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FOFtEI9ORD 

A Supplement t o  the Medical Program Volume of t h e  Manhattan Di s t r io t  

History, r e fe r r ing  t o  the  period from 1 July 1946 t o  31 hoember 1946, 

has been ihcluled in f ront  of the  or ig ina l  h i s t o r y  i n  t h i s  vblume. 

In bringing t h i s  .por t ion  o f  t h e  h i s t o r y  up t o  date, t he re  have been 

added two m w  Sections t o  t h e  volume, covering the  act ivi t ies  of t h e  

Medical Section in inves t iga t ing  the  bombings of Hiroshima and Nagasaki 

and 'Qperations Crossroads".. 

The numbering and subjeots  f o r  t h e  Sections of this Supplement 

oonfonn*fith those of the  basio h is tory ,  with t h e  words "Supplement To" 

preceding each of t h e  sec t ion  numbers. The main paragraph numbers are 

i n  accordance with those o f  t he  o r ig ina l  h i s t o r y  and are preceded b y  t h e  

l e t t e r  'IS" with t h e  exoeption of the  miin paragraphs in .Seot ions 7 and 8. 

Subparagraphs,,insofar as pract icable ,  a r e  designated i n  t h e  sequenoe 

presented by t h e  o r ig ina l  history.  

The information covered b y  this Supplement has not been inoluded 

in t he  Summary of t h e  Volume. 
c 

July 15, 1947 
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SUPPLEMENT TO SECTION 2 - HAZARDS OF OPEXATION 

There was no change in s t a tus  i n  this sec t ion  from tbat shorn i n  

the  basic  history,  except t h a t  t he  following paragraphs have been added 

t o  the Seotionr 

S2-8.8 Hazards Due t o  Special Materials. - For b rev i ty  it is prefer- 

able  t o  discuss the po ten t i a l  t o x i o i t y  of  special  mater ia ls  by f i rs t  in- 

dioating the  type of  s tudy t o  be car r ied  out, f o l l o m d  by the presentation 

of these mater ia ls  on whichrstudies have been zmoessaryo 

a. Determination of the Toxicity. - An ac tua l  determimtion 
c 

of the  t o x i o i t y  of a substanoe m u s t  be made i rd ioa t ing  how poisonous 

it may be i n  both acute and chronic exposure. In this way the  toxio 

levels may be avoided i n  laboratory and plant  environuwnts. 

(1) The mode of entranoe into the body by ingestion, 

inhalat ion and sk in  absorption must be studied as d i f f e ren t  manifest- 

ations and degrees of t ox io i ty  t h a t  m y  be produoed by each route =- 
played.. 

! 

(2) A carefu l  analysis  must be made as t o  the oharaoter 

of the biologioal  ohanges with t h e  production of physiologioal, hls to-  

pathologioal and bioohemical evidenoes of damage inokred. 
I 

(3 )  The nature of these i n j u r i e s  and the  meohanism by 

.which they  occur must likewise be studied inasmuoh as this affords  

information a6 t o  the necessary protect ion and indioated therapy a f t e r  

exposure. 

b. Preventative MBasures. 

(1) Effectiveness. - The effectiveness o f  physioal 

methods for the  removal of hazardous dusts, reduotion in skin oontaot 



and prevention of inges t ion  must be measured, and methods f o r  acourate 

determination of euoh hazards must be developed and med. 

oer t a in  chemioals, ointments, and t h e  l ike as pro teo t ivs  measures must 

be studied as t o  t h e i r  effioiency. 

The use of 

(2)  Therapeutio Measures . - Appropriate inves t iga t ion  

of t h e r a p u t i o  measure8 t o  be used i n  t h e  treatment of both acute  and 

ohronio poieoning e t a t e s  should they ooour i n  i n d u s t r i a l  exposure must 

be made. 
r 

Completion of a l l  phases of the  above program on a variety 
c 

of substanoes provided complete information as t o  the nmdioal aspeots 

neoessary t o  be oonsidered in protec t ion  o f  t he  worker, prevention of 

i n ju ry  and treatment of injury should it mour. 

0.  

neoessary are: 

Substanoes. - Substanoes on which s tudies  of t h i s  type are 

(1) U r a n i u m  and i ts  oompounds. 

a. Uranium metal and i ts  ohemioal compounds, oxide, 

nitrate, chloride,  bromide, te t ra  and hexafluoride, sodium and ammonium 

sulfates . 
b. U r a n i u m  ohain of heavy metals. 

Uranium Xl 

I 

Uranium X2 

Radium 

Polonium 

Fiss ion  products of oleavage of U-235 and plutonium. 
I 

o. 

d. Art i f ic ia l  isotopes o f  uranium - 232, 234,: .eta.. 



Thorium and i ts  chain, 

Plutonium. 

Special Accessory Materials. 

a. Fluorocarbons 0. Beryllium 

b. Fluorine d. Others 
8 

S2-9. Production Hazards. - The results of s tudies  m d e  on the  

materials diacussed above are applied f o r  t he  prevention and oontrol 

of  i ndus t r i a l  haeards aria& in the  large manufacturing areas where 

these mi t e r i a l s  a r e  used i n  large amounts. 
I 

a. The Electromagnetio and Diffusion Methods. - In the  

Electromagnetic and Diffusion Methods f o r  t h e  i so l a t ion  of uranium 235 

t he  major hazards are f r o m  t h e  uranium compounds, t he  conoentration of 

uranium XI and X2,  and the  spec ia l  aocesaory mater ia ls  and by-produots 

formed i n  t h e  proaeas %of manufaoture. 

b. P i l e  Method. - I n  the  graphite p i l e  where plutonium (239) 

is produced on a large soale, the  hazards a r e  from the alpha, beta  

and gamma rays, neutrons, the  plutonium metal and i t s  oompounds, t he  

various radioaotive f i s s i o n  products r e su l t i ng  from t he  p i l e  operation. 

0. I so l a t ion  of Polonium. - The ohemioal i s o l a t i o n  o f  

p o l o n i d  following i ts  formation i n  the p i l e  inoorporates hazards from 

alpha rad ia t ion  following absorption in to  the  body. 

d. Medical Aspects o f  Plant Programs. - Study of  t he  medical 

aspeots of plant  programs aside f'romthe de teminat ion  of the effeot 

of rad ia t ion  and chemical toxioi ty ,  include addi t ional  i n f o r m t i o n  ob- 

ta ined from plant  invest igat ions as fromt 



(1) 

(2)  

C l i n i c a i  survey of a l l  exposed personnel.. 

Monitoring of  hazards by spec ia l  iaetrumetarts and 

methods . . .  

(3)  Surveys of new types of graphite p i l e s  and pro- 

duotion e q u i p n t .  . 
S2-10. Hazards of A t d o  Catastrophe in Produotion AFeas. 

a. Immediate Effects. 

(1) R a d i a t i h  - The rad ia t ion  oocurring a t  the  time of 

t h e  explosion ooupled with blast and heat oausee 

biologioal  effeots  whioh may d i f f e r  from those 00- 

'c 

ourring following other  aoute Acmm ef feo t s  from 

gamma and neutron radiat ion,  and demand study, 

(2)  Blast. - The b l a s t  of atomic explosion i s  so in- - 
t ense  that it may have t o t a l l y  d i f f e ren t  types of 

shook waves and r e c o i l  waves with other  amique 

biologioal  e f f ec t s ,  

Heat. - The intense burns Prom a c t i n i c  type of 

rad ia t ion  have not been studied. "hie a l s o  includes 

the oombination e f f e c t  of a l l  three items i n  this 

These all should be investigated. 

(3)  - 

* groups b las t ,  r ad ia t ion  and heat. 

b. Delayed Effeots. 

('1) Protect ive Devioes. - A study o f  method8 of pr& 

t e c t i o n  against  the  r ad ioau t iv i ty  deposited a t  the  

time of b l a s t  i s  neoessary. 

(2) Decontamination. - Methods of deoontamination of 

s o i l  must be worked out f o r  cleaning up ao t ive  areas.  



4,.  , 

.A!?. . ' 

.;r 

Invest igat ive Equipment, - Speoial equipment must 

be developed and tested f o r  use in invest igat ing 

bombed areas. 

Study of Casualty Effeo ts .  - Field s tudy of fission 

olouds, possible  injury t o  water supply, s o i l  a& , 

topographical fea tures  and human damage by popu- 

l a t i o n  surveys a r e  neoessary. 

Study ofCWeatment. - A study of the treatment of all 

immediate e f f ec t s  suoh as radiat ion,  heat and b l a s t  

should be =de. 

0.  Catastrophe Information, - Preparation of pertinent infonip 

a t ion  in proper form f o r  use by oatastrophe units in produotion areas 

should be rtudied. 

S2-11. Researoh Program 1946 - 1947, - With the  termination of a 

large number of researoh problems the  ohanges i n  the  researoh a l l o t t -  

mente and a shifting of personnel baok t o  t h e i r  peaoetime jobs it uas  

a lso  neoessary f o r  t h e  d i rec tors  o f  t h e  various medical  p ro jec ts  t o  

shape up new researoh programs t o  meet a l l  of these oonditions. In 

addition, new problems requir ing invest igat ion followd-modifioation 

of the kesearch and produotion programs and it was deemed naoessary 

t o  s e t  up addi t iona l  programs t o  speed the  work, (beryllium and aor ium 

t o x i o i t y  being two of the  major items). For oonvenienoe, and c l a r i t y  

it seems mise t o  l i s t  a l l  the programs giving spec i f i c  expeFiments by 

t i t l e .  A t  this time no r e su l t s  can be given inasmuoh as very f e w  

problems ham been under invest igat ion s u f f i c i e n t l y  long t o  produoe 

posi t ive results. This program was approved by the Medioal C d t t e e  

73% . 5 
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on December and can be l i s t e d  a6 that reoommsnded t o  the  A E C  f o r  

continuat ion. 

s2-12. !Qp e8 of Research Conduoted, and I n s t a l l a t i o n s  Conducting 
This Reeearoh within the Dis t r ic t .  

a. Argonne National Laboratories (Univoraity of Chicago) 

(1) General physiological p ic ture  of acute  and chronic 

. 

, 

radiation. 

(2 )  RadiatJon e f f e c t  on blood d o t t i n g ,  lymphocyte 

d i s t r ibu t ion  and spread of infeotion. 

Toxic e f f eo t s  of external  r ad ia t ion  and absorbed (3 )  

radioact ivi ty .  

Response of blood oe l l s  t o  various types of 

radiation. 

(4) 

( 5 )  Chronic e f f eo t s  of rad ia t ion  and radioaotive 

materials i n  animals. 

Mode of  ac t ion  of  rad ia t ion  in oarcinogenesis. 

Chernical and physiological basis of r ad ia t ion  

(6) 

(7) 

ef fec ts .  

(8) Metabolism of radioactive elements. \ 

' (9)  Instrument standardization, design, etc. 

b. Radiation and Radiology Seotipn (University of Rochester) 

(1) Instrument design, measurement staadardization, 

i ndus t r i a l  monitoring. 

(2 )  Biological e f f e c t  of t r a c e r  amounts of polonium, 

radium and uranium i n  human and animal subjects. 

Applioation of t r aoe r  eqer iments  t o  8 e m  other  

parts o f  the  project. 



. 

- 
Physiological effects of exposure t o  aoute and 

ohronio rad ia t ions  including rad io  isotopes;  

search f o r  therapeut ic  methods of value. 

Development o f  possible  chemioal teohnique o r  

methods of detoct ion of  r ad ia t ion  damage and the  

meohanism by whioh suoh effects are produced. 

By means of spectroscopio methods t o  s tudy  d i s -  

t r i b u t i o n  of  uranium and o ther  heavy metale of 

importance i n  animal t i s s u e ;  search f o r  possible  

clues as t o  the method of  bony deposi t ion of radio- 

ao t ive  materials.  

Study of t h e  t i m e  intensi ty  f au to r  i n  r ad ia t ion  (6 )  

and development o f  mthods  of producing instan- 

taneous exposure t o  r a d i a t i o n  (A bomb effeot).  

Study of the metabolism of plutonium, polonium, 

radium, eto., i n  human eubjeot. 

(7) 

c . Pharmacology Section (University of Rochester) 

Study of the inha la t ion  t o x i o i t y  of various uranium, 

beryllium and thorium oornpounds. 

mechanism of  produotion of inha la t ion  tox ic i ty .  

Studies i n  t h e  
, 

By ohemioal technique, s tud ies  of  the  mechanism 

of uranium fixation i n  bones, uranium complex funo- 

t i on ,  methods of excret ion o f  uranium. 

Toxicity of  uranium, beryllium and thorium com- 

pounds by ingestion. 

Pathologioal e f f e c t s  of uranium, beryllium and 

'S"2 . 7 
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thorium poisoning and mechanism by which produoed. 

(5) Physiologioal e f f ec t s  of uranium, beryllium and 
, 

thorium poisoning. 

de Exp  erimental Surgery (University of Rochester) 

Cl inical ,  hematologioal and pathological effeots  

of acute l e t h a l  radiation. 

Methods of bone n a r r o w  transplantation. 

Studie's i n  bone marrow reserve and rad ia t ion  effect. 

Tissue oul ture  s tud ies  re la ted  t o  bone marrow 

produotion. 

Effeot of f o l i o  aoid and r u t i n  on marrow re- 

generation. 

Studies i n  metabolism of iod ine  by thyroid (15%). 
1 

e. Exp erimental Hematology. (University of Rochester) 

(1) 
. 

Camparative s tudy of blood histamine and hemato- 

logical e f fec t s  i n  ce l la .  

(2 )  

(3)  

(4 )  

Studies on l i f e  cyole of blood p la te le t s .  

Studies on l i f e  cyole of WBC leukocytes. 

Studies on marrow reserves a f t e r  radiat ion,  

i r rad ia t ion .  

f ,  Genetios (University of Rochester) 

(1) Continuation of  s t d i e s  o f  effeot of chronio 

rad ia t ion  on mice. 

(2 )  Continuation of s tud ies  on effeot  of aoute and 

chronio rad ia t ion  (X-ray) on Drosophilia. 



Studies of t h e  matabolism of plutonium, uranium 

and f i s s i o n  products in rats and man. 

Fission product t r a c e r  studies. 

Metabolism of radium, aotinium, amerioium and 

curium i n  animals and man. 

Studies ( p i l o t )  on possibly hazardous ar t i f ic ia l ly  

induce'd radioact ive elements, i.8. chromium, niokel, 

et0 . 
Beryllium t r a o e r  s tudies ,  

Weabnent of plutonium poisoning. 

Behavior of fission produots i n  80116. 

Biological e f fec ts  of  f i s s i o n  recoi l s .  

Search for other  U compounds which w i l l  l oca l i ze  

in organs other  than  l iver  and epleen (15%). 

Biological e f f e c t  of dis in tegra t ion  products of 

boron and l i t h i u m  o f  the  neutron i r r a d i a t i o n  (15%). 

Study of element 85 in the  thyroid (15%). 

Training of Crossroads per80nnel. 

Studies in whole body rad ia t ion  of human subjects.  

Studies on metabolism of radioaotive iodine i n  

animals and man. 

h, Columbia University. 

(1) Studies on t h e  measurement of fast neutrons f o r  

b io logioa l  dosage. 

(2)  Development of a method of measuring neutron dose 

by chemical means. 

J.: 



(3 )  Measurement of radioaotive isotopes f o r  biological  

and medical application. 

Correlation of t i s s u e  doses and' biologioal effeots 

prodwed by ex terna l  i r r a d i a t i o n  and by radioaotive 

(4) 

isotopes i n t e r n a l l y  administered. 

(5)  E%ploratory biologioal  experiments to extend use of 

radio-aotive isotopes as t r aoe r s  on therapeut ic  

agents '(15%) 

Studies of the  fundamental b io logica l  ac t ion  of 

4 

(6 )  

ionizing radiat ion.  

(7) Measurement of t h e  r ad ia t ion  of radioaotive 

isotopes t o  provide data f o r  t he  proteot ion of 

personnel and fi lms i n  t r a n s i t .  

i. University of Washington (Sea t t l e )  

(1) Aoute and chronic e f f ec t s  of external radiat ion 

on f ishes .  

Breeding s tudies  on salmon following r a d i a t i o n .  

Studies on t he  e f f eo t s  of Hanford e f f luent  on 

( 2 )  

( 3 )  

salmon and t r o u t .  

* (4) Effect of i n t e r n a l l y  deposited radioact ive mater- 
I 

i a l s  on f ishes .  

( 5 )  Field s tudies  on t h e  e f f e c t  o f  possible Hemford 

pol lu t ion  on f i s h  l i f e  of the Columbia River.. 

( 6 )  Plankton experiments - e f f e c t  of r ad ia t ion  on 

higher fonns (new)* 

(7) Feeding experiment on deposited radioact ive 

mater ia ls  (new) .. 



. 

3 . Monsanto Chemical Corporation (Clinton Laboratories) 

United S ta t e s  Public Health Service. 

(1) Continuation o f  s tud ies  on the  b io logica l  e f f e c t  

of slow, fast  and thermal neutrons on rats and mice. 

(2) Continuation of s tud ies  on the comparative bio- 

l og ica l  e f feo t  of penetrat ing rad ia t ion ,  

(3)  The e f fec t  o f  i n t e r n a l l y  deposited plutonium on 

bone he a 1 ing . c 

(4) Cytological program on t h e  biologioal  e f f e c t  of 

r ad ia t ion  on simple c e l l s  and t issue.  

Instrumentation and techniques of rad ia t ion  

monitoring, 

(5) 

k. Monsanto Chemical Co. (Dayton) New program being organized. 

Biological e f f ec t s  following chronic exposure of  

animals t o  polonium by inha la t ion  and parenteral  

administration. 

Correlation between chronic exposure of workers 

and polonium excret ion ra te .  

Meohanism of  ac t ion  of polordm toxio i ty ,  

Development o f  spec ia l  heal th  physics teohnique 

for spec i f i c  use i n  polonium \purification. 

1. LOS Al-08. 

(1) hrndamental s tud ies  on the  e f f e c t  of acute  

rad ia t ion  exposure. 

Treatment of acute rad ia t ion  disease. (2)  



(4) Metabolism of plutonium, U-255 and other  radio- 

ac t ive  materials.  

( 5 )  Deteotion of acoumulated plutonium i n  the lungs. 

(6) Bioohemical studies of nucleoproteins and t h e  

e f f ec t  of rad ia t ion  on the  fundamental phggiology 

of t he  oe l l ,  

Detaiied study of absorption of plutonium from (7) 

contaminated wounds . 
Any spec ia l  problems a r i s i n g  f'rom medical hazards (8)  

peculiar t o  th ie  projeot. 

m. Western Reserve University. 

(1) Invest igat ion of t he  toxio e f f e c t s  of thorium 

and i ts  isotopes. 

Comparative s tudies  on the biological  e f f e c t  of 

external rad ia t ion  and from i n t e rna l ly  deposited 

(2)  

radioaotive materials. 

Use of radioactive isotopes i n  fundamental bio- ( 3 )  

log ioa l  research. 
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SUPPLEMENT TO SECTION 3 - INDUSTRIAL JAEDICINE 

S3-1. There m s  PO change i n  s t a t u s  i n  this pwagraph from t h a t  

shmm i n  basic  history.  

S3-2. There was no change i n  status i n  t h i s  paragraph from that 

shown i n  basic  history.. 

S3-3, There was no change in s t a t u s  i n  t h i s  paragraph from t h a t  

shown i n  basic  his tory.  
c 

S3-4, There m s  no change i n  s t a t u s  i n  th i s  paragraph f r o m  that 

shown i n  basic history.  

S3-5, There was no change i n  s t a tus  i n  t h i s  paragraph from that . 

shown i n  bas ic  history.  
I 

S3-6, Organization. - The research branch of  the Medical Division 

has continued under t h e  supervision of Major J. W. Howland working 

c lose ly  with t h e  Advisory Group under Col. S. L. Warren (now D r .  S. L. 

Warren) following h i s  re turn from Operations Crossroads where he acted 

as Chief o f  t h e  Radiological Safety Section. Lt. R. V. Randall replaced 

Capt. D.. Goldring, BUS who ms discharged i n  July 1946. Several changes 

have occurred involving changes i n  d i rec torsh ip  of the Research Groups, 

however. In July 1946 D r ,  A.  M. Brues succeeded D r ,  L. Jacobson as 

head o f  t h e  Medical Group of the  newly formed Argonne National Laboratory 

which supplanted t h e  previous Metallurgical Group of t h e  University of 

Chicago. Dr. Paul Henshaw acted as head of the Clinton Laboratory Medi- 

c a l  Group d e r  t h e  Monsanto Chemioal Company f o r  a shor t  time, un t i l  

an agreement was =de between the  United S ta tes  Public Heaith Senrice 

and the hlonsanto Group i n  October 1946, S ta t ing  that D r .  A. Hollandaer 
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was appointed d i rec tor  and Dr .  Henshaw placed i n  charge of t h e  rad ia t ion  

, studies  already being investigated. With the ohange i n  supervision, a 

definite modifioation of program a t  t h e  Clinton Laboratorie8 i s  taking 

place. Newmedioal researoh programs have been i n s t i t u t e d  a t  the  Mon- 

santo Chemical Campany a t  Dayton under the d i reo t ion  of Dr. Joseph 

Svi rbe lgand a t  t h e  Western Reserve Uniwrs i ty  a t  Cleveland under Dr. 

H. L. Fr iedel l .  The Dayton program r e l a t e s  t o  fu r the r  investigations 

of t h e  polonium problem. * The Western Reserve program is invest igat ing 

tho r iumtox ic i ty  and oe r t a in  spec ia l  aspeots on the  fundamental nature 

of b i i l og ica l  ac t ion  o f  radiation.. M e w  contracts haw been approved 

a -  

c 

\ 

for workers a t  the  University o f  California at  Berkeley. Dr.  R.S. Stone, 

fomer lymed ica l  supervieor of t he  Metallurgical Projeot, has assumed 

d i r e d o r s h i p  of the  program on whole body rad ia t ion  in human and biolog- 

i c a l  e f f ec t  of radioaotive iodine. D r .  John E. hwrenoe is working on 

ce r t a in  fundamental aspects of radio isotope research. Dr. Lauren 

Donaldson of t h e  University of  lkshington has expanded hi8 program t o  

meet ae r t a in  finding8 pertinent t o  the projeot mlfare and re-emphasized 

as a r e s u l t  of t h e  Cross Roads Operation. His program now include8 

experiments both at t he  Hanford Engineer-iag Works Projeot and a t  the 

Sea t t l e  h b o r a t o r i e s  of t he  University o f  Nashington. Finally,  tm 

new programs haw been submitted by the Univereity of Virginia under 

Dr. 'Alfred Chanutin speoia l izUg i n  pro te in  chemistry, and by the 

University of Tennessee under D r .  Henry Wills speoial iz ing i n  kidney 

physiology. Both of these were approved by t h e  medical advisory 

committee in December 1946 but have not as yet  been given formal 

approval o f  the  Di s t r i c t  Engineer. - "$3 . 2 



S3-7. Uranium Processing and Special @emicals. - There nas no 

change in status I n  this paragraph from that ehwn in baeio history, 

S3-8. Prooess hsearch. - There was no ohange i n  status in this 

paragraph f r o m  that shown i n  basic history. 

S3-9. Frooess Equipnt .  - There m s  no change in status i n  this 

paragraph from that shorn in basic history, 

S3-10. Gas Diffusion and Thermal Diffusion Processes. - There was 

no ohange in status i n  this Paragraph from that shown i n  basic history. 

S3-11. Electromagnetic Bocess. - mere was no change i n  status i n  

t h i s  *paragraph f'r& that shown in basic history, 

S3-12. The Pile f ioo08s.  - There -8 no change in status in this 

paragraph fram that shown i n  basic history. 
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SUPPLENEKC TO SECTION 4 - CLINICAL MEDICIN3 AND DENTISTRY 

S&l. General. - There was no change i n  s t a t ?  i n  this paragraph 

from that  shown i n  basio history. 

S4-2, C l i n i c a l * b d i c i n e  dc Dentis t ry  a t  Oak Ridge. - Thero WBS no 

ahange i n  s t a tus  i n  subparagraphs a ( l ) ,  a(2), a(3) ,  from t h a t  shown i n  

the  bas ic  h i s  t o r  y. 

(4 )  Prepayment Plan f o r  Medical Care. 

( a ]  .Modification t o  Prepayment Plan. - On 1 A u g u s t  

1946 the  Oak Ridge Health Association ceased t o  funct ion as the  c a r r i e r  

f o r  t he  prepayment plan covering hospi ta l  expenses. 
. 

On 1 August 19G 

the F'rovident Life Insurance Co. o f  Chattanooga, Tennessee, became the  

o a r r i e r  f o r  t h e  group insurance plan. The Oak Ridge Health Association 

continued a s  a non-profit organization but  ac t ing  as agent f o r  the  Fro- 

vident Life and Accident Insuranoe Company, 

(b)  Cos t  t o  Subscriber. - The premium f o r  ind iv idua l  

subscribers mis reduced t o  $1.75 per month, The charge of $4.00 per 

month f o r  a family membership remained unchanged. 

(c )  Hospital Benefits. - The subscriber became en- 

t i t l e d  t o  reimbursement of expenses f o r  services rendered t o  mmbers 

of the subscribers family as bed pa t ien ts  in amounts equal t o  the s u m  

allo-Ned t o  the subscriber. The subscriber beoame e n t i t l e d  t o  physicians 

fees  f o r  medical a tbndance  i n  non-operative cases a t  a r a t e  of $3.00 

pe r  day f o r  the  d h a t i o n  of t h e  subscribers hospi ta l iza t ion ,  

( 5 )  

s t a t u s  in this subparagraph from that shown i n  basic  history.  

Emergency Disaster Program. - There was no change in 



a( 6) Organization. - Army Medical Corps physicians 

assigned t o  duty a t  the O a k  Ridge Hospital  continued t o  be released 

from mili tary service according t o  pol io ies  of t he  Surgeon General's 

Office. 

m i l i t a r y  service,  remained on the  staff of t he  Oak Ridge Hospital nnd 

l o s t  of these  Medical o f f i ce r s ,  upon termination of t h e i r  

continued Medical prac t ice  as c i v i l i a n  physicians, with t h e  r e s u l t  

t h a t  ne i ther  t h e  t o t a l  number of p rac t ic ing  physicians nor t h e  service 

of an individual  physician t o  the  res idents  of Oak Ridge was appreciably 

affected. 

'. 

c 

A(7) S t a t i s t i c s .  - S t a t i s t i c s  f r o m  1 July 1946 t o  31 

De cembe r 1946 inc l u s  ive  . 
1946 Doctors* Nurses Attendants Orderlies Out patient** Pa t ien t  Daya . Hospital 
- 

M C T  

Ju ly  9 18 27 1 2 1  39 

Bug 9 1 9  28 113 43 

Sept 9 19 28 115 45 

19 

18 

19 

Oct  '6 22 28 115 45 19 

Nov 6 22 28 120 46 18 

Dec 4 24 28 11 7 46 19 . 
*LM - Military 

C - Civi l ian  
/ 

2820 6 740 

2976 6809 

2212 58 75 

1048 60 68 

781 6725 

525 612 6 

T - Total 

**Represents only pa t i en t s  attended by Army Medical Corps. 

b. The Dental Program. - There was no change i n  s t a tus  i n  

t h i s  paragraph from t h a t  shown i n  the  basic  his tory.  
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* .  

0. Public Health Program. - On 22 July 1946 D r .  Charles 

H. Benning was appointed d i r e o t o r  o f  h i b l i o  Health on the  same date  

M r .  Leon S. Blankenship assumed the pos i t ion  of  Chief of Public Health 

Engineering. 

d. Veterinary Service. - m e r e  was no change in s t a t u s  

i n  t h i s  paragraph Prom that shown i n  basic  history,  

e. The Cost. - The expense entai led i n  operation of t he  
r 

medical and a l l i e d  f a c i l i t i e s  a t  Oak Ridge from 1 Ju ly  1946 t o  31 Decem- 

ber  1946 is indioated below: 
I 

Yedi c ine 

Operating expenses 

Operating revenw 

Operating d e f i o i t  

Dentistry 

Operating expenses* 

Public Health 

Operating expenses 

Veterinary Service 

$6 62 , 0 74 

383,001 

$2 79,073 

$4,930 

$53,9 80 

-=SI2 

Operating expenses 5 , 812 

Total Net operating cost  of Cl inical  Medicine: 

Dentistry, Public Health and Veterinary Servioe 

a t  Oak Ridge from 1 July  1946 t o  31 December 1946 inclusive.  

$343,795 

*Represents oos t  of supplies and sa l a r i e s  of Civ i l ian  

personnel employed i n  t h e  Military Dental Clinic. 

I 
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S4-3. Cl inical  Medicine & Dentistry a t  Ilanford Engineer Horks. 

a. Construotion Phase. - There was no change i n  s t a tus  

i n  this subparagraph from t h a t  .shown in basic history.  

b. Operations Phase. - There m s  no change i n  s t a tus  i n  

subparagraphs b ( l ) ,  b ( l ) ( a ) ,  b ( l ) (b ) ,  b ( l ) ( c ) ,  b ( l ) ( d )  from t h a t  shown 

i n  basio history.  

(e )  Sta t i s t i o s .  - From 1 July 1946 t o  1 January 

1947, t he  Medioal Opera'ting S t a t i s t i c s  o f  the  ICadlec Hospital, Richland, 

Washington, were as follows8 

r 

c 

1946 Doctors* - 
July 18 

A% 18 

Sept 15 

O o t  17 

Nov 18 

Deo 19  

Orderlies, 
Nurses* Aides, e tc .  - 

93 38 

94 35 

94 36 

97 36 

93 36 

92 38 

Hospital 
Out-patient Patient; Tot a1 
Treatment Dispensary Population ' 

3421 1565 12737 

48 46 20 70 12631 

3594 1831 12737 

3437 2031 13253 

3 749 1897 13567 

3839 2211 13396 

* Numbere include personnel employed i n  indus t r i a l  medioine. 

(2) Dental Program. - The following t a b l e  presents the 

Dental C l i n i o  S t a t i s t i c s  f o r  t h e  period 1 July 1946 until 1 January 1947: 

1946 1 - 
July 

Dent i s  t s  

5 

Number of Dental Patients 

1360 

A% 5 1483 

Sept 5 1186 

Oot 3 1090 

NOT 8 1136 

Dec 8 1218 



(3) Public Health Program. - There ms no change in 

s t a tus  in this subparagraph from t ha t  shown i n  basio history. 

(4) Ehergency Disaster Program. - There was no ohange 

i n  s ta tus  i n  this subparagraph fram that shown i n  basio historyo. 

(5) The Cost. - Following i s  an estimate of the  cost 

of  providing Medical and re la ted  f a c i l i t i e s  and oare f o r  Riohland Village 

from 1 July 1946 u n t i l  1 January 1947t 

Pennanentp&dical F a c i l i t i e s  
additional Construction None 

. Operating Cost $331,676.97 

Revenue 225 , 755 e 1 1  

Total Net Medioal Cost $105,921 086 

0 .  Breakdown of Operating Medical Costs and Revenue. 

Dental Dept. 

m m o y  

U t i l i  ties 
Heat, Water, 
Electr ioi ty ,  etc.  

Publio Health 

Medical & Hospital 
Expense 

' Total  
0 

NOl l  
Gross Indus t r ia l  

Net - Expense Revenue 

$23,677.72 $25,765.68 $ 2,087.96 

14,086 . 84 24,612e73 10,525 . 89 

16,063.30 

21,096.89 

256 , 752.22 

$331,676.97 

21,096.89 
175,376.70 81 ,375.52 

$225 , 755 . 11 389,858.56 



/-- 

SUPPLEbEXl! TO SECTION 5 - BIOLOGIC AND HEALTH PHYSICS RESEARCH 

S5-1. Qeneral. 

a. Aot iv i t ies  of the Medioal Researoh Group, - During the  
)anoar 

period from 1 July  1946 t o  1 srrab 1947, t he  a c t i v i t i e s  of the'Yedioa1 

Besearoh Groups of t he  Manhattan Di s t r io t  inoluded the  following; 
- 

(1)  Termination of t he  researoh problems of t he  period 

1942-1946.. c 

(2) Writing of final repor t s  and ohapters for the medi- 

oal volumes o f  the Manbattan Projeot Teohnioal Series. 

(3) Reorganization of the  researoh projeots  i n  many 

inatanoes under new research direotors ,  and t h e  s e t t i n g  up of newpro- 

grams d i r e o t l y  applioable t o  the peaoe-time appl ioat ion of atomic energy, 

b. Aid  i n  the  Correlation of t h e  Researah Prorrram. - To 

a i d  i n  t h e  overa l l  co r re l a t ion  of the  researoh program, an inter im 

medical advisory committee under the  d i rec t ion  of Dr. S. L. Warren 

( f o m r l y  Col. S. L. Warren) was s e t  up a t  t he  request of t h e  D i s t r i c t  

Engineer. Action of this oonrmittee toward t h e  ehaping of present po l icy  

and program as w e l l  as fu tu re  reoommendations a r e  discussed i n  grea te r  

d e t a i l  i n  Paragraph 2-6 and 2-7.. 

c. Report of  Past Aotivi t ies .  - As mentioned above, a very 

major  effort during this period was i n  t he  termination of researoh pro- 

blems and the  wri t ing of reports ,  both as final reports  and portions of 

t he  Manhattan Projeot Technical Ser ies  soon t o  be released. In a program 

of suoh a size ,  e v e n t h e  summarized aooounts are of suoh magnitude that  

it becomes impossible t o  sunmarice them i n  any brevity. During t h i s  
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six-month period t h e  researoh branch of t he  Medioal Division has prepared 

' a  medioal researoh eunanary of 803138 160 pages containing a l l  the pert inent  

findings of a l l  asaooiated projecte.  

I n  t h e  ea r ly  p a r t  of this period it ma requested by the 

i D i s t r i o t  Engineer that the  Researoh Division prepare for future use a 

formal statement o f t h e  general scope of t he  e n t i r e  researoh projeot 1 
',. i 

nhioh would oover a l l  past  and future  ac t iv i t i e s .  This was modified 

from previously prepared maserial and was approved by the medioal ad- 

v i s o r y  c d t t e e  a t  their September meeting. 

S5-2. Purpose of Researoh Program. - There  as no ohange i n  this 

paragraph from that shown i n  bas ic  his tory. .  

55-3. Radiation Researah. - 
~ ~ ~ 

a. General. - The radiat ions encountered i n  nuolear 

f i s s i o n  as w e l l  as those enoountered from na tura l ly  radioactive sub- 

stanoes divide themselves in to  the following typesr Alpha rap, 

beta  r a p ,  rays and neutrons. Information avai lable  from the  

l i t e r a t u r e  on previous studies indioates  a r a the r  extensive knowledge 

of  the biologioal e f f ec t s  of X-rap and gamms rays and very l i t t l e  

information on alpha and beta  rays and neutrons. 

a r e  organited along the  following basic  outline.  

The program were and 

There was no change i n  subparagraphs b, 0 ,  d, e, f, and g 

from that shovrd i n  basic  history,  

h. The Physical Measurement o f  Radiation of Various Types. = 

In  the physical measurement of rad ia t ion  of various types, it is neoea- 

sary  t o  develop methods of accurately measuring and standardizing the  
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dosage of rad ia t ion  t o  be used i n  the  biological  ever imenta t ion  and 

measurement of the extent of any hatardous rad ia t ion  whioh might be 

found i n  a plant  area. 
- 

i. The Biologic Effeots of  Radiation. = Beoause of the  known 

deleter ious e f f e c t  of rad ia t ion  on t h e  animal organism, it becomes neoea= 

sary t o  determine the  e f f e c t  of oontrolled dosages of the various types 

of rad ia t ion  on various animal species, so that auoh ob8ervations can 

be used i n  the  control of  p h s i b l e  human exposure. 

The types of biologioal e f f e c t  possible t o  study ares 
. 

' (1) The S u r v i v a l  Time or percentage t h a t  the e f fec t  of 

a given dose w i l l  reduce the  n o m 1  l i f e  span of d i f fe ren t  animal species. 

(2 )  The Genetic Effects  of rad ia t ion  as manifested in 

the  development of abnormal individual types from changes in t h e  hered- 

i t a r y  mechanism. 

(3 )  Histopathological changes as demonstrated by ab- * 
normal changes in the  makeup of the various body t i s sues .  

(4) Physiological changes produced by the  a l t e r a t i o n  

of the  normal functioning of animal t i s s u e s  following radiation. 

(5) Biochemical and Enzymatio disturbanoes whioh are 

t h e  poten t ia l  source of these physiological a b n o m l i t i e s .  

j, Methods f o r  t he  Deteotion o f  M i n i m a l  Radiation I)Eunage 

are developed d i r e c t l y  from observation of t he  above types and a r e  

applied t o  the study of t he  human individual or worker. 

studies  on: 

. These include 

(1)  Biochemioal and Enzymatic Changes which may be ' 
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deteoted and which, if  measurable, can be corrected before i r r eve r s ib l e  

damage has taken place. 

metabolism of coproporphyrins, excret ion of abnormal 8UbSt€inOeS i n  the 

Examples o f  such ohange m @ d  be e f f e c t s  on the  

urine and t h e  l i ke .  

(2) It has been known t h a t  r ad ia t ion  depresses t h e  

funct ion of  t h e  hamatopoetic system and de ta i led  s tudy is indioated t o  

detect  early changes under oontrolled dose rad ia t ion  with a l l  blood 

elements under coxt inuoh observation, 
i c 

(3)  The Production of Anatomical Changes such as . 
epi la t ion ,  skin erythema, and a l t e r a t ions  i n  the i n t e g r i t y  of t he  skin 

' and the  l ike must l ikewise be studied under controlled dosage, 

k. Studies on Methods f o r  t he  Prevention of Radiation . 
Injuries. - Studies are likewise indicated on methods f o r  t h e  prevention 

of rad ia t ion  in ju r i e s ,  These include: 

(1) Methods o f  physical  detect ion of external  r ad ia t ion  

by the  development of s ens i t i ve  d i r e c t  reading instruments capable of 

t h e  detect ion o f  amounts of rad ia t ion  w e l l  below those necessary for 

demonstrable in ju ry  t o  the  animal subjecte. 

(2 )  

of radioactive dusts and gases i n  air, i n  water and the  like. 

Methods f o r  the  determination of harmful amounts 

Many 

radioact ive materials lib radium a r e  deposited i n  the  body and in suoh 

locations produce injury t o  t i s sue .  

of dangerous amounts of these  substances by examination of t he  excreta 

and d i r e c t  measurements of the  body i t se l f  a r e  neoessary. 

Methods based on the determination 
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I .  

I 

1. Protective Measwee. - Studies on the  eff ic iency o f  

shielding against  radioactive materials,  t he  e f f ic iency  of exhaust 

and vent i la t ing  systems against  dangerous amounts of dusts, t h e  deve- 

lopment of protect ive clothing and devioes, and the development of 

remote control  prooessing methods have been extremely important in the  

Manhattan District proteot ion program t o  date and w i l l  oontinue in to  

the future.  

m. Therapeusiscof Radiation Damage. - The possible  thera- 

peusie of rad ia t ion  damage by the  use of replaoement therapy f o r  the 

k g e d  bodily eiements, as well as t he  reduotion i n  the  exposure 

following deposit ion o f  radioaotive rmter ia l s  i n  the  body deserves 

oonsiderable study. Replaoement of t he  damaged hematopoetio elements 

destroyed by severe rad ia t ion  exposure of fe rs  one poss ib i l i t y ;  detection 

and neut ra l iza t ion  of unkuown t o x i o  substanoes produaed by rad ia t ion  

and other  such d i f f i c u l t  problems deserve consis tent  and detai led study, 

A l l  t he  above s tudies  are necessary on alpha, beta and gama rays 

and neutrons of varying in tens i ty .  

radioactive substances t o  be discussed has likewise t o  be masidered. 

In addition, the radjat ion from the  

Also, t h e  effeots o f  acute and ohronic exposure muat be determined 

because of t h e i r  d i 8 S b i l a r i t y .  

s5-4, Radioactive Substames - Hazard Research. - There was no 

ohange in s t a tus  i n  this paragraph f r o m t h a t  shown in basio his toryc 

S5-5. Substanoes of Poten t ia l  Chemical Toxioity. - There was no 

ohange in s t a t u s  i n  t h i s  paragraph from t h a t  shown i n  basio history.  ' 

S5-6. Indus t r ia l  Research. 

I 

a. General. - There was no change in s t a t u s  in t h i s  para- J 

graph from that shown i n  basic history.  



b. Contracts Awaiting Approval. 

(1) University of Virginia. - D r .  Alfred Chanutin 

Study of t h e  e f f ec t s  of ~ r i o u s  types o f  rad ia t ion  

(alpha, beta, gamma and neutrons) on t h e  oirculat ing 

blood proteins  by ele ctrophorosis and protein fract ioni-  

ca t ion  technique. To determine whether means of ea r ly  

detect ion of rad ia t ion  damage can be acoomplished i n  

t h i s  m y e  
r 

(2) University of Tennessee. - D r .  Henry W i l l s  \ 

Study of the  mechanism of  toxio e f feo ts  of uranium 

This is  and other heavy metal ompounds on the kidney. 

a continuation of D r .  Wills' work with the Rochester 

Manhattan Project during t h e  war and oontributes t o  

t h a t  general study. 

S5-7. Reports on Research Act ivi t ies .  - There ms no ohange i n  

s t a tus  i n  t h i s  paragraph from tha t  shown i n  basio history. 

55-8, Organization. - There was no ohange i n  s t a t u s  i n  t h i s  

paragraph from that shown i n  basic history. 

. 



There m e  no change in status in this Section &om that shown 

i n  t h e  basic history. 

. 
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SECTION 7 - HISTORY OF MEDICAL SECTION PARTICIPATION I N  THE MANFUW 
PROJECT ATOMIC BOMB INVESTIGATION (1st TECHNICAL SERVICE 
DEUCHMENT - INVESTIGATING W BOMBINGS OF HIROSHIMA BM) 
UGASAKI) 0 

7-1. General. - On 11 August 1945, two days a f t e r  the bombing of 

Nagasaki, a message was dispatched from Major General Lesl ie  R. Grove6 

t o  Brigadier General Thomas F. Far re l l ,  who was hie deputy i n  atomio 

bomb work and who was representing him in operations i n  t h e  Pacif ic ,  

d i rec t ing  him t o  organize a spec ia l  Manhattan Project  Atomio Bomb 

Invest igat ing Group. 
r 

,mi8 group was t o  secure sc i en t i f io ,  technical ,  and medical in- . 
t e l l i gence  in t h e  atomio bomb f i e l d  from within Japan as soon as poss- 

i b l e  afier t h e  oessat ion o f  h o s t i l i t i e s .  The mission was t o  oonsist  

of th ree  groups t . ,  

a. Group f o r  Hiroshima - 
b. Group f o r  Nagasaki 

0 .  Group t o  seoure information conoerning general Japanese 

a c t i v i t i e s  i n  the f i e l d  of atomic bombs. 

The first two  groups were organized t o  acompany t he  f irst  American 

troops i n t o  Hiroshima and Nagasaki. 

7-2. Purposes of t he  Mission. - The primary purposes of the  miesion 

were as follows, i n  order of importanoer 

a. To make oer ta in  that no unusual hazards were present i n  

the  bombed o i t i e s ;  

b. To secure a l l  possible information ooncerning t h e  e f f ec t s  

of  t he  bombs, both usual and unusual, and p a r t i c u l a r l y  with regard t o  

radioact ive e f f eo t s ,  i f  any, on the  t a r g e t s  or elsewhere. 



General Groves f u r t h e r  s t a t ed  that a l l  ava i lab le  s p e c i a l i s t  

personnel and instnuPents would be sent  from the United State68 and 

t h a t  t h e  Supreme Allied Conrmander in t he  Pac i f i c  would be infoxmed 

about t h e  organization of t h e  mission. 

7-3. 

S. L. Earren, Chief of  t h e  Medical Section, ‘RILLS direoted t o  s e l e c t  the  

Invest igat ing Group, - On t he  same day, 11 A u g u s t ,  Colonel 

spec ia l  personnel t o  fom the  pa r t  of the  invest igat ing group t o  be 

sen t  from the  United States: This group was ordered t o  Cal i fornia  

with ins t ruc t ions  t o  proceed overseas a t  once t o  a c c q l i s h  the purpose 

set f o r t h  i n  the  measage t o  General Farrell. 
. 

In  t h e  two days betueen 

11 August and 13 August, t h e  personnel arxi equipment necessary4io per- 

form t h e  mission were brought together. 

7-4. Personnel. - The group from the United States ,  under t h e  

oommand of Colonel S. L. VFarren, consisted of members of t h e  ?danhattan 

Project  s ta t ioned a t  several  of the  oontinental  ins ta l la t ions .  

7-5. Field Activities. - This group wi th  t h e i r  e q u i p n t  departed 

i n  a C-54 type plane from Ekmilton Field,  California,  on the  morning 

of 13 August and ar r ived  i n  the  Marianas on 15 August. A t  this point  

they were joined by other  members of t he  1st Technical Service Detach- 

ment stat ioned a t  Tinian. These l a t t e r  included threo  c i v i l i a n  phyL 

s i c i s t s  (Robert Serber, Ph i l ip  Morrison, Penney), one medical corps 

of f ioer  (Capt , James Nolan) and severa l  i n t e l l i gence  and administrative 

of f icers  (bkjor  wi l l iam uana, and Lt .  C O ~ .  Peer De s i lva ) .  The div is ion  

of  the  group i n t o  three  sect ions was accomplished as di rec ted ,  with 



Colonel Warren in oharge of  t h e  Nagasald group, Lt. Col. H. L. 

Fr iede l l  i n  charge of  t h e  Hiroshima group and General F a r r e l l  and 

General Newman i n  charge of t h e  Tokyo group. 

The Nkgasaki group lef% Tinian on 16  August, f lew t o  Guam, and 

l e f t  on the  following day on a L.S.V. type ship.  After 5 days, they 

were t ransfer red  t o  a destroyer and taken t o  OkLnarw, where they -re 

b i l l e t e d  a t  t h e  Naval Operations Base f o r  a perlod of 28 days. 

"he Hiroshima group r k i n e d  f o r  several  days on Tinian, and 

mire then transported t o  Zambo Ango. 
. 
The Tokyo group was flown by spec ia l  plane t o  Okinawa.  

The a r r i v a l  o f  t he  three  groups i n  Japan, and t h e i r  a c t i v i t i e s  

there  were 'as follows z 

a. The Tokyo group ar r ived  a t  Yokohama on 7 September 

accompanied by Colonel Warren and Captain Nolan from the medical 

section. Preliminary inspections of Hiroshima and Nagasaki were 

made on 8-9 and 13-14 September, respeotively. 

l&nary measuremsnts of  pers i s ten t  rad ioaot iv i ty  were made and some 

A t  this time pre- 

pa t ien ts  observed. 
\ 

b. The Nagasaki group was flown f'rom OkSnawa by spec ia l  

plane and a r r ived  at Omura on 20 September, and together  with Drs. 

Serber and Penney, two photographers who had been attached to the  

group, and one ophthalmologist from the  thea t re ,  spent 16 days 

examining pa t ien ts  ; interviewing survivors and col lect ing preliminary 

casual ty  s t a t i s t i c s ;  co l lec t ing  pathological specimens; measuring 

res idua l  rad ioac t iv i ty ;  and evaluating physioal damage. 

I 
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c. The Hiroshima group were flown t o  Tokyo by spec ia l  

plane on 3 October, axxi a f t e r  several  unsuccessful ettempts to reaoh 

Hiroshima because o f  t h e  weather, f inally ar r ived  there on 5 October. 

This group spent 4 days occupied with a c t i v i t i e s  similar to thoae of 

the h g a s a k i  group. 

d. Departure o f  t h e  th ree  groups occurred for the  most part 

i n  th ree  main movements, although individual members, pa r t i cu la r ly  of 

t h e  Tokyo group, had reported back t o  the United S ta tes  a t  e a r l i e r  dates. 

Return was by special  planes (C-54) via Tinian. 

Nagasaki group landed a t  h i l t o n  Field on 10 October, and the Tokyo 

0 

\ 

In  general, the . 

group on 12 Ootober, and the  Hiroshima group on 15 October. Fromthere,  

t h e  various members of the.mission returned t o  t h e i r  proper stations.  

7-6. Preparation of Report. 

a. The material  brought back, from which a report  was pre- 

pared, uas dis t r ibu ted  as fo l lows:  

(1) The main port ion of photographs, interTiiew notes, 

etc., were brought t o  Oak Ridge; 

(2 )  The specimens for study of rad ioac t iv i ty  and t h e  

pathological mater ia l  were sent  t o  Rochester, N. Y., for analysis;  . 
(3 )  The c l i n i c a l  data  was sent  t o  Boohester, New York, 

f o r  s t a t i s t i c a l  analysis. 

b. The f ina l  report  was prepared and wr i t ten  a s  fo l lows:  

(1) The physical damage study was prepared and wr i t ten  

by Majors Youngs and Varley. 

(2) Analysis of s o i l  samples, photographic film, and 

other objects was done by Capt. Tybout with assis tance from Drs. Bale 

I 
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and Dessauer a t  Rochester. 

( 3 )  The pathological specimens were p k p a r e d  and 

s tudied b y  Major Howland. 

(4 )  S t a t i s t i c a l  ana lys i s  and writing of the  o l i n i c a l  

seo t ionwas  done by  Capt. Barnett, with the ass i s tance  of Major Howland, 

I&. Rantman and Mr. Tiedeman a t  Roohester, I?. Y. and Washington, D. C., 

respectively.  

c. The vaqiouff sect ions of t he  r epor t  were oolleoted and 

ed i ted  by Capt. Barnett i n  Washington and the  f i n a l  repor t  of the  find- 

ing? submitted t o  General Groves and d i s t r ibu ted  t o  Roohester and Oak 

Ridge i n  May 1946. . 
6-7. Follow-up Study. - During t h e  t ime of s tudy i n  Japan i n  

September, 1945, the Nanhattan D i s t r i c t  group was joined by personnel 

from th ree  other  independent units. 

o f f i ce r s  and teohnioians, organized from t he  thea t r e  under Colonel A.W. 

A l a rge  group o f  medical oorps 

Oughterson, a r r ived  i n  the  two c i t i e s  l a t e  i n  September. A muoh emaller 

group under Commander Shields Warren, representing t h e  Naval Technioal 

Missions i n  the  Pacif ic ,  a l s o  arrived. Fromthe outset ,  a la rge  group 

of Japanese physioians under D r .  Tsao Tsusuki, representing t h e  Japanese 

government, had been aot ive i n  the  investigation. The Jo in t  Medioal 

A t o m i o  Bomb Invest igat ing Commission was establ ished i n  the  f i e l d  a t  

t h i s  time. This consisted of t h e  Manhattan Di s t r io t  group and t h e  three 

units mentioned above, under the  d i r ec t ion  of  Colonel A. W. Oughterson, 

who headed the  l a rges t  component, and w h o m  group stayed t o  oomplete a 

thorough study. The material col lected by t h i s  conmission, ( including 

records on 14,000 persons and a p p r o x h a t e l y  150 autopsies)  was brought 



t o  the  A m y  Institute of Pathology i n  Washington, D. C., i n  January 

1946, t h e  major port ion of the f i e l d  work having been oompleted i n  

ea r ly  D e o d e r  1945. Study of the m t e r i a l  was ca r r i ed  on a t  the 

Army I n s t i t u t e  o f  Pathology and the  Biometrios Division of the Offioe 

of  t h e  Air Surgeon. This was under the general d i r eo t ion  of Colonel 

A, M. Oughterson, and the  inmediate supervision of L t .  Colonels G. V. 

LeRoy, A. Liebow, and Major E.V. Hammond. Manhattan D i s t r i c t  par t io i -  

pat ion in . th i s  study oonsisfed of: 

a. Aotive par t ic ipa t ion  and l i a i s o n  work by Captain Barrmtt. 

. b. Ehployment o f  personnel for work on the projeot.  These 

included Drs. Oughterson, LeRoy, Barnett and Rosenbaum (after t h e i r  

separation from aot ive duty),  and i n  addi t ion several  oode clerks  and 

other technical  ass i s tan ts .  

7.6 



r ,  

I-' 

c 

. 

. 

. 



SECTION 8 - HISTOBY OF MEDICAL PARTICIPATION IX "OPERATION 
CROSSROADS". 

8-1. General Statement. - President Tnrman ingicated that personnel 

- -protect ion a t  B i k i n i  was obligatory and that t h e  t e s t s  must be ca r r i ed  

The r e spons ib i l i t y  for t h i s  ob- out without mishap t o  any individual. 

l i g a t i o n  was assigned t o  Captain George Lyons, United S ta t e s  Navy 

Medioal Department. The nature of t h e  operation required d iv is ion  of 

dut ies  i n t o  the  various highly speoialieed f i e lds ,  suoh as Badlologic 

S a f e t y  and Damage Contrbl Safety. Colonel Stafford L. Warren who had 

direoted t h e  radiologic  aspeot of t h e  s a f e t y  program of the e n t i r e  

Manhattan D i s t r i c t  was se lec ted  as Chief of t h e  Radiologic Safety 

Seotion f o r  Jo in t  Task Force One. 

, 

n 

c 

c 

8-2. Planning, - Proteotion involved consideration of not only 

Jo in t  Task Force One Personnel, but a l s o  Army and Navy personnel on 

t h e  m a r b y d o l l s  of Einewetok and Kwajalein, as wel l  as the  nat ives  

inhabi t ing B i k i n i  and marby  areas.  

meteorlogic conditions so unfavorable as t o  endanger people i n  Japan 

and the  United States ,  

Considerationwas given t o  

Plans were aimed a t  two spec i f io  categories  of danger; f irst ,  

that from the  in i t ia l  detonation; and second, t h a t  from radia t ion  

pe r s i s t i ng  after detonation. 

products. 

had been induced a l so  contributed t o  pe r s i s t i ng  radiat ion.  

The l a t t e r  arose ch ie f ly  from f i s s i o n  

Fissionable material and matter i n  which rad ioac t iv i ty  

Safety from the hazards of t h e  detonation was t o  be insured by 

t h e  evacuation of personnel from the B i l d n i  Atoll. 

was oonsidered safe was estimated f romthe  observed e f f eo t s  of t he  

The distance which 

, 



three previous bombs and by theore t ioa l  caloulations.  

o f  B i k i n i  Is land were evacuated before the arrival of most of the 

Task Foroe. 

The zatives 

The danger of pe r s i s t i ng  r ad ia t ion  was t o  be evaluated continuously 

and extemperaneously as t h e  occasion demanded. 

were car r ied  out i n  t h e  manner of t h e  Manhattan Distriot Projeot  work 

with som modifioations f o r  pa r t iou la r  s i tua t ions .  

and other  a c t i v e  matter were t o  be t raced  by ship, plane, and land 

vehicle as t he  instance dananded. men this became impossible, estimates 

of t he  ultimate,fate of a mass of rad ia t ing  matter were made on the basia  

Radiation measurments 

Fission products 

/ 

of meteorlogic data. 

Manhattan Distr ic t  personnel and qua l i f ied  civilians from outside 

t h e  d h t r i c t  were used as a nucleus for t h e  t r a i n i n g  of add i t iona l  

o f f i ce r s  who wre t o  be meded in the  carrying out of these plans,  

8-3. Personnel. - Medical o f f i ce r s  were se lec ted  from the Navy, 

the  Army Ground Foroe, and t h e  Army A i r  Form t o  make up a t r a i n i n g  

POUP 

A grea t  share of t h e  members  of t he  Radiological Safety Section 

were recru i ted  from t he  various areas o f  t h e  Manhattan District. They 

were iadividuals who had par t ic ipa ted  in some way in the safety program 

of t he  d i s t r i c t  f o r  the  preceding p a r e .  

Many w e l l  h o r n  sciemtis ts ,  by inv i ta t ion ,  made up a p a r t  of t h e  

complement, They acted i n  one or more of three categories;  obserpere, 

advisors t o  Colonel Warren, or  ao tua l  par t ic ipants .  

8-4. Training. - The Training Group were ordered t o  Oak Ridge in 

mid January 1946.. A t  this t ime t h e  indoctr inat ion program was s t a r t ed  



under the supervision of Colonel Warren. H i s  chief aides were Lt. Col. 

Hymer L. Fr iede l l ,  M.C.; Capt. Fred Bryan, M.C.; Capt. Birchard antndage, 

M.C.; Capt. Robert Buettner, M.A.C.; and Lt. Leonard Basmuseen, Y.A.C. 

The context of the s tudy a t  Oak Ridge TELS pointed t o  a fundamental 

ude r s t and ing  of nuclear reaot ions with p a r t i o a l a r  emphasis upon those  

reac t ions  which were concerned i n  t h e  nrrnufaoture of and detonation 

of an atomio bomb. Pa r t i cu la r  stress was placed upon an understanding 

of t h e  separat ion of uranium isotopes as ca r r i ed  on a t  Oak Ridge. 

Mdaot io  program were supplemented by f i e l d  t r i p s  t o  the  Gaseous 

Diffusion Plant  ,, t h e  Electromagnetic Separation Plant  , and Clinton 

Laboratory. Throughout t h e  oourse the re  was a vigorous attempt t o  

t ransmit  t o  trainees a r e a l i z a t i o n  of spec ia l  hazards and a working 

knowledge of devices and mthods  used i n  protection. 

On 12 and 13 February 1946, t he  group l e f t  O a k  Ridge for addi t iona l  

t r a in ing  a t  the University of Chicago, t h e  University of Rocheeter, 

and the Philadelphia Navy Yard. A t  both of t h e  Universities, leotures 

and demonstrations of ourrent b io logica l  research relating t o  the 

toxioology of f i s s i o n  products and f i ss ionable  mterial were presented. 

The dele te r ious  e f f eo t s  on protoplasm of  both acute  and chronic r ad ia t ion  

exposure were discussed. A t  Philadelphia, Capt. Lyons and h i s  a s s i s t a n t s  

introduoed the group t o  t he  Navy "Rebreathing U n i t " .  

the  Cruiser Prinz Eugen and the Bat t leship New York v a s  undertaken so that 

members of t he  Radiologic Safe ty  Section would have some ides  of the 

s t ruc tu re  of a ship.. 

An inspeotion of 

A t  Los Alamos on 4 Maroh, 1946 l ec tu re s  'and demonstrations as wel l  

as f i e l d  t r i p s  were oontinued. The spec ia l  problems ard hazards as 



encountered a t  Lo8 A l m s  were Bnphasieed. The f indmen ta l  aspects 

of f i e l d  monitoring fpr radia t ion  were inclucated. 

a very r ea l i s t i c ' and  p rac t i ca l  manner by virtue of a f i e l d  trip t o  

"Trinity", - t h e  s i t e  of t he  i n i t i a l  and h i s to r ioa l  atom bomb detonation.. 

This rras done i n  
.# 

D r .  Louis Hempleman was most ac t ive  i n  t h i s  program. At Berkeley, 

California,  during the last two weeks of Maroh, t he  s i t e s  of the  various 

pa r t i c l e  accelerators  were v i s i t e d  and t h e  group heard add i t iona l  

lectures .  
r 

Postponement of  the  t e s t  by the president gave t i m e  f o r  addi t iona l  

indcktrination; ' Officers were sent  t o  Chioago, Hanford, San Diego, 

and Los Alamos, where ao tua l  par t ic ipa t ion  in t he  experimental and 

applied procedures of radiat ion protect ion oocurred. 

8-5. Operations. - The Hospital Ship, U.S.S. Haven, served as a 

means of t ranspor t  of both personnel and e q u i p n t  and also served as 

a base during the en t i r e  operation. 

Planning and t ra in ing  continued and were pointed t o  predioted operational 

situati om 

Embarkation oocurred 28 M y  1946, 

The s t r a t eg ic  and t a c t i c a l  d e t a i l s  of rehearsals and ac tua l  tests 

can be learned by re fer r ing  t o  reports o f  Conrmander Kaufmann, U.S.N., 

who was t he  operations o f f i ae r  f o r  t he  Radiologio Safety Seotion. 

The underlying plan o f  s a fe ty  from rad ia t ion  for t he  e n t i r e  

operation wa6 that of f ioers  and men, capable. of detecting rad ia t ion  

by proper appliceti,on of instruments, and a lso  papable o f  in te rpre ta t ion  

of  radiat ion i n  tenus of protoplasmic damage, would be i n  attendance 

a t  a l l  operations oocurring i n  po ten t i a l ly  dangerous areas. This 



necessitated sending moni tors  i n  t h e  photographio planes, reconnaisance 

planes, rescue planes, and i n  a l l  of t h e  various types of water craft. 

Colonel Warren and his a s s i s t an t s ,  Capts. Bryan and Buettner a r  . 

ranged f o r  assignment of t h e  Training Group t o  posi t ions appropriate t o  

t h e i r  degree of t r a in ing  and experience. Close l i a i s o n  was maintained 

between the Commander of Joint Task Force One and Colonel Warren, who, 

i n  turn  was i n  constant communioation with the  highly dispersed membere 

of t he  Fuidiologio Safety Section. By t h i s  arrangement, Col. Warren 

as a s t a f f  off ioer ,  was able  t o  modify t a c t i c a l  and s t r a t eg io  mBneuvers 

as'hazards were' encountered and evaluated. 

As a resul t  of these relations both t e a t s  Able and Baker mre 

oarr ied out with a xmximum of protect ion t o  personnel. 

ordinary persistence of rad ia t ion  on t a r g e t  ships following the  under 

"he extra- - 

water shot taxed the  resources and ingenuity of  t h o s e  responsible. 

It m s  mcessary t o  impose methods of decontamination upon personnel 

returning from contaminated area6 both f o r  t h e i r  own and others pro- 

teot ion.  

individual who was t o  board a t a rge t  sh ip  

This was enaoted by the  u t i l i z a t & n  of a laundrg ship. Exery 

required t o  pas8 through 

thelaundry ship where he l e f t  h i s  own olothing and dressed i n  spec ia l  

a t t i r e .  On r e tu rn  from h i s  t a s k  he again passed through the  laundry 

ship where he disoarded his work clothing, bathed oareful ly ,  and f i n a l l y  

re t r ieved h is  own clothing. 

Special precautions included the  examination of several  thousand 

urine speoimens from exposed individuals.  These were done i n  order 

t h a t  assurance would be avai lable  that no individual had i n  any way 

acquired appreciable amounts of radiat ing matter within his body. 



Navy l i n e  of f ioers ,  disturbed, and i n  sone instances chagrined, 

a t  the  r e s t r i c t i o n s  imposed upon sh ip  inspect ion and movement by t h e  

Radiologic SafetySection, oonceived a program of decontamination of 

' 

ships. In pr inc ip l e  such a p lan  was genera l ly  envisaged as of oonsider- 

ab le  value t o  the  National Defense. Actually the  methods and materials  

applied resu l ted  in extraordinary d i f f i c u l t i e s  of proteot ion t o  personnel. 

The dangers of ingestion, inhalat ion,  or absorption i n t o  the body by  
7. 

- 
any means of the very irmoc;ous f i ss ionable  nmterial or f i s s i o n  produots 

were necessar i ly  increased by t h e  arduous and cumbersome methods of 

ships decontamination. This s i t u a t i o n  led Colonel Warren t o  advise 
\ c 

Admiral Blandy t h a t  ship decontamination be delayed ult imately.  De- 

contamination was t o  be aarried out on a small experimental basis 

rather than by a l a rge  f i e l d  sca l e  operation. 

An addi t iona l  problem arose with non-target ships which had 

been oontaminated because of residence i n  contaminated lagoon water. 

It vas  mcessa ry  t o  se t  up standards of maximum allowable r ad ia t ion  

i n  and about eaoh sh ip  before it would be cleared f o r  embarkation. 

In t h e  l a t e  operat ional  phase several of t h e  members of the  training 

group were required t o  p r t i o i p a t e  in such clearance. 

with his adv-isorg, suggested temporary standards. 

Colonel Warren, 
b 

The same prob lm 

arose with some t a rge t  ships  which were not mechanioally disabled but 

M i o h  were rad io logica l ly  questionable. 

On 15 August 1946 many of the  members of the Radiologio Safety 

Sect ion l e f t  f o r  t he  United Statoe on t he  U.S.S. Henrioo. Commander 

Harris of the Training Group was l e f t  in charge of the  seo t ion  a t  



Bikini.  On t he  Henrioo, plans were designed f o r  t h e  t r a i n i n g  of add- 

i t i o n a l  personnel, pa r t i cu la r ly  Navy, so that t h e  Manhattan District  

Group oould eventually be replaoed. 

From Bikini,  monitors were sent t o  Guam, Manila, and Pearl  

Barbor, and por t s  along the Paoifio coast  o f t h e  United S ta t e s  so 

t ha t  contaminated ships could be interoeptod and monitored. Thus 

a proper evaluat ion of t h e i r  danger in "clean" ports  oould be made, 

Early i n  September,l946, the  command of t h e  Radiologio Safety 

Section was given t o  Captain Ralsh, U.S.B., M.D., of the Western 

Sea Front ie r  a t  San Francisco. 

units of J.T.F, 1 had reaohed the  Pac i f ic  coast  por t s  where they 

m r e  in t e r r ed  i n  t h e  various navy years t o  await final clearance, 

Sigh p r i o r i t y  f o r  these ships l ed  Captain Talsh t o  order members of 

t h e  Training Group from outlying bases, including Bikini, t o  San 

A t  t h i s  time many of t he  t ac t i ca l  

Francis c 0 .  

Late i n  Ootober, 1946, personnel who had been.trained in the  

program conceived and planned on the  Henrico were assigned t o  Captain 

Walsh. 

of Manhattan Distr ic t  o f f i ce r s  and men. Some of the  naval of f ioers  

of the  'or iginal  Training Group continued with t h e  worko 

me employment of t h i s  addi t iona l  group permitted t h e  r e tu rn  




