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NATZRY

dajor B. M. Brundage
Medical Division

P. 0. Box E

Oak Ridge, Tenn.

Dear Mdajor Brundage:

Transmitted herewith copy No. 19
of the report of the 23-~2L January 194/ Meeting
of the Interin Medica: Committse of the United
tates Alomw’c Energy Comnission for your infor-
matlon and [iles.

ual ; ORD L. ey RREN
Chairman
Iaterim Madicel Committee
U. S. Atomic Energy Coamission
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L. Review &nd Scope of the lzdinal Zesexrsh Poomooo,

A. Since the insastlon of the Al
reszarch prosras alrsd 24 bho Slignes

body exposure to radlatizns cnlifed Dy wvariovs ~uiis~stiwve polepd
1 e

quring the experizmental or procewsing coroztisns. e ~ell ac She ehierdenl
[
L)

toxicity or localized prdictiza i'mat such metericls conoilitad wiikir she
bod;v’.

Considerzbie pralimirarsy or pilol coosrisiestil and elirienl
informztion has been oblizined o+ this recszarch ssepven dusing the lzst
vhree years, O necussily, ponr fields weres canplictsly nzplzoiod, -
injurious effects folloming cingle expeosures o luspe &asusts o roii-
tion have bsen deterzlned experirentzilly; sszaz of Lic changss feliomin~
prolonged chronic rediation emposure hzve bsen surssare 3 bt Sloloniecs,

effects which follow the intrcducticn of vorious texie 238 rudlisschive
meterizls into the body have been partially dezonstroted.  Suekh oilod
studies have beern useful in the estiwrtisny of amcoor allcsctle exnosuse
levels of radiaiion or texic materials to whish perzanpel 2z be 32fels
exposed for 2 psriod of tirme, and the control of such hazards by ths

reventicn of such eixpesures. Such standards were designed fer wer tice
expediency and are nol nucessarily spplicable to pease tice,

whils the above inforzaiion has bzen exvrerely useful in this
work, it immediately becomes obrious thal mary critiecal prodlecs of fap
reachingz scene ramsia to be solved. Information concernlng the zethod
of productlon of these injuricus effz2cts in body tiscues is almost come
pletely lzcking, No zeihods are available which misht stop or delay the
Cevelopment of redlatian injuries, Xo therspsutic meastres are gt hand
Lo use following accidental injury due to radiatien or radicastive
materiaks., Such problems relate to the funda—entzl nature of living
m2tter and demand the careful and continued aitentica of carpetently
trained scleatists.

. B. The folleowinp list Indic:ites briefly the survey of the ganeral
studies on radiation effscts.

The kmonn radiations enccuniered in nuelear fission, as well as
those encountered frcu naturully racdloactive subsiances divide them
selvss intc the following types: alpha rays, beta roys, gomps raye and
neutrons. The lite..tuse on the bilological effects of :i~rals and gomes
rays is voluninous and 2 good dezl of background information was obiained
from this scurce. Gn the other Land, very littlc had besn written about
Lhe bioclogical effecls of zlpha rays, beta ra2ys an€ nauirens. It becare
fzcessary, therefore, to jndtiale studlies to cope with the waicue and
pressing provlems as rapildly &s possible,




Tias revort ol vz NModiocl AdeisoTy Joemiines to che Dirscier of
the Iledleonl WitTizion of Tlpuztlon Zuolinaer Nizurict of Sorpteuber §, 1DG6
econtoived the Jolisolur, ItmIorr of O rrilcis znd the meiacds of ep-
yropeR Peling uEsl un Ve (b meezont, :

1. Tus Fhrolosl llewiurawsat of Tzllstion of Tarizuz Trpas, iers
it wez and ZRill is oscoszory o deTolor Levier witunces of ocssuratvel
Lepavyiny ond ctawdarflising the du::ga ¢¥ mo@istlion in two witellr impor-
“zut orezs 1) tke weczuromows of tbn erteout of a=xy radiztion whish pight
be Tovné i ex indvotiis! egrse end () lo ke dioiozicsl ernsrimeatetion.

2, The Piclogic Zifeccis of Tizdlction, DBeoszuse of the knowvun dels-
terious cffect of vadiation oa the sulicml srgzniex; it bocooes nacesmary
w0 deiornine thﬂ eflect of controllec 4dcesges oi the var foue typas of
zdistion on vorions svriimi aznd plent epecies, jncluding wsrins life,

Sieece oboervatioma c¢an b2 wsed in the cortrsl o7 poosible hwaan exposurs
avd bave proctizal use in nedicoe-legnl mroulens zr-ieing from contamlimation
by effluents.

types of blological elfoctes it is poseidble to study
g»a givea Delov. 'Only pilot studles have bsen dorne on wost of these effecus,

&, Tac swvival tine or perczrtage reduction in mormsl life
rpm of differont cninsl ond plant soecies folloving & givon <oses.

©, The gezstlc offecta of redietion as manifested in the de-
opment of ednormal fndividuxzls from charges in the heredisy mechaniem.

¢, Eistopatnologlezl changes as domonstratet by abpormal changes
iv tp= mikenp of the Tarious body tissues.

é, Fayciological changes mroduced by tke alterstion of the nor-
zz i Dinetloning of iiving tiosues folloving irradlatiom.

¢. Biochecical and enzymptic distwrbesnces which sre the poten-
tlal sourccs of these physlological abmormelties.

3, Matbode for tho Detectlon of Minimal Redlation Iamage are belng
cped directily from erperiments of the ebove types end ares applisd to
udy of itue biwan ipdividusl., These include atudies om:

a. Blochericsl ord epzymatic ckanges which may be detscted and
whick, 1f m2o3urable, can be corrscied before irreversitble damage bag taksn
. ZIZI=emples of such changes would be effects on the metabolism of copro-
‘ne, excretion of zbnormsl substences in the urine, and the like,

b. It haz been lmown that radiation depreesses the function of
tho hematopsistic gystem (bons marrow, Lymph nodes, etc.) sand detailed study
15 incicated to deleci early chenges under controlled dose radiation with all
bisod eliments unéer comtinuous obeervation,
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. Hataedzr Jor the agteimincilom of warwul cmruts of redio-
selir> dvate awid gaze: Ip glir, in vater aud ia body tireule. i&ny redio-

gz are Geporited in the boly. like yodimm, andé in such loce-
tioms proiuace inlury to tiszuve, variicularly the bone rarvorr, Methods
L2zad om the Geiermicction of dangercus mwouats of tiese suoztances by ex-
smninztion of the ezecietu and direct regpuremsnts ¢f lue bodr itzelf are
Tiret developed in onizaole aAud tnem eppiicd to huwupn dbeiazge.

F. Droteccelvs Moosures., Studisz ou (1) the officlency of ghield-
ins ezatust radicastive moteorizie (2) the e?ficiency of erhzust and ventil-
cilng gyricis acoliusy éunsovels anounié oF duets (3) the development of pro-
toztive ¢lauiing ang uc icce erd (L) ths developmanf of remcta corirol pro-
cezsing wsthods beve teoon extremoly importent inm the Mamasctteon District pro-
tossion mogrom %o date and will continne to be fundensptzl tp the develop-
ponit of ¢ esfe stomic pover wrogram,

€. Tre posziblc traoetment of rsdistion injury dGepssrves extensive
gondy with high priority. Exrerimentel »eplacement of the dsmaged hemato-
roietie clemeris Geziroyael by sovere radlatlon erposure sffers onme posslbil-
ity. Datestiom and nouniwezlizztion of hypotheticzl dut unkpown toxic sude-

£wances peocuced by roadictiorn i3 snother poasibi*icy, Tais difflcult snd
firadomantel problewm descrvos conelstent and cstailed study.

£1l the atovec ctudiocs are of weceselty done with alpha, beta and
garze »pTé ond peutsons of rargying intensity, singly snd in various combina-
tizps. Atze, the effccts of gcute and chromic exposurs miet de determined
gaparcvelr Lbocawse of thelr diasimilarity,

C. Tre £olloring 1iat irmiicates brielly the stndy of the hazerds due
to spveclz! materizis, Tor brovily, %t ia preferzble to discnss the potential
tozicity of srecisl materials by firet inéicating the types of studiss to bs
carried cnt, znd toex dF lizting those materials on whick studies have been
made or on vhiekz Blvelos T wEceazary.

1, Pirst, o actuzl dotermination of the toXiclty of & substance
=zt bs usde, massring bkow poisonocuE it is, both in scute end in chronie
EXpOCreE, mne gsumoumts acrinistered are decresped until asymptomatic levels
zre fommd. In tkis wey, toxic levele mey be avoided In laborstory and plant
envirsnments. Soms pilot work in this dlrectiom has been completed for a fev
compommdes of uwraninm; platonium sed ocertalx Specsiyl oils,

-3 .
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c. The nztuse cf thoese Lpiurics and She mechaniss by which
ther cegur .'.:u...i; l__‘....J.'-v bu ...u.'c_.:.h Tni.. z.i‘i‘o:ds inforaahicn as o the
gs LT ar.er enposure. Very
Lz hos ::.cn atbbeznied he;‘e exca;tt in ope o- Lwe insances.
2, Prevcatzilvse mearuras require sbudr,

a. Th: ecuannravive e’foegtlivensss of p.y‘si*"a.. methods for
the removtel ol hezzopdeous a:-.r.'.ta; nn_r:-. 2ly, tha redusztien in skin cm..act and
sreventior of Inegosilon, onwrl be mzasurid. Yethods for accurate estima-
tlon of zuch Lozardis mish be develoned ant wssd. The eff ica.cnc;' of certain
groteeiite gharicals, ciqtreniz, ete., musl be s:indied. Only pilot studies
aawe deoen doas heore.

b. Tooiceiive daviees such as portable respirators and
ciomthing must be Lexlen for thnae hazardous substances against which they
£i11 be u*ec.. ..c prectical mask, militers or otherwise, which will protect
z2zainst come of tho vorsi nagards has been found yel,

c. PFinail~, approcrizte invesiigation must be made of those
t‘-x.. areutic mﬁ:su:'e:s to e used ip the trzatment of doth acunte and chroalc

3, Coapletion of the various phases of the progrzm outlined above
would orevide eomplete informaticn es to those medizal aspects which must be
telcen into mseount in tha zsrotecitian of the werker, as well as treatment of
injury ahenld it oecur, Tac following As a nearly compliete list of the
substances on walcen sipdies of this Lype -re necessary:

a. Uriniuonm zod its compounds.

(1, Uranium metal and its chemical compounds: oxldes,
pitrate, chlorides, brsadde, -tetra and hexafluoride, sodium and ammonium
diuranates. Some pilot studles have been completed.

{2} Urenivm chain of heavy met

Urznium Il
Urandiom X
Radium
Pulonium

Relatively little has been accomplished here.

-4 -




L TILIVY TLore VOLATITU L Lo LeRl T Tl cLiwmume L
T e mee e me v - -~ " T -y i " ma - - -
-y R T T - - L = e . - . r
ta i e, - S e ma t e - - -t T Y
. w W o -~ A = hismr.m = - e, = L il B L Sy ¥ ]
a = P Ta e T
- ....._..:"_ [EA -
[ T N oty MR b & L S I A S it —l D,
- e ¥ P - PR,
e SORIDULTD - TUUIIT LLITmYD L.
- fia a L. - e - T e Fl I Y -
{ .':.!?u s - ning :-'-"T' Fibiey S addid LA IJ'.. FEANVER Sl iy s:li.‘ "
PN e .
PR S ] S aPhbe ) wiy
=Y Tlodime
f- - P
{5Y Fowsllim:
N X TN
14 Dheor
™ s R -3 bt LY by - - s S - . g LK
LSSURoTIS Srrards,  lac reculiz of (ko lzdorstory cindier mads on
- P | g “ah N - - - - I e F o L -l -
SMTETLULE LaSTTTOUC SooTE are C.":J:.l;cd Lt the ™Toovention euol contror of
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i cel Lm2Trdlovaich fiice ip e oo wmonufocturing oross whors these
WErIZIe e usee in lovos coorots,  Thess ave fllnsiroied by the follovwing:

e Im the Fiisrusmsouotic end DIffusiom Methods for the isolstion
tronin 233, thic modor brserds ore Pror tis wranium coupoundés, the con-
z of weanlitm UL end X2, el the spocisl accoesory moterials and ty-
sognets Torund iIn i yrsuces of merufocivra.,

Wi ooy
3 |

i

I

c

&

o

11

2. Ip Lo grapuive pile wacre plutonitm {238) ie produced on a

iz ave {roz ke alpoa, Dets &n gerira roys, peutrons,
¢ ivs compounds, the variows ruzéiosetive fission pro-
il cpereiion,

T8 wSLif, NLD BOCZ
: 2

'E:" ';'\‘.?.U."..'-!'}‘."-"""' h'!-‘:‘"ﬁl -

et -

Z. The ciwuiecsl icolatlion of polonten Polloving ita formstion in
z frcem slphz radletion following ebaorption inso

W T 2 .y e e =
wiin aud .-.'-'_3':.‘-';...;':.-.-1.--..; Puie

L, QCnemicrl puriffection piotess in maling ureniuw mstal results in
nrzzrds oo elnnm, Lota 2pd goame redielior cnd the chemical toxicity of the
tronitrs of oibor nroinctE waed,

S, 3Stadv of vae medical esyseie of plent pro 2glde fron the de-
- -
terminstion of tko eflect of radlistiog cod chemisal toxicity, include zddi-
vitmel frfomosotion ohiclineé from plant inveotipstions ass Prom:

a. Cliciczl survey of all ezpossd persomnol,

b. Yonit~ving of hezards by specisl instriments end methods.
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wrpn ol rodiellep 0 cwudisd. This place includes the combi-
noliepn craeet oF in this proug: blast. radiation and
nEal.
2. Trderf LIJTohs,
L. o ')u“..... z atvises.  Stucy of methods ol orotection
geinnl ns d a2t lue 4ige of diamu.

b, Degeatodinpenion. Hetbhoge of decontomination &f =all and
Dhe Llille rard be vaoried ot for clianing vy acktive arzas.  Scuz experience
e gTeilozic on this foon hign Heollleo end Lhe siips frem Bilkini which is
aantiezhic,

Liva couipasai. Special squisment must e
LR LaTesbiseting bembied erues,

vt n gy ado— : -0 - LA F. -a £ = 3 3
C. Songm ood spsurdlr effeclz. Ficld siudy of fission eloude,
: E] 2 e wmet k LEL E- B s oy - A B rne
eooziilz Injurr oo owoier suasly, goil cnd the Lilke, hrnzn demsgze DY popu-
Ltion miierami,

nraztaent of 21l lrnmodizts elfects ousch &5 ra-
Gialicn,

F. 2mznzrabticz of >ertinent inferaelicz Zn sroper {omm Jor use by
ca-sneirenins wolis im orcclteilon areas.

T e m et -

II. Oesrant leddegl Tossarch Frozroao.

Ay To persit costinuiiy, it is recommended the current program be
coptinaed imion A0AT-2243. Th2 current program iz reviewmed by toples
coder the folicviny liszt of the participating organizations:

. reonne Netional Laboratory
Irdversity of Rochester
Univzrsity of Culifornia at Berkeley
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B. TFuture expousicn ol the madizcl end bioleslicel rscorreh progreax on
lovpa tert ceutrzet basis 'S rearc or movrs) i necscsery iv order to securs
inforaztion of £ more Fundsnrniel chorzeior volier 16 meccasexy in ordser to

=92 vith the suecicl hozewvdr of atenlc ewsruy cevelopmsat. Alse It is im-
pireiive 10 op3m mew flelic ¢f aprlication fovr tihc preducte of atowic energy
e dlolopy end medicine., The Comuitiee Teuvit thet such coipunzion cen Deat

be plamweéd spé put into effect after the estedlichmsnt of 2 ledicel-Biological
Diirion. {Sse Appsndix A}, After ibe Regpionsl laborziories are vell orgen-
L2064, The c¢tTiour wseiulziee of imotopas in £ vide sppilszation to blological
rasperzn Vill offer so men: tremendous oppovtunities thst developments in this
fizlé are zezwradl, ’

n

C. Spzcific Projectz: (in brief, tovicol outlips)
L. Avgome llrtionel ladoratory -~ Dr. Austie M, Brues; Director.

a. The phrysiological picture of enimals expssed to scute and
erroric irrediation.

b, Tec effects of irrsdistion on the struciure and functions of
the blocsd zné on e hemsuological defenses agninot infection,

c. The aculc tozic elffects of erterpel radistisn gad sbsorbed
coative substonces: thelr mechenisn of injury; prevention of possidle
dmcge snt troctmest of zlreedy injured ipdividusls.

d. Tac otnoivml responges of blood sells, cultured tissue cells
gad single celled crgonisms to various typ2s of radiation,

&. Toe chronlc effacté of rsdintiocc apd radiocactive materiels
1~ anizel:z,

f. The woac of getion of radistion In the production of cancer.

g. The rasponze to diff'ersnt types of radiation of the various
orgens ang tissyeg, Lucludlng tumors.

h. Studies on tow ehemical ofTecis of radistion which ere funda-
mImtel to ite biologicei responie.
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Czliverclity ol
z. reiiztlion el Ladiclogy Soiting:

{1) Iestrrmeopt dzeifm,. wr23tycucdt stendoriizetion, ine
duotrici moLiioring.

(2 Eiologic ffest of <roger cuornts of poioniizs, redium
cné ursniua in hinren &ni an;msl auaaecnn Appllccsion ef trecer erperimonts
T2 Berva ciher paiie o the projoct :

{5} Puy=loiogical effecic o7 euyosure ©o ceute and chronic
rocdlation imcluding the redio-icoispes; =earch Joyr therepeutic methods of
value.

fL) Devclepzent of posaidie chomiscl vecikniquea or methods
of detaction of raiiniion demage, and the wochonien by vhick such effecvs arwe
arecducee., )

{5} By meana of epeciroecopic mothods, to estudy the distri-
bLtisn of uremiun gnd other heavy metals of Imporience in erimsl tissue; s
ecrch for rossible clues e to the wethod of booy depoeition of radlosctive

“~"s:iels.

(6) Stuiy of the time intensity fector inm radistlon, sné
develomeens of wethods of producing imstanisneous exposuce to vadistion (A
borh e-fec;‘.

(7) Sindy of the metsbolism of plutonium, polonium, radium,
in Wregn aubjects,

ete.;

b, Phasrascolegy:

{1) Study of the inhzlstion toxicity of verious uranium,
boryllinm and thoriim compounde, Studies in the wechsnism of production of
inmalztlon toxiclty.

{z) Py chemicel techniques, studies of the mecheniam of
vrapium fixation in bores, wraniim complex formetioa, msthods of axcretion of
wreniun, .

{3) Acute toxicity effecis of vrapium, berylilum end thorium
cozpoundz by ingestion.

() Pethologlcal effects of wranium, beryllium and th--ium
poisoring, e=d mecheniem by which nroduced.

)
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W1, Cliniecul, bemzloicslozl and sadlonosizel eflects of
aeute lethal radiatica.

{3

{2, licihods of bone poirer transplaniaolon,
{Z; 3tudlieca in bDone meroo™ reserve and raldiacien elfezi.

L) Tissuc culturs stuclier reicted o bone marrsw pro-

dugiian.

: {3) Zffeci of foile acid and ~utin oz marcow regenera~
[ ¥4

woaldi.

(8) studles of mstabolism cf lodine by tryreid.
¢. Iperimental Hematclogr.

{1) Ccmparative studr ¢f blood histamine after raciation
end hemztoloninsel zffsciz in cells.

-
'\)

Mg
o

tudies of life cyele of blood platslets.
(3) Studies on life cyzle of leuocyhes.
(4} Studies on marror reserves efter radiation,

{3) Fvzluation of coagulation defects folloming Lrradi-

(6} Techniques for early delection of hemetological
ch.enges resulting from ilenizing radialion.

e, Cencticse,

(1) Continuatien of stucies of effect of chromis radiation
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and A3, '

(Z) otciolicm of poseldir hozordous artilficielly izduged ST
regionctive elewents frow pioant eonztruccion t:uﬂvaaiz euch as chrormiug,
wickel, ots. -]

{5) Moiebolisu of derrllimm, ) e =

{k} Devciopwani of methods of treatmer: of poisoning from
Tiseiomable elemortz, woiebly plutoriun ané wranlum 233 and {rom tke long lived:
fipsion prroducic,

"5) Bencviowr of fission preducts end Tiscionzble elements 1n”
eclle zud plorcic. -

(6) Siuiy of aivbs periicle irradiation anc the thyrold gland

£ngd men oYy

(7}

1z amimpis

skips fron

Opsratlion Croasroads,

feticine {Tlement 35). _ .

Dove lowwent of methodc for decoamtauinstion of radiocactive

-
-k

(8) Tne executiom of cerioin redio chemicsl znalyses for @ »
Operation Crossroads ané traininmg of Army avd Bavy psrscimel,
) ) ) :::l;‘
{9) A ctudy of the metebolism of elements chemicelly similar
to the Tiscioneble clewenca smid the Tiseion producte. =.e
b. Dr. Johz E. Lsvrernce's programn, )
£1) Biclogical effecte of fiscion products. s
{2} A cesvch for uraniom compounds that will loczalize in
orgens other tham The Liver ard 531395. .
"(3) DBiclogical effects of ths disintegration producté of =
boror snd iithium followingz nmeutron irradiation, ..
(b} Genstice of ihe carcinoganib offect of deta fayﬁf?’“
{5} TFaysiological chemisiry of the biological action of
reclctione. .
{6) Changes in water bolsnce following redistion injury.
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{&) Evplomaiion and thsropeviic zpplications of oiher

te and compounds.

by  Coltwia University - Dr. €. Feillz. Dirnstor.

De
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c.
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nreubrone.

£.
e

h.
tiztaes ond cells

Fl
)

icotepes in =mall

lcasurenent offast nsulrons for b:.olsg:.c purposes.

reagrremeat of time dese rclztionship resulting Srem
es distributed in the tiszruee,

lleasurzment of gp2cilic gamma ray emissicn,

Stuzdy of the guantitative :relatic:nshins in chemical effecte
rays azd fast nsutrons.

Tusther study of eye and gonad injury produced by fast

Stucy ¢f the piological actlen of ionizing rad...ationa.
An atlempt to reduce radiztion ipnjury. .
Study «f the disiribulion of radicactive iaotopeé: in

Protection data for the safe haniling of radiocsctive
EROUIGLS,

je ‘Troinine of parzoanel.
k. ].'.easursment. of versy hlgh enerny radiations for biological’
cosage.
5. Uciversity of “ashlngion School of Fisheries ~ Dr. lauren R.

Donaldson, Director.

da

The work of this project is to explore the general probleam

ci‘ the effect of radiatiocn on aguatic organisms, and in pa.rticular, to study
the problems srising from the discharge effluent from the Hunford plants into
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{&) EfDsctc ef imveruall
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sguatic orgsuie:x '

. (6) Stu'ie" er the troucfer of redioaciive wmaterials in -"food
chzins”, starting witk the sinpler bLiclosiczl fornz (f.e. pispkion) end follow-
ing the distridbution and face of such matorials o8 iaese contaninsted animal-

cules sre AUCCEBLIvELlT efien swd netobolizad by nighar forms (fiahes, etc.).

17) PFesiing experitents vsieg redisactive meteriale ir the
Tocde.

6. 3Sanferd Tagineer Worke [Rosazrch Project) - Dr Simeon T Caniril
Divector. 7
tszisn. e

b. Trsiricg of technicians.sand other persovnel in problems of
radiation rrotestiom. .

c. Aprl 1 ﬁ vlolegic reesarch relative 1o phases of redisiion
nazaré pecialliar to Uarlord Inglneer ¥Yoris osperations end waste dlsvoesl:

{1} Soil, water snd alir comtamination by radiosctive materials

{2) Stuilee under controlled conditioms of the effects .of
redisaziive materials ou comesiic snlmzls,

. {3} Studles urder comirolled condltions of the elfects of
raiiozciive meterisals on vegetetlox, '

(L) Fish Stradiss: {In colladboretion with Univerasity of
Washipzton, project listed previcusly,)

(2) Effects of wvaste effluent on salmon 2pd trout.

{b) Effects of internally deposited rsdiosctive mater-
isls, .
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b, Dfleets of plutouivn on bee 32ilizy is belag stndled,

c. Thc wirauistic win techniiwa i Salng woed Lo study the ine
airect eflocts of wailzticon. .

4. & ocorcenieted ottack is volms orie oo wredistion effects on

the r2ve of .tﬂh;u, curcrogoe bresgls and elvhamser, gore ritetions and the
geoerel peaciiesl xkeud of the cell, fvcludips cyuopliznic Tactors.

8, Traser gopsrimomte 22 2 zidhor o uctebolie srutena have
Yecrn fritiztad rzing vorious wisrs-oroneioms, '

T, LPlecig i wepdiutiow om celil comstinonts, p*)tsina. nucleic
asife end ez are Leing etudied B dsre physicei-ciemizzl tools, {(in-
sindisg isstooel.)

5. Rzdizticn elfcete are belirz invesiligetel or blood cea-
stisucats &6u2 bloot forming cr3ans as vell as on the nevvous sysicn,

'h. Cooperehive research &rravasmeris are bripz made vita the
Ugiversitise cf -annea-eb, Vanicrbilt Thivereity, weshinston Univeraicy,
Baiversitr off Penmeylvanic, John Hopliipg TUalveraily end Carnegle Tnetiito-
ticn.

i. Clcee cocperation with the Tatliozal Institute of Eealth and
She Tationmzl Camcer Imctitute hae been s2t up.

5. Instrumervation of redteticr aon terine develoyred by health
nhysice will obe coax‘ﬂnea.

=, Hezlik phyeica resem*=h io L0 be extsaded,
1. A treinleg progran.,

8. Msuescwmin Chemical Co,. {Dayiom) - Dr. James Svirdely, Director.
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. {2)

(2, Iistribe
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fs)

‘1, Iioiogical elfesis.
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{7} Deateiled ciudy of ebesrpiicn of plutenium {rox con-
tanipated curfacus and vounds,

{8) #fny spselsl problems erising frou mew operating bazarda
il. Univercity of Californie st Lus Angcles - Ir. Stafford L. Warrem,
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S DeerivLs Dlas. efolElr wereIvuk wellonl, sc-eeDfl. Datlioted

annaal buiget Tov moicTri., WO omnt lelikde rosicorins oo olinicel ser-

vloas Uhich evr: (Lvescl Lo Iper2iing DRCSITR. TEol T ml 1§b:rat:r3.

Yucmet poTIo2cits sbr Fowut L P Sme loges. UosEfnrilh el vaome o the puvii-
3;;;:133 D ivErBlties,

hegionEL ziciogiuti- netiii- Fleid Stvroy ane
LezbvoretorT Toesiuiss, =dical Pe~slizz Servise Tapearch
Frgsome oo s s 4,000,000, w r50.00e. | & 100,000,
Ercokzaven 580,020, b ,000,000. 50,00C. 1,425,000,
Clfaton Lab 255,850, 1,000,380, - 250,032, 200,300,
Eeniord 160,000, 1,020.000. we2.0C3, 55,000,

ipe Alemos 20C.02C., T20.CC0. 252.000. 25,000,
Egﬁparn 200,030, 1,000,000, 200.00J. 105,000,
Tomal ) “§ '-_):{5_\_:_‘:_1@;_ & El."?ﬁi—?ﬁc. .;i:;;_',:.o’.}', :.}3. &k,ﬁ', Cﬁw.
Grane Tosal - 56,800,000,

_ Thip tosni suouilé he equivalent to eprromimectely 20-25% of the
tossl reseerch effort ¢f ithe U. 8, Atomic Energy Cormzlesion.

3, Euompls $7 estimated lMedical Reaeerch Budgetr for & Reglomsl
-

Izborstor:. 158C.50,

Medical- Eealtb- Pield Survey
Erookhavez raduine Bioiogicsl Fovelce and Services
iosa. & LCD.000, 51,000,0C0, $ 50,000, $ 50,000.
Rochester 175,00C, 900,009, 25,000, 700,000,
Columbie 25,000, 200,000. 25,000, - 50,000.
Cornelt 25,000, £C0,000, : _
Egwvrard £0,000. 20C,000. 25,000,
Ysie £5.,00C. 200,000,
M.IT. 50,000, 200,000. 50,000, 50,000,
Frirncston %5.000. 50,000, '
Browm 50,000. .
Othsrs - 25.000, 1,000,000, 25,000, 500,000.
Total S 500,000, SI, O0C, 000, £ 200,000, $1,025,000%%

s)xv be directed into new or above aitiliated group es need arises for inveatl-
getion of certzir Trobleme.

*‘Thi@ total is lerge bacuuse this wi2e csrries the major iriustrial snd pro-
duction actiivitiesn,

ITI. Heal:th-Physics,

A. EHeslth-Phvsics is the nams applied to & nevly developsd end highly
aprzinlized brancz of Radiology. The principal functlion of Haalth-Physice bas
been to male a atudy of rodiatisn problems and to devise meame of preventing
racistion izmage, The records obtained by thls group are of mdico-legal im-
portanoc, Ths menpover shortage in this Tield im acute, '
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LU CFTamnay ziyters. Ao anveoved wontvoring of the rediotion lersl

Znd woges ?__c__.gac Troz vhe ploutc oo thot it vwecerte no hozars
Ties. Tue ot of the por™lice asations of sslthephysice

WRTLE T OmIva pLomi & on opereding comi. Caly tho costs of the re-
Lowr LozinteT zgaticms orr Indiceted in Sertier IT DI a2l 2.

v .

Se The preallent o7 Vs DoseETel ond gevralormect soctione of the heslthe
PVraaer CLTiLitin it @ bedm guive warigd sng verbaps cen be indizeiaé Tonsy by
Chr foiloviug Tint Rt Llesente ¢ fov tyvical exsmples:

L. Instrimonn éavelomawrs,
2. Pericanel ponitoring instrimenss such a2 pocket matera and
2iim vedri: bavo teen €uT nlsTed but otill need imnrcvement,

D. iZrnr wrodlexs vere encouciered in the development and pro-
viy siitehle porisble £nd Pied moiers to measure the alohs,

u:-a, SEot, thizusl eutron and Past meutron erposuree rece.ved by perso:nsl

v
-
P I U
TAVED SRyl slitusiisar,

2. Surver wateve of zll irpes, espzcizlly elecirostetic and

e‘-ctrsa ¢ Indiriumentc vere Zeveloped ard producsd. These need considersblie
durreTement, pariticulzyir Tor alphe ard reutron iressvrements.

H

2. Spscicl vecenredent of onergles to which persommel ie exposed,

5. Reizuire $0 instrumsnis:
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12) ke e studr of verious types of shielciine, radiation

L3 - Ly, Y
SLLIBIAL SOOI hLIYD, Tl

R2
prlenive, wranivg, oi%., 4hel are fiz2d in e bOCY.

{L% Dewniep rebthsds of eslimating excessive radiation
expesroes froo the amowat © ioaegiive sodigm end potzzsivr in the blood.

{3} ™azssur:z the efflicliency of masks, resplralors, gloves,
ent clothing in nreventing body radinllcn exposurez. .

—
[# 1Y
—

Derzlop and operate methods of decontiazination.

S5usir pew pethods of radiozetive waste disposal.

~
-3
L

P
n
M
[
r
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Heln ip the design of new bulldings bo minimize
radialion exposura.

c. >horsics =ssearch,
(1) Car~ cut-"s’.:y-shine“' erzperiments,
{2) Study effects of high enérg radiztien oo tissue.
{3) Study racistice scettering in shields and in tissus,

{4) Determine velue of h,’r, ett.
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{1} Traein hezlih thesicistc for other ztomic enerpy sites,
for these universities and _aboﬁator¢es that have radistion probiens, as wall
&8 for the Armpy and Farr,

_ {2) Coasult mith aumcrous individuzls and camnittess on
radiatior problems,

(3) Help outcide orgenizations to chack their laboratories
and operations for radiation hazerdc.

(s4) Train chemists, physicists, etc, who are not health
phrelecists but who nead & proper respect for radlation probiems.

(5) Operate heelth-pbyeice training programs. This is
urgently nesded. HNone are available now.
D. The table in Section IT Dl and 2 gives 2a indication of the present
and future totel manpower and total expenditures of health-physics. Past
annual costs have peesrn quite large but are ot available,

IV. Training program.

A. One of the most serious difficulties imneding the izmediate progress

- s — £ p— PR B R PR [ ——. | ~F_ M2 .2 KA.k N e



€. To zeansliot :?:‘nuh PO T ST ADL LOR-DTIES
or apecia.. uechnﬂ.queu rercSiog e roegeni Znd futu-s 2T
Fuergy Couzission. Avarage time one dnll.

3, To trzisc a boellog o4 ts=obuizrl und prolessl
the mediz2l, plologlcal, imfustrial irgisous 2uld Leslit-pl
atomlc energy.

Tue obJective would Pe to acceplt woll grallfled Jeciors of pkilosophr,
thysicisns end techniciasns for & Trainieg woricd of mot lz3s than one waor in
tae apsciai breuzhes of bio-phymics, biolog. lsotope tecbnijues, ioxicology,
heelth-phraica, releted indvstrial k:glens ond the varicue tachmical procedurss
pertaining to the enmumera.ec subjectr,

In order t¢ provide an adlitionsl backlegz of treined poresomnsl for
the future and to promote cordisl publle reisticms, Tacllitlies and fellow-
ships phonlc De ostablished to encoursge suitsdble post graduate cendidates
to elect msjor subjecia for thelr aegroes in those Tields pertaining to
etomic anergy. Thie asvect of the prograwm envislonsz &8 tralining pericd of
ooe to four yearas, depending uponm the prior gquelifications of the caccldate,

B. It 1s recoumsndsc thet a curmitise be eppointed by the Atomic Energy
Commipaloz for the fevelorment of an intemraied traiulng pregram for the educa-
tiot of ezientific werkere in the correlation of atomic emergy wvittn the
wational zclences, blology 2nd medicins,

V. ZRecomszndatiocns on Orgénization.
A, Adaxinistrative creation of & nev divielon of Zealth-Safety.

L. The responsibility for the health and safety of persoanei em-
ployed by the Atomic Ensergy Commission in the conduct of thelr progren ex-
tende throushout the entire program. Many of the hazards are not veil under-
stood. Frequently newv research Tindinga or nsw production procedures bring
to light entirely nsv protlems with vnimovn bazards aud unpredicteble safe-
guardse .

2, Careful health and ssfety plarming is necesszry In enticipation
of predicied hazards., Suck plenning mnst bve in etep with the plana of the
four . statutery divisions of the Atomic Energy Commission. Bilological experi-
pentel work is slow, 4ifficult and tims coanuming, Antlicipatory planning 2nd
sorduct of large scele biologicel work 1s mandatory so that resuita may be
svaliable as scorn as poesidle before any ezposures of personrsl ococwrs, Thus
a largoe effort, equivalent to perbaps 20-257 of the total reaearch appropri-
atlon ahonld be put into & health-safely p*ogram

B. Health-Safety Advrisory Board,

1, It i1a recommended that 2 Bealth-Bafety Advisory Committee be
Tormed by aéministrative ection conalstlng of nine mgmbers, three to be

-22-




sproinied Jor Ywo TTIrs, CLTer U to O%Ltiotal o Ui oo tni o thoes 1o
e zopoinses for el :':'..r.". Toulzs CroaziviseT Thoplid —oos st taz dxaroIor:
Szaerel Aavisory Cenmituasl Lo thr Solrwds Zagugr Onmllitie ool osaimdo e oot
pointed by the A vounis Taor oy Comxltize o 82vise % Ip notioes roissias i
wedisal, biclogicel, fmfustrlizl Zpzlize, hrilili-ulclees 200 relltsd rafessg:
provlens, WU i furtbsy eodulioniad kot ‘7:';-: Zeniti-3zirery Livlisony Ccoe

nittes racourmesnd thz cenec.niumscl o Cowropriaste olTiiovy :'m‘_-..h.m.;..tt-ge

2., The felisiring ....a»- ef fowvtern nomze iz rcevrmrsrigd o done
~

giteretion in malklicn the rprolpiuwerts oa T2 HealilboSofelry fivicsryr Doord
to the Atcmic IZaergy Lommliecion:

a., NMedical:

Ir. Joezvha Au , ¥, - Earvard {Consuliani vo
I'zvhotian)

Ir. Eymer L. Frizésll, MD. - Vegiern Gescrvws
Universics I&.:_.::;. san)

Dr. Echert £, Stous, 11D Umvevaitv of
fali?orniz gt Eex 919:7 Viznhoien)
::--o f&i‘fc - ’“erm, I-.D Unit’ﬂ""f t:’ C:

Ly

Califoraio &t Los Angclea Limnhatter)

.

b. Blolaogical:

Dr. Ausiin M, Bruss - Svgoune fet'l. laborziory

Dr. Joseph G, Bazilion, i1.D. - Tmiversity of
Cellilornla at Borieley

Ir. M, E. Jscobe, Ph.D. - University of Penn.
{non-Maghatan)

Dr, Eene Muller, o D, - o Indlanz University
{non-Mannat<an)

¢c. Industvizi:

Dr, Simson T, Carctril, K.D. ~Tord ’\!anhs.taf;

Dr. Andrev H, Dowiy, M D, - 'Unwer:::'c:v of Rochoeisr
{Monhatten) :

Dr. James Steruner, M,D, - Eesimen Eoda¥ Co,
{Manbatteg)

2. Health Pnysies:

Dr, G. Failla, Pn.D. - Coluxmbie Univarsity
Dr. X, Z, Morgan, Pn.D, - Clinton Luborstorr
Dr. E. M. Parker, Fe.D, - Hanfora

Rote: Ip 4this Cormitise, there i& »o vepreseniztive Prom Ios Alamoe (Pr,. louis
HEemvelmarn}; Brookhavsr {tneppoirtei); U.S.P.E.S, {Dr. E. Willisma); Arcy
{Colomel Caumaa P, Coorey) Nzvy {Capteir George Lyon; uor the small univercity
contractors {no recomreristion).

C. It im recompondec that a Diviglon of Haalth Sgfety be ¢reated by ad-
mizisirative pction and trat its reepomsidbilities end at.thority be on & per
with the four atetutory Divieiona of Production, Research, Englineerirg and
Milivery Applicationa,.
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e Luteris pooo.cd hor ozoutsoe foarTert asroin o Whe owrenh
hezlol soieby oropvan LA iy O gme Lt the eritles
neture of i¥s Dmnsbtlen or i arenim ingragesd .
7ith the meacwiwratlss cf lop FeszzTll Trograz.

Do It ig5 recemunic? i‘.I' sl %he Throoher of Lhe Divialson of Tonliie
Sgfetr pe zppelntat zx 002 as pcaz:..:lc o Bhol hr hols Lho degree of
Docter =f Zedicine znd ?,;';z.i'. If sozzglzlz, b be JTamilisr wilh sow: Lerge
pcriion of the Larnzlisi Dictidict wndiis:l prozroT Ao ordes Lo olamilize
the frture cf the coprini progiaz,

The lollcuineg iist of sulteble cosdidates hfve been se_sc'.;ec’.
and propsred in the order named by tais Corciltes fox coasidieration as

the Dirgcier of ‘zeh_t.r.—. zfstr. These mern heve had

exparience mith the Haphztbtan Project and zre Doche
for Dr. Zirile who was incivdsd Ip the sacret balilo
snd beceves

extenaive ex;.cn..ive
=3 of Nedicine exaept
wing ¢f the Comnitiee,

of his rocords, werrants cousldersilon ior thisz nost

¥edicine & Radiology,
Univ of Califernia.

lame Azs “:'.tle Backzround
Dowey, Andrew H, A2 Prof of Ruzdiolegy, Reszareh in oedicins,
U of R radiology and chemo—
: th=rapr; concer and
radioisctopzs, Clin-
icla training and
tezching in Radiology.
Director Rochester
ifanhatten Project.
Cantrll, Sireon T. L0 Consultant in Cliaiczl and research exw
Raediolozr, Harmlord parience in radiclogy end
Projeci. Radiology, cancer. Forxer medical
privatc practice, director, Hanford Lngineer
Werls.
Stone, Robert S. 51  Professor of Clinical and teaching ex~
Radiolegy, U of perience in radiology re-
California search with isotopes and
cancer. Director of Health-
Safety program, Metallurgi- -
cal Project, Manhattan Dist,
wirth, John {?)40 Principal in- Cancer research, clinical
vestigator, service, Clinton Labor-
Natianal Institute ateries.,
of Heelth Bzltimore, .
Hd.
Harilton, Jeoseph G. 39 Ass't Professor of Clinical and teaching ax=

perience, biological and
medical applications of

nucleary physica, radio-

chemist, '

1



Trusf, Ansuln W

Storrer, JInas

:E‘
-

Dirgetor, Tn-
CEsrinl w2iisive
LFzetman Tsaz; Lo,

Direcior of 3io-
physicc Institute
Tniv, o Chicago

Probable Madlzal
Direector, Zropk-
Baven

Chlef. Medicel
Divisicn, Men.
hattan Dist.

= Ll yTEslor in

v er.t sreniptyryr

Z toule ToilcLogi-
..

= DINE, v Spgudads 15

ol

o

gl oni toezching
ininz in lpternal Med.

e R

Dperizental and clinical
provizums e ingustrial hye
ciane gnd toxricolozy. In-
eiractor in msdicine, Medi-
cal Diractor for electro-
zagoetic precees st Oak

Didge.

Ee¢ssarch In experiwmsntel
biolcgy, wadiclogy end
tasching,

Clinlcal exparience in
rzdiolegy and surgery.
Board of Radiclogy mamder,
Proviouslr & merber of ,
¥2dicz)l Section, Menbatten,

Clinical tralning end
Ynduetrial Medicipe,

Other Toniows of Medicine of high callber vith exscutive experience who
efthor vari o 2ars =tiii esaoclated with the Project, =re Llzted in alpha-

bewisdt, ovier by

e Tuelrrenibr considers<ion,

neoledms 22 They overs-ll wrogrem:

'
-

-

e
&
I

-
-

Trm

-

T

-
I

*

cote Fervry - Waiting, Izdiens
Eymar Prisdéelil - Weaterr Reserve Unlv., Cleveland
Jos Foylend (¥ej, AUS) Unlvercity of Rechsster
T=or Jacchbeon - University of Chicage

Aiolps Fewxwsv - Schenley Distributors, K. T, C,

J. J. Fictkeon - Argonas Retional Laboracory

Jawz2c Tolan - Geo. Wasbingtonm Univ.. St. Louis, Mo,
€. J. Weteon - Nlansspolis, Mipnesota, '
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LI o S AR N 3 RULGLT JRATTE.

T. ‘“pe Interiv [lics) Coimitize wae wogdble e finied ite conelideare-
4vam of (eiher sopmittoes within the wwo dsys of conferences. 4o Tiew of
voz Jmportzoce of miltlny deciclisns Toorptis 0 thel & uﬂrking Torce ooy
srow: im Lot mopr Soturs, vhe Cholrmzn kac teler the opiion of imtarvreting
tas tooeic Lbr erpescsd dmooat of ths Cowmiiies cuf olfere the following
sosrrioetlin sad nozon for contidovailon ty the Coumiseion, Mr. ¥Wileon snd
tos pew Dirsctor oif Sozitn-Safety &t e cirp-gap for the seriod unt il July 1,
V.. Mowy oodurs soasifésratiom, in the neaniine, ?y the Director of Bealthe-
Zrrzro ond the jdicsl advitorg Coumittas Csao mate the proper reallgnmente
vits “he arsifiamce of curperisnced uivice from erpropriete cubcommitiees
# cnnl Pwona the moroeschie of cuch bodliss 2 the Tationel Accéemy of Sclence,
ohe Corsiivey on QUi cf thg metionsl Recesreh Counmeil, the United States
Prbiic Ezeith Bervice, ke vawions fovpdotions snd other epuropricie agencles.

The Tslioving tizt ol naR3E 2z =ubtmittcdé for conaideration. It vas the
jesakicn o7 ths Iateri: Commitioe ts inclivde as mang v ipetitulions cné 88
wewr Tieide of reliatul enficovor 23 PI3S- 2hle. There is nos intenticn cf reting
tue norouns oowed and no Sitempl MEE nede 30 cegrogets 83 to speclaliy or lm-
gnoontien. Yt thouid olzo be unmdorstood tkat this list of 100 is by uo means
¢ emxletc coverege of b3 Tisil bwt ie & workins nucleus.

Erwe < Location Speclelty
I, C. ¥, =ahotlie . Temor el Roep. (Cornell) Cancer Reseserch
Y. =*obert 8, Hevell Stanford Universlty Radlolegy
In., Teovi: 5. Jawstd Prass. Nat'l. Acad. Sc. Pnyelce
Tr. %n. o, Bopnles NIC Botsnlcul Cardens Botany
e, REigert P, Deniarpress Univ. cf FPa. Redloloegy
D, Forwliv Long : Jobr Dopkine Urlv. Chemotharapy
Ty . Baymond B, Lirkie Untv. of Chicego Radicblology
Ta, Peunl Teal Nat’l. Inmset. Eeal..h,USPBS Indus. Hyglene
TR, G3C, . DEYTY , Tniv. of Rochester Bacteriology
Tr. Fsul Jeberspld - Qalk Ridge Biophysica
Te, Yolée Cebem Clinton lab, _ Radiochemistry
Dr. B, L. Trisdell - Weeiern Reserve Rediolezy
Dr, Louwe Ezupoirans los Alamps ~ Redicblology

2 le Tniv, of Hochesater Biophysicse

Dr. &, G. Zexilion Univ. of Celifornia Radiobiology
Irr. Andrev H. Dowdy Univ, of Rochester Radiology

Dr. G. Fellla : Colurbia Universlty - Biophysics

Dr. Peunl Tain Veaderdilt Univerelty Physiology -
Dr. 4. C. And : Earvard - Indua, Medicine
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Urdyv. of Chicago
Jesigh-ilacy Foundation
Univ, of Rochaster
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Azt 'l Institute of Honlih

vriv, of Eochestsr
liaxvard University
Trle Universily
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Uaiv. of Rochester
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Forvarg University
Yrle University
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Tale University
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SaenliTLu
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Lastony
Patsslogr
Dicglatistics
Iobony
Srhoiony
Zonlogr
Bicphysies
Baecteriolozy
Blocienistry
Zoology
Psyrerologzy
Vlrus Reseerch
Genz2tics
Gensties
rathology
Physiclogy
Hedizine
Zosiogy

Crtolozy
Zoology

et

Surgery

Pgychiatry
Pharmacology
Biopnysics
Texicology
Poysiology
Phyciology
Industrial Hygiene
Industrial Medicine
Industrial Uedicine
Indnstrial® Todeology
Pathology
Pathology
Pathology
Bacterlology
Cancer

Pathology

Cos end Endrocrinology
Physiclogy
Piysiological Chem,
Physiology

Indus. Texicology
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o2, R, Topsee VLB, ety of Ninsz Infes, Tozicology
>, Lloom lehsose Tulazo UniTerszity Surgzry
De. J. L, Botlmee ¥Meyo Toundstion Phreiclogy
Pr. E. W, Smith Fev Terk Ureiverslis Payeislegy
Dr. L, D, Ualen YWegters Rezerve Univ, Paegrascolozy
e, W, D, MsEidsr Triv, of So. Carolina Pathology
Dr., &. O, lzédern Fuory Tulversity Pathology
or, J. 5. Lowenee Univ, o Bechester Madizine

. Y. éu Vigsaegad Cornsll University Blochemistry

L2
L]

¥, Comner
. Destarivy

Fuog
ay

«» 2. Tem Slye .
. A, ¥rymord

. A, Boyss

=+t

Josepr Trec:

E. 2. Ten Iyl
E, 5, TZaszer
F. A, Lrren
Cowl T, Comt
Charier €. Xing
F. ¥. Zcams

» -~y an
Antom Corlion

Goovse Deadle

Cernszzie Imsitlitute
Genera> Motors Corp.
Tniv, of Rochester
DuPont Co.
RKockeleiier Inss,
Cornell Universiiy
Toliv,. of Rochaster

‘Taliv., of Cinzinnmti

Rutgews Univarsity
Rockelellesr Inztitute
Taiv, of Eochaster
¥askington University
Fatrition Found, Corp,
Univ, of Iovs
Rogkeleller Institute
Tulvy, of Cualcege
Calil, t., Tach.

Apsicmy

Repsars

Nzd, arf Biorhyeics
Irdus, Medicine
Blochemiatry
Bloshezlatry
Cehenlictry

Indez, Toxicology
Pharmacology
Phwveiology
Indue, liedicins
Biloctonistry
Nutrition
Zoology
Bactericlogy
Phyaiclogy
Biology
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meting sl Arssd serviers.

The Couriination Comaittews sYWR woar Aesieryll, lndushr e
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ST, T TUTET. WLELTTIZOING. . TOLRRLLILT
NTAUTE 2R, e, T
T, Tertlioe ot elprotsl of prev nTogem {Modicl eommory 1905456
TP OWC ToTLowe? oL apnromed I pooslidle
T3 Cime ool Rorwnvoz Foogess LD S br, o rpmendsz A,
‘Dalwcreity o2 Chlsegy) A-porme Reviomal Taborsiories
lUzizeralsy of ?o-ee*tcr ' '
Noiverciliy o o=l iforinm
Eaxrilvoa
F N
]
Coimmbis Uriv cv-sit:r .
Tziversiny of Yeshing.ci, Seetyle : ' .

Honsanto Chexinel Corp, i(({limtoz .uocrutoriec, US’ES
Monseuto Chzmiczael Corporzilon {Doyton) :
Los Alemns Kogtern Sezsrve Univerzisy

Covtracts Awaitinms Approval:

Talvapsisy of Yirginla
Taoilvereliiy of Tezhesaes

1iT  TResemmendetions for Future Resesrch Policy

A, Scops of frnlemomtal work (that approved in Sept cnber meet -
ing) (Appextir A)
B, Huwar Testing with speciel meterials

IV. Orasuilzaticn of Mediocal Respoasidilities
.'1.. Ad=irory Cormziiteesn

1. Advigory Committee on Helicel Roseerch acd applica.
tion {Tolersmces, Standards and Hazard Interprets-
tions im sddition to ressarch progrems),

2. Advieory Committes cn Industriel Medicine snd Toxi-
cology. ,

3. Advisory Commitiee on Health Phylics.

B. Resormsndstion for the continustion of oporm=tion of the
Medizai Division st the present level with the avai..
able reduced force pov in thst office as well as salary
sckedunie,
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APPENDIE A (Coxtt&.}

Typelk F gtuly Izmsiuds I Qpncrcl Studlice ir Dedletice Inmeludlng o 1) phre ‘cag
mescurencat ¢f bcfiatic:, 128 0L0ipaterl gllets of refioiion sl ) Railete o
detesziop of minima: rodlctlsz dcuoaes cnl (L) mozikois Zer tot prevextion of
recistlon 1a’"”‘99 IT Zoonede fue 4o erseicl Motsririe (Jor uenmovazllezetive,
raiioestive eod 71 DELOFICLE, LL; GELTTy b Somitity &) Toaveuiotive

zZIs5Ures .,

L R )
ol Svwacinl Prpinstlioa Lozem~is rod IV Ioioove of Milliars Ueee,

Argonne Ygilowral levorcissies (University of Chi:c;a)

Ly
R I T a

0 o~y O B

Geuerzl phraiclogical picture ol acute zud ctroulc reélatica.
Rodlation effcct on bleod clotting, lraphosric 3igtriduzion smd
spread of infsciiom,
Tozic elfects cf extermal redistion snd cbzorbeé rediozetivity.
Responee of tlocd cells to veriocus typse of rediation.,

Chavenlie ¢ffecis of rsdlotion and raliosctive raterisls ip snimsls,
Mode of esticn ¢2 radistion in carcinogonesis,

Cheniss: snd rihrsiological bagis of raldistion effectis.

istedolise ©f redlozstive elenaute,

Insirument stanlerdization, docign, etc,

Urivareity of Rechester

Radlatlicn apd Raciology Section

1. Imetrunmeat deslm, mossuremcnt etsndsrdizstion, lndustrisl monitoring.

2. Biologlcal eflact cf tracer ezounta of poloclium, radivm end uraniun
in humen end enimal seubjecta, Applicetion of tracer experiments to
serve otber psrie of the project,

3. FPhreiological effecta of exposure to mcoute znf chronic redistiocns ine-
cluding rcdéio 1ootopes; sesrch for therspeutic methods of value, '

Lk, Development of possibls chemical toechnigue or mathods of detectiion
of redlstion danags and the machanisn by which such effactis sres pro-
ducai,

5. By moans of spectroscoplo methods 1o ntudy distribution of urenium
and other hezvy matals of importance in enlmel tiseus; search for
roeeible cluos 28 to the mathod of bony dopoaition of radioactira
rateariaig,

6. Study of the tims intensity fector in radistion snd development of
mothods of producing 1nstanxsnaous exposure to radistion.(A bozd
effoct}.

7. Siudy of the motadbolism of plutonium, polonium, radlum, stc., in
buree subjiscte,

Phsrmacology
i. Study of the ithalstion toxicity of various uranlium, berylliium end

T

thorimm compounds, Studies in the mechanism of producticon of ipe
kalation toazlicity, : .
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& em -—— - A L
. Iy engmizgl toshwizia, stollier of itle sclanlen af ursulus iz
tion in Ternr. wronlim comilics funetirm, mnbsle O crorotlin o7
ursrium,
H, Texicdtr of wronlum, h:rrl‘iz: rud *honfry zonoriwade Y oLlngmrtica.
& Fh.dvlog_ca~ e?fscte of vrpnliemy, baryiliyr. cud thorila poleonliaz
© emi machoniczs :y vialsh trodued,
5. Fu: ﬂacxcgiﬂﬁl Tezhe of uronlum, bouyllliom epd ckariuz polcenizg.

. Py [~TT%
Eprriucziel Surgoery

1. Clinical, bometelegizal and patihilopgicel offcete of acute latnzl
relietion.

Z. Mathods of bdone mzrrov Yrzospleciztlcn,

%2, Stuiles ip bome morirow rocervo and ridistion ellack.

¥, Ticeve enliure strties valeted te bone merrsv production.

5

S

. Brfcot of Tolliz scid snd rutin on merrow regoreration,
. Stuélics in motcbolism of Loélne dy thyToisd (L5%).

Experimental Bametolcey.,

1, Comuerative gtuldy cf blood hilstrmine end hor=mtologicel effexts in
CellB.- '
2. Stnéice on life cycle of blocd plateletis,
*,. Stufles on life crcls of W3C levkocytes.,
L, Ssitudier on merrow reservas after redliaticn,
ATIEY ot g : sinn Srredintic
2: géggaggrz§:r‘ a&ag %? °°‘?.£3é§%51351=$I38h38583-r-.u1t;=g fros

Ganct:ca

1, Ceontil “tom of studiep of effect of chrenic radistion on mice,
2. Ceontinvstion of etudles on effect of acute and chronic radistion

'Z-rey) on Drosophilia,
x. Hlluogsnetica.

University ¢f Collforuinm

1. Studles cf the mstebolism of plutoniuz, wrsnlum end flssion products

. ip rate o0 E=n : .

2. Flacion product tracer siudies.

5. ¥oirdolism of rzd;um, sctinium, zmericim and curiuz o snimals and
. z;n.

k. fos fpilnt) oa possibly bazardope artificially induced redio-

-u»i?? cl.enonts, i.e, chromium, wicicl, etc.
5. Lerwilir= tracer studies.
£, Tr-cument of plotonium polaoning.

o:h-



Danotlor of Tilecien profuste It sclile,

Ficiogical elfecis ¢F Fipsicn recclis,

Zanven for cihor U comvcunds whish will loeeilze i orguzms other
thew sivor gnd eplesm (TS,
Dicloricel elffcet of dicinmtegration produzis of boreon znf lithium
of the pentren lzrziintion (13%),

Stuly of eismcxt (3 in ihe thrroid {15%),

Trzining of Oroperzsds poersonnel,

Studlen Iz vwhols bolr sedizticn of hursn aublests,

2vadlos oo weicbolilon of redizsciive Zodins in animelo ord men,

Iniveoglitry

Sttdier on the margurement of fuet pevirous for biclogicsl desege,
Doveloment of 2 mothod of meczesuring nautron Gose by chenmical moans,
Mecepurenert of reliooetive lactorves for tiolegical end rmedicsl ap-
plicztioe. _ '
Correiction of tlesus Goscs and dlolcglcel effects produced by az-
tsrusl ircedistior and by rsdicactive lsotopes intermally admin-
tevsred, . . :
Explorcicry blolegicai experimenta to sxliend uvee of redice-active
izstopes as tracers on therapeutl:‘agants {15%).
Studies of the fundermentel biolegical aztion of lonizing radisticn.
Megepurement of the redisticn of redioactive imsotopes to provide

& for. the protestion of perecnnal end films in tramait,

Univereity of Weshir~ton {Saattls)

AP DD e
. -

) 6,
Te

Honernto

Acote snd chronic effects of exterual radistion on fishes,
Ereeding studies con salmon folloving radiatioca. _
Studies on the eflects of Hanford effluent on salmon end trout,
Effect of internsally deposited radicactiva metericls on fishsa.
Fioid studles on the effect of possible Hanford pollution on
figh Llife of the Columbia River, .

Pienlton crperimants -~ efect of radietion or higher forms {new),
Feelding expecriment on deponited radicaciive materiala {mew),

Chenical Ccrp. {Clinton Laborstories) USPES

Continustion of studles on the blological effsct of alov fast snd
thermal woutrors c¢n rats and wioe,

Contipnction on sindiem ou the comperative bilologicel effect of
penotrating radiation, ] '

The s&Fcct of intercally deposited plutonium on bons heallng.
Crtological progreem on the blological effect of redistion on
Bimple ceils end tissus.

Inatrunontetion and techniqQues of radistion monitoring.,

-% .

SR
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Pempento Sarzizcl G2, IDaiton)  Hoiv pUogecm Loing oroonissd,

T oy - - Pl - Iy - —— —— ;-
1. Rilelogicel £2lacic 2ilowing shreniz cozems of aninmzle ve
- . b Ty - e " - . - ey — e -
olizninm by iphelnticr end worentern) simicictreticn,
2. Qerroioiionm bemvoan cxronic expeeure of voriers sn poloniim

-
g ] - e
20o0n nn ol ocu

A, i.acucnlisnm of Lon of poleondium tozlioltr.

I, Dsvelopoemt cf anealel hzalil phralcs technigue for ryocific
2=z in powoninm pu-ification, :

loa Alomce

1, Fundemesntsl ctudles ob the effecyt <7 escite radleilon exrposure,

2. Tresiment of scute rzaiation diaczse,

3. Meithods of dsteciing ecrly redistion chenges.

L, Kstsbolisn of plutonium, 1235 ana other radicoctive meterisle,

5. Detection cf ncermunlried plutonium in ths lungs.

6. Blochemical pindics of nucleoproteins end the effect of radia-
ticn on ths fundexeniszl puyciolozy of the csll.

-3

. tellad stuvdy of edoorpiticn of plutomiim Jrew conteminated
veunda.

8. Aoy spacial problems arieing Srom medical hazards pesuliar to

this preject.

Yeatern Reoerve Uﬂivernit[

1, Inveatigation of the toxic effects of thoritum snd ita ismotopee,
2. Cormparative atudies on the biological effect of external radls-
: tion and thet from internally depoaited radicectlve materials,
3., Use of rediocactive lsotopes in fundsmental tiological resesrzh, |

Theee goneral titles cre given inasmuck as & program has not been
petively formulcted,

Contracte Avalting Approvel:

Tolveralty of Virginia - Dr, Alfred Cuanutin

Study of the effects of various typos of radistion (alphs, beta,
gormn § vpeutrons ) on the cireulating dblood proteins by eleotropbor-
osils £nd protein frectionizatlion technigue. To deteralns vhether msans
of esmly detsction of redlation damage can be sccomplished im this vay.

Univernizy of Tennﬁeses » Dr. Henry Wills

Study of the mochaniem of toxic sffects of urenium and other heavy
metel compounde on the kidmey. This 1s & contimumtion of Dr. Wille'
vork with the Rochester Msnhattan Project during ths var and oontridutes
to thet gznaral study, g ' :




ERENGER

APEZDIX A {Comtie .}

Uotverstiy of Celiforwie, Ios Angelos « Iv, S3alffa»i L. Verrex

1
2.

&l
L]

Toe mechemlfa of blood veseel izjury by radfetion,
Dome moriov injury br radioticm, its repzir ezd
trecment, '

Fechentiem of "netel”™ depoeition in bome pnd mochenism
cf remcvsl frox bora, '
Proteln éegradéstion folloving redfstion £nd ckhemical

injury.

)
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Ganer-l i.uazics of Fzdiatlcn

The zoqdiztlions enzountered in nucisar fi::* = 25 rell =2 those
encountzred from natuseilly radicactlve z:b:tances Civids toemselves
ints ths fellewning trpes: Alpha ravs, L3ta teys, janes rixs and aeutTons.

Znlormation aveilabis f:am the lxue*hture cn provicwrs glucies indicatas
& rather cxlzansive rnocledre of Lhe bioicgicsl rifects ¢f Jl-rays and
.ganmsé. ra2zs wnd very little information on zlghe ani belr rays end
neatrons.

iy

The prograne tere and are orgenizegd uvsing the folloving basic
cutlilne:

A. The Phvsiezl Measurement of Pacdiction of various types = Eere
it is nece=sary to dﬂvelcp melhods of accurziely measuring and standard-
izing thc doszge of :rcdialion to be used in the biclogical experimentation

and measurcaent of tﬁa extent of any hazardous radiation which might be
fount in a plunt area.

B. The Bioloric Effects of Hadiatizn, Eecause of the known
delcterizus effect of radliation on the animzl organizm, it becomes neces-
sary to determine the effect of contirolled doscges of the various types of
radiation on various 2nimal species, so that such observations can be used
in the control of possible buman exposure,

The types of bioclogical effect possible to study are:

{1) The Survival Time or percentage that the effect of a
given dcse will reduce the normal lira span of difrerent animal species.

: (2) The Genetic Effects of radiation as manifested in the
develognen. of abnormal ipcividual types I'rom changes in the hereditary
mechanism.

{3) Histopsthological Chanpes as demonatrated by abaormal
changes in the make-up of the various body tissues.

(4) th;iolggical Changes produced by the alteration of the
normal ?4nction1ng of animal tissues following radzntzon.

. ) (5) Bilocheaical and nn_ymatic disturbances which are the
potertial scurcs of thiése physiological abnormalitlies,

. -8 -
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C. Motbodm feor tie Dric2ztlon of lliwine! Todistlow Toises ore

- s e mme e b iy Rt oma T A a Tt e s, e eme oy - .-----.\T = -
devolored EITOCILY ik TUIULWITION € Tud CLoTE LTUNC OnU £ crpilel to
Sy o

atulr of %tue bimsn fnfividur. or varlnr, Tiend STolids roullies oo

{1) PRiecthemical ead Pacr=atic Chsr-as vhich uzy be detected
and vaich, il mezfuredle, cud e sorvected Pelore lrTevercille dumaps hee o
taken ploce, ITxzmpise of sucu chongo wonld bs effects oo thz maisboliem |
o corroporpurTLie, cxeretion of sdnormal suvetances In ile wrine end the
lilke, '

£) It hee desn knowvn tkat radiation deprocmes the function
of iho homoicpostic systen znd dotzllod etuly {e indicated to detect ear.y
chergoa tnder coutrcllod doese redistion with sll btiocd elensuts urder com-
tiouocus chservetion.

{3) Thns Production of Anstomicel Cosnese such as spiletionm,
stln orythems, znd slioretione Im the 1lntogrity of the eikin and the like
must likawiss bs studied under conirolleéd doasga, '

L. Stuélec-crs lllevige in2icsted on mathoda for the prevention

of radiztion Ivnturies, Thess ibclude:

{1} )zthods of physicai detection of external rediatiom by
the develormant of senmsitive direct roscing instrumstis capeble of the
detoction of smounte of rodiatiom well belov thoaas necessary for demon.
_&8trable {njury to the snimsl subjecta. :

4

(2} Methode for the determinstion of harmful amounte of
radiosctive duste and gases in alr, in vater end the liks. Meny radio- -
active materisls liko radium are deposited in the body and {n such loce-
ticna produce Iinjury to tiesue, Msethods bosed on the determinsation of
dazporous emounte of these subgtances by examimstion of the excretes and
Cirect messuremsnts of the body itsel! are necessary,

E. Protectlive Meepures, Studlee <o the efficlernsy of shielding
ageinet radicactive materials, the efficlency of exbauvst snd ventilating
syetens against cdangerous emutats of dusts, the doevelommsnt of protective
clothing end dovices, and the dovelopmsat of remote control processing
methods have boan axtremsly important im the Manhattan District protection
pregren to date end will contipue imto the future,

¥. The poscible therapousis of radiastion damage by the use of

replacoxmant therepy for the damaged bodily elements, &a well as the reduc-
tica in the exposure following depoaltion of radicsctive msteriale iz the
body desorves considoradble study. Replacemsnt of the damaged hematopoetic
elenects doetroyed by sovere redimtion expcsure offers ons possiblility; de-
tection end neutralizat®~n of unkmown toxic substances produced by radia-
tion snd other suck 2ifficult problems dessrve conaistent and detailed study,

9 .
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ALl (ke rbove siudies sre u.CeIESrT Ok tipuz, Lrte eud canw: reys
and weutrons of waryunms lileusity., It cllitlown, tho relicticn frox the
radiozative cudbstzzses 0 de dipcurpel bor lilineliv 10 be corellered, Qleu,
tho effocir of scute rud chronic aexpocurs st ke Srvoynlusd becanse o7

thelr &ipcimilaricy,

594 Heserda Due to S-ccinl taterials

For brovity it le precforchbie to discues the potenti=l toxicisy of
speciel muterizlas dy Jlret inldlccilzg the (ype of atuiy to de cerrisd out,
folloved by the presenteilion of theer materiels on vhich situlies have beer
necessLry. ' .

A, First; ez actuzl detcrmipation of thie tozicity of & substsnce
must be mpde indiceting how polecnous it may be in dcik asute and chronic
exposure, In this wey the toxic levels may be avolded in laborstory and
plant eorirocmezts, .

(1) Toe mo¢s of emtranse imto the boly by ingestion, inhsls.
tioz end skin aboorpiicn must be studied as Aiffercat maniTeststicns and de-
greca of toxicity may be produced by each route employed,

{2) A czreful analysis must be made as to the cberocter of
tbo biolomical changes witk the producticn of phyniological,; histopstho-
logicel apd bloochemical ovidencer of damage incurred,

{3) The pature of these injurisg and the machsniam by which
thoy cccur rust likevise be etudlied inagmuch as tuis affords informstion
as 0 tae necsssery protecilion and indicated therepy eftar exposure,

B. Preventative ﬁeaauras requlire study.

{1) 7The effectiveness of phvasicel methods for the remcval of
Terdous duets, reduction in skin contact snid orevention of ingestion must
be mascured, rad methoda for accurate determinstion of such hazarde must be
devslonad end used, -Tae use of certein chemicsla, ointmenta, and the like
as protective moessuros nust de studied me to their efficlency, .

{(2) Protectivs devices such as respirators and clothing must
be tested on reguircd subatances agninst vhich they will be nsed.

'S} Finslly, eprropriste 1nrestigntion of. therapeutic mAABUTres

%o by usad in .te troatment of both acute snd chronic poisoning etates sbould
ther occr in industrisl axposure 2umet de rade,

Completion cf all phases of the sbove progrsm on a variety of sub-
stencee provides complste i{nformetion ae to the medical aspects nacessary to
be considared in protection of the vcrkar, prevention of injury snd treatzment
of injury should it ocour. )

-10-
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C. Eubat-ugez on vhich 3tudis: »f thla (o are BSCLCSET]T £ra!
{1} Ureanlum snd Its conpoundc
o. Ursnium meiel paf its chemizal cowpounds, oxide,
nitrete, c¢hleride, bromids, teira zud hoza-

fiuvorids, sodium enld setwonlim guliatss,

V. Ureulvm cbaln of hoovr metmis

c. Tissiop nroducts of clesvegs of U-235 and plutonium,

d.. Artificlal lsotopse of wranium - 232, 234, etc,

{2) Troriwn erd its chein

{3) Flutonium

{kL) Special pccessorv Msterisls

a, Fluorocarbons : ¢. Beryllium
. . Fluorine . 4, Otkere
1T Production Hezerds

The results of studiss meade on the meterisls discussed sbove are
epplisd for tha pravention end comtrol of industriel hezarde srisivg in ths
laerge peonlecturing aroag vhore theae materials aores used in large amounts.

A. In the Iloctromsgmetic and Diffusion Methede for the isolation
of ursniwm 235 Lne major bazards eres from the uranium compounds, the con-
ceniratico of wursnium Il end X2, snd the ep=clasl accessory meterials and dy-
preoducte forwed in the vrocese ¢f manufacture,

B. In the grophite pile vaoro plutontum (239) fe produced on e
largo escals, the Lazardo sre from the £lpha, deis end gausia T=ys, neutrons,
the plitovivm metal and ita compounde, the varisug redioactive fimgion pro-
ducts resulting frem the pile opcratian. .

C. The chemicel isolation of polonium following 1te formation 1n
the plle incorporates umzards from alpha rediation following abaorption iate
the body.




D, Study ¢f the madlerl ocPscth of »igat progrome selds from the

ceterminssion of the sffect of radiztion znd chexicrl toricity, Iipcludis ed-
Gitionel icformectice obttaines Iror pismt iluvistigaticns se frox:

{1} Clinice) survey of 8ll s-posed pe-conpal,
{2} Ecnifori:g of hzzards by specisl Instrimsmis end methods,

(3) Surveys cf nav typas of grepkitc cilee zn@ predustion
ecuipnsnt .,

v - Enzerds of Atomic Cotastrophe in Prodvcticn Areas,

A. Toms2iate Effects

{1) Rediation - the redistion occtirring a8t the tims cf the
explosién coupled vith plast snd hsat csuges biologicsl
efiacta vhich way Eiffer from thoeo ocourring folloving
cther acute knowvn effectc from gam:s snd meutron radis-
tion, end deomaond study, '

{2) Blast - the blset of atozic explosion is 25 intense end
may have totally different typas of shock vaves, recoil
vevss vith other unique biolegicel effects which should
be investigeted.

(3) Esat - Toe intense dburms from' sctinic type of radiatian
beve not been studied. This also includes the combins-
tion eoffect of ell three itoms in this group: bdlest,
redletion and heat,

(8} Delayed Effects

{1) Protective Devices - study of methods of protection
against the radicactivity deposited at the tims of -
blast.

(2) Teconteminstion - methods of dscontsmination of soil
and the like muxt be worked out for cleaning up active
aress.

(3) Investigetive Equipnart - special eguipment mnst be
developed end tested for nse In inVBStigating bombed
ereas. .

{4) Study of casualty effects -~ field study of fission

clouda, possidle injury to vater supply, soil and the
‘liks, buman damage by population surveys.

-l2.




5) Btueér of treetrImt of wal
racicticn, beat &nf blort

{¢} Preparztion cf vertlmsrt in'c

Ay,
o i

by catesiTophe units in producsiion sre&s.



