NN \
NN

\
\‘\\\\\’\\\:\

Report of the
23-24 Junuary 1947 Meeting
of thne
INTERIM ¥EDICAL COMMITTEE
U. S. ATOMIC FNERGCY COMMISSION

by

. Stafford L. Rarren, ¥. D,
: Chzirman, Interim Medical Advisory Board

YMembers Attending:

Ir. R. S. Stone Dr. J. G. Hamilton
Dr. G. Faills Dr. A, Holiendaer
Dr. John ¥Wirth Dr. 5. T. Cancril - !
Dr. He L. Friedell br. J. Svirbely
DZ‘- . E‘ Zirkla ’ -UI'- Lc Donaldson
br. J. Sterner Dr. James Nolan
Dr. &, H. Dowdy Dr. &. L. Vosburgh
Dr. A. . Brues Dr. 8. 8. Wolf
b ~ Dr. Louls Hempelmann Dr, K, Z. Morgan

\@ ALY \\\‘\.\‘\ \‘\ , \\..
, R0  RRE

NeEEEEIN
R" S \..‘.\\‘\-:\. -\'-' Y "\'\\:\‘-\ . '\\

T \_




-

Wy ea

Py

W

Réport of the 23-24 January 1947 Meeting ai the
Interiz Wedical Committez :f the
Unitéd Statea Atomic Energy Comzxission

I. Review and Scope of the ¥ediczl Research Progran.

A. Since the inception of the Atomic Lorb Project, zr expaznding
research program almed at the clagnosls 'nd control of nazzrds re-
culiar to the development of atomic energy hzs been in efiect. These
hazards include those injurious eflects produced turougih: eccidental
external body exposure to radlations emitted by various radiozctlve
materials during the experimental or processing operations, as weil
as the chemical toxicity or locallized radiztion from suct materialis
deposited #ithin the body.

Considerable preliminary or pilot experimental aznd c¢linical
information has been obtsined by tuls research progrer during the
last three years. Of necessity, many Ilelds were comp.etely neglected.
+ne injurious effects following singie cxposures to ilz2rge amounts of
rediation have been determined experimentzliy; some of tne ¢hanges
following prolonged chironic radlation exposure ..ave been surveyed; )
the biologlcal effects which .ollow the introduction of variocus toxic
and radioactive materials into tne body have béen partisily demon-

.strated. Such pilot studies have been useful in tie estimation of

maximum allowable exposure levels of radlation or toxic mzterials to
which personnel can ke safely exposed for s period of tirxe, and toe
control of such hazards by the prevention oif such exposures. Such
standards were designed for war time expedliency and are not neces-
sarily =2pplicable to peace time.

¥hile the sbove intormation nas been extremely useful in
this work, it inmmediately becomes obvious that many criticzl prok-
lems of far reaching scope remain to be solved. Inrforr:ition con-
cerning the method of production of these injurious effects in body
tissues is almost complately lacking. No methods are avalluble
wnich zight stop or delay the development ol radiztion injuries.

No therapeutic measures are at nznd to use foliowing accidental In-
ury due. to radiation or rzdioasctive materi.ls. Such protlems re-~
ate to the fundamental nature of living m=ztter nd dem-nd the care-

ful and contimued attention of competently trained sclentists.

B. The follaowing list indicates briefly tle éufvey of the
genernl studles on r:dlation effects.

The known radiztions encountered in nucls:r ission, .s
well as those encountered from natur:lly radioactive subst nces di-
vide themselves into the folliowing types: slphia ruys, cet: rays,
gacpa rays and neutrons. e literzture on the biolugicol efiects
of x-rays and gamza rays i1s voluminius wnd o gova ueil OI iucground
information wns obtzined ifrom tnis source. On tue Jtaer Lana, Very
little nzd keen written about the bilologlicul eifecis 01 zlipua rLys
betz rays and neutrons. It became necessary, thereiore, to ini ;a%e
studigi to cope with the uanijus and pressing _rotlems ss raplaly =zs
£OSS €.

The report of the iedicnl Advisory Lomuittre to the Lirector
of tre Medical Division of Yanhattan Znginezer Listrict of septecper
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9, 1244 contained tne folioxing sww.ry of the grot.ons nd t.e o=
ticds of a2pproaeci. heing used up to the present.

1. The Physical Keasurenent of Hadlztion of v.ridus aypes.
tere it was and s5tlll 1s necessary to develiop Lbaiver molLius 3i ac-
curately messuring and st ndardizing the dosage oy rraiation in two
yi+z_ly important areas (1) the weasuremcnt vi tue oxtent oI any
raci-tion which amignt be found in zn ingustriazl arca wane (2} 1o tne
biologlcal experimzentation.

2. The Biologic Effects of sdadiation. BEecause ot tue «nown
deleterions effect of radiation on the animal orgenlsm, it Lecomes
necessary to determine the effect of controlied cosages of the various
types of radlation on various ‘anipal and plant specizs, including
rarine life. Such observations can be used in tuae control of possible
huran exposure and have practical use in medico-legal »roklems arising
fror contamination bty effluenta.

Some of the types of biolcglcol efiects it is passible to
study are given below. Only pilot studies nave been done on mast of
these effects.

8. The survival time or percentsge reductlion iln normzl
1ife span of diiferent 2nimal anéd pl.nt species foiiowing ~ gilven dose,

b. The genetic effects or rediation 2s manlilestzd in the
cevelopment of sbnormsl indivlduals fror cunng-s in the Leredity rech-
anism.

c. Histopataalogical ch:znges as demonstratzd by sbnormal
changes in ths makeup of the various tody tlssucs. '

d., Phuysiologleal cnanges produced by the alterztion of
the normzl functioning of living tissues fo;iowing irradiation.

e, Biocnemical and enzymnatic disturbances =#.lco are
the potentlal sources oi these pnysiologiceli abriormaitles.

3. Wethods for the Detestion of ¥inimal Radistion Damage
are being developed directly from experiments ol tne akove types zand
are applied to the study of the numan individual. These include
studies on:

a. Biochemical and enzymztic changes nalch may he de-
tected and which, 1f measurable, can hLe correctcd bkelore irrever-
sible damage has taken place. Examples of sucii chuang=s duld be
effects on the metabolism of coproporpnyrins, excretion ol sbnormal
substances in the urine, and the like.

b. It hes been knsen thot radlation depresses the fune-
tion of the hematopoletic system {bone marrow, lycpn nodes, etc) and
detalled study 1s indizated to detect sarly chang-s under controlied
dase radiztion with 21l blood elerments under continudus obssrvation.

¢. Tne production of anatoelcal cuzsnges such zs cpl..tlion,

skin ervtineaza, and clterztions in the Integrity oI ine siin ard tile
Like, rust likewise be studied under contiroiled 4osige.

T




« Meatuods ior tne Preventlon of Hadiation Injuries,
Trese includes

. Metmods >f puysical det-ction oi exterisi radistion
by the development of sensitive airect resalng instrunants sopzbie of
the detection of azounts of radistion welil Delow tacze necesszcy 1or
demonstrable injury to the animal or hunan subjects.

t. Methods tor tne detarmination ol warwful amounts
of radloactive dusts and zas2s in air, in water and in tLody tissues.
Yany radloactive materials are deposited in the body, like rucium,
and in such locztiosns produce injury to tissue, particularly t.ae bone
marrow. MNethods based on the deteraination of dangerous amounts of
these substances ty examination of the excreta and direct measure-
ments of the body itself are first developed in animais und then ap-
plied to human beings.

5. Protective Measures. Studies on (1) the efiiciency of
shielding against radioactive materials {(2) the efficiency of exhaust
and ventilating systems against dungercus amounts of cdusts (3) the de-
velopment of protective clothing and devices znd (4) the development
of remote control processing rethcds hizve been extremely important
in the Manhattan District protection program to date and will continue
to te fundamental to the development of a safe atomle poser program.

" 6, The possiblie treatment of radiztion injury deserves ex-
tensive study with high priority. Exp-rimental replacemsnt o! the
damaged hematopoietic elerents destroyed by severe radi:ition exposure
offers one possibi.ity. betection nnd neutralizatisn of nypostaetlica
tut uninoswn toxic substences produced by radiution le unotner poasi-
bility. This difficult znd fundamentsl problem deserves consistent
and detz2lled study. - ) :

A.l the cbove studies are of recessity dome =2ith aipns,
teta and gamma rzys andé neutrons oif varying intensity, singly znd in
variousz corbinations. Also, the effects of acute ana c.ronic ex-
nosure oust be ceterxzined separately bsczuse 3i tihelr dissimil:zrity.

C. The following 1ist irndic.tes briefly the siudy of the
hazards due to speclal materiais. YXor brevity, it 1s preferzblie to
discuss the potentlal toxdeity of special materiasls by Iirst indi-
cating the types of studies to be carried out, zné tiien by listing
those materials on which studies pzve been made or on znica studies
are necessary.

l. Firct, en actual determination of the toxicity of a
substance must be made, measuring how poisonous 1t is, toth in acute
and in chronic exposures. The zmounts adrinistered are decrezsed
until asymptomatic levels are found. In tnils way, toxic levels may
be avoiced in laboratary and plant environzents. Sore siiot work
in this direction h=s been conmpleted ior 2 lew compjounds of ursnium,
plutonium and certain speclal olls.

2. The mode of entrance into the roldy (ing.sti::, in-
nalation or skin absorotion) nust be studled as dl.lerant nminlies-
t:tions and degrees of toxiclity moiy te producsd Ly esnsh route exzployed.
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Storage Iin =nd excretion fnis\t . tuiied in caromie

experiments at various levaels of exposure.

b. A careful analysis must be mzue 4s to e Churuc-
ter ot the biologicul cnanges; specirically, production ul pLyslo-
logical, histopathologiczl and blocnemical and genetic evidences of
derzage. Some progress has Lesn made here.

e. The nature of these injurlzs und the rmecaanism by
vnich tbhey occur must likewlse be stuaied. This aflords inisrzation
as to the necesssry protective measures, and inaiczated therspy alter
exposure. Very little has been attempted here except in one or twso
instances.

2. Preventative measures require study.

a. The comparative effectiveness of physical maethods
for the removal of hazardous dusts; nacely, the reducticon in skin
contact and prevention of ingestion, must be measured. Nethods for
accurate estimation of such hazards must be developed und used. Tke
elficiency of certazin protective chemicals, ointments, etc., must be .
studied, Only pllot studies have been done liere.

b, Protective devicea such as portuble respirztors
end clothing must be tested for those haznrdous substauces against
wiricn they will be ugsed. NoO practicsl mask, pillitery or otnerwise,
vhich will protect agoinst some of tiie 2orst nazerds aas teen [found
yet.

¢. Finslly, appropriste investigution must be made
of those therapeutic measures to be uzed in the trestment of both
acute and chnronic toxicity stotes.

3. Completion oi ti:e various phuses ol tae program out-
lired above would provicde compiete information as to those medical
aspects which must be tzken into acccunt in tne protection of the
worker, as. well as treatzent of injury saould it occur. The fol-
lowing 18 a nearly complete list oI the substances on ahich studies
of tnis type are’necessary:

a. Uranium and its compocunds.

(1) Uranium metal and its chemical compounds:
oxldes, nitrate, chlorides, tromide, tetra and hexaflucride, sodium
and armonlium diuranates. Some pllot studles nave been completed.

(2) Uranium chain of heavy motals:

. . Uranium X1

Dranium X<
Radium

Poloniun
Relatively little w:o8 L-en sccompilshed nere,

(3) Fission products of ciexVsge of U-x35 wnd piu-
tonium. Very mergre pillot studies nsve been done nere.

AN 4 -
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ete. Almost nothing hzs been Jone aere.

b. Tnorium ané ilts cn:in, ~lzost unonsw.
e. Plutoniuz - some pilot work.
d. Speclal accessory uatericis - pllst =orx only.
(1) Fluoroc:irbons
(2) JFluorine
(3) Eeryllium
(4) Others

D. Production Hazards., The resulis of tae laborztory stuiies
zzde on the materizls discussed ubove pre spplied to the prevention
and control of 4industrial hazards y»iich arise in the .large manu-
facturing areas wnere these materisls are used in large asounts,
These are 1llustrated by the following:

1, In the Blectromagnetlic and Diffusion Mecthods for the
isolation »f uranium 235, the asjor hszards &re froo the uranium com- !
pounds, the concCentrstion of urenfum X1 =né X2, =nc tne speclel &c- |
cessory materials and byproducts formed in the pracess o napulacture, |

2. In tane grephite pille wiere plutonium (239) is yrocduced
on a large scale, the Lazards are Itom the elphs, bLet: and gnmcoa raoys,
reutrons, tne plutomium metzl =nd i{ts compouncs, the various radio~
setive [ission orouducts resultiny Irus tne pile operation.

3. The chemic:l 1scl:ztion of polanium following 1ts raroce
ctior 4n the pile incorpurates ha.ards {roa elphas rzciztion following
abtsorgtisn into the body.

A. Cheeical puriication procesd ‘n making uranium metal
results in hazards from slpha, bets and gau.a r.diation znd tne
cuemical toxiclty of tiie uranium of other procucts used.

5. 8Btudy of the medlcal aspects of plent programs saside
from the determination of tne effect of radlation end cuemicali tax-
icity, include additional informuation obtrined from piant investi-
gations as from:

a. Cilpnicszl survey of all expos.d perszonnel.

b. Monitoring of hezards by scecial instruments and
wethads. '

t. <Surveys of new types of grz,nlte pilles »nd srocuctiosn
e ulpment.

E. Eazards of Atamilc Catastroeche in Producticn Ars:s.

l. I mecinte al;ecta'
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Hadistion., Tuo roal Xlontostlrring ot tie time 3f

thie explosion coupled with bluist wncd .evat c.uses pasiogical ezfects
wilcn mey dlifer from those oecurring fol.o.iny otner zscui2 hown
efrfects {from gamma and neutron racition, ond censnd sStudy. OSume

pilot work and observation of tue Japanese inaiczte tuit tnis ugy be

80,

b. Bizst. Tuhe totzl blast energy of atomic explosion
is very great and may bzve totully diiferent types ol sidCk waves,
recoil waves from ordinary explosives and unicue tiological efrects
may be produced. Some pilot work nss tegen done.

c. Actinic Aadiz=tion. The intense burns from actinic
type of radiation have not been studied. <{hls also Iincludes the com-
bination eifect of all three items in thls group: blast, rediation
and hbeat,

2. Delayed B ffects.

dg. Protective devices. 8Study 12f rethods of protection -
against tne radlocctivity deposited at the time of blast,

b. Decontaminstlon. Methods of decontaminstion of soll
gnd the like muct be workad out for cleaning up uctive zreas. Some
experience is avsllsble on this Iror New Mexico and the ships from
Bikini w..ich is egpplicuble,

¢. Investigative ejuipment., §Specizl equipment rnust e
deveioped and tested for use In Inveestigating tombed srezs.

d. BStudy of casualty etfects. Field study or tission
clouds, possivle injury to water su;ply, soll »nd tne iize, liumsn
damage by pOpulapian Surveys. :

e, Study of treztment ol ali immediste effects sucn
as radiation, beat znd Ltlast.

F. Preparation of perticent inlormation in propaer .orm for use
by catastruphe units 1in production arezs.

II. Current Nedical Research Program.

A. To permit continuity, it 1s recoz ended tne current program
be continued during 1947-1948. The current prograw 1s reviewed ry
topics under tne foliowing list of the particlpating orgunizaticns:

Argonne National Laboratory

University of & ochester

University of Califsrnis »t Berkeley
Columbia University

University of Washington

¥onsanto Chemzical Ca. Eb;inton Lab) UG8PaS
Monsanto Chemical Co. (Layton)

Los Alscos

Fectern Reserve University




Universlty of leiforni a uos aALge.es
Univercity oI Tunnecsee

University of Viiginisa :
Brookhaven and other future lzsborxatories are not inciuced.

B, Future expansion of e medicusl zne olologicul resenrcn
orogram.on a long ter contrauct busis (5 yesrs or mare) is necessury
in order to secure infaormation of 2 more Iund-umental ciurxcter whica
is necesscry in order to cope with the speclzl hazards of atonlce
energy cevelopment. Alsv 1t is imperative to open new Iialas of ap-
clicution tor the products of atomlc energy in biology and redicine.
The Comuittee feels tuat such expansion can best be pisnned and put
into effect after the estublishment of a Medical-Biologicali Division.
(See Appencdix A). After the Regional Lazboratories sre well organ-

_ 1zed, the obvious usefulness of isotopes in a wide appllcation to
bioclogical research will offer so many tremendous opportunities thst
developments in tals fleléd are assured.

C. Specific Projects: (in brief, toplcal outline)

l, Argonne National Laboratory - Dr. Austin M. Erues,
Cirector.

a. The prwsislogle:l ricture of znimals exposed to
acute and caronic irracdiation.

b. The eflects of irrsdlation on the structure and
functions of the blood and on the hemztologlcal defenses agsinst
infection.

c. The scute toxic eftfects of external ri:d!l tion zand
absorbed rediocactive substances: thelir tecnsnist of ipjury; pre~
vention of possible damage and trestrent of aireudy Injured Zndi-
viduels.

d. 7The zbnormal responses of blood cel.s, cuiturad
tissue cells and single celled organlams to various types of radi-
ation.

e. The chronie effects of radiztion ung rudlgzctive
naterials in animmls.

f. The mode of a ction of radiztion in the production
of cancer.

g+ The response to different types <f rudl .tionm of
the varicus organs and tissues, including tumors.

h. Studies >n tne ciemic:l elzects of regi:tion waich
sre fundamental to 1its bislogic:zl response

i. The zhsorption, de;ositiur znd eiluination of
rzdicsctive elements fryz the body.

. The design and standarcilzuttion of instruments te

HMice
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2. University of Rachester - Ur, Andrew {i. Dosdy, Clrecrco-,
8. Radiation and Radiology Sectign:

{1} Instrument desizn, zessuce. ent st:ndardizztion,
industrial monitoring.

(2) Bilologizal efiect of iLracer zmounts 2 pa~
lonium, radiuz end ursnium in numan ond animal subjects. A-pileation
of tracer experiments to serve other parts of tue project.

(3) Pnysiological effects of exposure to acute
and ¢hronic rzé itation inc.uding tue radlo-ilsotopes; sezrciy for
therapeutic wetuods of value, (Y

(4) Development of possiblie cuemlical tecinijues
or metihods of qetection of radlation damage, und tne mecnznism by
which such efiects are produced.

(5) By means of spectroscopis methods, to study
the distrioution of uranium and otoer ueavy metals of Ilmportance 1n
animal tissue; a search for posaipvle clues as t0 ties rethod of ovony
deposition of radioa ctive materials.

(6) sStudy of tne time intensity factor in radi-
ation, and development of meihods of producing instantaneous expo-
sure to radiation (4 btomb effect}.

(7) Study of the metsbolism of plutonium, po-
loniuxz, radius, ete., in human sudbjects.

b, Pharmacology:

(1) Study of tie innalation toxlcity of wvarious
ursnium, terylllum and thorium compounds. Studles in the mechanism
of production of innalation toxicity.

{(2) By chexzical tecrnigues, studies ol tae
rechanism of ur-nium fixation in bones, uraznium compiex forzution,
methods of excreticn of uranium.

(3) Acute toxicity eflzcis of uranium, beryiiium
and toorium compounds by ingestion.

(4) Patuological effects oi urzniul, Ceryiiium
and tnorium poisoning, 2nd mechanlism by wiiich »roduced.

(5) Prysiologicsl erfects of uranium, beryliium
eand toorium colsoning.

(6) ESpeeisl toxicity studies.

(7) Cercti:ication of res iratory protective devices.



¢. Exrerirentzl Lurgery.

{l1) Ciinicsl, usemstological and satnological
effects of zcute ietnz) rediaztion. .

(z) Metnods of bene marrow transplant:tlon.

(3) G&Studsies in bone marrow reserve and radi-
aiton effect.

(4) Tissue culture studles relaizd to tons mar-
row prcduction.

(5) Effect of iolic aci%iand rutin on marrow

regenérztion. _ A
{(6) Studies of metsbolism of iodine by thyroild.
d. &xperirzental Hematology.

(1) Comparative study of bloué Listamine citer ra-
diation and hemsntolcgleczl efiects in cells. :

(2) Stuales or liie cycle of bloed piatelets.
(3) Studiles on _ii'e ¢ycle oi leuracytes.
{(4) Stucies on msrrow reserves after radiustion,

(5) Evzluztion of cousgulstion deiects lollowing
irradiation.

i (6) Tecnnigues tor early cetection of uematological
cnanges resuiting tfrom ionizing radiation.

e. Geznetics.

, (1) Continuatisn of studies >f effect of chronic
radiation on mice.

(2) Continuation of studies on efrect of acute
ané chronic radiation (x-ray) on D rosophilla.

{3) .ictogenetics.
f. Tr:oining cersonnel in all ako e sections.
3, University of Calilornia at Lerkeiey .
a. br, J-oseph hamiiton's prugranm.
- (1) Merzbolism of ilssion prouucts, T.

tinium, protoactirium, urenium, neptuniwe, pivtocsium, sneri
curiuz in snimals nd man.

fum, =c-
ciux wund
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(z) Yetabollem af nnssibly nszurdeous zrsific-
2lly tnduced radloactive eiements lvon plant construetion materiais
such =zs chromium, nickel, etc.

{(3) VYetabtolism of veryilium.

(&) Devalopwent cf 'etnuus of trectment of
nolsoning frozs rissionavle 2lements, notably plutonius and urcaium
233 2nd from the long iived fission irooucts.

(5) Behaviodur of fission products znd fission-
zule elerents in 59123 nd piants,

(6) CStudy of .lphz tcle irradi-tion znd the
nyroid giand in animals znd ean by nstlu*ne LE.ement 35).

(7) UDevelopment of rethods Jor decaontaminatian
of radloactive ships irom Operatlon Crossroads.

(8) Tne execution of certain rudic cuemical
anaiysas for Opervtion Crossrongs wnd tr-ining of Army und Navy per~

sonnel.

(9) = study of the metzbolism 0I e.ezents
chemiczlly simil=r to tne fisslonsvle elements and tue rission pro-
ducts.

b. Dr. Jonn H. Lawrence'!s progronm.
(1) Binlogle~l eifects of tission products.

) (2) & search for uranium compounds that will
locelize in orzans cther then the Xiver and sgleen.

(3) Eiologiczl efrfects of the disintegrution
nroducts =f toron and iitnlum following neutron irridlation.

(4) Genetics of the carcinogenic effect of
teta ravs,.

(5) Prrsinloglcal chexlstry of the blologleal
action of rudistions.

(6) Crnanges in wstor Lu_wree foilowing rudi-
ation injury.

(7) Readiztlon eifects on tissue cu.tures.

(8) Erfects of selective trrsdiztions of in-
dividual organs and tissues.

¢. ULr. Robert 5. otone's progrunm.

(1) Stuales in zuale bocy reclitlon ol .umen
csubjects by externzl sand interzal rzel~tion.

thﬂsﬁb Oli fer . T aae. 5. -1 r.cilisctive
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| (3) Joint studles with ¥r. Jusesh G. Eaziltin
to evaluate tnes therapeutic applicatisns of tne fiszion products and
the fissionable elewents,

(4) Exploration and therapeutic ass.ieztiuns i
other radicactive eiements and compounds. . )

4. Columbla University - Lr, G. railia, virector.
a. Measurement of fast neutrons for biologicil .aurposes.

E. Measurement of time cose reluationsaip resulting
from radloactive isotopes distributed in the tissues.

Ce IHeasm-enen?: of specific gdwca ray emission.

d. Study of the guantitative reiationsnips in ciemical
effects produced by gacma rays and fast neutrons.

€. Further study of eye ané gonad Injury produced by
fast neutrons.

f. Study of tue biological action of lonizing radi-
ations.

g. An attempt to reduce radliation injury.

h. 8tucy of the distritution of radlosctive isotopes
In ticzueg -nd cells.

i. Protection datz for tne sare acndling or radio-
active isotopes in szail amounts, )

Jo Training of jersonnel.

k. Measurement of very high energy radiations tor
biologlcal doszge.

5, University of Wasnirgton School of iisheries -~ Dr.
Lauren R. Donaldson, Director.

a., The work of thls project is to explore the genersl
problem of the effect of radisztion onauatic organisms, and in par-

ticular, to study the protlems arising from the discharge effigent
from the Hanford plants into the Columbla hiver and tre possibie con-
tamination of ses water (including Bikini). %he work under t.is
contract involves studies of the following natures:

(1) Acute zndé chronic erfec:s of external rzdi-
stion on flshes.

(z) Breeding studies on sulmon =nd trout {olliowlng
irradiation.

(3) Studies of tne eriects ol tue hemore ertluent
on salmon and trout,

N \ v Effects of intern:lly aeposited radioasctive
Q§§§§§§§§$S§SSS§§§§§
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(5) Fleld studies un tnz eirect ol pocsible nanford
polintion on aquatic 1life in the Columbia Plver,

(6) Studies on the transier of ir diosctive mater-
ials in "food chzins®, starting with the sispler tlologicil forms (ie
plankton)and following the distritution snd fate of such meterisls
as these contaminzted animalcules zre successively eaten and retabol-
i1zed by higher forms (fishes, etc).

(7) Feeding experiments using r:idioactive materizls
in the foods.

6. Hanford BEngineer hor.s (Research Project) - ur. Sizedn
T. Cantril, Director. &

a8, Heslth physlcs resezress und development in radiztion
monitoring, instrumentation.

t. Training of tecnnicians and other persornel in pro--
tlems oi radiation protection. .

¢. Agplied bilologic research relative to guuses of
radiztion hazard peculiar to Haniord Engineer Works operations and
waste Glsposal:

(1) 8oil, water and air contaminuation by radio-
active materials. ’

{(2) Studies under controlled conaitions of the
effects_of radlogctive materials on domestic animals.

(3) B8tudies under controiled conditions of the
effects of radloactive materiasls on vegetation.

{4) Fish Studies: (In collaboration with Uni-
versity of ¥Washington, proiect
iisted previously.)

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

(b) Effects of internally deposited radio-
sctive materials,

(e} Filelé stuaies on possible poiiution of
Columbia River and fish by Hanford waste.

(@) Planitop exryeriments - zbsorption studies.

7. Monsanto & U, 8. Purblic Health Service, Ciinton
Labtoratorles - Dr. Alexender ol.anuer, Llrector.

a, Studlies of thne piologlcsd e..ects ol slow ng last
neutrons, teta &nd gamma radlcotion are in progre.s &s a follow-up of
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b. Effects cof plutoniun on bone nealing is being
studied. .

¢c. Tue parabiotic twin tecaniyue is baling usad to
study the Indirect effects of radiztion.

d4. A concentrated attacik is beling zsde on radgiction
effects on the rete of mitosls, chromosome breaks snd exciuanges,
gene nutations and the generel geneticzl =ziceup <f tne ceil, iIn=-
cluding cytoplasmic factors.

e. Tracer experiments of a pumker of met:zbolic
systems h-ve been initlated using various micgoorgznisms.

f. Effects of radlation on cell-constituents, pro-
teins, nucleic acids and enzyzes cre belng stucied by modern
physicsl-chemical t2:ls; {including isotopes.)

E. fadlatlon effects are belng investigatsd on blood
constituents and blood forming organs as well as on the nervous
system, ‘

h. Cooperztive researcii arrangements zre belrg nmacde :
sith the Universities of Tennessee, Vanderbllt University, #ashington
University, Univeraity of Pennsylvznlia, Jonn Hopkins University and
Carnegie Institution.

1. Close cooperztion with the National Institute of
Health and the National Cancer Institute has been set up.
L
. jo Instrumentation of r.di:tion monitoring developed
by health physics will be continued.

k., Health physics research is to be extended.
l. A training program.

8. Monsanto Chemical Co (Dayton) - Dr. Jares Svirbely,
Director.

a. Biologlicsl effects of chronic and uicute exposures
to polonium and polonium compounds by various modes of administrztion
to determine the maximum permissible levels ifor auman exposure.
Tracer experiments msy be indicszted Ior clinicsl investig tion.
¥echanism of action, correistion of excretion leveis sitn visceral
content znd genetlc eifects will be studied.

b. Maximum permissible levels lor aipiz r:dlation in
individual viscerz, esp-clally tne zidney. Thls is = speciric phase
of the first probvlen.

c. Stuay of maximunr permissibie ilevels Ior golonium to
use In safe waste disposal. ¥

d. Correlation of excreticn ievels -nd exposure in gro-

duction personnel. . \\\\N&&&E}\\\V
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e. Study of prophylaxis and toerzygy of tne uax*c ef-

fects of poloniuxm.

f. Biologic efiects =znd meti:ods of mesasurement Ior
protection agalnst racdiation from special zneutron® sources prepzred
at Layton.

g. Development of continuous monitoring equipzent
and other types.

he OStudies of the prevention ol contamination and
on decontamination.

9. V2stern neserve University - Dr. 4ymer L. Friedelil,
Director. ' @

a. Studies on toxicity of thorium.
T (1) Biological effects.
(a) Study of biological effects of soluble

. thorium compounds, lethal efrects, weight changas, histopathalogic,

nematologic and blochemical changes.

(b) Study of ociological effects of insolutle
thoriun compounds as in a(l) above, but aiso includes radiation ef-
fects.

(2) Distribution studles.

(a) Study of thnorium distribution in tissues
by chemical assay.

() Study of distribution by tracer technigue.
(3) Blocnemlcal studies.

‘ {(a) Transport of thourium across gastro-in-
testinal and respiratory epithelium,

(b) Mode of transfer of thorium in blood and
tissues,
deposition
(c) Manner and cnaraceristics of thorium/in

tissue.

(d) Review ol enzyme systezs afiected and
enzyre inhibition.

B. Study oz raulation eifects of internully distri-
butec radioactive eizwents.

. "Summation® studies oI severali r:dionctive
elerents of widely v: “vimng speciiic ilonization.

(a} Study of teta emitters lodging in spscific
tissues (tone, kidney, tnyro;d, etc). ©

T \\\“\\f‘\ NN
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atle means.

(t) Study of alpha emitters .odflhy in speciite
tissues (tone, <idney, thyroid, etc).

(c) Comparison and susmation. of slpaz znd beta
ezitters having approxim-tely similar deposition in tissue.

¢. Syntuesis of compounds into which radiossctive ele-
ments may be introduced.

(1) Comparison of radistion eiiects of various beta
emitters aslternately introduced into the same compound.

<~ (2) Comparison of radlation effects of beta und
slpha emitters (wide divergence of specific lonization) alternately
and concomitantly introduced into the bady. &

d¢. Study of the distribution of the above noted radio-
active conmpounds.

(1) By assay of radioactivity in tissues.

- {2) By radicautographs of tissues and similar suit-

10. Los Alamos - Dr, Louls Hemplemann, Director.
a. Plant hazard research.

(1) Development of metnod for the deterxin tion of
ninute amounts of pilutoniur in the excreta and body tissues of numins
and animals. :

(2) Determination of the fraction of lnjected
plutonium excreted per dzy by numans snd asnimals. {(In collaboration
with the University of Hochester).

{(3) Metabolism of plutoniwm in animals.,

' (4) Hemstological studies in laboratory personrel
exposed chronically to small repeated doses of rediation -znd radio-
active meterisl and acclicentaliy exposed to iarge doses of radiation.
(5) Development o: instruments to measure radiation.

(6) Development of sale techniques ior pglant

operation.
{7) Clinical stucies on acute raditlon disease.
b. Proposed fundamental and aprlied resecrcn progran.
(1) 7The fundamental studies on tne acute effects of
radistion.

(2) Treatment of =cute r-diation diseszse.

(3) Uethocs o. detecting eariy r ciation injury.

ST LR
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(4) Continued studies ol t.= metztolisn of plutoniur
U-235 and other radioactive mzterizls.

(5) Detection of accumuiited slutonium in tne lungs.

(6) Biochemlical studies oi nucleoprotein znd the ef-
fect of radiation o! the fundzzmental physiology of tne cell. (In
collaboration with Washington University, St, Louls, Ko.)

(7) Letailed study of absorption of plutonium from
contaminated surfaces and wounds.

(8) Any special problems arising from nex operating
hazards on this project. &

11. Univerﬁitj orncalirdrnia at Los Angeles - ¥r, Stafford
L. Farren, Director.

a. The mechanism of btlood vessel injury by radiation.

b. bDone marrow injury by radiation, its repair and
treatment., : N

c. Yechznism of "metzl" deposition in btone snd mech-
anism of removal from bone.

d. Protein degrudution iollowing rzdistion and chemical
injury.

12, C:ontracts_spproved by the Interim Medical Committee ond
awalting U. 8. &tomic &pergy “Yommission approvals

a. University of Virginia - Dr, Alfred ‘“aznutin,
Director.

(1) Study of the eflects of various types of radi-
ation (alpha, beta, garmma and neutrons) on tne circuiating blood
proteins by electrophorosis and protein fractiomization tecnniqus.
To determine whetner means of early detection of radiation damage
¢an te accomplished in this way.

b, University of Tennessee - Ur. Henry Willls, Director.

(1) Study of the mecnanism of toalc eifects of
uranium =nd other neavy metal compounds on tne kianey. Ilhis is a
continuation of Dr. Wills! work with the hochester Manhattan ?roject
during the war and contributes to that general study.

D. Estime=ted totsl Health-S:.fety resezrcn budgets .or f[iseczl
yesr 1946-1347 and 1947-1948.
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- F}scgl Year FiscaLLXear 2robztble
ntrzctor 19461947 1947-1G48 Locul Luaget

fos fIamos $ 1CG,uJC, § 200,0uu. ¢ % Bluyuvie
Univ of Rochester 1,209,030, 1,305,309, 1,690,030,

DofC at Berkeley '

Progren II 3a 133,030, 125,300,
II Bh 115’0':‘0. 2‘3“,000- - 4.)':},0-13.
II 3e 23,930, 35,000,

Clinton Lab 180,000, 590,000, 590,J03,
Eonsanto (Dayton) 40,000, 225,000, 203,030,
Hanford 200,000. 500,300, 530,330,
¥estern Reserve 100,000, 155,000, 2352,GC20,
Columtia University 162,000. - - X30,006d. 103,000,
Argonne . 1,230,020. 1,400,000, 1,523,000,
Erookhaven : 400,000, 593,000.
U of Yirginia 25,000, 50,000, 50,000,
U of Tennessee 16,0200. 16,0G0. 16,0053,
UofC at Los Angeles 123G, 000, 202,000, 200,000,
Festern Regional 496,990, 509,390,

Total Medical- .
Riologlical $3,524,000. 25,906,030, $7..16,03J,
Training (?) 50,200. 5,303,042, 1,750,200,

Field Survey %
Service Respureh

Estimated
Grand Total

Note: See D2 {or estimated totsls of Reglonal Laboratories including
budgets for researcu in tae perticlpating universities. Jnly those
currently active are shown.

[
C.
Lo
L]
C.
<
a

g Ui, U0, 3,000, 04,

2. Eventusl Health-Safety research budgets, 1949-50. Esti-
rated annual budget for resezrch. Does not lnclude donitoring or
clinical services wshicn are cnarged to operating budgets. Each .
Regional Laboratory budget represents tne totals of tue locul re-
search and those of the participating universities.

“Regional Eiologlical- Hesl th~ ¥Fleld Survey &
Laborstory Training Yedicel Physics Service Research
Argome 50 ’000. 4,00‘0,090. 25 ’000. ].U ’V;l‘ -
brookhsven 5§00,000. 4,300,000, 253,000, 1,425,00GC. .
Clinton Lab 250,000. 1,0Q0,020. 250,020, 250,000,
Hanford 109,3:30. 1,004,000. 100,330, 50,0090,

Los Alamos 20U, 0U0. 750,003, 2504037, 25,3340,
western Qg I Doveddd. . iJugdud.

200,000, 1,0

This totsl skould beegulvslent to apgiroxiz.tely 23=25, of
the total resezrcu efiort ol tiue U. 5. Atomlc Zuergy Caroission.
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3. Exaxple of estimated ¥
Regional Laboratory. 1949-50,

- ledical- fealth- Fleid Survey
Brookhaven Iraining Biological Daysigs __ % Services

Locel $ 100,090 81,000,905 § 50,0.,0 ¢ 50,u030
Aocnester 175,000 990,000 255400 70,000
Columbia 25,300 <00,000 25,000 55y 0wl
Cornell 25,000 200,000 o

Barvard 53,000 200,330 25,000

Yale <£5,000 200, wud

. I.T. 50,900 200,000 53,050 53,000
Princeton 25,000 535,93G

Brown ~

25,000

*iay be directed into new or above affiilated group ws need arisos
for investigation of certsin protlers.

#*Thnis total is large beczuse thls spex carries tne major industrial .
and production activities, )

III. Healtn""?hyzicao

A. Health-Payslcs is tie naze applied to a newly ceveloped
end highly specirli.ed branch cof R.dlology. ihe griceipal function
of dezlth-Physics uas veen to magxe & stugy 9! radiatlon proileas and
to devise neans of preventing ruaiztion Gamage. The records octained
by tials-group are of medlco-legal imiortunce. dlhe manpower snortage
in tuils fleld 1s zcute.

In general there are tzo ~rizelpal sectlons 1n ezch hezlth~
physics division:

- l. Researcn und development in instrucentation ang energy
levels. .

2. Service under operating condltions in the plant.
B. Thbe dutles of the service section of health-paysics TR

l. Personnel zmonlitoring the meusursment and recording of
the d2ily redistion doszge recelved bty excn person,

2. Instirument service.

2. Thne czlibrution .nd maluvalnspce of tue voried and
nuzerous insiruments employed.

3. Building curvers., 4 caliy nme sueent and recording
of aoriing -reas.
grovead monitoring

f-ares s.rveys. ing of wie rzgi-
R 24 <§S§ne §1.ats "S5 tAZt
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1t presents no J¢~ard ¢ nelghboring comtaanities, Toe cost of tae
service sections oif nesith JLycics zhould be Lorne by eacu >l.at os
an operating cost. Only tue costs of the reseurch end aevelopment

sections 2re indicated in Section II D1  a¢ «.

C. The problers of the rose.rci. and develonment sectims of
the neelth-chyzies divielaons have been ﬂuite varied and pernegs can
be *ﬁdicwtnd est ty tne fol.owing list wnich presents z iew typiczl

l. Instrument development.

a. Personnel monitoring instruments such sg pocket
neters :nd film badges anave been developed but still need improvement.

b. Hany problems were encounternd ir. the development
send prochct‘on of fairly suitable portaple snd fixad meters to
measure tne z2lpha, neta, garnma, thermal neutron and {sst neutron ex-
josures received by perscrnel under varying situations.

¢. Survey meters of 211 types, especiiliy eliectro-
static znd electronic instrurents were developad and produced. Toase,
need consilersble improvezent, partlcularly lor alphea and oeutron
mezsurements.,

~

. 2. §Specilzi me:surement of energles to wnich persornel is
exposed.

a, RPRelative to instruzents:

. (1) Test meters tor ensrgy cependence and satur-
ation effegts.

{2) Cevelop photographic filw mocnitoring technigues.

- (3) Develop an irstruxent to measure fast neutrons
in the presence of gamma rays.

(4) Devise metuods of measuring plutoniuz in atr
in the presenca of other alpha emitting substances.

(5) Develop continuous air monitoring instruments
to measure alpha, betas snd gawmu rﬂdiosctive 258 sngd suspended dust
in the air.

{(6) Deveiop automatic hand cnunters, zrez roci=tion
warning instrumenty sutomatic water activity counters, etc.

b. Applied puysles mers.rements.

(1) Levelop remote contrai Jper zions Inr working
with radioiszotopes.

(2} Yuke a study of virious types of zzielcing,
radiatiorn slipping conta.ners, etc.

(3) Develop wnetnods of cevermliing tne sasuat of

BN
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of nlutoniur, peclornium, uranium, etc., that xed in tue body.
(4) Levelop methods of esuidaping exvessive radi
. tion exaosures froz the amcunt of redloactive soalum and :otzs.ium

in the blood. . 2

{5) Yeasure the e:ficiency ol masks, “&sgirauars,
gloves, ané clothing in "revenuina bEocy razdi tinn exiposure.

(6) DIlevelon =2nd operate methods of decont:minztion.
(7) Etudy new methods of rsdloactive wiste disposul.

(8) Célp in the design of nes buildings to minil-
mize radiation exposure. &

¢c. Physies reeparcv
(1) Cerry out "sky-shine® experiments.

(z) Study erfects of n'zh ensrgy radilatlon on
tiszue. .

(3) Study radiation seatt ering in saields and in
tissue.

(4) Determine value of n/r, etc.
d. Tnecretlcal.

(1) Hake numersus tolerance calculutions to de-
teroine radiztion hazards presented by external »nd laternzl exposure.

(2) Czleulste radiution rrom extended sources.

{3} Set up radiation protection tubles, rules,
regulations, etc.

e. Educational prograa.

(1) Train nealth pnysicists for uother ztomic
energy sltes, for those universities and laborstories that have radi-~
ation problems, zs well as for the Army and Navy.

(2) Consult with numersus {ndividuals snd conm-
mittees on radiz tion problems.

(3) Help outside organizations t: .. oo thelir
laboratories and operztiors for r.distion hazards.

(4) 1Trein chemists, parssiclsts, etc, a0 =-re
rot pealtn physicists tut who need & fropur regpoult lor rieiution
Protiems.

(5) Operete .neaithyuyslce truining srograms.
Tuis 1s urgently needed. fHone sre avilizble zow.
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D. The table in Section IT Dl end 2 gives un Indicution of tue
present and future totsl Zanpover and tOudl expenaitures ol hnealth-
physics. Past annual costs nave been yulte large iut are nat availat .,

-

IV, Training orogram.

A, One of the zost serious di:ficulties impeding tze immedizte
progress of the general pro'rum designed to sufeguard civiilan and
industrial personnel agelinst the celeterious effects of the procucts
of nuclear energy and the promotion of the beneficilal utilization of
such procducts is the lack of a sufficient number of well-trafned
personnel. Such a situation lLas arisen from the comtination of a
hiatus in basic science tralning during the war and tkhe uniqueness
of the problema confronting the Atomic Energy Commission.

. It 1s recommended that an extensive training program te
sponsored by the Atomic Energy Conrzission to facilitite tne training
of suitable personnel in tnhe various branches of atomic energy. 4is
a result of the crowding of the universities, some building program
will probzbly be necessary. Such a2 program should erbody the fol-
lowing objectives:

———— —— e

1., To increase the usefulness of present project personnel,
academic seminars should be instituted snd in certsin instances, at-
tendance of courses in the basic sciences of physiology, histology,
biology, phyelcs, bio-physicsa, chenistry, etc, should be regquired zs
a part of their regular sciieduled dutlies.

2. To acguaint trained project and non-project personuel
with new or speclial technigues relzting to .resent and [uture pro- .
grams of the Atomic Energy Commission., Aversge time one month.

3. To train a backlog of technical and rrofessional person-
nel in the medical, bilological, industrial hygiene and heaith paysics
asspects of atomic energy.

The objective would be to accept well qualified doctors of
philosophy, puysicians and technicians for a training period of not
less than one year in the special branches of blo-physics, btiology,
isotope techniques, toxicology, health-physics, relested industrial
hygiene end the various technical procedures pertaining to the
enunmerated subjects.

In order to provide an additional backlog of trained per-
sonnel for the future and to promote cordial public relations,
facilities and fellowships should be established to encourage sultable
post graduate candidates to elect major subjects ior tnelr degrees
in those flelds pertaining to atomic emergy. This aspect of the
progran envisions a training period of one to tour yesrs, depending
upon the prior qualirications of the candidate.

B. It 1s recommended that a committee be appointed by the
Atomic Energy Commission for tne development of an integruted train-
ing program for the education of sclentiflic workers in tie correlation

of atomic energy witn the na%}onal sciences, bpiology and =edicine.
Nateme{_
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V. FRecommendations cn Orgwunization.
A. Administrutive creaticon of a new division of deaith-Zilety.

1. The responsibility for the nealth md saist, o pe-son-
nel emnloyed by the Atomic Energy Commission in the conduct of their
progran extends throughout the entire program. MNany ol the nazsrds
are no*t well uncerstood. Freyuently new research Iindings or new
production procedures bring to iight entirely new ;roblems withn in- -
Xnosn hazarés and unpredictable safeguards.

2. Careful health snd safety planning 1s necesszry in .
anticipition of pradicted hazards. JSuch plqaﬂing nust be in step
with the pians of the four staturtory divisiuons of the Atomlc fnergy
Commission., Biological experimental work is slow, dirficult and
time consuming. Anticipatory planning and conduct of lurge scxle
blological wark is mandstory so that results mey be avallable as
soon as possible before any exposure of personnel occurs. Thus a
large effort, equivaient to perhaps 20-25% of the total research
appropriation should be put into a heal th-safety program.

R. :Heélth-Safety Adviéory anrd. )

1. It 1s recomrend=2d thet a H2alth-Safety Advisory Com-
mittee De formed by administrative action consilsting of nine members,
three to te appcinte@/for two years, three to ke appointed for four
ye.rs and three to bhe appolnted for six years. This Comuittee should
parallel the statuatory General Advisory Comnittee t9 the Atonmie
Energy Comrittcse and saould te appointed by the Atomic Lnergy Com~-
mittee to advise 1t in natters relating to medical, biologlezl, in-
dustrial hyglene, health pnysics and related research prooiess. It
is further recommended that the Health-bafety aAdvisory Comzittee
recommend the appointment of appropriste aavisory sub-cozhitteses,

2. The following list of fourteen names is recommended for
consideration in msxing the appointments on tue Health-Szfety Ad-
Vvisory Board to tne Atomic Energy Commission:

a. ¥edical:

Dr. Joseph Aub, ¥.D, - darvard {Consultant
to Yanhattan)

pr. Hyser L. Friedell, ¥,D. - Western Re-
serve University (Manhattan)

Lr. Robert 5. Stone, M.D. - University of
Calirornia at Berkeley {Manhattan)

Pr. Stafford L. %arren, i.D., - University
of Celifornia at Los Angeles {¥anhattzn)

b. Biologlesl:

Dr. Austin K. Brues -~ Argonne Nat'l Laboratory
Dr. Joseph G. Hdamiiton, X.D. - University of
Caliiornia -t Eerzaley
Dr. 4. Y. Jacobs, PhD - University of Penn.
{non-¥znhaitan)
Dr. nans Uqﬁger, PLD - Tuaians Cnivarsity
\\\\\\\‘\ WY S\ sk enha rtan)
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¢. Industriali:

Dr. Simeon T. Cantril, XD - Haniord
(Manhatten) . .

Dr. Andrew H. U dy, ¥D -~ University of
Rachester {Mannattan)

Dr., James Sterner, MD - E.stpan Xodak Cao.
{Manhatsen)

d. Henlth Paysics:

Dr. G. Failla; PhD - Coluzbia University -
Dr. L. Z. Morgan, PhD - Clinton Laboratory
Dr., H. ¥. Parker, PnD - Hanioxd

Note: In this Committee, there is no representation fraz Los Aisros
{Dr. Louis Hempelmann); Brookhaven (umappointed); U.B.P.i.S. (Dr. E.
Williams); Army (Colonel James P. Cooney) Navy (Captaln George Lyon)
nor the small university contractors {no rccozmendation).

C. It 18 recomzended that a Livision of Hez2lta Safety be created.
by administretive =zction and that 1ts responsibilities ind authority
be on a par with the four statuatory Ditisiana of Productian, Researca,
Engineering snd ¥ilitary Appile.tions. °

lLie interim perioqd .ans placed a severe strain on the current
health salety program a: a resu.t of personael 108s&s asnc the critical
nature of its. functlon =nd responsicliities has sudceniy increased
with the reactivation ol the Atomic snergy Commission Researcn Program.

DP. It is recorrmended that the Director of tue Division of
Health~Salety be appointed &s s00mn &8 possible and that e hold the
degree of Doctor of ¥edicine and that 1L possible, he be tsmiliar
with some large portion :; the Manhattzn District medical program
in order to stabilize the future ol the current program.

- The following list of sultable cindidates have been selected
and proposed in the order named by this Comnittee Ior consideration
28 the Director of Hesith-S8afety. Tinese men have had extensive
executive experience with the Manhattan Project and are Doctors of
Medicine except for Dr. Zirkle vho was included in the secret bal-
loting of the Committze, znd because of kis recordf, warrants con-
sideration for this post.

_ Name Afe _ _ Tit.e Eeckground
Dowdy, Andrew H. 42 Prof or nadi- fesesrch in ceaicine,
clogy, U of K rzdloiogy snd c¢..emo-

viierzpy; c.ncer znd
rdiolsotopes. Ciin-
ical trainipg -nd
. tercuaing in Radiology.
Fy ety Lirector osocnester
Yonuatozn Progect.

'_-'.-"I-.
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Afe Title

Feme

Cantril, Simeon T,

Stone, Robert S.

4Y Consuitant in
Raediology, Han-
iord Praject,
Rzclology, pri-
vate >ractice.

51 Professor of
Radiology, U
of California

¥irtn, John (5?)40 Prineipul In-

Eamilton, Joseph G.
Hempelmann, Louis
Brues, Austin X.

Sterner, James

Zirkle, Raymoné E.

%olf, Eernard S.

vestigetor,
¥ationz)l Instl-
tute of Health
Baltimore, Md.

39 Aass='t Professor
of Wedicine %
Radislogy, Univ
of California

37 Medlcel HReseurch
‘Director, Los
&lamos Project

A0 Ass't Professor
¥edicine, Univ
of Chicago

4L2 _Director, In-
dustrizl medicins
Pastmsn Kodak Co.

42 Director of Eio-
paysics Institute
Unilv of Chicege

35 ?Srpobable Mediczl
Director, Brook-
paven

gzexground

Cilniecal =nu r-.search ex-
perlence in radiology and
czneer. Former recicsl
director, naniord Ergineer
Yorks.

Clinficzl znd teaching ex-
perience in rsdlology re-
search with Lsotopes and
cancer., LCirector of Hez2lth-
Szfety program, Metallurgl-
cal Project, Manhatan Dist,

Cancer reseirch, clinicsl
service, Cilnton Labor-
atories. .

Ciiniczl and tezcniag ex- -
perlencs bloLogical and
nedical sappiications of
nuclenr pai-sics; radlio-
caemist.

Experience in research in
biopuysics and cuneristry
and large scale rzdiologi-
cal salety at Ailamozortdo
and Bikini.

Research in cancer and
shock and isotopes.
Clinlcal and teaching
trzining in Internal Sed.

Experimentsi and clinieal
protiers in industrisl hy-
giene and toxicology. In-
structor in uedicine, dedi-
cal Director for electro-
magnetic procecs at Dak Ridg

Resezren in experimentsl
biloiogy, radiology «ngd
teacnling.

Clintezl experiznce in
radiology =nd surgery.
Board or :didlogy mexter.
Previsisly & zember of
nedicul Section, kunuatian.
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Name : Aye Titie Eacksround

nrunéage, Birchard k.
(3ejor, AUS): 36 Chief, ¥2cic2l Clfnicul tralnlng .4
Division, an- Industrizl Kedicine. -

nattan sist.

Other Doctors of Medicine of nigu callber with exscutive ax-
perience who eitner work or are stili assoclated wita the Project,
are listed in alsnasbeticsl order by the Chalrmen ior cons-der_tion.
They all have considerable ¥nowledge of the overall program:

. .Pr. Jomn Ferry - #hiting, Indizps
" "Dr. Hymer Friedell - ¥Western Reserve Univ., C.eveisnd
' Dr. Joe Howland (Maj, AUB) University of rnoclester
Dr. Leon Jacobson - University of Chilcngo
Dr. Adolph Xampmer - Scheniey Distributors, N. Y. C.
Dr. J. J. Nickson - Argonne national Laboratory
Dr. James Nolan - Geo. Washington Univ, St. Louis, Lo.-
~Drs-Coe Jo Batson - Ninneapolls, Minnesots. .

The following are listed for conaiderztion because of thelir
imowledge of the field of radlolosgy ressarch and cancer, out have
no knowledge o!f the project:

Cr. C. P. Hhoades, Kemorizl ﬂospital, Wew Yorg City. «
Dr. Shlelds Warren, Harvard University.

‘Dr. Robert Newall, Staniord University.

Dr. John L. Lawrence, University of California

There are undoubtedly others.

E. The Interim ¥edical Committee wzs unzble to {inish its
considerstion of other committees within the two uays of con-
ferances. In view of the lmportance of making decisions promptly
50 that a working force mpy start in the nesr future, the Chair-
man nas taken the option of interpreting the partialiy expressed
intent of the Committee and offers the fol.owing organization =nd
names for consideration by the Commission, Mr, Wilscn snd the new
Directer of Health-Safety os a stop-gap lor the perlod until July
1, 1947. Yore mature considerztion, in the meantire, by the
Director of Health-Safety and the ¥ediczal Advisory Cozomittee ccn
makXe the proper reslignments #ith the assistance of experienced zd-
vice from approprliate subcommittees [{orzed f{rom e merbership of
such todies 25 the National Academy cf Science, The Committee on
browth of the Natlonal kesearch Council, the United St:t~s Public
HEerlth Service, the various 1r‘cm.nci...‘c. cns azod otoer zppropriste
agencies,

The foliowlng ilst of nomes is submitted Ior consider-
ation. It wzs the intentlon of the Interim Comuittee to incluce
as man{ institutions ond as many ilelds or related encezvour 2s
possible, There 1is no intention of rating tue persons noued ang
no atieapt was mnde to segregate zs to =ueciaitv ar institution.
It sh>uld also te understood txat tu*s iist of 1o 1s by ro reans
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Ngome =20CstoQn eSpecisiliy
Dr. ¢. P. fpo0ads ¥ezaorial Losp {Cornell) © C.ncer sesearch
Tr. Hobert S. Newell Stanlord Unlversity dadiology
Dr. Frank BE. Jewett Pres, Hat'l Acad. Cc. Puysics
Lr. Wm J. Rotlbina HYC Eotanical Gzrcens tut.ny
I'r. Bugsne P. Pencgergrass Unlv of Pa radloliogy
Ir, Perrin Long Jonn Hopking Univ Cnexmotnerspy
br. &symond E. Zirkle Unliv of Chicago Radiorziology
Dr. Paul Neal Natl Inst Heazlth, USPHS Indus. Hygiene
ir. Geo P, Berry Oniv of Rochester Bacteriology
. Dr. Paul Aebersold Qax Ridge iophysics
“-Pr. Kaldo Cohn Ciinton Lab . radiochezistry
" Dr, H. L. Friedell Yestern Reserve Redioiogy
Dr. Louls Hempelmann Los Alamos - Recdiobliology
Dr. Win F. Bale Univ of Hocnester Biopnysics
Dr. J. G, Hamilton Univ of Cslifornls Radiobialogy
Pr. 4ndrew H. Dowdy Univ of Rochester fadlology
Dr. G. Fallls Columbia University Biopnysics
- Dr. Paul Hahn Vanderbilt University Physiocliogy
Lr. J. C. Aub Harverd Indus. Medicine
-“-Dr. Japos Nolan Wuishington University Obs zné Gyn
Dr. K. €, Cole Univ of Chicago BioplLysics
Dr. h, 5. Btore Unlv of Calisornia Radialogy
Dr. A. K. Brues Univ of Chicago keclcine
Dr. Dzvid hittenberg Columbis Unlivarsity Ciiemistry
Dr. E. ¥. Sinott Yale University Sotany
Dr. Louls Ylexner Carnegle Institute Anatony
Dr. H. 8. . Greene Yzle University . Patholagy
Dr. J. V. Fertig Columbia University clostatistics
Lr. A. J. Riker Fiscornsin University Botany
Pr. ¥, R. Earle U.S.P.H.8. Cytology
Dr. Sewall wrignt Csolcago University Zoology
Dr. Wright Langham Los Alamos silophysics
Dr. A. P, Krueger Univ of Czlifornia E.cteriology
Pr. ¥. €. Rose Univ .of 1liinols Biochamistry
Dr. Lauren Donaldson Univ of washington Zoclogy
Dr. L. Carmichael Tufts Univ Psychology
Dr. T. M. Rivers Rockefeller Foundation Virus Resesrch
Dr. Xurt Stemn Univ of Rochester Genetics
Pr. L. H. Snyder Ohig State Univ Genetlics
Dr. E. ¥. Goodpasture Vanderbilt Unlversity Pztinlogy
_Pr. E, K. Harvey Princeton Unive rsity PuLyziology
Er. Fm S. BcCann Jnilv of Rochester dedicine
Pr. V. C. Twitty Stanford University Z.slogy
Dr. E. V. Cowdry Barmerd Free Skin 2 Cancer
llospital Cytology
Or. Francis 0. Scnpitt X.I.T, Zoology
Dr. D. BE. Phemlster Univ of Chicago Surger
Dr. Frank Fremont-Suith Josish-¥acy foundation Psycuiatry
Dr. Harold l!liodge Univ of Rocrester Pairnuciaagy
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IT. Gernardt Desssuer

Ir.
5*.
Dr.
vr.
Lr.
r,
Cr.
L[>,
Cr.
Dr.
Dr.
Lr.
Dr.

Zarl Vgeg;lin
wsllace 0. fenc
Puilz‘p Prinxer
Howard Haggard
Robkert A. Kelwoe
Jumes Stemer
Lonale D. Iricsh
Ceo H. %hipple
H. T. Karsner
SLielés Farren
8. Eayne Jones
Peyton Rous
E. C. ¥Winternitz
¥illaré Allen
¥. B. Visscher
E. ¥, ¥X. Geiling
Andrew C. Ivy
‘re Lo T. Fsirtsll
Acolph Kexmer
- e H. Schrenk

A. J. Lehman
Alfred Plalock
J. J. Morton
Conrad Elvehjem
R. R. Sayers
Alton Qchasner
Dr. J. L. Bollxan
Dr. . W. Smith

Dr., A. D. Welch

ir. ¥. D, McNider
Pr. S. C. Maddgen
Dr. J. §. Lawrence
Dr. V. du Vigneaud
Geo ®. Corner
C. F. Kettering
J. W. Howlend
¥m Gehrman

D. D. Van Slyke
L. A. Maynard
¥m A. Noyes

Dr. Joseph Treon
Dr. K. B. Van DYKe
Dr. H. 8. Gasser
Pr. F. A. Bryan
Dr. Carl F. GCorl
Dr. Charles G. King
Pr. H. W. Reams

Dr. Rene LuEos

Dr. Anton Carlson
I'r. George Eeadle

Dr.
Dr.
Lr.
Lr.
Dr.
br.

¥. F. YonDettingen

Geonerazl Zlsctric Lo,
Hattl Institute o1
Univ of Rocnester
Earvard University
Yzle University
Univ of C*nc,nnd t1
Eestaen Kok Co
Low Chemrical Co.
teiv of Ecchester
V.estern Reserve
Barvard University
Yele University
Rockefeller Institute
Yale University
¥eshington University
Univ of ¥innesots
Univ of Cuicego
Northwestern
U.E.P.E.E.

Schenley Corp

U.S., Buresu of Yines
U0.8.P.H.S5.

U.S. Fuod & Brus
Jonns Hopkins

Univ oi Rcchester
Univ of Wwisconsin
0.8, Lurexu af ¥ines
Tuiane Unlversity
Rsyo Poundation

New York University
Festern Heserve Univ
CUaiv of Ro. Cuarolina
cmory University

Uniy 2f Rochnester
Cornell University
Cartiegie Institute
General Motors Lorp
Univy of Tochester
DuPont Co

Rockefelier Inst.
Cornell University
Univ of Rochester
Univ of Cincinnati
Rutgers University
fiockefeller Institute
Univ of Rochester
Fashington University
Nutritiin Found Corp
Univ of Iowa
Rockefelier Institute
Univ of Chilcago

Callf Inst Teci

<7
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Surgery

u-uJufaL‘S
T.xicsiogy
PiiysicLogy
P.ysiology
Irdustrial Lygiene
Inc.strizl Mecicine
Ingustricl Medicine
Industrizl loxicologm
Puyhansy

Puliology

Pztrology
Bacteriology

Cancer

Pathology

Gbs and -Endrocrinolo;
eh yeiolcgy
Physicloglical Chen,
Phiysiology

Indus. Toxicology
Indus. Medicine
Toxicology
Toxicology

Irdus. Toxicology
Surgery

Piysiol. Caemistry
Inaus. Toxicology
Surgery

Physio.cgy
Pnysiology
Pharmacology
Pathology
Pathology
Kedicine
Bischenistry
Aallatony

Rezearch

Ked and Blophysics
Indus. aedicine
Blocheristry
Biochenistry
Chenistry

Indus. Toxicology
Dnarﬂaco¢ogy
Phrsiology .
Indus. ¥edicine
Blochenistry
Nutrition

Zoalogy
Lacteriology
Znysiology
Elology
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CMAITTES i Jupwary L7 Weeting of the Ioieris ieisul Goamitses of the
R atoule o,
-m "{Q}b‘_i&?} United 3LaCES Iner s (Dadlsl
$ 3. Ine suggested perecnasl Sor L LALLCEL wavisiey Commities
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- 1] ,‘I.'.‘!!'!.- Hrgiene, health Phrelcs ami isotopes are ilstad o pages 25
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ACTIDA FOR tﬁ:sxca;. COIPAITTIR FOR ATOMIC RESZARCH

- JAITIARY 23, 24, 1947
. \

. I. -Reviev and -pproval of put program, (Medical suneRary 194346
t0 be rovieved ani -pprond ir poeuihla)‘

II.' Scope of Ressarch Pma'u 19'06-&? (Appendix A)

(vnivmmr ot chicagb) Argnm Hatioosl uborstoru- . _
Uoiversity of Rochester ¢
-Unirmit': of California .
familton
. Colusdia nnhai-lit; : .
© - ° University of Washington, Seattle. ’

" Monsanto Chsmicsl Corp. iclintm laboratories} USPES
Mousanto Chemical Corporsticn {Deyton)
Los Alsmos Westeorn na:mc Uninrnh:y

Comtracis Avaiticg Approval:

Tnivepsity of Virginis _ o ' .
‘ Unilwsrsity of Tormessee :

111, "aacbmua.tm for Futurs Reseerch Policy

“ .A Bcope of fundsmentsl work (thnt sprroved 1 Septenmber met-

. ing) (Appendix &)
3, uxan '.tbating wvith apecial mtarula

IV. -Orgemization of Medical Responsibslitiss
M. Atvisory Comuittees

- 1. Advisory Committes om !&diual Ruurch aml appllaa.
: -tion {Toldrwmoés, Standards end Hazard Interpreta-
ticos in =sddition to research progrsma).
2. Adviasory Comittae cn Industrial &diu.’mh ead Toxi-
. cology.
3. Advisory Committee on Health Physica,

B, Becomnﬂation for tha corntinuation cf operation of the
Medical Division st the present lsyel with the avalil-
able reduced foreca nov in t {ce 28 wall sa aalary

A\

CLASSIFT CATION CAB!'-’!ZI.LED

ATE MUY 5 ;gug
or the Atomie 8T8y Commiagion
asian

RO3ERY ¢, ""C"*:;NIF

Ch1ad faes .. . %  Pam eu.
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AFTRIDIX A (Con a,

¢. Tralping knw

i. Btutmn'b of the nrgant mad for qualifisd trainsd

thysicians, .
2, Source of physl.ciau.
. A.B,T.P,
' U.‘a’iltan '
3. Recommndsticns for apecific trains.ug rogran.

Recompendations for xhdml Dmctor and Delineation of Renpoui-

. bilities, : s
Representation on Advuory Bosrd to Atomic mergy cwn:lon
Release of Infornation o

Roomtinn for & nu nuting of sll muut and former

Atomic Xuwsrgy Coumission medicel resesrchers,st vhich time

» progran (4 days) would present accurate informetion om

#l]l medical aspects related to atomic ensrgy then arauahle-

for security clearence. This meeting would be open to
scientific persommel in all parts of the counmtry, . Tha
fo}.}.wlng :ussutim srs pertimt: ,

A Approzimately 6-8 nonths preparation vould be
~ required,
B. A centrsl locetiom should be seiectsd to ilnaure
a maximm sttandance, :
¢, Abstracts of the progrem should be cirenlated ot

least com month prior to the dste of the meeting . .

{similar to that procedurs used by the Faderated
Societies of FPhyaiclogy, Biochemistry, stc.)
Thase abatracts should be approved by & previausly

< o selected editarial boerd before relssae.

D, Conaideraticm ashonuld be given toward the founding
of a nev aclentiflic soclety vhose major intereat
vould be based on problsme of radicbinlogy =s re-

. lated to medical intereat, The Journal of Rasdlo-
biolegy now bdelng lamuobed could well de made the
official Journal of this soolety, :

-

RN

PRy
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. Types of study includs I Cemeral Studies in Radlatiom including (1) phyeical
n e measuremsnt of redistion, (2) biological eEectq'Ef radiation (3) methcds of
detaction of minimsl radiation dsmagea and. {4} wethods for the preventicn of

radiation injuries. II Hazards dus to special Matarials (for nnn-radinactive;'
radiocactive end fiseion materiais) (1) degree of tox¥eity {(2) yreventative
mesaures,  III Special Production Hazards and IV Hazards of Military Uses.
Argonne Baticnal laboratoriss (Univeraity of'c‘h!.cago) .

Gounersl physiological pisture of acute and chromic radistiom.
Radlation effect ou bloed clotting, lymphocyte distribution and
spread of Infecticom, o " C
Toxic effects of eztornmal radistion and abeorbed radicactivity,
Response of blacd cells to varicus ¢ypes of radiation,

Chronlc effects of radisiion and radicactive materials in animals.
Mode of ectiom of redistion in carcinagouesia.

Chamital and phyaiological baesis of radiation effecta,

Motabolienm of ‘radlcective elensmts. '

" Imgtryment atanderdizaticm, dsalgn; ate..

., 4
i

L LT,

‘-Dm-dO\}lI#‘\Jl O

Unlversity of Rochester

.- ‘Radiation and Radlolgg; Section ‘

1, Instrument dasign, maasurement standardizaticn, industrisl monitorfuog.
2. Biological effsct of tracer smcunts of poloniuz, redium and uranium
_in husan and enimal enbjecta, Application of tracer experimsnta to
.serve other partas of the roject,
‘3, Fhysiological effects of exposure to acnte snd chronic radiations in-
cluding radio isotopes; aearch for therapeutic methods of value,

4. Development of possibls chemical tochnique or methods of destection
of radiation danags and the mechanise by vhich such effacta are pro-
duced, . ) .

5. By mesns of apectroscopio methods o atudy dlstridutlon of uraniua
and other hesvy mstals of importsmce ino enioml tissue; sasrch for
posgible cluea as io the method of bony dopoaition of radicactive
materials. . :

6. Stufy of the time intensity factor lm radiation end development of
mthnd.a) of producing instavtansous exposure to radiation {A bomdb

. effect). ' '

7. Study of the metabollsm of plutonium, polcuium, radlmm, ete,, in

huran subjects.

_; ?‘aamcologz ‘

1. Study'of the inhalation toxicity of varicus wreniium, beryllica end
¥ thorivm ccmpounds. Studisa in thke mechanisz of production of iue
kalation toxieity.




ot best -

3.

Erperipentsl Surgery |

1.

. L]

a0l D

-

Experimental Emtolgg

1.

Gemt ics

1.
2.

Oniverality of Californis

\ \\\\\\\
NP \
\. d\\\\\\\\\\

APPESDIX & (Conti'd,)

By chemical technigque, studiss of the machaniem of ureainm fiza-
ticn in bones, uranium complex function, methods of excretion of
uraniua,

Texicity of uranium, beryllium and thorium compounds by ingesticn.
Pathologioal effects of wanitm, beryllium anﬂ thorim ‘poisoning
and mschanism by vhich produced.

Paysiological effects of uraniul, beryllium £nﬂ thorium polsoning.

13

Clinical, hamstological and pathological effects o:r acute lethal
redistion, .

Mathoda of done marrov trmplantation.

Studiss in bona z=arrow ressrve and radiation effect.

Tlssue culture studies reslated to bdone marrov prodnction.

Effact of folic 2cid snd rutin oun marrow regemration.

Studies in metabolism of mum vy th:roid (15%). :

Canarative study of dlood hiatamine end hematological effscta In
cells. .o

Studies on life-cycle of tlood platslots.

- Studies on life cycle of WBC leukocytes.

“Studles ¢o marrcey reservas after radiation.

mw gfg R a&ﬂziﬂﬁmﬂiﬂ&i Tesultiag from

Continuation of stzdles of effect of chronic radiation on mice.
'Continuation of studles on effect of acute and chromic radiatian

(X-ray) -on Drosophilia,
Histogeastics.

Studles of the mstzbolism of plutonium, urauiun and fission produocts

in rats and zan,

Flasion product tracer studles,.

Metasdolisn of radium, actinium, smericium and curiim in snimals and
men, -
Studles {pilot) on posaidbly bazerdons artificially induced radio-
active elementz, i.e. chromiom, nisiol, etc, .
Eeryiliv— tracer studles.

Trooiment of plutoplum poisoning.,
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APFIRDIX A {Con‘c 3.}

Bebavior of fisslon produsts in acils.

Blological effects of fiassion recolls.

Search fcr other U compounds which will localize in corgacs othsr '
than livsr and spleen {15%).

Biological effect of dlsintegration products cf boron and uthiun
of the neutron irradlation (15%).

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

Training of Croasrocads persompsl. -

Studies in vhole body radiation of human sulglects,

Studies cn metabolimm of radicsctive icdine in animmls and man,

colmia University ) I

Strdiea cu the massurement of fast nsutrons for biological dosage.
Jevelomment of a mathod of measuring nsutron dose Dy chemical msans,
Measurerment of radioactive 1aotupen for dlological and medical ap-.
plication,

Corrslation of tissue doses and’ blological. ef facts roduced by ex-
teranl 1mdution end by radioact:.ve isotopes 1nturnany adain-
istered,

Exploratory biolosical ec:‘parimta to sxtemd use of radio-activa
isotopes as tracers on therapeutic agsmts {15%).

Studies of ths fundamemtal blologlcal action of lonizing radiatiom.
Measurement of the radlation of radiosctive lsotopes to provide
data for the protection of peraoml snd films in tranait,

Univarl.tz of Washington {Seattle)

Acute and chromic effecta of external radiation om fimhes,
Breeding studies con salmon following radiatiom.

_Studies on the effscts of Hanford efflient cn salmon and trout.

Effect of m-ﬁlly deposited radicactive materials on fishes.

Fleld stulies on the effesct of possible Hauford pollution om:

fish 1ife of the Columbia River.

Plapkton exper m%“ - offeot of radiation on higher forms (new).
Fsedirg experimsnt on doposited radicactive materiala {nsv),

Monsanto C'hmical Cerp. {Clinton I.aboratoriau) UsSFEsS

Contipuation of atudiu on the biological effect of alov faat and
therwzal nautrons on rats and mics.
Continuation on atuﬂiu on the compsrative biological effect of

" pepetrating radiatiom. -

The effect of intomll.y deposited. plutonitn on bons healing,
Cytological program on the biclogical effect of rediation oo
aimple cells apd tissus.

- Inatrupsntation and_-techniquea of radiation monitoring.

BRI
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- Monganto Chemical Ct> {Dayton) New program being organized.

1. Biological afrecta 2lloving chronic exposore of anzmla %o
polonium by inhalation snd parentersl administration,

. Correlation tstueen chremic exposwrs of workers and polonium

axcretion rate,

Mechenisn of acticn of polomina toxicity.

Develoymant of special health physics tec.ﬁ.iquq for specific -

naa in poloninn pur‘lficatim. )

&l".dl n.

Loa a\lma

.Funmtl ltndias on the effect or acuts radiation crpanm'a,
Treatmaut of acute radiatiom disesse,
Methods of dstecting early sgﬁatim chenges, - '
- Metabolism of plutcnim, and oiher redicactive materials,
Detection of acctmaulated plutomium in ths lungs,
Biocheazical stndiss of nuclsoproteins snd the effect of radta-
tion on the fundamental phgmiclogy of the call,
Datalled study. of ebeorption of plutonium from contaminated
vounés,
Any spscial problees erising from mdical bmzards pecullar to
. - this pro.}act. :

L] L] *

o -3 O\U&.’UMH

Weatern Bssarve Unimsit: _
i. Inventiéat:on of the toxlc effects of thordms and ita lsctopes,
2. Comparative studies on the blological effect of external radia-
*  ticn end that from internally depoaited radicactive materisls,
3. Usze of radiocactive lmotopes in runmmn biological research,

These general titlas are given inazwoch as & progrn has not huu
sctively formnleted, L

- Contracts Avaiting Approval: ._ | "L
Univora‘.l_tl cf ?uglnia Dr. Alfred Chanmntin

Stndy of the sffscta of various types of radiation (alpha, beta,
gamma & veutTons )} oa the ¢lrculating dlood proteins by electrophor-
onis and protein fraotionization technigus., To datermins whether means
of early dstsction of radiation dadmage can bs accomplisbed in thie vay.

Unlvaraity of ‘Teunessee - Dr, Henry Willas

. : . Study of the meshanism of toxic effects of ursnium and othsr haavy
. mstal compounds -on tho kidoay. Tuis ims a contimnation of Dr. ¥Wills'
work with the Rochester Manhattan Projsct duriog the var end c:mtrfbutea
to that gsnsral atud-r,
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Tniversity of Californis, Los Augsles = Dr, Stafford L, Warrem

1. The mechanimm of blood vessel injury by radistion.
2. Eope marrov injury by radiation, its repalr and
treatmamt, » . )
3. Mecuanimm of "metal”™ depositicn in bone end mschaniam
- of removel from beme, R
.- &, Protein degredation following radiation and chemicsl
Injury.. - ' .

N
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I jeneral Studies of Radiatien

The radiations encountered in nuclear fission as well as those
encountered from paturslly radicactive substances divide themsélves
intc the following types: Alpha rays, beta rays, saama ruys and nsutrons.
JInformation available from the litarature on previocus studies indicates
a rather extensive knowledge of Lhe bioclogical affects of X-rays and
gamma rays and very little infomaticn on alpha and bet® rays and
ne.ltmna.

The programs were and are organizcd using the following basic
cutline: j . . - i .

A, The Physical Measupsment of Radiatlion of various types - Eere
it 'is necessary to davelop methods of accurately measuring and standard-
lzing the dosage of radiation to be used in the biological experimentation
and measurement of the extent of any hazardous radiation which amight be
found in a plant area.

B. IThe Biologic Effects of Radistisn., Because of the known
deletericus effect of radiatlon on the anizal orgapiam, it becozes neces-
sary to detemmine the effect of controlled dosages of the vurious types of
radiation on various animal species, =o that such observations can be used ~
in the control of poszible human expasare, .

Tae types of biological effect possibls to study are:

(1) The Survival Tige or percentage that the effect of a
given doass wi.ll raduce the normal .'L:Lte span of different animal species,

(2) The Genat.:l.c Effects of radiation as manitcatad in the
developuent of abnormal ircividual Lypes from changes in the hereditary
mechanisa. .

: (3) Histopathological Changss as demonstrated by abnormal
changes ...n the make~up of the various body tissues.

(4} Phyasiological Changes produced by the alterstion of t.ha
aorrmal fuschiloning of anigal tissues {ollowing rudiation.

{5) Biochemical and Znzymatic disturbaneces wmnich are Lhe
gotanpial source of thssze physiological abnormalitize, '
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APFERDIX A {Cont?d.)

C. Mothodn for the Detection of Minimal Radintion Damaca =ars
developsd Airectly Irunm obasrvatlon of The 8hove typee 2nd ars applied to
stuldy of the tizman indivijusl or worker. These inolude studies on:

{1) Biochemical and Enzysatic Changes which may be datected
end which, if messursble, csn be corrected before irreversible damage has
taken place., Xramples of such change would be effects on the mstaboliem
of coproporphnin-, cxmtion of almoml. aubstweﬁ,ln the urise and the
like, . - .

{2) It has besn knmm that radiation gapresses ths function

" of the hemetopostic system and detalled study is indicated to dstect sarly.

‘changes under comtrolled dose radistion with all blood elmta under con-~
tisuocus- o‘bnmation. L . .

" “(3)  The Produsticn of suatomiesi %ﬁg such as spilation,
.kin erythema, snd altorations im ¢t , integrity the skin and ths like

mat uk:e!liaa be studled under controll.ad dosege.

D. ‘Studles’sre likevise indlcated on methods for the prevetiom
e:_raA_.a_MM Theso imclude: ‘ .

) : (1) Methods of ical detection of erasl radiation dy
the development of eensitlve dE%oE Teading lostrimwenis capable of the .
detection of ampunts of radiation well below thoss nsceasary for demon-
strable 1nJm7 to the animal subjeota.

' (2) Methods for the determimstion of harmful amounts of
' radloactive dusts. and gases in air, 1o water and the 1ike, Many radio- -
active materials like radium are dsposited in the Dody amd in snch loca-
tions produce injury to tissus, Methods based on the dstermination of
dangerous smounts of these aubstances by examination of the e:mta and
direct measurvments of the 'body itself are nscessary.

. 3. Protective Heaanras. Studies oo the efficiency of shielding
sgeinat radloactive materials ; the efficlency of exbacat and ventilating
systems againat dangervus armcnts of dusts, the development of protective -
clothing and devices, end the development of remois control processing
rathods have been e:trml: lzportant in the Msnhattsn Diatrict protection

progran to date and will cout:lnua iato the future, ’ X

+ +F, Tuae posalble theraEnais “of radiatton dsmage by the use of
replacemsnt therapy for ths damsged bodiiy e nta, 28 vwell as ths reduc-
tion in the exposure following dsposition of radlcactive materlals 1n the
body deserves conslderable study, Replacemsat of the damaged hematopostic
elements deatroyed by eevare radiation exposure offers ons poasidility; de-

tection and neutralizeticn of unipown toxic subatances praduced by radia
tion snd other such 4ifficult problems deserve consisient and dstailed atudy.
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. All the shove studies are necessary on alpua, bete and gamems reys
and ceutrons of varying intenaity, In addition, the radiaticn from the
- radiocsctive substawces 10 be dlacussed has likewise to be comaidered, Also,
ths effects of acute and chromic exposurs muat be determiuned because of
their dissimilerity, .

I Bazerds Dus to Special Materials - \
: For brerity it 1s prefersbls to diacuss ti® potemtial toxicity of

- special waterials dy first indicating ths type of study to be carried cut,
folloved d¥y the presentation of these materiaslas om wvhich studies have been

necessary.,

A. TFirst, an sctual determimation of the toxicity of a subatance
aust be mades indicating how poisopmous it may be im both acute amd chronic

~

‘plant miromtl.

: (1) Ths mode of sntrancs into the bod.y by ingestion, inhsla-
tion and skin absorpticn muat be etudied 28 .4different manifeatatiouns and de-
‘grees of toxiciiy may be procduced by each route employed,

: (2) A carefil enalysis must be made ss %o the character of
the binlogical changes with the producticu of physiological, histopatho-
logical end blochemical evidances of damsge incurred,

(3) The mature of these injuries snd the mschaniam by which

thez occur must likewise be gtudied inasxuch as thia.affords o:mtion
as to tus necessary protection end indicated th_erapy after exposure.

B, Preventative measures reguire stugdy.

J ;

{1) The effectivensas of physical methods for ths removal of
hazardous dusts, reduction in skin contact sndi preventiocn of ingeation muast
be msasured, and methods for accurate dstsrminatiocn of such bazerds must dDe
developed snd used., The use of csrtaln chemicals, olntments, a2ud the like

as p-otecthra measures nust be studied ag to thelr efficiemcy.

{2) Protectivs devices such as respirators asd clothing must
be tested on requirad substances sgainst which they will be used,

{3) l‘inall.y, eprropriate investigation of therapeutic measures
to b2 used in the treatmesnt of both scute and chromic polaoning stataa sbould
they occwr In induatrial exposure must be mads,

conpletion of all phsses of the ghovo program on a varlety of auvdb-~
atancea provides complote information &s te the medlcal aspacts necassary to
te considsred in proisction of the worksr, preventiocn of injury and treatment
of Injury should it oecur,

S
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C. Bubstsncea on which stmiiea of thia type ares nacesaary are:
(1} Uranium and its colrpoundl
¢. Uranium metal and 1ta chemical compounds, cxids,

nitrats, chloride, bdromids, tetra end hexas-
ﬂuorm, sodiom and ammonium sulfates.,

- b, Uraniom chain of mn maudn
Uranioa X2 ' .
Radimm
Polonium ]
R :._.,..,'_‘je. Fiasion Mn_t s of, clamgo of U-235 end pl.ntmn
a. Artifiolsl lsotopes s of uranim ‘232, 234, eta.

{2) ,Tl'.nrilm and itl chals

(3) Plutunlm

() Special Accsssory Materials
| a. Fluorocorbons o. Beryllium

" b, Fluorine d. Others
IIT  Production Eazards

~The results o:t' studles amade on the uteﬂah discussed above are
nppliad for the preveution and control of industrisl hazards srising in the

) hrgo nsnnfnctnﬂua aress viasrs these materials are used in largo amounta,

. In the xl.ectromggia and Diffusion Methods for the 1solatiom
of uranium 235 tae major hazards are ths uwranium compounds, the con-
centraticn of uranium X1 and X2, acd the upecial. agcessory materials snd by-
products formed in the procesa of mmmufacture.

B, In tbhe grephite pile whsre plutonium (239) 1s produced ou a
l.arge scale, the hazards are from the alpha, beta and gsims r=ys, meutrous,
the plutuniun petal and ita’ componnds, ths vérious redicsctive fiseion. pro-
ducts resulting from ths plle cparaticn .

C. - The chemical isolation of polonium follwing its formation In
the pila incorporates aazards from sipue rediation following absorpiion into
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. - D. Study of the medical sspects of plant progrm_ agida from the
datermination of the effect of radiation and chemical toxicity, include ed-
ditionel information obtained frem plsat investigations es from:

(1) Clinicsl survey of all exposed psrsompsl.
(2) Monitoring of bazards by specisl instrussats and methods,
. {3) Surveys of nev types of _graphiteéﬂu and production
. . gqnim. . ) .. L. -

T L3

w Hazards of Atomic Catastrophe in Froduction Aress.

.A. * Imediate Effects
- (1) Badistion - the radlstion ccourring at the time of the

- 310n coupled with blast end hsat csuses biologlcal . -

_ offacta vhich vay differ from those occurring following
. other scute known effecta from gazna and peutron radis-
- ticm, and domand etudy. ‘ ' )

{2) Blaat - the blest of atcmic expioslion is so intense and
mey bave totally different types of shock waves, rscoil’
. vavees with other unigue diclogical effects which should
be investigated, . )
- (3) Heat - The intenmse burna from actinic type of radiatica
bave not been studied. This also includes the combins-
© tion effect of sll throe itsms in this group: blaat,
radiation and heat.

] 2

(B) Delayed Effects
-( .

(1)} Protective Devices - atudy of methods of protsction
ageinst the radicactivity deposited at the time of
blast. .

. {2) Deccutamination - methods of decontsminstion of soll
and tne like must be worksd out for cleemniag up active -

sreas, )
. (3) Inventisstivs §guiE¥T t - gpecisl sguipment mmat be
: veloped and tested for use in investigating bombed -
areas.

(&) Study of cesuslty effects - fleld study of fiasion .
clouds, possidble -injory to water supply, soil end the
liks, humen dazage dy population surveys,

AN \
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_ {5) Study of irestment of all lmisdiste effscis snch as

radiaticn, Geaat and blost,

{€) Preparation of nertisent information in proper form for mse
. by cetaatrophs unita in production -areas, -
t . ’ . S .
g o Y

L ¢
, 1 L

LTl

3

NN

Pl e T T



