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This volume presentspa non-technics1 record of t h e  id. storj- of 

The h is tory  covers t h e  Ledical Frcgrm of the h h z t t a n  Uis t r ic t .  

the  period f rCi i :  the inception of the 1;mhatta.n Uis t r ic t  t o  1 July 

1946. 
I 

The data vsas obtained f ron  t h e  f i l e s  of the iiedical Section, 

and frcwi those individuals who were asscciate3 with the Ledice1 Pro- 

graa  dtlring i ts  organization and development. 

Included i n  the volume i s  a resurrie of a l l  a c t i v i t i e s  of the Led- 

i c a l  Section except thLse which concern Area Y. The h e d i c d  Program 

a t  &ea Y, al thcugh under the  supervision d Colonel Stafford L, 

'idarren, Chief of t h e  Kedicd. Section, i s  described i n  3ook Kt11 

of the  Xznhattan 3 i s i r i c t  Sistory . 

11 March 1947 
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1, Introduction. - It was t h e  purpose of the ;anhattul D i s t r i c t  

keciical Section t o  supervise and a iv ise  on t h e  nunzrous unique problems 

ar i s ing  fror!, the  rrocesses used i n  t h e  D i s t r i c t  and t o  f a c i l i t a t e  p c -  

press of t h e  Project b j  safeguzrding the heal th  of t h e  employees. Tne 

Medical Program covereti: 

plutonim, f i s s i c n  prouucts, etc., on the hunlan organism; i n d u s t r i a l  

hygierle, w i t h  apprcpriate program i n s t i t u t e d  i n  t h e  verious plants  

and laboretor ies ;  and c l i n i c a l  a:,d public heal th  programs, t h e  pr- 

pose of whch xas t o  supply auequate f d c i l i t i e s  f o r  the personal 

health of the comunities.  Tile authorizations f o r  the constructicn ind 

operaticn of  the Ledical F a c i l i t i e s  of tne  kinhattan D i s t r i c t  wcre 

re3earch oil the  e f fec t  of absorbed uraniuu, 

r 

. 

provided i n  geiieral by Public Law No. '703, Public Law No. 354, h t i l i c  

i a ~  No. SO, and h e c u t i v e  Crder lie. 9UOi. Specif ic  authorizations were 

provided i n  a Report of' 1 7  June 1742 t o  t h e  President of the United 

S t a t e s  by Dr. V. Bush and Dr. J. B. Conarit, by delegations of  authori ty  

under Executive Order iio. YGO1, and in a mnorandun dated 23 Septeslber 

19&2 signed by the General Folicy Gmup designated by the  President of 

t h e  United States .  

t e n s i k e d  by t h e  urgency of t h e  need f u r  t h e i r  solution s ince many of the 

mi te r ia l s  t o  be studied were alrcadj. i n  use a t  least on a lhboratorg 

scale, and i n  some instances Ln a p l a t  scale.  

ta ining securi ty  was ais0 a uajor fac tor  d f e c t i n g  t h e  Ll is t r ic t ' s  

r ;eiical  pograu.  

The problems fdc ing  t h e  E e d i c d  Section a e r e  in- 

The necessity of =in- 

As a r e s u l t ,  t h e r e  was some d i f f i c u l t y  i n  preventing 



duplication of e f for t ,  s ince interchange of information between re la ted  

'projects was r e s t r i c t e d  to the  mhimurn required for i n t e l l i g e n t  conduct 

of the irldividual operations. 
a 

To insure cooperztion ard t o  maintain se- 

cu r i ty  regulat ions,  spec ia l  arrangements had t o  be made w i t h  other  aiencies,  

such a s  the l o c a l  Ledicr-l 2nd D e n t a l  soc i e t i e s ,  t h e  Plocurement and 

k s s i p e n t  Service, S t a t e  Boaras o f  Dental fiaiuiners, and Sta t e  Boards of 

Eedical Examiners. 
c 

2. Hazards of Operations. - Nornsl i ndus t r i a l  hazards such 

as are  noted in large construction program ana i n  chemical plants 

were t o  be expectei  i n  t h e  operatioris of t h e  Xanhattar, Dis t r ic t .  

of t he  major problems Was t h e  hazsras of radioact ivi ty ,  which were known 

i n  a general  manner by the results published on the  radiun dial painting 

industry. 

alpha p a r t i c l e s ,  or e l e c t r i c a l l y  charged nuclei  of heliwv atoms; beta 

pa r t i c l e s ,  which e re  free electrons; g a m s  rays and x-rays, vhich are 

not par t i cu la t e  but are electromagnetic waves; ard neutrons, o r  p a r t i c l e s  

c 

(/ne 

The radioact ive eraanations which were encounterea were: 

which have no e l e c t r i c  charge. Radioactive substances fro; which any o r  

all of these emanations might be expected =e: r&u, on which consider- 

ab le  da ta  has been a c c u d a t e d ;  radon, a gas produced whe? the  radium 

atom dis in tegra tes ;  polonim, a decay product of radiun; plutonium, 
. 

a product of neutmn borrbardment of uranium which is the  basic x a t e r i z l  

oh which the  D i s t r i c t  operates; and f i s s ion  products, wisich consis t  of a 

s e r i e s  of radioactive substances produced i n  t h e  l lpile"process.  

major problem was t he  cheidcal hazards, soffie of uifiich Fiere due t o  en t i r e ly  

h second 
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new substances while others were wei l  known indus t r ia l ly .  C f  the gases 

used o r  produced, consiuerable care was exercised with f luor ine  and 

hydrogenfluoride, two very corrosive i&ter ia l s ;  and with phosgene, a 
. 4  

by-proauct i n  the  production of uranium te t rachlor ide.  

which were produced o r  used were the  fluorocarbons, which a re  e n t i r e l y  

The l i qu ids  

new ccapounds, indus t r ia l ly ,  anti a r e  nocierstely taxic;  and such solvent 

na te r iaLs  as t r ichlorethylene.  Zetals other than the radioact ive tyye, 

which were enployed i n  su f f i c i en t  quant i t ies  t o  warrsnt notice as 

hazards, were: beryllium, cadrrium, and nickel.  Because of t h e  number 
* 

and varied types of na t e r i a l s  snd the great  quant i t ies  i~molved,  it was 

necessary t o  s e t  tolerance values f c r  tne  various hazards. Defini te  
0 

values for t h e  aaximm allowable exposures t c ;  the  v a ~ o u s  niaterials, both 

radioactive aid chenical, h2d t o  be established t o  f a c i l i t a t e  e f f i c i e n t  

over-all operatior,. Beta radiat ion,  neutron r a i i c t ion ,  combined ga'imma 

and fast neutron rad ia t ion  and x-ray o r  g a u ~  rad ia t ion  tolerance leve ls ,  

s tz ted  i e r m  of t o t a l  body radiation, and alpha r a d h t i c n  tolerance 

l eve l s ,  based upon the amount i n  the  body t i ssue ,  were established by t h e  

D i s t r i c t  Ledical Section. Tolerance concentrations for  radioactive 

+ 
substances i n  air, such as radon, polonium, p lu tor i iu ,  f i s s i c n  products 

and ur&ium ana i t s  cofipouncis ;;'ere studied arid cstabiisned w i t h  

f ac to r s  of sdcth  BS high as practicable.  

o;aterials useci could be absorbed i n t o  the  bociy, t o i e r w e  leve ls  Gf 

radioactive i r a t e r i a l  i n  body t i s s u e s  viere establ ished far radium, 

Since p rac t i ca l ly  aU of t i e  

pc j lor iu ,  pictor;itlm and f iss ior i  1:roducts. It %as iupossibie  t o  a x l y z e  

h w i  tissues for r a d o a c t i v e  i z t e r i a l s ,  so  an l l idirect  Eethod w a s  

-- 



emplGyed which consisted cf UdyZinE  the  urine f o r  such n a t e r i d s .  

This ind i rec t  method mc-zs i t a t ed  the establisi l ing cf tolerarice l e v e i s  

of rc.5osctive SubsLancos iA! uririe. TL- the  cese of t h e  non-rtidioazti-a 

chenucai hazards. 13 o r j e r  L l i c ; t  t he  various t o l e r m e  l e v e l s  would not 5: 

exceeded it  vias  necessarg! t o  i i i s t i t u t e  aeti,ods and instrunefits f o r  

e s t h a t b g  l - ~ z z i s  and, as a resul t  of k t e n s i v e  rssea-ch, scch ::-.ei.hcds 

and instruleri ts  were aeyelopea i ind ccristructed. For t h e  1l:easureAent 

of radioactive emmations, counter instrunierits, e l e c t r o s t s t i c  ii.ciicet- 

ors  a i d  t he  v a c u u  tube electrolneter were rdapteu or developed. 

Lonitoring methods which were devdoped t o  Laintai:, supervisiofi over 

t h e  various hazards included the  use of mechanical delrices such 2s: 

f i lm badges, peiicil cnarnbers, aca f inger  rings contsiniag x-ray film 

inser t s .  

pr int ing t o  note destruct ive changes i n  the  p r i n t  ridges, and blood 

counts t o  note deleter ious changes i n  the  peripheral  blood, were a l s o  

used ra ther  extensively. 

designed b j  X h e  Safety Appliance Coii.pany ca l led  an "e l ec t ros t a t i c  

dust  p rec ip i ta tor"  was useu Lo d e t e m h e  the  aruount of r d i o a c t i v e  

dust i n . t h e  air .  

amunt of exposure experienced by the various cp loyees .  

and Lethods fo r  chenucal hazard mni to r ing  were developed ::.here neces- 

sary, the  mst important being those *for f luor ine  detection, phmgeiie 

Fhysi 0-liologicai rLetkods for  n;onLtori..g, such as f inger  

I n  rzdiokctive dust Lonitmifig a device 

Urine a d  breath samples x i r e  used t o  rrcnitor t he  

Insiruments 
, 



detection, and solvent detection. 

3 .  I n d u s t r i a l  LeuicFne. - The Division of h d d s t r i a l  biedicine 

of the D i s t r i c t  Ledical Section was forii ia t o  aid h h & t t a n  Dis t r ic t  

ccntractors i n  es tabl ishing program of i n d u s t r i a l  hygiene appropriate 

f o r  the peculiar hazards encountered. The scope of a c t i v i t i e s  varied, 

depending upon t jpe of process used and t nes  of hazards present. An 

i n d u s t r i a l  hygiene laboratory was i n s t i t u t e d  a t  the University cf 

Rochester t o  perform s p e c i a l  and unusual andys$s nec2ssar:i t o  coi:trol 

t h e  yer icus  occupational hazards. 

other health-physics groups such cls i e t a i l u r i i c a i  Laboratory a t  the 

University of Chicc;go, Clinton Laboratories, e tc . ;  and a l s o  icith t h e  

Mew York Safe t j  Committee, a c o d t t e e  formed by engineers of t h e  

Kellex Corporation assisted b j  a medical o f f i c e r  f r o u  the Indus t r ia l  

Division. 

supervision of Lt. (201. H. L. Fr iede i l  but in b y  1943 t h i s  responsi- 

b i l i t y  was t ransfer red  t o  b j o r  John &. Ferry. 

e 
9 

Close 1iais01-A XLS rnaintaiiied with 

. 

The I n d u s t r i a l  Leclical Ltivision was or ig ina l ly  under t h e  

Uranium processi:,& and i t s  hazards were concerns of t h e  

Indus t r ia l  Ledical Division. Uranium wzs extracted froni t h e  crude 

ore and worked i n t o  various coiq;ounds such as black oxide, brown 

oxide, green salt  (UFq), hexafluoxade (UFg), and uranium = t a l .  

Process hazards, such as radiat ion exposure and chmLcal burns, were 

mininized by ncrmal i n d u s t r i a l  safe prac t ices  or ,  ahere necessarj', by 

special  iuethods o r  protect ive uevices, Inspections were uc ie  as f re -  

quently as necessary t o  insure t h e  safety of the  a p l o y e e s  a t  t h e  various 

c o n t r x t o r s  I plants.  . 

s5 
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Fluorine and t h e  fluorocarbons i n  general were i n d u s t r i a l l y  new 

products snd processes, and studies  of t h e i r  hazzrds and n e d i c d  

control had t o  be considered. 

exanination of workers and the use of  adequaie vent i la t ion  &ici f i r e  

Protective measures included physical 

protection systems. 

medical control,  w a s  a l s o  orre of the problem of t h e  i n d u s t r i a l  hedical 

Boron production, with its attending hazards and 

Division. 

exposures were unusual.. 

Since those processes n o r m i l y  were coriducted i n  closed srsteus, , 
c 

Protective cieasures consisted i n  control of 

dust and fume concentrations, good hmsekesping aid physical examinations, 

on i h e  1in;ited numbers of people employed. Process research was p e r f o n e d  

by u d v e r s i t i e s  o r  i n d u s t r i z l  la5orator ies  selected t o  do resesrch on 

various problems. 

covering a l l  phases of the development of the i)rocess. 

the  developniental research included the Kellex Corporation, S. A. li. 

Laboratories and t h e  Linde Xessearch Laboratory. 

were those associated iYith uranium hexafluoride and t h e  fluorGcarbons 

but these hazards were c a e f u i l y  supervised bx Isiedical control. 

mental research, on fluorocarbais, raciium extractiofi, and methods of 

manufacture of uranium canpounds, vias carr ied out i n  various univers i t ies  

*and thkse instal la t ior is  were inspected and supervised i n  respect t o  

rceciiczl hazards bj the  indus t r ia l  Liedicd Section. 

Research on the diffusion process had a wide scope 

Contractors on 

The haz2rds encouitered 

Develop- 

rmalytical  research 

on methods of  ore analysis,  .ad t h e  anslysis of vorious uranium compounds 

were car r ied  out a t  Aational h r e a u  of Star.ciards, Frincetcn University 

and Usszchuse t t s  l n s t i t u t e  of Technouqy. 

of process m t e r i a l  i n  general presented, with few exceptions, no 

hazards requirink medical supervision. 

The development ana production 

Earrier production presented . 
S6 



pumps f o r  t h e  diffusion process produced the  hazsras of handling 

u r a n i u  hexafluoride, f luorine and the  fluorocarbors. These last 

mentioned hazards viere a l s o  noted i n  pi’ociuction of the uni t  asseublies 

f o r  the  diffusion process. 

. 
a 

The gas diffusion and thermal d i f fus icn  processes were 

located i n  Oak Edge,  Tennessee. These processes a i d  t h e i r  hazards 

were of prime impor tace  to‘the Indus t r ia l  kiedicai b v i s i o n .  

hazards of the gas diffusion process and the hazards of’the thermal 

d i f f h o n  process were pr ic ian ly  due t o  uranium liexdluoride and i t s  

hydrolysis product, uraniw oxyfluuride, although numerous other  

hazards ivere also present. 

arid thermal diffusion was i n  general  based on an hcbstriai hygiene 

program developed around the Carbide aid Carbon Cheniicals Cdiyany 

medical organization. 

performed: a pre-emplopient exauination t o  deternine the physical con- 

d i t i o n  of the prospective employee, and i n t e r v a l  ana teruinat ion exami- 

nations t o  de.l;errir,e whether any deleter ious e f f e c t s  ,bd been Froduced 

bj- the employee’s type’ of work. 

could be kept, a program of monitoring was ins t i tu ted ,  iilcluding air 

c o a t h c t i o n  and radiat ion surveys, which aere  made a t  frequent h t e r v a i s .  

General i n d u s t r i a l  hygiene was a l s o  a problen of ruajor importance i n  

the processes. 

t h e  processes were i n  f u l l  production. 

, medical care were dividea i n  a r a t i o  of 35% occupational 65% non- 

cccupationd. I n  i t s  relat ionship t o  the Safety Departments, t h e  

The 

Tile medical coritrol of h a z u d s  f o r  both gas 

- i’wo t j p e s  of routine i d i c a l  exarrrinations were 

I n  order t h a t  a close checa on h a a d s  

About 15,000 pa t ien t  v i s i t s  per month was average when 

Gccu2ational and non-occupational 



Medical Department followed tlie Safe Prhctice Recoimer,dations of 

the Nev York S d e t y  Cournibtee. Other f ic t iv l t ies  incluied: l o c a l  
pl 

a 

public hea l th  work, and a cLtastrophe progrm t o  provide far t h e  . 

protection and treatment of plant  personnel i n  case o f  any m j o r  

emergency. The organization of the Carbide and Carbon Chemicals 

. Corporation medical staff Pias under t h e  supervision of Dr. Adolph 

Kammer. The Ford, Bacon and Davis company operated a separate 

medic& departmerit un t i l  F&ruery 1945 at which time Dr. Kaumer 

assumed fu l l  responsibi l i ty .  

Corsoration was 'also unc;er Lhe supervision of B r .  Ikrmier. 

The nedical p o g r a i  of the Fercleve 

The 

construction a d  o p e r a t k g  cos ts  f o r  the various companies' red ica l  

programs,covering all medical work for  both gas and thermal diffusion 

processes, t o t a l l e d  approxhately 4660,645.56 as of 30 June 1946. 

- The electromagnetic process, l i k e  the  gas and t h e r d  
8 

diffusion processes, was locsted i n  Oak Ridge, Tennessee. The priiici- 

pal  hazards o f t h i s  process were phosgene and dusts containing uranium, 

but' numerous other hazards were also present. The medical control of 

the hazards in general was under the supervision of t h e  i n d u s t r i a l  

hygiene service nairitarined bj the Ledical Division of  Tennessee Zastman 

Corporation. 

ana termination exaninations were l a d e  as a rcutiue procedure t o  protect 

Pre-mployilent physical exaninstions , inter im examinations*, 

both t h e  employees' and company's in te res t s .  

established t o  maintain a close check on: uranium-containing dust i n  

t h e  plant air; phosgene, a poisonous by-proauct; and radiation of  a l l  

i jTes prodyced in t h e  process. 

k monitoring progran was 

'lhe problem of  general 



i ndus t r i a l  hygiene was of def in i t e  importanoe, e spec ia l ly  i n  

keeping the employees on their jobs. 

amount of servioe offered i s  the  f a c t  that when t h e  process was 

in, f u l l  production an average of 35,000 pa t i en t  visits per 

month was recorded. An average of 150 cases of occupational 

i n ju ry  or i l l n e s s  and an average of 400 cases of non-occupational 

i n ju ry  or disease were seen every 24 hours. 

A general indzcation of t h e  

The Tennessee 
r 

Eastman Corparatioa Division a l s o  supervised the loca l  plant  

s an i t a t ion  and public health.. The organization of t h e  Medical 
I H. 

Division was under the  d i reo t ion  of Dr. James,Sterner while the  

Di s t r i c t  Medical Section l i a i s o n  was car r ied  out by of f ioers  from 

the  D i s t r i c t  Indus t r i a l  Medical Division. The total  oost of this 

medical program was $994,000 as of 1 July  1946, not including t h e  

cost  of ce r t a in  f a c i l i t i e s  i n  Knoxville. 

The p i l e  process was developed f o r  the  production of plutonium 

from uranium. The process oonsis ts  i n  general of  t h e  neutron bombard- 

ment of canned slugs of uranium placed i n  the  p i l e  i n  a pre-arranged 

manner. Metal processing and s 

oanning t h e  uranium slugs i s  done a t  Hanford. 

a l l  phases of plutonium production was conducted a t  both Clinton Labora- 

ing in preparation f o r  coating and % 
Experimental work on 

t o r i e s  and the Metallurgical Laboratory. The hatards of metal shaping’ 

and prooessing were pr imari ly  due t o  t he  p o s s i b i l i t y  of breathing 

uranium-containing dust while the  hazards noted i n  the  operation of 

t he  p i l e  were pr inc ipa l ly  due t o  t he  enormous amount of  rad ia t ion  
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produced. I n  the p l u t o n i w  extraction and concentration processes 

t h e  intense radioact ivi ty  of the activated uranium slugs,  the  radio- 

a c t i v i t y  o f  the  gases l ibera ted  i n  dissolving t h e  met& and t h e  

t o x i c i t y  of plutonium and t h e  f i s s i o n  products were of p r i m g  i n t e r e s t  

as major hazards. The hazards of the e x p e r i r i n t a l  work were- rcugiag 

the same as those of t h e  rlait processes, vdth some a d d i t i o n d  hazards. 

Hazard contisol was in general  divided i:.to tv;o problems: monitoring 

and protect ive procedures. konitoring of personnel necessi ta ted the  

csrei‘ul check of all employees, uiho were required t o  wear two pccket 

i o n h a t i o n  meters and a f i l m  badge. Plant areas, atmosphere sur- 

rounding t h e  y lu l i ,  and the  l a r g e  quant i t ies  of water used i n  the 

process were a l s o  very careful ly  monitored. Lairi tenaxe .iiork i n  an1 

of t h e  hazardous areas was always preceded bg’ monitoring surveys ard a 

job analysis  . 
were made per iddicai ly  i n  the  cafe te r ias ,  laundry, o f f i c e  h i l d i n g s ,  e tc .  

Protective procedures consisted cf :  

Uiscellaneous special  surveys f o r  radioactive contaminati.on 

use of f l o o r  and table covering t o  

guard agairlst contauinatiori of work benches, e t c  .; protective clothing, 

apparatus 2nd equipment, kiLiCh included coveralls,  @ oves, hats, shoes, 

etc.; and the ro ta t ion  of e q l o g e e s  from places of high radiat ion in- 

t e n s i t i e s  cd plcces  of lm; rad ia t ion  i r i tens i t ies  st frequeLt intervals .  
t o  

Uedical examinations, consisting of pe-anploymerit physical examinations, 

i n t e r v a l  examinations anr: t e r c i a t i o i :  examinations, were performed or1 

a l l  employees. I n  an evaluation of hazard control  it can be s t a t e d  

t h a t  t h e  foregoing methods provided complete Qrotection t o  t h e  indivi- 

ciuals working on various phases Gf the p i l e  process. I n  the  general 

I I 



i n d u s t r i a l  hygiene work at t h e  Harford h g i n e e r  -ltorlcs the  major 

objective wes t h d  ; m t e c t i c n  cf the employees and the  FukLic f r o k  

over-exposure t o  radiatiou. 

responsible f o r  all occupationd a d  non-occupational medical c z e  a t  

Hanford. 

The Indus t r ia l  Medical Section was 

S t a t i s t i c s  showing t h e  extent of a c t i v i t i e s  tire presented i n  the  

body of' t h i s  report .  

a c t i v i t i e s  of t h e  i n d u s t r i d  cledical Ciivision vii th operations. 

A catastrophe prograIl f d r  area evacustioii was deviseu a i d  revised 

A Special Hazard Connittee coordinated the . 
c 

periodical ly  t o  nee t  changing conailAoLis. 

organiMtion was under the  supervisio.1 of ijr. i i .  ij. Iiorwooli. 

and f a c i l i t i e s  f o r  the pr inc ipz l  headquarters of the I n d u s t r i a i  Sea- 

i c a l  Uivision xere i n  Kacilec Eospital. 

The indus t r ia l  nedical  . 
Space 

, , 
Eieccrds c.f t h e  Industr ia l  . 

ZediciL J iv is ion  were ke!A sepzrait. all other hospital  6nd c l k -  

A t  Clinton LaboratoFies all occupational ;xd con-occupational 

care was ccnciucted i n  tlie zed ica l  i i s p e m a r p  on the Laboratory &rea. 

ii def in i te  re la t ionship t G  t h e  Safety Ueparheiit of t h e  Cli&ton Labora- 

t o r i e s  was ests5lislieu through the Chief of Lhe L i e d c d  Division who 

was a ;ember of  the C e n t r d  Safety Coulwittee. k catastrophe pro&am 

VGS organized i n  tho phases, one t o  cor re la te  i i t h  the  general Cak 

Fridge Yrogra  aria OIie f o r  Clinton Laboratories area alone and, i n  

- 

addition, the rrjedical divis ion haci other a c t i v i t i e s  re la ted t o  l o c a l  

plant ljuhlio hea l th  p r o b l e s .  The organization and f a c i l i t i e s  of t h e  

Clifitorl Laboratories iiiedical divisioii xere under t h e  super.visiori of 



D r .  3.  S. Stone and D r .  S o  Cantr i l .  

medical service a t  Cliuton Laboratories was e s t i m t e d  a t  ?36b',COG from 

The cost  of providirik t h e  h a u s t r i a l  

the t i n e  of i t s  inceptior, u n t i l  1 July 1946. A t  t h e  h t z i l u r g i c i t  

Laboratory i n  Chcago all of the occupational and non-occupatioml 

rnedical care was handled bj project physicians. As at Haifora and 

Clinton LaborLtories there  was a d i rec t  re la t ionship t o  t h e  Safety 

Ijepartaent of Le ta l lurg ica l  La'ooratory. 

organized, as the  Universitj; of Chicago considered it  unnecessar; be- 

A catastrophe program was never 

cause of t h e  mny safe ty  features  incorporated i n  the  operations. 

numder of physicians 'at the LetaUurpJcd. laboratory had other a c t i v i t i e s ,  

mainly along the l i n e s  o f  c l i n i c a l  research. 

k 

The organization of t h e  

medical division, which employed some 90 persons at t h e  peak of i t s  

a c t i v i t i e s ,  was under the supervision of Ijr. R. S. Stcne. A t  first 

t h e  dispensary f a c i l i t i e s  of Bi l l ings Hospital were used but after 

July 1944 Drexel Hcuse was used for t h i s  purpose. 

cost  of operating t h i s  service i s  available. 

ho breakamin of t h e  

P o l o n i u  v~as produced a t  the konsanto Chemical company's 

units 3 and 4 ,  located at Dayton, Ghio. 

i n s t a l l a t i o n  is p r i n a r i l y  physio-chemicd i n  nature. 

polonilim production a r e  primarily those of radiat ion since prac t ica l ly  

all of t h e  a a t e k a l s  haciieci are radioactive. 

hazards was handled i n  genere1 thraigh the l n d u s t r i a l  iiedical Qiv is ion  

of t h e  hianhattan Dis t r ic t  k d i c a l  Section. The three rcut ine types of 

medical examinations perforned a t  Dayton were : pre-ernplopent, in te rva i  

and termination, all of which were in acccrdance s i t h  usual i n d u s t r i a l  

The pmcess used at t h i s  

The hazards of 

The :r,edical control of 

. 



. .  
practice.  honitoring of t h e  atmosphere i n  the  working areas  f o r  radio- 

a c t i v i t y  was performed dailg. To fac i l i t a te  job procedures and prevent 

excessive rad ia t ion  h a z a d s  t o  employees, de ta i led  monitciring of routine 
* 

operations was done Z t  frequent in te rva ls .  Personnel were a l s  care- 

f u l l y  checked at frequent i n t e r v a l s  by means of urine, blood, ana feces 

analysis, as w e l l  as by the use of f i l u  badges, p a x i 1  chambers and wrist 

films. The genera,l i n d u s t r i a l  hygiene problems were handled i n  the 

s m a l l  dispensar j  by a regis lered nurse. Lore ti.an minor i n j u r i e s  and 

i l l n e s s e s  were referred t o  a physician i n  part-time employment of the  

company. 
. 

The oreanization was under the directicm of Captain E. S. 

Wolf and consisteci of 27 employees. The cost  of t h i s  medcal  prograni 

from October 1943 t o  30 June 14'46 was appraxhistely W+3,OOO. 

4. Cl in ica l  tiedicice and Dentistry. - The provision of aedical  

and dental  care and i-elateu services f o r  botil t h e  Clinton and Iianford 

jingineer iiorks presented numerous d i f f i c u l t  and unusual problems. 

Cl i rdca l  medicine and dent is t ry  a t  Oak Fidge consisted of a ittedical 

progran attuned t o  the corxxmity needs. 

f g r  an estimated population of 8-10,000; but, as the project grew 

Ser-dce was planned at f i r s t  

it was riecessarj t o  adjust  t h e  p h M e d  service f o r  es t i r i teci  popu- 

l a t i o n s  of 15,000 t o  50,CCO and f i l ia l ly  for  estLiLated population of 

72,000. The p o l i c j  concerning fees, personnel and service necessarily 

type oi' medical service rendered was lirrdted a t  T i r s t  t o  f i r s t - a i d  

and emergency medical care but 1~6s f i n a l l y  expanded b t o  a f u l l  

hospi ta l  and c l i n i c  service w i t h  t h e  associated medical spec ia l t ies .  
I 



).. 

A pre-papent plan for  medical care under t h e  naue of tlie CIak 

Ridge Health Associatior. was i n s t i t u t e d  s ince i t  w a s  f e l t  t h a t  such 

a plan would insure b e t t e r  medica care, reduce absenteeisz, decrease 

bookkeeping and be induceruent i n  recrui t ing vicrhen. The plan oper- 

ated under a contract  between tile Association and t h e  hospi ta l .  The 

objectives of t h e  plan were t o  give hospi ta l izat ion and riledical cover- 

age i n  as broad a serise as wiis  econodcal ly  feasible .  

was lilriited t o  goverrment ehployees iind t h e  persome: of t h e  oper- 

a t ing  cotrpanies, t h e  charge f o r  a family neiubershiF being $4.00 per 

month. The services covered were: hos;;ital service, diagnostic 

service and phj-sicians services.  

covered, such as: alcoholism, se l f - inf l ic ted  i n j u r i e s ,  special  

nursing care, e tc .  trihich a r e  not covered i n  the usual medical pre- 

paynent plans. The administration of the plan w a s  first under the 

direcLion of j.. Henry Vaughn alia l a t e r  urider la. J.  H. S t a l l i u f s .  

In  an evaluation of t h e  C a k  kiage 14os;litai Association it can be 

Embership 
/ 

. 
7 There 17783’8 cer ta in  services  not 

sa id  t h a t  this plan o f f e r s  more benef i t s  t o  t h e  subscriber tiiau any 

exis t ing p l m .  

i n  approfimately two rears of‘ operation reserves a w n t  t o  about 

The f h a c i a l  s t a t u s  is best s h a m  by the f a c t  t h a t  

u;80,0Ob.00; but t h e  probable fu ture  of the  plan i s  unpredictable. 

An emergency d isas te r  program was established tly the !seeCiical s t a f f  

f o r  use i n  csse of a m j o r  d i s a s t e r  which d g h t  require ; r i d i d  

participatiofi. The organization of the c l i n i c a l  inedical program at  

Oak Ridge was first undertaken by t h e  University of Kochester under 

authorization by the  kanhattsn D i s t r i c t .  Later the  organization 



was taken wer by the bane-Aiderson Coqanj.. S t a t i s t i c s  on oper- 

Ztioris show an increase from 6 doctors and 1,890 pa t i eu t s  i n  July - 
1943 t o  52 doctors and over 20,oOC pa t i en t s  i n  Ju ly  1945. 

V-J Day the  t o t a l  population of t he  area graaually decfeased t o  

apprcxiuately 42,000 i n  July 1946; during this period irmy b d i c a l  

Following 

Corps Physicians were gradually replaced by e i v i l i a n  physicians 

according t o  t h e  needs of t he  comunity.  

s t i t u t e d  i n  canjunction P:ith tlie medical pmgram and was continually 

adjusted t o  the  c ~ , d t y  dental  needs. 

c i v i l i a i  d e n t i s t s  s i a c ~  procurement cf d e n t i s t s  was less c r i t i c a l  and 

k denta l  program was in-  
c 

Tile policy ?!as t o  use 
.- 

d e n t i s t s  wotild have m contact with c l a s s i f i ed  m t e r i a l .  The dental  

f a c i l i t i e s  were increaseu frou accomodations f o r  tivo den t i s t s  

a t  first t o  accoumodatioris f o r  29 den t i s t s  b h r c h  1945 and 25 

thereaf te r .  

ik. i>on Clawson but sias l a t e r  placeu under the direcl;ion bf i'r. 'd i l l i au!  

Squires, 

The orgznization vas a t  first d e r  t h e  d i rec t ion  of 

The s t a t i s t i c s  on q e r a t i o n s  show an increase fro& 28 pa t i en t s  

i n  Ju ly  1943, t o  4233 patierrts i n  Biarch 1945 and 3609 i n  Ju ly  1945. 

Gn 1 February 1946 the  aeiital c l i n i c  ceased t o  be operated by h e -  

Anderson Coo; t h e r e a f t e r  d e n t i s t  ca r s  was provideu on a pr iva te  

prac t ice  basis.  

Bernard Elurn was organizsd i n  January 1944, arid a veter inary service 

was'arganioed under tile directior? of Captaiii Uoyd Jameson i n  August 1943. 

A public hezlth P r o p a n  uider t he  d i rec t ion  of Captain 

On 18 December 1945 Captah  3 1 ~ .  terair,r;teci his Ar4v Service and was 

succeeded by iir. Leon 3. Blankenship as pu'dic Healt'rl o f f icer ;  

Lloyd Jameson was secceedcci by D r .  James W e  as Area Veterinariau 

on i Jznuary 1946. 

Captaili 

The ne t  cos t  of all of these  services  t o  1 July  



lql.+b amounts t o  ;12, &27,349. 

Clinical medicine a d  a e n t i s t r j  it tianford Figineer Ylorks 

was divided b.to tlrvo phases, orle exis t ing during the  canstruction 

period and the other aurirlg the  opercitions period. The construction . 

phase u e d i c d  prograu xas i n s t i t u t e d  t o  uleet the coxaunity needs of 

a temporary conununity of' construction workers/, the  policjr concerning 

personnel, ' f a c i l i t i e s  and charges ileirlg a i rac ted  by the  contrhctor, 

E. I. du Font de LemourS .and c ~ p s r ~ y ,  h c .  
c 

I'he type of hwicai 

service rendered began as first-aid and emergency ~.&ical u;ork but 

ra ther  quickly developed i n t o  ful l  hos ik ta l  and clirlic service, including 
. 

an hciustlial medical r e l a t i o n s  section as a p a r t  of t h e  Kedical 

Divbion. hn i u t e r e s t i n g  feature  of t h e  prograiii was a  la cdopted t o  

u t i l i z e  all available manpower by t h e  use of handicapped workmen. 

The organization of , t h e  Xedical Division was under the supervision 

. of D r .  J. A<. ?letherhold i.:ho i n  turn was responsible t o  t h e  contractor. 

The operating s t a t i s t i c s  shol:. a &ill;wn i n  persamel  and 81so i n  

. p a t i e n t s  seen'during t h e  months of Play through September ad-dwie 

a x U u &  of 1944. 

also i n  operation during the construction phase. 

the cost  of operatioris during, the  constmction phase shows a a e f i c i t  

A dental  program and a public heal th  service were 

A 'breakdown o f  
* 

of $1,724,000. The operations phase medical prograni, in contrzidistinction 

t o  the construction phase, was i n s t i t u t e d  t o  meet the conlmunity needs 

of a permanent type of camunity of a higher type of worker. The , 

policy, as i n  t h e  case of t h e  construciion phase, w a s  u d e r  t h e  

direct ion of t h e  contractor, fi;. I, du Font de hemurs aria Co. Ti?e 

tj7e of xeJical  service rendersd w a s  t h a t  oi a regular hospi ta l  



with attached c l i n i c s  I-wing a l l  spec ia l t i e s  ava i lab le .  The orsani- 

zation af t h e  uedical service a t  Richland was underathe u i r ec t ion  

of Dr .  K. D. Nomood, rho i n  t u r n  was r e p o n s i b l e  t o  t n e  .Assistat 

Plant Zanagsr. Operating s t a t i s t i c s  show an increase in doctors 

i n  gerieral r e l a t ion  t o  the  total population. A dental  program was 

established i n  close association x i t h  the medical p o g a a  arri was 

available i n  August 1944. 

program enta i led  a t r a n s f e r  of t he  i'ublic Health Section f ro& iian- 

f o r d  t o  Eiichland. 

l n  Jariuaxy of  1945, the kublic health 
c , 

An emrgency d i s i x t e r  prok,rau vias establ ished 
c 

i n  conjunction with the  i n d u s t r i a l  c,cC;icd group for operation i n  

dUrii1g t h e  operations phase &ows a t o t a l  net  nedical e a t  of 

;2,58l,i58 t o  Jui; 1 19&. 

5 .  Biologic ~JU! Health i'hysics iiesearch. - The r e s e z c h  

sectior; ct.-.i: ;A 6 ~~~rtraJ. devdc;pi.erit of t h e  rzpid pro,i'ess cf 

physical  research. 

ves t iga te  t h e  p o t s ; t i a l  darAging e f f e c t s  of tiraAu. xiu o the r  r a i i o -  

'The purpose of t h e  resaarc? ::rcgrm vias t o  in -  

ac t ive  ccvn~jourris used, as xi1 as cariai-11 spec ia l  mteriais which had 

had no previous i n u u s t r i a l  use. Iiediatiori research v:as Lirst rea l ized  

t o  bt iecessarj. by t h e  UnivcrsitJ- of Chicago group because of t h e i r  

work ~n the  pile process. 

r aa i i t i on ,  beta radiation, alpha r ad ia t ion  and Axed racE&tior,s were 

studied t h o r o q $ L y  i n  both acute a:d chronic doses. Frojects'cover- 

X-ray a d  gamma rad ia t ion  ns n e l i  2s neutron 

irig i n s t r m n t  rese&rch were in generhl iritei*esteci i n  the develol;;rent 

of new i n s t r u T n t s  i n  order t o  cope successfully with the  raciiation 

pre t leas .  I n s t i t u t i o n s  chosen t o  work on the instruriient probieil; *- 

\ 



as well 8 s  on radiation r e s e p c h  ;\ere: the UniversitS of Chicago, 

Clinton Laboratories and t h e  University of k c h e s t e r .  

search on radioactive substances was a problex of major importance. 

Hazard re- 

I n  general this work y;as cancerned i . i th  t h e  Fossible darnagiig e f f e c t s  

of rLdioactive s u b s t a c e s  ul.en inhaled, ingested or  placed i n  contact 

with t h e  skin; ana t h e  s u b s t a ~ c e s  studied were: radium, poloriiui;, 

plutonium, f i s s i o n  prcducts acd uranium. 

chenical t & L t y  such 'as the fluoracarbdns, elemental f luorine,  

Substances o f  po ten t ia l  

etc.,, were a l s o  studied t o  prevent possible hazards. 

research coricerned itselz" i n  general r:ith the new r,ieaical aspects, 

haustr ia l  . 
such as: monitoring, protect ive ,measures m d  s t a t i s t i c a l  studies.  

This t B e  of work was performa at  the University of Chicsgc, C l i r i t a r l  

Laboratories and t h e  Universitj- of fiochester. lteccrds of research 

a c t i v i t i e s  i n  tk vir ious laborator ies  and u n i v e r s i t i e s  were miri- 

tzined through t h e  aciiuro of progress reports,  coPies cf which a r e  

on f i l e  i n  the  of f ice  of t h e  D i s t r i c t  Ledical Section. 

of t h e  Biologic and Health Fhysics b e a r c h  Division i s  divided 

i n t o  various subgroups responsible t o  the L a h a t t a n  Dis t J ic t .  The 

subgroups a r e  the University of Chicago, Clinton Laboratories, the 

University of fiochester, the  University of Lalifornia,  the National 

Cancer I r is t i tute ,  Columbia University, t h e  Liiochauicai hesearch Pand- 

a t ion and t h e  UniversitJ of iiashilngton. 

a re  not available sirLce they were lumped with costs  of other types 

The crganizatiori 

. 

Costs for  these programs 

of research at t h e  same inst i tut ioi is .  

6. OrEanization. - Yiith the t ransfer  of a l l  OSRD contracts 

pertaining t o  tie cievelopmnt of atcriiic poww t o  t h e  -hattan 



D i s t r i c t  it becari  essentidL t h a t  a well qual i f ied physician 

be procured t o  a c t  i n  a staff capacity t o  t,k D i s t r j c t  hngineer. 

Dr.  Stafford L. i:Jarren was appointed in the  capacits. i n  hiarch 

,1943. The origirial  t a b l e  of orgmizat ion f o r  of f icer  personnel 

f o r  t h e  Zedical Section of the  ZIarihattan Uis t r ic t ,  with subsequent 

sed-annual revisions, i s  presented i n  t h i  s report .  i lual i f icat i  ons 
i 
df a l l  o i f i c e r s  appointed t o  t h e  k c i i c a i  dection were cs refu l ly  

considered i n  every case.. I n  araer to c w u s s i o n  cer ta in  c i v i l i a n  
r 

medical persoinel ana t o  m k e  available Iiiaterial procuremefit 

f a c i l i t i e s ,  assistarice frolu t h e  S,urgeon General's Office was neces- 

sary and arra-geaients f o r  such assis tance were comFletec i n  Se2tenber 

1943. These have functioned remarkablj7 ana appreciation for this . 

service i s  exterdea t o  that  o f f i c e .  

. 
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MANHATTAN DISTRICT HISTORY 

BOOK I - GENE= 

VOLUME 7 - MEDICAL PROGRAM 

SECTION 1 - IYl'kODUCTION 

1-1. General. - The primary objective of t h e  Manhatfan Distr ic t  I 

was t o  develop and operate prooesses which would make possible the u t i l i -  

tat ion of t h e  tremendous energy awilable from the s p l i t t i n g  of uranium. 

Numemous unusual medioal pmblems were enoountemd as a r e s u l t  of  the 

unique nature of these operations. These d i f f i c u l t i e s  developed, primari- 

ly,.as a r e su l t  of t h e  f a c t  that the basic  mater ia ls  were mdioaotive 

and l i t t l e  or no t o x i c i t y  data ooncerning them worn awilable. 

1-2. 2 Objective8. - The object ives  of the U a t t a n  D i s t r i c t  Med- 

ical Program were t o  f h c i l i t a t e  the  progress of  t h e  Pro jec t  by safeguard- 

ing the health of t h e  employees, not only f r o m  the hazards inhere-nt i n  

the  peouliar nature of t h e  D i s t r i c t ' s  operations, but alsQ from %h usual 

i ndus t r i a l  medical hazards, and t o  pmvide the  usual c l i n i c a l  and public 

heal th  sexvices required for  the  communities es tabl ished at  the p lan t  

sites (See App. Al), 

1-30 Soope. 

a. Research. = Invest igat ion was required t o  determine what 

e f f eo t  absorbed uranium and plutonium compounds would have on the human 

body; what e f fec t  abso ed pmducts of  unrnium ( f i s s ion  products from the 

p i l e  prooess) and zadioaot im p'r&cts pmduced in the ac tua l  explosion 

of the uranium and plutonium bombswould have; and w h t  hazards might be 

3 ' .- 
T 

encountered from absorption of other materials developed for use by the , 

Dis t r ic t .  In addition, although the dangers of 'work w i t h  radium were 

- -  



(Par, 1-3) 

f a i r l y  w e l l  hown, it w a s  discovered t h a t  t h e  knowledge concerning the  - 

maximum safe exposures t o  various radiaticms was not wll-founded, and 

that considerable research would be required to estab'lish eafe l eve l s  wi4h 

ceri;ainty. 

designed t o  es tab l i sh  e a r l y  s i p s  of  t o x i c  e f f e c t s  from these materials 

o r  f ran radiation, and t o  develop specifyo m a s u m s  which would be use- 

A natura l  co ro l l a ry  t o  these invest igat ions,  was research 

ful f o r  t r ea t ing  ~ ~ r - e x p ~ m r e ~ .  

b. Indus t r ia l  Hygiene. - Bpprppriah pmgrwns o f  industrial 

hygiene had t o  be i n s t i t u t e d  i n  ths p lan ts  and labora tor ies  working Kith 

these unusual materials, 

the information necessary t o  the i n t e l l i g e n t  performance of t h e i r  duties, 

without oomprpmising t h e  secu r i ty  of the prpject,  Research was required 

t o  d e d s e  nieans of  esti~natlng .the degree of hazard and exposum t o  which 

the anployees were subjected. 

P lan t  medical staffs had t o  be prbvided with 
c 

C b  C l i n i c a l  and Public Heal th  Progxwns. - In addition, at  - - 
Oak Ridge and Eanfoni, the locat ions selected f o r  the major operations, 

medical and dental  f a c i l i t i e s  were either unavailable o r  already ovwload- 

ed with pat ients ,  In consequence, it was necessary t o  pmvide the f a c i l -  

ities and staff required to render adequate war-time medioal and dental 

care, t o  fblfi l l  essential public health functions and t h e  minimum vet; 

erinary service needed i n  the area. 
. 

1-4, Authorizations. - Authodty t o  construot and operate the Med- 

. i o a l  f a c i l i t i e s  of the  W h a t t a n  D i s t r i c t  i s  provided by the  following: 

a. General, - 
(1). Public Law No. 703. - 76th Congress, 3rd Session, 

approved 2 Ju ly  1940, wfiich authorizes the Secretary of War t o  pmvide 

--- 

1.2 



. - --  . .  
for the DB cessary constmotion, rehabi l i b t i o n ,  conversion, i n s t a l l a t fun  

and operatian of p l a n t  and buildings f o r  developmnt, mnufacture, and 

storage of  m i l i t a r y  equipment and supplies, and for:shelter. 

(2). Public Lam No. 354.,- ("First War Pomrs  Act") 77th --- 
Congress, 1st Session, approved 18 Deoember 1941, whioh empcnoered the 

President w i t h  ce r t a in  broad wartime a u t h o r i t i e s  (See Book I, Vole 1). 

approved 5 June 1.942 which pmvided amendments to Public Law No. 703 

above (See Book I, Val. '1). 

(4). Executive Order No. 9001. - dated 27 Deoember 1941, 
I --- 

uhioh delegated t o  t h e  War Department au thor i ty  t o  enter into contracts  

under the "First War Powers Aot" (See Book I, Vol. 1) 

b. Speoific. 

(1). Report of 17 June 1942 t o  t h e  President of the  United 

S ta t e s  by Dr.  V. Bush, D i r e d o r  of t h e  Office of Sc ien t i f i c  Research and 

Development and Dr. J. B. Conant, Chairman of the National Defense Re- 

search Committee. This report  presents t h e  m e l t s  o f  E study made t o  

dotennine t h e  adv i sab i l i t y  of carrying on what later beoame the  Manhattan 

Distr ic t  Projeot, the consequences imoloed, and the  r e s u l t s  a t ta ined  

(See Book I, Vol. 1). 

(2). Delegation of Authority under Executiw O r d e r  No, 9001. 

A memorandum dated 30 December 1941 from the Secretary of  War t o  the  Under 

Secretary of War, whereby t h e  Under Secretary is delegated the  powers pre- . 

viously delegated t o  the War Department by Exeoutive Order No. 9001 (See 

Book I, Vol. 1). 
, 

(3). Delegation of Authority by the  Under Secretary of War t o  

Major General Lo R. Groves. - A menomidurn dated 17 Apri l  1944, signed 

' 

L 



by the Under Secretary of mar, empowered Major General L. Bo Groves t o  

exercise contfactual p m r s  under Executive Order No, 9001, effeotive . 

1 September 1942 (See Book I, Vol, 1). 
, 

(4). a r t h e r  Delegation of Authority Under Executive Order 

No, 9001, In a memorandum dated 10 June 1944, Major General L. R. Grows 

delegated t o  the District  Engineer, Manhattan District, a u t h o r i t y t o  enter 

i n t o  contrauts f o r  the Manhattan D i s t r i c t  (See Book I, Vol. 1). 'k 

(5). Memorandum Deed  23 September 1942. - The General Policy 

Group designated by the  Pksidemt of t h e  United S ta t e s  t o  determine gen- 

eral .polioies of t h e  project ,  i n  a conference on 23 September 1942 appointed 

a Mil i ta ry  Pol icy Committee to consider and plan m i l i t a r y  policy relating 

t o  t h e  pro jec t  anld named Major General (then Brig, Gen.) L, R. Groves t o  

s i t  w i t h  t h e  Committee as  Executive Officer t o  oar4 out the  po l i c i e s  that 

may be determined (See Book I, Vol. 1). 

14. Urgency. - The problems facing t h e  Medical S o t i o n  were in- 
' .  

t ens i f i ed  by the immediate need f o r  t h e i r  aolutiaa,  When che medical re- 

search programs were s tar ted,  the materials to be studied wem already i n  

use a t  least on a labolatory scale, and+ som instanoes, on a plemt 

scale, 

the Medical research programs wem pmssed t o  keep up wi th  operations. 

Likewise, the Indus t r la l  Medical Division a t  i t s  inception/was confronted 

with plants  and labomtorlea in operation on unPamilia; maturials, and 

data concerning their fo'ldcity were almost non-edstent,  

sites a t  which it was necessary t o  pmvide msdical and dental care,  staffs 

Similarly, throughout the  course of Manhattan D i s t r i c t  operations, 

I 

FlnalLy, in the  

had to be proarmd and serv ices  in s t i fu t ed  on very &or+ notice,  There 

was not tims t o  experiment or shift  prsonnel. 'Medidal servloes had t o  
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be inaugurated w i t h  the knowledge that t h e  quaUty  of professional cam 

mas exoel lent  and that i t s  ama i l ab i l i t y  we~s adequate. 

1-6. Effects of SecuritY. - The necess i ty  of &intaining the se- 

cur i ty  of the Project/  was a mjor f ac to r  a f f ec t ing  the Di&fict@s medical 

program. 

s t r i c t e d  t o  the minimum required for  i n t e l l i g e n t  conduct of the  individ- 

ual op ra t ions .  This f a c t  alone was responsible for g rea t  d i f f i c u l t y  i n  

Interchenge of information between re la ted  projects was re- 

preventing duplicaticpl of elfort.  Likewise, i n  the disseminatian of data 

from medical researoh t o  o.ontractors, great  care  was required t o  de- 

tennine that the .information reached a l y  those individuals entitled t o  

reoeive it. The physicians procured f o r  medical service a t  Oak Ridge 

were commissioned i n  the Amy primu.ily i n  the interests of securi ty ,  

since it was planned o r i g i n r l l y  for  them t o  serve the p lan ts  a s  mll a s  

the rest of the community. Amy medical o f f i c e r s  mre seleoted a l s o  t o  

insure that capable individuals  w e n  prooured and kept on the  job, 

1-7. Speoial drrangeraents with Other Agencies. - Certain special -- 
a-geslents had to be =de t o  insure the cooperaticm of  o the r  agenoies 

and to maintain seaurify. 

Looal Medical and D&el  Societies. - The l ooa l  medical and a. - -- 
dental rooie t ies  at  both Hanford and Oak Ridge were oonsulted and t h e i r  

approval obtained on t h e  types of medical and dental service being offered. 

In addition, fee 8cb&11es -re drawn up (cp conformity with the prevail-  
i, 

ing rates of the  oommunities. 

b. Pmcumment and ASSignu~ex~k Service. - Numerous negotiations - 
were ooaiucted with the Pmcuremerrt, and Assignment Servloe f o r  Physicians, 

Dentists and Veterinarians. I t  was necessary t h a t  t h e  national of f i ce  and 
, 

? - 
1.5 
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cer ta in  looal  of f loes  of t h i s  o r g a a i z a t i a  be advised o f  the importance 

and urgency of t h e  Manhattan D i s t r i a t  operations in order that pmcare- 

merit 'of physicians and d e n t i s t s  frcm c i v i l i a n  praotioe oould be f a o i l i -  
a 

tated,  and that re ten t ion  of men i n  essential c i v i l i a n  activities o f  the  

District oould be insured. The Ppauremsnt a d  Assignment Service was 

, 

. found t o  be most' cooperative and helpful i n  the problems with mhich it 

w w  oonoerned (See App. B7). 

C. S t a t e  Boards o f  Dental Examiners. - It was impossible t o  ---- 
procure a suf f io ien t  number of dentists liaensed i n  Tellllessee and W a s h -  

ingtoh t o  fu l f i l l  the needs of the oamunities.  In addition, licenses 

t o  pract ice  dent i s t ry  in both Tennessee and ?lashington am granted only 

by examination a n d  them is no provision i n  the l a w  for temporary lieensure. 

Themfore, arrangenents were made with t h e  S ta te  Boards of Dental Examiners 

in these states to pennit dent i s t s  t o  wo& on 4ihe projec t  u n t i l  such time 

as they oould be spared to  tab ths examination for. l icensure.  

d. S ta te  Boards of Medioal Examiners. - The arrangement made --- 
with the S ta te  Boards of Medical Examiners in Temesaee and Washington re- 

quired that  c i v i l i a n  physicians obtain l icenses by examination o r  reci- 

proc i ty  with the least possible delay aPter report i rg  f o r  work. 

, e. Universities, Medical Schools, Biologic Institutes. - 
Negotiations were contLnually carr ied on with these organisations t o  a i d  

i n  procurement of personnel and to make available special  services and 

equipen  t I 
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SECTION 2 - HAZARDS OF OPERATION 

2.1. Normal Indus t r ia l  Hazards. - Medical hazards identical with - 
. J  

those in l a r g e  aonstzuation programs, with those in&rred  In ohemical 

plants ,  and with those involved i n  the use of high voltage electriaal 

equipment, were present in the operations o f  the bknhattan Dis t r ic t .  

Sin- t hem a c t i v i t i e s  mre exceedingly varied and were carried on i n  

a large number of different  plants, the degree aad type of hazard var ied  

g r e a t l y  from place t o  place,,and fmm time t o  time. These risks did  not 

cause any special conoern. 

i f i e d  and equipped to 'deal  with p rob lms  of t h e  t o x i c i t y  of  w e l l  known 

chemicals, and t o  handle indus t r i a l  acaidents. The Safety Section of 

the Manhattan D i s t r i a t  aided mater ia l ly  tb contractors '  sa fe ty  groups i n  

accident prevention, and i n  estabU shing safe-handling prac t ioes  (See 

Book I, Vol. 11 - "Safety Progm"). 

2-2. Hazards of Radioactivitx. 

The oontractors '  medical staffs mre w e l l  qual- 

a. General. - The chief problem confrontirg t h e  Medical Section 

was the proper emlua.tion o f  the rad ioac t iv i ty  of the bas ic  materials as  

i ndus t r i a l  hazards. The importance of proper evaluation of these hazards 

was given impetus by the memory of the  d i re  oonsequences of improper pre- 

cautions i n  t h e  radium d i a l  painting industry as evidenced by the cases of 

rsditrm poisoning whiah occurred aPt;er the  las t  war. 

tragedy m s  very Pivid i n  the minds of people, and the  thoughts of  poten- 

t ial  dangers of working i n  areas where radiatLon hazards existed were 

The memory of this 
\ 

i n t ens i f i ed  b'eoause the deleter ious effects of rad ia t ion  aould not be 

wen or f e l t  and the r e s u l t s  of over-e 

f o r  long periods after such exposure. 

osure might not beaoane apparent 3 
It w a s  neaessary, therefore,  t o  



obtain aocurate posi t ive information f o r  the use of contractors '  medioal 

staffs on the  tox ic  e f f e c t s  of radiat ion and radioactive mater ia ls ,  t o  

provide methods f o r  estimating hazards, and, whenever possible,  t o  recom- 

mend prophylactic measures aga ins t  over-exposure. 

b. lkdioact ivi ty .  - First, l e t  us oonsider the  radioactive 

elements whioh are encountere& in the apexations of  the  Manhattan D i s -  

. t f i o t .  These elements-emit alpha and beta  p a r t i c l e s  and gamma rays 

Neutrons should also be consldered but they are produced only under special  

conditions. 

I (1). Alpha E a r t i c l e s  are e l e c t r i c a l l y  oharged nuclei  

of helium atms. They are projeoted from cer ta in  radioactive substances 

with gmat  energy bu# travel only a r e l a t i v e l y  shor t  distanoe in air and 

are stopped by extrsrnely t h i n  layers  of solids.  When alpha p a r t i c l e s  

t 

s t r i k e  huqan sk in  they are stopped in the  outer  dead layer of oe l l s ,  and 

therefore are inoapable of causing damage. r 

(2). Beta p a r t i c l e s  are electrons which are projeoted - 
by certain radioactive substanoes with grea te r  ve loc i ty  than alpha par t -  

i c l e s ,  and these p a r t i c l e s  are more penetrating than alpha par t ic les .  

They are aapable of injur ing human skin because they penetrate t o  the  

v i ta l  gqwwing layers. 

and a cer ta in  amount o f  beta radiat ion may be received daily,  year after 

I 

However, the skin has mallred recuperative p m ;  

year, withaat damrge oauurring. Sinoe beta  p a r t i c l e s  a m  stopped in the  

skin, they a re  incapable of d i r e c t l y  pmducing systemic effeots so long 

as the p a r t i c l e s  ar ise  from an external source (outside t h e  body). 

(3). Gamaa rays may arise from radium and o the r  radio- - 
ac t ive  substanoes and are electro-magnetic waves which have grea t  pen- * 
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f 
e t r a t i n g  p m r .  Gamma rays can pass completely thmugh a human body. 

They oan be stopped by lead and other  elements of high atomic number. 

Since gamma rays and x-rays can pass completely t h m k h , t h e  body, over- 
4 

exposures affect primarily the  most sens i t ive  t i s sues .  Continued omr- 

exposure r e s u l t s  i n  damage to t h e  blood forming organs (pr inc ipa l ly  the 

bone marrow) and the reproductive o e l l s  ( t e s t e s  and ovaries). 

case of ganrma and x-rays, as w i t h  beta par t ic les ,  a ce r t a in  amount o f  expo- 

In the 

sure may be incurred day after day and year after p a r  without hannful 

effeot.  
. (4). Neutron8 are p a r t i c l e s  whioh have no e l e o t r i c  oharge. 

They arise from t he  nuclei  of atoms under proper oonditions. 

strument most commonly used heretofore t o  produce neutrons i s  t h e  cyclotron. 

The in- 

Neutrons like gama rays can penetrate the e n t i r e  body, and t he  e f f e c t s  

of over-exposure a r e  iden t i ca l  With those of gamma rays. However, the 

biological  e f f e o t s  resu l t ing  frm ionizat ion by fast lleutrogs are tap- 

proximately three tims as grea t  a s  those produoed by the same amount of 

gamma rays. 

C. Radioaotive 8ubstanoes. - Seoondly, work with radio- 

active substances presents  ce r t a in  problems i n  additson t o  t h e  external 

r ad ia t i an  which was discuased above. 

be inadvertent ly  introduced into the body by inhalat ion and ingestion 

and skin absorption and thus deposited i n  t he  body tissups. Onoe de- 

posited, alpha, beta, o r  gamma radiat ion may produce untoward e f f e c t s  

on t he  t i s sues .  

have a r e l a t i v e l y  low r ad ioao t i f l t y  may produce tox ic  e f feo te  on the body 

These radioactive substances may 

Also, concentrations o f  same of these substanoes whioh 

fram a chemical standpoint. The important toxic radioaotive elements are: -. 



(1). Radium. - The t ox ic  e f f eo t s  of absorbed radium were 

well lmarrm. 

i a l  i s  deposited, but  the bulk of that f rac t ion  enteks the bone. 

Only a f rao t ion  (perhaps 10 per  cent) of the absorbed mater-. 

men an 

exoessiva amount i s  deposited, the unfortunate individual,  after a number 

of pars, nrry cease t o  produce blood cells ( a lpas t i c  anemia) and succumb. 

In  some instanoes, necrosis ( ro t t i ng  of t h e  bone) also has occurred. 

a few cases bone canoema and a condition known as leukemia (an over= 

produotion of white blood ce>ls), also a fatal prdcess, ham oocurred. 

In 

Fortunately, suf f io ien t  data have been accumulated on radium t o  8s- 

tablj.sh the maxinpnn allowable dosage.which produoes no s igni f icant  bio- 

logioal  effect .  In addition, r e l a t i v e l y  easy, acourate methods are avai l -  

able f o r  determining fhe amount of radium i n  the body, providing a posi- 

tive control  for workmen exposed to t h e  substance. (One method measures the 

Fadon gas fonned from radium, which i s  excreted in t h e  breath; the other  

method depends upon t h e  radioaot ivi ty  i n  an individual ' s  body as a r e s u l t  

of the radium deposited.) 

The h o t  that thsse data mre avai lable  on radium was exceedingly 

ueeful t o  t he  Medi'cal Section, f o r  by canparing the relative energies of  

other substances with radium, it was possible to estimate 'haximum 

allowable storage" which could be permitted withmt danger t o  the in- 
I 

d i v i d ~ l .  

(2). &don. = This substance is a gas and is produced . 
when a radium atom breaks up with the  e jec t ion  of an alpha par t ic le .  

Radon, l i k e  i t s  parent element =diu: i s  radioactive a a d l s  oapable of em- 

itting alpha par t ic les .  

and gamma rays, 80 that a l l  three types of rad ia t ion  are pmsent,  ainoe 

- 

The daughter products of radon emit beta particles 
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there  are usual ly  daughter elements i n  equilibrium with =don. 

gas i s  inhaled i n  a suf f ic ien t  concentration and f o r  a s u f f i c i e n t l y  long 

period, the lungs may be damaged by the  alpha mdia%ion. 

If this 

(3). Polonium. - It i s  known that radium spontaneously 

d is in tegra tes  and new substances are formed whioh i n  turn decay until the 

final stable msidue of  lead i s  reached. Polonium is a decay produot of 

radium and is one of  the substances whioh amit alpha p a r t i c l e s  and yet 

have no nrdioactive decay prpducts. 

i s  injected i n t o  rats, it is deposited in the grea tes t  quant i ty  in the  

It &is been shown t h a t  when polonium 

kidngys and i n  smaller quant i t ies  in the spleen, i n  the testes (reproductive 

organs) and i n  the bones. 

sue due t o  tox ic  damage of these vital t issues.  

If enough polonium is injeofed, death w i l l  en- 

(4). Plutonium. - The "Pile Proce8s" transforms Uranium 238 

iato plutonium, which has an atomic m i g h t  of 239 and an  atomic number of 

94. This transformation i s  aocomplished by banbarding U-238 with neutrons 

i n  a manner described later i n  t h i s  miport (See Par. 3-12, b). The 

potent ia l  hagard involved i n  the  handling of plutonium is  pmbably qui te  

similar t o  radium. Thie substance, l i k e  radium, shows a predi lect ion f o r  

deposition i n  the bony t i s s u e s  w i t h  the at tendant  effects  outlined under 

radium. There are, however, some important differences. Plutonium i s  

approximately one-tenth as tox i0  as zadium when it i s  permanently stored 

i n  the bone. 

than that of  radium, and, therefore, a l a r g e r  proportion of absorbed 

0 

The rate of elimination of absorbed plutonium is less rapid 

plutonium tends t o  beoome pennanently stored than i n  the case of radium. 

(5). Mssion Products. - In t h e  industrial produotion of 

plutonium and i n  the atomic d is in tegmt ion  of plutonium o r  U236 many 
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radioaotive eubstanoes am pmduoed. These substanoes am known as - 

f i s s i o n  products and intensive researoh wo* on animals has revealed 

that these f i s s i o n  produots are po ten t i a l ly  tox ic  a g h t s  because of their 

Fadioactivity. 

(6). Uranium. - In addi t ion t o  i t s  radioaotive properties,  

uranium has been known f o r  many years t o  be a substanoe capable of pro- 

duoing damage t o  t h e  kidneys, and has been used frequently t o  produw a 

type of experimental nephr i t i s  i n  aninwls similar t o  t h a t  produced by 

merouxy. 
r 

Studies  on suoh u d u m  nephr i t i s  i n  dogs ham, proved invaluable 

in the oontrol and treatment of t h e  later s tages  of human nephr i t i s  i n  

whish large amounts of pro te in  are l o s t  i n  the urine. 

oompounds ham been produoed on a l imited soale as coloring matter f o r  th6 

wFILmlcs industry; and also have been enoountered as a by-produot in the 

ref ining of pitoh-blende ore  t o  ploduoe radium. 

who had medioal supervision over persons working with uraniun, indioated 

. 
Industr ia l ly ,  uranium 

Conferenaes with physicians 

that t o x i c  e f f e c t s  had not  been observed by them (See App. B2). 

the Mmhattan D i s t r i c t  operations imo lv lng  uranium were on a far l a r g e r  

However, 

soale than any previously car r ied  on, and water  soluble compounds (which 

might be absorbed mu& more readily) yere used. Consequently, it m s  con- 

sidered possible for wolfrmen t o  develop i r r i t a t i o n  of the kidneys i f  ex- 

oessive exposures t o  uranium were encountered,. and a l so ,  although consider- 

ably &re mmote, t o  s tore  suf f ia ien t  u ran im t o  have t o r i o  effects fnrm the 

radioaot ivi ty  of the mrterial. 

2-3. Chemioal Hazards. - There were a number of ohemioal substanoes 

used i n  the  indus t r i a l  operations of  the Manhattan g i s t r i c t  which were nut 

of a radioaative nature. Some of these eubstanoes were mll  hown indus t r ia l -  

ly; others  wre e n t i r e l y  new. Some of t he  w e l l  known ohemiaals, however, 

, 

. 



. wre used on a muoh l a rge r  soale than ever  befom. Same of the  more b- 

portant  substances w i l l  be oommented upon briefly. 

a, Gases. 

(1). Fluorine and Hydrogen Fluoride. Hydmgen f luor ide  

o r  hydrofluorio ao id  has been widely used iadus t r ia l ly .  FluoFIne, on 

the  other hand, m s  a laboratory ouriosity.  Both were used by the Man- 

hattan D i s t r i o t  on a large scale i n  t h e  preparation of rpeoial  oanpounds 

of uranium and in the p r e p a v t i o n  of a ee r i e s .o f  special lubricant  oom- 

pounds, larown as the fluorooarbons, whioh w i l l  be disoussed la ter  (See 

Par  2-3, b (1)). . The hazard from f luorine i s  pr imari ly  tha t  of a dhdo&Xl 

burn, M o h  o m  produce death w i t h  sufficiePlt exposure. 

hydrogen f luor ide  i s  the marked oorrosive e f f eo t  tb a d d  has on body 

tissues. 

The hasard fraan 

This i s  p a r t i m l a r l y  insidious because them I s  a l a t e n t  period 

before there is peroeption of pain. It is stated that 50 p a r t s  of hydro- 

gen f luoride per  mil l ion parts of a i r  will be extrembly dangerous i f  in- 

haled f o r  a n  extended period of time, 

(2). Phosgene. - This i s  a w e l l  known poieon gas whioh was 

. used during World War I, and i n  the Manhattan Dis tr io t  i n d u s t r i a l  opera,= 

+ions ooours a s  a side-product i n  the  preparation of spec ia l  uranium 

tetrachlor ide.  Phosgene produces a devastating effeot on lung tissue 
I 

if inhaled i n  tox ic  ooncerxtrations. It is estimated that i f  a person 

should be p lamd  i n  a n  atmosphere ivkich contains one p a r t  of phosgene in 

10,OOO parts of  a i r  f o r  tpVo minutes, death would ensue. 
..I 

(3). Carbon Monoxide. - This i n d u s t r i a l  hazard ooours t o  a - 
I - 

vsqr l imited extant in sane of the  processes. However, oontrol of o ther  

tox io  elements by ven t i l a t ion  aooamplishes oontrol of this gas a6 mll, 



Henoe as  a spec ia l  spec i f ic  hazard no contrbl  measures am di rec ted  toward 

it. 
c :  f 

be Liquid8. 

(1). F l u o m ~ r b o n s .  - These oompounds are oomposed of . 
f l u o r i m  and carbon and am primari ly  used as lubrioanta and ooolants by 

the Manhattan District, These compounds (C F F ) u e m  

found &J be moderately t o x i c  t o  animals upon inhalation, but some of the 

7 16, 'SF16, '21 44 . 

intermediate produots fo,nne&in the  production of  these compounds were 

found t o  be toxic to animal8 in concentrations varying frpm 70-500 parts 

per h l l i d n  parts of air. The animals exposed t o  t o x i c  concentrations of 

the8e intermediate products of &e fluorocarbons died appmently as a 

r e s u l t  o f  resp i ra tory  fai lure .  
I _ .  

I 

(2). Trichlorethylene, - T h i s  eubstancm i 8  pr imari ly  used 

ae a grease solvent i n  the Manhattan District. Trkchlorethylene is classi- 

fied as  a narcot ic  poison and chronic intoxicat ion supposedly produoes a 

damaging e f f s c t  upon the cen t r a l  nervous system, 

Solids. C* - 
(1). Metallic Beryllium. - This  substance has been used in 

industry and i s  oapable o f  producing nrtriced damage to lung t i e sue  i f  inhaled 

as  a duBt. 

lium poisoning was avai lable  so t h a t  no researoh work was o m i e d  out with 

this Substance, 

Enough information about t h e  causes and pmvention of beryl- 

(2). Metall ic Cadmium. - T h i s  substance is' used by the A b -  

hattan D i s t r l c t  because of i t s  eff ic ienoy as  a neutron absorber. 

f a t a l i t i e s  as a r e s u l t  of over-exposure t o  cadmium, i n  indus t r i a l  operatiohs 

o t h e r  than Manhattan District, ham been reported previously, 

A few 

Safety pro- 



cedures wem set by the Xanhattan D i s t r i c t  so that the hazar 

mium was on ly  of a very minor nature. 

frcm cadi 

(3). Metallic Niokel. - This tmbstano& i s  knuwn a s  a hazard 

i n  industry pr imari ly  because o f  i t s  po ten t i a l i t y  as a skin irritant. 

With t h i s  substance also, safe ty  procedures wre so se t , up  by the Man- 

hat tan  D i s t r i c t  that the  hazard f r o m  nickel was only of a very minor nature. 

2-4. Tolerance Levels f o r  Various Hazardous Materials. 
7- 

a. General. - The materials discussed above were used on a 

vast indus t r i a l  scale b y  tY$e Unha t t an  District and'many people we= en- 

gaged, i n  t h i s  work. 

the degree and nature of the tox io i ty  of these  substances so that a de= 

It was obviously imperative, therefore ,  t o  l ea rn  about 

finite'  indus t r ia l  hazard pol icy could be establ ished which would insure a 

maximum f a c t o r  of safety t o  t he  people vrolicing with these  substames. De- 

-. finite values f o r  the maxinxum allowable exposures or tolerance t o  these  

materials had to be establ ished t o  f a c i l i t a t e  e f f i c i e n t  over-all operation. 

(The terms "maximum allowable exposure o r  concentration" o r  "tolerance" 

w i l l .  be used interchangeably in t h i o  discussion and the term "tolerance" 

i n  t h i s  case w i l l  not  refer to .the def in i t ion  proposed i n  phannacologiwl 

t e x t s . )  

therefore  thomughly investigated,  their  cfinmioal pmper t i e s  =re studied 

and t h e  effects of these various tox ic  agents were evaluated i n  oarefully 

The Fadioactivity of these potemtially tox ic  substances was 

t 

controlled animal experiments. It was as a r e s u l t  of 'this or ien ta t ion  

pmgram t h a t  the degme of t o x i c i t y  of  these substanoes for the various 

animal speoies was ar r ived  at. Toxicity i n  man was estimated from such 

data and from previously establ ished t o ~ o o l o g i c a l  information, and arbi- 

t r a r y  tolerance values we= introduced whioh would o f f e r  a -wn a c t o r  

- 

. 



(Par. 2-41 

of uafety t o  the employees engaged i n  indus t r ia l  

operation and research work. 

The following is  a brief out l ine of the arbitrab toleranee w l u e s  

whioh -re established. 

radioactive materials f o r  d i c h  meagre background data were available,  

These w l u e s ,  e spec ia l ly  those per ta ining t o  the 

were subject to constant checks and revis ions as more information was 

gathered through research and experienoe. 

b. Toleraace Lewls f o r  Various Types - of Radiation. 

(1). Total  Body Irradiat ion.  - The probable safe l eve l  f o r  

exp08ux-e t o  rad ia t ion  fo r  a person employed over an indefinite peFiod WFLS 

set a t  0.1 roentgen u n i t s  of gamma or beta p a r t i c l e  radiat ion in any twenty- 

-- 
I - 

, 

four hour period. 

ards i n  1937 and was adopted by the  uanhattan MetF ic t  (See App. Bl). 

(The roentgen i s  used as a measure of  radiaf ian and i e  deflned as a 

This value v a s  establ ished by the U. S. Bureau of Stand- 

quantity of x-ray o r  gamma radiat ion such t h a t  the assooiatad corpuscular 

emission, f o r  one oubic centimeter (0.001293 grams) of air, produces i n  

t h a t  air ions carrying one e l e c t r o s t a t i c  unit of e l e a t r i c i t y  of either sign.) 

(2), Alpha  Radiation. - The tolerance value f o r  alpha part- 

i c l e  rad ia t ion  from an alpha emitt ing substance mpable o f  being deposit- 

ed i n  body t i e sue  m s  establ ished as 0.025 roentgens (physical equivalent) 

per 'twenty-four hour day. 

(3). Beta Radiation. - The safe l imi t  of  beta radiat ion - 
for  the body as a whole has been set at 0.1 roentgen pe r  h n t y - f o u r  hour 

day, and the figurn s e t  f o r  beta radiat ion on t he  hands only has been 

establ ished at  0.5 roentgen units per twenty-four hour day. 

(4). Neutron Radiation. 5 The biological  e f f e c t s  reeul t ing 
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from fast neutrons has  been shown by experiments t o  be from two o r  ten I 

times as grea t  as that o f  the  same amount of radiat ion produoed by x-ray. 

For ion iza t ion  in body t i s sue ,  a faofor of 3n4 i s  prabably ample as  meas- 

. ured i n  mentgen equivalent physical, and 0.925 roentgens (physioal 

equ iwlen t )  per twenty-four hours might be taken a s  a toleranoe dose. 

Or 

(5). X-rays o r  Ganaaa Wys. - The National Bumau of -- 
Standards, ac t ing  upon the  advice o f t h e  ddvieory Committee on X-ray and 

Radium Proteotion, has establ ished t h e  tolerance dose for  x o r  gamma rays 

of 0.1 roentgens p e r  twenty-four hours. 
c 

The oommittee reoonrwnded the  

' tolerance dose of 0.1 roentgen per day as provisional,  and it is advisable 

t o  apply generous sa fe ty  fhc tors  t o  prevent exposure even at this level. 
* 

For *hi6 reascm, it has been deemed advisable to bu i ld  in p m b o t i v e  

measures in fixed i n s t a l l a t i o n s  so as t o  have the i n t e n s i t y  such that the 

operating personnel working on 8 hour day get no more than 0.1 roentgen 

i n  any h n t y - f o u r  hour day, giving a safe ty  f a c t o r  'of 3 in this case. 

C. Tolerance Concentrations f o r  Radioactive Subetanoes in Air. - -- 
(1). Radon. = The toleranoe level of  radon i n  air has - 

been establ ished as cur i e s  per l i ter  o f  air. (cur ie  i s  a un i t  of 

radium emanation Smm, o r  t h e  amount of radon equimlent  to ,  one gram of 

radium.) 

Pa in te rs  es tabl ished i n  1939. 

This value was based on the New Yo& Sta te  Code f o r  Radium D i a l  

This l imi t  represents one-tenth of t h e  ex- 

posure that was thought t o  have pmduced harmf'ul e f f eo t s  an people mxking 

in'the mines of Cseohoslowkia (See App. Bl). 

(2). Polonium. - The maximtrm s l l m b l e  oonoentration of 

t h i s  laaterial has not been definitely establ ished but  a provisional level 

of 5 x micrograms per oubic meter in air l a 8  been set. This figure 

was arr ived a t  a f h r  extensive ani91 experimentation. 

0 
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(3). Plutonium. - A tolerance limit of 3.5~10 curies  of 

Plutonium per  l i t e r  of air was used f o r  the Manhatfan District. 

was based on extensive computation and oomparison wiCh radium and other 

substances vhich emit alpha par t ic les .  

t r a t i o n  has not been c lear ly  established 

This f igum 

The maximum allowable air ooncerb 

(4). Fission Products. - I t  i s  very di f f iou l t  to es tab l i sh  

tolerance values f o r  these substances, but an arbitrary value f o r  the 

mixed f i s s ion  products has been set a t  one t o  fen microcuries per cubic 

meter of air. (One microcurie is equal t o  one mill ionth of a curie.) 

(5). Uranium. - The tolerance value f o r  umnium which was . 
accepted f o r  the Manhattan D i s t r i c t  indus t r ia l  operaCions has been s e t  a t  

150 micrograms per  cubic meter of air. 

a r b i t r a r i l y  established f o r  lead by the United Sta tes  Public Hemlth Service. 

No conclusive data m s  avai lable  on the  tox io i ty  of uranium p r i o r  t o  the 

start of the  Whattan Dis t r i c t ,  and the abovs mentioned tolenrnoe l eve l  

was, on t he  bes t  authority,  applied t o  uranium pendirg the  procukment of 

further data through researoh and experienoe. 

This ' i s  also the tolerance VJrlae 

e d. Toloranoe Levels of Radioactive Material i n  Bodx Tissues. - 
It is obvious t h a t  people mrking with t h e m  radiaaotive 

-- - 
substances m u l d  inadvertently ingest  and inhale these substanoes t o  some 

degree. 

measure, t o  monitor the  personnel t o  make cer ta in  that t h e y  had not accupplr 

l a t ed  more than t h e  m a x i ~ ~ u m  a l l m b l e  concentration of these substances in 

It uas necessary, therefore, as an addi t ional  pmoautiazmry 

' I  

- t h e i r  body t issues .  Tolerance l e m l s  for  absorbed quant i t ies  of these radio- 

act ive mater ia ls  mre therefore derived fmm animal experimentation and ex- 

t rapolat ion fran these values t o  man and also from previously -ported , 



, 

experimelrtral work found in the l i t e r a tu re ,  

ed f o r  these substances are: 

The tolerance l eve l s  establish- 

(1). Radium. - A tolerance l i m i t  of 41 microgram of 

radium stored in the body as established by t h e  U. S, Public Health 

Service in 1941 was adopted by the Manhattan Di s t r io t  (See App. B 1). 

(2). Polonium, - A tolerenoe l i m i t  of ,15 micrograme 

of polonium stored i n  the  body rras established as a resu l t  o f  animal ex- 

perheghat ion  and a canparisan of the  radioactive omrgy of this oompound 
c 

(3 ) ,  Plutonium, - The tolerance value for  plutonium (1.0 

micrograms stored) m s  derived i n  a manner similar  t o  t h a t  of polonium. 

It i s  established t h a t  plutonium is about 1/10 as t o x i c  as radium nhsh de- 

. 

posited i n  the body. 

(4). Fission Products. - Tolerance leve ls  for f i s s ion  

products deposited i n  t i s s u e  have not been established experimentally, 

but it i s  possible t o  calculate t he  maximum allowable concentration by 

converting available data on x-rays, gamma rays, 

radium into comparable energy limits taking in to  consideration the di6- 

alpha radiation from 

t r i bu t ion  of the  individual f i s s ion  products after absorption, 

e. Tolerance Lnvels of Radioactive SubstanOes in Urine, - -- -- 
Sinoe it is obviously impossible t o  arrrlyee human tissues fo r  the amount 

of redioaotipe substances preseqt, i nd i r ec t  methods had to be anployed to 

edimate ths probable mounts of these substame8 d i c h  wem present in 

body t i s sue ,  It is known t h a t  radioactive materials are excreted in the 

urine. 

i n  the  case of polonium. 

A t o l e h c e  w l u e  f o r  urinary excretion has been established only 

The urinary excretion tolerance wlw f o r  the 

- other radioactive materials a r e  s t i l l  under investigation, and no definite 
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f igures  have been established. The tolerance value f o r  ur inary excretion 

of polonium has been set a t  5,000 d is in tegra t ions  per minute in the t o t a l  

urine excreted pe r  day. (The use of d i s in t eg ra t ion i  per unit of time i s  a 

method for d e t e d n i n g  wry W L a l i  amounts of radioactive substances. Each . 

dis in tegra t ion  i s  due t o  the  radioactive disruption of an atom and the 

number of d is in tegra t ions  pe r  unit of time I s  a r e l a t i v e  measure of the 

amount of t o t a l  radioactimt material present.)' 

f. Tolerance Levels i n  A i r  f o r  Chemieal Hazards. - There are ---- 
a number of substances which are important as i ndus t r i a l  hazards in the 

opemtion of the &mhattan Di s t r i c t ,  ht t h e i r  po ten t ia l  danger i s  in t h e  

form of chemical tox ic i ty .  The tolerance values f o r  these substances w i l l  

be mentioned br ief ly .  

(1). Gases: Maximum Allowable Concentration 
'Ta).%ine 1 p a r t  per  mi l l ion  parts of air, 

a s  establ ished by appl icat ion of 
data gained on exposure of animals 
t o  oontrolled atmospheres o f t h i s  
gas, 

3 parts per  mil l ion p a r t s  of air, 
the  l eve l  set by the Amerioan 
Standards Assooiation and adopted 
by the  Manhattan Dis t r ic t .  

1 part p e r  mil l ion p a r t s  of air, 
the  l e v e l  set by the  Chemical 
Warfare Semice as a safe concen- 
t r a t i o n  f o r  troops. 

(b) Hydrogen Fluoride 

(0) . Phosgene 

(2). L i  ids: 
'*uorocarbons: The tolerance l eve l s  f o r  these sub- 

experiments. The term fomshot  i s  used t o  desighate the f rac t ion  of a 

substanoe on whioh f rac t iona l  d i s t i l l a t i o n  passes through the c o l m  first 

(low boil ing point)  pzior  t o  the  co l lec t ion  of t he  desired material. 

refers t o  the mater ia l  af ter  chemical preparation but before d i s t i l l a t i o n  

Crude 



has taken place. Some of t h e  aki lable  tolerance values ' establ ished are 

l isted below: . ,  

c8F16-1 

c8FI6-2 Foreshot 

250 parts per  mill ion p a r t s  of air 

70 p a r t s  per million parte of air 

n I1 n n n  8 F16'? 300 

C8Flg- Crude 11 W 50 n 11 n 

n ' n n n  C+?16 Foreshot 100 n 
c 

(b). Trichlorethylene. - The mrudmum allowable oonoentratian 

f o r  this substanoe k s  been establ ished by the State of Massaohusetts as 

200 parts per  mi l l ion  p a r t s  of  air, and t h i s  pigum has been adopted by 

(0). Chloroform and Carbon Tetrachloride. - The maximum -- 
have 

allowable oancentrations of these substances -,been set a t  SO0 pads 

per mil l ion + r t s  of air. 

DiBtriot. 

This f igu re  has been adopted by the  Manhattan 

(3) .  - ? & h l S .  

(a). Beryllium. - No toleranoe value has been ee t  for  th i s  

s u b s h o e ,  but  the ex i s t ing  information on t h e  causes and prevention of 

poisoning i n  the  manufacture o f  beryllium is  quite adequate from a prso- 

tical standpoint. 

t i o n  expomire to h e s  during prooessing. 

appearance of nn init ial  shortness of breath, mow1 o f  the individual f o r  

a p r i o d  of  several  months w i l l  e f f e c t  complete cure. 

* 

a 

Beryllium i s  controlled by the prevention of inhala- 

Should exposure ocour with the 

(b). Cadmium. The tolerance leve l  f o r t h i s  mater ia l  

has been s e t  as  1 mgm. of  cadmium p e r l t e n  aubic meters of  air. T h i s  i s  the 
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concentrstion on cadmium as ee t  by  the b r i o a n  Standards Association and 

adopted by the  Dis t r ic t .  

2-5. Methods and Instnnnents for EstFwtting &azard8. = 

a., General. - it was obviously imperative to have methods 

- - 
and proper instruments t o  evaluate the degree of hazard involved i n  work- 

ing with these po ten t i a l ly  tox ic  materials.  As-a result of intensive 

research, such methods and instruments we- developed and oonstructed. 

b. Radioactivity. - First, the  methods and instnmrents 
c 

delrsloped f o r  the evaluation of rad ioaot iv i ty  such as  alpha, beta, gamma, 

or x-ray, and neutron radiation w i l l  be considered. Three general types 

of  instruments are used i n  survey and monitoring m* with radioactive 

emanations. These are: 

. 
I 

(1). Counter Inafnrments. Them instnuasnts  oount indi- 

oidual p a r t i c l e s  emitted by a radioactive element (See App. C 1). 

(2). Elec t ros t a t i c  Indicators. - This type of instnnnept 

does not respond t o  the  individual  radioactive pa r t io l e s  but  averages or 

in tegra tes  t h e  ef'feats of the t o t a l  number of p a r t i c l e s  by the  charge pro- 

duoed by ionizing a fixed volume of air  (See App. C 2). 

(3). V E C U U ~  Tube Electrometer. - This type of i n s t r u m n t  -- 
is similar t o  th4 Elec t ros t a t i c  Indioators but  t h e  ourrent produced by 

ionicat ibn in a f ixed volume of air is amplified and indicated on a meter. 

(See App. C 3) .  

0. Monitorin& Methods. - fire speoial monitoring methods which 

measure the degree of radiat ion reoeimd by 6ach individual ahould be 

mentioned. The first  three methods are mechanical devices whioh meamre 

the  t o t a l  hegree of radiation t o  which a person is exposed. These are: 
e 

(1). Film Badges. - For detelmining the amount of radia= - 



t i o n  reoeived by a person i n  a given period of t i m e ,  a speoisl  badge 

oontaining x-ray f i lm is  worn. 

ment of oa l ibra t ion  ourves the  t o t a l  radiat ion r e o e i b d  over a given period 

These films am developed, and by measure- 

i s  determined (See App. C 4). r .  

(2). Penci l  Chambers. - These instnments are mall 

pooket meters i n  the fom of a pencil o r  pbn and a r e  worn in a pooket and 

measure the  degree of radiat ion reoeived by a person over a given period . ir 

of time (See App. C 5). Pri,or t o  urn, the quartz  f ib re  enolosed i n  t h e  

oheunber i s  given a calibxated e l e o t r i c a l  oharge which it re t a ins  in- 

def ini te ly .  

induoted causes a discharge o f  this charge on the Plbm d i m o t l y  propo- 

t i o n a l  t o  the amount of rad ia t ion  moeived, and oan be measured i n  a trrrriety 

o f  technical  manners. 

Howe.ver, on exposure t o  gamaa arrl %=rays the ionizat ion 80 

(3). Finger RhgS. - To deternine the amount of radia- 

tion reoeived by fhe haads of the employees i n  speoif io  operations involv- 

ing possible exposure t o  be ta  rays, f inge r  rings with x-ray film insert8 

are used. 

reoeived in a given period of time (See App. C 6). 

These films are developed and oal ibrated t o  indioate radiat ion 

The other h methods u t i l ' i ce  early ohanges in  tb human 

body when there  has been exposure t o  radioaotive mterials. These are: 

Fingerprints. - Through researoh ac t iv i ty ,  it was (4). 

determined that one of the e a r l i e s t  indicat ions of damage t o  the  hands of 

persons handling radioact ive materials was a aotioeable ohange i n  the 
- 

finger-print  ridges. In  order t o  take advantage of this early sign of  radia- 

t i o n  damage, a program o f  securing periodio wax impressions of exposed ' 

employees' f ingers  was establ ished (See App. .C 7). 
- 

. 



I I (5). Blood Counts. - It M s  been d e f i n i t e l y  es tabl ished -- 
that b l o o d - f o d n g  organs (bone marrow) am sensitive t o  radiation, and 

t h e i r  function i s  e a s i l y  deranged by over-exposure fo radioactive mater- 

ial. 

oounted.and examined. 

on a l l  employees engaged i n  work with radioaotive nrrfericrls. 

cedum served as a valuable ea r ly  means of wmrning when any person might 

This is xwfleoted when t h e  blood c e l l s  i n  the per ipheral  blood am 

Frequent periodic blood counts were therefore  taken 
I 

This pro- 
, 

be ge t t ing  mom than the rnaxdmzm allowable exposure to radioactive 

materials. 

. do 'Rndioactive Dust Monitoring. - It was essential, a lso,  t o  - 
es t ab l i sh  monitoring methods f o r  radioactive dust  measurements on uraniuni, . 

plutonium, and polonium. 

d e t e d n e d  by a Mine Safety Appliance Company Standard E lec t ros t a t i c  

*ipitator o r  a device of similar design. A volune of air i s  drawn 

thmugh t h e  p m c i p i t a t o r  and the dust i s  e l e a t r i o a l l y  preoipi ta ted on a 

metal f o i l .  

rchen eleotramefer o r  other radiat ion measuring deViee (Am. C 8). 

The mount of radiarot ive dust  in the air i s  

The a c t i v i t y  of t h e  p m c i p i t a t e  is then determined by a Der- 

Urim and Breath Samples. - A s  m s  pointed out pmviously, e. --- 
t h e  people engaged in work w i t h  the radioaotive materials w i l l  ixladmrtent- 

l y  i n g e , t  and inhale these substances i n  spite of  a l l  oallsftal precautions. 

It was tberefore  essential t o  keep careful s u m i l l a n c e  a t  periodic inte- 

. mls of  t h e  people engaged in this work. T h i s  n a s  aocomplished i n  the 

following manner: 
Q 

(1). Urine. - It i s  m11 known tht the radioactive mafer- - 
ia ls  such a s  uranium, plutonium, and polonium, am excreted i n  the urine, 

and by measuring the  rad ioac t iv i ty  of the urine and by speoial caloula- 
b 

/ 
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t ions ,  a rough approximation of the  amount of xadiosotive material ab= 

sorbed and stored in the  body t i ssues  a n  be derived. 

, 

It t&ld a l so  

be pointed out  tha t  early ohemioal t o a o i t y  of ursnipm m be detected 

by periodio examinations of the urine. As was & o m  prevlously, uranium 

and i t s  oompounds are a potent ia l  nephrotoxio (kidney damnging) agent, 

and t h e  damage done t o  the kidneys w i l l  be re f lec ted  in'the urine exoreted. 

Likewise f luor ine  is exoreted i n  excessive amounts after exposure t o  t h e  gas o r  9 %  

t o  f luor ine  oonrpounds. 

exposed t o  uranium rurl i t s  oooppounds as w e l l  as f luorine and i t s  ocrmpounds 

The periodio ur ine examinations of a l l  persons 
r 

WBS therefore  inoorporated as p a r t  of the Manhattan D i s t r i c t  safety pro- 

g-• 

. 

(2). Breath Samples. - The exhaled air of workmen en- 

gaged in work with radium w i l l  contain a port ion of t h i s  radioact ive 

material as t h e  gas, radon. 

evaouated ooxtairnrs. 

Samples of t h i s  exhaled a i r  are colleoted in 

By measuring the rad ioac t iv i ty  of these air  samples 

the approdnnte  amount of radium deposited in the body may be calculated. 

2-6. Instruments and Methods f o r  Chemical Hazard Monitorine. - 
Lastly, the mbthods and instnrmsnts used for estimating the hazards due t o  

substances which. are dangerous because of t h e i r  po ten t ia l  chemioal 

t ox ic i ty  shauld be mentioned. 

a, Fluorine Detection. - To asoer ta in  ths presenoe of fluo- - 
r ine and hydrogen f luoride i n  air which is breathed, a "Fluoride Deteotor" 

is Used (App. C 9). This instrumaut cons is t s  of a vacuum p&q equipped 

with dye-impregmated f i l t e r  paper. As a i r  i s  pulled through the f i l ter ,  a 

quant i ta t ive indication of f luorine content is given by ohange in oolor 

of the filter paper. 

bo ,Phosgene Detection. - The human sense of  anell is t h e  b e e  



, 

method f o r  phosgene detection but the N-9, the Staxdard Chemical Warfare 

K i t  f o r  Detection of Toxic Cases, i s  employed in a l l  operations where 

there  is a p o s s i b i l i t y  o f  hazardous phosgene canoenthations (App. C 10). 

me pr inc ip le  of the’ k i t  i s  .similar t o  that method f o r  f luor ine  deteotion 

described above. - In place of  f i l t e r  paper used above, a co l lo ida l  ge l  

is employed which changes ooior i f  phosgene i s  pmsent  in the a h .  

ce Solvent Deteotion. - The Halide Lamp is used f o r t h e  

deteotion of hazardous concentrations of such agents  as f r iohlorethylene 

and such mater ia l s  as fluorine,  oh lor im,  and bromine (App. C 11). 

- 2-7. Conolusion. - It was through a thorough and oomplete unde- 

standi% of the  hazards of operations with the mater ia l s  dirurussed, the 

possession of pmper  instruments, and estimation of the degree of hazard 

that the Manhattan D i s t r i c t  m s  able  t o  prpVide a maximum f a c t o r  of 

I 

safe ty  t o  i t s  employees. 
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University of Rcichester cr!G supervised 123 tkle IlivFsicn of i r idus t r ia l  

iieciicine (see Fsr. 5-e ti) . 
.. 

Iriclucie~G i n  i t s  s c t i v i t i e s  m r e  dust 

cobnts f o r  rzdioactive r x t e r i d ,  a i r  anll;.ses f o r  recicjn, f i l n  mnl -  

3-l+. ' Releticnshi-; t o  Cther Health-l'%:;sics %oc: s. - The 2ivi-  
c 

sion of Indus t r i a l  Ledic*irle W E S  resI:c,risibie i o r  r:;eciical su i  ervisizri  

cf a l l  U i s t r l c t  ClntrictGrs oper; t iq  cn ccst-;lus-fixsi-fee C G ~ . -  

t rLcts .  Hcxevzr, c.11 c,f' t he  ccr:cer:is l i s t e d  i-zlc:. :;ere c d e r  the 
c 

t h i s  grou? vere ap;royrSc;te. The coi.cerns i i s te ,8  xc,: 



vised the  contracts o f  t h e  I.kidison SLuere .uii i<eT;!.Yor!c ixeos, iro1,i 

ana roentgenolotist  for t h e  e l e c t r o n s p - i i c  process (1 August 1% 

t o  1 April 1945), L ~ G  h t e r  v;:s o!?eratioi;s fiiecllcnl corisultznt t c )  t he  

po lon iu i  production , lmt; b; CaptaiL E. :,.. SruiidtLe, l i a i s o n  of- 

f i c c r  for  the ELS CI:C thcr:..;l < i f f u s i o n  1 rocesscs; and b j  Captain 

res Iec t ivek ,  a t  t h e  electroJ;,, ,nc t ic  p o c e s s  !ilant, f ollov;iA.L reas- 

signrlient of Czptziin ,:elf (..pi). C 12). Uur i r i i  tile f irst  si;{ r,cnths 

Crossroe&. Ey June 30, i%6, C24-t.  E. S. . iolf Y;LS i n  chkrge cf  



K;SS ic:,;erative, t o  coor@.r;ztc a d  anticipt:te t he  needs of the experi- 

mental 1aborEtories; t o  e x t a d  vhrious t y p s  bf rrocessirlg r e s e u c h ;  

anci .to ccnstruct’  iriiproveu , . r o c e s s i q  a;ii ! .ilot i . ; l m t s  of various tyijes 

f c r  spec i f ic  pheses of t h e  wrk, in eddition @ suiipl2irig standard 

; ia ter ia ls  f c r  use of t h e  C i s t r i c t .  
! 

The I.:aGiscn Squere Area ves estab- 

l i shed  t o  serve such a i urlwse. I ts  operstions w e  describe2 i a  

of exsosure t c  urcaiu., and i t s  vcrious CO;.$ICIII.&, f roL crude ore t o  

t h e  f i r i s h e 5  roduct, I Jus  t h e  nev; s:;ecid m t e r i a l s  such as flaor.l-1:e 

and t h e  fluoroczrtoL.s zklch were t c  be used in vmious s t e p  of the 

supervision u;is exterxieci. 

t h e  ncrnal i n d u s t r i d  liy,lene :,rogrLr,.s 01 such i i i s t d i a t i o n s  but 

served i n  

The I.euict.l Section ciia not i n t e r f e r e  with 

auvisorjr cep;ciia, cri i j .  fiecauae of the need f o r  securi ty  

r 



i i i  e f i i c i e n t  p ,o t ec t i c r ,  cf t he  i,cr;:ers with t h e  l ccLs t  i m s i k l e  in t e r -  

ference y,5th t h e  ylmt prouucfA.cn. 

cen t r a t ion  of t h i s  c r ide  w r i e s  fro;.. l i f t ?  t o  e idh t j  per Cent i n  t h e  

http://prouucfA.cn


Jersey. 

Fenr1s;:lvulia. 

. a  

(2) V i t r o  i i n c f t c t n r i n s  Cc., Canunsburg, 

snd i t s  da.q,hter rcdu!.. zrc. o f  tlio gcnerci t jpes ;  those csuseci by 

rLdiation of v x i o u s  t,vi."es f r m  these nietds ,  t n d  those r e k t e d  t o  
e 

d i r e c t  tox ic  o r  iximru-us zctiori of 2. cllericL1 IX ture c n  cerLziii org.ns 

o r  t i s sues  of i'rie b ~ d j . .  

reference should be n;de t o  Section 2 lieCl.int w i t h  ph;s ioio~. ical  e r fec ts .  

c 

For  a ;:.ore uek i l e t2  surve; o f  ikiese ixizcris . 
(2) Frepkraticn c f .  Ijlacj; CiLde.' (UJCE)  

(2) rrocess. - 1.fter sc lu t ion  of c re  i n  su l fu r i c  

. Lcic nu different i :  1 prsci. i t j t i c n  of ihe  radiuz,  lea;, vaizdiw, End 

other in:ydrities, 

reconverted t G  t h e  a r x o n i u ~ ~ ~  ;jdt i n  cri x I d  sc lu t ion  a d  f in s l l ;  cal- 

t h e  trrarliux: i s  preci,itstcci es  t h e  sudirm stllt, 

ciried (or  burned) t o  pire Glbck cxlde VjCg i n  a hot furn2ce %.hich 

dr ives  off tk,e previousls- cc-tined CU.LW;~.~:. This ~ I * O C C S S  i s  cssenti- 

http://lieCl.int


. .. 

s i d l a r  recover;. Frcicess a i  s lcqxs -- a d  10;; ;,r'C:u r ~ ~ t e r i 2 . l ~  in t h e i r  

"recovery" p l m t  . E1t.d;  CxiJe refi:,inL co::trictors xi:tFoiiet i n  

Uoc:/. V i 1  are Vitro i.:aufzcturir,;,  C G . ,  a d  Liixie A i r  FroCucts Co. 
l 

a 

d i f f e r e n t i d  e ther  u i d  wtter vi;lshes t o  ro:..cve tile L.-:urities. The 

riitrous oxide of t h e  formed t1raniu-n r l i t ra te  i s  driver?. c f f  b;. ;ieatirig 

a d  t h 6  r e su i t sn t  c r a y e  oxide ( U i j )  ccnverted i n t o  brcrin oxide ( U i z )  

by heating in i? hplrol ec furnacc. 

P I ,  * 
(b) i o n l r x t c r s .  - 1;~s  p'ocess KES Carrie< 

out a t  the  du F m t  de i;er.,our-s Ce:+n; i n  the above mentioiled plant ,  

( c )  IhzSrrJs. - I!szrrds ir, t h i s  process mise 





I 

of beta raciiiiticn. Suitr;ble ,r.rotective r.ieasures are .required, scch 



(Ll j  C i n i r :  cLo1.s. - I ,  l h i i  :.i’ocess w s  ca r r i ed  

a1.t at t lie :.:allinclcrodt C11erdc;l Co::.paiJ, the Zlectro i.eti;.liurgical 

Co;.:pa,nS; at Xilisgcra Falis, alii. & t h e  Iovia S t z t e  Collep.e, Ueprt!mnt 

of CherLstry, st hies .  

Beverly, LassachuseLts, .Eru& k b o r a t o r i e s ,  Cleveland, and :ies.tizg- 

,. 
F:els;teJ Froceciures were done bj- Ik ta l  Hjclrides, 

house l;anufscturing Ca:pan~-, E k m J i d d ,  i.iea Jersey. 

(c )  Hazards. - Hczarcis a r e  the h n i i i d  one of 

exposure t o  black &.de fcr:-zd b;, oxitiative resc t ions  on %he surface 

of the rictal, ad radiaticxi fror. t h e  surface of t h e  ,..ettil, 

(’ij i:ediccl Coiitrbl of : -~~GzcI ’~s  of Uranium Frocessi!i,c. . 

Lethods of ,i;edical corltrcl ~f t h e  h:.-a..rds involved i r i  urzrliur,l ljro- 

cessiing were i n s t i t u t e d  i n  the  f O l l O y ; i i G  f&skior;. Ferlodic I:is?ec- 

tlooci &rolog;i recorded. ZxaLnetions cf the uriiie iit niont3;. Inter-  . 
v ~ l s  ard of t h e  blood E t  t r i- ixmthij  ir , tervals were ilcde. An; abnor- 

m l i t i e s  \fiere a cause f o r  cc;qiLte reuiej: of the case arid correct ion 

Froiect ive devices sucli as s p c i z i  ciotbiriG, Gust n e s k s ,  gloves and 







, (Par. 3-7b( 8)) 

minat ions .  

c ,  Fluorice znd Fluorccz.rbci:s. 

(1) General: - Frior t o  the  e;L.stencs of t h e  Di s t r i c t ,  

e l e m n t s l  f l uo r ine  lies a kbor:tcr;i cur iosi ty .  Ho-;:evf;r, quantity 

production c f  t h i s  element vias re5:uirecl f o r  use i n  treLti.iie ce t a l  

surfzces t o  cske then less r e z c t l v i  x i th  urzniuii hcxaf'luoride; m d  

f o r  t h e  procluctiuii o f  uramiwn hexafluoride an6 vzricus i'luorocsrboas 

. 

( tke  fluorocarbcns viere selected f o r  t h e i r  properties as coolt.i:ts, 

l u b r i c a t s  and plastics &liich nculd not reac t  with urariiun: hex=- 

fluorides).  

(2) Fluorine. 
, 

. I  

(a) F ~ O C ~ S S ,  - T h i s  elezent YGS roduceci bj- 

e l e c t r o l y s i s  of znhy?kccs h2rcirofluoric ac id  i:: t h e  presence of 



tr ici-ioride,  which x t s  passec i n  m Lt;tnusi:here of !ydrof,eK rrcrc'ss 

a hot  tant idun -sirs, idti: t h e  cc l iec t icn  of :eLdlic Lorcn on the xire .  
e 

(2) C c n t r x t c r s .  - The iollcriiriF: coiitr.:ctors lipere 

coricernei: v ; i t f ?  tlie vsriocs i teps i n  the Loron .,~&ucucticri I'rccess: 

I 









. 



I. 

L 



' i 
(Par. 3-loa) 

/- 

(2) Eazox's of Ges 5ii:usioii i rccess .  - r 7  l h e  hczcrcs 









are s l s o  found. 

b. 











Re* (Par. 3-1Qc) 





A R C H I V E S ,  
‘ Y  (Par. 3-10d) 

wit was a<cici i n  .-qril of 1745. 



CC' 
(H. K. Ferguson Company of Cleveland) began i t s  medical program 

i n  October of 1944 w i t h  pre-employment and termination examinations, 

which were oarried out  a t  the  Carbide dispensary. 

was done i n  the beginning i n  a temporary s t ruc ture  on the plant s i t e ,  

w r s t - a i d  work 

On 1 February 1945 a semi-permanent building (See App. C14) was opened. 

The new first-aid uniecontained two treatment cubicles,  an eye t r e a t -  

ment room, an off ice  and spaoe f o r  the Safety Department. For opera- 
*+ 

t i o n a l  reasons, the  Fercleve Corporation's u n i t  was olosed and held 
r 

i n  standby condition i n  August 1946. 

e. The Cost. 

(1) Carbide & Carbon Chemicals Corporation. - The 

o o s t  o f  constructing the  dispensary exclusive of  equipment was 

$181,823.75. 

opening t o  30 June 1946 was $479,021.83 of whioh the following amounts 

The approximate cos t  of operating the f a o i l i t y  from i ts  

were chargeable t o  other contractors.  

a )  Fercleve Corp. $53,299 . 77 

(b) Hellex 1,645.22 * 

L 
- 
(2) Hooker 16  068 

.ret 
( d )  U.S.E.D. 108.55 

e) F.B.dcD, (Oper.) 5,183 .28 

Fercleve Corporation. - The first-aid 

- * . s- 
(- 

(2) 

s t a t ion  b u i l t  fo r  Fercleve cos t  $16,411.53, Total  cost  of medical 

service including the f a c i l i t y  amounted t o  $62,095.72. 

(3) Ford, Bacon and Davis Company. - The cos t  

of  equipping the Ford, Bacon 6.. Davis f irst-aid u n i t  was $3,878.50. 

The addi t ional  cos t  o f  operating the medioal service pr ior  t o  trans- 

:- 3 030 



dcscri1;ticn cf t h i s  process is [ivcn in God; V cf t h i s  iifstOry .) 



tor;- tes ts  f o r  i he  i e l e c t i c n  bf , -ossi lJe  iiiicr,, fro.  .-xLel.ii;ls 



v (Par. 3-11b) 



(a) h s t .  - Cn 10 Apri l  i945, fcjllo-.:ing scveral - 

dust h a c l r d  was iiot s o  h i g j i ,  the  rxa.surenents irere ..s& st least 

were ,nG e f f i c i e n t  a 2  scf f i c i e n t l ,  accuzLtG ;.:ethc;tis 1-f mLsuriIig 

t h i s  g ~ s  a t  101;: concentratiocs. The huic&n sensc cf six11 i s  pro- 
c 

' :. 



' r  (Par. 3-11) 

/-= 
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(Par. 3-110) 





1 



s u e d  the dut ies  o f  aptain Edward Frank’s re- 

lease from ac t ive  duty i n  May 1946, the x-rays were once again sen t  

t o  the Oak Ridge Hospital for interpretat ion.  

e. The Cost. - An estimate of the cost  of the medical 

service, from i t s  inception t o  1 July 1946, is given i n  the following 

figures.  These f igures  do not  include the  first small di6pensary used 

nor do they include the r e n t a l  cos t  of the  space used i n  Knoxville as 

a pre-employment examinini center, since these costs  are included with 

the personnel and safe ty  budget and a r e  not  available as separateitems. 
c 

C o s t  of  Construction of Dispensary $268,632 

Equipment 45 , 073 
Operating Costs 

.a 

(a) Supplies, Maintenance and Msoellaneous 

8246,950 

(b)  Sa lar ies  433,345 
Total Cost 

680,2 95 
$994,000 

3-12. The Pi le  Process. 

a. General. - The p i l e  prooess was developed f o r  plutonium 

production from u r a n i b  (See Book IV of  t h i s  his tory) .  The funda- 

mental physical and.chemica1 research on th i s  process was done a t  

the Metallurgical Laboratory of the University o f  Chicago, and small 

experimental p i l e s  were b u i l t  and operated by the  University a t  the 

Xetallurgical Laboratory and a t  Argonne. 

designed and constructed. 

Two i n s t a l l a t i o n s  were 
-4 

One of these was a p i l o t  plant, cal led 

Clinton Laboratories, a t  Oak Ridge, Tennessee, b u i l t  for the study 

o f  production methods, and the other was the final production plant 

a t  Hanford, Yiashington. The general prinoiples, on which these 



FiLnts aere bt.seii, v;cre d e v c l c p i  a t  the  L'niversit; of C ~ ~ C C : ; C .  

University of Chichtc f o r  qy-iwvCl o r  i w i s i o n ,  aici ti;ec constructed 







clieiiiciii p roper t ies  ci' the rtdio;-.ctive fissicjn iJrGuUc ts frcrr, the  

p i l e  reaction. As i n  piutoiiui.. production, "hot" uruiulfi s h g s  

xere passed tiiroE:gli tlie ,v;&i&r c i , n i~ ,  ua tk-eil i n  si~elciccl  COIL- 

t z i n e r s  t o  s p e c i d  tlr!otll 1i;boratories ii: which sepi.stLiu1-i ala re- 

sea& cx fissior! procucx  ;;ere ccriaucteti. T ~ K S  work WBS cunfiried 

t o  hbor;tcr; scale .  

c. Eazeras. 

(1) General. - The p- inc ipbl  l iazad cf the  p i l e  

process r e s u i t s  frm tiie en0ri.m s atnowit 01 r a i i c s c t i t i t j ;  ;jroauced 

i i i  t h e  oper;tic:i. adciitioi;, .Line 1J .lut b ~ 2 u - i i  

are rsdioactive i;.&eriiLs c q -  able of cz.usiiq; serious duL6e i f  iA- 

sorced i n  suf f ic ien t  qucint.:.ties (See pa-.  2-5 c ( 4 )  and 2-2 c ( 5 ) j .  

* e  f i ss ior ,  ;J'rocucts 

Consequectly, t h e  rmt i-.,ortat f a c t o r  i r i  safe ciaeration of the 

p l a i t  wi~s en@jtieeri:ig G e s i s i ,  ,wi-ici~ pro ixcteL ai;r;inst raaiation and 



i n  cle;it.un& the u r a i u r n  slubs, i c i d s  a? ~:,reclsint; agents 

(triciiioretLJlene and carbcii te t rachlor ide)  ;,ere used. It seecis 

l i i te iy  that  tile use cf czrLori te t r .xhlor ide coiist i tutes the gres tes t  

d a g e r  i n  this operatiL:;. 

( 3 )  . Gparcltiori of the kile. - The haxadous caqon-  

ents  of' the  radiat ion produce& ir, the p i l e  are ;.eutrolis ;31d &alii a 

raj-s and, t c  6 i e s s e r  exteci, bet; r q s  (See Sect. 2-2 tlj. A t re-  

uendocs mount of cw1ii:g m t e r  is required by t h e  j.rocess, a16 i r i  

p,zsszr~g tlirou& the  p i l e  this water ana Liie 2.ir it c c n t d m  becorke 

rxi ioagt ive ' a i d  require ST. e c i b i  iiairldiirig. The urmnluni sluGL, and 

even' the n a t e r i a l s  of cor.structlon of the  !>ile, Lecwe in tcmely  

rakioective. 

done on the i ) i i e  rekuire xL.Lric;te protcctlve prccedures. 

Ccnsequently, r e n o v d  of the s h k s  aid  XIJ r e p d r  isori; 
" 

of active . , a t e r i a l .  i ' i n s i i y  , waste scic,tions frori. the  process, 

t n e  r k c i i c a t i v i t y  present uxi t h e  tox ic i ty  id' t t e  iiL&eriAs contdned.  

(5)  h73erhCiiLiL I'lork. - The resatrch m r k  011 plu- 



. (Par. 3-12) 

/- 

f onwlz t ion  of' spec i f i c  r d e s  !i&d t o  aK& iirfor.r,&ion oLtained 

froi:. t h e  research rii-ork. . In ccertair! iris'ia-ices,  SO, i 'uilhrity of 

t:?e s c i e n t i s t s  .with r a d o k c t i v e  s;f;eri& iiihiie t:xx iess cautious 

tl-lan tnej- nL&t hive beer.. 
. 

u.  Iiazcrci Coritrcl. 

(1) Generd .  - Xazbrd corit;-ci i i ' X  dividec i i i to  



(Par. 3 4 2 d (  2)) 1 

/- 



L&orktories, b; placirig rckbi ts  ulc rets in sti-steLic iocdtions, 

t o  deterrdne ::hether long cciitinueu exposure ~ i o c l d  JiLVe en; s i g n i f i -  

. 



. I. 

. 

















-.._- . 
*, 

(Par. 3-128( 2) )  
/-* 



- y ,  (Par. 3-128(2)) 

n e d i c d  s t n f i ' ,  s n i  in berter.,ter of t i : i&t  ;leer he succcedeil Dr. C m t t r i l ,  

ncted 1200 er,rio; ees. It piuviaeci a i i r s t -o id  ana a .t.ri;enc, tre;t- 





. 

Y 



cated: Dr. S. Schvmrtz, November 1943; D r .  E. S. G. Barron, Novem- 

ber  1943; Dr .  C. J. Watson, November 1943; D r .  E. Clay, 15 March 

1944; and Dr .  J. G. Allen, Ju ly  1944. 

Dr .  Robert S. Stone has been d i r ec to r  sinoe 

coming on the  project .  

Aucust 1943, vms D r .  S. T. Cantr i l ,  and, since May 1944, has been 

Dr.  Leon Jacobson, Dr .  Jacobson has been i n  charge o f  the blood 

laboratory since coming 011 the. project ,  and since July 1943, he has 

H i s  f i r s t  a s s i s t an t ,  from A y p s t  1942 t o  

been i n  charge of  c l i n i c a l  medicine (medical care o f  occupational 

and non-occupational illnes.;es and in,juries) and of  c l i n i c a l  invest i -  

gation (special  laboratory pmcedures t o  de t ec t  i n ju ry  by, o r  measure 

exc&ion of,  cheinicals). 

Schivartz, i n  charge o f  biochemistry, D r .  E. S. G. Barron, in charge . 

of Enzyme studies,  and Dr .  Margaret Bickson, i n  charge of skin 

studies. The c l i n i c a l  medicine a t  the  start was done by Drs. Cmtril, 

Jacobson, E. Nickson, and J. J. 1Jickson. 

t o  Dr. E. Clay ?vho continued u n t i l  21 (July 1944. Since t h a t  time t h e  

c l i n i c a l  work has been done by D r .  J, G. Allen; Dr.  C. J. Tatson has 

acted a s  consultant t o  t h i s  Section and a l so  the Biolo-ical %search 

In this work he has been aided by D r .  S. 

It  vas  delegated 15 Harch 1944 

Section,, D r .  B4. Michon has acted as a consultant/ only,since IJovember 

1944. 

When D r ,  Jacobson v a s  made Associate Division 

Director i n  Flay 1944, the Indus t r ia l  Hazards Division, previously 

included i n  h i s  Section, was ranoved, and Dr. J. J. Nickson was 

made Section Chief.' 

Approximately 1 9  persons vrorl:ed i n  t h e  c l i n i c a l  



.. 
(Par. 3-12e( 3 ) )  ' T ,  

ir i tervzl termimtioc,  occu;: atic;Iizl errci nc.n-occu+ticiizi t;,.:es, to ' iLiiad 

a . ~ -  r o x h a t e l y  1,OOG j-.er i:tLi?th. The r a the r  lark-e ,.ie.eLlic:. 1. stzi'i' was 

t he  corisidkralle turricver of - ers;mc.l. 

. 
' ( f ;  E 'zci l i t ies .  - Fror.. tiie start cf 0- ersticris 



-, . . /-= (Par. 3-13) 

e- 



e r x c h i t i o n s  were peri'ormd orA the eqlcsed e q l c , y e e s  every six zonths 

x-hile t h e  unexposed i:ersc.nnel 1:ere ex;i,dne:i orice 8 p e r .  i-loutirle 

t h e  unex;:osed group r . i r e  checkel:. e x r ;  th ree  r,;cnths. Urirle malyses  

de le te r ious  efi'ects i'rorn h i s  cn~1cy:::ent. Thi,? p'oce-luwe 1.2s of 

( 3 )  i..oilitcrin, . 
(a> Atscs.hers. - d 1  r e c i r c d z t e d  air iVaS 



I ,. 
' V .  

(Par. 3-13c(3)) 
/-' 

of r z l i c x t i v e  ;:aterid. yreseut I t  LLS rr::cessEi:, i o  r:a!:e uLi1yV 

. counts of a l l  xorLii: surfLces, incluuiny, the hcods i n  ~ 1 1  labora- 



3.55. 



I 

.- 



4-1. General. - ProViSiGn of rr.eCicsl and dent21 care arid re- 

la ted .serv ices ,  f o r  bc th  the Clinton a d  2znford k a n e e r  ii'orks, pre- 

and personnel y!ei*e p o s s l ;  inaiequute t o  czre f c r  the i n f l u x  cif con- 

structicr.  a i d  operaticxi e,.; lojeeL;. It -,:xi mcesser;., t i e re fore ,  t o  

acce-st the res1;oizihilit; of 2.rovi5.;-c esse:! t id  medicel sc:rviccs in 

both areas. 

f o r  this s e r e c e ,  m6. the  IIeSicd SecLi.cn of the L m h a t t z i  XsLric6 

Y 

c 
The cor.tr;ctcr 2.L K a f o ~ d  accepted co,.,olt.te res!. o z s i b i l i t y  

I 

X E S  required onl; t c  de-tc;-cine f o r  the  Uls t r ic t  3. L:.IILU thc;.t 

hospital and m d i c d  serviceS?.;ere povicieG. in t h e  r;tl;ur hand, ;t 

proper il 

4-2. Cl inical  ? edicine aiici Lieritistr: L t  Cc!: Ridne. 

, a. The :;eiiczl F r o r ~ a ~ i i .  

(1) Co;?munitr Xecds. 
I P 

(a) fistk;ted Population - 6-10,GOO. - The origi-  . I  - ' I .  I 

n d  &am f o r  es tauishkLg .mdicaT service at W: ~ c i , y  r e r e  5eveloped 3 

. , to'prbvide essent ia l  c u e  f o r  i coiiaunity j'opulation of 8,OGG t o  l'O,OL%. 

A .  - 

not anticipated a t  f i r s t  t h a t  any patiefits v;ould be hospita- 

Father, medical care r;ou.ld he l ia i tec i  t o  of f ice  ' l i z e d  on the  are;. 

. c a l l s ,  hone v i s i t s ,  aid the  f i r s t - a i d  and eaer;er.c;. c:eLicd c m e  
' r ,  

. .  
0 . . *  

. .  
-. . ~ . .  '.,>.' ': - . .  
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or&narily provided by ein;logers ic 1zr-e ir.&strial, cjperstions. 

was p l a n e d  t n & t  persons for  WhOlii  h o e p l t d  czre WLS reQuired v;;ould 

be sent t o  hospi ta ls  i n  the  surroundirig =et. 

It 

nri i1ivestiigc;tion of hos- 

p i t a l  f x i l i t i e s  ava i l&ie  i n  the  vicirLty of C& E d g e  c a s e d  ties 

p lu l  t o  be ~b;m&~ned.  It was discovered th;t the  f a c i l i t i e s  were in- 

zdeqlate t o  $&e on t h e  adLiir;ional load this incre;Lse i n  populhtion 

would occ&ion. In L r m v i i l e  tilere were 0r1y 615 l i o s i i t d  beds, or 

3 per thousad  of' p c p d a t i w .  '~'JIOX Count;; tinu eight '  surrouiaing 

counties had o r d j  755. becis, cr appr-ofimtely 2.per  t1iousi;iid. The 

accomduiitions Vie1.e ' i-iIre.Ldi overcrowded ';.j ti:e iticresse i n  popdat ion 

f r o n  other viar inuustr ies ,  t;na Lhe pl-'' ,ys ic i ;ns  a d  d e n t i s t s  i n  h o x -  

. : .' . .. 



. I . . - . .  

,(par. 4-2a(1)) 

coiitagious diseases m a  ariy other i l i n e s s  Yqriicii mde it b p o s s i b i e  t o  

ie;ve t h e  ciorniitory f o r  iuoci. 

progran v;cu:d require L=dec_u&te i d c i i i t i e s  t o  chre f o r  i n c r u s t r i d  acci- 

derits . 
was s t a - t ed  i n  June 1943, a i d  cociikted i n  Noveaber 1943. 

Iii akdition, tile L r g e  ccnstruction 

Hccordhgly, s Sb-bed hospitr;i xas uuthorize6, constructioc 

In addition, 

E nurses1 h a e  t o  house 29 nurses WLS constructed near t h e  hosljittil. 

h s t i m t e a  Populition - 15,000. - It becme (b) 

,evident before t h e  h e d i c d ,  Seredce Eiuilding was caiiljleteu t h e t  t h e  

origin& estii;.Ltes cf' t:ie pj-JcltLtion would be exceeded, mu that a rrini- 

nufu Of0l0,000 t o  &OOG individcaki ViLtilCi be Li-diig ~,ri t h e  reservLtion. 

It was cczsidered ;dvlsa?;le at t k i s  tir.;e t o  t i t teq;t  to ~;rovi t ia  essen- 

t i L l  services - / r i t ! i G u t  aij irxre,se ir, i ' ,ci l i t ies,  sirice ~ i i t i . 1  B i.Ioi.xi&- 

t i o n  of 15,000 t he  h c s p i t d  bed r d t i o  t o  pO&dk,tiun xculd be 3 . 3  per 

t i lomat i ,  e s s e n t i d l y  t h e  s u e  as the  ri i i t icml Lvsrsge (See ~ i j .  A3). 

Es.tir.i;:;teci Por:ulbtion - ~c \ , c ;oO.  - Sefore t h e  ( c )  

hospi ta l  mis completed i t  becsrLe q p a r i n t  t h a t  even t h e  neri estir.iates of  

t h e  ,onsite populstion were i iz6equate a d  that the  nmber  of res idents  

via.lld react, at l e a s t  50,000. 

rrents, ac id i t iou i l  hosj:it& f n d l i t i e s  were plannea t o  provitie 5 hos- 

pitG1 beds Apr thousaxi. 

tiepLrtre:-lt were Liithorized. 

] . . L Y C ~  1yi+i+ aqd coI,cjid,t3L Lii  Ju ly  1944. 

.-ca.l, peiiiztriz, aici ccntLglori un i t s .  

second 100-bd acidition m r e  s t s r t e d  i n  

i3ec;use of the  unusud cmmunity require- 

Twc 100-beci uriits, a id  a conplete out-patient 

The l i r s t  lGC;-'ueU addi t ion wiis st;rted i n  

This uiLt coiltainsd obs tz t r i -  

Ti,e Cut-Iztient Depiirtnent a 6  

194.4 and coc=ls'ted i n  



e ' 
Consequently, construction of a dormitory l a rge  enough t o  accommodate 

140 persons was begun in April and finished in  June 19144 (See Bk I 

Vol 12 App. C6). 
4 

(d) Population - 72.000. - Sy March 1945 t h e  

area population exceeded 72,000. .The hospi ta l  f a c i l i t i e s  were danger- 

ously overloaded, andimany pa t i en t s  were being cared f o r  i n  t h e  corr i -  

dors of t he  hospital .  

an annex of 60 beds'was bu,ilt h e s t  of the D Wing, increasing the  t o t a l  

capacity t o  310 beds, or 4.3 beds per thousand. During t h e  spring of 1945 

I 6 K 1  \/01\2 
Consequently, beginning in b c h  1945 (See,,App. C6) 

the  hospi ta l  continued t o  be dangerously overcrowded, because of t h e  high 

incidence of severe upper-respiratory infect ions.  

t o  t h e  hospi ta l  were planned, because t h e  'seasonal decrease i n  i l l n e s s  

was expected to ,  and did, r e l i eve  t h e  immediate shortage of beds. 

No fu r the r  additiona 

(e) Estiaatect Fopulation 40-45.000 - I n  August 

1945 t h e  peak of t h e  area population was reached. During this month, 

t h e  h i a e s t  nuniber of hospi ta l  a M s s i o n s  and hospi ta l  "pat ient  days'! 

was recorded. 

t o t a l  population began t o  gradually decline. 

crowded condition of the  hospi ta l ,  and i n  January 1946, it was possible  

t o  discontinue use of 

t o t &  capacity t o  250 beds. 

and served as an emergency reserve fcr use i f  hospi ta l  fac i l l . t i es  ?:'ere 

Following t h e  cessation of h o s t i l i t i e s  (V-J Day), the  

This reduced the  over- . 

3 
iring of, t h e  hospi ta l ,  thereby reiiucing the  

E ;Ung was placed in a st&-by condition'  . 
taxed by an epidemic or  unforeseen catastrophe. 

' ( 2 ) q )  Policy Prior  t o  V-J Day - As indicated 
A 

t h e  plans f o r  oedicel  service were revised w i t h  changing conditions 

from emergency type c m e  t o  a comprehensive complete program. Tlie 



rrieuicd service was rendered by Army o f f i ce r s  arici tivo c i v i l i a n  psy- 

c h i a t r i s t s .  The schedule of fees  was based on the  f e e  schedule of t he  

' Knox County Liedicd Society. The f ees  went t o  t h e  V n i i e r s i t y  of Rochester 

and, l a t e r ,  t o  Rome-Anderson Company (and, i n  turn,  t o  t he  Goverrment). 

The hospi ta l  was operated with a %lased staff'' (cjnly those doctors 

regular ly  assigned t o  the  hospi ta l  were perniitted t o  care f o r  pa t ien ts  

i n  t h e  hospi ta l ) .  The i n d u s t r i a l  physicians who re fer red  cases t o  the  

hospi ta l  were extended "co&e5y p r h i l e g e s " ,  and acted as consulting 

physicians i n  the  case of t h e i r  pat ients .  A prepayment plan (See Par. 

, 

4-2a(4)), t h e  Oak Ridge health kssocistion, was offered t o  employees 

of t he  Government and t he  operating contractors. Medical and dental  

service was furnished t o  m i l i t a r y  personriel i n  accordmce with Army 

regulations . 
(b) Policy After V-J Day - Following t h e  reduction 

i n  area population, plan6 were formulated t o  convert t h e  medical staff 

of the  O a k  Ridge Hospital t o  a c iv i l i an  s t a tus .  

car r ied  out during t h e  ensuing six months period. 

These plana were 

C i v i l i a n  physicians were se lec ted  and adxdtted t o  prac t ice  

according t o  t h e i r  qua l i f ica t ions  ana medical necess i t ies  of t he  commnity. 

Yhere possible, spec ia l i s t s ,  so designated by h d i c a l  Special ty  Boards, 

were selected t o  insure a high grade of medic& csre.  

physicians were released according t o  po l i c i e s  of t h e  Surgeon General I s  

Office. During the  t r a n s i t i o n  period, c iv i l i an  physicians were retained 

Army Medical Corps 

on sa l a ry  by the  Rome-Anderson Conpany; 60 per cent of t h e  fees received 

f o r  t h e i r  professional services  i n  providing emergency medical care 

were credi ted t o  t h e  p h p i c i a n s .  On 1 W c l i  1946, t h e  hospi ta l  terrniaated 



(Par. 4-2a) 

, ...,- i- . , - 

i t s  contract  &rangemats with t h e  c i v i l i a n  physicians, coincident with 

t h e  appointment of D r .  Lucius A. Salisbury as d i r ec to r  of t h e  Oak Ridge 

Hospital, t he  Oak Ridge Dental Clinic, t h e  Oak Ridge Medical'service ' 

Center and the  Veterinary Fac i l i t i e s .  

b 

. * (3) T s p e  of h d i c a l  Service Rendered. - U t e d  first- . 
a id  and emergency medical care (other than that provided by construction 

ccntractors  f o r  occupational i n j u r i e s )  were f irst  avai lable  t o  area 

employees and residents  1 J u l y  1943. Although the 

Eeclical Service Building,,- at that tine, pre- 
WOE riot Ipt fully in operation 

? 

employm6nt physical &adnations were performed, inoculations against  

typhoid fever  and smallpox were given, and the  emergency room was 

operated on a &-hour basis.  During this period also, necessary house 

calls were made, and sanitarj- inspections of t he  cafe te r ias  and d o d -  

t o r i e s  Were in i t i a t ed .  Since the  Oak Ridge Hospital had not been com- 

pleted, c r i t i c a l l y  ill pat ien ts  were referred t o  t h e  care  of physicians 

who were staff members of t h e  hospi ta ls  nearby. 

waa cd&leted in November 1943, canplete medical service was offered 

t o  employees and res idents  of t h e  area. 

h f t e r  t he  hospi ta l  

The medical staff was organ- 

i zed  by spec ia l t i e s  f o r  both in-patient and out-patient service.  

the staff grew in sise, new spec ia l t i e s  were offered until t h e  hospi- 

t a l  had Departments of: Surgery; Medicine; Obstetr ics  and G ~ n e c o l o ~ j  

Eye,, Ear, Nose and Throat; Pediatr ics ;  Psychiatry; Proctology; IVeur- 

Aa 

ology; Urology; Orthopedics; and Dermatology. The head of each sec- 

t i o n  was a physician who had postgraduate t ra in ing  in t h e  specis l ty .  

In  most instances, the other department nenbers a l s o  had spec ia l  
* $) t r a in ing  in t h e  f i e l d  of medicine t o  which they were assigned. Me- -- 



mate laboratory and x-ray f a c i l i t i e s  were provided f o r  both the  in- 

pa t i en t  and out-patient services. 

( 4 )  PreDamnent P b n  f o r  Medical Care.' (The Oak Ridge 

Hedth Association) (See App. A 2). 

(a )  General. - It was considered .desirable t o  

i n s t i t u t e  a prepayment plan t o  cover mdical and hospi ta l  expenses f o r  

persons employed a t  Gak Ridge, and f o r  t h e  famil ies  of employees i f  

they were residing on the  area. It was f e l t  t h a t  such a plan would be 

an inducement i n  recru i t ing  'vmrkmen, would insure b e t t e r  medical care, 

*. 

and, consequently, reduce absenteeism; and, f ina l ly ,  would appreciablx 

, decrease the  bookkeeping and col lec t ion  problems of t he  hospital .  How-. 

ever, t h e  securi ty  requirements of t he  project  mzde it impossible t o  

u t i l i z e  the ' s e rv i ces  of ex is t ing  insurance programs, because it was not 

permissible t o  disclose the. number of pat ients ,  t h e  job c l a s s i f i ca t ions  

of subscribers, etc.  Therefore, it was decided tha t  an area prepayment 

insurance plan should be devised and in s t i t u t ed ,  control led by staff 

physicians and members of t he  d i f fe ren t  operating companies, under 

t h e  d i rec t ion  of t h e  D i s t r i c t  Ehgineer. 

4- 

4d 

To t h a t  end, t h e  services  of 

a consultant, D r .  Nathan Sinai, were obtained. D r ,  S i n d  was associ- 

ated with the  School of  Fublic Health at t he  Universitg of Lichigan 

and i s  one of the country's  outstanding au thor i t ies  on prepzyment in- 

surance plans: The proposed plan was presented t o  o f f i ce r s  of t h e  Knox 

County Medical Society and no objection was raised t o  i t s  inauguration. 

(b) Objectives. - The Oak Ridge Health Associa- 

t i o n  started operating i n  November 1943, under a grant of au thor i ty  from 

t h e  D i s t r i c t  Engineer. 

d 

Its objectives were the following: 



? 

(L) The contract  was t o  provide not on ly  

hospi ta l iza t ion  but a lso  medical coverage, and t h a t  coverage should be 

as broad as economically f,easible. . 
(2) The associat ion should be self- 

supporting. 

(2) 
power on t h e  Board of Directors and on t h e  Executive Committee. 

The doctors should have a 50% voting 

(c )  adembershiri and Fees. - Xembership in t h e  

associat ion was offered t o  Government employees and t h e  persame1 of 

all cahtractors  ed th  the  exception of construction coffipanies. 

turnover of workers i n  the  construction companies was considered t o  be 

The 

too  grea t  f o r  t h e  f inanc ia l  sa fe ty  of the  organization. 

pe r  cent of t he  personnel of a company had t o  subscribe f o r  .nembership 

before t h e  group was accepted. The charge was $4.00 f o r  a family men- 

Seventy-five 

bership, which allowed the  subscriber and h i s  family t o  have hospi ta l  

care, but  r e s t r i c t ed  o f f i ce  visits t o  t h e  subscriber. For individual  

subscribers, the  ffiembership f ee  was $2.00 per  month and e n t i t l e d  the  

subscriber t o  both in-patient and out-patient care.  b s t  of the  com- 

panies had payrol l  deductions f o r  t he  monthly dues. 

(d) Services Covered. - The following was 

offered t o  t h e  employee subscriber: 

(I) - Hospi td l  Ser-vices. 

(2) 

each year  a t  t h e  O a k  Mdge Hospital on authorization of a staff physician, 

Up t o  30 days of hospi ta l  care 

plus a 50% discount of hospi ta l  cos ts  f o r  an aciditional 90 days. Hospital 

3 
care included: 

P 



cas ts  and SpIints  
i- Eed and Board 

Operating Room 

General Nursing 

Transfusions 

oxggen 

Anesthetic Serums 

Laboratory Service Drugs 

Ambulance within the Area 

( b ) -  If, in case of emergency, the  mem- .- 

ber had t o  en ter  'another h q s p i f d ,  t he  associat ion would pay t o  tha t  

hospi ta l  up t o  $5.00 .per day f o r  t he  first 30 days and up t o  $2,50 

per 'day*for the next* 90 days, and i n  addition, would pay the  attend- 

ing physician the  maximum f e e  allowed by the Oak Ridge f e e  schedule 

f o r  similar service. 
! 

(2) Diagnostic Services. - All medical, 

0 surgical, and other services, including diagnostic x-rays, electrocazd- 

iograms, and basal metabolism t e s t s ,  rendered t o  a mmber who was a 

bek pat ient  in the  Oak Ridge Hospital. 

(2) Physicians' Services. - All services  

(exclusive of medications) rendered by physicians in t h e i r  o f f ices  i n  

t he  Oak Ridge Hospital, including laboratorjr and x-ray examinations. 

I (e)  Services Not Covered. - The follovcing se1c 

vices were not covered by this pl-an: 

during the f irst  ten  m n t h s  of enrollment, dental  care, nervous, men- 

ta l ,  and tuberculosis cases a f t e r  diagnosis, drug addiction and alco- 

home c a s ,  obs t e t r i ca l  care 

holism, p l a s t i c  operations f o r  beautifying or cosmetic purposes, inten- 

t i ona l  self- inf l ic ted in jur ies ,  spec ia l  nursing, appliances other than 

cas t s  and spints,  radiat ion .therapy, physical therapy, workmen's 

-.-...- 
:1 !.. .-..-..- .-..a* :,. 
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comDensation cases. o f f ice  c a s  exceut f o r  subscriber. 

- (f) Contract of the Association With the  
4 

Hospital. - The Oak Ridge Health Association made a contract  w i t h  t h e  

Oak Ridge Hospital. (See App. B8) by which the hospital  received $5.10 

per day fo r  each in-patient e l i g i b l e  f o r  association benefits .  T h i s  

sum covered all services  t o  which in-patients &re ent i t led  under t h e  

subscriber 's  contract except x-ray services and other professional 

services. 

pa t ien ts  at the  r a t e  charged pr ivate  pat ients .  

$ 

The association gaif the  hospital  f o r  x-ray services  on in- 

I n  addition, the  hos- 

p i t a l  k e i v e d  $3.00 per day per in-patient as the  professional f e e  . 
f o r  the  care of medical patients.  The hospital  received-the minippun 

f e e  o f t h e  Oak Ridge Hospital schedule of f ees  Tor each surgical  in= 

pat ient .  The hospital  received a $5.00 f e e  f o r  each out-patient visit 

of association subscribers, which indluded a l l  services  readered (ex- 

d u s i v e  of medications) . 
@ 

( E ; )  Administration. - The first d i rec tor  of 

t h e  plan was blr. Henry Vaughn, Department of Public Health, University 

of MicbLgan. On 29 August 1944 he w88 succeeded by &. J. H. Stal l ings.  

(h) Evaluation of t h e  ,Oak Ridge Hospital Associ- 

a t  ion . - 
(1) - Benefits, - This plan was eminently 

sat isfactory t o  the  subscliber. The r a t e s  were moderate and the  bene- 

f i ts  r ecdved  were. generous. 

by spec ia l i s t s ,  was readi ly  availqble and excellent i n  quali ty.  

The medical care was rendered primarily 

(2) - Financial Status. - The association was 

c) able t o  discharge the obligations of i t s  contracts with t h e  subscribers 

4.N 

- --- . .  
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znd t he  hospi ta l ,  and a c c d  0,Ooo i n  almost 

two years. 

s c r ibe r  which had been recomgended as necessary as insurance against  

T h i s  was appreciably l e s s  than the  r & v e  of &lo per sub- 

an epidemic or' o ther  unforeseen catastrophe. 

Ridge Health Association were s e t  somewhat lower than the cost  of simi- 

lar serv ices  for pr iva t e  pa t ien ts .  There was a tendency f o r  members 

of t h e  association t o  use the  hospi ta l  services more frequently than 

nonmembers, and t o  receive plore'aervice per v i s i t ,  which increased 

The rates t o  t h e  Oak 

materially t h e  difference between t h e  amount paid by t h e  associat ion 

and the 'cash  value OX t h e  service rendered. 

(3) Modifications i n  Flzn 
L 

a. Diamost ic  and Professional Services - On 1 . a  

W c h  1946, an agreement was made vcith t h e  Oak Ridge Hospital f o r  the .  

Oak Fidge Health Association t o  pay $1.25 f o r  each out-patient attended 

by a c i v i l i a n  physician; this sum was paid for all labcratory and x-ray 

services  provided by t h e  Oak Ridge Hospital. 

t o  t h e  'c ivi l ian physician fo r  each out-patient v i s i t .  

. 

A fee of 62.00 was paid 

For each out- 

pa t i en t  t rea ted  by a mil i ta ry  physician, t he  Oak Ridge Hezlth Association 

continued t o  pay t h e  Gak Ridge Hospital 42.00; t h i s  fee provided f o r  

t he  physician's services  and all x-ray and laboratory charges. 

a b. Hospital and Cut-Fatient Benefits - On 1 h y  

1946, . t he  a g r e a e n t  between the  Gak Ridge Hea l th  Association and t h e  

Oak Ridge Hospital Tias terminated, and t h e  following changes occurred: 

(1) The Oak Ridge Health Association paid t o  the 

subscriber $5.00 f o r  each hos*tal day. 

services, incluciing operating room, anaesthesia, cielivery room, lab- 

For miscellaneGus hospi ta l  



oratory tests, ordinar) drugs and medicines, cas t s ,  sp l in t s ,  x-ray 

photographs and fluorcscopy, except f o r  teeth,  anci oxygen therapy if 

not used during an operation, t he  t o t ; l  mount payable Lor d.1 such 

services  was not t o  exceed G25.00 Lor each separate hosp i t a l  admission. 

a 

(2) The 43 .OO per  d q  fee paid t o  c i v i l i a n  

physicians f o r  in-patients was discontinuet.  

responsible t o  t h e i r  phgsician f o r  t h e i r  own n e d i c ~ l  fee;  this obiiated 

HospitLl pa t i en t s  becane 

mj- tendency fo r  p h p i c i a n s r t o  nold pat ien ts  i n  t h e  hospi ta l  i n  order 
1 

t o  secure payment of  the ciedical fee by the  Oak Ridge Fieslth Pssociation. 
. 

.(3) The subscriber becare e n t i t i e d  t o  re- 

imbursemnt of expenses i n  zn amount not exceeding three-fourths (3 /4 )  

of t h e  sums allowable t o  t he  subscriber f o r  services  rendered t o  members 

of t he  subscribers famil7 as bed pat ients .  

(4)  Heimbursercent f o r  out-patient x-ray and 

laboratory charges as well as all fees f o r  professional services 

rerrlered t o  out-patients were discontinued. 

( 4 )  Frobable Future of the  Plan - The reduction i n  

t o t a l  membership t o  approxiua teb  4,000 fieibers on 1 July 1946, f r o m  
m 

t he  previous t o t a l  of 22,000 members i n  July 1945 and a reduction i n  

the  reserve f ind to $12,000. as of 1 July 1946, makes operation of 

t h e  plan under t h e  present program inadvisable.. It is q e c t e d  t h a t  

on 1 August 1946 the present association will be dissolved and there-‘ 

a f t e r  t he  pre-paymnt f o r  m d i c a l  c8re program w i l l  be handled by the  

Provident Life Insurance Company of Chattanooga, Tennessee. 

The Oak Ridge Health Association w i l l  continue t o  operate 

as a non-profit organization, acting as agent for t he  Provident Life 



Insurance Co. 

and fu tu re  claims, and w i l l  be disposed of i n  accordance x i t h  the  grant 

of authori ty  f ron the  D i s t r i c t  Engineer. 

The present reserve fund w i l l  be used t o  cover current 

a 

(See App. k 2) 

( 5 )  l2ner.cency Disaster Frogram. - A medical emer- 

gency d i s a s t e r  program was established by t h e  medical staff, f o r  use i n  

case of a major d i s a s t e r  which required m d i c a l  par t ic ipa t ion .  

units were established, consis t ing of two doctors and one nurse, and 

were completely equipped with f i r s t - a id  supplies, emergency medical 

Field 

equipment, and t ransportat ion.  Defini te  emergency assignments were 

estLblished i n  t h e  hospi ta l s  and f i r s t - a id  s ta t ions ,  operated by t h e  

medical o rgadsa t ions  of t h e  operating contractors,  which were t o  assist 

i n  t h e i r  respective areas. 
0 

(6) Oreranisation. - I n  April  1943, t h e  University of 

Rochester was authorized by the  k n h a t t a n  I) is t r , ic t  t o  procure the medi- 
’ ca l  and dental  personnel necessary t o  render t h e  medical service planned 

f o r  Oak Ridge. 
( \4tm Lt. Col.) 

I n  May 1943, Dr.,C. E. Rea was chosen t o  head the  staff 

and’agreed t o  procure 10 addi t ional  physicians and 2 d e n t i s t s  as members 

of t he  staff. The la te  Dr .  ? i i l l i m  B. Holt of Chicago, I l l i n o i s ,  was 

hired as Hospital Director and was authcrized t o  procure the  necessary 

nurses,’ technicians,  and administrative staff. The or ig ina l  medical 

staff members were chosen f o r  t h e i r  special ized professional a b i l i t i e s ,  

and separate departments of surgery, medicine, pedia t r ics ,  obs te t r ics  

and gynecology, eye, ear, nose &xi throat ,  roentgenology, laboratory, 

arid public hea l th  were planned. 

nurses had reported f o r  work. 

By 1 September 1943, 11 doctors and 7 

Subsequent addi t ions t o  t h e  staff were 

made according t o  the  demand f o r  t h e  services of t h e  various special- 
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t i e s .  

xiately 1 t o  1,500 ( the average throughout t he  countrx during the  war). 

The contract  f o r  administration of t he  medical and denta l  f a c i l i t i e s  

The ratio of p h p i c i a n s  t o  population was maintained at  approxi- 

a 

was t ransferred,  23 Septenber 194.4, from the  University of Rochester t o  

the  Rome-Anderson Company, but the  po l i c i e s  regerding medical care re- 

mained under t h e  general supervision of the  Manhattan D i s t r i c t  Uedical 

Section. &eo, in accordance with arrmgements previously made, t h e  en- 
* t i re  medical staff, with t& exception of D r .  Holt, was commissioned i n  

the  Army Kedical Corps during November and Deceniber 1943, i n  order t o  

safGguard t h e  secur i ty  of t h e  project  and t o  insure the  retent ion of 

men with outstanding professional a b i l i t i e s .  After Gecember 1943, 

additions t o  the  staff were procured through t h e  Surgeon General's 

Office. 

1946, s t ab i l i z ing  at tbAs leve l  during t h e  months of July, August and 

September. Uedical Corps of f i ce r s  were separated from the  &hattan 

D i s t r i c t  as theg became eldgible  for discharge from Army service and 

were replaced by c i v i l i a n  physicians. 

The n u h e r  of physicians increased t o  8 t o t a l  of 52 i n  July 

i 

On 1 h r c h  1946, t h e  by-laws 

of t h e  medical staff of t h e  Oak Ridge Hospital were ar&ended t o  conform 

with t h e  recornendations of the  American College of Surgeons f o r  

HospitUs housing over 150 beds. (See App. A 5)  

(7) S t a t i s t i c s .  - 3rom July 1943, t he  medical opera- 

t i n g  s t a t i s t i c s  were as follows': 

Out-Pat. Hospital - Period Doctors Kurses Attendants Orderlies Treatments Pat. Days 

a42 
July 8 4 0 2 

August 8 4 0 2 3,653 . - 



' T  

Period 

942 
September 

Cct ober 

November 

Uecembar 

xi44 
January 

/ , February 
I 

biarch 

'April 

June 

August 

September 

Gctober 

Moveder 

Decernber 

xu' 
January 

February 
* 

... March 

April 

b y  

June 

Cut-Pat. Hospital 
Doctors Nurses Attendants Orderlies Treatments Pat. Uays - 

8 5 6 4 . : 6,235 - 
10 7 10 5 7,283 - 
11 25 11 5 6,705 55 

11 28 SI. 6 k,772 1,017 

12 4 l  18 6 7,80i 1,7G5 

3.4 .45, 18 5 7,833, 1,928 

14 45 16 6 9,rSl 2,137 

20 60 30 6 12,768 2,293 

16 ' 51 25 7 10,643 2,472 

23 72 37 7 12,934 3,024 

25 72 37 6 10,403 4,046 

26 85 46 9 12,186 4,433 

26 91 47 12 11,661 4,837 

28 112 42 11 12,915 5,910 

27 131 kl 12 12,985 6,397 

34 136 43 12 13 042 7,783 

35 137 36 3.4 16,719 7,262 

34 145 47 17 18,715 8,843 

38 14 54 16 16,673 8,025 

42 144 51 20 18,507 8,713 
.I 

47 143 50 20 18,337 8,616 



Out-Pat . Hospital 
Period Doctors Nurses Attendants Orderlies Treatments Fat Days 

August 50 2 52 136 

September 50 2 52 132 

October 40 2 42 

November 40 6. 46 139 

December 42 7 49 146 

- 1946 
January 36 16 52 133 

Febkary  28 16  '44 130 

Larch 26 19 45 125 

April 19 23 42. I29 

WY 10 24 34 124 

June 9 29 38 129 

49 20 

4e 22 

kl 25 

54 25 

47 25 

46 22 

44 22 

38 23 

36 18 

33 20 

36 20 

39 20 

: 19,.599 

21,570 

17,343 

18,275 

16,893 

13,335 

15,816 

13 3 803 

7 , 061* 

4,770* 

3,752" 

3 , 

9,050 

9,376 

8,138 

8,730 

8,849 

8,694 

6,885 

6,605 

7,147 

7,382 

6,629 

5 ,  775 

NOTE: * Represents only pa t ien ts  attended by Army Ledical Corps 

physicians. 

b. The Dental Program. 

(1) Community Dental Needs. - As indicated i n  Par. 

W a ( l ) ( a ) ,  it was pbnneci or ig ina l ly  t o  provide only emergency denta l  

care at O a k  Ridge. 

became evident t h a t  the  d e n t i s t s  of surrounding communities, already 

overloaded with pat ients ,  could not provide adequate care f o r  the resi- 

However, with the  rapid increase in population it 

dents of Oak Ridge. 

s i b i l i t y  of providing adequate wartime den ta l  care f o r  all resideuts  

Accordingly, t he  dental  service assumed the  respon- 

. -  



of t h e  area. 

(2) 

dental  care  provided by c i v i l i a n  dentists, since procurement of den- 

Policy. - It was considered preferable  t o  have 
* 

tists was less c r i t i c d  than t h a t  of physicians and s ince  the  den t i s t s  

would have no contact w i t h  classified information. It was decided, 

further, t h a t  t he  den t i s t s  should be employed on a s t r a i g h t  monthly 

salary,  i n  order t o  insure high professional  standards and t o  keep fees 

a t  a moderate l eve l .  

Knoxville and t h e  surrounding c o d t i e s .  

Thp fee schedule was derived from t h a t  in use in 

Fees were col lected by t h e  
8 

University of Eochester, and later Rome-Anderson Company, and, i n  turn,  

reverted t o  t h e  Government . Each den t i s t  o r ig ina l ly  was permitted t o  

conduct his prac t ice  acccrding t o  his t ra ining,  a b i l i t y ,  and judgment. 

As t he  c l i n i c  grew i n  s ize ,  s p e c i a l i s t s  Were procured snd new pat ien ts  

were, a f t e r  diegnosis, assigned t o  t h e  den t i s t  best  f i t ted t o  do the  

work required. 

(3) F a c i l i t i e s .  - Accom.odations f o r  2 den t i s t s  were 

included i n  t h e  Uedical Service &&ding when it was designed. , 

September 1943, t h e  space devoted t o  dent i s t ry  was increased t o  allow 

h dental  operators t o  work simultaneously. 

By 

I n  t h e  spr ing of 1944, the  

Dental Clinic was again enlarged and a t o t a l  of 8 dental  cha i rs  was in- 

s t a l l ed .  One of these was equipped with an x-ray unit and was used both ' 

for ordinary operative den t i s t ry  and f o r  dental  radiography. 

194.4, it was necessa ry to  start a night schedule of appointments, in order 

By May 

t o  provide essent ia l  service Ii i th the f a c i l i  'es a v d a b l e .  

pace with t h e  growing dental  requirw.ents 'of the  rap id ly  increasing 

To keep 9 

population, a separate  building, t h e  Dental Health Center,, was designed 



and construction HQS ccmpleted Ju ly  1944 (See App. Cl9). 

c l i n i c  was used exclusively for  adult  pa t ien ts  and t h e  old was remodel- 

ed t o  care f o r  children. 

The new 

(4) Organization. - The first dent i s t ,  D r .  Harold 

Nelson, s t a r t e d  work 15 Ju ly  1943. 1 He was Joined by D r .  Harry Pit luck 

i n  September 1943, and together  they operated the  c l i n i c  u n t i l  t he  

first Dental Director, D r .  Don Clawson, came 1 August 1944, on leave of 

absence froni &harry Dental School, Nashville, Tennessee. It becam 

necessary f o r  him t o  return t o  &harry on 1 February 1945 and he was 

succe'eded by D r .  H i l l i a m  Squires, a r e t i r e d  Colonel of t h e  Army Uental 

Corps, who continued in the  capacity until 1 August 1945. 

Squires was succeeded by Gr. Ekeil Neil, who acted as U r e c t o r  u n t i l  

Colonel 

1 Eebruary 1946, a t  which tinie the  Dental c l i n i c  ceased t o  be operated 

by bane-Andersm company; t h e r e d t e r ,  denta l  care was provided on a 

pr iva te  prac t ice  basis .  C~I 1 February 1946, there  were 9 ful l  time 

and 2 par t  time den t i s t s .  Two,additional full time d e n t i s t s  were 

a d i t e d  t o  prac t ice  w r i n g  the  ensuing 3 months. The growth of 

t h e  organization in personnel and t he  services rendered a re  indicated 

in t h e  s t a t i s t i c a l  sect ion (Par. 4-2 

a ( 5 )  S t a t i s t i c s .  - Following is a t a b l e  which illus- 

trates the  growth of t h e  Uental c l i n i c  in technical  personnel and vol- 

ume. of m r k  performed, from July 1943: 

Period Dent is ts  Dental Asst s . Anesthetists Treated 

Hygienists 
X-ray Techn. Pati ent s 

2 1 1 28 

August 2 1 .1 80 



‘ a , .  

Period 

2242 
5 ept ember 

October 

November 

Deceaber 

u 
January 

February 

March 

April 

Kay 

June 

. 

July’ 

August 

September 

October 

November 

December 

2!d 
JanUWy 

February 

March. 

April 

h Y  

June 

J d Y  

(Par. 4-2b(5)) 

/- 
Hyde n i s  t s 
&ray Techn. 

Dentists Dental Assts. Anesthetists 

2 

2 

4 

3 

3 

3 

5 

5 

5 

7 

9 

15  

16 

25 

-24 

25 

26 

. 27 

29 

25 

25 

25 

25 

2 
c 

2 

2 

4 

5 

5 

3 

5 

3 

17 

22 

25 

28 

uc 
23 

21 

22 

25 

27 

. a  . *  
1 

2 

. 2  

1 

2 

2 

2 

1 

9 

’ 10 

I 9 

9 

11 

10 

13 

10 

9 

8 

9 

Patients 
Treated 

4,096 

4,108 

4,233 

3,898 

4,207 

3,533 

3,609 



u 
August 

September 

October 

November 

Deceunber 

Dentists 

26 

24 

24 

24 

25 

21 

Dental lusts. Anesthetists 

18 

21 

22 

21 

23 

18 

c 

I _  

13 

4=2b( 5)) 

Patients  
Treated - 

1,916 

c.‘ Public Health Propraui. - A formal public heal th  pro- 

gram was organized i n  January 194.4, under the  direct ion of Captain 

Bernard Elm. Pr ior  t o  t h i s  t h e ,  physical exanbat ions  had been m&de 

of food handlers, and periodic inspections of eat ing places and dormi- 

t o r i e s  had been i n s t i t u t e d .  Captain Blum was charged with t h e  respon- 

s i b i l i t y  of procuring personnel and organizing B public heal th  program, 

adequate t o  protect  the heal th  of area residents ,  employees, and Visi- 

to rs .  A milk control progrm was established, and, in cooperation viith 

Knoxville Health Departroent, farm and processing p lan ts  supplying milk 

t o  Cak Eidge werc per iodical ly  inspected. The U. S. Fublic Health Ser 
8 

. vice U l k  Orfilance and Code were adopted 7 SeFtember 1945, and unpas- 

teurized milk was barred from the area. The effect iveness  of these 

measures was demonstrated by a progressive decrease i n  t h e  bacter ia  

count af t h e  milk, and i n  the  number of properly pasteurized specimens 

received by the  U l k  Control Laboratory. Area water supplies were in- I 

spected and saroples w&e analyzed at .regular i l i t c v a l s .  A venereal 

disease control program was organized arid included a treatnerit c l i n i c ,  



educational a c t i v i t i e s ,  ana invest igat ion 'of venereii J i sease  contacts. 

A public he.dt i :  IiursiiiG s e ~ i i c : :  :::2.t zst: !:lisheG, v;hich klcluded: immuniz+ 

t i o n  cna coaiiilicable &se!.se program; maternity service;  infant ,  pre- 
. a  

school, and school hygiene; and ss rv ice  f o r  crippled children. Health 

education was high-lighted by a food-handlers' school which had a t o t a l  

attendance (at th ree  c lesses)  of 3,619 persztis. I n  addition, the  pub- 

l i c  has received in s tn i c t i cn  i n  disease prevention by films displayed 

. 

' in loca l  theaters ,  br w t i c r e s  i n  the  Cak Ri&e Journal, a d  by means 

of a poster  contest  on respirator)  diseases. 

s a d t a t i o n  involved inspections of sewage treztfient plants ,  t he  swim- 

The progracl ,of general 

ming pool, t railer camps, grocery s tores ,  drug s tores ,  barber shops, 

and eat ing houses. kn ac t ive  rodent a d  insec t  control  program was 

followed, 

r e w i r e d  t o  receive pe r io i i c  physical  exminat i  ons. 

e n t e r i t i s  were investigeted,  as well  as complaints r e l a t ing  t o  general 

The handling: of food was superxi sed and food handlers were 

Gutbresks of gastro- 

sani ta t ion.  The Public Health Uepartment was first located i n  t h e  

kiedical Service Building but i n  t iae  outgrew i t s  quarters.  Conse- 

quently, the  Stone and 'riebster Field Hospital on Scarboro Road was 

remodeled and the  department was t ransferred there  15 Fay 1945 (See App. 

C 20). *'Captain Blum, on le December 1945, t e r d n a t e a  h i s  Amy service 

and was succeeded by k. Leon S. Blankenship,who is t h e  present Public 

Health Officer,  

d. Veterinary Service. - I n  August 1943, veter inary ser- . 

vice,  under t h e  d i rec t ion  of an Army Veterinary Officer, Captain Lloyd' 

Jameson, was established, p r h a r i l y  t o  ca re  for  Government-owned l ive-  
? 

stock and t o  assist the  Public Health hpartnient i n  milk and mat in- 

.- 



' spections. Compulsory rab ies  inoculations f o r  a l l  dogs brought i n t o  

t h e  reservat ion WK'BS required. 

were constructed ana oper&ted by bane-Anderson Company. 

A dog pound and smal l  animal hospi ta l  
4 

Dr. Jaaes  

Kile succeeded Capt. Uoyd J a s o n  i n  t h e  capacity. of area veter inar ian 

on 1 January 1946. ii small ,ani.mil hospi ta l ,  which i n  SepteAer  1944 

has been leased on a concession, continued in operation. 

e. The C o s t .  - The expense en ta i led  i n  construction and 

operation of t h e  niedical and .a l l ied  f a c i l i t i e s  at Oak Hidge t o  1 J d g  

1946 i s  indicated below: 

0 Uedicine : 

Cost of construction cf hospi ta l  $ 9E4,564 
Cost of construction of out-patient 184,Ul 
Additional constructioii cos t s  

Total construction cos ts  

.Gper zit in(: expenses 
Operating revenue 

Operating d e f i c i t  

3,929, ou, 
* 2,954,93 0 

974,084 

T o t a l  expense for  medicine $2,269,460 

Dent is t ry  

Cost of construction of dental  c l i n i c  94;656 

Operating expenses 
Operating revenue 

Total  expense f o r  d e n t i s t r y  

Operating d e f i c i t  
I .  

554,726 

277,383 

Public Health 

Cost af construction of quarters  50,.545 

Gperating expenses 190,311 
240,856 

Tota l  expense for Public Health 240,856 

http://ani.mil


'. 

/- 

Veterina-y Service 

Cost of construction 

Operating expenses . 
Operating revenues 

Operating d e f i c i t  

, 16,111 

31,130 
5.591 
25,539 

Total expense f o r  veterinary service 41.650 

Total net  cost  of Clinical Ledicine, Dentistry, 
Public Health and Veterinary Service a t  Oak 
Ridge $2,829,349 

r 

4-3. C l i n i c a l  ldedicine and Dentistry at Hanford EnRineer Works. 

c a. . Construction Phase. 

(1) The Eedical Promam 

(a) Community Needs. - I n  W c h  1943 construc- 

t i o n  was begun on the  Hanford plant  f o r  plutonium production, ana i n  

U y  1943 on the  Richland Village t h i r t y  miles away, i n  which 15,000 

people d i r e c t l y  or  i n d i r e c t l y  connected w i t h  the  plant were t o  be 

housed (See Book I V ,  Vol. 5 ) .  

at t h e  e a r l i e s t  possible date. 

l a t e d  s i te  only with spec ia l  inducements. 

was t h e  provision of f a c i l i t i e s  f o r  laborers  t o  l i v e  with t h e i r  faiui- 

l i e s  in ,  privately-owned trailers. hotherawas t h e  provision of cam- 

plete ,  high-quality niedical care f o r  workmen and t h e i r  families. Gn 

ordinary construction projects,  medical f a c i l i t i e s  a re  provided only 

for i n d u s t r i a l  raedical care of employees during working hours. 

Hanford, hoxever, t h e  provision of these unusual f a c i l i t i e s ,  among a 

number of others, increased t h e  morale of workers and lowered t h e  labor 

turnover. 

The plant and v i l lage  had t o  be completed 

Workmen could be a t t r a c t e d  t o  t h e  iso- 

One of these inducemnts 

I 

k t  

There were other reasons f o r  providing complete 0eW ,'ti 



was mandator$. 

Government control and, as f a r  as possible, tha t  medical care f o r  per- 

This necessi ta ted a l l  medical f a c i l i t i e s  being under 
J 

sons located on the  plant  s i t e  be performed at t h e  plant  r a the r  than at 

other  population centers, to .prevent  leaks i n  information as t o  t h e  

s i z e  and nature of t h e  project.  

was decided t h a t  t h e  prime contractor  wadd be responsible f o r  a l l  

medical care on t h e  &re+. 

To cent ra l ize  Goverzllnent control, it 

The extremely i so l a t ed  spot at which the 

plant  was located l imi ted  t o  almost nothing t h e  medical care  which 

c o d d  be made a v a a b l e  through normal channels. The medical f a c i l i -  

t i e s  of pasco, Washington, already had been overtaxed by the  600 t o  

700 people who were added t o  t he  town population a t  the  beginning of 

t h e  project.  Yakima and "alia 'dalla, each about 60 miles from Hanford, 

were at alniost t he  lhit of medical load p r i o r  t o  t h e  project,  because 

of war indus t r ies  located in t h e i r  =ease The facil i t ies became com- 

p l e t e l y  inadequate when t h e  population was increased by t h e  femil ies  

of flanford workers who lived i n  these areas  and chose t o  comute t o  the 

job ra ther  t h a n  l i v e  i n  Hanford. A t  one time, S t .  U izabe th ' s  Hospital 

i n  Yakima was so crowded tha t  Government funds were being sought from 

Hanfor&'Engineer i'iorks t o  build addi t ional  vings t o  supply the  need f o r  

hospi ta l  beds. 

based, cal led f o r  a ' l a b o r  force of 10,000 men t o  be housed i n  barracks 

The o r ig ina l  plans, on which t h e  medical prograu was 

and fed i n  mess hal i s .  It very quickly becane apparent t h a t  a labor  force 

of t h a t  size  was far too S i i B l l .  

constructicn c a p  brought addi t ional  la rge  numbers of people f o r  whom no 

medical plans had been inade. F a c i l i t i e s  for housing s ingle  workers, a d  

The addi t ion of family units t o  the 



new t r a i l e r  sections,  had t o  be increased month by nonth as the  construc- 

t i o n  d i f f i c u l t i e s  b e c a e  more apparent. 

construction schedules, it was necessary t o  have a population at ilanford 

of 51,000 people and t o  process through pre-enployment axaminations 8 

A t  t he  peak, i n  order t o  meet 
. 4  

t o t a l  of more than 91,000 applicants.  The expansion of medical f a c i l i -  

ties, t o  care fo r  t h i s  constantly ana unpredictably growing population, 

was t he  grea tes t  problem faced by the  medical administrator during 

construction days. c 

' (b)  Policy. - The medical program was s t a r t e d  by 

the*construction contractor,  E. I. du Pont de Nemours & Company, Inc., 

i n  March of 1943. 

fess iona l  members of the  staff. Doctors were required t o  have creden- 

t ials necessary t o  enable them t o  secure temporary l icense  t o  p a c t i c e  

i n  t h e  state of Kashington. 

s t a t e  of Vashington was contingent upon the passing of basic  science 

Uefini te  requirements were s t ipu la ted  f o r  the pro- 

Permanent l i cense  t o  pract ice  i n . t h e  

examinations and, i n  some cases, rec iproc i ty  examinationsI The Warn- 

ington S ta t e  License Burezu offered cooperstion i n  makng proper ex- 

oeptions t o  t h e  Medical Pract ice  Act during t h e  eiiiergency. 

were required t o  be reg is te red  graduates of a school f o r  nurses and t o  

be l icehsed i n  the  state of 'i;ashington. 

Hospital followed closely t h a t  of a municipal hospi.tal i n  6 nor-1 c i t y  

of .comparable s ize .  

usual h o s p i t d  pract ices ,  was by order of the at tending physician, ard 

t he  case remained i n  the  assigned physician's care during the  pa t i en t ' s  

s t a y  i n  the  hospi ta l .  Rooms were assigned on the  basis of a v a i l a b i l i t y  

and the  physical condition of t h e  pa t ien t .  

Nurses 

The operation of t he  Hanford 

Admission t o  t h e  hospital ,  i n  accordance with 

Fees f o r  hospi ta l  care, 



(Par. 4-3a( 1) ) 

doctors '  services ,  drugs and medication were based on t h e  lowest pre- 

vailing rztes i n  the  surrounding t e r r i t o r y .  I n  order t o  gain t h e  co- 

operation of pa t i en t s  and i n  the  i n t e r e s t  of t he  geheral p m j e c t  wel- 
. a  

fare, no charge was made f o r  services  i n  the Health Center (Public 

Health Service), Contagious Disease U n i t ,  or Psychiatric Unit of t h e  

Infirmary. To f a c i l i t a t e  the payment of medical fees by the  contrac- 

t o r ' s  employees, a wage deduction plan was adopted whereby any employee 

could have proportionate amLjunts deducted from his wage check each pay 

period u n t i l  the  f e e  was discharged.. 
I 

c 
(c )  Twe of Aledical Service Rendered. - I n  

Apri l  19iJ, a f i r s t -a id  a t a t ion  was establ ished a t  the  s i te  of' construc- 

t ion,  and by June f s c i l i t i e s  and staff were avai lable  for first aid 

and 10 bed cases. 

employees and t h e i r  famihies in July 1943. 

of the hospi ta l  was 38 adult beds, 4 pedia t r ic  beds, and 8 cr ibs .  

V 
Regular hospi ta l  f a c i l i t i e s  were f irst  apai lable  t o  

A t  this t i m e  t h e  capacity 

By 

June 1944, the capacity of t h e  hospi ta l  had been increased t o  116 beds. 

In  September 1943, an out-patient c l i n i c  was opened'in conjunction with 

. t h e  hospi ta l  f o r  treatment cjf p a t i e n t s  not reGuiring hospitalizEtion. 

Pa t ien ts  v i s i t e d  the  c l i n i c  voluntar i ly  and selected t h e i r  f avor i t e  

doctors within the  limits of t h e i r  a v a i l a u l i t y .  I n  November 1943, a 

temporary s ick  bay was establ ished i n  three barracks, as hospi ta l  f a p i l i -  

ties were inadequate t o  care f o r e t h e  lz rge  numbers of cases which re- 

quired cmfinement. b c a u s e  of an increase i n  the  number of contagious 

and infect ious dikeases, a spec ia l  i so l a t ion  unit  was establ ished in 

a barracks b&ding i n  December 1943; 

barracks was added t o  t h e  i s o l a t i o n  unit. 

I n  January 1944, an addi t ional  

As t h e  population continued 
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t o  increase, it became ai;,arerit t h a t  t h e  teaporarj- barracks f a c i l i t i e s  

f o r  s i ck  bay and i s o l a t i o n  were imdequate,  and the  construction of an 

infirr ,ary and public h e a l t h  buiiding was begun. 
. a  

Tks building, provid- . 

ing  space f o r  224 beds and quarters  f o r  t h e  Public Health Service, 

was occupied i n  June 1944. 

d t s  were established, the  temporary barracks which had been used 

f o r  these services  were returned t o  housing. 

service was maintained by t6e contractor, a U  pre-employment and 

As these isolat ion,  s i ck  bay arid psychiatr ic  

Since the  medical 

t e d n a t i o n  physical exadnat ions  were made by t h e  mdical staff. 

AdeGuate laboratory and x-ray f a c i l i t i e s  were provided f o r  both in- 

pa t i en t  and out-patient services  (See kpp C a), 
(d)  I n d u s t r i a l  Xedical Relations. - An indus- 

. t r i a l  medical r e l a t ions  sect ion was established as par t  of t h e  Nedical ,  

Division. 

accident and health Lisurance, d i s a b i l i t y  waise payments, and wage com- 

pensation. Medical rep,crts, concerning t h e  e l i g i b i l i t y  of applicants 

f o r ' t h e  above benefi ts ,  were submitted fron t h i s  section. One senior  

This sec t ion  performed the  necessary functions in handling 

clerk,  one ass i s tan t ,  t h ree  stenographers and one messenger were as- 

signed t o  duty i n  this section. 

(e )  Use of Handicapped iiiorlunen. - As a means d 

u t i l i z i n g  a l l  avai lable  manpower, a plan was adopted whereby persons 

with major physical  defec ts  could be hired, with the  understanding t h a t  

job placeaent would be Lade i n  accordance with t h e  nature of t h e  de- 

fec t .  These defec ts  were t h o s e  vhichvrere ex is ten t  at the t i l i r e  of ap- 

p l i ca t ion  f o r  employmerit. 

pat ional  i n ju ry  by which/ he was incapacitated t o  scme degree but re ta ined 

If, however, an employee sustained an occu- 



a high percentage of ids working a b i l i t y ,  the biedical a iv i s ion  recom- 

mended t h a t  he be placed on "guided uiork". Any employee who was given 

guided work was allowed t o  work nine hours a day f i r  five days a week, 
. a  

with Saturday and Sunday as specified r e s t  periods,. The work given 

t h e  employee WBS dependent upon t h e  severi ty  of the injury.  

guided work policy was another means of conserving manpower, and acted 

as an incent ive t o  the errployee t o  recover h i s  t o t a l  a b i l i t y  t o  re turn 

The 

t o  his regular job. . c 

(f) Ormnization. - The kedical Division was 
. orginized on 21 Carch 1943, under the  d i rec t ion  aid  control  of t h e  prime 

contractor, E. I, du Font d Nemours & Company, Inc. 

v i s ion  of Lir, J. bl. Wetherhold, an o f f i c e  was establ ished in the Gray ' 

Under t h e  super- 

Building in Pasco, i!Jashin&cri. The staff comprised two doctors and 

a nurse. No x-rsj or laboratory work could be performed at  t h i s  o f f i ce  

and, consequently, these procedures werl; carr ied out i n  the Lady of 

Lourdes Hospital i n  Fasco, rHth the  s h i f t  of t he  niedical f a c i l i t i e s  

t o  t h e  construction s i t e  at Hanfcrd, the iuedical staff expanded t c  keep 

pace with the  incrzasirig de:iizlld, iuAj.1,. i r i  June 194, t h e  staff had de- 

velogeci i n t o  a force of 372 peoFle (29 supervisors aid ass i s t an t  super- 

visors,* 31 p h y s i c i a s ,  165 nurses, 10 technicians,  4 d ie t i c i ans  arid 133 

aides  and order l ies ) ,  

construction ;.base occurred during t h e  sumer of 194, near ihe  end of 

t h e  construction work. 

t ies  were sh i f ted  t o  Richland. 

The peak denaid or1 medical service during the  

Follov5-g t h i s  period, the  major medical i 'aci l i -  

I Cn 10 February 191;5 t he  Out-patient 

Cl inic  was closed, a d ,  on 15 February 1945, the last  pa t i en t s  i n  the  

hospi ta l  were truls 'ferred t o  Richlad .  



I ( g )  S t a t i s t i c s .  - From Mach 1943 until the 

close of t he  ccnstruction ;ihase, the  uedicdl operating s t a t i s t i c s  were 

as follows: 

Period - 
242 
March 

April 

June 

J 4 Y  

August 

September 

October 

November 

December 

u 
January 

February 

March 

April 

ailas 
June 

J d Y  

August 

September 

October 

November 

Doctors 

1 

3 

4 

5 

7. 

9 

13 

14 

16 

18 
. 

2l 

21 

21 

24 

27 

35 

38 

35 

34 

32 

27 

Nurses - 
0 

2 

6 

10 

15 

22 

30 

47 

53 

79 

. 95 

105 

Si.1 

117 

130 

150 

160 

157 

159, 

l.43 

122 

Pre- 
hployment 

108 

1,070 

1,661 

1,961 

3,124 

3,594 

5,585 

6,732 

5,591 

5,247 

7,280 

6,716 

9 , w  

8,182 

6,185 

4, 536 

3,938 

2,319 

85 5 

F i r s t  Out-Pat . 
Hid Treatments -- 

560 

2,983 

4,329 

6,933 

7,147 

6,812 

7,916 

12,465 

15, u 5  

19,669 

18,775 

22,688 

22,017 

27,759 

31,224 

30,753 

30,621 

25,685 

21,707 

14,320 

2,802 

. 2,861 

3, a 3  

2,911 

3,450 

3,427 

3,339 

3,740 

3,201 

3,756 

2,602 

h'cjs p i  t al 
mt. Days 

630 

940 

1,606 

3,732 

7,113 

6,078 

5,591 

7,309 

7 178 

5,875 

6,057 

5,128 

5,017 . 

5,687 . 

4,736 
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F i r s t  Out-Pat . HosAital - Period Doctors - Nurses Employment Aid Treatments Pat. Dam 

21 
&2& 
December 101 

19 74 uo 8,811 1,444 3,7u 

183 973 

-1945 
January 

February ii 2 - 2 , 593 

(2) The Dental Program. - dental  c l i n i c  was estab- 

l i shed  in connection with the  hospi ta l .  

throughout t h e  construction”phase, 

Two d e n t i s t s  were available 

This l i d t e d  number was considered 

sufficient,  as only emergency work was performed. 

i n  ‘a manner similar t o  t h e  biedical Clinic. 

Tne c l i n i c  operated 

(3) Public Health Service. - As the‘physical  well- 

beb-g of each iildjvidual on the  reservat ion was of vital importance t o  

t h e  successful completion of t he  construction project ,  public health, 

and san i ta ry  inspection un i t s  were established. Gn 31 March 1944, a 

public heal th  physician was wiployed and was then appointed, by the  

S t a t e  of Washington Depmtment of Health, as Deputy S t a t e  Health Offi- 

c e r ’ f o r  the  Hanford Engineer Norks. This arrangement gave l ega l  sanc- 

t i o n  t o  t h e  Hanford Fublic Health Program and t i ed  t h e  program i n t o  t h a t  

of t h e  s t a t e ,  but permitted secur i ty  r e s t r i c t i o n s  t o  be maintained, by 

special‘ arrangements w i t h  the S t a t e  Health Department. Yess h a l l s  and 

ca fe t e r i a s  were inspected daily, and n i l k ,  water, and food inspections 

were made periodically. .  Trailer camps were inspected weekly, and period- 

i c  inspect ions were nade of barracks, d o r d t o r i e s ,  schools, and s t o r e s  

i n  both Hanfmd and Richlarid. 

staff could be decreased, by re l iev ing  them of unnecessary house c a l l s  

and c l i n i c  v i s i t s ,  t h e  Public Health Service i n s t i t u t e d  a home nursing 

I n  order t h a t  t h e  load on the  medical 

,? 



service.  This uni t  handled requests f o r  medical service at barracks 

or trailers. 

the  pat ient .  

pa t ien t  required hospi ta l izat ion,  t h e  services  of a physician , or 

Upon rece ip t  of such requests a nurse was dispatched t o  

It was the  duty of t h i s  nyrse t o  d e t k n i n e  whether t h e  
4 

I (  

first-aid treatment by t h e  nurse. 

(4) The Cost. - The expense entai led i n  constructing 

and operating medical f a c i l i t i e s  at Hanford during t h e  construction 

phase i s  indicated belqw. 

(a)  Cost of Hosri ta l  Buildinm 

c 1. Hospital - $ 434,000 - 
- 2. Convalescent & 

I so la t ion  Nard 
& Public Health 512,700 5 946,700 

(b) Cost of Hospital Equipment. 237,000 

(c )  Cperatina Cost - Uedical F a c i l i t i e s  

- -  1. Labor . 431,734,000 

2. b k t e r i a l  3l0,OW 2,044,000 

T a t &  $3,227,700 

- 

Operat in,q Def ic i t  

Cperating Cost $2,044,000 

Less revenue 258,000 

Less expendable 
supplies trans- 
fer red  out 62,000 $1,724,000 

b. h e r a t i o n s  Fhase. 

(1) .The Kedical Promam. - 
(a). Community Meeds. - I n  t h e  establishinent of 

t h e  medical program f o r  t h e  v i l l age  of Richland, it was determined 



- 

t h a t  it would be necessary to  prcnri.de f a c i l i t i e s  f o r  complete medical 

care of a l l  res idents  of Richland P;ho were dependent o r i the  Hanford 

Engineer Works e i t h e r  d i rec t l j .  or ind i rec t ly ,  f o r  both occupational 

and non-occupational i l l n e s s e s  and in ju r i e s .  The i s o l a t i o n  of the  pro- 

j e c t ,  fran centers  of population with establ ished medica  f a c i l i t i e s  of 

su f f i c i en t  capaci ty  t o  render the required medical service, was the  de- 

termining fac tor  i n  this decision as it was st Hanford. 

decided t h a t  the  medical faal i t ies  provided zt Hanford for construc- 

It was a l s o  

t i o n  personnel should not be used a f t e r  the  stzrt of operations, as 

t h e ' p l h t  hazards, as determined by the  p i l o t  p l a t ,  indicated t h a t  

t h i s  construction v i l lage ,  should be c o q l e t e l y  evacuated. To provide 

the  required medical f a c i l i t i e s  f o r  an estimated population of 15,000 

persons, t he  construction of a 75-bed h o s p i t d  was authorized. 

was locatea at Richland, 30 d l e s  from the  bcundry of t he  operating 

area. The r a t i o  of 5 beds per thousand popLztion, although higher 

than the nat ional  averate, was necessary because of t h e  i so l a t ion  af 

This 

I 

t he ' v i l l age  and t h e  high percentage of dormitory-housed workers, and be- 

cause normal hospi ta l  pa t ien t  popdabion r a t i o s  cannpt be applied 

safely t o  a population as small as 15,000. 

was plated i n  operation, i t  beca,ik evident t h a t  even 'though the capacity 

Shortly a f t e r  t he  hospi ta l  

was adequate fo r  general needs, t he  estimate was ~ O I Y  for obs te t r i ca l  

cases and a l s o  for out-patient f a c i l i t i e s .  To provide addi t ional  .fa- 

c i l i t i e s ,  a wing was added t o  t h e  Obstetr ical  Section and a separate 

building was constructed t o  house t h e  Uental Section and t h e  Cut- 

pa t ien t  Department. 

i s o l a t i o n  wards f o r  t he  care of contagious diseases.  

Two housing units were provided t o  be used as 

http://prcnri.de


- 
(b) Polics. - The operations medical organiza- 

t i o n  was made up of two major divisions,  one concerned w i t h  v i l l age  

heal th  and the  other w i t h  i ndus t r i a l  medical care.  

s ion i s  discussed m e r  Par. 3c12e(1). 

t ies,  including obs te t r ics ,  pediatr ics ,  surgery, i n t e r n a l  medicine, 

eye, ear, pose and throat ,  should be maintained as such and t h a t  special-  

ists i n  these  f i e l d s  should be procured t o  head each special ty .  

this way better service,couId be offered than i f  a type of general 

This la t ter  did- 

It was f e l t  t h a t  t h e  special-  

l 

I n  

prac t ice  was ins t i t u t ed .  Definite requirements were s t ipu la ted  f o r  

the'professional'membembers of t h e  staff. 

Department, including physicians, were r e m e r a t e d  f o r  t h e i r  services 

All employees of the  kedical 

e n t i r e l y  by salary. The policy of f r e e  choice of physician by t he  pa t ien t  

was maintained i n  so far as the physician's time permitted. 

es were, i n  general, based uijon ti'ashington S ta t e  compensation fees. 

ever, t h e  usual charges i n  the  neighb0rir.g v i l l ages  and c o d t i e s  a lso  

were considered in reaching an approved f ee  schedule f o r  Richland. Fees 

Fees and charg- 

How- 

charged f o r  medical cere were somewhat lmer than those usually 

charged f o r  t h e  specialized services  offered, because it was agreed 

tha t  good medical care at low expense was an inducement i n  procuring 
I 

persorael and i n  reducing labor turnover. 

was given consideration but discarded i n  favor of a wage deduction 

k medical prepayment plan - 

pos tpapent  system f o r  contractor 's  employees. 

were furnished medical and dental  care i n  accordance vdth Army rem- 

hi i l i tary personnel 

l a t ions .  

( c>  m e of Medical Service Rendered. - For a 

short  period, from March 1944 until  20 b y  1944, the  medical care of 



(Par.4 - 3b(l) (c)) 
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t h e  residents  of Richland was provided by physicians f m n t h e  Con- 

s t ruc t ion  Section. 

fo r  service,  with the.physicians being given t h e  pr iv i lege  of re ta in-  

ing  t h e  fees  collected.  

sa t i s fac tory  condition of medical care due la rge ly  t o  t h e  a t ten t ion  

of t h e  physicians t o  the pay patientsiand because of the d issa t i s fac-  

t i o n  arising,from the reimburseruent of physicians on a p a r t  salary and 

part fee-for-service baqis ,c i t  was decided t o  t ake  over t h e  medical 

care of t h e  v i l l age  residents  at t h i s  time ra ther  than w a i t  u n t i l  the  

previously planned date of 1 AMust 1944. 

change i n  plan, medical rout ines  and procedures were informal and were 

modified as necessaq t o  car ry  the  load. 

work load at t h i s  t ire ,  p r e c t i c d l y  a l l  medical care was on an emer  

gency basis.  

juries only, or  very minor personal i l l n e s s e s  o r  in jur ies ,  would be 

t rea ted  without charge by t he  first-aid station. 

were re fer red  t o  t h e  c l i n i c  and were charged f o r  medical care. 

u a l l y  procedures were developed by which the  pa t i en t  came t o  the c l i n i c  

Non-industrial patierl ts  were charged a regular f e e  

On 20 May 1944, however, because of the  un- 

Because of this sudden 

Because of' t h e  excessive 

To avoid coufusion, a policy was adopted t h a t  plant  in- 

All other patients 

Grad- 

only with a pr io r  appointment, except i n  case of emergency. 

1944 t h e  out-patient f a c i l i t i e s  became over-crowded and a separate  

building was constructed. 

Out-patient Departments and was readj f o r  use in January 1945. 

f u l l  operation of t h e  v i l l age  hospi ta l  was real ized,  spec ia l ty  services 

such as surgery, pediatr ics ,  obs te t r ics ,  i n t e rna l  medicine, ege, eary 

nose and th roa t  were a reguiar p a r t  of t h e  meaical service offered to 

pat ien ts  both i n  t h e  hospi ta l  and i n  the  out-patient c l in i c s .  

I n  November 

This building housed the  Lledical and Dental 

After 

I .  

t. 

b 



and out-patient c l in i c s .  

(d) OrRanization. - The medcal service at 

Richland was administered by t h e  Eledical Uepartiilent of t h e  contractor, 

E. I. du Pont de Nemours & Company, Inc. The Eedical Department was 

under t h e  d i r ec t i cn  of t he  Xedical Superirkendent, D r .  Ti. D. Iu'orwood, 

who i n  t u r n  was responsible t o  the  Assib-dmt Plant h n a g e r .  

staff, on the  opening of: t h e  v i l lage  aed ica l  service in l a t e  b y  1944, 

The 

consisted of 2 doctors and 12 nurses. As the construction phase de- 

clirled, physiciuis were sh i f ted  fron! Hanford t o  Richland. Formal 

o f f e r s  t o  applicants and processing of personnel fo r  t h e  staff were 

performed as a routine procedure of the company Employment Department. 

Select ion of prospective lo&iers of t he  Professional staff was mde by 

medical personnel of t h e  Hanf'ord Engineer Xorks, vcith approval by t h e  

Medical Superintendent. I n  sme irstsmces, the Wilmington Office of 

E. I. du Pont de Nemours 6 Coilyarv, Inc., directed t h e  ergloyruent o r  

trarisfer of indiviuuals  f o r  t h e  medical skff. 

c a l  service had developed i n t o  a ski'f of 366 employees, c w s i s t i n g  of 

14 physicians, Ti& nurses, and 27k other eriirlo; "tj such as orrierlies, 

aides, janitcrs, e t c .  

B; July 1945, t h e  medi- 

(e )  S t a t i s t i c s .  - From June 1944 u n t i l  June 

19G6, the  izedical operating s t a t i s t i c s  Fi'ere as f oliows : 

Orderlies, Out-Fat. Hospital Total 
Period Doctors Nurses Aides, etc.  Tre3trUe;l.t Fat. Days Powlat ion 

2 .14 31 1,000 79 4,462 
a t 4  

July 7 24 1J. 1,516 119 5,692 

June 

I 



Period Doctors 

u k 4  
A u p  t 

September 

October 

November 

December 
I 

B4i 
January 

Febzpry 

March 

April 

June 

* July 
Jt August 

* Septenber 

October 

November 

December 

B4i 
January 

February 

W c h  

April 

8 

9 

10 

11 

12 

12 

15 

15 

14 

14 

uc 
12 

12 

u. 
u 
ll 

11 

u. 
11 

11 

ll 

Nurses 

34 

50 

69 

68 

61 

75 

83 

81 

78 

77 

7s 
51 

47 

51 

47 

49 

51 

53 

53 

54 

57 

0 

Orderiie s, 
Aides. etc .  

- 
- 

218 

226 

226 
c 

. 272 

272 

276 

278 

280 

274 

31 

29 

33 

36 

37 

40 

37 

36 

36 

33 

Cut-Pat . 
Tre atrLent 

1,623 

2,170 

2,597 

3,057 

3,262 

3,470 

3,525 

3,373 

3,363 

3,304 

3,044 

3,746 

3,772 

3,596 

2,815 

3,439 

3,278 

3,852 

3,882 

3,675 

4,095 

Hospital 
Pat. Dzys 

. a  

686 

1,267 

1 , 434 
1,655 

1,731 

2,185 

2,25 

2,270 

2,595 

1,948 

1,761 

1,996 

2,169 

2,119 

1,871 

1,863 

1,546 

T a t &  
Fopulation 
- 

7,050 

9,096 

10,360 

11,270 

11,760 

--- 
15,147 

15,401 

15,355 

15,266 

14,403 

U, 167 

13,616 

13,218 

13,098 

13,178 

13,234 

13,194 

13,113 

* As of end of uonth 
Balance as of midnight 25th of month 



T o t a l  , Orderlies Out-Pat . Hospital - - Period Doctors Kurses h d e s  etc .  Treatment Pii t ient Days Population 

54 35 3 895 : 1,917 

June ll 53 34 3,660 i, 859 12,761 

(2) Dental Program. - The dental  program at Richland 

was establ ished i n  close associat ion with the  medicd prograu. The 

first dentist  a r r ived  i n  June 1944 and provisions f o r  emergency dental  

care were i n s t i t u t e d .  W i n g  June and July, energency treatment was 

provided f o r  approximately 250 persons. 

c 

Regular dental  service was 

first avai lable  ip August 1944, with t h e  a r r i v a l  of addi t ional  person- 

riel. Dental pa t i en t s  were free t o  choose t h e i r  favor i te  d e n t i s t s  

. 

within t h e  limits Gf t h e i r  ava i l ab i l i t y .  The fees charged were com- 

parable t o  those of the surrounding area. 

completed and income earned was rcaintained by each den t i s t  f o r  

A da i ly  record of work 

administrative pn'pcses. However, no percentage or  bonus was given 

f o r  incame earned in excess of his normal year ly  salary.  Operations 

of general p rac t ice  were not standardized, each d e n t i s t  being allowed 

t o  canduct his prac t ice  according t o  his a b i l i t y ,  training, and judg- 

ment. The following table ind ica tes  t h e  dental  work load from June 

1944 t o  June 1946. 

Period Dent is ts  
* 

- 
w 
June 1 

J d Y  1 

A u g u s t  2 

September 2 

Number of Dental Pat ients  

(Appmx. 250 cases 

seen i n  t h i s  period) 

384 

525 

8k4 

!; 

. .. October 3 



t’ ’ *‘ 

Period 

B 4  
November 

December 

1945 
January 

February 

March 

Apri 1 

llaz 

June* 

* July 
o August 

+t September 

October 

November 

December 

gI46 
January 

February 

March 

April 

k Y  

June 

. -  _. . 

Dentists Ntrmber of Dental Patients 

3 

3 

3 

3 

5 

‘5 

5 

5 

, 7  

7 

,7 
6 

5 

4 

6 

7 

8 

8 

8 

7 

1,222 

1,221 

1,749 

1,772 

2,032 

2,033 

2,007 

1,886 

1,67rc 

1,855 

1,382 

1,222 

1,218 

1,646 

1,766 

1,864 

1,669 

1,610 

* As of end of month 
Balance as of midnight 25th af month 



(3) puklic Heal th  Program - The Public Health Sec- 

t i o n  of t h e  Censtruction Ledical Department had gradually sh i f t ed  

personnel t o  Richland on a l oan  basis, as the  need for such service 

sh i f ted  iron Hanford t o  Richland. On 15 Janumy 1945, this uni t  was 

completely transferred t o  t h e  Gperations Uedical Departmerit. The 

personnel t ransfer red  includeci a supervisor of public health, a nurs- 

ing supervisor, seven public health nurses, one hea l th  educator, th ree  

sani tar ians ,  and two c l e r i ca l r a s s i s t an t s .  The functions of this uni t  

were comparable t o  Lhose of t h e  Fublic Health Department of a c i t y  of 

s i d &  size.  

were maintained f o r  t h e  protect ion of the project  personnel. 

san i ta ry  inspections were riade of all cafe te r ias ,  canteens, cafes, 

dormitories, barracks, and food s tores .  

including infant  and pre-school, school, adul t ,  and i n d u s t r i a l  hygiene, 

and morbidity and crippled chi ldrecs  I services, w a s  established. Ulk, 

water, and food inspections were made periodically.  

t i o n  maintsined supervision of sewage disposal, &aria and pest con- 

t r o l  and wster analysis .  

by the  f u b l i c  Heal th  Departmeit, as these services  were p i roa r i ly  f o r  

t h e  benef i t  arid protect ion of t h e  project  as a whole. 

Tuberculosis, venereal djeease, and maternity c l i n i c s  

Periodic 

k public health nursing ser-rice, 

The Sanitary Sec- 

KO charges were mde for services  rendered 

(4) Emergencj Disaster  Fronran;. - A medical prepared- 

ness  propaoi was established, i n  conjunction with t h e  i n d u s t r i a l  medical 

groups, f o r  operation i n  cases of a major disaster which required mdi- 

c a l  par t ic ipat ion.  

bj- Lk. Newton Stapleton. 

given all medical personnel and amergency f i e l d  units were organized. 

The overa l l  d i rec t ion  of this program was assumed 

However, de f in i t e  ae rgency  assignments were 



Special  provisions were &e t o  evacuate t h e  plant h e a s  and Richland 

Village if an emergency arose requix5.r.g these dras t ic  J procedures. 

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

of providing medicdl and re la ted  f a c i l i t i e s  a d  care  f o r  Richland 

Village thru  June 1946. 

(a)  P e r w e n t  Eedical F a c i l i t i e s  
,. - 1. Hospital building $615,000 

2.. ProTessional 
'Builditlq 110 , OLY) 

- 
Total 725,000 

b 
. 

(b) OperatinR Cost thru June 1946 3,394,758 

Total Uedical Cost 4,119,758 

(c)  Revenue 813,59p 

Total Net Medicd Cost 3,306,159 

(d) Breakdmn of OperatinF: Xedical Costs arrd 

Revenue. 
Non Indus t r ia l  

Gross h e n s e  Revenue Net Expense 

4, Dental Dept. $ 137,478-90 u30,&74 94 8 7,003.96 
c 

Pharniac y 64,648.22 629529.85 2,118.37 

U t i l i t i e s  
(water,' f i r e ,  e lect ,  e t c )  84,186 -43 84,186.43 

Public Health 1,857,362 93 1,8573362093 

Indus t r ia l  . 
Medical and Hospital W e n s e  1,251,083947 620 594 31 ' 630 j 487 16 

TOTAL $3,394, 757 -95 $813,599.10 $29581,158.85 





REPRODUCED A T  THE N A T I O N  
. r )  

SIXTIOX 5 - 2ICLCGIC AfG I W T H  PHYSICS IIESZARCH 

5-1 General. The or ig in  and growth of the  research a sect ion 

came as a natural  development of thz rap id  progress of physical  research. 

Before t h e  r e spons ib i l i t i e s  of the pro jec t  were assumed by t h e  Office of 

Sc ien t i f i c  Research and Development, research carr ied aut i n  i so la ted  

physical experiments concernhg i s o l a t i o n  and u t i l i z a t i o n  of uranium 235 

was on a very sraU sca le  and, i n  r e a l i t y ,  const i tuted no med ica  hazard. 

However, as t he  physical. phises  developed, it becam apparent that hazards 

due t o  radiat ion,  froir: the parent substance, urmium, and i t s  natural and 

a r t i f i c i a l  d i s in tegra t ion  products, including radium and t he  f i s s i o n  pro- 

ducts, could be extremely in jur ious  t o  the  human body. 

previously accumulated t o  show that long-lasting detriulental effects ,  and 

occasional f s t a l i t i e s ,  could occur, follov.ing ind iscree t  use of radium or 

x-rays, through e i t h e r  ignorance or  neglect. 

- 

Experience had 

This concept was apparent t o  

the  d i r ec to r s  of t he  individual  pro jec ts  and, v;ith t h e  grouping of the 

s m a l l  units under OSRD, caused them su f f i c i en t  concern t o  a l loca t e  a 

portion of t h e  funds of t h e  Chicago project  t o  biological  research, and 

development of rzthods of protect ion f o r  both research and production em- 

ployees. 

even at ' this ear ly  date, resu l ted  i n  the accumulation of much valuable data. 

The cooperation between the  medical and physical research sections,  

/ With t h e  continuing success of.physical  and chemical research,  t h e  general 

scope of t he  pro jec t  expanded rapidly.  

vis ion of t he  project  was assuned by the  Liarhattan D i s t r i c t  in 1942. 

The respons ib i l i ty  f o r  overa l l  super- 

With 

t h i s  consolidation of all f a c i l i t i e s ,  it becam necessary t o  organize a 

medic& sect ion t o  supervise the  medical research and health protection 

f o r  t h e  en t i r e  project .  
Q- 
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5-2 Purpose of Research Program. - The hazard problems, which 

accompanied t h e  grovrth ana development of t h e  Lanhagtan D i s t r i c t  i n t o  a 

gigant ic  i n d u s t r i a l  enterpr ise ,  have been reviewed in Section 2 of this 

Volume. The plimary concern of t h e  research sec t ion  was t o  inves t iga te  

the  po ten t i a l  damaging e f f e c t s  of the  uraxium a d  other radioact ive corn- 

pounds used, f r o m  rad ia t ion  or chemical t ox ic i ty  o r  both, and t o  

es tab l i sh  f i rmly t h e  maximum doses of the various radiat ions which could 

be received safely by projec t  employees. 

c e r t a i n  spec ia l  materials, which had had no previous i n d u s t r i a l  use, had 

t o  be deternined. 

t e c t i v e  masures night  be incorporated i n  the  design and operating prac- 

t ices of t h e  plants .  

i v e  methods of t r e a t i n g  tox ic  react ions which might be encountered i n  persons 

working with these  materials.  

c 

I n  acidition, t h e  t o x i c i t y  of 

. 
This knowledge was scught i n  order that e f f e c ~ v e  pro- 

It was necessary, also,  t o  attempt t o  develop effect-  

5-3 . Radiation Research. 

a. General. - The need f o r  re l i ical  research on t h e  hazards 

of t h e  W a t t a n  Di s t r i c t  program was first rea l ized  by t h e  University of 

Chicago group, whose research was on t h e  p i l e  process, f o r  t h e  trans- 

formation and i so l a t ion  of t h e  transuranic elenent, plutonium (239). 

(See Par. 3-12). The p i l e  reac t icn  produces a tremendous discharge of 

p a r t i c l e s  or energies of all types of radiat ion (alpha, beta  p a r t i c l e s  

arid ganifna rags, and fast ani slow neutron radiat ion) .  

i a t i o n s  cause react ion on entering l i v i n g  t i s sue .  

I 

All of these rad; 

Consequently, it was 

irrqortant t o  study biological  e f f ec t s  of all types of rad ia t ion  t o  de- 

termhe t h e  allowable exposures t o  radiat ion a r i s ing  both from an external  

source and from material taken i n t o  the  body. 

I. 

. -- 
----mb , 



b. X-ray an i  Gama Eiadiation. 

(1) Kncwledse Available. - There were considerable data on 
a 

t h e  b i L o g i c s l  a f f ec t s  of x-ray and gz=;r;;a rays ex i s t ing  p r i o r  t o  the h- - 

hat tan  D i s t r i c t  operLtion. However, aos t  of t h i s  ififormation concerned 

lethal or sublethal  doses and, although "tolerancet'  l e v e l s  had been set, 

t h e  information on which these l e v e l s  xere based was quite  sketchy. 

( 2 )  hesearch Required. - It was determined, thereiore ,  tha t  

a program should be insti tut 'ed t o  estLolisii f i r d g  the %oleramel' o r  

llmaxiual allowable dose" f o r  chronic exposures. 

e r& advisable t o  es tabl ish beycnd qiiestion the  c o q a r c t i v e  effectiveness 

of ~ r n u i z ~  rays and x-rays (known t o  be quit.;: s i i i l a r )  and of x-reys of 

d i f fe ren t  voltakes.  

Ih audition, it was consid- 

(3) Research Program Inst i tuted.  - The research i i i s t i tu ted  

t o  inves t iga te  these  points consisted primarily of aai ly  exposure of groups 

of ani;i?als of various species t o  gams rays and t o  X - ~ L J - S  of differmt volt-  

ajies, each group of anhmls receiving a d i f f e ren t  i eve l  c f  expcsure. 

a d d t i o n ,  exposures t o  &igie  l a r g e r  doses of these  radiat ions were aide, t o  

study the  acute e f f e c t s  prociuceci. 

I n  

The aninlals i n  all of these e x p r b r s n t s  

were carefu l ly  and regularly examined, using t h e i r  growth and general appear- 

ance as"a guiue t o  the  state of health.  Special  t e s t s  were a l s o  performed, 

incluuink ljlooci counts, urinalyses,  cheaical exadnat ions  of the blood and 

ce r t a in  other t e s t s  i n  selected cases. A l l  experiments were carefu l ly  con- 

t ro l l ed .  A t  death o r  at t h e  end of t h e  experiment post-mortem &aminations 

were =de. To determine the effect  of these radiat ions on genetics,  spec ia l  

experbents  were in i t ia ted  t o  study the  occurrence of ru ta t ions  i n  f r u i t  

f l y s ,  and the  e f f e c t s  of radi9t ion on the  breedinC; of mice. &her experi- 
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ments were car r ied  out t o  aeterrdne the biological  e f f e c t  of ce r t a in  doses 

of x-ray on f i s h  of various s i z e s  fron: the egg stage thrcugh t h e  various 

developmental s tages  t o  adul t  f i s h  (App. B5), 

t o  find bet ter  tests of r6dizt ion damage and t o  devise e f f ec t ive  methods 

of treatment. 

(4 )  

Attenpts have been made a l s o  

Ins t i tu t ions .  - The Xe td lu rg ica l  Laboratory of t h e  

University of Chicago perfomed some of t h e  acute radiat ion exposure 

and delegated t o  the  Marion& Cancer I n s t i t u t e  at Ekthesda, La., a 

comparative study of exposures of animals t o  x-rap and gama rays 

fr& radium, at d i f f e ren t  dosage levels ,  given d a i l y  over an hour 

period and continuing f o r  specif ied periods of time. 

designed t o  study the  e f f e c t s  of exposure t o  x-rays f r o z  voltage 

sources of 250,000 and l,OOD,OOO volts ,  at various dosage leve ls ,  

given i n  a pericd of a few minutes each day, was i r i s t i tu ted  a t  t h e  Univer- 

s i t y  of Rochester (See Par. 5-7). 

t h e  mouse breeding expe rhen t s  a l s o  were done there .  

8 
h 

Another program, 

The genetics study on f rui t  f l i es  and 

The f i s h  study was 

delegated t o  t h e  University of b'askington, Sea t t l e ,  Kashingtori, , Tests 

f o r  damage and treatment nethods have been invest igated a t  both t h e  

University of Rochester arri t h e  Un iv~gs i ty  of Chicago, 
I 

July, ' 
( 5 )  Results. - During the  jmr,,litf+5 t o  June 1946 enough 

%a cm+;rkn 
data has been accumulzted -,,again e&&xsd the  auv i sab i l i t y  

ofethe tolerance l e v e l  selected.  The various i n s t i t u t i o n s  are in 

t h e  process of preparing monograms dealing with t h e i r  experimental 

work. 

C. Neutron Radiation. ' 

(1) Knowledge Available. - Before t h e  k n h a t t a n  D i s t r i c t  

. 

i 
! 
! 

i 
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project  was i n i t i a t e d ,  sketchy information had been accumulated on the 

biological  e f f ec t  of f a s t  neutrons, l a rge ly  froir, t h e  treatment of a few 

cancer pa t ien ts  with this type of radiat ion.  
. ,  

(2) Research Readred. - However, very l i t t l e  data was avail-  

ab le  concerning the  e f fec t  of neutrons on the health of individuals  or  

concerning t h e  comparative effect iveness  of neutrons and x-ray or gama 

radiation. 

(3) Research ProREam Ins t i t u t ed .  - Programs which pard- 

l e l l e d  the  x-ray and gama rad ia t ion  research were set up also for 

neutron expcsures. 

i n  such a way tha t  cmparison could be made wi th  the x-ray and'gamma rad- 

i a t i o n  research. 

. 
These inves t iga t iom were planned and conducted 

Careful s tudies  of the a n b a l s  were car r ied  on as i n  t h e  

x-ray and gamma ray experkents .  

(4) Ins t i t u t ions .  - The Cancer Research Laboratory of Columbia 

University did a series of experbents  i n  which groups of mice were 

exposed t o  a dai ly  dose of fkst neutrons, each group receiving a d i f f e ren t  

dosage l eve l .  

mice, was carr ied on a t  t he  Biological Foundation of t h e  Franldin I n s t i -  

t u t e ,  Xewark, Delaware . 
effects '  of neutron exposures were carr ied out a t  Clinton Laboratories, 

Oak Ridge, Tenn. 

X skdlar s e t  of experiments, using dogs instead of 

Additional experhients on t h e  metabolic 

(5) Results. - kltnough all of these eqer iments  are continuing, 

it has been establ ished t h a t  neutron rad ia t ion  produces e s s e n t i a l  t h e  same 

ef'fect as x-ray and gama rad ia t ion  (See kpp. %). 

demonstrated t h a t  when neutrons are Keasured by instruments used for measur- 

Further, it has been 

ing x-rays and gamma rays, a iven @t of neutron rad ia t ion  is about '7-8 A 



)par. 5-3) 

as dS 
times efzect ive b i o l o g i c d l y  the  same unit of gamma or x-rays (See App. 

A /r 

B4 & Bb). In  calculat ing tolerance doses, an addi t ional  f a c t o r  of 

s a fe ty  i s  added and neutrons are  considered t en  times as ef fec t ive  

as gamma or x-ray radiat ion.  Durinz the year 1945-46 data Las been 

accumulzted by t h e  various research i n s t i t u t i o c s  which confirm/ the  

above statement s . 
d. Beta Radiation. 

(1) KnowledRe.Ava&ble. - h limited amount of data  11;8s 

avai lable  p r i o r  t o  h n h a t t a n  D i s t r i c t  operations on t h e  biologic21 e f f ec t s  

of bceta radiat ion.  Xost of this in fo rmt ion  was based on the  treatment 

of various skin coEdir;ions. However, this knowledge was i n c o q l e t e  and 

addi t ional  data  was required t o  c l a r i f y  socle of t h e  e x i a t h g  uncertain- 

ties. 

(2) Research Required. - Since beta  p a r t i c l e s  have l i t t l e  

penetrating power, i n f o r m t i o n  was desired primarily on t h e  e f f ec t  of acute 

and chronic exposures of the  skin t o  various amounts of beta  radiat ion,  and, 

i n  addition, t he  poss ib i l i t y  of t he  occurrence of systemic e f f ec t s  was 

t o  be explored. 

( 3 )  Research Froeraus Ins t i tu ted .  - To provide answers t o  

these cfuestions, animals were exposed acutely arid chronically t o  various 

l eve l s  of beta  radiat ion and ca re fu l i j  s tudied f o r  skin and systemic 

ef,fects.  comparison vias made a l s o  of the  effect iveness  of beta rad ia t ions  

from various sources. 

(4 )  Ins t i tu t ions .  - The bulk of experimentation on the  biolog- 

i c a l  e f f e c t s  of beta  p a r t i c l e s  was done at the  Clinton Laboratories and 

t h e  University of Chicago. A small corroborative program on this 



subject was performed at  the  University of Rochester. 

( 5 )  Fiesults. - T h i s  researc!i i s  continuing, but has de- 

monstrzted already t h a t  t h e  maximum allowable tolerance f igures  f o r  

beta rad ia t ion  t o  the  skin a re  conservative and unquestionably safe 

(See App. rU, & B6). It has been proved a l s o  t h a t  t h e  l e t h a l  dose of 

beta  radiat ion delivered external ly  i s  f a r  grea te r  than the  l e t h a l  dose 

of x-ray or  ganrma radiat ion (See App. E;4 & E6). 

resdts during t h e  1945-J946' period were again strongly confirmative 

of t h e  above statements. 

The experimental 

* e .  Alpha Radiation. - :hen alpha rad ia t ion  a r i s e s  from a source 

outside the  body, it has such l imited penetrating power t h a t  it is unable 

t o  produce e i t h e r  systezic  or  s lun e f fec ts .  Consequently, no invest igat ion 

of this type was undertakeii. 

f. Mixed Radiation. - I n  the  operation of t h e  p i l e  process, t he re  

exists the  poss ib i l i t y  of individuals  being q o s e d  t o  more than one type 
I of radiation. Bperiments  were i n s t i t u t e d  a t  Clinton Laboratories whereby 

animkls  were kegt i n  various pa r t s  of t he  operating areas i n  which they  

would be exposed primarily t o  neutron and beta  radiat ion.  

were ca re fu l ly  observed t o  detect  harmful e f fec ts .  

These animals 

None was found in s p i t e  

of t h e  f a c t  t h a t  the  animals l ived 2.4 hours per day, f o r  as long as more 

than a year, i n  the  more hazardous locat ions of t h e  p lan t ,  areas i n  which 

workmen did not spend more than a few minutes per day (See App. E& & a). 
g. 

su 

Instrument Research. 

(1) General. - New instruments had t o  be developed i n  order t o  

cessful ly  with t h e  rad ia t ion  problems t h a t  arose i n  the  course of 
I 

Manhattan D i s t r i c t  operations. Certain instruments were required for use 

5.7 
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i n  t h e  separation processes; others were needed f o r  heal th  protection. 

The la t ter  (as  indicated i n  Section 2) were based on well  knoxn pr inciples  

of rad ia t ion  physics, end the  chief contributions of t h e  Instrument Research 
a 

group were i n  developing appropriate ranges of s ens i t i v i ty ,  designing port- 

able  niodels, and making other modifications nhich adapted t h e  instruments 

t o  t h e  spec i f ic  needs of t h e  operations. I n  addition, spec ia l  instruments 

were developed fo r  masur ing  t h e  content of various radioactive substances 

i n  air. c 

(2) Ins t i t u t ions .  
c 

(a) University of Chicago. - The Instrument Section of 

t h e  University of Chicago group designed delicate e lec t ronic  ind ica tors  f o r  

various types of radiat ion,  and adapted such apparatus t o  t h e  conditions 

necessary f o r  e i the r  ana ly t i ca l  work or monitoring. 

produced a la rge  number of instruments f o r  other areas, and designed and 

constructed instrun;ents f o r  determining t h e  content of radioactive sub- 

stances i n  air (See App. Ij4). 

This Section a lso  

(b) Clinton Laboratories. - The Clinton Laboratories 

organized a separate instrument sec t ion  f o r  t he  construction of instruments 

especial ly  designed t o  neet  t h e  needs of t h e  Clinton in s t a l l a t ion .  

* (c )  Universit:; of Rochester. - The Rochester University 

group a l s o  assigned a group of men who devoted t h e i r  t h e  t o  instrument 

research and development. 

measuling alpha and beta p a r t i c l e s  and gamma rays were designed’and’con- 

Standard alpha meters and all pur;Jose meters f o r  

s t i uc t ed  f o r  other areas  u i t h  hazard problems frori: rad ia t ion  (See App. 6). 

(d) Other Instrument Sections. - Both Columbia Univer- 

s i t y  and Hanford Engineer Yicrks had Instrument Developeat Groups at 

4 



Viork on the  design of instruments especial ly  adapted t o  the  spec i f i c  

problems of t h e i r  respective operations. 
4 

5-4. Radioactive Substances - Hazard Research. 

a. General. - During the year 1945 - 1946 metabolism 

eqerinients  on polonium, plutonium hci radiumlusing dosages expressed 

as micro cur ies  per Kg., t h e  short  term l e t h a l  dose s tudies  ind ica te  

t h a t  polonium i s  three tines as toxic  as plutonium and t h a t  plutonium 

i s  a t  l e a s t  t h i i t y  t h e q  asZox ic  as radium. 

energies of t h e  alpha p a r t i c l e s  of these t h e e  substances, it i s  apparent 

On the  bas i s  of r e l a t i v e  

that ' for  radiuru d.nd i t s  daughters and plutonium, the  energies per micro- 

cur ie  are ap;;roximtely equal. The reason f o r  this is t h a t  t he  mount 

of radium l o s t  from excretion i s  compens&ed by the re tent ion of i ts  

daughter products. 

ind ica tes  that the  former is  approximately twice as tox ic  per unit of 

alpha ray energy diss ipated i n  t h e  body f o r  10 days, f i v e  tii:,es a t  20 

days and as high as t e n  tiriles a t  t h e  30 day period. Biological explana- 

t i o n  f o r  these  differences Gay be o+l&&,,on t h e  d is t r ibu t ion  of these 

On the  same basis,  t h e  poloniun$plutonium comparison 

based 

e l e e n t s ,  the  radium burying i t s e l f  deep i n  the  bone, the  plEtonium in 

t h e  endosteal l aye r s  near the  marrow and t he  polorLurn in t h e  hematopoietic 

and l y q h a t i c  t i s s u e s  ti:e;welves. The 6-8 months s tudies  of the  corrpara- 

t i v e  l e t h a l  dose terid t o  corroborate t h e  above fiiidings. Patholo@c,al 

f indings ind icz te  tha t  radha shows an a f f i n i t y  f o r  t h e  heiiiatopoietic 

system, vascula .  systen;, l i v e r ,  kidne;, bovtel, bo:ie, and t e s t e s -wi th  

da.mge proportional t o  dose aiid tiLe. 

t he  heaatopoietic si ste;,., bovcel, aid t e s t e s  aril:. r i t h  damge LgZifl probably 

proportional. 

Polonium shows ar, af ' f ini ty  for  

31utoniuni shui~s i l s  crifinity for  t he  hematopoietic systcni, 



l i v s r ,  kidney, bowel, bone ami t e s t e s .  

althouQ, clore 1:iCely dis t r ibuted,  a re  not 

polonium. An usual f ' inahg ; i t i i  rcidiun i s  t h e  developent  of far 

advanced ar te r iosc le ros is  of t h e  aor ta  and l a r g e r  e r t e r i e s  including 

The ctanges &served x i t h  radiuu, 
so severe a s  t?.csc notca with 

t h e  coronuies .  Studies Zre being ccnducted on the  i n j e c t i o n  of non- 

toxic  amounts of plutonium, poloniun, radiun, uranium and possibly lead 

i n t o  human subjects in order t o  determine the  excretion r a t e s  i n  the 

urine and feces  of these s d s t a n c e s .  These s tudies  a re  not ready t o  

report  at t h e  present tine. The i c f c m a t i c n  gained from such s tudies  

w i l i  be used i n  determiring accurate13 t h e  allowable doses as judged by 

excretions of these substances in t h e  carefu l  moriitoririg of plant  per- 

sonnel working Hith them. 

of harmful material  preseat i n  the body a t  t h a t  unit time. 

The urinary quotient w i l l .  indicate  t h e  amount 

b. Radium. - Although processing of this material xas r i G t  

a major a c t i v i t y  of the b h h a t t a n  Dis t r ic t ,  it vas necessary t o  conduct 

animal studies  with radium, t o  use this substance as a base l i n e  of COP 

parison with the  other congaratively new radioactive substances. 

experhenta l  work was undertaken at both the  University of Rochester and 

t h e  University of Chicago (See Par. 5-7). 

The 

* C. Polonium. - Polonium (Radium F) was being produced i n  

r e l a t i v e l y  l a r g e  mounts (See Far 3-13) f o r  t h e  a h a t t a n  D i s t r i c t .  

careful  survey of t h e  medical l i t e r a t u r e  revealed t h a t  t h e  information on 

i t s  t o x i c i t y  was very sketchy and of doubtful accurzcy. 

program was established a t  t h e  University of Rochester t o  provide the  in- 

formation required. 

A 
/ 

Accordingly, a 

, 

These experirr;er;ts follmced the  plan indicated i n  Par. 

5-4, a., and from them it was possible t o  a r r i v e  at a "tolerance value" - 
5.10 



f o r  both deposition and urinar; excretion (See Par. 2-4, d and e ) .  

findings, plus  a fairQ simple quant i ta t ive method of measuring urinary 

poloniuni, resu l ted  i n  an effect ive,  r e l a t i v e l g  simple means of monitoring . 

These 

personnel. 

t o  t h e  kidneys and t he  blooci-forsling organs. InvestigGtions are continuing 

and have served t o  corroborate the preliminary estimates of lltolerancel'  f o r  

urinary excretion. 

poloniwn i n  air, but me, of 'konsidersbly less d u e ,  because &e amount of 

absorption through t h e  lung has t o  be estirrsted. 

The in jury  produced by la rge  doses of this material i s  p r i m r i l y  

?h 

llTolerance*l f igures  have a l so  been calculated f o r  

. d. Plutonium. - The Universi t j  of Chicago carried out 

most of the  research on t h e  metabolism of plutonium (239) and i ts  t c d c  

e f f ec t s  on the a n h l  oigaisru.  

might behave i n  some fashion similar t o  radium and, therefore ,  pa ra l l e l  

It was suspected tha t  this material 

s tudies  were made on radium f o r  purposes of comparison. The Crocker 

Radiation Laboratory of the  University of Cal i fornia  was enlisted t o  

carry out par t  of t he  experimental work on plutoniuni. Plutonium (239) 

was &de i n  the cyclotron at t h e  University of California  i n  t r ace  

mounts and used i n  m t a b o l i c  experiments (See App. E4). The r e l a t i v e  

,., ef fec ts  of plutonium alone or in conbination with other substances were 

compared. The r e s u l t s  of these experiments with t r a c e r  amounts of plutonium 

were used as p i l o t  experinents, f o r  es tabl ishing the  type of e x p e r h n t a l  

work t o  be done by the  Biological Section of t h e  Chicago gmup, when l a r g e r  

ma t s  of plutonium became available.  The work at t h e  Crocker Radiation 

Laboratory a l so  included work car r ied  out on s o i l s  of various geologic 

types which were a r t i f i c a l l y  contaminiLted w i t h  plutonium (239) (See App. 

a). Tests were r i e  t o  determine t h e  e f f ec t  of t he  contaminstion on grow- 

l 

,' '.. .. . .:. . 
' .. , . ( 5  . , . ' I :  
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* 
ing p lan t s  and t o  e s t i m t e  t h e  efficacy of various methods of decontamina- 

t i o n  i n  removing such mater ia ls  from the  s o i l .  Another phase included work 

on methods of removal of absorbed plutonium from t h e  animal body (See App. . 

Bk). 

group in developin& new methods useful in t h e i r  Work (See App. a). 
Results t o  da t e  would i n d i E t e  t h a t  plutonium after absorption m y  be one 

t en th  or one f i f t i e t h  5s dangerous as radium. 

depositioii, air content, et;. have been developed by taking t h e  most con- 

servbtive assumptions, with t h e  r e a l t  t h a t  in this work grea t  e f f o r t  WBS 

a 

I n  addition, ce r t a in  chemical expe rhen t s  were cer r ied  out bx this 

,. 
n 

llTolerancell f igures f o r  body 

expgnded t o  keep'contact down t o  extremely small amounts. 

a method of measuring urinary excretion i s  promising and it &?pears l i k e l y  

that it soon may have p rac t i ca l  application. 

Recent work on 

e. Fission Products. - The exper imnta l  work on these  radio- 

actdire products was carr ied out by the  University of Chicago group of 

. inves t iga tors  and by t h e  Crocker Radiation Laboratory of t h e  University 

of California.  

products of uranium a re  formed, and i n  the chemical separation of 

p l u t o n i m  these substarices could be hazardocs. 

a r e  formed by ac tua l  s p l i t t i n g  of uranium or plutonium atoms into two  

I n  the  p i l e  process, a n u t e r  of rzdioactive breakdown 

These f i s s i o n  products 

portioris of unequal sifie. 

problem of acute t o x i c i t y  and t h e  chmriic e f f ec t  of t h e  rad ia t ion  pro- 

duced by l ra ter ia l  deposited i n  t h e  bo*. These problem also required 

investigation, ana experiments were planned t o  carry t n e r  out. 

none of t h e  calculated f i s s i o n  products w 3 s  avai lable  and they were -de 

f o r  the  project  by t h e  group working w i t h  t h e  60-ir.ch cyclotron at t h e  

Since the;- are radioactive, there i s  t h e  double 
I 

I 

A t  f irst ,  

Crocker Radiation Lsboratory. The scope of t he  work on f i s s i o n  products 



included: 

a h a h j  

products by feeding, breathing, sna introduction of the  substance me- 

chariically i n t o  t h e  Ubod stream o r  t i s s u e  spaces of t h e  body; the  e f fec ts  

on the various organs of the body a f t e r  each type of exposure;’and the  

rates of e l h i m t i o n  of substances from t h e  b@;. Xethocis f o r  removal 

of these subatances from the  body were investigated (See App. B 4). 

Ti; Crocker Radiation Labpr&ory of the University of California a l s o  

carr ied out work on f i s s i o n  p o d u c t s  (See App. B 4). 

of t h e  f i s s i o n  products i n  animals W L S  stQdied, ana t h e  e f fec t  of arti- 

f i c i a l  c o n t a i n a t i o n  of s o i l s  of various geologic types with f i s s i o n  

products was investigated.  Tests were made on p lan ts  g r o w  on such so i l s ,  

and methods of d e c o n t d n z t i o n  t o  remove such materials from the s o i l  were 

studied. 

the elimination of these substances franl the  an- body. 

of iiashingtcn a lso  car r ied  out s o m  viork t o  determine the e f fec t  of stream 

determinzticn of poisonous or toxic  l e v e l s  on various species of 

study of acute and chronic poisoning after exposure t o  f i s s i o n  

The metabolism 
c 

Another phase of the problem dealt with fi.ethods of h c r e a s i r g  

The University 

pol lut ion by water froiII the p i le ,  on f i s h  m t i v e  t o  t h e  Columbia River. 

Fish were raised i n  tardss fed by various concentrations of t h e  

eff luent  frmi t h e  p i l e s  (which contained &lute amounts of f i s s i o n  

product’s) and observ&tions were u d e .  

form any conclusions fmm t h i s  study. 

Insuff ic ient  t h e  has elapsed t o  

During the  period of 1945-1946 the 

i’i’sh prograa has continued and the  r e s u l t s  are being cozipiled f o r  a 

corqrehensive report .  The plan of work i s  *: 1.) follow-up of the  

present experiments‘ extending thru  1948; 2 . ) corit inuat i  on of the  exposuras 

t o  cherLcal materials and a l so  observations of possible e f f e c t  in the  

Columbia U v e r ;  3. )  completion of the  his tological  s tud ies  d r e a d y  i n  
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progress on f i s h e s  dmaged by the  var ie ty  of x-ray dosazes. 

f .  Urailiun. - Luring the  period of July 1945 t o  June 1946 
a 

a va5etyv of  animal species were exposed t o  the dusis  di: f i v e  uranium 

CwpOunds, UF6, U02, UCl4 ,  UF4 and UQ(NO3)2. 

selected because the  grea tes t  number of employees were exposed t o  these 

sfbstances.  

These compounds were 

UO2(NO3)2 was included i n  the above list because of t he  

necessi ty  of a base l i n e . o f  comparison w i t h  da ta  available i n  the  

se&ntif ic  l i t e r a t u r e .  ,(Lo& of the  anhal experimental work done p r io r  

t o  t h e  Manhattan Froject was d e w  with U O ~ ( N C J ~ ) ~ . )  

of dusts  were used i n  the  experimental chambers. 

Two c m c e n t r a t i m s  

One dust l e v e l  was 

selected because it was thcught t h a t  it would produce no t iudc  effects ,  

and t h e  other l e v e l  (approximately ten  times,-) was chosen because 
4 s  qreat 

it would probably cause ahhal toxic  e f fec ts .  I n  t h i s  manner, t he  

probable maxirmUn safe l e v e l  of dust  concentration would be established. 

The experimental r e s u l t s  thus far  ind ica te  t h a t  t h e  establ ished tolerance 

l e v e l  a l l o w  a &mum fac to r  of sa fe ty  t o  the  people who work with these 

compounds. Additional important work consisted i n  t h e  developnent of 

accurate methods f o r  the  measurement of t h e  p a r t i c l e  s i z e  of uranium 

compounds i n  t h e  air. These techniques ara  used i n  t h e  control  of t he  

concent'rations of t h e  uranium compounds i n  the  experimental inhalat ion 

chazbers, and i n  t h e  monitoring of t h e  concentrations of such compounds 

i n  i n d u s t r i a l  areas uhere humans are exposed. Techniques f o r  t he  fraction- 

a t ion  of t h e  p a r t i c l e s  of uranium compounds i n t o  l o t s  of uniform s i z e  

have been developed. In  this way exposure of experimental animals t o  

pa r t i c l e s  of known s i z e  can be determined. Preliminary data indicetes  

t h a t  t h e  small p a r t i c l e s  are Eost toxic.  

\ 5 J 4  



5-5. Substscces of Fotent ia l  Chemical T o d c i t y .  - The spec ia l  

materials which were developed fo r  use i n  t he  processing of uranium com- 

pounds const i tuted po ten t i a l  medical hazards, s ince,  l i k e  uranium, very 

l i t t l e  w a s  known concerning t h e i r  t ox ic i ty  f o r  t he  human body. 

important of these substances were e l m e n t a l  f luorine and various Corn= 

pounds manufactured by react ing f luor ine  with hydrocarbons (fluoracarbons 

CgQ6, c2P44). - c7F16, 
an experimental program, Similar t o  t h a t  used by the  Toxicology Division 

of t h e  U. S. Public HeLth Laboratories. 

and-reconmended for  i n s t a l l a t i o n s  requir ing their use (See App. B 6 ) .  

work on these spec ia l  substances was carr ied out by the  Fharmacology Div- 

i s i o n  o f t h e  University of Rochester. 

category were t e s t ed  in t h e  year 1945-46. 

a 

The most 

The t o a c i t y  of these substances was tested by 

Protect ive devices were tested 

The 

No addi t ional  substances i n  this 

I 

5-6. hdus t r i a l  Research. 

a. General. - The indus t r i a l  applicat5on of r e s u l t s  of t h e  

resezrch program is described elsewhere i n  this volurrle (Section 3 In- 

d u s t r i a l  Eedicine) . 
was necessary t o  do ce r t a in  non-medical research primarily concerned with 

hazard control.  

I n  canaucting t h e  Indus t r i a l  Eedical a c t i v i t i e s  it 

. (1) University of Chicao.  - The Chicago group studied 

methods of monitclDing and developed methods of using x-ray film and 

ion iza t ioc  chambers t o  determine t h e  amount of rad ia t ion  e x i s t b g  amund 

working areas. 

designed t o  o f f e r  t he  maximUm protection. 

Ventilation systems were studied arid working areas were 

i3y use of t h e  da t a  developed 

by the  workers i n  this research group and the animal research group, 

measures were i n s t i t u t e d  t o  cover a l l  l i k e l y  p o s s i b i l i t i e s  of exposure and 



.. 

t o  safeguard t h e  workers i n  a l l  cases. 

(2) Clinton Laboratories. - The Clinton group had an in- 

d u s t r i a l  research scct icn similar t o  the one at Chicago. T h i s  group as- . '  

s u e d  responsibi l i ty  for  the medical supervision and protection of all 

workers a t ,Cl in ton  Laboratories, both by monitoring t h e  plant &id making ' 

p h y s i c d  and laboratory s tudies  of the  w r k e r s  zt frequent regular in te rva ls .  

(3) The University of Rochester. - The University of 
c 

Rochester a l s o  had an indus t r ia l  research section. FjSn and instrument 

monikoring methods and protective devices were developed, f o r  the.pro- 

t e c t i o n  of the  workers exposed t o  uranium and other special  raterials 

(See App. B 6). 

of the D i s t r i c t  Xedical Section, was done t o  detect  dangeraus amounts of 

c 

/ 

Actual Eonitoring of t h e  plant  areas,uider the supervision 

radioactive substances. Consultant service was provided, f o r  the deterah-  

at ion of t h e  extent of the  radioactive hazard i n  t h e  individu;Sl industry. 
- 

5-7. Reports or1 Research Act ivi t ies .  - The various research sec- 

t ions  kept in close contact y;i'ih t i e  C'ffice of the  Zedical Section through 

t h e  medium of ijrokress reports. 'The Chicago, Cliiiton Laboratories, U d -  

v e r s i t y  of California, aid Ilstional Cancer I n s t i t u t e  reports a - 5  f i l s d  

~ i t h  the D i s t r i c t  and a r e  designated as tl:e CI-! and CX reports. The Uni- 

v e r s i t y  of Rochester u d  Eiological Foundatiori reports  are a lso  f i l e d  i n  

t h e  Office of the Ledical Section wid are  desigmted as hl reports.  

1 

The 

r e i o r t s  fmm the  Universit: of Tiashiiigton nre f L l z d  i n  the same off ice  

and alre designsted as F i s t  f-rograii Iieports and Charts. 

5-E .  Organization. 

\ a. Manhattan D i s t r i c t  Personnel. - The D i s t r i c t  &@mer was 

required t o  EpFrave all contracts of t h e  Emhattan D i s t r i c t ,  including 
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those  f o r  medical r e s e a c h .  

Stafford L. Warren, acted i n  a staff capacity t o  the D i s t r i c t  Zngineer, 

t o  provide i n f o r m t i o n  on the  D i s t r i c t  requirwieiits for bio logica l  research. 

The Chief of t h e  Medical Section, Colonel 

4 

znd t o  report  t h e  progress of t h e  prograu. 

supervised, and integrated t h e  uedical research program. 

task  he W ~ S  aided by Lt. Col. H. L. Fr iede l l .  

F r i ede l l  was appointed Head of t h e  Division of Biological and Health 

Physics Research of the4Lediccal Section. 

selected as Assistant Division Head, and, with Capt. David Goldring, 

a c t i d  as l i a i son  'o f f icer  t o  the  research organizations. The relat ionship 

of t h e  Division of Biological and Health Fnysics Research t o  the  c i v i l i a n  

research agencies i s  i l lustrzted ir, t he  attached chart  (See App. C 22). 

Coloriel iYarren orgashized, 

I n  t h i s  

I n  Idarch 1945, L t .  Col. 

Capt. J. W. H o w l a n d  was 

b. University of ChicaRo. - The Health Program of the  Met- 

a l l u r g i c a l  Laboratory of t h e  University of Chicago was directed by D r .  

Robert S. Stone, former12 professor cf rxi iology at  the  Xedical School of 

t h e  University of Californie.  D r .  Stone joined t h e  hietallurgical Project 

as Associate Project Cirector  f o r  Health, i n  June 1942. He w2s charged with 

t h e  respons ib i l i ty  of protect ing t h e  health of  a l l  of t he  individuals  en- 

gaged i n  the  p i l e  process. To discharge this obl igat ion he waa required 

t o  prochre t h e  necessary personnel, t o  set up safe ty  standards and safe- 

operating procedures for the  p i l e  process, and t o  plan and supervise the 

research necessar) t o  insure i n t e l l i g e n t  formulation of the standards of 

health protection. 

v e r s i t y  of Chicago Clinics,  had been assigned previously the t a s k  of 

Dr.  Leon JLcobsor, a member of t h e  staff of t h e  U n i -  3 

c l i n i c a l  care  of project  employees, first as a consultant i n  January 

1942 and la te r  as an ass i s t an t  (Nuvernber 1942) i n  t h a t  capacity K i t h  



Dr. Stone. Dr. S h e a n  T. Cantril, previously Director of the  Radio- 

l og ica l  Departmnt of Svfedish Hospital, Sea t t l e ,  XaFhington, became 

Dr.  Stone's assistant i n  August 1942, and, with Dr. H. bi. Parker, an 

expert i n  rad ia t ion  doshe t ry ,  i n s t i t u t e d  the  indus t r i a l  hazards section, 

charged spec i f ica l ly  Nith the  respons ib i l i ty  of i n s t i t u t i n g  safe-operating 

prac t ices  f o r  radiat ion and r d i o a c t i v e  substances (Both D r .  Cant r l l  and 

/ 

Dr. Parker were t ransfer red  t o  Clinton Laborztories i n  August 1943, t o  head 

the  Health Program and Instrument Section respectively).  D r .  E. W. Xollan, 

Assistant Professor of Physics, University of Chicago, aided i n  the  develop- 

ment of monitoring instruments and in the design of t h e  shielding required 

c 

. 
br operation of t h e  p i l e .  After D r .  Cantril l e f t  t he  staff, D r .  L. 0. 

Jacobson became assistat  t o  D r .  Stone. 

were divided i n t o  the  following p u p s ,  headed by t h e  persons l i s t e d :  

The a c t i v i t i e s  of t he  organization 

1) 

2) 

3) 

Dr. Cole had been Associate Professor of Fhpiology, College of 

Cl in ica l  Medicine - Dr. L. 0. Jacobson 

Biological Resezrch - Dr. K. S. Cole 

Indus t r ia l  Hazards - D r .  J. J. Nickson 

Physicians and Surgeons, Columbia University, and performed experiments on 

toxicology of radioact ive substances. 

D r .  R. h. Zirkle, Professor of Botany, University of Indiana, D r .  C. L. 

He was as s i s t ed  i n  this work by 

Prosser, Assistaat Professor of Zoology, University of I l l i n o i s ,  and Dr. 

A,'  hi. Brues, Associate Fhysiciw,, Huntingbon biernorial Hospital, Boston, &ass. 

Dr. Albert Tannenbaun;, of t i e  research staff of f i c h e 1  Reese Hospital, 

Chicago, I l l i n o i s ,  perfomed t h e  feeding experiments t o  deterruine t h e  tox- 

i c i t y  of uranium compounds f o r  mice. The Indus t r i a l  Hazards Section, after 

D r .  Can t r i l l s  departure, was headed b j  Cr .  J.. J. Nickson serving d i r ec t ly  

I 
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under Or. Jacobson H’ho was ass i s ted  bj Lr. John 2. Rose. Assisting i n  

t h e  Section on Clinton Eiedicine were D r .  Samuel Schwartz, tho  w a s  i n  charge 

of b iocheds t ry ,  ana D r .  E. S. G. Earron, nssociate Frofessor of lhdicine,  

University of Chicago, who directed s tudies  of enzyme Chemistry. 

>a 

The 

Pathology Section was headed b;- Dr .  Xlliaii  Bloom, Frofessor and chairman 

of t h e  Department of Anatomy, at the  University of Chicago. D r .  Eloom was 

a s s i s t ed  by D r .  Herman Lesco. 

Director of t h e  Hadio iogicd  research Laboratory, College of Fhysicians 

D r .  G. Fa i l la ,  Frofessor of Radiology and 

and Surgeons, Colubla  University, D r .  17. H. Ta l l ia fe r ro ,  Dean, Division of 
c 

Biclogical Sciences, University of Chicago, and D r  . J. Watson, Frofessor 

ana Head of t h e  Department of Ledicine, University of Linnesota, acted as 

consultants t o  t h e  project .  

program expanded, u n t i l  approximztely 215 persons were employed a t  t h e  period 

of g re s t e s t  ‘activity.  

c l i n i c a l  group. 

Section who worked full or  par t  time on the  development and maintenance of 

instruments required by the  Kealth Program. 

The organization grew i n  size as the  research 

This does nct  include the  90 people employed i n  the  

Not included i n  t h i s  t o t a l  are persons i n  the Instrument 

c. Clinton Laboratories. - The heal th  program at Clinton 

Laboratories, under the  supemisioii of L r .  H.S. Stone, was di rec ted  by 

Dr .  Sim’eon Cantr i l ,  f rm,  i t s  inception i n  J u l y  1943 t o  September lY&. 

He was replaced at t h i s  t i a e  by,,John i i k t h ,  who had been previously a t  

t h e  National Cancer I n s t i t u t e .  

D f* 

i)r. -Xrth,  in addition t o  h i s  du t i e s  as 

d i rec tor ,  supervised the  c l i n i c a l  medicine sect ion of Cliriton Laboratories. 

C r .  H. J. Curtis, formerlg Assistant Frofesscr of Physiology, College 

Fhysicians and Surgeam, of Columbia University, was i n  charge of 

biological  research. D r .  K .  Z. kiorgan, previously a research physicis t  - 



at the  University of Chicago, was i n  charge of the  instrunent  section. 

A t  t h e  peak of employment, a t o t &  of approximately 100 persons were em- 

ployed by the  Clinton Laborstories Health program. 
. ,  

d. The University of Rochester. - The Biological and Health 

Physics Research project  of t he  Universit;. of Rochester was inaugurzted 

i n  April  1943, v,ith D r .  Stsfford L. Warren, Chairman of t he  Deparl;r;ient of 

Radiology, i n  charge. 

divided in to  t h e  following &jo r  sections,  headed by t h e  individuals 

l i s t e d  : 

He organized and supervised the  project ,  which was 

I 

1) Radiology - D r .  Andrew H. liowdy. 

2) :-'Enaraacology - Dr .  Harold Hodge. - 
3) Instruments and Special  Problems - D r .  iillliam F. Bale. 

All of these  nen were mmbers of the staff of the  University of Fiochester 

at the  start of t he  project .  D r .  Dowdy was associzte  professor of radio- 

logy, Dr. Hodge was associate  professor of biochemistry and pharmacology, 

and D r .  Bale was associate  i n  raciiolog3-. 

more concerned with a c t i v i t i e s  of t he  h n h a t t a n  Di s t r i c t ,  D r .  Dowdy 

As D r .  Karren becme more and - 

becarre a s s i s t an t  d i r ec to r  and, i n  November 1943, was appointed d i rec tor .  

He continued t o  supervise t h e  radiology section, u n t i l  Dr.  Robert Boche 

(Resear'ch Fellow University of Fennsylvania 2:edical School) was added t o  

t h e  stsff, i n  t h e  spr ing of 1944, t o  head t h e  department. U r .  3owdy was 

ass i s ted  i n  t h e  zdnin is t ra t ion  of t he  project  by Lr. Kaury Viantman, who 

a l s o  was i n  charge of t h e  s t a t i s t i c s  section. 

supervised research groups included: 

Cther 

(a) Jlr. George Boyd = - Head of Cyclotron ani 

individuals whg 

Xuclear liesearc 

Department, Biochemical Research Foundation, Newark, D e l . ,  i n  charge of - 
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spec ia l  s tud ies  of the t o x i c i t y  of c e r t a i n  radiozctive substances. 

(b) Capt. Fred Bryan - - Forrnerly in s t ruc to r  in t he  School of 

Uedicine and Dentistry, University of Rochester, i n  c h z g e  of hematology 

(subsequently replaced by G r .  George Suter, d s o  i n s t ruc to r  in Eedicine, 

a t  the  University of Eiochester). 

(c )  D r .  Alexander Dounce - - Ins t ruc tor  in Biochemistry at t h e  

University of Rochester, who was responsible f o r  e n z p e  chemistry. 

(d) D r .  F r a n c i s - H k n  - - Associate in Biochemistry a t  the 

University of Rochester, who was i n  charge of t he  mechanism group. 
L 

(e)  Capt . Roger Metcalf - - "iho was responsible f o r  t h e  pathology 

of t he  experimental work. 

( f )  D r .  L. T. S t e a m  - - Associate i n  Radiology a t  t h e  Uni- 

ver s i ty  of Rochester, jn charge of spectrochemistry. 

(g) Dr.  Herbert E. Stokinger - - Imwochemist ,  Univsrsity of 

Rochester, who was responsible f o r  supervision of inha la t ion  experiments . 
(h)  

s t a t i s t i c a l  section. 

( i )  

Ah. David Tiedemann - - Kho replaced &. Wantman as head of the  

Capt. Paul Rekers - - Conducted special  hematological research 

i n  radiat ion exposures. 

' ( j )  Capt. W i l l i a m  Valentine - - Conducted simila hematological 

research i n  rad ia t ion  exposurzs as Capt. Paul Rekers. 

(k) Dr.  Carl Voegtlin - - Retired Chief of t h e  National Cancer 

I n s t i t u t e ,  an authori ty  on toxicology, served as f u l l  t h e  - consul tul t  t o  

t h e  pharmacology section. 

Other part-time con&ants t o  t h i s  section included: . 
(1) D r .  H. H. Schrenk - - Associate Toxicologist of t h e  Bureau - 5.21 
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of nines.  

(m) D r .  J. F. Treon - - Ins t ruc tor  i n  T d ~ o l o g y ,  Kettering Lab- 

oratory of Applied Physiology, Cincinnati, Ohio . 
As t he  researcn program expanded, e s p e c i d l p  t ra ined  individuals  were 

added t o  t h e  staff uti1 8 peal.: of r;pproxiuately 3eO p e r s m s  was reached. 

Universitx of California.  - The medical reseerch program 

at Berkeley was under t h e  d i rec t ion  of D r .  Joseph G. H a i l t o n ,  Assistant 

Professor of Uedicine and. Radiology, %di a t ion  Laboratory, University 

of California.  

Hay Overstreet and Dr .  Kenneth s. Scott .  

correlated with t h a t  of t he  University of Chicago. 

persons were employed at t h e  peak of operations. 

e. 

c 

fir, Hamilton was assisted by Dr. Louis Jacobson, D r .  
c 

Tie program wzs closely , 

Approximately 16  

f .  IJationsl Cancer I n s t i t u t e .  - The work at Wational 

Cancer I n s t i t u t e  was under the  d i rec t ion  of Dr.  R .  R. Spencer, Chief of 

t h e  National Cancer I n s t i t u t e  of t h e  U. S. Public Health Service. He 

was as s i s t ed  by Drs. E. Lorenx, A. J3. Escheiibrenner, M. Deringer, 

E. Heston, 2nd approximately 6 others ,  

g. Columhia UniversitsT. - The research perforined at 

Columbia University was integrated with the radiat ion program of the  

Univerii ty of Rochester and WLS under t h e  d i rec t ion  of C r .  C-. Fai l la ,  

Professor of Fkdiology and pi rec tor  of' hcii ologic Research Laboratory, 

CoUege of P h y s i c i a s  and Surgsons, Columbia University. He was ass i s ted  

by D r .  T. C. 3vans. 

on t h i s  project .  

Approsiaiitaly 6 addition& persons were employed 

h. Biochemical b s e a r c h  Foundation. - The program of re- 

search at t h e  Biochemical Research Foundation, Franklin I n s t i t u t e ,  Newuk, 
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Del., was directed by ar. m i c e  XcDonald, Director of t he  Foundation. He 

w a s  assisted in t h i s  work by D r .  Harold X. Terrel l .  

o ther  persons were employed i n  the  program. 

Approimately 14 
a 

i. University of Washin&on. - The f i s h  progran conducted 

by t h e  University of Kashington was headed by D r .  Lauren Donddson, 

a s s i s t ed  by Mr. Fiichard Foster. 

employed i n  the perforLance of this experimental work. 

acted as GSRD consultant. t o  t he  project .  

Appro;;im&elg 4 other  individuals  were 

&r. Hanfora Thayer 

j. The Cost. - I n  i i iOSt  cases the  research pro jec ts  i n  t he  

foreioing paragraphs were car r ied  out i n  areas where t j p e s  of research 

other than medical were being performed. 

f o r  the  medical research alone s r e  not avai lable ,  since a l l  cos ts  have 

Beciiuse of this fact, cos ts  

been lumped i n t o  one sum f o r  each project .  
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6-1. General. - On 1 I@y 1943, aJ3'OSIlij contracts  pertaining 

t o  t h e  development of atomic power, incluciing associated biologic 

and heal th  physics research progrms, were t ransferred ' t o  the Manhattan 

a i s t r i c t ,  and, t o  insure proper coordination and t o  avoid duplicaticn, 

a l l  research program were =de subject t o  the  approval of the D i s t r i c t  

Engineer. It vies essent ia l ,  therefore,  t h a t  a well-qualified physician 

be procured t o  a c t  i n  a.staff cepacitj.. t o  the D i s t r i c t  Engineer. A 

survey of t h e  leading medical au thor i t ies  familiar E i t h  the s p u d  

mediccal problem 'encountered i n  project  operstions revealed t h a t  D r  . 
Stafford L. darren, f rofessor  of the Department of Raciiolo;j-, Univer- 

s i t y  of Rochester, liochejter, New Yort;, ylas 'die best qual i f ied physicim 

available f o r  tke  posit icn.  kcorciingly, i n  Ahch 19&>, D r .  i'iarren was 

appoiiited coilsultElit t o  t h e  D i s t r i c t  Efigineer and began the development 

of the  orgartization required t o  discharge the  respons ib i l i t i es  delegated 

t o  t h e  Section (App. i-1). 

6-2. Cfficer Personnel. - The Xedical Section of the L a n h a t t a  

Dis t r ic t .  - The first meciical c f f i c e r  a t tached  t o  t h e  D i s t r i c t  was Lt .  

Colonel, (then Captdn)Hymer L. Fr ieae l l  who was assigned as l i a i s o n  

officer '  t o  t h e  !.:etdlurgical Laboratory of the University of Chicago i n  

August l94.2. X t h  the  appointuent of D r .  Warren as Consultant t o  t h e  

D i s t r i c t  EQineer, Lt. Colonel Fr iedel l  b e c u e  his executive off icer .  

I n  iiq- 19~~3, Lajor (then Gaptzin) John L. Ferry WBS acided t o  the  staff 

. 

and was given the responsibi l i ty  of supervising the i n d u s t r i a l  medical 

program of I j i s t r i c t  contractors and of act ing as l i a i s o n  o f f i c e r  t o  the 

research program at  the  University of Rochester. 
b 

During t h e  suimer of 



1943, Charles 2. Rea, 2 .  D. (now Lt .  Col.) ,  Harry Fit luck, D. D. S., and 

t h e  l a t e  !iiUiam b. Holt, L. D., were procured f r o c  c i v i l  l i f e  t o  provide 

care  f o r  t h e  comaunity of CaX Ridge. Dr. Reawas appointed Chief of 

Cl in ica l  Services f o r  t h e  Area, Dr. Fitluck, Director of Dental Service, 

and D r .  Holti  Director of Zedical Service. On 5 November 1943, D r .  I a r r en  

142s cammissioned a Colonel in the Army Ledical Corps, A .  U. S., and desig- 

nated Chief of t h e  Uedical Section. 

operations of t h e  District increased, u n t i l ,  on 1 July 1945, there  w e r e  

72 medic$, 3 dental, 3 meciical administrative, 1 veterinary,  and 1 sani- 

t a r y  corpg off icer  assigned. 

of six months, the  growth of the  organization, and t h e  individual assign- 

ments e t h i n  it (See kpp. CU). 

divided l a rge ly  i n t o  th ree  groups coordinated by t h e  Section Chief and h i s  

His organization grew in size  as 
c 

c 

There a re  char t s  t o  indicate ,  at intervals 

The a c t i v i t i e s  of t he  Section were 

T Executive Officer: 

a. Biologic ard Health Fhysics Research. 

b. Clinical  Kedicine a.nd Dentistry. 

c . Indus t r i a l  Ledicine . 
6-3. Quzlifications. - The qual i f ica t ions  of of f icers  assigned t o  

the D i s t r i c t  are h d i c a t e d  on "personal h b t o r j  statements'l (See App. B10). 

6-i+. Contractors'  Medical OrRanizations. - The Section Heads of t he  

major contractors medical Drganizations a r e  indicated i n  Section 3 of t h i s  

volume vhich describes the  a c t i v i t i e s  of those organizaticris . 
6-5. Assistance fran t h e  SurReon General's Office. - Arrangements 

were made, i n  September 1943, with t h e  Surgeon General 's Office (App. U), 

t o  commission ce r t a in  c i v i l i a n  medical personnel employed by t h e  District, 

t o  obtain the  addi t iona l  l tedicsl  departme;i$ persome1 ,required by t h e  



D i s t r i c t ,  t o  make svz i lab le  the  La te r i a l  procurement f a c i l i t i e s  of the  

Surgeon General's Office, and t o  use f inds  avai lable  t o  t h e  Surgeon Gen- 

e r a l  f o r  t he  medical and dental  care of mi l i ta ry  personnel s ta t ioned  at 

Manhattan Di s t r i c t  P m j e c t s  at  which there  were f a c i l i t i e s  f o r  providing 

medical and dental  care. 

B. Nelsh was appointed by the Surgeon General as his l i a i s o n  o f f i ce r  with 

the au thor i ty  t o  approve requests from t h e  Manhattan Dis t r ic t .  

t h e  D i s t r i c t  Engineer and thz  Liedical o f f i ce r s  under his control  were not 

required t o  suhmit t o  t h e  Surgeon General any repor t s  which would reveal 

t h e  heture,  sco>e, or  mi l i ta ry  itlportance of the  project .  

por ts  of t h e  work of t h e  Manhattan D i s t r i c t  which ord inar i ly  would have 

been forwarded t o  t h e  Surgeon General were-prepared and re tained i n  the 

I n  the  i n t e r e s t s  of securi ty ,  Colonel Arthur 

Further, 

(All of t h e  re- 

f i l e s  of t he  b d i c a l  Section.) 

assigned, attached, o r  a l l o t t e d  t o  the  Eanhattan D i s t r i c t  would not be trans- 

fe r red  t o  or  from t h e  control  of t h e  Di s t r i c t  Engineer without his pr io r  

f ina l ly ,  niedical department personnel 

approval. 

clas 'sif ied information and t o  maintain especizl ly  qual i f ied personnel a t  

T h i s  measure w2s considered necessary t o  control  t h e  secur i ty  of 

t h e i r  assigned t a sks .  The re lz t ionship  with t h e  Surgeon General functioned 

e f f ec i en t ly  froffi i t s  inception, and i s  continuing at t h e  time this h is tory  

i s  writ ten.  

during t h e  spring of 1945, but o themise  the  relat ionship has continued 

unchanged. 

L 
r. 

Lt.  Col. Carl B. Sox replaced Colonel %elsh as Liaison Officer 



-0 No 

1 

2 . 
3 

4 

5 

YAMIATTAN DISTRICT HISTORY 

BOOKI-GENEML 

v o w  7 - YmXCAL PROGRAY 

APPENDIX A - DOCWEITS 

. - Titla 

beponribilitier of the Medical Sootion. A letter 
from Co$maX I(. D. Wcholr to Colonel S. L. Warren 
&ted 10 A u g ~ r t  1943. 

Grant of Authority for tho Oak Bsdga Health 
Amociation. 

Hospital and lbdical Facilities for Oak 8fdge. 
A letter rr- Colonel S, L. Warren t o  C o l a n e l  K.D. 
Micholr dated lfi February 1944. 

I l d d  Faoilitios, hnbttan District. A l e t t e r  
from b j o r  kn, L. B. Grover t o  The Canmanding 
Choral, Army Sclrvice Forcer dated 21 September 1963. 

By-Laws o f  the Oak Ridge Hospital 

\ 



. .  

UNITED STATU ENGINEER O w i c r '  - - 
LT M A N H A ~ A N  DISTRICT 

c. 0. mox u 
STATION I ' D-22-b 

IN n w L r  

NEW YORE. N. Y. 

IC) August i943 . 

IIKCKR TO 

' '. 

Subject: 

T9: 

Responsibil i t ies of the Medical Section 

Dr. Stafford L. Warren, Ch ie f ,  Medical Section 

c 
Referoncc i s  mide t o  your commnication of June 17 2nd subse- 

quent conferences on t h e  b a ~ i c  riibject. 

. Tho f*inctf..mo En:! rcq?onsibllit.i.-s of the  Medical E e c t i n n  
includc' t he  following: 

1. To carry on o r  arr;?nZe for and t.9 slipervise o r  
maintain l i a i s o n  w i t h  such research work a s  is decmecl 
necessary f o r  carryin? out the f i~nct ions of t h e  Gedical 
Section. In  t h t s  r q z r d ,  however, a l l  cxi?t ing research 
agencies m r k i n e  on the  bea1t.k nrzblmns n f  t h e  DrQject ahovld 
be u t i l i z e d  t o  t h e t r  cP.ntwity 2nd every e f f o r t  should be made 
t o  hzve them do additional reFearch w r k  when r c n u i r e d  P.nd t,q 
avoid duplication of e f f o r t .  

2. To determine i h a t  hea l tk  hwwd; are  oresent i n  q 
of t h e  operations of t h e  Ihnhattan DirLricCY. 

3. To determine what Drotective menm-res should be 
taken t o  eliminate or protect acainst  any snccif ic  health 
hazard of a serious nature. 

4. To keep the various contractors and Area W i n e c r s  
informed.in regard t o  approved measures to be taken f o r  t h e  
safegtiarding of health. 

5 .  

6. 

To organize and operate a hospital ,  medical service,  

To confer with and t o  advlse t h e  Area Engineer and 

- and dental  eerPice at t h e  Clinton Engineer Works. 

e m t r a c t o r  a t  t h e  Hanford Engineer Works and t o  determine 
that proper Hospital and Medical Semrices a r e  established there.  

, c 

.J 

It w i l l  be the responsibi l i ty  of t h e  Area Engineers involved t o  
see that  t h e  approved or recomended protective health measures a re  out 
i n t o  e f fec t  the  contractors although the  Medical Section will be ex- 
pected t o  give assis tance and cooperation i n  t h l a  matter by makine Derio- 
die inspections to check on t h e  mrking 'out i n  ac tua l  prac t ice  of the  
protect ive  measure^ devlsed. 

, .'.l - 
, , , . ; .e.'#.- , 

i -  ; ~ . I  

.. . . ' .  , , .. . . .  . .. 
' . . ,  ,' :. ..' . . >'. . . , 
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A I  



-2- 10 August 1943 

.The organization of the  Medical Section and t h e  personnel r?s- 
signmerhs are noted. The Section i tself  w i l l  be administered by: 

Dr. Stafford Le Warren, Chief, Medical Section 
Dr. He L. Fr iedel l ,  Fkecutive Officer, Medical Section 

The assignmert of Captain John Ferry t o  t he  Medical Section, Special 
Pmducts, has been approved ,in a communication dated 8 A q q s t  1943. 

a t o n  Wineer Works, and Dr. W i l l i a m  B. Halt a s  Chief, HoTpita1 
Senrlce, Clinton .@beer Works, a re  hereby approved. 

The assignments 'of Dr. Charles Rea a s  Cl inical  Supervisor, 

For t h e  Di s t r i c t  Eyineer :  

x. q4u- 
K. D. NICHOLS 

Denuty Dfs t r i c t  Gncinecr 
Colonel, Corns of Fn ~ i n e e r s  .' 

cc: Area Engr., Hanford Fnrrr. Wks., PaPcr?, ::'?+. 

De?. Distr. hir . ,  K n o d l l e ,  Tenn. 

Area Engr., Wilmin?ton Ares. 
Area Wr., California Area 
Area Ergnr., C o l m i a  Arm 
Area Eryr., Murray Kill Area 
Area mer., New York Area 

' Area Wtr., Chicago Arca 
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I* I I C C T  

I.... to 
M A N M A ~ A N  DI~TIIICT 

P. 0. Box 1111, Knoxville, Tsnn. 

15 February 1944 

Subject: Horpitrl  and !.iedicil Fac i l i t i o r  f o r  Oak kidgo 

MEbORANDLX TO 9 i s t r i c t  Engineor, ! u h a t k n  D i r t r i c t  
(Atte-!'tlon L t .  Col. T. T. Crenrhu)  

1. Reforonce i r  made t o  meno F.:D!!J-ll, 29 JMUW 1944, in- 
dioat ing that  a minimum of 45,000 "permanent" reridant8 ail1 be 

Other i f lo r ru t ion  indloater t h t  betwoon July and Deomber, m addi- 
t i o m 1  25,000 conrtmction rorker r  rill d r o  bo housed on t h i s  area. 

housed a t  0l)S Rid60 With porsible perk O f  53,000 by July 1944. 

2. Adoquak minimum roquirewntr  rhould bo made available f o r  
both oonrtrnt  bed occuprncy f o r  expeoted i l l n e r r e r  in t h i r  u o a ,  
and a oer ta ia  mount of excorm capacity, urually 2Q5, for rudden 
epidomicr. There are no data  from which t o  determino d i r e c t l y  the 
roquiremsntr of t h e  somewhat a b n o m 1  communityat Oak Ridge. iior- 
ever, there  are oerta in  assumptions which may be made from current 
experience. 

3. The r a t i o  of b e d s  to population in t he  V. S e  f o r  1939 war 

This 
.S.4/1COO, w i t h  6% oocupancy. 
but t h e  occupurcy 1.8 nearly 95,;, which 1 8  dm6erourly high. 
sudden incroare i n  bed occupancy may be d i r e c t l y  the r e s u l t  of 
revoral fac tors :  

For 1943, t he  r a t i o  i r  ao t  avai lable ,  

a. The rrnaller number of phyricirnr a r l i l a b l e ,  which &or 
,- it  impossible for  rick pat ien ts  b be  cored f o r  in their hmer, 

as war the curt08 previdusly. 

b. Wore momberr of the funily rorkiag, w i t h  noone a t  home 
t o  care  f o r  t h e  patient. 

C. An i d l u x  of s ingle  " w s r "  workers in to  comnunities 
where they h ~ v e  t o  be hospitalized when ill. 

d. Pat ients  earning more money demand the b e t t e r  care md 
l w e r  risk xhich hospital f a c i l i t i e s  provide. 

A11 of  these Tactors a re  present b t  0.k nidge. ApprOXirrAtely 
rhe majority o f  the  operat- 1/5 of  thr  pOFUlati@n are  s inc le  mrkerr .  

1:lg gerson ie l  belongs t o  t h e  white-collar c lass  who are aCcU8tOmed 
t 3  zoo3 medical care. 

4 .  I n  the c i t y  o r  Rochertor, New York, frorr. which come mrny 
Df our  operat in;  .prsonnel, t h e  r a t i o  i 8  5.1 bed8 1300, and the 
r a t i o  of do:tors t J  population ha8 changed frm 1 / 753 t o  1/1290, 
within t h e  past year.  S i n c e  the r a t i o  of phyricirnr t o  population 
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WAR DEPARTMENT ADCRW4 R-Y TO 
CHIEF C I i  ENCINWS.  U. 5. ARMY CFFICE OF THE CAlEF OF ENGINEERS 
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2. D ~ U  tS the ForiqW O O O U Q & t i O M l  h X U &  W h I O h  L a b a d  
aowtered in th0.operation of tho prajecte mkor t h e  oontrol of tln 
Il.nhattaa D i r t r i o t  of tho Corpr of wineerr ,  it hu boon neoorruy 
to provide orr-rita h0rpit.l ami medam1 f a c i l i t i e r  f o r  t ho  perroam1 
amployod thereon and ruoh of their f a d f l e a  u u o  requirod ta l ive 
on the projectr. It h u  a l r o  bern foamd nece r ruy  to o o n t r a c t r i t h  
oerkin i n r t i t u t i o a r  fcr th8 furnirhiry, of medical f a c i l i t i e r  and 
c r p o i a l l y  qua l i f ied  pr ronnel .  

2, At om projeot, h o r p i t d  faciAItie8 a r e  near- oomplotion, 
The wdioal r W f ,  proridod by the oontrrctor kr ahugo of a p u t  of 
the  medical rereuch p e r k b l n g  t o  the proioct, hpr aecorrar i ly  oome 
Lnto porroerion of conrioerable rocre t  hfonaation. For t h i r  reuon 
m d  primarily i n  order t o  inrum the  rstontfon f*u the projeot o f  tho i r  
o u t r t m d i y  profer8ional pUlifi0&tiOn6, rod to inruro c m t i n d v  o? 
rereuch m d  m e d i d  treatmaat, it b r  boon dotermined t o  be errential 
tht a oerk i r r  portion of thir a s d i d  r t d f  bo in t h o  d l i t u y  ortab- 
l i a h n t  . 

S. It i r  therefore recomondedi 

Lbdizl Wputaon t ,  m a  t h a t  a 2roouremont ob3eotive urd al- 
lotment of perronnol be made a ru l ab le  to the Surgoon General 
for that r p c i f i o  purpore in  the  numberr urd grader Indicated 
on t h e  inclorufe, and t h a t  t h e  Dirtrict Engineer, YIlriuttan 
Dir t r io t ,  bo authorirsd to oorrerpond direatly w i t h  tho Stag- 
goon k n e r d  i n  order t o  expedite tho r i l i t u t r a t l m  of' thir 

c**r .f 
a. Tbt,,tho medioal perrowel be o o d r r i o n e d  i n  t h a  

W d i d  rtrff. 

b. That t h e  Surgoon General be u k e d  to give tho fuAAert 
oonai&ation to  reoomondrtionr of the 3 i r t r i c t  Eqineer u t o  
the grader lo which the memberr of tnb t  rtaff u o  to be appolotoo, 
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d. tht thoro perroxu named la paragraph 2, A!! 10-606, 
u r d  &tion06 at thoro y.ahtt.n Dirtriof p roNot r  a t  ubi& 
thoro u o  looatod m o d i d  f a c i l i t i o r ,  bo autbori8.d t o  roodvo 
m d i d  a u o  at thoro +ao i l i t i o r ,  urd tho  oxpolor  idcurrod 
thereby bo r o b b u b d  to the Ilrph.ttUr D i r t r i o t  by tho Surg.orr 
mr.1 frcm tun& avai lable  t o  him, tho mumor of  r o b u r r o -  
yIIt t o  bo r u t t a l l y  agreed upon botroen th. Surgoon General 
and tb. Dirtriot Engineer. I 

I 

0 .  tht, fo r  reourity r o u o n r ,  a liairoa offioor bo 
appos tod  by t h o  Surgoon Goneral a i t h  r k t i o n  a t  tho  Offieo 
of tha Surgoon General, w i t h  full authority und froodom o f  
ao t ioa  t o  approve, 
requi r i t loor  aooorplirhed by tba Dir t r lc t  taginoor, Ilmh.ttur 
Diotr iut ,  f o r  ruoh & d i a l  Dopartmeat prronn81 md uteri01 
u V. nom#8w# m d  
tionr. t h i r  off ioer  wil l  bo provided by tho y.oh.fkn Dirtrlct 
with the hfs+mtiOn (far h h  prrr-1 U W )  nOoo88.~ for hk 

the name of t h e  surgoon Omoral, 

a p e d i t e  th0 f i l l i q  of rush rOqUOi- . 

to .at intolligmntly. 
I 

f .  that t& Dio t r i c t  &meor urd tho r s d i u l / o f f i e o r r  
' m r - h i r  ooutrol k not required to r u h l t  to t ho  Surgeon 

~anord  or  MI r u p n r . r r t e t r v ~ r  my roporto r h i ~ h  in tb opirriorr 
of the D i r t r r o t  bgiaoor rill r o t ~ 1  the mature, 0 4 0 ,  or 
Jlituy i m p r t u r c o  of tb work bow performed by th. h b t t m  

I 

I 
D l ~ t r A  ot 

tht f& Y.di-1 b.pWhOnt Pn-01 "rided, .t-ah.d, 
o r  '- a1 f o t b d  t o  t h o  bahattro b i r t r r c t  bo not  t r r s r f o ~  to or  
from the o m t r o t  of tk Dirtrict Eugineer witbout hir prior a p  



.- Subject: 3osFit . l  c . i i  Ledicsl  F a c i l i t i e s  for Oak nidge 

15 k'ebruary 1544 

i n  Cak X i d p  has bee:] Cix5d a t  1/2300, bccause a f  th,: d i f f i c u l t y  of 
obtainin; r ;hys i c imr ,  i t  i s  imperative t h a t  thr, proposed bedr t c )  ?c?- 
u l o t i o n  rstio be maiatsined et e h igh  l e v e l .  

5 .  After rtudyin; t h e  advice of consul tants  and surveying the  

> r J  loclrl s i t u s t i o n ,  i t  is. recommended that  hos..!.tal f a c i l i t i e s ,  i o t lud-  
in& out-pat ient  s - rv ice ,  be  based on the: ratio of  5 beds /1000, or 
2 5 ~  beds.  \\ ' 
c \ 

6 .  ;t 1s r*cmurended that  these  f a c i l i t i e s  be constructed 
immediately so  t h a t  the e n t i r e  hosp i ta l  u n i t  i s  a v a i l a b l e  for use 
by 1 J u l y ,  1944. 

STA!!FORD L. T.L?RTN 
Colonel ,  !:edical Corps 

CMef of  Kodiorl Sec t ion  
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H ~ o ~ ~ I I ~ s -  that the beet interests of $he patient aro profiected by 
concerted effort, the :hysiciano pructiciat;. i n  the Oak Hidee Eospi6d here- 
by o r ~ a n i z e  thensclVe8 in conformity 1 7 i t h  tho by-l@rrs, rulo3, cud refplations 
hereinafter stated. 

For tihe ?urpose of these by-lar-rs the mrd medical stuff shall be inter- 
proted to inolu.de a l l  mflicia8 who are privilecod fo attend patients i n  
the Oak Ridge Moopitel, 

refer to  the oontrolliw -up. 
!;henever the t e r m  governing bocrd appetm, it shall be lnterproted to 

ARTICLE I. W 

The purpose of the orcanization eh:ill bo: 

I, To ineure that dl patiento srirdttod to We hospital ar trttatod 
i n  the out-potiont departciont receive thc best ... ;ou.Able CLLPO. 

2, To provide a nleens whcroby probleifis of LI nedico-administrative 
nature m a y  bo disewoed by the 1;edical otaf f  v i th  tho covornini: board and 
the admbiStX 'at iOA.  

3. To initiate a d  mctintdn self-govermcnt. 

4. To provide education a d  to na in tdn  c<l.Jcet:t.ond s@Nukrds, 

ARTiCLE: 111. WBhn;.ri!IP 

Seotion 1. Qualifications 4 .  

Section 2, H,tiics urd Ethical BelaQlonshiFs 

TIm code of e*&iao as aacrptcd by .Lhe rmrican ~wllcal Aoaociutioa tmd 
thc "principles of k'innncial ik1atior.o i n  tho i'rofosniond Cam o f  the 
Pationtin of the Amrican Collegc of &ur:conn shdl govern ;he profesoional 
conduct of t;ho members of C:?e a & i c d  stuff. Spctclficdkt, a l l  menbro of 
t t o  ;nodical staff shall ploc?ge ~ o m s o ~ v o s  * h i ' L  :kOy ?;ill not rsccive fron 
or pay to anr;thor piiysioian, e iWw dircctly or inclirectly, any part of a 
fee roceived for profossioml at.rvices. 
that d.3, fecs shall 1% collected arid retaiLx6. by the IriC;iVib?lal jlysician in 
accordance xith &e v d w  of eervlcuo ror&u?ed, 

On the contrsry it 01xd.l be m c d  

http://inolu.de


Section 3. l ~ > : ~ l i c s t i o n  f o r  ;.mbership 

A P R ~ o a t i o i i  for zrembership on tho nodical stnff ohii l l  be ,p.:sontod i n  
writing on the prescribed form, ~rh ich  & l u l l  s t s t e  tlzc quulifications and 
rcfercnces of t ~ c  a?,.:licmt,  en^^ snal l  also 3ii:nify h i s  irpoemont t o  tzbice 
by the by=lans, rules, gad regulotions of the wd3clil fitaff. 

Scct ion 4. Torns of Appointment 

0. Appointmnts t o  the zoc?ical staff shall be nidt~ by tho governing 
board of the hospital and shcll. be for thc pcriod of om calendar p z t .  
,.t the end of t!!e pc;r %Le covernine bourd of tlic hospitcil hey reoq)o in t  
a l l  wnbers of Lte rmdical steff far a f c r t h c r  period of onc year, pro- 
vicjed the imdicol staff has not rccom,emlcd thtit any s p c i f i c  up:;ointnont 
shal l  not bc r::ner;)cd. I n  such ciise all other reLi:)uointrlents nu?/ be L:&Q. 

b, Should the governing bond :7ish t o  talcc the i n i t i a t i v e  i n  re- 
fusing t o  r-dcc rcoppointnent of any rion!ber, i t  shall 80 dvisct  tile r m i i c d  
staff, stating rc.wons mrl Ltskirq for recomendgtions EB t o  furfihcr uction. 

C. I n  no casc shcll thc qovcrninz board t&c ciction on LUI q q l i c c t i o n ,  
refwe t o  renm an epyointmnt, or ci~ncel. r;?n ;iTyointmnt previovsly ~ V A I  
oi thout  conforcnce a i t h  the .n.eZic;l s k f t ,  but rOi;i3dlQBCl of t2.o reconr:enda- 
t i ons  of the zmdicid s t d f ,  f i n i i l  rcsaonsibilir,;y ;or :ir;;mintlrent o r  cancel- 
l a t i o n  of w1 apl:.oint:ient i w t  rwt ;ritii tho g o v e r h g  I)OUTO. 

t~. The ag!:lication for necbershiy on thc rmciiccrl sisff sW.1 be 
presented t o  the di rec tor  of ?Ac hospi ta l  am': by X:;; rcferrcd t o  t h o  
secretcry of thc IiaLiczl 3t;;f'f. 

! '  
1 
1 
I 
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6. Tae governing board shall either occcpt tho rocornerdation of the 
& i c d  s td f  or smll r c f c r  it back for firtf?er consider6tion. In chc 
l a t t e r  c a m  t i e  governing bosrc:, shall i n s t r u c t  i t s  uecrctorgr t o  s t a t e  t o  
t,ho iledicd, staff t?ie recsoru i'or such action. 

a 

he :hen final action has beon t&en by tine governfag board, 5ho 
d i rcc to r  of the h o s p i t d  &dl bc uuthmized t o  transmit this decisicn t o  
the  cmdidate  for mabciship, a d  i f  he is a c c c p t d  to ~iocure itis sier&,uro 
t o  those by-lam, rulos, and rquln t ions .  Such oi,gature sii t l l  constitute 
hla  sgi-eenont t o  be Eowrned by the said by-la:ts, r U l O 3 ,  and rcgulrtions. 

Section 6. ii;li:ergency end Tclqxmry privilegas 

a. I n  case of ezirgcncy t h e  Ijhysician attending t h e  ;-crtient shall  be 
expected to  do d.1 i n  h i s  po?m t o  save tho l i f e  of the  n.rtie:?t, inc lv&ing 
the  ca l l ing  of such consultation cs i ' a y  be quickly availeblc. For tho 
purpose of this section, an enorgency is definod as a condition i n  :!hi& the 
life of the patient i s  in imve8irzte 6agor  &K: i n  i h i &  ail7 dolirjr i n  ad- 
r d n i s t e r i q  trogtrmnt would. add t o  thlct dnnEer. 

b. The d i rec tor  of tho kospitl:l a h d l  ?,avo t ! :e  authori ty  to  Armt 
tcm:porury piv i loge3  t o  a :>hpiciw- :rko 53 s :fiernkr of t3e locrtl mecicd 
society and dosires  t o  attend m occ;isiond ?Miient i n  Lhe h x p i t d  but 
riho io not a rrolnber of the modical ~taf i ' .  
be punted after conference with tiie chicf of staff or tho zediccl  ciiroctor 
t o  deteridne an authoritcitivc oTjinion cs $0 the coriptonce oncl e th i ca l  
standing of tha physician ;~ho dosires such tcqorary  ;u'ivilc&es, and i n  
t h o  excrcise of such privilccos he dull ba u n d e r d i r e c t  suxrvision of ikc 
chief of staff. Teuporary Tzivilegc3 m y  not be panted t o  sttoncl rtore 
than four pil.tlcnts i n  my one you-, a f t e r  which the physician to  uhom the 
t s n p o r u y  privilcgcr; hnvo b e n  ganted diu11 bo roquired t o  'ceco~no o miber 
of the rnedicul staff buforc bein:: ~110:70C: 'to nttcna uidi t ionul  paticnt3. 

Such temporary priviloeeo shvll 

a c t i o n  1. The Lobicr;l Staf f  

:j.ection 2. The iionorary i.cclica1 Staff 

Tho honormy riedical staff ~ 1 ~ ~ 1 1  IC eppointcd by 5 8  governing board on 
rccormcrdztior. of %hc active mcricsl stuff and m u l l  hive no u s s i p e d  duties 
or rsa:isnsibili:leir 
dcr.ti.ci;s cond.!;tec us pravidcc? i n  m t i c l c  VI of t ~ s c  bp1;ii;s. 

l ' i ieir  privi leges  s k i l l  ba actor  lined by -b?ic cre- 
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Sect ion 3. The Consulting i,.edic&d S t d f  

a. The consultinC; rredical 3 ' t ~ f f  shall cons is t  of recognized special-  
i 8 t S  nho are ac t ive  i n  t h e  hospital  o r  nho hO\'O SifTnifiod :!illiq:noss t o  
accept such appointment. These rsy be Fellor!o of tilo kmr icen  Collc;.c of 
Surgeons or tho ;nericQn College of Fhp ic i ans ,  diplomatori of one o f  t k o  . 
nat ional  boardo of . W i c d  spcc iaUies ,  members of tho w t i o n a l  society 
reprcoenting tho special ty ,  or othors whoui the crcderitials cormittee cay 
consider t o  bc northy of h i n g  a;y)ointed us iienbcrs of tiic c6iuulting . 
medical staff, 
the rnetllbcr i n e l i g i b l e  for combership on tho activo medlcnl stuff . l . .czkr~,hip on the carsultiq: medical staff s h a l l  not repder 

b, AprJointnent shall be made by tile governing board on r e c o m x d c t i o n  
of the act ive aedica l  staff, Crcientids s h a l l  not  'be roqrrirod for ouch 
appointnents entl the proposod nerztxr nuy tx invi ted t o  cccopt a..rd.nt;nent. 

c 

C. The du t i e s  o f ' t he  rncmcrs of t im  comrltirq; r;,ec!lcal s t a f f  :.tall 
be t o  zivc Cneir scrviccs :;tithout chmgc i n  tha KZC of froe l ~ a t i e n t s  on 
roqucst of my meffiber of the act ive : l ed icd  staff', ard nlso i n  any c m c  i n  
which consultation is required by the rlilos of tho lrovpltol. 

d. I n  so fer as thcir spcc ia l tg  is conccrnod, i m n b r o  of tho con- 
su l t ing  nodical &iff s h i l l  hiIVC unrestr ic ted pr ivi leges ,  but i n  cases not 
f a l l i ng  ;:ithin their s p c i d t y  t h y  shaL1 i w e  such privilczoa (1s nay be 
determined by the  c r e d e n t i d s  c o n i t t o e  u provided i n  Ar t ic le  of thc3c 
by-lC;lS 0 

Section 4 .  The .,ctiv@ i:obicd S t d f  

a. The ac t ive  Redical s tcff  s k l l  consiot of physicians a.ho ~ G V Q  beon 
selected t o  atten3 frce y t i o n t s  in the kospi tul  and t o  rhom dl such pat ien ts  
shall 'oe assiened. 
quired to be excluoive s ~ ) c c i a l i s t 3 ,  but it i s  t o  Le expectsd t!mt they ail1 
be 've l l - sk i l led  i n  thc ;xrticulcrl. brmch of ~ ~ x l i c i n e  t o  rrliicli thcg mo ts- 
signed, and t h a t  t i e  major p a r t  cf t h c i r  pr ivate  - r a c t i c c  : J i l l  f a l l  vit.hin 
t h a t  special ty .  

kmbcrs of tho act ivo rcedical s t a f f  s h d 1  not be ro- 

b, Ayointrcents shall b made annuc3ly by t)ie 2:ovc:rninC boarcl on recor:; 
mendation of the act ive .ac?icel  stoff froiu tho forr ,m ILCLI~~':; of tJle ac t ive  
medica otaff,  und, i n  so fcr 83 i t  is !?omiblc, vocrixics s 1 - d  ?x? filled 
by prcuotion of renbero or" die =Is;ocl:Ae r::wlical stcfl" vho hzva s igni f ied  a 
dosire  t o  bocone !3me cct ivc in -.:ark o;* -Lhc hospi tul ,  

C. Thc dutioo of t3e act ive m+iccll staff &.a11 bc t o  a t t o u i  ull f roe  
pc t ien ts  anit, i n  so far us frce aork i o  concerned, t h y  s l ia l l  rrttond only 
such pa t ien ts  03 nre zi!.dttcd t o  tticir servicc3. 
c a l  staff s h a l l  be Lranszoteti by iii-,e active Imdicsl u t i i f f  axti oilly mi:,bcrs 
of the sc t ive  irsdicsl stkff s i u l l  '50 cli{:ible t o  voto and hold office.  

61i Sunimss' of Liia m d i -  

d, In so far LB fret c;iseg rirc concorrieci, me;i:bcrs of tke ac t ive  mciiczl 
staff s h d l  trc-at pLtients i n  ht'n the in-petient anti out-patient dopart- 
nents es tlssipxl t o  the oervico i n  the trethrunt of these thoy shall 
have unrcstr ic tod y i v i l e g e s  md shall trc:.,t t h e  c e t i c n t  t o  a conclusion, 
rrhet!!er such t r ea t cen t  is $van i n  $he in- or the-out-peticnt dqxrtncct  
o r  both. 
r e s t r i c t e d  gr iv i lages  i n  Gho t r cu t rxn t  of y t i o n t s  f:;lliny !:1thin the 

I n  30 far CLS ;)rivi>tc pa t i en t s  Ere conccrnod, they din11 timm WI- 
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specialty t o  ahich they iu'e ap-.ointed, but i n  the othcrs  they sha l l  k v o  
only such pr iv i leges  3s uay be determined by the credentiulo coiaiittee in 
conformity it ith i i r t i c l e  VI Of therio by-lcifs, . 

Section 5 .  The Aysociatc ; . kd icd  Staff 

a, The associate  = d i m 1  oGoff shall cons is t  of junior and loss  ex- 
perienced members or o f  physicians tlho have not 'ken ac t ive ly  intorested i n  
the  crork of the hospi ta l  but have but  have oxprcs~od a rrisfi to  ixcome sc t ivo  
as vacancies occur. 

b, They shall be apyointed m d  csuignec? to  services  i n  the some nanncr 
89 provided for  tho active rnedicc.1 staff cncl ecch slilinll be associated es 
junior with a nenbcr.of the sc t ive  m d i c a l  staff, 

L 

a, The du t i e s  of. thecmembers of the ossocicte ::edical staff s h a l l  be 
t o  attend f r ee  pa t ien ts  .in 8CCOrdr;nCe n i t h  aooignnont bjj L!e senior :.rith vhoin 
they are cssociuted, 
cep t  the executive cormittee snti tho credent ia ls  cox : i t t ee ,  ' 

In so far 83 free cas583 tire concerned, the !iror.:bers of tllo associate  
medical staff shdl oe U n i t e d  t o  
service to  nhich they arc tryointeu i:nc! i n  accordsncc z i t h  aysiprncnt by the 
member of the act ive medicd..stofi' rrith v&ou they aro associated, I n  so f a  
8s privntc pa t ien ts  ure concernod, t'noy s h e l l  ; :we  such j:riv:lei;es fs pro- 
vided by .Zho credent ic ls  cornr.?ittce i n  Article 'a of tncse by-lm~u, 

They nay be required ala0 t o  a c t  on tll coimittoes OX- 

c 

d, 
tre:!trmnt of ctises fsllirq rii thin the 

tkc t ion  6, The Courtesy >miiciil Staff 

The courtesy medical staff shill1 c ~ i t ~ s i s t  of tLose rnenbcrs of the medicd 
profession, e l i g i b l e  as hcrcin provided for  l ledical  staff ;.eubershi!j, 3rho 
nieh t o  attend private ::atients i n  chc hospitnl ,  but \rho d o  not :7ish t o  bc- 
c0.m mehbers of the act ive nedical s t a f f  or who, by reason of rcsidenco, are  
not e l i g i b l e  f o r  suoh a:)pointment, 
mnner as other  ne!r,bor.s of the J?ediC&l g t d f  2nd they shall havo such pr iv i -  
leges  as may be dotcrmined by tho c redent ia l s  cormittee i n  confomity with 
Art ic le  V I  of these by-law, but they ~ h i i l l  not he oli i - iblo t o  vote or  hold 
off ice .  

They s h a l l  bo apo in tod  i n  the s m e  

Section 1, Services 

. Divisions or se rv iccs  of tbo medical a ta f f  smll be us follmm: 
t o  include ccrdioloFy, comwnicchle discnucs , Zer!yititdolo!-;y tnd sypl i i lo lo :~~,  
diseases  of the lun i  s, ciscrtscs of iX tabolism, cnclocri:ioloLy, ' ~ ~ s t r o M x x -  
t i n d  diseases, neurossychiatry, Fec is t r ics ;  suri;ery t o  include malignant 
t m o r  surgery, neurological su*[:ory, orthopedics, i i l i ist ic sur!;cry, proctolo6y, 
thoracic surcory, trc;umutic surecry, u r o l o ~ p j  and other services  re la ted  to 
the  s p c i d t i e u  of radiolocy; pa tholo{.::; me3 t JcsicI, 

Liedicine 

Section 2. S::ecializntion 

!i?ile the  clembors of the ac t ive  u ~ t c  aseocicte se rv ices  shal l  not bo re- 
quired t o  be exclusive spec ia l i s t s ,  i t  is t o  be oxpcctod tklat they will be 
l ie11 skilled i n  the spec ia l ty  t o  :rdch they c.m asT iped  and shirt n o t  lWt ;  
than f i f t y  F r  cent  of t i io i r  private :ror% in the hospi ta l  a 3 r l l  be i n  t h a t  
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specialty.  The chief of each service s h t ~  be 8 reco:;nizeti spec ia l i s t ,  

Section 3. Assignment t o  Services 

,,ssignmont t o  ehe service s h a l l  bo mco'o a t  LbtEI first noctins of the 
ac t ive  modical staff c f t e r  i t s  nenbcrs have k e n  aTyointed by Lle fiovern- 
ing board, and menbra so assigned : sha l l  mcdn on servico for orie y o m  or 
u n t i l  a successor has-been oyoin ted .  kppolntnents skell be :.lade liftor e 
cmcful  znnlysio of the eff ic iency of the c n d i d s t o  as shom by a record of 
his rrork i n  the hospital ,  

Section 4, Ckeanizotion of Services 

a. i;t the annusl meeting tiicro s h a l l  be electod L c>.icf of the medical 
stoff nho o h a l l  be E mnber of the activd medical staff. ;ic s h a l l  be res- 
ponsible for  the f u n c t i o n i d  of the c l i n i c a l  organization of t..!~ rlOS?j.C;il  md 
s h a l l  keep or causo t o  be h p t  a careful  suporvision ovcr Ihc c l i n i c a l  vork 
i n  all divisiona und ~ ~ Y . ? A . C ~ S S ,  UO --uy, if au;ir&, c lso  be elected as presi- 
den$ of the n e d i c d  s t a f f ,  

b, Mach service o!;all be oriianizsced. cs a Civision of the :iedicd s td f  
and shall have e8 its hccd c i  chief of service, who shall be r e s p w i b l e  t o  
the chief of tho !!wdicA s to f f  for tbe functioning of .is sowice  ,.i!x? s h a l l  
hove gexra l  supervision over tho c l i n i c a l  nork f a l l i n g  within his service 
vhether It be f ree  or private. 

C. I m e d i a t e l y  a f t e r  appointment, tho menbors of tho  activo medica 
ataf'f in each service shill1 .wet and each shall iesignate tho rnonbcr or 
membcrs of the associate iiedical s t a f f  Y ~ O U  they *:/Ish t o  have 3s t h e i r  ass is-  
tants. 

de The mmbrs of each 3crvico divis ion shall iqnet  c?urirq.; tho f irst  t:ro 
weoks a f t e r  they are  appointed for the  purposes of elect ing a chief of ser- 
vice and a secretary, and of perfecting 8ucli orzanization and arranging such 
a schedule of dut ies  fo r  t h c k  term of off ice  a8 m y  seem advisable t o  pro- 
mote the best i n t e r e s t s  of t i e  pat ients ,  

e. In  the Indica1 and surg ica l  servicos thiero s;iall be olccted also an 
assistant d i ie f  for each service who shall perfartii such dvtics os m y  ' I  as- 
signed'by the chief of service. 
ponsible to  the chiefs  of services w.d t h r o u ~ h  % h a  t o  Vie chief of t h e  
mdiccil staff 

The nornbers of tho mrvices  shall be res- 

1 . f, Each service ; q y  :mot separately, but 3ucil msotiri2s siisll not re lease 
tho ambers fron t!!oir obli;;ation t o  . t tor ld  t::e gancral mectirgp of .:he medi- 
c a l l  staff .  

g. I n  so far (is f r ee  cas60 arc: concerned, 1ier;bcrs of the active rnediccl 
stcff snall trect pat ients  i n  both the  in-and out-patietlt depar'tsents as 
assigned t o  the service and i n  the trc;:trr.ont of theSQ, they ohall ! : w e  un- 
r e s t r i c t ed  pr ivi leges  cnd. nhnl l  *cat the pa t ien t  t o  ti conclusion, whether 
such t r cL tmnt  is givcn i n  tho in-or out-patient d e p i r t m n t  or both, I n  so 
f a r  as  pr ivate  pat ients  are concerned they s h a l l  have unrcstz-icted ?r ivi leges  
i n  the treatzient of pctients f;:lling !? i th in  tho spocfal ty  t o  vhich they ore 
ap:ointed, but i n  c thcrs  thcy shell jinvc only such i - r i v i l eg t s  
vided by tho credential8 cormittee i n  Art ic le  VZ. 

LQ' 'cc Fro- 
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Sect ion 1, Cloeeif icet ion of Fr iv i leges  
4 

Pr iv i leges  extended t o  phys ic ims  wino have k e n  appointed t o  the m d i -  
c a l  staff s h a l l  be divided i n t o  icajor, inter:nodiuto, arxl minor, End. dial1 bo 
deteruined by the orcdantials c o m l t t c e ,  
guide i n  d i f f e ren t i a t ing  Lhc t h e e  types of privileg03: 

pat ien ts  nhen, for tiny cause, such trectment involves 8 scrious Iiuzard t o  
the  life of &e paticnt.  

The followirq s h e l l  servc 6s Q 

a* iiijor !:rlvilcges i n  any scrvico will d l o w  the p h y a i c i a  t o  t r e a t  

b, Intermediete T i v i l e g e s  i n  any service 5 i i l . :  Cslow the phys ic iw 
t o  t r e u t  pa t icn ts  h e n ,  f o r  &ny CGUSC, such t roatzont  does not involm 
a ser ious hazard to  the Ufe of tjie : iatient but cioao involvo o dzq-;cr of 
d i sab i l i t y ,  

*c. idnor prlvilo,pos i n  my service T i l l  allow the physiciun t o  trcd, 
pa t ien ts  vrhen, f o r  any cause, tho trcutxent ciws not involve e i t h e r  a s o ~ i o u s  
hazard t o  the l i f e  of Liie natic+nt or a clangor of dioebi l i ty .  

Sect ion 2, k n l y  kppointcd hiodical Staff Members 

All members of the staff ahen nealy ri;Jpointed dial1 be p a n t e d  only 
minor pr ivi logcs u n t i l  such t i n e  :is the c rodundals  coc!dttec m y  deter- 
nine what further privilo,cks !ney be grant& ::ith Siti 'CtY t o  tho pat ient ,  such 
extension of piv i logcs  hirg bascd, tio ftr a possiblo, on recores of For- 
f o r w c e  aa provided i n  Sections 3 and 4 of this a r t i c l e .  T!ia comi t t eo  nay 
grant  major privilcco;; t o  e nc;ilj ap:wintec? rnexlbor, (1;:rerdr.wnt hcy 6, 1946) 

. Sect ion 3. Direct  Obssrvction 

Every mem'ber of t h e  cot~iii l t iry:  or act ive cediccl  staff, a t  the con- 
c lusion of say cgse i n  :ii.ich :?e has bccn associated :iith a m4xr of the 
associate  or oourtesy imciical staff, shall trunsilit bo the nodical records 
librarian a menorandmi stating whether, from his observation of coqxtonco 
in so far as the pr t i cu la r  cmo is concerned, tho mewber of the associato 
or cour.besg m d i c a l  staff may be g rmted  furt!,or ~ i V i l C g ~ : j  tu.3 specified i n  
Soc ton 1 of t h i s  a r t i c l e .  Such expression of opinion shall be lccpt as 
abso'lutbly confident ia l  by the nedioal records l i b r s r i a n  and shull be ac- 
ce:isible only t o  the credeiitirsls c o m i t t t e  vhon r;dsi% rocomnt.:dutions for 
prmotion, a y o i n t n e n t  t o  scrvico, or p a n t i n g  of incmnscd privi1op:s.. 

Section 1. 3ccon:ncndations f o r  *ornotion o r  
Appointment t o  Services 

iihen mkine; rccorncndtitions for pornotion, a": ointment t o  scrviceo, or 
tho granting of pr ivi leges ,  tile credantlirlo cormittce shall base i ts  judg- 
ment on the  concensus as dctcri!:inod under Section 4 of t h i s  a r t i c l e ,  to- - 
gother 1 7 i t h  the opinion of t h o  chief of service concerned, on the record of 
perfornance aa providod i n  6ect ion 3 of this a r t i c l e ,  tni on tho fur t??or  
qua l i f ica t ions  of the ~'lomber of the staff cia sham i n  h i s  f i l e d  credentials.  



Section 1, Officers 

The 'off icers  of the mdicizl steff shall be the president,  the vice 
president,  and the secretary. 
ing of t he  medical staff, and s n a l l  hold off ice  u n t i l  the next amuol 
m e t i n g  or u n t i l  a succesBor is elocted. 

a mcnbcr EX O?FICIO of a l l  coirdt tees ,  
be electcd as chief of the cieciiccJ staff, 

Those s h a l l  be elected tit the amiual m e t -  

The ?resident s h a l l  c a l l  a d  preside tit a l l  metings En;l he s h a l l  be 
lie may i f  it is  so dosired, also 

The Vice l-resldont i n  the obsoslco of the president shd l  ussme a l l  :?is 
dut ies  and iiave a l l  his authority,  
du t ies  of s u p r v i s i o n  as maycbe wsigncd t o  hin by tho ;:resident. 

he s h a l l  also be expoobd t o  perform such 

Tne Secretary s h a l l  keep cccurF1".e and coxploto ;:dnutes of 7 3 1  wctiw~,  

If thcre a r o  
en11 r;set3r,-s en &Jm of tho prosidont, at tend t o  dl correspondence, and 
perfirm such othcr du t ics  28 ordinifl i ly per tc ln  t o  hio offico. 
funds t o  be eccouitod for, he cina11 nlso ac t  us 'x:wurer. 

; 
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of the major s*pcciultica. 
den t i a l s  of dll 2p::licrints f o r  I:mbcrship una t o  i . - : !h rccozxndat ions i n  
conforLity r i i t h  Article 111, Section Sc, of these b y - h i s ,  t o  invest igato 
cny broach of e th ic8  a n t  ~ a y  bo roportoa; t o  review eny records t h a t  may 
be re fer red  by the r rcdicd d i r ec to r  and to or r ive  qt, a accis ion rc:l:irdi.ng 
tho perforaance of the staff member, or t o  ro fc r  IAic CiJSo t o  the  frill ac- 
t i v e  nedicul staff if this is considered dcsirublc;  t o  revion all in for -  
mation avai lable  rogerding the cor-ptcnco of s'Lrzff rembers a d  tis D r c su l t  
of auch revions t o  malce recom.enht ions for the grantirq of privi1o:;c:s end 
the appolntmcnt of mn1bcr3 t o  t h e  v t r i o u ~  smviceo cn2 dopur--rr(ents 03 pro- 
vided i n  Ar t ic le  V I  of  Vieso by-litm. 

Its dutics shall :xz t o  in*Jcsti::.tc tho cre- 

Thc Ictern Comittoe s h d l  cofisist of thrco zc:::krs of t h e  ::o.odical 
Its du t i c s  shdl be t o  a c t  t s  an advismy co:aiitt.-e i n  t.ic :iclcc- 

?; 

staff, 
t i on  of intcrns ,  t o  out l ine coiir~cs or i n s t ruc t ion  for tilt, rcs iaont  ucdicd 
staff u17d to see tha t  bi,~ojr ,?re c w r i e d  out, arid to  11~3ist the ocininistrslior! 
i n  m t t e r s  of goverment ana d i sc i c l ine  of thc res idcnt  r ad ica l  st::ff. Tilo 
Thcrqcu t i c  3rd ?humacy Comittec siitd.1 conoiot of 5 :mcbors, 
shall .  be t o  docido y;on drui:s iind ;mpwat iono  t o  be stocked bjr $he pher- 
racy; and t o  rcpor t  t o  the  x d i c a l  :jt;tfr" on ne*;i drug3, (kiend-cnt ;.uy 6, 1316) 

It3 du t i c s  

Spocial corrsittccs shall bc w:jointed fror. tiric t o  tilac 1,s xcy be re- 
q d r o d  t o  ca r ry  aut p o p r l y  t t o  cu t io s  of t h e  u d i c a l  oi;:-:ff. Such COP 
tlittccs smll confino t h c i r  aork t o  tkc purpzes !'or u4:ich t i ~ ~ y  ilcre ap- 
pointed und shall r e y r t  t o  tho rull i.IotiiCwl staff, i'liog shall r'ot havo 
po,-Jer of act ion u l l e s s  such i s  s p e c i f i c d l g  greateri by t h o  cotior; di ich  
creritsd Lhe corxl t teo,  

VIII, ?.'UTI AGS 

Scction i, Tho kraud hcti-rig 

Tke mnual  necting of $no i:.cCiiccl s t u f f  s k u l l  bc tiic l a s t  .rwcting 
befbre thc cnd of the f i s c z l  Y0i.S of L;ic loapital ,  
r e t i r i n g  o f f i ce r s  anci corJ,:ittceo ahall m d w  mc t i  r epc r t s  cs i:ay bc de- 
s i rab lc ,  o f f iccrs  far t n o  ornuin!: :,XES shell be electco,  :x i  rcCoinr.-Ci:dt?- 
t ions  f o r  appolnLr,cnt to  thc  ac t ivc  -ieZic:il utdf  ::ix.ll bc! r:c&o. 

A t  t r i s  mectir,E Qc 

Special  neetines of t h o  ;.,iNiciil s Z f  bc callcd at, any t i r c  by 
the  prcsident and shall bc cnllc6 a t  the rc:r!wst cf IJX governing bocrd, 
fhcs executive cormitteo, or ia.ny f ive cicniu~s o f  ';%c Lctivc ucclicctl s t a f f .  
A t  any spcc iu l  m c t i n g  no Lmixxs 3 h d l  3~ t r a s a c t e d  6 x c q t  tht stxtcd 
i n  tho not ice  ca i l ing  t h e  riccting, h f f i c i c n t  r o t i c e  of mv. inccting shall 
be p c s k d  on tile bullclin 5omd i n  the a t a f f  roo7 iit least  /+$ hours k f o r c  
thc tine set  f o r  3.c Icectrq:, 
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a. 
all I:sctinga, .-bIxscnce from L h c c  consecutive scct ings or from one-third of 
the rci.pz1ar rwt in ty j  f o r  the  year, v i t h a i t  a c c e p t d l e  OXCUBE, shirl l  bc CO;I- 
sidured as resignat ion fron tho  cccivc imiical ot&'f, and shall outonnti-- 
c a l l y  ;:lace t:?c abscntce on the asuociuto or courtesy ncciccll staff of t.-ic 
hOS?it&l.  

.,11 twnberu of the ac t ive  rzcdicril staff six11 bo required t o  attend 

b. A l l  uwbers  uf tho aosoclatc h.sdicol ntcff sild1 be cwsctcd to 
tlttcnd meetingti n i t h  t i c  sane ro: u l u r i t y  GS norbcrs of Lhc act ive m d i c a l  
stoff,  hsence  ~ Y O K  thrt;c consc::utive :*.cetinga or f'ror om-third of tltlo 
n o e t i w s  fo r  t!ic ;?car, ;rl~out nccootable c:~cuoo, shcill Sc considcrcd is 
rcsignntion fron thc: aosociate zcd1cc.l stciff end shall autcr.u;ticdly ;,lace 
the abscnteo on thc c m r t c s y  nwfcli l  staff, 

c, Rcinstutencnt 'of mezbcrs of ttic activc r.rd wsociat;o mcoical stcdfs 
to posit ions rondcrcd voccnt because of absence from rcet ings :cay b rule on 
application, the procelure bi;ing thc smc! (is i n  thc c w c  of or ig inc l  apioint- 
ncnt . 

c 

d, tbnbers of the hofiormy, comultir,i.;, mi courtcsy 2ivioions of ccix 
medico1 sts.ff shl1 not be ri?qu%cd t o  attend mo3tinp, h t  it fs expectcd 
t h a t  t h y  *;!ill attond and par t ic ipa te  in theso nect iqa  unless thoy are 
unuvoidably ?revented from doixy7 so, 

e. Any amibor of any d iv i s ion  of tho  staff *;:?IO hao atwilder1 a ccsa 
that is t o  bo :)rusc-ntt?d for discussion a t  :my x;ertiq< shrill be notifcci and 
shall 'be required t o  be present. 3tiiluro t o  ettond on rocc ip t  of such notico 
s k t l l  involvc: tile penalty, i n  rjhc c m c  of i-; imbcr of the consulting cr 
act ive modical stsfl", of rovcrt ing t o  tho asaociote 1xdicCl stnff unci, i n  
the c s c  of a mnbcr of tho courtesy fiodicel .stuff, of tor.?oitin;. !.:is i s 6 i c d  
stcff aedxmhip. 

Scction 5 ,  Irlorun 



I 

. -.- . -0- * .  ’ . .  

B. i iedical  
7. Rt?viwit of 172ticnis i n  the :;osFitsl T i t h  s p c i a l  rcfcrcncc to  

diwnoses, trcatn;cnt, 2nd Celayud rccovcry; selec tcd c s c 3  dis-  
chmged sincc t h u  lost confbrcncc c i t h  o-mcial consideration 
of oalected dt:cths, W p r o v a d  cuuczq, infections, co!*lplict:.tj.on;;, 
errors i n  diynnoaos, und rcsu l tn  of t r c n t w n t ;  a& andysis CJV 
c l i n i c n l  repor t s  f’rom tho vnriouo d u p d c e n t o .  

8. h p o r t s  of otmdinf.; mi of specir3 r?cClcal comit tccs .  
9. CFscunsion and rcco:mcndctio.m :or i:povc:..ent of the pro- 

fcss ional  irork of ‘the hor;yital. 
10. -46 j a a w i o n t  . 

Tnc ageria a t  epecicl  r.wtingo 3hall bo: 
1. . r iuu i ing  of tLc tictfco c a l l i n g  thc nectin;;. 
2, 
3. nc j ournrant 

L 

l)iscurision of *tile busincs3 for  *;:hich t i j c  ncct i ix  ‘:t3 called. 

ILdoptcd by tho cct ivc mtj icul  stzff Of O d c  1Ed::e l iospital  

- 
Frcsidcnt of &el?iciL 3 t d f  

Date;. e e a  ,.* * e o .  e 0 *. 

-. L 

Secretary of %?.e Gowriiing 3o:ad - 11 - 



1. The monthly uccting of t he  redicxl  stnff w i d 1  Se Sclrl the first 
Lonrky of oach month at  7t00 ?.h. 

2. Excopt i n  emcrgcncy, no pnfient shall be a&ii.tted t o  tiic h o o p i t ~ l  
u n t i l  a f t e r  a provisionul d i : ,gos is  I ;OS hem stated a i d  tho conscnt o f  tile 
d i r ec to r  secured. I n  case of smor[:cncy thc ? rov l s foml  d i q y o s i s  ahall be 
s t c t e d  ts soon cftcr a6llission tis ;)osaiblo. 

a 

3. Phyrjicluns ndr i  t t i n g  pr ivs tc  pz t icn ts  r ihdl  bc hold rcs::onsiblc 
for giving s ~ c h  in fo rmt ion  as r y y  be noceuowy t o  u s w e  the y o t c c t i o n  of 
othcr  pa t icn ts  f'rorr thouc vho tre u UOWCQ of dmpr from any ctusc I$v.t- 
cvcr . 

4 .  ill f ice  , ~ h i e r i t b  dial1 bu tlttendcd by mc.s.bera of  the qct ivc 
modiccl steff, and shnll' be nsoignad t o  t he  ucrvlco conccrncd i n  tho  t r c s t -  
nunt of the d i s w s c  vhich nocossitctcd tdrnission. 'fie rccfnwro of the cctivr: 
modical staff mot m s i p  CI rcnsonablc of cascy t o  thc  juniors  X ~ I O  :Te asso- 
ciatod vith thcm mci $1~0 ~ n ~ n b c r  of tho  ns3ociatc scdicril 3i::ff' t o  17liom the 
c m e  is  aosigncd s h d l  cril.ry on the  t rcct iwnt  under supervision of t ho  geidor. 
KO physician e b d l ' r a c e i v e  conpcnsction for  attendance i n  thc  CiiSo of any 
pa t i en t  vho i o  admittoti freo by the !?oc;pital, )Jut i n  tho cam of PAtiQntS 
f rom vhon the  hosr j i t r l  is receiving p a r t i a l  conpcnsation t ie  attending 2 h p  
s l c i an  may charge a fee propor t imute  t o  t h d ,  reccivad by the hot~p,ital. 
Puy pat ien ts  shall 'x sttended by t h o i r  own prlviite physicicns, I n  the 
case of a'pay yatient a;)plying fo r  a b i a s i o n  nho has no ~+,texX.ng phy- 
sician,  he s h a l l  bo msigncd t o  t h o  l:ICNbz!r3 of ti!w activo medicJ staff on 
duty  in the  oervicc t o  which tho i l lness  of thc ga t i cn t  iixiicstco useign- 
mont. 

5. Laboratorios ohal l  be provided i n  the ;:oe;-.itd 80 t!int dl types 
of laboratory cxc?ininations mny bc c?onc, 

6. Stan,diq: oraers dial1 SC forrnulatcd by conference bQtmcm cine 
medical staff uncI t!le di rcc tor .  
dtcr confcrcnce ~ i t h  thc  r ied icd  o t a f f .  n o s e  orders u h l ; l l  bc f o l l o x d  
i n  30 fw as propor trcctmcnt of the  putfcnt y i l l  allo;.r, d ?.:.+en s p x i f i c  
Orders 08 not aritter, by ike {Ittending ?hys ic iw they shcll constituu'co 
the urdqrs for tx*t!Etmcnt. 
c m c e l  t hom w i t t e n  f o r  the spec i f i c  F3';icnl;. 

Tney may h chanicd o n l y  by the  bi rec tor  

SjtcndinK orders siia11 not, ho\mn:r, x p l a c e  or  

7. 1.11 orecrs for trcctincnt ~ ~ i ~ l l  be i n  rrrit,irq. Verbd orders sbitl l  
not bc ccce';tccl rn cmriad out. A n  ordcr s ! I i i l l  bo considered t o  i n  
miting i f  d ic ta ted  t o  a senior nur3e'or other rutkorissd _parson cnci siicned 
by the nttcnding physician, Ordors d ic t s ted  over :he Lclc;?hOnct i i i i l l  be 
signcd by ti-~c pcrson t o  irhom ciictcted i7ith tlio IWX of the p h p i c i a n  pcr 
h i s  or her mn nwe. t i t  >.is next Visit %!IC t t t cn6inc  physician shill s ign  
such oraars, a d  m c l e c t  t o  do so s h a l l  bo' cozaidorod uj ucl..naloJ:;rnont of 
t h e i r  corroctnoss, 

8 ,  AS fclr es possible the m e  of' pwp.ioh.ry renec!los shi~ll bo avoidod. 
:'.hen such =e ordered f o r  pr ivate  pa t i sn ts  by tho atteiiding physician, they 
T i i l l  50 socured and a 3pccitil charge .xcie t o  Che ycitient. 
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9. The a5tondily physician ohall Se held responsible for the p r e y -  
r a t i o n  of a complete me6icol record for oacis :ieticr.t. 
include ident i f icaf ion  date;  cotiir;laint; pcroond h i s  tory; fmily ki3tory; 
h i s tory  of 9rosent i l b s s ;  ;:hysical e x a i m t i o n ;  opocial  reports  such ~3 
consultations,  c l l n i o n l  laboratory, X-ray, anC others; provisional f!ia;:- 
nosis;  Icedical or SUrgiCRl -creatncnt; ?iathologicd.' firdhga; progrc?ns ~ 

notes; Z i n a l  diagnosis; coadition on c:ischtqp; follow-up; w l d  autopsg 
repor t  &hen available. 
plete ,  except on ordor of thc nedical  records cormfttoo, 

This rccorc! shal l  

ho m d i c a l  record s h a l l  be f i l e d  u n t i l  i t  i s  con- 

10, A coxpletc kicitory and I h y s i c d  o::urJinktion ehaU h all uwo8 

,hen such h i s to ry  and phy3ical exmincrtion arc not recorded 

bo writton witbin-24 hours aftcr achission t o  tho hogpit& 

beforb thc timo s t a t e d  for opcrstion, tho oporntion shnll be cancollcd, 
unless thc attending W I T ~ M  s t c t o s  i n  trritinp; t h a t  such delay ::auld bc 
dotrilnontal t o  tho pati'cnt. 

11, 

12, A l l  recorda are tihe property of the hosp i t a l  cnl ahall not be 
t h n  artay r.4thout permimion, 
provious records :ihall bo evuilable ?or tho use of the a t tc rd ing  :;hysician, 
This shall apply :rhethor the pzt iont  be f r cc  or l.oy, craci vhuthcr he b 
rt tcnded by the  8iunc :hycician c r  by anoi2ier. 

I n  cas0 of xdmiss ioa  of a pntiont all 

& Except i n  c u e s  of cnerpncy,  pat ionin f o r  opcration s h c l l  be acl- 
miLtcd not lrtcr than four o'clock tkc  dny pravious t o  0:xwal;ion. 

l4, k l l  operations pcrfcmcd s i d l  be f i l i l y  deocribcd by tho attonding 
surgcon, ~ l l  t i s o w s  renoved a t  oport;%ion sih.;ll :k Gent t o  G ~ C  i?os!:itul' 
pcrthologist vho s k d l  ;::&e such o::ar,in;-;tion as ilo m y  considcr noccsscry 
t o  m i v e  at  2 pathological d i g n o s i s ,  

15, I n  a l l  cases xhcrc n ?!uticnt i s  iidtnittod i n  a c o d i t i o n  of  abor- 
tion, she or hcr rc i rosenta t ivc  s+all sign c otctomunt cr : r t i fyiq t!;at 
nei thcr  any c:aployee of tno h o s p i h l  nor the attending p!!ys;cir,n vas 
d i r e c t l y  or i n d i r c c t l y  rc3m1silDle i'or i t s  poduct.ion. 

or of the uctivo xodici.3. staf? o!-.cll bc reqiiirod i n  all.  mojnr  cases i n  
17hich t$o pa t i en t  is  not  a good risk PJX in id1 curcbtrrgcs or oilier 
operations rihich nay in te r rupt  n lcnoan, s u p e c t c i ,  or possible prcgnclncy, 
Tne consultant s h a l l  ndco and siea a record of h i5  fin6.inga find recornman- 
dations i n  ovcry such ct~sc. 
quires consultation and i n  2ic Ciiso of f ree  patdcnts, thc corud-tants shal l  
give lliS servicos without cl!&r[;c 

16, iixcept i n  einergency, comul ta t ion  x i t h  n rncluber of t L c  constllting 

I n  all c c ~ c 3  ;diere a rule of t !e hoa:)itd re- 

17, Cach mcmbcr of the courtesy zrodical s-taff, not rcsidoxt i n  the city, 
or  i rncdia te  v ic in i ty ,  s h u l l  nme B rrruibcr of the  :lcdicil 3'briff vi10 is rosi-  
dent i n  t h o  c i ty ,  vho ncy *kc cel led t o  utteiid !lis Flztioato i n  excrgcncy. In  
case of fdlure t o  nmo such associilto, t t c  d i rcc to r  of the  h o c < > i t d  shzll 
have au thor i ty  t o  c u l l  any i . w L f s r  of t: ie stnfl' s h o ~ l 6  he corisirIer i t  
necessary. 
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19. rt the 1:onthly m t t i n g  of the mcdic:;l stnff thc r cd ica l  rocords 
l i b ru r iun  shal l  s u b d t  ;L r q o r t  of thc profcssional x r k  of t,*e h o s p i t d  
f o r  the  ?rcVious contb, 
deaths (the cause bciw stuted tis Civm by thc Lt5encliag physician), 
autopsics, c o ~ u l t a t i o i l s ,  a d  infcc t ions  of d1 k i d q ,  
t he  meting shal l  5c 3mcd on tt is  re?ort  
discussion of s c i e n t i f i c  Kediccl subjects bo permitted. 
the  secrc ta ry  of the mcdicA staff s!iqll t r n n o a i t  to  t t o  di roc tor  of tho  
h o s p i t d  such rqorts wk recommdations as 'ko ulcdiccl dxff 

T h i s  shell nhoT; ; x t i o n t s  ciisct.r.rpd md t!.a results, 

Pie  discuasion st 
at no nsc l iq :  skill obs-cmct . 

aftor euch meetin:: 

.!ish t o  ' make t o  hiin o r  through h i 3  to tho goyorninl: l:oLrd, 

20, Every mw.bcr of t3c :ncdicjl o t d f  si::.ll be cctivcly in tc res tcd  i n  
securing zutopsies nhcncvcr iJossiblc. i% uutopsy ohcll  %e pur Pomed :rith- 
ou t  ;mi t ten  consefit of a resFomiblo re lo t ivo  or fkienr! , -11 auto?Yics 
shall  bo pcrforuud by the i.los?itcl pct!tologist o r  b; r; p h p i c i c n  'bo :,'ion 
he a y  dcleratc tho Cuty., c 

21. Tho hospitd ~ h o l l  drdt ?&t i sn t s  aufi'ering frozi tlll typos of 
disocse. 
u r o y t  crcdentials '  a d  iavc bcen duly cpy in toc i  t o  cler:beroki? on thc ; ; sdicd  

Tutients  :ncy bc t rcs tcd  or37 bj ghyaic ims  r!ho havc w l r i t t o d  

itoff. 

22, Surgoono mst ?)e i n  t h e  oix.ratdn:; rooii 2nd re&- t o  co%i;crice o p n -  
tion o t  tho  t im schodulod, . a d  i n  no CLSC ; r i l l  t he  o>crztirc r o o r  'h hcld 
lonCer than f i f t t ion zinutes  after t!x t i iw  ochcduled. 

- 
Frosidcnt of iiet2iccl S,tanf 

Sccrctary of Lcdical Staff  

Dote,, *;. .. , , . .. e e. 



MANHATTAN DISTISICT HISTmY 

BOOK1 - GEXERAL 

' VOLha 7 - r n D I C A L  P30GRAu 

Des c r i p  t ion Location 
\ f. 

1 Protection of Radium Dial  Workers and 
Radiologists From Lnjury by Radium. 
Robley D. E v a , .  The Journal of Ind. 
Hygiene and Toxicology, Sept. 1943 
Volume 25, No. 7 p 253. 

Medical Section 
Files G40  

. 
2 r  The Toxicology of U Compounds. 

Albert Tannenbaum and 11. Silverstone. 
Metallurgical Project  Report CH24.46. 

Medical Section 
Files CH2h6 

3 

L 

5 

6 

7 

8 

9. 

10 

New York (Kellex) Safety Committee 
Bulletins. 

Medical Section 
Fi les ,  

University of Chicago Health Xeports. b d i c a l  Section 
F i l e s  

Fish Program Reports and Charts. Ededical Section 
F i l e s  , 

University of Rochester Progress 
and Spec ia l  Reports . Medical Sect ion 

F i l e s  

Correspondence on Procurement of 
~e r sonne i .  

Medical Sedtion , * 

e les .  

#. Contract of Oak *Xidge Health 
Association wi th  the Oak Ridge 
Hospital. 

Two Reports from Dr. 3. Bale t o  
Co1S.L. Warren on Radiation Ideasure- 
ments a t  Tennessee Eastman Corporation. 
Dated 9 February 1944 & 17 b y  1944. 

u. 

h d i c a l  Section 
Files.  

Medical Section 
F i l e s  

-4  

Idanhattan D i s t r i c t  Uedical Officers 
Experience and Qualifications. 

Medical Section 
Files. 
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MANHATTAN DISTRICT HETORY 

BOOK I - G E I & U  

VOLUldE 7 - IEDICAL P I 9 W  ' 

APPHJDJX C - PHOi?OGKAPIIS 

Comter instrument f o r  measuring alpha radiat ion.  

E lec t ros t a t i c  type of electrometer f o r  measuring radiation. 

Vacuum tube type of electrometer f o r  measuring rad ia t ion  
(Rochester Ion Lleter) 

F i l m  badge. 

Pencil. chaqbers 

Special  finger-ring. 

Finger p r i n t  impressions. 

E lec t ros t a t i c  p rec ip i t a to r  f o r  measuring dust i n  the  air .  

Chrysler pump f o r  measurhg concentration of f luor ine  and 
hydrofluoric acid i n  air. 

Standard Chedca l  'Slarfare k i t .  

Halide lamp. 

Organization Charts - h n h a t t a n  D i s t r i c t -  IJedical Section 

. a. 
bo 
C. 
do 

1 LIay 1943 t o  31 October 1943 
1 November 19b3 t o  30 April  
1 Iiay 19u t o  31 October 1944 
1 November l 9 u  t o  30 April 194s 

e. 1 &y 194s t o  31 Jul 1945 
f. C h a r t  dated 31 July 5946 

' . 6 .  

13. Dispensary - Carbide - Carbon Chemicals Corporation, 
Oak Ridge, Tennessee. 

Dispensary and F i r s t  Aid Stat ion,  Fercleve Corporation,. a. 
. Oak Ridge, Tennessee. 

. 

lso Dispensary - Tennessee Eastman Corporation, Oak Ridge, Tennessee, 

/ 

c 



16. 

17. 

18. Oak Ridge Hospital 

Kadlec Hospital - Ricliland, Xashington. 

Roane-Anderson Uedical Service Building, Oak Ridge, 'knnessee. 
4 

a. Front entrance 
b. Xear 

19. 

20. 

21. 

Oak Ridge Dental Health Center. 

Oak Ridge Department of  Health Buildin&. 

Hospital and fibs.t-aid units a t  Xanford Engineer Works 
* 

a. Hospital U n i t  IJo. 1 

C. first medical building and first and second f i r s t -a id  
. buildings, Hanrord, 'Washinzton 
d. Third f i r s t -a id  building a t  H a f o r d  and f i rs t -a id  

s t a t i o n  a t  Xchland, Washington, 

c b. Hospital U n i t  No.\ 2 

22. Chart shoring r e l a t i o n  of D i s t r i c t  research divis ion t o  c i v i l i a n  
research agencies . 
Autoinatic record.ing arid alarm system f o r  monitoring, Hanford 
Engineer Norks . 23, 
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. AT TRE P.!?UWE CORPORATION PUNT AT OAK RIDGE, TENNESSEE, 
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THIRD rIRST A I D  BUILDING I N  H 4 N F 3 R D  

T h i s  ty#r  of Yfrst I l d  Building kos used ,+TO. June 1 ,  18-3 
t o  July 23, 18-3 --- s t a f f e d  by tw doc:ofs and 5 c u f s e s .  
r h i t  h l I d i q p  c o n t a i n e d  d0cto-s )  offices w d  1G beds i n  
oddi t ior .  !s ? i q s !  A i d ,  S i s i l o r  bcc(1dints u r e  l a ter  used 
as sick boys 10. .a!cs, , fPaaleS, nnd isolation c a s e s .  
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c 23 - VIEW OF AUTOMATIC R E C O ~ ~  AND ALARY SBTEM FOR BADIATION 
MONITORING ZN USE AT WFORl3 EXGINE-ii WOBRS. 
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Contraot or s , handl h g  
Crude Ore, 3.6; Blaok Oxide, 
3.6; brown oxide, 3.7; green 

U r p l i t a n  metal, 3.9; Metal 
shaping & EnglDBering, 3.113 
Fluorins, 3.133 Fluorooarbons, 

m a l t ,  5.83 hexailoWlde, 3.8; 

3.17 
Cooper, Dr. hgmord, 3.27 
Capper Weld &eel Co., 3.11 
Contallo, Dr. Win, 3.28 
Costs of Medical Programs: 

Cmblde & Carbon chsanc COrp 0, 
3.30 c 

5.68 
Forelor, C0rp .8  3.50 

Cllntan Laboratories; 3.67, 

Ford, Baoon &Davlr Co,, 3.30 
W o r d  Engineer H o r h ,  3.55 
W o r d  Medical (Const. Phase 

W o r d  Modi on1 ( Operationr 

Hooker, 3.30 
lbl lex,  3.50 
Metallurgical Laboratotle 88 

Yonranto Chanbal Coo, 

aalr Bidgo D e ~ t a l  6e Medical, 

Tennorroe Eastman Corp., 3.40 
Crooker Radiation Lab., U. of' 

4.30- 4-,:[ 

Phase), 4.40 

3.61, -3~6% 

(Dayton), 3.65 

4.221 &sewoh &otiOXI, 5.23 

California, 6.12, 5.13 

Curie, Definition of, 2.11 
Curtis, Dr. H. J., 5.19 

c Counter Instrumentr, 2.16, App. C 1  

Dental Camnunity Heeds, oak Ridge, 

Dental Health Canter, CAPk Ridge, 

Dental Policy, Oak Ridge, 4.17 
Dental Program, W o r d  COnet. 

4.16 

'4.16, app. C19 

Phase, 4.30; Hanford %or. 
Phase, 4.37 

Deringer, Dr.  M., 5.22 

8 Eleotraurgnetio Prooess, 3.3, 3.3:; 

Eleotro Metallurgioal Co., 3 .lo 
Eleotr os ta t  l o  Dud Precip l t a t  or s0 

Eleotrostat lo  bd lca to r s ,  2.16, App. C2 
Rnergenoy D i s a h r  Prcgram, (%e 

Esehenbrmner, Dr. A. Be, 5.22 
Mluatlon of b a r d  Control in Plle 

Evans, Dr. T. C., 5.22 

Hazards, 3.31 

2.18, b p .  c8 

Catastrophe Prqrams)  

ProQess, 5.51 

Faust, Mr. J. T., 3.65 
Fallla, Dr .  G., 5.19, 5.22 
Feroleve Corporation, 3.29, 3.SO 

Ferry, Major J. Lo, 3.31 App. C12, 

Film Badger, 2.16, App. C4, 3.45 
Finger Pr ints ,  2.17, App. C7, 3.46 
Finger R@E, 2.17, App. C6, 3.46 
Flslrian Produots, 2.5, 2.12, 2.13 

Fluurlde Deteotor, 2.19, App. C9 

Ferguson, He C~mpany, 3.29 

6.1 

3.43, 5.12; Hazard Researoh on, 5.15 

Fluorins, 2.7, 2.14, 2.19, App. C9, 
3.2, 3.13, 3.17, 3.20, 3.22 
Hamrd Researoh, 5.14 

Fluorocarbans, 2.8, 2.14, 5.14, 3.17, 
3.2; EIazmd Researoh, 5.2, d9,ff  

12 
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b a d ,  3.62 
Leggo, Dr. Christopher, 3.39 

Linde Air Froduofa, 3.6, 3.7, 

Linde bremios,  5.5 

Lorenz, Dr. E*, 5.22 

LOSCO, Dr. Herman, 5.19 

3.14, ' r 

Linde Researoh hbWatOI'iO8, S o 1 6  

. 

2 , @  
National Bureau of StPndards, 

3.18 
National Canaer b t i t u t e #  5.4, 5.16, ~ 

National Defense Researoh Canm., 1.8 
&dSOn, Dr. Harold, 4.18 
Neutrons, 2.3, 2.10, 3.41 
Neutron Radiatim. E~so.F&, 5.4 

howledge Available, 5.4 
%search Required, 5.5 

6.19, 6.22 

Pro- IMtibltOd, 6.5 
h s t i b t i  # 5 0 5 
b s u l t s ,  5.5 

New Pork Area, 3.3 
New Yofk Safety Camittee, 3.2, 

App. B3, 3.26 
N i C k s l ,  2.9 
Niokeon, Dr.  J. J o n  3.60, 5.18 

~ickson,  Dr.  Margaret, 3.60 
HiCkSOR, Dr. J, 3.60 

Nmood, Dr. D o ,  3.63, 4.36 

I4 
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" 

Procuranrent & dssignmsnf Sbrvioe, 

Proteation Procedures 9f P a s  

Promor, C. L., 5.18 
Public Heal* Progrma, 4.20 

'Type of Service Rendered 

1.5, app. B7 

pr'00686# 5.48 

Hanf'ad Canstruotian Phase, 

Hanford Operations Phase, 4.33 
4.26 

oak Ridge, 4.6 
ptrmps for Diffusion process, 3.19 
Purdue b i r e r e i t y ,  3.18 
h r p o s e  of b e a r o h  Program, 5.2 

Quality Hardware 6c Machine Cwp. , 
3.12 

16 



Sta te  Bards of Medical EX8dnerSD 

Statistics 
1.6 

Banford D e n t a l  (Cperationa 
phase), 4.37 

. Hanford Medical (Construction 
Phase), 4.29 

Hanford Med ia l  (Operations 
Phase), 4.36 

Oak Ridge Dental, 4.18 

Steadman, Dr.  Le T., 5.21 
Sterner, Dr. Jmea H., 3.37 
Stookinger, Dr. H. E., 5.21. 

Streetor, Dr. A. N., 5.57 

Surgeon General’ I off b e ,  
Assistmoe from, 6.2 

Suter, Dr. George, 5.21 

09k Ridge hdial, 4.14 

Stone, Dr.  Re $0, 3.66~* 5-59, 3.60, 
5.17, 5.18 , 

SUb,b)ation, 3.81 

Tnlliaferro, Dr. PT. H., 5.19 
!fanUenbaUm, Dr. Albert, 5.18 

Terrell, Dr. 8. 160, 5.28 
TellWim, 8.62 

Thayer, &‘a HanfOZ‘d, 5.23 
Thermal D i f f u 8 i a  ProQ088, S o S ,  

5.21, 5.22 
Tiedeunann, Yr. David, 5.21 
Tolerance Concentrations for 

t ive  Substanoea in A i r ,  
2.11, I! Appe B 1  
F I ~ J ~  Praiucts,  2.12 
Plutonitmn, 2.12 
F o l d = ,  2.11 
Radon, 2.11 
braniun, 2 1 2  

Toleranoe Levels in A i r  for 
Charical Hazards, 2.14,% 

Beryl1 im, 2 15 
Cahim, 2.15 
Carbaa tetrachloride,  2.15 
~h10roform, 2.15 

Fluorooarbon8, 2.14 

Triohloreth’ylene, 2.15 

F luorhe ,  2.14 

Hydrogen nUoFid8, 2.14 
PhOegenO, 2. 14 

I7 



1 

w l u o r i d e ,  3.8, 3.21 
Radiation, Besearah, 6.14 
Tetrathloride (UC1 ), 3.31 
‘frloxlde (uo3), 3. 3 1 
Toxicity of0 App. B2 

Urmirrm, 235, 2.6, 3.3, 3.16 

U r a n l u n  238, 2.5, 3.19, 3.31, 3.41 
U r a n i u m ,  X l ,  3.9, 3.21 

, Urpniun, X2, 3.9, 3.21 
U r i n e ,  2.15, 2.18 
Use of handicapped workmen a t  

3.19, 3.31 

W o r d ,  4.27 
c 

9 

Vacuuu Tube Eleatraneters, 2.16, 

Va16ntine0 Capt. I l l l l lun,  5.22 
Vanadiun Corp. of Aanerlaa, 3.5 
Vapor Phase, 3.31 
Vaughn, Mr. Henry, 4.10 
Veterinary Servioe a t  Oak Ridge, 

Vitro Yfg. Corp., 3.6, 3.7 
Voegtlin, Dr.  C a r l ,  5.21 

App. C 3  

4.21 

Wantanan,  Mr. YauryO 5.20 
Warren8 Col. So Lo, 5.17, 5.2°8 

Washington State License Bureau, 
6.1 

4.25 
Wat~m, D r o  C a  J., 3.600 6.19 
Weleh, Cole A. Bo, 6.3 
Westinghouse Eleotr io  dc Yfg. 

Wetherhold, Dr.  J. M., 4.28 
Wlrth, D r .  J. E., 3.57, 5.19 
Wolf, Capt. B. S., 3.3, 3.39, 3.65, 

Wollan, Dr. E. W., 5.18 

C O O ,  3.10 

App. c12 

Yale University, 3.17 

Z i r k l e ,  Dr. R. E., 5.18 

I 


	5 ept ember
	October
	November
	Deceaber
	January
	February
	March
	April
	June
	July™
	August
	September
	October
	November
	December
	March
	April
	June
	JdY
	November
	December
	January
	February
	March
	Apri
	June*

	July
	August
	October
	November
	December
	January
	February
	March
	April
	June


