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January 29, 1947 

ijaajor B.  Ed. Brundage 
Medical Division 
P. 0. Box E 
Oak Ridge, Term. 

Dear Major Brundage: 

Transmitted herewith copy No. 19 
of the report of the 23-24 January 19k7 Meethg 
of the Interim lledical Conunittee of the  United 
States Atomic Energy Conmission for your infor- 

' mation and f i les .  

*&- STAPFORD L. WARREN 

Chairman . 

U. S. A t d c  Energy C d s s i o n  
Interim Medical Committee 
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1. %view and Scope of the Medical Research Program, 

A. Since t h e  inception of the Atomfc Bomb Project, an oxpandbg 
research program aimed a t  the diagnosis and caqtrol of hazards peculiar 
t o  the development of atomic energy has been in effect. 
include those injurious eff ecte produced through accidental external 
body exposure t o  radiations emitted by various radioactive materials 
during t h e  experimental or processing operations, as  ell as t h e  chemical 
toxicity or localized radiation from such luzterials deposited w i t h i n  the 

These hazards 

bo*. 

Conqiderable preliminary or pi lo t  experinental and c l in ica l  
informtion has been obtahed by this research program during &he larat 
three years. O f  necessity, many fields were cazpletely neglected. The 
injurious effects following single exposures t o  large amounts of radia- 
t ion  have been determined experimentally; sane of the changes following 
prolonged chronic radiation ~SKPOSU~~ have been surveyed; the biologic& 
effects which follow the introduction of various toxic and radioactive 
materials h t o  the body have been partially demonstrated. 
studies have been useful i n  the estimation of a- allowable exposure 
levels of radiation o r  toxic materials to which personnel can be safely 
exposed for a period of time, and t h e  control of such hazards by the 

expediency and are not necessarily applicable t o  peace t ime.  

work, it immediately becomes obvious t h a t  maw c r i t i c a l  problems of far 
reachhg scope remain t o  be solved, Information concerning the method 
of production of these injurious ef fec ts  i n  body t issues  is almost cam- 
pletely lackiag. 
developmsnt of radiation injuries, No therapeutic measures are at hand 
t o  use following accidental injury due t o  radiation or radioactive 
materiaLs. Such problems relate  t o  the fundamental nature of l iv ing  
matter and demand the  careful and continued atbention of ccapetently 
trained scient is ts ,  

Such pflot 

1 prevention of such exposures. Such standards were designed f o r  war hime 
I 

NhU.e the above information has been extremely useful in t h i s  

No methods are available which might stop or &lay the 

B. The following l i s t  indicates briefly the survey of the general 
studies on radiation effects. 

The known radiations encountered i n  nuclear fission, as w e l l  88 

alpha rays, beta rays, gamma rays and 
The l i t e r a tu re  on the biological e f fec ts  of x-rays and gturnaa 

those encountered frdm baturally radioactive substances divide them- 
selves into tho follodng types: 
neutrons. 
rays is voluminous and a good deal of background information was obtained 
from this source. 
t h e  biological effects of alpha rays, beta rays and neutrons. 
necessary, therefore, t o  initiate studies  t o  cope with the  unique and 
pressing problems as rapidly as possible, 

On the other hand, very l i t t l e  had beenwritten about 
It becme 
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The report of ‘the Medical Advisory Conrmittee t o  the Director of 
the Medical Dfviaion of Manhattan Engineer Distr ic t  of September 9, 1946 
contalaed the following summary of the problems and the method6 of ap- 
proach being ueed up t o  the preeent. 

1. The Physical Meaeuremnt of Radiation of Varioue Types. Here 
it wae and still i e  nacesaary t o  develop bet te r  msthods of accwately 
meaeuring and standardizing the doeage of radfatlon in two vi ta l ly  impor- 
tant  areae (1) the measurement of the extent of any radiation which might 
be found in an industrial  area end (2) in the bioLogica1 experimentatton, 

a 

2. The Biologic Effects of Radiation. 
terioue effect  of radiation on the a n b l  organism, it become neoeesary 

- t o  determine the effect of controlled dosagee of the varioue t y p e  of 
radiation on sarioue animal and plant epecies, including marine life. 

, Such observations can be used in the control of possible human exposure 
a d  have practical uee in medico-legal problems arieing f’ram contamination 
by effluent 8 .  

Because of the known dele- 

Some of the typee of bioLogIca1 effecte it is poseible t o  study 
are given below. h % y  pilot studies have been done on most of them effects. 

a. The survival time or percentage reduction in normal l i fe  
span of different animal ant3 plant species following e given doee. 

b. The genetic effects of radiation a8 lnanifeeted In the  de- 
velopment of abnormal individualla from changee in the heredity mechaniem. x 

c. Hlstopathological changes as damnetrate8 by abnormal ohangee 
in the makeup of the  various body tissuoa. 

m% flanCtiORhg of living t i ~ ~ u e e  following irradiation. 

;s, . 

de Phpfological change0 prodwed by the al terat ion of the nor- 

e. Biochemiual. and enzgmetic dietmbaaces which a re  the poten- 
t l a  1 80wcea of thoee phy8ialogical abmrmalt lee .  

3 o  Methods for the Detection of Minfmal Rediation Damage are being 
developed direct ly  from experimente of the above types and are applied t o  
the study of the human individual. These include studiee on: 

8 ,  Biochemical and enzymatic changes which may be detected end 
vhfch, if mea~wable, can be corrected before irrevereible damage b e  teken 
glace. 
porphphs,  excretfon of abnomea‘L substances in the urine, and the like. 

the hematopoietic eystem (bone marrow, Lymph laodee, e t c . )  and detail08 6tudy 
is indicated t o  detect early changes under controlled doee radiation with all 
bbood element8 under continuous observation. 

ExampPes of such change6 would be effects on the metabollem of copro- 

b.  It has been lcaam t h a t  radiation depresses the function of 
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C. The production of anatognical changse such ee epilation, 
skin erythema, and a l t e ra t iom in the  integri ty  of the skin and t h e  !ib, 
must Llkewlee be studied under controlled doeage. 

4. Method8 f o r  the Prevention of Radiation muries. Them in- 
c lude : 

a. Methodo of pbysieal detection of external radiation by the 
development of eelasitive dlrect reading instrumants capable of the  detea- 
t i on  of omunta of radiatlron well below Lhoee neceesary for demomtrebls 
injury t o  the animal or  humen eubjectcr. 

b. Methods for the  determination of harmful amounts of radio- 
active duets and gaaes in air, In water and in body %ieeues. 
act ive  msterlale are deposited in the body, like radium, and i n  euch lace- 
tiom produce inJury t o  t issue,  particularly the bone marrow. 
baaed on the de%srmiklatfon of dangerom amounts of thee6 eubetancee by ex- 
amination of the excreta and airect meswmenta of t he  body I t s e l f  are  
first developed in animals and then applied to humn belngs. 

ing againat radioactive mterials (2) the e f f f cbncy  of exhaust and ventil-  
a t ing  eyetam againot hngeroce misiiztz of & u t a  0) the development of pro- 
teotioe c l o t h i w  and device6 and (4) the deve lopnt  of' remote control pro- 
aeeelng msthods have bsen extremely important in the Manhattan District pro- 
tect ion program t o  date aad will continue t o  be fundamental t o  the develop- 
ment of a safe stomfo power progran, 

Mny radio- 

MeChode 

5 .  Protective baeures. Studies on (1) the efficiency of ehleld- 

6. The poeaible treatment of radiation injury deeervee axtenslve 
etudy w i t h  high prior i ty ,  
poietio element8 destroyed. by Bevere redistian exposure offers one poeeibil- 
i ty .  
stance8 produced by radiation i a  another poesfbillity, 
fundamentel problm dessmes comletent and detailed study. 

Erperimental rsplacement of the damaged hemto- 

Detectfon and neu-tralization of hypothetical but unknovn toxic sub- 
Thie di f f lou l t  and 

A l l  the abovs studio8 are of neceeeity &one wi th  alpha, beta and 
g e m  mya and nmtrone of varying intensity, s l ~ g l y  and in varioue combine- 
tione. 
eeparately beoauas of their dlaeimilarity. 

ABeo, tho sffelcts of scute and chronic exposure must be determined 

C. The following H l a t  indicates briefly the stradg of the hazard6 due 
t o  epecial mteria3.s. 
toxicity 0% epecial materials by firat indicating the type8 of stndiee to  be 
camled out, and Y U Q ~  by liet1n.g those materiale on which studiea have been 
made or on which stuaiea are neceaaary. 

FOP brevity, it ile preferable t o  diacuee the potential  

1. First ,  an actual. determination of t h e  toxicity of a eubstance 
suet be made, meseurlng hov poisonous it l o ,  both in acute and In chronic 
erpoeures. The arnowlte administered are decreeeed un t i l  asgmptamatlc levels 

. are found. In  t h i s  w~y, toxlc LeveLe may be avoided In laboretoyy and plant 
environmente. 
COE3pOPlnadS of uranium, ybtlltondwn atad sastaim o p c h l  o f b e .  

P 
S o w  piLot work In th ia  direction has been OOE~pl8 tC9d  for a few 
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a. The maie of entrance in to  the bo@ (ingestion, inhalation 
or skjn absorption) must be studfed 88 different madfestat ion~ and dngrSe8 
of tox ic i ty  mag be produced by each roues mployed. 
tfon fmn the body must be studfed in chronic experiments at various levels 

Storage Pn and excre- 

of exposul=e. 

the biological changes; specifically, production of physialogical, histo- 
patholoeical and b i o a h d c c 3  and g e m t i c  evidence8 of damage. Sane pmg- 
reas has been made hare, 

b. A careful analysis must be made as t o  the chamctsr of 

c. The nature of these injuries and the mechanism by which 
they occur must likewise be studied. 
necessary protective measures, and indicated therapy after exposureo 
little has been attempted h e m  except in one or two instances. 

This affords informaGion as t o  the 
Verg 

2. Pxwmntative m88urss require study. 

a. The comparative effectiveness of physical methods for 
the rfmovd. of hszapdous dusts; nameu, the reduction i n  skin contact and 
prevention. of ingenuon, m n s t  be measured. lgothods fo r  accurate est-- 
t ion  of such hazards musf, be developed and used. 
protective chemicals, oi~?tmer;ts, etc., must be sSudied. 
have been done herea 

The efficiency of certain 
Only p l l o t  studies 

b. Pratsctiwe devices such as portable respirators  and 
clothing must be tested for  those hazardous substances against which they 
YUJ. be used. 
against some of the  worse hazards ha8 been found yet. 

Final ly ,  appropriate investigationmust be made of those 
therapeutic measures t o  be used i n  the treatment of both acute and chronic 

NQ practical mask, military OF otherwise, which mill protect 

C.  
3 

‘4 toxici ty  states. 

3. Cunpletion of the  vaz5ous phases of the program outlined above 
would provide complete fnfamatian as t o  those medical aspects which must be 
taken fn to  account in the  protection of t he  worker, as mll as treatment af 
injury sheuld i t  occur, 
substances on which sLudies of t h i s  type are necessary: 

The follmhg is a nearly compiete list of the 

a. Uradun and ita compoundo. 
(1) U d u m  metal and its chemical c o m p ~ d s :  oxides, 

nitrate, chlorides, brafni.de, tstra and hexafluoride, sodium and ammonium 
diuranates. Same p i l o t  sbudies have been completed. 

l033b02 

(2) U m i u m  chain of heavy metals: 

Relatively l i t t l e  has been accomplished here. 
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(3)  Fiaeion producte of cleavage of 0-235 and plutmium. 

Very meagre pi lot  studlea have been dono hore. 

nothi% hns been done here. 
.j (4) Artificial  3.sotopes of uranium - 232, 234, 8 t C .  A h m ~ t  

t 
\ b.  Thorium an& its chain, almost unknown. 

o o  Plutonium - pflot work. 

d,  Special r:oaeaaory mterinle  - pflot work only. 

(1) Flnorooarbons 

(2) Lrluorlne 

(3)  Bsryllfm 

D. Proauction Hazards. The reeulte of the hboretory etudiee msde on 
the materia$¶ discweed above ~ F B  appllod t o  the prevention and control of 
fnauetriah hseorde which aries in the large mnUf'aoturing areas where these 
wterial.8 are wed in large mounts. 

ln thb XPcctromagnotic an8 Diffuston Method8 for the ieolation 
of uranium 235# -the major hazards are fpom the uranium u~~pounde, the OOP- 
centration of wanimn XP and X2, and the spocial acceesory materiah3 and by- 

These are 1llurstraGed by the follwing: 

1, 
1 

% 
pI?O&UQt6 f0MDsd the psOGaEI8 Of l i l 8&&CtlEe .  

2, In the graphite p i le  where pLlatonlUm (239) ie produma on a 
large Bode, the hazar&e ere from the alpha, beta dn &armra rays, neutron€!, 
the plutoniummotal ana its oomponnds, the varioue radioaotive f iee ion pra- 
dccts reeulting from the p i l e  operation. 

3 .  Tae ahtmicaP i e o h t i o n  of polonim folluwing i t a  forntation in 
the p i l e  inoorpoxitee hszards from alpha radiation following abeorption into 
the body. 

F 

4. ChaniGal purification proceaa in making uranium metal reeultrr h 
hazards from alpha, beta and gamma radiation ana the chemical toxicity of the 
uranium of other producte wed. 

5 0  Study of the mediaat eapecte of plant programs aside earn the be- 
teminetion of the effect of radiation end chemical toxicity, Include sddi- 
tfonal informattion obteinerl from plant investigations as from: 

a. Clinical e m e y  of a l l  exposed pereomh. 

b. Monitoring of hazarde by epecial lrretrumenta and methods. 

* - 5 -  
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C. Surveys of new txpes of graphite piles and production 
equipnent . 

E. Hazards of Atomic Catastrophe in Production Areas. 

1. Immediate effects: 

a. Radiation. The radation occurring a t  t h e  tim of the 
explosion coupled with blast and heat causes biological effects  which 
may differ from those occurring f o l l w h g  other acute known effects froan 
g m  and neutron radiation, and damand study, 
observabion of the Japanese indicate tha t  this may be SO, 

Some p i l o t  work and 

b. B h a t .  The t o b l  blast energy of atomic explosion is 
very great andma$ have t o t a l l y  different types of shock waves, recoi l  
waves from ordinaqy explosives and unique biological effects may be pro- 
duced. &me pilot  work has been done. 

c. Actinic Radiation. The inten.% burns from actinic 
type of radiation have not been studied. 
nation effect  of a U  three items in this group: 
heat 

This also includes t he  combl- 
blast, radiation and 

a. Protective do?ices. Study of methods of prOte,Ct%On 
against the radioactivity deposited at the t h e  of blast. 

the B e  must be worked out for cleaning up active areas. 
is available on t h i s  f rm New Uexico and the  ships from B i k M  which is 
applicable. 

developed and tested for use i n  investigating bonbbd areas, 

I b. Decontadnation. Methods of decontdnat ion  af soil and 
Same experience 

1i4 

c. Investigative equipment. Special equipment must be 

d. Study of casualty effects. F ie ld  study Cxf fission clouds, 
possible fn ju ry ’ to  water supply, so l1  and the like, human damage by popu- 
La t ion surveys. 

e. Study of treahent of all immediate effects such 88 ra- 
diation, heat end blast, 

oatastrophe u n i t s  in production areas. 
F, Preparation of pertinent infonnahfon in proper form for u66 by 

If. Cl?rrent Nedical Research Program. 

A. To permit coatinuity, it is recammended t h e  current pmpam be 
continued dmi’ng1947-1948. 
under the Pollovdng Ust of the participating organhatiom: 

The currant program is reviewed by topics 

I 0 3 3 b O t r  

Argonne National Laboratory 
Udversitg d Rochester 
UAziversity of California a t  Berkeley 
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1 Coluaibia Univorsity 

Uaiverefty of Washington 
Momanto Chemiosl Co. (Clinton Lab) USp&s 
Momanto Chemical CO. (~ayton)  
Lo6 AParaoa 

Unlvereity of California at U s  Pwelee 
Univere i t y  of Tenneeeee 
Univera it y of Virginia 

w08teZTl Rseeme Un$V@T8ity 

1:rookhevea and other future laborator M 3  are not lna Luaed . 
13, Future expamion of the medical and biological reeearoh pro&ram on 

AIBO it is is- 

a Long term contract basis ( 5  years or more) l e  necessary in order t o  secure 
information of B mre fundamntal character which l e  necessary in oraer to 
cape with the special hazards of atamiu enorgy development. 
p s a t i v e  to open new f i e l d s  of application for the producte of atomic energy 
in biology and medicine. 
be planned and put into effect  after the establiehmsnt of a Medical.-Biological 
Divisi~n. 
ized, the obvious usefulneee of ieotopee in  a wide apphiuation t o  biological 
research will offer so meny tremendous oppoztunitiee that developments in this 
field are eeeured. 

The Committee feel6 that suuh expansion can beet 

(See Appendix A).  Mter the Regional Laboratories are well organ- 

C. Specific ProJects: (In brief, topical ontline) 

1. Argo- NatiionaL Iaboratory - Dr. AueLin M. Bruee, Director, 

a .  

3 

The phyeiollogical picture of 63atmakI exposed to  acute and 
JY uhronic irradfation. 

b .  The effect6 of irradiation on the structure and functions of 
the blooa and on the hematological defenses against infeution. 

c .  The acute toxic effects of external radiation and absorbed 
radioactive eubsLsnce6 : thelr mechanism of' injlry; prevention of poereible 
dalgsge and treatroenli of a'bresdy inJwed inaioiduaks. 

and single celled organism to varioue typea of radiation. 
d. The abnorml reapornee of blood oell.aI cultured tieaue oelLs 

e. The ahronio effeote of radiation and radioactive mitertale 
in animalea 

f. 

g. 

The mode of action of radiation ln the production of uamer. 

The respame t o  different types of Fadfation of the various 
organe enti t isayes, lnchuding tumors. 

iF h. Studiee on the chemlcall effects of radiation which are fun&- 
menta L to its bio logica L response ., 

1 0 3 3 b O S  



i. The abeorption, deposition and elimination of radioactive 
elements from the body. 

j. 

University of Rochester - Dr. Andrew H. Dowdy, Director. 

The deeign and standardization of inetrumente to carry out 
the f oregofrg . 

2. 

a. Redietion and RadSoLogy Section: 

(1) 
duetr l a  1 mons tor lng . 

(2) 
and uranium In hma.ard  anlmal subjects. 
t o  aerve other parte of the projeot, 

Instrument design, meaeurement standardization, in- 

Biological effect  of traosr amount8 of polonium, radium . 
Applioetion of tracer exparinkente 

(3) Ph;gsiological effects  of exposure t o  acute and chronia 
radiation including the radio-isotopes; search f o r  therapeutic methode of 
value . 

(4) Development of possible chemical techniquee or methode 
L of aetecefon of redietian damage, a& the mr3chanim.n by which euch effec%u emu 

. proaucea 
(5)  By mea118 of epectroecapic methods, t o  study the d l6 t r l -  

bution of uranium ana other heavy metals of importanbe In animal tfeaue; a 
search for poesible clues ae to the mettrod of bony degoeltlon of radioactive 
materiaLe. 

Study of the time intensity feator in radiation, and 
developuent of methods of producing fnstantaneoue expoawe t o  radfation (A 
bomb effect) .  

7 

i 

( 6 )  * 

(7) Study of the metabo1IEi.a of plutonium, polonium, radium, 
etc., in human subjects. 

b. Pharmacology: 

(1) Study of the inhalation toxiai ty  of varioue uranium, 
beryllium and thorium compounds. 
inhalation toxici ty  . 

(2) By chemlaal techniques, studies of the  mecBanlem of 
uraalum fixation i n  bones, uranium complex formation, methode of excretion of 
uranium, 

Studies in  the mschanimk of production of 

(3)  Acute toxicity effects of UranIIlIo, beryllium and thorium 
oompoundo by 111gest ion 

(4) Pathological effect8 of urenlum, beryllium and thorium 
poiaonlng, and rnechaniem bg which nroduced. 

P 

1 0 3 3 b O b  



I ( 5 )  Physiological effects  cf uranium, bergllium and 
thorium poisoning. 

(6) Special toxici ty  studies. 

(7) Certification of respiratory protective devicea. 

c. Experimental Surgery. 

(1) Cllnicd., hematological and pathological effects  of 
acute l e t h a l  radiation. 

(2) Methods of bone roarrow transplantation. 

(3) Studies i n  bone marrow reserve and radiation effect. 

duction. 

tion. 

( 4 )  Tissue culture studies related to bone marrow pro- 

( 5 )  Effecb of folic acid and ru t in  on m a m  regeners- 

(6) Studies of metabolism of iodine by thyroid. 

d. Experimental Hematologg. 

(1) Comparative study of blood h i s t a w h e  after radiation 
and hematological effscls i n  cells. 

(2) Studies of f i f e  cycle of blood platelets .  

(3) Studies on lire cycle of leukocytes. 

(4) Studies onmarrow reserve8 after radiation, 

(5) Evaluation of coagulation defects following irrsdi- 
ation. 

(6) Techniques f o r  early detection of hematological 
changes resulting frcm io,?izhg radiation, 

e. Genetics. 

(1) Continuation of studies of effect of chronic radiation 
on mice. 

(2) Cantinuation of studies on effect  of acute and chronic 
radiation (x-ray) on D rosophilia, 

(3) Histogenetics. 

- 9 -  
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(7) itadiation e f fec ts  on tissue cultures. 

( 8 )  Effects of selective i r radiat ions of individual organs 
and tiaaueso 

c. DF. R o b e r t  S, Stone’s program. 

(1) Studies in whole body radiation af: human stlbjects by 
external and in te rna l  radfa thn .  

(2) Studies on the mntabolism of radioactive iodine in 
animals andman. 

(3) Joint studfies with Dr. Joseph G. Hamilton t o  evaluate 
the therapeutic applications of t h e  f iss ion products and the fissionable 
elements. 

(4) Exploration and therapeutic applications of other 
radioactive elements and compounds. 

4 .  Columbia University - Dr, 0. F a i l l a ,  Director. 

a. 

b, 

Measurement offast neutrons for biological  purposes. 

Uleasurement of time dose relationship resulthg fm 
radhact ive isotopes distributed i n  the  tissues. 

- c. Measurement of specific gatma ray emission. 

d. Study’ of the  quantitative relationships in c h d c a l  effects  
* produced by gamma rays and fast neutrons, 

e.  h r t h e r  study of eye and gonad injury produced by fast 
ne ut rons . 

f. Study of the biological action of i o n i a h g  radiations. 

g. An attempt t o  reduce radiation injury. 

h. Study cf t h e  distribution of radioactive isotopes in 
t i s sues  and cells, 

i. Protection data fo r  the safe handling of radioactive 
isotopes i n  small amounts, 

j. Training of personnel, 

k. Measurement of‘ very high energy radiations for biological 
dosage. 

5.  University of n‘ashington School of Fisheries - Dr, Lauren R. 
Donaldson, Director, 

of the effect of radiation on aquatic organisms, and i n  particular, t o  study 
the problems arising from the discharge effluent f rm  the Hinford plants i n to  

-11- 

a, The woxjzl of t h i s  project is t o  explore the  general problem - 



.I 

i 

the ,Colurmhia River and tho possible con-taninatloz, of 888 water (including Bikini). 
The work under thie contract involvep etndiee of the following nature: 

(1) Acute and chronic effect8 of e x t e r n 1  radiation on 
f ieh98. 

(2) Breeding studies on eolmon end t rout  following irredi- 
at lon.  

(3) Studies  of the effects  of the Eanf'ord effluent on salmon 
and trout.  

(4)  

( 5 )  
on squetio life in the Colmbia River. 

Effeote of internally deposited radioactive materials on 

Field studies on the effect  of p e e i b l e  Hanford pollution 

aquet ic orgaglieme. 

(6) Studiea on the trarzsfer of radioactive materiale in "food 
chaine", s tar t ing vi th  the elmpler biological forms (€.e. plankton) and follow- 
ing the dletributioa and fate of such materials a8 thee0 contaminated animal- 
cules are  eucceeeivsly eaten and metabolized by higbar form (fishes, etc . ) .  

Fssdiag experbents using radioactive materials in the (7)  
f ooda . 

6. Haaford Engineer Worh (Raeearch ProJect) - Dr. Simon T. Cantril, 
Director. 

7 a. Health phpiCf3 research sad dsvelopnsnt fn radiation monitor- 
ing, instrumentation. 

L b. Traintug, of techniciaaa.and other peraomel In problem of 
radfatlon pratection. 

c. Applied biologic research re lat ive t o  phases of radiation 

(1.3 

hazard peculiar to Hanfard Engineer Work6 operatfone a@ waste diepoeal: 

Soil, water and a i r  cantarsination by radloactive m t e r t a 4  

(2) Studlee under controlled oo~ditiarme of the effecte of 
radioactive materiePe on domestic animals. 

(3) 
radioactive materials on vegetation. 

(4)  Fieh Studies: (In colkrboration v i t h  Univereity of 

Studiee under controllea conditiontl of the effects  of 

Waehington, project l i s t ed  EireviousPy. ) 

(a) EPfects of waste effluent on salmon and trout.  

(b)  Effect5 of internallg deposited radfoactive mates- 
i a  Po * 

b 



\ 

(c)  Field stuilleti on poserible polhition of Columbia 
River and f i s h  by F~nf'os-d waste. 

( a )  PLankkon exparimeate - abeorption studiee. 

7. Momanto and U. S.  Fublia Health Service, Clinton Laboratories - 
Studbe of the biological effects of slow and fast  neutrom, 

Dr . Alexander EoLlander, Director. 

beta and gamma rediatfon are in progreeo a8 a follow-up of previoaroly reported 
work. 

a .  

b. Ef'fects of plutonium on bone heeling is being atuaiea. 

c.  
direct ef'feote of radiation. 

The parabiotic twin technique i a  bel% used to  etudy the in- ' 

d. A concentrated sttack is being made on radiation effecte Qly 

the rate of mltosla,  clwomoaone breaks and exahangee, gem matetione and the 
general genetical makeup of the ca l l ,  including cyt;opksmfc faotore. 

e. Tracer experiments of a number oC matabolic eyetema have 
been initiated using various micro-organitsme. 

9 Effect8 0-P Padiation on cell cotllstWentn, proteinsl, nuoleic 
acide ant3 eaazymee am being studfed by modern phyeicoE-chuicaL tools, (in- 
C h d i w  f B Q % O P 8 .  ) 

g. Radiation effecte dire being inveetigated on blood COP- 

h. Cooperative reeearoh arrangement8 a m  being made with the 

elitusnte and blood forming organs e8 we11 aB on the M ~ V O U B    ye tar ma. 

Universitie~l of Tenneaeee, VanderbiLt University, Waehington Univeraity, 
University of Pelamylvania, John Hopkhs Univereity and Csrnegie Institu- 
t ion.  

ti 

f .  CBoee cooperatfon with the Tlationall Institute of Health and 
the N s t i a ~ ~ s E  Cancer Inatituts ha6 been set up. 

. 

3 .  Ins%rlllllantation of rad3ation monflorlw devsPoped by health 
physfcs will be cmtlnued. 

f 
? 
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a. Biological. e f f ec t s  of chronic and acute exposures to 
polonium and polonium compounds by various modes of administration t o  
determine the maximum pe,missfble levels for hman exposure. 
perhents may be indicated for c l in ica l  invest.kation. 
action, correlation of excretion levels w i t h  visceral content and genetic 
effects will be studied. 

Tracer ex- 
Uechanism of 

b. Lk;Cirnum pemissible levels f o r  alpha radiation in 
individual viscera, especicilly the kidney. 
the first problem, 

This i s  ;A specific phase of 

C. 
use in safe  waste 

d. 
t ion personnel. 

e. 
02 polonium. 

f. 

Study of maximum p e d s s i b l e  levels for polonium to  
di a-pscrl. 

Corre!.-atbn of excretion l eve ls  and exposure h produc- 

Studs of prophylaxis and therap!: of the tioxic effects 

Biologic effects and methode of wasuremont for pro- 
bsction against radiatie; from special neutron SQIF=.BO p r s p m d  at  Dayton, 

g. Development of continuous monitoring equipent and 
0th er types 

. .  

h. Studies of the prevention of contamination and on 
de c0nean;imtion. 

9. lestern &serve Unlvemity - Dr. H p r  2. Frrledell, 
Director, 

i 

a. Studies on toficiCy of thoritrr, 

(b) Study of biologichl eZfects of insoluble 
thorium camo~unds as h a(1) above, but 
also includes radiation effects.  

.** 
(2) Distribution studhs,  

(a) Study of' thorium distribution i n  tissues 
oy chemical assay. 

(b) Study  of distribution by tracer technique. 

1 0 3 3 b 1 2  
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(3) Biochemical etudiee. 

-, 

.L- 

e 

* (a) Transport of thorium acro88 gaetro-intestinal 
an8 respiratory epltho l ium.  

(b) 

( c )  

Mode of tranefer of thorium i n  blood end tieeues. 

Manner and characterist ics of thorium deposition 
i n  tieeue. 

(a) Review of enzyme eptems affected and enzyme in- 
hib it ion. 

b. Study of radiation e f fec ts  of InternaLLy dlatributed radio- 
active elements. 

( 1) "Summation" stuaies of severe1 radioactive e lementa of 
wldely varying specific ionization. 

(a) Study of beta emitter6 lodging in  epoclflc tiseuee 
(bone, kidney, thyroid, e tc  . ) . 

, (b) Study of a l p b  emitters lodging in epeciflc t lseues 
(bone, kidney, thyroid, e t c  .). 

(c )  Comparison and ewnmatlon of alpha and beta errnittare 
having approximately similar deposition in  tieeue. 

Syntheeie of compounds into which radioaatlve e h ~ d ~  m y  be 

{ 1) Comparison of radiation effecte of various beta emitters 

(2)  Comparieon of radiation effects of bets and alpha 

c .  
introduced. 

a l ternately introduced into the earn ompound. 

smittere (wide divergence of apeoific ionizatton) al ternately anti concomitant- 
ly introduced into the bo&y. 

d. Study of the distribution of the above notea radioactive om- 
pounda . 

( L) B$ aeeay of radioactivity in t ieeues.  

(2) By radioau$ographs of tdesuee and nimiler suitable means. 

LO. Loa Alsms - D r .  Louie Hemplemann, Director. 

a .  Plant hazard reeearoh. 

(1) Development of method for the &&mmlaation of mimite 
amoun'te of p l ~ t o n t ~  €a t h e  excrets and body tieeuea of humane an8 aniareb. 

(2) 
creted per day by hwmns and srzfmels. 
of Rooheater). 

Determination of the f rac t ion  of injected plutonium ex- 
(In collaboration with the University 
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(3) Metabolim of plutonfum In animals. 
c' 

* (4) Hemetological eturPfee in laboratory pemonnel ex- 
poeed ahroniaelly to  emall  repeated doses of redlation end radioactive 
material and accidentally exposed to Large doses of radiatfon. 

Developent of inetrumente to  maewe radiation. 

Development of safe techniquee for ghnt operatio=. 

CPinical atudies on acute radiation dieease, 

(5) 

( 6 )  

(7) 

b. Proposed fundamental and appllea retaearoh program. 

(1) The, 3'udamental studiee en the acute effects of 
radia t ion. 

(2) Treatment of scute redietion disease. 

(3) Hethode of dotectfng early rmliation ikqlury. 

I 

(4) ContIned studiee of the metabollma of plntmlt?!E, 0-235 
a& other radioact ive mataria 1s. 

(5 )  Detection of accumulated pLutonim in the Lungs. 

. \  ( 6 )  Biochemical studies of nuoleoprotefn and the effect * 

0% raaiation of the funhmnantal phyf~ia~ogy of the c e l l .  
wfth Waahington Dhitrereity, St , Louie, Mo.). 

(In collaboretian 
b 

(7) Detailed study of abeorption of p'lutonbn from con- 
taminated eurfaceB and wour~3s. 

(8) Any epsclal problem arising from new operating hazard8 
on th ie  proJect. 

91. UniveroPty of" California at Los Angeles - Dr, Stafford L. Warren, 
Director 

a .  "he mechsnirrm of bLoo& vessel in;lury by radlatfon. 

b. Bone IPBZTOV injury by radiation, i t 8  repair and treatment, 

0 .  Meohenfmn 09 "metal" deposition in bans and mecJhanimu of re- 
moval from bo-. 

d, Protein degradation following radiation and ohemlaal inJury. 

E', Contracts approved by the Interim b a i c a l  Committee and awaiting 
U. S. Atomic Energy Cammimion approval: 

I 0 3 3 b  I t r t  



a. University of Virginia - Dr. Alfred Chanutin, Director. 

(1) Study of the effeuts of various types of radiation 
(alpha, beta, gamna and neutrons) on the c i rcu la t ix  blood proteins by 
elactrophorosis and protein f ractionization technique. To d e t e r d m  whether 
means of early detection of radiat ion damsga can be accomplished i n  th i e  w a y o  

b. Urdversfby of Tennessee - Dr. Henry 5Yius, 9irector. ' 

(1) Study of the mechanism of t o d c  e f fec ts  of uranium 
and other heavy metal compounds on the  kidney. 
Ih.. W l s '  work w i t h  the Rochester Manhattan Project during the  war and 
contributes t o  that general study. 

This is a continuation of 

D. Estimated t o t a l  Health-Safety research budgets for f i s c a l  year 
1946-1947 and 1947-1948. 

1. 

F i s c a l  Y e a r  F i s M  Year Probable 
Contractor 1946-194'7 1947-194.8 Local BudRet 
LO8 lllamos $ 100,000. $ 200,000. $ 500,000. 
Unfv of Rochester 
UofC at Berkeley 
Program I1 3a 

11 3b 
XI 3c 

Clinton Lab 
Monsanto (Dqton) 
Hanford 
Western Reserve 
U of Washington 
Columbia University 
Argonne 
Brookhaven 
U of Virginia 
U of Tennessee 
UofC a t  Los hgeles 

1,200,000. 

1 o o y O o o .  

20,000. 
180,OOO. 
40,000. 
200,000. 
100,000. 
28,000. 
100,000, 

1 , 200,000 . 

115y000. 

25,000. 
16,000. 
loo,oooo 

1,300,000. 

125,000. ) 
200,000. ] :- 
35,000.) 
500,000. 
225,000. 

155,000. 
500,m* 

100,000. 
100,OOO. 

1,400,000 

50,000. 

200,000. 

400,000. 

16,000. 
- 

1,800 OOO . 

5 ~ P ( 3 3 3 .  
200,OOO. 
500,000. 
m,OOo. 

100,000. 

5 0 0 , ~ .  
50,000. 
16,000. 
200,000* 

150,0(10. 

1,500,000. 

Nestern Regional 400,000. 5 0 0 9 m o  
Total Hedical- 
B i o l o ~ c a l  $3,5% b OOO 0 $5,906, OOO $7 ,U6,000. 

Health-Physics 500,000. 1,000,000. 1,300 ,m. 
Training (?) 50,000. 5 , 000 S O 0 0  1,750,000. 
Field Survey i? 
Service Resiarch (?) 3,000,000. 2, OOO 000. 3 ~ 0 0 0 ~ 0 0 0 e  
Es t h t e d  
Grand Tot& . $7 9 074,000. $13,906,000. $13,166,000 . 
Note: 
for research in t he  participating universities. 
are shown. . 

See D2 for estimated t o t a l s  of Regional Laboratories including budgets 
Only those currently act ive 



b 

I 

2 .  Wentual Hoalth-Safety research budgets, l9@->0, Eetimeted 
Doe0 not include mnitoring or clinioal 8er- annual budget for reeearch. 

vioee which are chergod t o  operating budgete. Eech Refflonal Iaboratory 
budget repreeante the t o t a l e  of the local reeaarch an8 those of the parti- 
alpatiag universitiee. 

Bio logica 1- Health-' Field Survey? and Renlone 1 
Lab& t org Tra €nine: Mdica 1 physics Serviae Reeearch 

Brookhavan 500 , 000 , 4,000,000. 250,000. 1,425 , 000 . 
Loa Alautoe 200,000. 2!50,000. 25,000. 

Argonne $500 ,800. ' $4,000,000 $ 250,000, $ 100,000. 

Clinton Lab 250,000 , L,oO0,000. 250,000. 200,000. 
Hanford 100,000. 1,000,000. BM),000. 50,000 9 

Thle t o t a l  should be equivalent t o  approximately 
t o t a l  research effort of t h e  U. S, Atomic Ehergy Cammiesion, 

3. E x m ~ l c  of estimated Medical Remearch Budget for  
Laboratory. 1949-50. 

Medical- Health- 

2O-25qb of the 

a Regional 

Field Survey 
Brookhaven Training 
IJOcaL $ E00,000, 
Roc he6 ter 115,000. 
Colunibla 25,000. 
Cornel1 25,000. 
Harvard 50,000, 
Ya Be 25,000. 
M.I.T. 50,000. 
Frlnaeton 25 000. 
Brown 

Biologioal Phyeias and Servioee 

900,000. 25,000. 700 000. 

200,000. 25,000. 

200,000* 50,000 50,000. 

$E,000,000. $ 50,000. $ 50,000. 

200,000. 25 , 000. 5 0 , ~ .  
200,000. 

200,000. 

50,000. * 50 , 000. 
Others 25,000. 19000, 000 a 25,000. 500,000. - 

Tota l  $ 500,0000 84,m 0,000. $ 2 0 0 , ~ .  $1,425 O O W  

*May be directed into new or above affiliated group ae need ariees for iaveeti- 
gat ion of oertain prob lemer. 

-16 t o t a l  is Large because th i s  area oarriee the major Wuetr la l  and pro- 
duction ac t lv i t lee ,  

XI. Ilealth-PhysLcs. 

A. Health-PhyeTca is the name applied t o  a newly develope& and highly 
specialized branch of Radiology. 
been t o  make a study of radiation problem and to devise meam of preventing 
Padlation damage. 
portanoeo 

The principal function of Hsalth-Physice ha8 

The records obtained by thi8 group a re  of nwdicro-legal in- 
The manpower shortage in %hi8 f i e l d  l a  acute. 



In general there are two principal sections in eaoh healtb-pbyeioe 
division: 

1, Reeearoh and tlevelopment in ilrastrumentstian and energy 1eve'Le. 

2.  Service under operatirrg oonditioae In the plant. 

The dutiee of the eeroiae eeotlon of health-phyaics are: 

1. 

B. 

Personnel monitoring the measttrement and reaording of the dally 
radiation dosage roceivtt8 by each pereon. 

a. !he calibration and meinteiaanoe of the varied an% numerow 
inetrumnts employed 

3.  B u i l d b g  EWVeyB. A dally meeeuremolat and reoordiug of working 
8rea~.  

4 .  off-ai*oa ourveye. ~n approved monitoring of the radiation level  
*in the air a& water d9saharged from the plan%e eo that it preeente no beard 
to  neighboring c o ~ m m k t i e s .  
should be bo- by each pliant as an operating coat. 
searoh end devekopmont section~ a m  Indicated in section XI Dl and 2. 

The Wobkme of %ha reeesrch and developmemt sections of the heeLth- 
physice dlv ie iom'b~ve  becm gultie varied and perhapa can be indicated 'beet by 
the f o l h w i n g  1la.i; vhich p~*esents 8 few typlcaf eXamp1ea: 

The cost of the service eedtione of health-phyelce 
Only the costa of the re- 

a C. 

s* 
1. Ins-brumeiit development. . 

a. Pt3r60nUOl monitoring ImtrMeents euch ae pocket metere and 
f ib badges have been developed but sti l l  need improvement. 

b. i&my problema were encountered In the development and pro- 
dn.Ctlon of ftiirty sr~f-table portable and f ixed meters to 1peaBure the alpha, 
beta, g a m ,  t h e m 1  neutron snd fa& ~ ~ U ~ P C I E  exposurea received by p e r e m e l  
under varying; 8 i t u a t  ions. 

G .  Survey mters of a l l  types, especially electrostatic and 
electroafc instruments were developed and produced. 
improvement, part ioularly for alpha and neutron measuremente. 

Them need mnslderab le 

2, Special maowepent of energies to  which personnel is exposed, 

a.  ReSakloa to inetrumsats: 



(1) Test meters'for energy depcndenCi, and saturation 

? 
eff ecta 

presence of 

presence of 

Y 

(2) Develop photographic film mordtorhg tecWques, 

(3) Develop an inotrument t o  measurn fas t  neutrons 111 the 

(4)  &viae msthods of maauring plutonium in air in  the 

gamma rays. 

other alpha emitting mbstances. 

( 5 )  ~ a v e l o p  continuous air monitoring instruments t o  
masum alpha, beta and gammer radioactive gas and suspended dust i n  the air. 

(6) Develop autanatic hand counters, area radiation wBzning 
instruments, autanatic water activity counters, etc.  

b. Applied physics measurements, 

(1) Develop remote control operations for working with 

(2) UIPake a study of various type8 of shielding, radiation 

(3) Develop nasthods of detemh5.ng the amount of flutonfun, 

F a d i O i 8 O t O p e  

shipping containers, etc, 

polonium, wraniun, etc., that are fixsd in the bodyb 

( 4 )  

( 5 )  

(6) 

(7) 

( 8 )  

~sve lop  methods of estimating excessive radiation 
exposures from the emount of radioactive sodium and potassium 3.n the blood, 

Measure the efficiency of masks, respirators, gloverr, 
and clothing in preventing body radiation exposure. . 

Develop and operate methods of decontnmfnation. 

Study new methods of radioactive waste disposal. 

Help I n  the desiga of new buildings bo mfn2mize 
radiation exposure, 

C. Physics research. \ 

(1) Carw out naky-shine" experimentsa 

(2) 

(3) 

(4 )  

Study effects  of high energy radiation on tissue. 

Study radiation scattering i n  shields and 3.n tissuee 

Determine d u e  of D/r, etc,  

-20- - 
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d. Theoretical. 

(1) Make numerous tolerance calculations t o  determine 

( 2 )  

(3) 

1 

1 
radiation hazard8 presented by external and in te rna l  exposure. 

Calculate radiation f mm extended 8 0 ~ ~ ~ 8 8 .  

Set up radiation protection tables, rules, regulations, 
etc. 

e. Educational program, 

(1) Train health physicists f o r  other atomic energy s i tes ,  
f o r  those universit ies and laboratories tha t  have radiation problems, as w e l l  
as f o r  the Axmy and Navy. 

radiation problems. 

and operations f o r  radiation hazards. 

(2) 

(3) 

Consult with numerous individuals and committee8 on 

Help outside organizations t o  check t h e i r  laboratories 

( 4 )  Train chemists, physicists, etc, who are not health 
physicists but who need a proper respect f o r  radiation problems. 

(5) Operate health-physics t ra ining programs. ThLs i s  
None are available now. urgently needed. 

and future  t o t a l  manpower and t o t a l  expenditures of health-physics. 
annual costs have been quite  large but are not available. 

IV. Training program. 

I 

* D. The table i n  Section I1 D1 and 2 gives an indicaeion,of the  present 
Past 

\* 

A. One of  the most serious d i f f i cu l t i e s  impeding the hmecUate prOgreS8 
o f  the general program designed t o  safeguard c iv i l ian  and industr ia l  personnel 
against the deleterious effects of t h e  products of nuclear energy and the  
promotion d the beneficial u t i l i za t ion  of such products i s  the lack of a 
sufficient number of uvell-trained personnel. Such a situation has arisen 
fromthe combination of a hiatus i n  basic science t re ining during t h e  war and 
the uniqueness of the problems confronting the Atomic Energy commission. 

f 

It i s  recanmended that  an extensive t ra ining progrm be sponaored by 
the A t d c  Energy Canmission t o  f a c u t a t e  the  t ra ining of suitable personnel 
in the  various branches of a t d c  energy. As a result of the crowdhg of the 
universities, some building program w i l l  probably be necessary. 
program should embody the follorrPing objectives: 

To increase the usefulness of present project personnel, academic 
seminars should be ins t i tu ted  and i n  cer ta in  instances, attendance of courses 
in t he  basic sciences of physiology, histology, biology, physics, bio-physics, 
chemistrg, etc, should be required as a part  of t h e i r  regular scheduled duties. 

Such a 

1. 

t 



2. To acquaint trained proJsct and non-project personnel with new 
or  apecia1 techniquee relat ing t o  present and future programs of the Atomic 
Ebergy &IllEi86iOn. 

To t r a i n  a backlog of teohnical and profeseional pereoane1 in  
the medioel, biological, industrial  hygiene and health-physic8 aspects of 
atomic energy. 

The objective would be t o  accept ve l1  qualified doctor8 of philosophy, 
phpiciane end techniciaars fo r  a training p r i o d  of not less than one year in 
the special branches of blo-physics, biology, isotope techniques, toxicology, 
health-physics, related industrial hygiene and the varloue technical proceduree 
pertaining t o  t h e  enumerated subjects. 

the future end t o  promote cordial public reLations, f a c i l i t i e e  and fellow- 
8hipe should be established t o  enooursge euitable post graduate candldatea 
t o  e lect  major 8UbjeCtte for  the i r  degree6 in thoee f ie lde  pertaining t o  
atomic energy. 
one t o  four years, depending upon the prior qua1Eicatione of the candidate. 

Conrmieeion f o r  the development of an integrated t ra ining program f o r  the eduoa- 
t ion  09 sc ien t i f ic  workers i n  the correlation of atomic energy w i t h  the 
national aoiences, biology and medicine. 

Average time one month. 

3.  

In order t o  provide an additional backlog of trained pereounel f o r  

This aspect of the progmm enVi8iOXU3 a training period of 

B. It is recommended that a committee be appointed by the  Atomic Energy 

A. Administrative creation of B new diviaion of HeaYth-Safety. 

1. The respomibi1ity for the health and safety of personag1 em- 
ployed by the Atomic Energy Cormniesion in the conduct of their program ex- 
tend6 throughout the en t i re  program. 
etood. Frequentky new research findings OF new production procedures bring 
t o  Light ent i re ly  n e w  problem with unknown hazards and unpvledictable eafe- 
guards. 

Many of the hazards are not well under- 

2. 
of predicted hazarde. 
four statutory divisions of the  Atomic W r g y  Commission. 
mental work is slm, d i f f i c u l t  and time consuming, 
conduct of large scale biological work is mandatory so tha t  resul t6  may be 
evai8able as &oon as  possible before any eqosure of pereonml odcure. Thus 
a large effort, equivalent t o  perhape 20-2s of the t o t a l  research eppropri- 
ation should be put into a health-safety pragram. 

Careful health and safety planning is neoessary in anticipation 
Such planning mat be in s tep  wi th  the plan8 of the 

Biological experi- 
Anticipatory planning and 

B. Health-Safety Advisory Board. 

1. It i s  recommended that a Health-Safety Advlsor~. Committee be 
formed by administrative aotion comisting of nine mambera, three t o  be 
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(I 

appointed f o r  two pars, three t o  be appointed f o r  four pare  and three t o  
be eppolnted for eix years. 
General Adviaory Committee t o  the Atomic Energy Committee and ehould be ap- 
pointed by the Atomic lbergy Colmnittee t o  adviee It  in matters r e h t i a g  to 
medical, biological, industrial hygiene, health-physics and related reeearch 
problems. 
mittee recommend the appointment of appropriate advisory sub-committees. 

The following list of fourteen names is recommsnaed for con- 
sideration In making the appoiutmenta on the Health-Safety Advloary Board 
to  the Atomic Energy Commiesion: 

This Committee should parallel the etatu'tory 

It i8 f u r t h e r  recommended tha t  the HeaLth-Snfety kdvieory Com- 

2. 

a. Medical: 

Dr. Joseph Aub, M.D. - Harvard (Consultant t o  
~ a a z h ~  t tan) 

Dr. H p e r  @. Friedell ,  M.D. - Western Reserve 
Univere i ty  (Manhattan) 

W. Robert 8 .  Stiom, M.D. - Univereity of 
California a t  Berkeley (Manhattan) 

Dr. Stafford L, Warron, M.D. - Unfveraity o f  
Califomfa at  Lo8 Angebs (Mtmhe4ttan) 

b , Biologicak : 

Dr. Auetin M. Brues - ArgoMe Batole Laboratory 
Dr. Joseph G. Hamilton, M.D. - Unfvereity of 

Ca liiornia a t  Berkeley &. M, E. Jacobs, Ph.D. - University of %M. 
(aon-&&at ten 1 

Dr . Ham Muller, Ph,D. - :5 miam Univereity 
(non-ManPrattan) 

0. Industrial: 
Dr. Sheon T. Cantrif, M.D. - Hmf'ord (1JlanhaLtan) 
Dr. Anarm H. Dowdy, M.D. - Univerefty of Rochoeter 

6 ljkinhae tan) 
Dr. Jame Sterner, M.D. 0 EBstman Xbdak Co. 

(Manhattan) 
d. Health PhyElice: 

Dr. 6. Fai l la ,  R . D .  - Cohnbia University 
Dr, IC. Z. MorgBn, I%.D. - Chinton Laboratory 
Dr. E, lul, Parker, Ph.D. - Hanfosd 

Note: 
Eenpehnn) ;  Bkookbven (mappointed); ?J.S,P.B,S. (Dr, E. Willtame); Army 
(CoLone]. Jamee P, Cooney) navy (Captaia George Lyon) m r  the emaLf univereity 
contractors [no reconmer~iiation) 

It is recommended tha t  a Division of Health Safety be created by ad- 
ministratiwe action and tha t  i t s  respossibiLitie6 a& authority be OD a par 
with the four  etatutory Divisions of Production, Reaearuh, Engintlering and 
Mitltaryr Appbicatione , 

In this  Committee, there i e  no repreeeutatiwe from Los Alamoe (Dr. Louie 

C .  
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The interim period has placed a severe strain on the  current 
health safety program a8 a result of personnel losses and the c r i t i c a l  
nature of its function and responsibil i t ies has suddenly increased 
with the reactivation of the Atauic Energy Commisaioa Research Program, 

De It i s  recommanded tha t  the  Director of the  Division of Health- 
Safety be appointed as soon 88 possible and that  he hold the degree of 
Doctor d Xedicine and tha t  zf poseible, he be familiar with som~ large 
portion of the W h a t t a n  D i s t d c t  mdical pmgram in order t o  a t a b i l i m  
the future of the c m n t  program. 

The f o l l d n g  Ust of a d t a b l e  candidates have been aeZected 
and proposed i n  the order named by t h i s  C d t t e e  f o r  coasideratbn as 
the Director of Health-Safety. These men haw had extensive executive 
experience with the Manhattan Project and 8se Doctors of Yedicine except 
for Dr.  Zirrkle who was included i n  t h e  secret balloting of the C d t t e e ,  
and because of his records, warrants consideration for t h i s  poat, 

Name Age Tit le  Background 
Dowdy, Andrew H. 42 Prof of Radiology, Research in medicine, 

U of R radiology and chemo-- 
therapy; cancer and 
radioisotopes. C J h -  
i c l a  training and 
teaching i n  ~adi~loerJt.  
Director Roche 8 t e r  
UiUhttan PXOj8Ct. 

Stone, Robert S. 

Wirth, John {?)A0 

Hamilton, Joseph G. 39 

Consultant i n  
Radiology, Hanford 
Project. Radiolo=, 
private practice- 

Professor of 
Radiology, U of 
California 

Principal In- 
ve stigator,  
National I n s t i t u t e  
of Health Mtimore, 
Mde 

h s s l t  PAmfeasor of 
Medicine & Radiology, 
univ of California. 

Clinical and research ex- 
perience i n  radiology and 
cancer. Former medical 
director, H'anford Engineer 
Works a 

Clinical and teaching ex- 
perience in radiology re- 
search wi th  isotopes and 
cancer. Director of Health- 
Safety program, Metallurgi- 
ca l  Project, Manhattan D i s t ,  

Cancer research, c l in ica l  
service, Clinton Labo* 
atoriea- 

Clinical and teaching ex- 
perience, biological a& 
medical applications of 
nuclear physics; radio- 
chemist @ 

i 
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Bruee , Aust tu M. 

Sterner, ;lauLee 

40 

42 

Zirkke, Raymond E. 42 

Medica L Research 
Director, Ins 
Alarms F’roject 

Aen ‘t . Profeseor 
Medic ine , Univ 
of Chicago 

Director, In- 
due tr i a  1 medic ine 
Eaetntan Kodak Co. 

Director of Bio- 
phyaioe Institute 
Unio. of Chiaago 

Probable Medica 1 
Director, Brook- 
haven 

Chief, Medical 
Division, Man- 
hattan D i s t .  

Experience in research in 
biophysics and ahemistry 
cud Large male radiologl- 
oal safety a t  Alamogordo 
and Bikini. 

Research in camer and 
shock and ieotopee. 
Clinioal and teaching 
training in Internal Med. 

Brperimrjntal and clinical 
problems in induetrial hy- 
giene and toxicology. Ia- 
struotor in ntedloine, Msdl- 
cal Director for electro- 
magnetic prooess at Oak 
Ridge. 

Reesaroh in experimental 
biology, radio Logy and 
teaching. 

Clinical experterne I in 
radiology and surgery. 
Board of Radiology member. 
l?reviously a meniber of 
Ysdical Sect ion, Manhattan, 

Clinical %raining and 
Industrial Medicine ., 

Other ~ m l o t ” ~  of Mdfcine of high caktber with executive experieaoe who 
e l t h m  vsrk or are a t i L l  aeaociated vith the ProJect, ere Bieted in. alp&- 
betieoL o r h r  by the Chairmen fbr oombderaffon. 
knowEsdge of the  overall program: 

They a l l  have comiderabb 

Cr. John Ferny - Whiting, Wiam 
Dr. E y m r  Friedell - Western Reeeme Univ., CleveLaad 
Er. Joe I iowhnd @5aJ, A B )  Urrivoraity o f  Rochester 
Dr.  h o e  Jambaon - University of Chioago 
Dr. Adokph l3hmmer - Schenley Diatributora, I?. Y. C. 
be J, J, Nickson - Argonne RationiaB Iaboratory 
Dr, 3ams FJolao - Geo. Washington Unio., St ,  Louis, Mo. 
D Y ~  C. J, Wetaon - Mlmeapolie, Minnesota. 
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The foLlowfag are l i s ted  f o r  consideration because of their knwledge 
cf the f i e l d  of radiology research and ccncer, but have no hatledge of the 
project 2 

Dr. C, P. Ehondes, %moria1 Hoapital, Mew York City. 
D r .  Shields Wn??ren, Earvnrd University. 
Dr . Robert 8ewallL, Stanford Univeroity. 
Dr. John H. Lawrenco, Univereity of California. 

There are undoubtedly others. 

E. The Interim Medicat Committee wa8 unable t o  f i n i sh  it& considera- 
tion of other committees within the two days of conf'erencee. 
the  ImporLance of making dscieions promptly eo that  a working forae may 
start i n  the  near future, fhe Chairman has taken the  option of interpreting 
t h e  par t ia l ly  expmased In-bent of the Committee and offers the following 
organization and mms fo r  consideration by the Commiesion, Mr. Wlleon and 
t h 8  now Diroctor of Eaalth-Safety I O  a stop-gap f o r  the period until J u l y  1, 
1947. 
Safety and the  Medico1 Advioory Cornittee can make the proper reeLigrunents 
with the  Bseietance of experienced advice from appropriate subcommittees 
fornod from the menibershlp of such bodies 88 the Bational Academy of Soiencre, 
The Cornittee on Growth of the Datioml Research CounciL, the United Statee 
PubLfc Health Service, the variotas foundations and other appropriate agencies. 

In view of 

Mo-e matwe cowideration, i n  the noamtime, by the Dlreotor of Health- 

The f s h l o v i r g  List of namw %B eubmitted f o r  coneideration, It was the 
fnte?ztion of the Ia:et.im Committee t o  include as many inf3titu%foPE! and as 
mny f'lel2.s of regcited endeavor as possible. There i e  no intention of ratlrrg 
ttue person6 named a;sd no attempt wee =de t o  segregate aa t o  specialty or In- 
e t l t u t i o n .  It s$ould also be uaerstood that  thia  list of LOO is by no meam 
a completo coverage of tbe f i e l d  but is a working nucleus. 

Name 
Dr.' C. I?. Rhoadti 
Dr Robeyt: S , i % W 8 1 1  
D r .  Frank B. Jeraott 
D r .  b h n  J. Robbine 
D r .  Eugere P, Peniiorgcaae 
Dr . Perr in Long 
Dr. 3a;rmond E .  Zirkls  
D r .  Paul TJecsL 
Dr. Gao. P. Berry 
k. Paul hbereold 
Dr. Waldo C o h  
Dr. H. L. FriedeLL 
Dr, Louis Eempehnn 
Br. Ma. F. Bale 
Dr. 3, G, Earnilton 
I)r. Andrew H. Dowdy 
Dr, G. 3'aiY.h 
Dr. Faul Sahn 
W. J. C. Aub 

._ 

Location 
Memoria 1 Kosp . ( Corne 11 1 
Stanford University 
pres. Natal. Acaa. Sc. 
XYC Botanlcsl Gardena 
Univ. of' Pa. 
John Hopkins U n f V .  
Univ. of Chicago 
Bat 1. Inst. Eeabth,USPHS 
Univ. of Rochester 
Oak Ridge 
Clinton Lab. 
Weatern Reseme 
Los A l a m s  
Uniw. of Rochester 
Uriiv. of California 
Univ. of Socheater 
C o l a  ia Uniwers it y 
VartderbiIt Univereity 
EEorvard 

Specialty 
Cancer Research 
Radiology 
Physios 
Botany 

Chemotherapy 
Radiobiology 
Indus . Hygiene 
Bacteriology 
Biophysics 
Radiochemistry 
Rad10 logy 
Radiobiology 
Biophys ice 
Rad lob i o  logy 
Radiology 
Biophys I c s  
Phys i o  logy 
Indue. Medic ine 

Radiology 
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~ r .  James Nolan 
Dr. K. S. Cole 
Dr. R. S. %one 
Dr. A. H. BPue8 
Dr. mvid RAttenberg 
DP. E. E. sinote 
Dr. hub Flexner 
Dr. H. S. N. Greane 
Dr. 3. W. Fertig 
Dr. A. J. Riker 
Dr. N. L Earle 
Dr. Sewa1.l Wright 
Dr. Iright Langham 
Dr. A. Po Xruegex. 
Dr. W. C. Rose 
Dr. Lauren Donaldson 
Dr. L. Carazicheel 
Dr. IF. Eb. mvers 
Dr. Kurt Stern 

: Dr. L. H .  Snyder 
Dr. E. E. Goodpasturn 
Dr. E. $1. Harvey 
Dr. lRm S. IkCann 
nr. v. c. TasitLy 

E. V e  C ~ d r g  

Dr. Francis 0. Schfibk 
Dr. D. B. P h d s t e r  
D r .  Frank Fremnt-Ssfaith 
Dr. Harold Hodg3 
Dr. Gerhardt Dessauer 
Dr. Earl iJoe&lln 
Dr. Wallace 0. Few. 
Dr. Phill ip DrLier 
Ds, HonaxZ Haggcd 
Dr. Robert; A. Kehoe 
Dr. J a m s  Strme:: 
Dr. Donald 5. Irish 
Dr. Geo H. Whipp1-e 
Dzr. H. T. IZarsnei. 
Dr, Shields fl&TeR 
Dr. S. Baym Jones - 
Ds. Pegton b u s  
Dr. H. C. Rinternitz 
Dr. ?b'illakd Allen 
Dr. M. E. Visscher 
Er. 3. M, K. GeXJAg 
Dr. Andrew C, Ivy 
Dr. L. T, P d z b d l  

Locatian 
%ashington university 
Univ. of Chicago 
~ln iv .  of California 
univ. of Chicago 
[folumbia University 
Pale Uniwrsity 
ctirnegie Institute 
Yale  Universkty 
Columbia University 
\?isconsin University 
IJ. So P. H.S. 
Chicago University 
Los A l a m o s  
1 J n . i ~ .  of C d l l f o r n b  
Univ. of Ill inois 
Univ. of :l'ashhgton 
Tufts  University 
RockefeUeF Foundation 
Univ of Rochester 
Ohio State University 
V d e r b i l t  Unlverslty 
Princeton University 
'Jniv. of Rochester 
Stanford Univessi%y 
Barnard Free S k h  & Cancer 

1f.LT. 
Univ. of Chicago 
Josiah-Xacy Foundation 
Univ. of Rochester 
General Electric Co. 
Matt1 h t i b u t e  of Health 
Urbv. of Rochester 
Iiarvard University 
Yale  University 
Urdv. of Cincimati 
Esstn?an Hod& CD. 
Dow fh3lni.cal coo 
3dv.  of' Rochester 
Piestern Reserve 
Harvard University 
Y a l e  University 
eockef e l le r  Institute 
xale university 
r'!ashingtan University 
Univ. of Minnesota 
uniw, of mcago 
Pa orthwes tern 
U.S.P.H.S. 

Hospital 

- 27 - 
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specialty - 
Obs and Ggn 
Biophysics 
Radiology 
Medicine 
Chemistry 
Botaay 
AWtcQqy 
Pathology 
Biostatistics 
Botany 

Biophysics 
Bacteriology 
Biochemistry 

Psychology 
Virus Research 
Genetics 
Genet ica 
Pathology 
Physiologs 
Medicine 
zoology 

CYtolOW 
Zoology 
-l!erg 
Psychiatry 
Pharmacology 
Biophysics 
Toxicology 
Physiology 

Industz5al Hygiene 
Idus tr ia l  Medicbe 
Industrial tlI&cine 
Industrial' Toxicology 
Pathology 
Pathology 
Pat hologg 
Bacteriology 
cancer 
Pathology 
Ob8 and Endrocrinology 
PhgSiOlOgg 
Phyeiological Chem, 
Physiology 
Indus. Toxicology 

CYtOlOhIy 
ZOOl.o(Ey 

Zoologg 
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W. Aaobph KRmmar 
Dr. E. H. Bchrenk 
Dr. U. F. VonOatt luggn 
Dr. A.  J, Lehman 
Dt.. AUred Bbaloch 
&. J. J.  Morton 
Ilr. Conrad ELvehgorn 
2. I?. R. Sayere 
Dr. Alton Ochaner 
Dr. J. L. Bollman 
lk- H. V. Smith 
Dr, A. D .  Welch 
I)s. fJ. D.  Mclider 
Dr. S, C. Msdden 
Br. J. S. hWrt3a08 
Dr. v. du VSgaeeud 
Dr . Geo. W. Comer 
W /  C .  F. GtteFiW 
Dr. J. W. Howland 
Dr. \In, Gehrman 
Dr. D, D. Van Sayke 
Dr. L. A. M..ynrrd 

Dz*, Joeeph Treon 
Dr, E. B. Van Dyka 
Dre E. S. Gasser 
Ilr. F. A. B-pn 
Dr. Carl B, Cori 
Dr. Charblea G. Sing . 
k. E. I?. Bs4F4lnB 
Dr. Rene Du3os 

W. Georw Beadle 

Dr. Wm. A. NO708 

* 
3 

&. Anton Cark3Qtl 

@oat Ion 
- ,  

Sah bale y Corp . 
U.S.  Bureau of Mines 
u,s .P.II.S. 
U.S . rood & Drug 
J o b  Hopkine 
Unlv. of Rocheater 
Univ. of Wleoonaln 
U.S.  Bureau of' Minee 
Tulane Univere l t y  
Meyo Foundation 
Hew York University 
geestern Reserve UniV. 
Unlv. of Ro. Carolina 
&ory Univereity 
Unlv. of Rochester 
Cornell. University 
Carnegie 1-t i t u t e  
Genera1 Motors Corp. 
Univ. of Rochester 
DuPont Co 
Rockefeller Inst. 
Cornel1 University 
Udv. of Rocheater 
Univ. of Cincinnati 
Rutgers Uralverelty 
Rockefeller I n s t i t u t e  
Unfv. of Rocheater 
Wash f w o n  Univers It  y 
IJutr it ion Found. Corp . 
Univ, of Iowa 
Rockefeller I re t l tu te  
Dnlv. of Chicago 
Calif. Inst. Tech. 

Spec ia I t  - 
5 a w .  M 8 d L e  
*oxico Logy 
Toxicology 
Indus. Toxlcology 
Surgery 
Surgery 
Phyeiol. Chemistry 
Indus. Toxicology 
Surgery 
Phyeiology 
Phya fology 
fharnta 00 logy 
Pathology 
Patholorn 
Medicine 
Biochemistry 
Anatomy 
Reeearch 
Mad, an8 Blophyaice 
Indus. Medicine 
Biochemietry 
Blochemietry 
Chemletry 
lndus. Toxicology 

Phyalology 
Indua . Medicine 
Bioohemlst r y 
Nutr It  Ion 
Zoology 
Bacter io logy 
Phplology 
Biology 

Pharmacology 

1 0 3 3 b 2 b  
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* I. Revleu snd approval of paet program. (Medical iuppeary 1943-46 
t o  be reviewed and approved if poeslble). 

11. Soope of Rsb'esroh Program 1#6-47. (Appmtlix A )  

(Ualvereity of Chicago) Argonne lVatloPa1 Iaboratoriee 
Unlvereity o f  Roaheeter 
Urnlveralty of California 

Hanilton 
Stone 

Columbia University * 

Unlverelty of Wsshin&oa Seattle 
Moaeanto Chemloal Corp. f Cllntogl Laboratories) UspH6 
Noneento ChslaIC81 Corporation (Dayton) 
Loa AOamoe . ~ e 8 t e ~  Rerreme mlVm81t7 ' 

Contracts Awaiting Approval: , 

Unlreceity of Vlrglnls 
i . rinivsreity of Termreaiee 

1111, &eoomPDendatlone ,for Future Reeeeroh Fblloy ' 

. ,  I' 

ope of fundamental work' (that approved io Septaaber met- 
3 

ins) ( A p p e d - N  
T e e t i q  with epeolal mrateriala . 

of Medloal Reepontitibilit lee 
. 

A ,  A d ~ l ~ o r y  Commltteee 

1. Advieory Committee on EEedioa1, Reeearch and appliaa- 
t ion (Tolerataoee, Standarde and Haearit jlaterpreta- 
tioae in addition t o  reaearoh programs) . 

* , 2. Advisory Connuittee on fnduatrial Medicine and Toxi- 
' cology. 
3. Advieory Comarlttee OD Health Phyelce. 

Medical Dlvielon at  the present level v i th  the avai l -  
able reduced force now In that o f f l o e  LIB vel1 ae eslary 
echedule 

B. Recomkabetlon for the ooatlnuatloa of operstlon of the 



. I ,  , , ,. . . *. ., . I - ,  I .-... --- 
I .  . ,.,*."" ,..,.. d. . , I , ,  , . . , *  

C ,, Training ?rogrm 

1. 

2 ,  Sourue of phyelclane. 

Statement of the urgent nee& for,qua3lfled trained 
phyeic Lane 3 . . 

A .S .TOP. 
Civl Lisa 

- 
I 

3. Recongsndatioae for  epeolflc training program, 

V. Recom~aenbatiom fo r  Medloal Director and I)e1laeatlou of Reeponsl- 

Repreeentation on Advieory Board t o  AtCrplic Energy Colmteeion 

biLltle8. 
I 

VI. 

Reuonmndation for  a nmee meeting rd a l l  preeent sad former 
Atomio, Energy Commleslon mediaal researchere,at whluh tlmae 
a progem (4 daytit) would preeent aoourate information on 
a l l  medloal aepecte related t o  atonic energy then available 
fo r  security cleeranoe, 
eclentlfic pereonnel la a l l  parte of the. country. 
following .suggestions. are pertinent: 

I 

. 

, 
Thie aset iq would be open t o  

The I. 

A, 

B. ' A  oentral  location 8hOUld be eelected t o  ineure 

C, 

Approximately 6-8 months preparation would be 

a maxbuam attendame. 
Abetraote of the program ehould be cireulsted e t  
Leaet one month prior to. the , a t e  of the meeting 
(e inihr t o  that procedure used by the' Federated 
Societ lea of Phyeiology, Blochemlatry, etc. ) 
Theee abetraate ehould be a p e o w d  by a previouely 

Cope'lderatloa should be given tovard the founll& 
of a new eolentific eoclety vhoee maJor lntereet 
vould be baaed on problem of radiobiology a8 re- 

The Journal of Radio- 
biology now being Launohed oould vel1 be made the 
official journal of th le  society. 

. .  
* .  required. 

h s  

/ 

t 

. 
. . selected e l i t o r i e l  before rsleeee. 
D. 

. lated t o  mealoe1 intereat. 

. 

- .  I 

. .  . . .  . 
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. 
. Typee of etudy 1xlcrLude I General Studies in Rsdletion including (1)  phyf~icsl 

msseurement of radiation, (2) biological eff'eots of redlation (3) mthodr of 
deteation of minimal radiation damages and (4) methods f o r  the'prevention of . 
radiation €a;furlee. I1 Hazard6 due t o  8peclaL Materiale (for non-radioactlts, 
radiosotive and fieeion materiale) (1) degree of toxioity (2) p v e n t s t i v e  
masurea. I11 Special Production Haeerde and IV Hazard8 of Military Usee. 

Argonis Rational Laboratorlee (Ulllveralty of Chiaago) - 

L. Genera2 physlologicel p i c t y e  of acute and chronic redlation. 
2. Radiation effeat on blood clott ing,  l ~ p h o a ~ e ' d 1 , e t r i b u t I o n  and / 

3. Toxlo effecte  of external radistlon and abrorbed radioactivity. 
4. Responae of blood oel le  t o  varlow typee of radiation. 
5 .  Chronic effecte of radiation aad radioactive materiale in snlmala. 
6, Mode of action of radiation in aayuinageoeeia, 
7. Chtmlbs1 and phyf~l010glCrS~ baels of radletlon effecte. 
8. Metabolim of radioaotfve elements,. 
9. Inetrument standardization, !eel@, etc.  

I spread of infection. 

Univerelty of Rocheeter , 

\ Radiation a d  Rsdlology Seotlon . -  
i r  . . .  . 3 -  1. 

* 2. 

3.  

4 .  

5 .  
. .  

L 

7. 

lhcltrumeat design, measurement ataadardlestlon, Indwtr la> monitoring, < 
Btologlcal effect  of tracer amount6 of polbnlum, radium and uranium 
in humin and arpimgl enbjeote, Appliaation of traoer experlmeute t o  
eerve other parte of the project.. 
PhysloLogical effetts of s3tpoeure t o  qoute and chronlo radistioos in- 
a1ncliDg radio isotopee; eearch fo r  therapeutla method6 of value. 
Development of poselble chemical technique or methods of detection 
of radiation damage end the mecbaaiem by which such effects  are pro- 
duced * 
By meam of epeotroecoplo methods t o  etudy dletr lbut laa  o f  uranium 

poaeible cluee a8 t o  the  msthol of bony dopoeltlon of radioaotlre 
mator lab 
Study of the time lnteasl ty  faotor in radiation end develogPPsnt of 
methobo of produolw ixmtantaneoue eupoeure t o  radiation (A b a b  
effect) e . 
Study of the metebollen of plutonium, ~ l o n i u a ,  radium, @tu.,  in 
human subJeot e.  

end other heavy mstele of importance in animal tiaeue; eesrch fo r  
I 

< 

, 
' Pha~COlOgg: 

-1. 
k thorium compounds. Studiee in the paeohaniem of production of ln- 

Study'of the inhalation toxici ty  of varioue uranium, beryllluma and 

halation toxicity,  
- - 3 -  1033b30 - 
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1 
I 

1 

2. 

3. 
4 .  

5 .  

By chemical technique, studlee of the IoechanicirP of uranium fixe- 
t ion in bonea, uranium aa~lpLar function, method8 of excretion of 
uyaniwn. 
Toxicity of uranium, beryllium and thorium cmpou.de by ingestion. 
Pathological effeote of wan:-, berylllwa and thorium polaonlng 
and mechanim by vhich produced. 
PhyaiologicaL ef fec ts  of uranium, b e r y l l l m  and thorium poh30Uing. 

b p r  imenta 1 Burgerg: T ,  . 

1. CLialcal, hamatologloal'aad pathological effecte of acute le thal  
radiation. . .  

2 ,  Method6 of bone ppl l r ray traneplantatloa. ' 
3 Studlea in bone marrov re8erve and radiation effect .  
4. 'Tleeue culture studlee related t o  bone m8rrW production. 
5. Effect of folic acid and r u t i n  o n m r r m  regemration. 
6. Studiee in metabolism of Iodine by thyroid (19%). 

I '  - 
t .  \ 

. 1, Comparative study of blood hietamine and hematological effeote In 

* 2, Studiee 09 life cgole of blood pl8telets. 

Experimental 5 t O l O ~ .  

oefle . .  / , 

- -  - 

3. ~ t u i l i e e  on life cgPle of WBC LeUkOCyte8. 
. 4. Studies on niarrav reaervea after radiation. 

' I  1, 
2. 

3 Q Hirr*gea=tfcs d 

Continuation of etuaiee of effect of ohronio radiation on doe ,  
Continuation' of atudlea on effect of acute and chronic radiation 
(X-ray) on Droaophilia . 

I 

Unlvereity of CaLifornie . 

1. 

2, 
3. 

4. 

* 5 .  
' 6.  

" I .  . , a  ~ 

Studies of the metubolllw of plutonium, uranimn arul fieeioa produets 
in rats an& man. 

\ A  ~ i e s l o n  woduct traaer etudiea. 
Metaboliem of radium, ectlnluaa, americium and curiuap In anhala sad 
man. 
Studies ' (p i lo t )  on po881111y hazardow a r t i f i o i a i l y  induced radio- 
active elemente, 5.0,  chromiun, nickel, e t c .  
Beryllium t racer  ,attadlee . 
Trca'i;aent of plutonium poieonin& -. 

\ 

I 
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14. 

1. 
2. 
3. 

4.  

5 .  

6 .  
7. 

, *  

1 -  

Behavior of fleaion produata in solla. 
Biologloal effmts of f lseioa r e c o i b .  
Searoh for other U oompounde vhich w i l l  localize in organa othec 
than liver and spleen (1%). 
Biologiaal effect  of dieintegration probucte of boron and lithiuas 
of the neutron irradiation (1%) 
Study of element 85 in the thyroid (1%). 
Trainlng of Croseroade personnel. 
Studies in whole body radiation of human eubJecte, 
Studies on mstaboliam of radloaotire iodine in animals and man. 

, 

.. . 
Colunibia UniverelQ 

S t u d h a  on the rPee&rement of faet  neutrons for biological boaage. 
,bvelopnent of I method of measuring neutron doae by ahemioal means. 
Wa6urs~lgnt of radioactive lrotopea for biological and medical ap- . 
plica t ion. 
Correlation of t ieeue Aoeee and blologiceI effects  produced by a- 
ternal i r rad is t  ion and by radioact ive ieotopds internal ly  admln- 
l e t  ere& . 
Exploratory biological experlmente t o  extead use of radio-active 
iaotopee ae trecera on therapeutio ,agsnts [ 155). 
Studies of the fundamental biological ac t ion  of ionizing retlbtlan. 
Meaeurement of the radiation of radioactive ieotopes t o  provide 
data fok the protection of personnel and f l h  in t ranai t .  . _  

_. . -  -= .L- .. :University of Waehlngtan (&?at t le)  

I. 
2. 

4. 
7. 
6. 

Acute and chronic ef'feote of externel radiation OD flahee. 
Breeding etudiee on salnon fo l lw ing  radiation. 

- 3. Studlee ou the effe'cte of 3anf'ord effLueut on salmon sad trout.  . 
Bifect of internally depoeited radloactire materiale on f l E h O B ,  
Field etudfee on the effect of possible Hanford P O l l U t i O n  on 
fish life of the Columbia River. 
Plankton experimeata - effect of radiation on higher forme (new). 

, 7 e  Feeding expertmeat on depoeited raQioaotire mterleIr (new). 

. 
- 

I .  

h 

. Momanto Chemical Corp. (Clinton Laboratorlee) USPHS ' 

, I  

5 .  

Continuation of etudies on the biological effect  of slow f ae t  a@ 
thermal neutrons on r a t s  and mlae, 
Continuation on studlee on the compsretlve biological effect  of 
penetrat lng radlatlon. 
The effect  of interaal ly  depoeited plutonium'aa bone healin& 
Cytological program on the biologlcal effect  of rsdlatlon on 
eimple cel l6  and tiasue. 
Inatrumsatation and techniques of radiation monitoring. 

. 
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Momanto Chemical Co. (Dayton) loev progrcrso being organized. - . 
,I. biological e s e a t a  a ~ o v i n g  c b n i c  expoewe of animala t o  

2. Correfntion between ohronic expoewe of workere and polonltmi 
exoretion rate. 

3. Wchaniem of action of poloniurm to r ia i ty .  

ulae -in polonium purification. 

~~Obonium by inhalation end parenteral adaainletratlon, 

, 4.  Development of apeclal health phyelca teohnique f o r  specific 

Loa ALamoe \ 

.l. &&mental etudlea on the effect  of acute radiation expoewe. 
. 2- Treatment of eoute rediation,dieeeee. - -  _ -  

3. Methods of detecting early dlation ohangee. 
4. Metaboliam of plutonium, $55 and other radioactive laeterlals. ' 

Detection O f  2 3 C C W 1 8 t 8 d  PlUtOniUm in the LurrgS. 
6. Biochemical studlee of moleoproteine and the effect  of radio- 

t i on  on the fundamental physiolow of the cel l .  
7.- Detailed stlsdy of absorption of plutonium frola oontemlnated 

wouadrr . 
8. Any special problem arieing from zuedlcal hazarb peouliar t o  

th ia  proJect. k 

t 

5. 

- I  

Western Reser~e Univerelty 

1. lnveetigation of the toxia effeats of thorium a d  i t a  leotopee. 
2, Compnrative etudfae on the biological effeat of external radia- 
. t i on  and that from internally depoeitsd radioactive materiale. 
3,. Bee of radioaotive -iaotgges-. in fundeimental biological reeearch. 

Them genkmi titles are given inasmuoh ae. a program has abt been 

. 

eat lvely formulated. , 

' '. 

. .  

Contract e A w a i t  lug Approva 1 : 

University of Virginia - Dr. Alfred Chamtin 

, Study of the ef fec ts  of variom type8 of radiation (alpha, beta, 
gardm neutrona ) on the circulating blood proteins by eleotrophor- 

L ' oela an8 protein fractionieation techaique. To dete~ains,vhethe~ me8lM 

1 
. of early detection of radiation damage can be ecaompliehed in t h i s  vay. 
. Univerelty of Tenmesee - Dr. Henry W i l l s  

Study of the meehanlem of toxic effecte of uranium and other hesvy 
mtel cormpounds on the kidpsy. 
vork with .the Rochester Menbattan Project during the war and aontributee 
t o  that general etuil7, . 

Thie ia a continuation of Dr. Wllls' 

2 
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Ulolverrlty of Callfornla, Loe Anplee - & b  Stafford L, Warrem 

1. The meohanism of blood veeeel InJury by radiation. 
2. Bone merrow lajury by radiation, i t 6  repsir and 

treatment. 
Meohaniem of "nptal" depoeltlon in bone and meohanism 
of removal from bone. 
Protoin degredat lon followlag radiat ion sad chemical 
1nJury. 

I 

3. 

4 
I 

, 

\ 

\ '  

. _  . . .3. 
I . .  

. 
. '  
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. 
General studies of Radiation 

zhe radiations encountered in 

. .  
... , 

.- 

nuciear fission as w e n  as those 
encoubered f  om naturally radioactive substances divide themselves 
i n t o  the followhg types: 
Idonnation available fran the l i t e r a tu re  on pmvlous studies  Fndicatee 
a rather extensive knowledee of the biological e f fec ts  of X-rays and 
.garma rays and very Uttle information OR alpha and beta rays and 
neutrons. 

Alpha rays, beta rays, gamma r q s  and neutrons. 

The progranis were and am orlpanised using the f d o w h g  basic 
outline:. 

A .  The Physical 2deasurement of Radiation of various t p s  - Here 
it is necessary t o  develop methods of accurately measuring and standard- 

‘ izing the  dosage of radiation t o  be used i n  the b io loghal  experimentation 
andmeasurement of the extent of any hazal;dous radiation w h i c h  dght be 
found i n  a plant area. ’ 

/ 

88 The’Biologic Effects of Radiation. Because of t h e  known 
deleterious effect  of radiation on t h e  animal organism, it becomes neces- 

_ _  I .  sary t o  determine t h e  effect of controlled dosages of t h e  various types of 
radiation.on various ani,mL species, so that such observations car! be use-a - I 

in tht ,control of possible human exposure. 
”. 

The types- of biological, e f f e c t  possible t o  stuw are: 

(1) The S u r v l v d  Tirple or percentage that the  e f fec t  of a 
, -’ .  given dose w i U  reduce t h e  normal life spdn of different a n a  species. 

’ I  I 

(2) The Genetic Effects of radiation as manifested in the 
development of abnormal individual t ypes fram changes i n  the hereditary 
mechanism. 

(3) Histopathological Changes as demonstrated by, abnormal. . 
. .  

changes in the make-up of the various body tissues. 

normal Anctioning of animal t isaues following radiation. 
. - (4) PhysioloRfcal Changes produced by the alteratitan of the 

1 

( 5 )  Biochemical and Enzymatic disturbances which are the 
9otent ia l  source of these physiological abnormalities. 

, 
* - 8 -  
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C. Methobe f o r  the Peteotlon of Minimal Radlatlon Ihmage are 
developed dlreotly from obeerv8tioa of the  above typea and are appiled t o  
etudy of the human lndlvldua1 or worker. These include etudiea on: 

(1) Bioohemloal and =garatlo Chctagee which may be detsoted . 

Examplee of euoh chaage would be effecte on the metaboliem 
and which, If meaorurable, can be correoted before imevere ibb  dslpage ha8 ' 
taken place. 
of coproporphyrine, excretion of abnomml subetaaoes' in the  Win8 and the' 
l i k e .  

It b e  been kanwn that radiation depresaee the  function 
of the hmtopoetio eyetem and detailed etudy i e  la8icsted t o  detect early 
ahangee under oontrolled dose radiation v i th  all blood elaman%a under con- 
tinuoue obeervatioa. 

. 

(2) 

- 
(3)  . The Produotion of r tom lo el ChsP~ee euoh as epilation, 

ekin erythema, and akteratlolul ln the integri ty  of the akin antl the like 
must likeviae-be atudled under oontrolled doeege. 

of . rsdiat lon ia.luriea. Theee include: 
D. Stubie6 are likwvlae ln4icate8 'on msthodle for the = e v e a t l a  

(1) Metbode of Ical deteotion o'i external radiation by 
t he  development of eeaslt lve t reaaing inetr-nts capeb1e-02 th 8 

deteotlon of amounts of radiation u e l l b e l w  thoee aeceaesry f o r  demon- 
etrable Injury t o  the animal'subjecte. 

(2) \ Methods for the deteraalnation of bmfUl saabut8 of 
radioactive duste and gaeee in air, la water and the like. 
aotive materiale like radium are depaelted la the body end $n such loca- 
tion8 produoe inJury t o  t 180~e .  h t b o d e  barred ora the betermlmtlon of : 
dangeroue amouate of them subetancee by examlrratlon of the excreta a d  
i l lrect measurement$ of the body iteelf' are neoeemry. 

Protective Meaeures. Studlee on the efficiency of shleldlug 
a&mt radioaotire materials, .the eifioie&y of extmuet, a d  ventilating 
syeterme' a ~ l a s t  bngeroue 8nnmtcI of duote, the develoment of' protective 

Maw radio- 

E. 

-olothing and derlces, and the development of remote control proceeeing . -  method6 have been extremely lmrportant la the Manhattan Dietrlat  poroteotion 
program t o  date and ~ I l l  contlnue into the future .  

F. The poeaible therapueie  of radiation damage by the'use of . replsoement therapy for the damaged bodily elemerita, ae vel1 am the retho- 
tioxt In the expoawe follovlng depoeitlon of radioactive rmaterla16 in the 
body deeervee coneiderable etudy, Replacement of the damaged henmtopoetlc 
elemente deetroyed by eevore redlation expoawe offere one po88ibil%tp; de- 
tection and neutralization of unknmn t o r i c  eubataaosa produced by redia- 
t ion  and other such diYficuLt problem deeerve croneistent and detaileb study. . 

I - 9 -  
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All the above etudlee are  neaeeeary on alp-, bote aad gaZQm r a p  
and neutrone of varying lntsnalty. In addition, the radiation from the 
radioaotfve eubetenoee to  be diecuaeed hae likewlas t o  be aoneidered. Also, 
t h e  effect6 of acute a d  ohronlc expoewe muet be determine& becauee of 
the lr &lee hilar l ty  , 

11 Hazard8 Due t o  Special Meterlala 

For brovity it i s  preferable t o  dZecuee the potential  t a l c l t y  of 
speoial materiale by f i r e t  indicating t he  type of etudy t o  be carried out, 
followed by the presentation of theee materiel6 on whloh etudles have been 
neeeeeary . . 

A. First, an e c t m l  determination of the toxici ty  of a eubeteme 

In t h i s  way the toxic levels may be avoided in laboratory a d  - 

The modb of entrance into the boas by ingeetion9 Inhala- 

muet be made indloating how poisonous it may be la both aaute and chronio 
expoewe, 
plant enviromente. 

t ion and- ekiu absorption muet be etudled ae dlfYerent maaifeetetlotre and de- 
greer of toxici ty  m y  be produced by eaoh route employed. 

the biological changes wi th  the production of phyeiologlcaI; hietopistho- 
logical and biochemical evidences of diamage Incurred. 

(1) 

\ 

* ( 2 )  A careful analye18 muat be made a8 t o  the charaoter of 

(3) The nature of these I a j d i e e  and the  Paechaniam by which 
they occuz. must Likewise be etudied Inamwoh as t b i e  efforde infomution 
ae t o  the neoeaeary proteation anit Indicated therapy afterverposure. 

- B. Preventative laseewee require etudy. 

(1) The effectiveness of phyeical methods f o r  the rsmoval of 
hazardous duete, reduction in skin contact sab prevention of ingeetion mat 

. be meaeured, nnd mthada for accurate deterinhation of euch hazarde mmt be 
developed an& uaed. 
a8 protective measwee muat be etudled a8 t o  t he i r  e f f l c l e a c ~ .  . 

The w e  of certain chemicals, olntmente, and the like 

Protective devlcss such ae reepiratore and a l o t h l q  must 

. - 

(2) 
be tested on regutred eubetaacee against which they w i l l  be wed. 

(3) Finally, approprlate investigation of therapeutic metleuroe 
to ba used In the treatment of both scute and chronic poieonlng s ta tes  ehou1d - 

they ocour in induetr ia l  exposure must be made. 
- 

Completion of a l l  phaees of the above program on a variety of eub- 
stencee psovldee complete Informtion ae t o  the medical aispeote neoeasary to 
be coacridered in protection of t he  vorker, prevention of injury and treatment 
of inJur;g ehou3d it occur, 

- 10 - 
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C. Subatancea on whiuh atudies of thia type are d .  noaee-eary are: 

(1) Uranium and i t a  aoqmunda 
1 

a , . Uranium metal and i t a  chemiual compounde, oxide, 
nitrate, ohloride, bromide, t e t r a  and hexa- 
fluoride,'eodlum end ammDaium aulfatee. 

b. Uranium chain of heavy metale 

1. 
Uranium X 1  
Uranium X2 
Radium 
Polonium 

Fieelon products of 

d . ,  ArtlfiaiaL'isotopee 

I (2) Thorium and i t a  ohaln 
, 

- (3) Plutonium 

I 

I 

cleavage of U-235 and plutonim. 

b 

of uranium - 232, 234, eto, I 

, 

' (4)  Special  ~cceesory MteriaI.6 

8 , Fluorocarbona c. Beryllium , - 
b. Fluorine , , d. I Othere 

I11 

TL r i s u l t s  of 8tua.iee made on the materiels diacuaaed above a re  
applied 'for. the 'prevention and control of induatrial  hazards ar ieing fn the 
Large mnufercturkng areae where theae m t e r i a l e  ere wed i n  large amounts. 

' . 

. .  . 
I 

\ 

. .  
A. In the Electromagnetic alnd Diffusion Method8 for the Isolation 

eatration of .uranium X1 and X2, and the epecial acceasory materiale .an@ by-\ 
roducta formed in the proueee of manufacture, 

of .uranium 235 the mador hazard8 are  from the uraniu compounde, the con- 

- 
5 

B. Inkhe graphite p i l e  vhero plutonium (2395 l a  praauoed on e 
ecale, ' the bzarde are from the alpha, beta and erizaa raye, neutrons, 

the pbutaai#mmetat and i t a  compounde, the verioue radloclctlve f i 0 B i O n  pro- 

The chemical isolation of polonium following i ta  formation in 

# .  ducts reeulting'from the pile operation, / . .  
$ C. 

. t the pile incorporates bzarde from alpha radiation folloving absorption Into 
the body. 

\ 
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APPERDH: A (Cont'd.) 
I .  

* 1 -  

. I  ' I. 

- (5) Study of treatment 'of a l l  Inmediate offeote euch us 
radiation, heat and blaet. 

Preparation of pertinent information in proper form for u ~ e  

d ' -  

4", 
(e) 

by oataetrophe unit8 la produation areaas 
\ +. . . 

I 

. 
1 

.. . 
. .  

- . i  
. .  

;/ . -  
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. .  
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D. Study of the medical s e p c t e  of plant progrew selde from t he  
determination of the effect  of radlation and chsmlcal toxioity, inolude ad- 
dltional Information obtained from plant investigatlone a8 from: 

i 
1 .  

\ 

I 

I (1) Clinical eurvey of a l l  expeed personnsL, 

(2)  Monitoring of hazard8 by epecial inatruntent8 and methodle. 
J 

(3) Survey8 of-new typee of graphite piles an8 produation 
equipwnt . 

. Hazards of Atomlo Catastrophe In Production Areas. 

(1) Radiation - the radiation occurring a t  the t lnre of .  the 
explo8iQn coupled v l t h  blaat and heet cauaes blologlca~ 
effect8 which may differ from thoee occurring following 
other acute lrnovn ef fec ts  .from gemma and peutron rabia- 
tion, and denmu# 8tUdr. 

, 

- ,  

. I  

I 

(2) '  Blaet - - the % b e t  of atomic explosion i e  eo interuse and 
may have t o t a l l y  different types of ehock waveti, recoil 
wave8 w i t h  other unique biologiaal effects  which ehould 
be invest lgated . , 

. . 

n t w e  burne frcw'ectinlc type of radiation ' 

n 8tudied. Thi8 also h h d e 8  the c o d i m -  
tion effect of all three items in t h i s  group: 
radiation and heat. 

blaet, 

.. 
I 

Devices - study of methoda of protection 
against the radioactivity deposited a t  the time of 

(2) 
. - -  

Decontamination - m e t i o d e  of decontarniaation of soil 
and the  like mtmt be worked out for  cleaning up active 
area6 

, e *  

(3) InveetiRatlve EQu1pm.t - epeolal equipsent muet be . 
developed and teeted S r  uee in investigating bonibed 
areas. 

w , \ ,  

(4) Study of caeualty effects - f i e l d  etudy of fie810n 
clouds, possible iqlury t o  water eupply, eo11 and the 
Like, -h&n damego by population surveye, 

c 
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