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Unilted Stetes Aledde Litrey Cenzizsioa

1. Review &nd Scope of the lzdical Zeseursh Prossi:,

A. 3ince the inzagtion ol Lhe atewis Zezb mofszsb. o= cvol, L
reszarch p=crram alrsd 22 tos Zlznosis 2ac coaersi o bovasos monuiin
Lo the development ol atcozis annigs has Loen in eflz:t. Thois sscocce
include those infurinus sffechs proluced thicns: cosicentol esloran
body exposure to radlatlions califled Sy wvanicvs ~uifs-~stive mslericle
during the experimental or prose.sing czroztisna. ce »ell 2u She eherdenl
toxicity or localized rzdicliza oz such cetesicls dosositas wiitkir she

oady.

Considercbie pralimirass or pilol crizris:
inforpztion has been obizined b this rececarch
three years, O neccssiiy, mony fields vere ¢
injurious effects follewing cinzle expesures
tion have bsen dete:rzined experiventzlly; seone
prolonged chreonic rediation erposure hove been
eflects which follow the intrcducticn of verious Scixi Eliozetive
mzterizls into the body have been partially dszsnstrsted.  Susk oilat
studies have bear useful in the estiwction of asmow allcnzble exsosuse
levels c¢f radiciion or toxic materials to whish serzannel czn be safels
exposed for 2 psriocd of time, anc the control o suck hazards by the

reventica of such epesures. Such stancdards were designed fer wer tine
expeciency and are nol necessarily applicable to peasze tizs.

whiles the above informaiion has bzen exvrecely useful in this
work, it immediately becomes obvious that mary critical prodlecs of far
reaching scepe ramaia to be szolved. Information conceralag the zethod
of productlion of these injuricus eff2cts in body tiscues is almost com-
pletely lacking. No methods are available which misht stop or delay the
Cevelopment of rediztian injuries., Xo therspcutic measires are st hand
to use follcwing accidental injury due to rediaticn or radiocactive
materiaks. Such problems relate to the funda—entsl nature of living
m2tter and demand the careful and continued attentica of carpetently
trained scleatists,

. B. The follewing list indicztes briefly the survey of the ganeral
studies on radiation effects.

The knonn radiations enccuntered in nuclear fission, as well as
those encountered from naturully racdloactive substences divide them
selves into the following types: alpha rays, beta roys, gozns reye and
neutrons. The lite._tuce on the blological effects of n~rays and gomes

rays is voluminous and 2 good dezl of background information was obtained

from this source. On the other Land, very littie had beern written about
the tiocliogical effects of zlpha rays, beta rz2ys and nz2utrcns. It becaze
necessiry, therefore, to initiale studies to cope with the uaigue and
pressing prodleas as rapidly as possible,
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2. Taec Pliclogic IZifcctic of Tizdiction., 3Beczause of the knowm dele-
teriouvs c¥lect of radistion on the sulicl srgzaiew, it becodes nscessary
o getormine tke eflect cf controlled acssgees of tue var ious typas of
"'a‘atio: on vcrious woimal and plemt erecies, in:LLaing wsrine life.

Stecn cboervatioms canm bz used in the corirsl of poasidble humaan exposure

avd bave proctizsl use in medico-legal provlens zr-ieing from contamination
Uy effluents.

Soze ol the irpes of biologicael effecte it is possible to study
g»a pivea Delov. 'Oalyr pilol studies have been dcne om most of these effects.

e. Tac survival iins or percertage reduction in rormsl life
3a ¢f dirferort cnincl sad plant snecies folloving & givon dose.

. The gezectic offecta of rediction as manifesied in the de-
~elLopment of ebmermal individuzis from checges in the heredity mechaniem.

c. Histopatnologlcsl changes a2s demonstrated oy abnormal changes
iv tkz mmieup of the ~variosus body tissuea,

d. TFayrciological changes produced by tke alteration of the nor-
=zl functioning of livinz tissues folloving irradiationm.
. Biocherical and enzymstic disturdbances wvhich asre the poten-
*izl scuerces of theee physiological abzormalties.

de for tme Detectlor of Minimal Redlatlion Iamage are being
y from experiments of the ebove types end are aspplied to
of tuec ntman individuzl. These include studlies om:

a. Blochenical ard emzymatic ckhanges vhich may be detected and
vthich, 1f m2o3urable, can be corrected before irreversible demage has taken
viace. Zzamples of such changes would be effects on the metadolism of copro-
serpuyrine; excretion of ebnormsl substences ir the urine, and the like.

b. It has been lmown that radiation depresses the function of
tho heratopoistic system (bone marrow, Lymph nodes, etc.) snd detailed study
is incicated to detect early chenges under controlled dose radiation with all
bisod elaments unéer continuous observat.ion.
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a, Fathels of parcliocl I7iceilion of extersst roilation dr tke
deTelopmont of goumgitlive {ivecot recsiiag instowanuts gRpchic of tbe asi6G -
tion of zioumsz of vodintlion well Deiow Uhf22 natesRzary oo ézuousirseble
injury tc vhe onizsl ¢ eoxon g jects,

Bet

. lataecds Tor the asteinminciliom of hamrlui cmrunts of rzdio-
s a 2ni gazes ie gir, in vater auli ia boldy tisesuqe. isay redio-
T toriclz aro Geporited in the bdoldy, like rodium, aud is such 1loce-
oas preiuce injury to tic LG varticularly the bour narror. mMethods

zad oa ihe deiernipction of daagercus xumuats of tiuese suistansces by ex-~
2ninztiocn of the execiretu and a4rcc~ riegeurensnts ¢ {ae bodr itseif are
firet dsvelcped in cnimaleg aud tuem epplicd to huuen dbeinge.

Ym0
O e

. Droteccive Mzosures. Studies cu (1) the officlency of ehleld-
{nr ezainsd racicaztive moterizis (2) the e2ficiency of erhaust and ventila
eiing eysvenc acoinst ésngeyels amounte of duets (5) the development of pro-
tesuive ¢lothing and éo~ices end (L) the uevelopmaar of remcta control pro-
cezsing wsthods heve toon extremaly iwportent inm the Mapuzttzn District pro-
testicn yrogrom o éaue and vwill continue to be fundsnsmizl t9 the develop-
oot of ¢ ecfe 2tozic pouver wrogranm,

€. Tre podeibls itractment of redistion injury deserves extensive
goudy wvith high priority. Experimsntel »eplacement of the dsmaged hemsto-
roietic cicmezis Geziroysl by severe radlatlon erposure offers one possidbil-
ity, Dstestioz and zeuirezlizstion of hypotheticzl dbut unkpown toxic sube
283 vrocucad by roadisviorn i3 enother possibility, Tais difficult and
fundamantel prodlem descrves coneclstent and cetalled study.

»*

£1l tbe atove ctudios are of veceselty done withk alpha, beta and
Z3rzs ro7é ¢nd neutsons of vargying intensity, singly snd 1n various combina-
tizps, Aize, the effccts of egcute and chronic exposure must de determined
sepsreiely bscause of their dissimilarity,

C. The £ollovwing 1iat irniicates drlefly the stndy of the hazerds due
©o speciz! materizis. Tor brevity, it ia preferable to discuss the potential
tomicity of specinl materisls by Tirst inéicating the types of studles to be
carried ont, 2nd then by listing those materials om which studies have deen
rade Or on vhicz siucigc Crc wecesaary.

1. First, cu actual cetermination of the toxiclty of a substance
=nzt bs usde, ®ass=ivng Bov poisonoune it is, doth in scute and in chronic
expoci~ez., The amdumts acrzinigtered are decrsesed until asymptometic levels
are fomé. In tkls vey, toxic levele may be avoided in laborstory and pleat
enviromments., Sorx> pilot work in this direction has bdeen completed for s fev
coupounde of uranium,; plutonium sed certaix speciml olls.

-3
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L,  » uETE€LUL 2huirsis grst be sl iz ot Lhe cheresicor of
e Bicloeglizel ohragee; nzelliciil—, wrodfustiinon ol phrrlologicsl. histe—
P - » biormanderst and pEldvic ovicenast of (ERIT. St preg-
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c. %he nztuce ¢f these injuriss and ihe mechiznlisz by which
ther cecur must lilatise b stuvdied. Thais alilfords inforaslicn as Lo the
poecssar; prabrct.. 7o mezzures, and Indlcabec therapT alisr eiposure. Very
2igtiz hos Szon atlezndied here exc2nt in one or Lmc inssances.

2. Prevcatztize messuras rejuire studr.

renssg ol p..ysi al methods for
reduztica in skin coatact and
tior : )-_cvhods for accurates estima-

. of such lozaris mis’ be developed aad assd. Thz cfficieacy of certain

i‘pc’:..'."e chemicals, nintlzeris, e':.c., ust be s:zudied. Only pilot studies

ve dson doas heore.

oy
g9

e

"' l’

b. Trotceiive dzvices such as portable respirators and
‘othing must be 'ce:. -ei, Jor thnse hazardous substances against which they
213 be usec. ¢ pracrical mask, militeors or otherwise, which will protect
gainst some of the v.orst nazards kas been found yel.

v 0
'.:dst-

c. Finall-, arprocrizte investigation must be made of those
therazeutic mezsures to e used ip the trzatment of both acute and chronic
texicity states,

3. Campletion of the various phases of the program outlined above
would provide c:mp..et» informaticn &s to those medizal aspects which must be
teken into ascount im th= zrotection of the weriker, as well as treatment of
injury ahenld it occur., 7ot following X5 a nearly compiete list of the
substances on whlcn siudies of this type zre necessary:

a., Urcnium and its compounds.
1, Uranium metal and its chemiczl compounds: oxides,

-4

nitrate, chlorides, tromide,-tetra and hexafluoride, scdium and ammonium
diuranates. Same pilot studies have been completed.

{2) Urenivm chain of heavy metals:

Urznium Xl
Uranium X2
Radium
Pclonium

Relatively little has been accomplished here.

-l -
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2, ool Tac rernlic of thkc lzdorsicry civlice mads om
b - - . <. - - J el -
IE ;“-sr-.r» are SHtlicd te the nﬂcvenu;on e€ac contro: of
. S - Py %oy * . b S . Tempere o~ <
. el Lzaz Tnich: ¢ in e Lergs mnudesturing a 38 where these
. . omye m £ -
ToeSinie &vo o, Thuou eve -.-u.—rau br the follovwing:

te Io the Zlustrumsouotic end Diffusion Meithods for the isolstion
e mojor kuzerds ore fyox the uwranium com wpoundés,. the con-
St~

- Vg
- <23
crutrition of weanlum L wnd X2, emd tho spocisl acceossory meterials and by-
- 3

fgnots foruad in ik yrsucss of merufaciors.

. .
yidalol o 32 W

o tic graphite pile wacre plutonivm {23G) ie produced on a
;:::e L3Lif, Tk zootids aveo Irom tke alpaa, beta Gn gsrixa roye, peutrons,
nintoulim 2l and its compounds, the various rzéioactive fission pro-
' L

cperation,

. The cucuicsl icolation of polontvm foliovirme ita formetion in
g
: =zziraz Srom elphe rajdietion follovwing ebsorption into

rzerds Do einen, bs: apd gzz:. re aiatioz cnd the chemical toxicity of the
Cronirm of othor Trodncte used.

S, 3Study of vae madical esyscie of plent progrems aside from the de-
teruinstlion ol tho effect of radiat*ou aad chemical toxicity, include 2ddi-
vitmel irformesotlion obhiclimed from plent fnvestigstions es from:

a. Cliriczl survey cf all exposed persomnol,

b. Yontt~ring of bazards by special instruments end methods.
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B, Tuture expsusicn ol the ma2disci end btinlesicel recccrch rrogram on
¢ lopa tert coutraet becis ’S rearc or Dors) i necwLeary in ordar o cecurs
:sfow--“'ou o7 z more funéezntel chcractior voich Is msceegzwy in order to
g2z with the 6recicl hozevde of atonle enssuy cevelopmsat. Alse It is im-
prretive 10 op3z nmew fivide ¢f aprlicatiou ifor (i preducts of atowic ensrgy
2z dioclegy end medicine., The Comitiee Ieultc thet such orpansion cen beat
bs plazmned an~ put into e?fcct after the estcblichmznt of e ledicsl-Biological
Diirion. {Soe Appandix Z). After ibec Regionzl lLaborztories are well orgen-
iz¢é, Tae c*"o“a uselulziee of isotopes in £ vide eppilzetiorn to biological
r2zesren vill offor so ae2n; to cmenaous cppoctunivies that davelopments in this

ficlé ars egawmrad.
C. Sp2cific Projectz: {(in brief, tovicsl outlips)
L. Argoune letionel lLadoratory - Dr. Aunetir M, Brues; Director.

a. The pvhrsiological picture of ernimals exposed to acute and
curoric lrrediction.

b, The effects of irredistion on the struciure and functions of
thc dblocd zné on the hematological defemses agalinat infection.

¢. The ecuic toric effects of extewnal radistior and adsorbed
stive subastences: <Their mechenizm of injury; prevention of poesible

»zéieast
Saege snté trostmeat of elready injured individuels,

d. Tac obnoimcl responces of blood cells, cultured tissue cells
and zinzle celled crgnnisms to various typ2e of radistieon,

8. Tbc chronic effecta of rsdiation and radiocsctive materieals
1> anineliz,

£. The woac of zction of radietion in the production of cancer.

L3

g. The rasponze to differsnt types of radlation of the various
orgens end tissyez, ‘ucluding tumors.

‘h. Studiez on tae chemical efTects of radistion which ere funda-
wI=tel to ite biologicel response.
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a. Preciztion cpd Lhadiclogy Sostinz:

{1) Iostormopt dzcigm, wrastreuoat ctendoriizctilon, in-

duotrisl moriltoriag.

(2} Elologiccl effest of “rascr ausrnts of polonium, radium
cné ursnium in bhiron ané cnimel sudbjects. Apnlicciion cf trecer esperiments
tc serva ciher paitte of the project,

{5} Payzlologicel effesic of exnyposure to zcute aad chronic
roclation including the redio-icoiopes; =zearch Jor thnerepeutic methods of
value.

{L) Devclepzent of possidie chomiccl teckniques or msthods
of deotoction of radliation éamage, and the wochomicnl b¥ vhick auch offecis are
omcducac,

{5} By mecana of epectroscopic mcthods, to etudy the distri-
i gné other heavy metals o imporience in arimsl tissue; »
ible cines a6 to the method of bory dcpoeition of redlosctive

{6) Study of the time intemsity fector in radistlon, ané
devslomaen% of wetheds of producing instamtisasous exposu=e te rad;ation (A
pord effecs).

(7) Study of the metsbolism of plutonium, polonium, radium,

m
«l
[#]
.
A

b. Pﬁarmacolcgy:

(1) Study of the inhzlstion toricity of verious weanium,
beryllinm and thorium compounds. Studies in the mechznism of production of

inanizsion toxicity.

{2) By chemical techniques, studies of the mecheniem of
vranium fixstion in borea, uraniim complex forzmetlou, methods of excretionm of

wreniug,

{3) Acute toxicity effecis of vrarium, berylliim and thorium
cozpounds by inzestion.

(k) Psthologlcal effects of uranium, beryllium and th--ium
poisoring. e=d mechaniem by which nroduced.

.
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e. LErgcrineniai Surgtrv.
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\Lj. Cliniewx), hersbieicrlczl and sallilozizel eflects of
ccute lethel radiatica. ’

guectian.,

. {5) Effect of folic acid znd ~utin ox marcow regenerz~
&

U.'-mg

(8) studies of metaboiism cf iodine py tryroid.
¢. Iiperinmental Hematclogr.

(L) Ccmparative study ¢f blood histamine after radiation
eff=

end hematologisnel TCcuz in cells.

~~
t\)

~r
N
cr

udies of life cycle of blood platselets.
(3} Studies on 1ife cycle of leulkocyhes.
(4) Studiez cn maror rsserves after radiation.
(5)' Fveluation of coagulstion defects following irradi-
(6) Tez hk;qpcs for early delection of hematological
ci.enges resulting from icnizing radiation.

e, Ceactigs,

_(l) Continuatien of studies of effect of chronlz radiation




8. . Jozenk EB2uiliton = oraroom.

(1) lmucuolien of fizsicp roodvets, roliuws, ectliniwi, pre-
torstiniwm, wrenlivm, wepluclium, plutcelum, ckericium cwd curive in seimele ==
and Ea3. ' T

{(2) :o%cuolicm of 7oseldlr bozordous crtificieliy ircduced =7+
redionctive elewente {ron piant conatruccion L.aumz.:‘-.: guch as curoriug,
nickel, otc. e

(3) YNotvevoliss of dYerrllimm, ) L. Tsu

. ea wrr e s

(L) Devciopweni of methods of treatmsr: of poisoning from

flgeionabie elemontsz, wouebdly plutornium ond wranlium 233 and Irom tke long lived -
fission products,

©5) 3Bencviour of fiseion preducts and "‘ssionn'ble ¢lements 1n~

solle ond vlaric, .
(6) Siuiy of aipba particle irradiation and the thyroid glemd
iz oninclisz end men oy Listicine (...lemsnt 35). -

{7} Develocmeni of methods for decom,auxination of radiocactive
skips fron Opsratlon Crossrosds. . =

(8) The execution of ceriain redio chemicsl gnalyses for :@ .o
Operstion Cu o.,sz*oads 2né trainizng of Arny srd Ravy perscimel,

. x‘:t‘
{9) A etudy of the metebolism of elemsats chemically similar
¢t2 the Tiszioneble clexenia end the Tission mroiuncta. . sJe
b. Dr. Johz E. Lsvrence's progren, i
f1) Biclogical effectt of fissiou products. i R
{2} £ cearch for ursnium compounds that will lozalize in
orgers other tham the Liver ard 5'5_)138‘1. ’ ‘
"(3) Biclogical effects cf the disintegration products of =
boron snd iithium following nesutron irradisiicnm,

(£} Gemetice of ihe carcimogenic effect of bets rays.

(5) TFaysiological chemistry of the biological action of
rsiictione.

{6) Changes in wvater bsolsnce following radiation mam'y.
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") thrsien ~fneln rn Tlrenm o nlliumec,
LoV TXTeste ol stloctuisy Lomeiicllons of Individuel organs
ens tlasuns,
t. Ir. Ronert S, Stonzir prrgios. .
{4} &indizss L wizle Uofv radizllion o huzar subjecis by

evberpel oad inbernel rzdinliios.

2y ftudicz oo bham matriciler of redioaniive icdine in
taamls and ces.
(3) doliat studisec with "o, Jeseph G. Hanliten te evaluate

. oL,

the Lherzzzutlic applizzilens of ths Tiscior proivels and the fissicnasble
eiem:ints.

(&) Erplomeiion and therepeutic spplications of oiher
sadicactirve elsmente 2ad coapounds.

4. Columdia University - Dr. G. Feille. Dir=ctor.
e. Mcasuremenl offast nsulrons for hiological purpcses.

be ’cesvremeat of time dese relstionship resulting frem
ralicaelive isolopes distributed in the tiscues,

e. lleasurzment of sp2eiflic gampa ray emissica.

¢. Study of the gurantitative relatic:ashios in chemical effects
grodusod by zanm2 rays ard fast nsutrons.

e. Iurther study of eye and gonad injury produced by fast
ncutirens.

f. Stury ¢f the oiclogical action of ilonizing radiations.
g. An atlempt to reduce rzdiztion injury..

h. Stusy of the distribution of radiocactive iaot.opaé in
ticsues and cells, '

i. Protection data for the safe hendling of radioesctive
iootopes in small emounts.

Je Trzinine of pmrcoanel.

k. l=zsursment of very high energy radiations I‘or biological’
cosage

5. Usiversity of “ashington School c:f Fisheries - Dr. laurens R.
naldson, Director. '
a. The wors of this project is to explore the general problem

oi' the effest of radiation on aquatic organisms, and in pa.rt.icular, to study
the problems sarising from the discharge effluent frcm the Hunford plants into

-1] -




ez Oedvzn e RIS S oiilne o = c oAl Ll lis Zaaind
TuD WOTLE WS GOl TMOTIIC LuvolLwel Zovcait o owls Znlioclog zatures

L fouis ool curoals ¢flzsts T cniemunl redisticn on
_;"'h_es.

[P - .. - — e - . 2 .

\2) Ere=iing etucles om oz litu oul troat Lollovyian irredie
gtion.

A - T & .

- DN heq "0 B eV - o3 .o~ oynr N Yem o~ - - - . -— ~

{(3) 3tvaies ©f tur e¥feciz of She Jenlord =ffluect on salmon

(A ]

(k) Effsstc of inmveruallr dewcaitel rediczctive tmierisls om
squatic orgsulezc.

(s udies co thr e2Tect of possidle Hanforé poilution
on squstic iife in R ver.

. (6) Studier on the traucfer of redioactive materials in -"food
chzins”™, starting witk the siupler biclosic=l forn: (i.e. pispkion) end follow-
ing ths distridbution unC fate of such maverisls o8 Lhese contaminsted animsal-
cules sre succesciveir esien aud meiobolizad by nighar forms (fishes, etc.).

V ﬁ\;

{7) Fesiing experiments veirg radioactive nsteriale in the
focds.
6. Saaferd Tazineer Works {Reeszrsh Project) - Dr. Simeon T Caniril
Divector,

b. Tresirirvg of technicians.e&nd other persovnel in problems of
radiation greotection.

c. Aprlied viologic reeesarch relative (o pnases of radistion
bnazaré vecallar tc IDarford Lngineer Woris operations and wsste dispossl:

{1} Soil, waier and air comtauination by radiosctive masterials

[2) Stuiles under controlled comditions of the effscts .of
redicastiive maoterials ou comestic enimcls.

. (5) Studies urder conmtrolled condltions of the effects of
raiioaciive wsterisls on vegetetlox, '

(%) ~Fick Straiss: {In collabdoretion with University of
Héshixgton. Troject listed previonaly )

{(2) Effects of waste effluent on salmon and trout

{d) Effests of interanally depositod radiosctive mater-
isals. .

- 12 -
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PRI SNkl T L P
e ~ .. - - -
L. e4T0 2L L oLl - < E LT,
i il auey N - - - : -y 52
s e CLSTINOT L MITLLLIELES . LHIITDLLIOT TIAdLeR,
- - w2 ST 3t [ R U S R QR o mae Do
‘ Gonsots Luy UL L. ublot SrDoia TTRYLAe, LiuTo LotorelITis: -
. -
- - Vreyoimb mee
D, 4 l-..uh oo o .‘J-;-.:_: s - MITEDUTU,

8. Swutlec of the hislcgzinzi c-;.- ¥
etz znd summe caéiziliown T80 T
vori,

e X sLov egd UCEV nsvirons.
oLl rentn 27 yreTiovsly reported

b, TIeeis of plutouivn on b asilizy ie velug siunalec,

ofie

€. 7TLc Toralistic twiu techancus i Lalng uoed o study the ine
s .

ztlaticn.

4, 4 concentieted atltack is Leimg —sds oo rsdilaotion effects on

.

the rave of witocic, curomwosone bresls and erchanges, gezc ritcztions and the
genarel peasiicst rskexp of the cell, iocluding crioplienic Tactors.

. Tracer aopsrimonte o2 a zudheor ¢ meiabolic srutems have
Veen fritiztad reing soriocus micro-orghrioms, '

co=s%inonts, rrd>teine, nucleic

i c
rr pbysicei-ciemizzl tools, (in-

T, ffscie o rediatnlior om ce
<8 omG &L2yviez are weling studisd by mods

S. Rzadizticn eXfccte are beirg fnvestigz2teld or blood ceca-
stisucrts &2 bloot Tormirg crgans as vell ag on the nervous sysie.,

e, Coovzrchlive recearch &rraunssmerxis are bzlipz made vita the
Uciversitise cf Tenressee, Vanderbilt U“.ne*sit,r. ¥esbinstorn Universicy,
Calveraitsy ot Pun::aylv_s.-.. , John Bopiirs University end Carnegle lnstitu-
ticn.

. Clcse coc*;a‘-ailon with the TFational Tnetitue of Eealth and
the Tatiom=zi Caxcer Inotitute hae been set up.

$. Imotrumertation of redisticr mon icriag developed by health
physice will bs continued.

i, Hezlth pnyreics research iu 10 be extsaded,
1. A treinles progran.,
8. Msuecmin Chomical Co, {Deyiom) - Dr. James Svirtely, Director.

-3 -
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v favrl oozl
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0. poloaluam.
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- oo ~ . ' E]
onzéien ageiasy pefla.
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Comrs ohinn &F azamciliie: liowmiv and ~ixposurs o predus-

- L™ a -5 - - E ] ~
s oo Lher.an of e Loxac zlTeals

B2 lsrle effasis and moihisde of neasurenual jor pro-
i from 322¢iol poutTon ssares oreparad at DaFlod.

o-minaneat of cexbiimors wirdberng 20w’ cuent and

st o€ of the provenSivn ol cortaaizatian and on

clera ‘wssrvs Universiiy - Dr. Ermer L. Friedell,

a

Studle3 oa taxiciny of thoritr. -

71, Fioiogicel elfecis

{z) Study o bicicglecl :ftscts ¢f
£ S
W,

1 rudahle o
tiorl '.w CosinoLIS, it “ra

ad u.-vdua, ue*au:
>

enaologic and

(2) Study of bilclcgicil elfects of insoluble
thorium compounds as ir a(ld) atave, bul
also inzlucdes radiabion cffectn.

(2) Iistribution studliss,

(z) Study of thorivx districution in tiscues
oy chen’cal essey.

(%) Study of distribution by tracer techrique.
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im tislue,
.
, 3 » £ - - " emym m D . S e -~ e
e ‘:T.sc‘ :‘- 9'«-—‘-.- -::~\.dl. '-_.6:;\:¥';': '—:- "...l-' -:? 0=
i ® -
b @l nwed e
[~ TP - -t - Ea ¥ PRpE R S e, Y hadll K W L S ; ’
D, Binle ¢l rpoilousiorn elfocts o7 lntomunlir CLintrituted rsiio-
® - —-—
cevlive eleuenis.
VLT ] o POSSURNPN - H et S om L e - . TS e 8o -~
1) Srntion” Iuvdlict of severo: »ollozelive elemsnte of
» - eyl sy, Peyna gy P S et e
wildely Torring rnozlilic woulzzilion,

) Stadr of etz auitiere lodgine in specific tiasues
‘ooms, Witmsy, “horaid, oic.).

B Sinly of elpus cuitiers lodgiag iv epecific tiszeues
2 imer, thrraic, ete.).

[¢) Couparizon snd mume2tion of clphz and bots emitters
taving epprocimstely eimilar deposition in tisave,

s, Spotlrclz of courncunds inio vhich redicactive elemsute may be

(1) Coimorison of radintion efTscis of vwarisus holte emitters
oilverzeieir introdvc:d intd the szm3 soupound.

{2) ceciporieon of redlation effecie of bele and alphs
cmittere (vids divergencs of suocific fonizciiorn) alisrn2tely end coucomitezt-
i¥ lstioduzed imtc the volf.

¢, Stuir of the éistributisz of the above notvec radiocctive com-

{1} Zs zacay of radioectivivy iz tisaves.

Y

{(2: Z7 rciéicauiomraphs of Hesves an? simfilor suitable meens,

~—
o
)
K3l
(A}
[

N

. Louis Femplewsmm, Dirsctor.
2, Plzat hszzié research.

-{1) Icvelomuent of methoé for the determireiiorn of minute
it the cxoratc snd boiy tiscuez of auxer2 -ond snimals,

1 ¥
4]
c!
n
Q
-
v
-’
<
2]
1
=

{2} Jzverminstion of the Zrection of injected plutonium ex-
creted per doy by burens ond suimals, (In collaborction witk the Universlity
ol Rochecter).

- 15 -



{1} Tue 'rn._~-¢.-l cinties cu the cecric effects oFf

relieslon,
i2) Treciomsut of acute »ziivtion dlneese,

33 MayhoGe of detsciing carly radciztion injury.

{4) Coatinped stucise of the msvebolipa of plutonime, T.235
Tiv

ve motcwiale.

{5} Teicciion of mecuwmletsd plutomimm in the lunge.
{6) PBiochemiczl ctudisc o*’ ndc‘eoprotein snd the effect
of wadistiop ©f the fumdcuental vhysislegy the cell. (Ir ccllsdorstion

wits Waskin~tom Talvercirr, St. louls, l-..,.).

{7) Dateiled ctudy of ebeorpticn of plutonium frox con-
taviipeted gurfaces &nd vornde,

{8} Any spzcizl problems erising from new operating bszards
o thie project. ' :

(13

i. Univerzity of Californie at Los Angeles - Dr. Stafford L. Warrem,
Técotor. '

&. Toe mrchenisu of dleod veesel injury by radlation.
b. 3Sone marrov irjury by radistior, its repalr end treatment.

c. MNscioomizm of "motal® deposiiion in bome and mechenism of re-
o7l frosz bone, . ’

d, Protein éegradatior folioving realstion end chemicel injury.

12. Contracis sprroved by the Interim Maéioal Coxmittee and auaiting
U. S. Atomic Pusrgy Coxx=ission spproval: :

- 16
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fee WTRTINELLT ST UInselnli e Um0 D Susnvilz, Dirscion.
L) Suwvdr of the effenie of varicus LFnes of racdizticn
(elzhe, ortte, gimmz znd ::.:ro:s} on LLE LiTtISiing tlood aretelias b
2LealrToNGIdsls ant provain frmetisnicoiicn ec’.nizuz.  To Zatermine vihether
mzzns of cerly ceteclon ol radislicn doniss can b: accompliched in this way.
2. Urdversiiy of Temawsszs - Do, Zanry wills, Nirecter.
(f) 3iudy of Lhr meshanisn of Lovdic cffzets of uraniuc
and other hoevy mavel corprinds on Lhe hkicner., Thic it & soatinuatior of
Tr. LAlIet work with Lhe Fochester flznnclioa P-.y».. duriag the wer ans
coatridules Lo that ﬁeneral stagy. '

Ay
Cwdl

D. Tstimates uc
and 191')7—3. //58 .

Hezltih-Salely reasarch budraic
1946-13L7 :

for ITiscel year

l.

Figézal Teap Probable

Ceasoastor . . 29460947 19.7-10.8 Lcsal Budgst
Losg iianoz & 100,000. & 230,060, & 50C,000.
U.ﬁi’l Cf .Lu:-b Sw:.r 13239,003. 1,333,030. 1,800,000.

Uz8C et Scrleleyr
Pregraz II 3e 2C2.020.

T 3o 115,C00. 400,000.

2 3c
Ciinton lzd
Lonsanto {Dzrten)
Hanfexrc
Vestern hzcerve
U o Vasiington
Columbia Yniversity
Arzcane
Srcolizhaven
P i
BYiothaven
U of Virginia
U of Tenncssose
LefC ot Los Aagcles
;9;» 7B 552590

180, 000.
40,000.
209,000.
100,000.
28,000,
100,000.
1,200,000,

OF 2o

25,000.
16,000,
100,000,

35,000.
500, 000.
225,C50.
500,000.
155,050,
109,C00.
100,000.

1,4C0,000.
4,00,000.
480,630.
50,0C0.

16, 000.
200,CC0.

1l

500, 000.
200, 000.
500,G00.
200,000,
150,000.
100,000,

,5oo,coo.

500,000
. m
5OO, .
50,0C0.
16,000.
200,000.

)DQ,DLD,

409,500,

Y Y S ——

Fealih-Phraics
T /—-5,//'{.4 —a

}/ e_.l D-ph.f—‘l ¢S

M
Cmd TS G

ﬁféiy'qgg' <z%2;922999'
1,750,000,

ji;4222

0
",(??/,OOO

o _EDID

Service Ressarch
SS588 esear £?) 3.000,000. 2.000,000. 3,000.000.
....,t.-\_....\,et. M

Srand Towod

. C‘JWM .L.su - _l
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o veses . e
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Rt

S Dverinsl Ton. siefofeir werelvir welilnns, si-n-f0. 0 Estiimuec
onnual buiget for msreTri.,  ¥dIT Eot lplibde monidcrial of . inlcgl ser-
¢..38 Uhich 2vE (Lvessl L. osperliing balgita. fach Cag.uel LeEboretsry
buegEt IBEIS2CETS uT rowt Wt Sme loce. osocrck eni taose 37 4the puvui-
Sipacing a=isergitist.

RCJIOnE L ' Siclogivei- Gecioa- | Ileld Strvey anc
LeYorstory _ Teoiais =d8cal Pu-size Servise Reasarch
rgcmmy SRR $4,000,000, o 250,000, i 1C0,020.
Brcokzaven 580,020, k,020.00C. 250,00C. 1.425,000.
Cliaton Izb 252,850, 1,000,320, - 250,032, 200,200,
Benford 140,030, 1,020.000. LCC,0C0. 56,000.

ice Alsmose 2020.020. T50.CC0. 252.000. 25,000,
Westorn 202,C23. 1,00C.0C0. 200.030J. 1C5,000.

——— _-5==.=:a:= v_zz...":_:.::._.._.-- = _.-"-ﬁ‘g' _’.‘?\::z‘xw_:" -
To-al &L, 755,000, $11,750,07C. $1,500,00). Se, 00C, 00,

T 56,800,600,

et et
N ——— s

Urand Tozael

) Thie oot suculé de equiveiert to epproTimstely 20-25% cf the
to%sl reseerch effort ¢f ithe U. S, Atomic Ensrgy Corr:lssion.

3, Puonple $F estimated leldlcal Reaeerch Budget for a Reglonal

Izberatory. 15:S.50,
Medical- Eealith- Pielé Survey

Prookhaven Traltinge Bioliogic=l Povelce and Services
izcai & 100,000, $1,006,000. $ 506,000. $ 50,000.
Kocaester 175,50C. $00,000. 25,000, 700,000,
Columbie 25,00¢C, 200,000, 25,000, : 50,000.
Cornell 25,000, 2C0,000, : _
Esvrerd £0,000. 200,000, 25,000,
Ysie 25,00C. 200,000.
M.I.T. £0,000, 200,000. 50,000. 50,000.
Frirceton z3,00C. 50,000, '
Browvn 50,000, -
Othars - 25.0C00, 1,000,000, 25,000, 500,000.
Tceai S 500.000. I, 00C, 000, § 200,000, $1.525, 0004

#¥zr be directed into new or above artilisted group es need arises for icvesti-
gation of certzin rroblieme,

*+Tnis total is large bacuuse this sise csrries the rajor iwiustrial end pro-
duction activities.

III. Health-FPhysic..

A. Heslth-Pevsics is the mame applled to & nevly developed end highly
apmuialized brance of Radiology. The principal function of Haalth-Physics bas
been to make e study of radiation prodlems and to devise meane of preventing
radistion 3zmsge., The recoris obtalned by thls group are of medico-legal im-

»vapoc, Tha mernpover shortage in this field ie acute, '
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FTELLBVA0L UITEST Yool Ll Br ocneh DETITT.
”~ Yom momgy oo Lt ~
- _— Ve P e v e eamts
. [ $lee i T e me T pam o~ ~e AT Ty »ied a-i « .
&. lai uedliloling 2nd nsinolivauts of tho var S€U anid maerocus

> Bulldlvy, wruers. A Goily womsorvers.t smd wesssd Ciug of vorkiog

fc Tue S of :ho serTlce asu~ion~ ol h-slth-phyaics
v pLowi sz oo ap seling coft, Oaly tho coats of the re-
gererl ul Gf9e ismmnt 2gsticnn orr Indicesed in Sectior II Dl aad 2.

e The meallcnt o Vue Tosezrel ond cevelorzect mections of the heslth-
Prradss ClTiLitin’ it o bem quite vwaricd ané perbaps cem be indiseted Tons ty
o Letlowing Tlnt oR2lh Llcoentr ¢ fev trvical exzmples:

1. Znstrimoae cawe-0u¢. .
2. Pericamecl Acni voring ingGiruwents such a2 pocket moters and
2iim veloiz bz Teen 43' nlgzed but otill need immrovament.

€22 vere emcouciered iz the Gevelopmsnt and pro-
Ivrls zorichble end I'i~ed moier:s to measure the elohs,
Leta, gemon, thszus! eutecn and fast msutron erposures rece.ved by perao:nel

LanEr vovying cituziizar,
) 2. Surver iatevs of 2ll iypes, espscizlly elecirostetic amd
elzc t*“:*c iuztrt:c:t: vere &grveloped ard procéuced. Tuese need considerable

urrevemest; particulzviv for alnbb ard rneutron iressurenents.

2. Spzelsl veceurcerzut of onergles to which neraonnel ie exposed.
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B, £anilel shrolics mE2IMXEI2NGE.
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12) [C:vzlop renche contrsl cpereiicas for werlidng with

sndr of verious types of shieldine, radiation
2=
polenivm, weanivn, oic., they cre fizmd in tae body.

‘L) Dewniop metncds of estimating excessive radiation
expesumes frox the zmounit of radlioeciive sodium end potzssivt in the blood.

(3) Yeassurs the efficiensy of masks, respirators, gloves,
end clotiwing in nreventing dody radiatlcn exposure, .

(4) Dew2lop and operate methods of decontazination.

7 sudr new methods of radiozctive waste disposal.

~s

7~

Beln ip the design of new bulldings to minimize

~s

-

radiation exposura.

RPN

c. 2>brsics rssearch,

(

[ aad

) Car— ocut Pcky-shine® experiments,

Study effects of high energy rediztion oa tissue.

o~
n
~./

Fam )
(%)
| -

Study racdisticr scotiering in shields and in tissue.

~~
F o
~s

Determine value of n/r, etc.

«2 =

>
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2. To acausint ::;ius; ITC T ST SR BOR-DTS TSt PEVIomnel with new
or specia. .echn*gueu rercdiog e woegzat ond futuss pregran :t: Atomic

Euergy Couriission, T3rase time cne woniu,

e L] . . .

cioncl wivesanel in

the mediz2l, vlo.ogzicas,; iniustria; iv—gou and Lcalzb-nhrsics ezpects oF
3 C [N - bedy &

staxmlc energy.

Tue obJective would be tc atcepl wel: gualifled dcoeiors of pkilosophr,
thyeiciens end techniciaxnz for & trzlnirgz woricd of mot l23s than one zzor in
tae special brenches of blio-physics, biologr. isotope technijues, ioxicology,
heelth-phrvaics, releted iudveirial kigiens ond the vericue tachmical procedures
pertaining to the ernumera.ec subjecte.

In order tc provide sm additiomsl backlog of tralped psrsoancel for
the future and to promote cordisl publlc re.ations, facllities snd fellow-
ships shonlé be esteblisned to encoursge suiicble post gracdu=te cendidates
to elect mejor subJjecis for thelr aegress in those -fields pertaining to
etomic energy. Thile aspect of the prograwm envielonez & treiring pericd of
one to four years, dependlng upoa the prior quel*"cations of the candidste.

B. It 1s recommsndaed thet & cormittee be sppointed by the Atomic Energy
Commisaloz for the tevelorment of an intemated irainlng progrem for the educa-
tion of szieuntific workere in the correlation of aiomic emergy with tbe
national 2ciences, blology end medicins.

V. Recomszndations om Orgﬁnization.
A, Adninistrative creatvion of & nevw divielon of Health-Sefety.

L. The responsibility for the health and safety of persoanei em-
ployed by the Atomic Energy Commission In the conduct of their program ex-
tende throushout the entire progrem. Many of the hazards are not veil umder-
stood, Frecuently nev research findings or nsv production procedures bring
to light entirely nev protlems with vtnlnovn hazards and unpredictsble safe-
guards.

2. Cereful health and ssfety plarning is neceessary in anticipation
of predicied bhazards. Such plenning must be in step with the plans of the
four . statutory divisions of the Atomic Energy Commission. Biologicsl experi-
rentel workx is slow, difficult and time consuming., Anticipstory planning and
coriduct of large scale biologicel work 1s mandatory so that results may be
svalisble as soor as possible before sny exposure of personesl occurs. Thue
s largo effort, egquivelent to perhaps 20-257 of the total research appropri-
ation ahould be put into e health-safety pwogram

B. Health-Safety Advisory Boaré,

1. It is recommended that & Health-Bafety Advisory Committee be
formed by administrative ection consleting of nine members, three to be

- 22 -




sprointed Jor wo seors, CUTeT U T 0DLiiltel Do Jluy oeari cnl thles o
be eproinmses for €lx sowrm, Thiz Corissivtss Doty —coallz du: sultonsry
GzaeTel favisory fer=mitozl Lo thr L iz Zaz

pointed by the AT o.‘iv Tror oy Comziiize o 32

nedizal, biclogicel, fmiuztilizl Zyzliz2. hzc

prooleus, Tt is 1'12".‘.!:3"' Redaminiad thot i

mittee rocumesmd ths cepclniuszi o cowropri

2. The -cl....:ziu, tiat of fowrtsoa nomze i reermsnizsd Yo sene
eitereviou i malinn the rprolptusutt oa T12 ZEealibeSofolr L4Tic T Boord
to the Atczic Iaergy Comlecion:

.

a. ¥asdiecal:

Dr. Joscia Auz, ¥.I:. - Earvard {Coasuliani o
Mzvhatian)

Ir. Hymer %, Foizfeel)l, M.D. - Vegiern Remscrvs
Univarsits ‘Mamhzitan)

Dr. Eobert S, Stono, N.D, - Universitr of
"‘*I.i‘.’ornia gt el slev Manhothen)

D, Staifori L. Werren, }.D. - Univercity cf
Califorais &t los Angcles (imphatten)

b. Bilologicel:

Dr. Ausiin M, Bruss - Srgonne Dizt'il. leboretvory

Dr. Jesezh G, Hamilion, i4.D., - University cf
Cellilernla a2t Derisley

Ir. M, E, Jzoobs, 2h.D. -~ University of Pean.
{non-Manhat=an)

Dr, Eene Muller, Po.D, - s Indianz University
{non-Mannat:an)

c. Industriai:

Dr. Simson T, Carntril, M.D, =~ford ’Mnhs vtan)

Dr. Andrev E, Dowiy, M.D, - n:.ver::::tv of Rochceter
{Manhstten;

Dr. James Stermer, M.D. - Ezstren Eodak Co,
{Manhatten)

' 4. He2lth Physics:

Dr. G. Failla, Pu.D. - Colimbiz University
Dr, X. Z, Morgen, 7u.D, - Clinton ludborstory
Dr. E. M, Parker, Fh.D, - Hanfore

Fote: In +»is Commiitse, there i& vo representative from Los Alamos (Dr. louls
Hervelmarn}; Brookhaver (rneppointei); U.S.P.E.S., {Dr. E. Williems); Army
{Colomel camss P, Coomey) Nzvy (Captain George Lyon) uor the small univeroity
contractore (no recommerdistion).

C. It 1is recomeandeé that a Division of Bealth Sefety be crested by ad-
ministrative aciion and tkat its reepomsidbilities &ad authority be on & par
with the four etetutory Diviaicma of Production, Resesrch, Engineerizg end
Militery Lpplicetionsa,

-~



The AnTeris BTio.ed hon pautIe o foLITernt LLr
heeleh soleby Drogres La o mfrlie oL pelocnnil Loso
neture of i¥s Zunsbtlen o re2psacinililoccs hoe ooud
S th the reaciliveblss of tne fiolie Taens “oucisezl

De It ig »eceomonded ozl fae Diroalor af Lhe
Sefetr be zppelni=sd 2z 002 as pesriule wd whal b
Dostor o kedicine =nd tnziy 4 aozclsie, e dbe Jo2mi
periion of the Laphzlhiai: Sictidet mrdic:ll prugroT L
the frture ¢f the cumriri progiram,

The follcuing iist of sulteble cordidates
and propzzed in the order nased by tais Corgittes ©
toe Dirccicr of hecitn-fzfevyr. These zorn hzve had

exparience with the Kaprnzttan Project and cre Dechors of Medlicine e

for Dr. Zirzle who wxs included 1
and becerce of his records, werrants coxzsider

-~
Sba

P S
-—ew ' e
o sl
cF LT
[ ol
cenke

on

Diviaicn of Zozlipe
helda Uhe cegree of
2ior wilh sow: luerge
S oTCE Lo 3tanilize
tmve teen selecited
o ecasideration os
exiengive exscutive

-
cnw w

pt

 the secret bailoiing cf the Camnitiee,
on ior Lhis nost.

K-

iame Title

[0

Backzround

-t

K

rof
U of

Dowcy, Arncdrew H. ol Rzdiolcgy,

R

Cantril, Sireseon T. 10 Consultant in

Rzdiologzr, Hanford
Projeci. Radiolegy,

private prastice,

Professor of
Radiolegy, U of
Californiz -

Stone, Robert S.

”

irth, John

Ui

)

Principal In-
vestigator,

Naticnal Institute
of Heelth Baltimore,
#d. '

Ass't Professor of
Medicine & Radiology,
Univ of California.

Hamilton, Joseph G.

Resz2arch in medicines,
raCiology and chemo=
therapy; cancer and
radioisctonzs. Clin~
icia training and
tLeaching in Radiology.
Jirector Rochester
fanhattan Project.

Cliniczl and research ex-
parierce in radioclogy and
cancer. Forxmer mecdical
director, Haoford Engineer
Werks.

Clinical and teaching ex-
perience in radiology re-
seaxrch with isotopes and
cancer. Director of Health-
Safety program, Metallurgi- -
cal Project, Manhattan Dist.

Cancer research, clinical
service, Clinton Labor-
atcries.

Clinical asnd teaching ex~
periencc, bialogical anmd
medical applicat ions of
nuclear physies; radio-
chenist, S

1@
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$fefdmacs s emoane -
FILAS T L ACRILLCS
- - - -
CLTEC LT, &V
£LEmOE FoUiTo

Director, Ine
cistrinl we2iisine

n A O - Ce M
Fzetaas Zsazs Co.

Direcior of 3io-
vhysicc Institute
Vriv, of Culcego

Probadle Madlcsl
Direcior, Zrooik-
heven

Chief. Medicel
Division, Men.
hatian Dist.

Zrrszrlisuce Ln yzgslr-se in
viTvunad el chenigtrr
tvi Luryge zounle roliclozio
ol refeiy gv Alsmogordo
2l Dlikini,

Tzz2arsh in ceucer end
theol ané izstodes,
CLiaical zni tezching
traizing In laternal Msé.

rperinental and clinical
provizms in ipdustrisl hnye-
sisne sné toxicolozy. Im-
gtructor in msdicine, Medi-
cal Diractor for electro-
zazuetic procecss at Cak

Ridge.

Eessarch in exzperiwental
biolcgy, radiology and
taachiaz.

Ciinical exparience in
2dloicgy and surgery.
Zoard of Radiology mamber,
Previouslr & member of ,
Y¥adical Section, Menhatten,

Cilinical treining end
Industrial Madicine,

Othexr Tootors of Medicine of high calidbar with exssutive experience vho
€fuhay varin ov 2ars Stili essoclated with the Project, ere li:zted in alphs-
bexis:t ouvier by tue Twu2lrrenPr considerztion.
Inceledms 22 e overll wrogrem:

.. cohr Ferry - Wailting, Indiens

They all heve considerable

I-. Oymar Friséeil - Weoterr Ressrve Univ., Cleveland

. Alolpa Feumwsy
L-. J. J. Tickeon

I

. I Jazchoon

25

P

», .9 FEoulend (M2J, AUS) Univercity of Recchester

= University of Chicego

- Schenley Distributers, K. Y. C.

- Argonne Retional laboratory

D, Jax=2: Polan - Geo. Wastingtom Ualv.. St. Louis, Mo.
« €. J, Wgison - MNiunespolis, Mirnesota. -



The nolleoving e wiTusd Jov ol aziisroiion Louries of thclr movwieds?
-

- Sy e v DAY N o C - Re ey 2 meme - L o~
e sl wlooedllion; oltERreh £rC Srness, Y azte o oovicdee oI the

.
rogP L S

Dy, . -:ealesl, Tew Pouh i

or. Sz ToTe iy,

. FOooD Touonlly vivorsity.

T, Sow L. Sovrrnes, oandvoreit; of Goliformit.

hers Toen omEsTRTallT OvaITE.

T. “pe Interin Jfolicsl foxmitlze wat utpadie I finieh it2 considecc-
*.on of eizey '-c:r_' "c':' witiina the wwe u::': ol conferewnces. I Tiew of
the imposrianco uy Ceciciosne TUorpptil £0 that & working Torce moy
svowt im Lo om=v -3, the Chcirman hec :eker the opliom of intarrreiing
tas Toovic LT »--_,»--«;5 irtiat of ths Coimiiles ané o2fere the following
sosoricotlitn sad amish for coroidorziion ty the Coomissiom, Mr. Wileot &nd
g2 wew Lirsctor of Sozitn-Sefety o e sicp-gap for the oeriod until July 1,
e o watuws soagiésration, in the uesnlime, Dy the Director of Bealthe
e he iedice. Advisory Coumittss csa male the proper reallgnmente
15 4 arsiftamee ol supsrienceld wivice from erpropriete cubcommitiess
foran s %he momheochic of cueh bodliss g2 the Fationel Acztemy of Sclonce,
ps Elm 22 on Qomria of ths Detloozl Recesreh Counmcil, tie United States
nbi th SerTice, tre various foupdotions znd other apuroprictie agencles.

Tae Tillsvrims Lizt ¢f names lz cubmiticé for conaiéeration, It vas the
jrianticr o7 ths Taterin Comaitioe to iuclude as many inetitutions anc as
weny PLaide of reliatul endtozvor asd possible. There igs no intenticn cf reting
tue noroons nowed amé no Sllempl wee nedGe o gegrogete as to specialty or in-
giocution. Xt chouid olzo be umderciood that tkis list of 100 is by no means
¢ ezzyletc coversge of k3 field but ie & workirs nucleus.

Tome e Lecation Specielty

To, C. &, zbeelis . Te=or el Hoep. {Cornell) Cancer Resesrch
™?:. Xcber: 8, Hevell Stanford University Rediology

In., Trovi %, Jauvztd Pras. Nat'l. Acsd. Sc. Prysics

Dr. ¥a. J. Rocnlies TIC Botaniceal Cardens Botany

I, Tuger~s P, Peniosgress Univ. cf Pa. Radiolegy

. Ferwliv Lorg . John Dopkins Unlv. Chexotharapy
T . Paymonc . Zirkie Jniv, of Chicego Radioblology
T+, Zeul Teal Nat?'l. Inst. Health,USFES Indus. Eygleme
. G3C, T. JErey _ Univ. of Rochester Bacteriology
Ir. Fzpl Jeberscld - Oax Ridge Biophysics

T, Yoclée Cebm Clinton Lad, _ Rediochemietry
Dr. E. L. Tricdell - Western Reserve Rediology

Dr, Louif Ezupeirann Los Alamos ~ Redioblology
Ir. ¥, T, R22le Tniv, of Rochester Biophysics

Dr. J., G, Eexilion Univ, of Celifornia Radiobiology

Andrev H. Dowdy Univ. of Rochester Radiology
Dr. G. Feille : Colurbia University . Biophysics
1 Tazn A Veaderdilt Universlty Physiology

Dr. J. C. Aat : Earvard Indus, Medicine
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Cernell University
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Washington University
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| pem e e e o wwoer sagh of these (oordination Cosmittiees snonld oe zro-
(LU OF MDeEsSTT posed by the Coordinetion Commltlee &8 toNditions wurrant,

and be repressntative of aalor topics wwer reserreh for
proper norisontal eveluation.
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. Ferige iyt enprotsl of prev progter.  (Modictl o esTmovy 1OL5446
¥* We Toricwe? el eapnroved I poiaibict
T1. Ciove of Besmuroa Irogesm (DUSLEF, L (lpwendi- A,
“Talworeity =8 ¢ hise3d) Arporoe Reciomal Tsderesories :
liziversity of ?o**e*tcr -
Toiverciiyr of 2s)ifer:in
Earilvon
l'h Jﬂ
Coiumbis Uriversity
Uziversiuy of Vashing' C3, Seetyle
Monsants C exicel Corn. (Clintoz :uocratoriec, US‘ES
Momsento Chemiczel Corperztiion {Dojtom} -
Los Aleros ¥aetern Rezsrve Univerzisy
Covéracts Avus ¢tigb Approval:
Ualvapsisy of Virgiale
Ualverelity of Teznessee
1iI Res mneadations for Future Resesrch Policy
A. Scope of funismontal work (that approved in Sep.cnber rest -
ing) (Appexdix A)
B, IJuxanm Testing with special materiasls
IV. Orgevizaticn of Vedloel Respoasidilities
A, Advirory Cormittees
1. Advieory Committes on liclicel Research ard apvlies.
tion ({Tolersoces, Standarids and Hazard Interpreta-
tions im sddition to reesarch progrems).
2. Advieory Comxmittee on Industriel Medicime &nd Toxi-
.coilogy.
3. Advisory Committee on Health Phy:ica.
B. Recorme=dstion for the cortinuation of operation of the

Medicai Division &t the presemt level with the avail.

able reduced force nov in that office as woll ae aalary

sckedule,






Types cf etuiy fmoluga I Gopcrcl Studice ir Drdletice fmoiulin Y1) phrelezi

mescurecsat ¢f bcfiatic:, (28 bloiogicrl crcces of reitzilon ;5) mathete cf
1o

detescion of mimimz: radlctliss dsucqges ond (L) moikelc -c* toe preventior cof

ryeda fve o 6*~C¢Cl Jrotewicie ‘o* ven.rallozetive,
m-—-"- ’
rsooricig) |

] izd i ucb--a oI tuemlzity ‘2) poaveusotive
Proipe%lion EazexCe cod IV Toacrle of MNilltare Uees,

raniat~o: 1a’""<ee. Tz

H(.) '
}

ralioaczcive €23 fizc8
mossures, 4l Swacia

Argonne Netiznal lebvorcisries {University of Chuiszeos)

Geumercl phreiclogical plicture of acute egzd ctroulc rué.suion.
Rzdiation efPect on bleod clotting, lraphosric distridution smi
spread of infection,

Toxzic elfects ci extorzal redisticn ond cbzorbeﬁ radlozetivity.
Responee of tlocd cells to verious typee cf rediation.

Chrenlic ¢ffectis of radintion end ralloaciive materislis in snimsls,
Mode of esticn ¢2 raéistion in carcinogonesis,

Chenizs: and rarsiological basie of radistion effecte.

Mstebolisrm o2 redliozciivo elenante.

Insirumest stsnierdization, deceign, etc,

N
.

O 0O~ O\ &
L]

Urlversity of RBechester

Redlisticn anéd Rsclology Section

1, Iostrumeat desizn, moasurement stendsrdizstion, industirisl monitoring.

2, Biological effact cf tracer excunta of polociutm, radivm end uranium
{0 bhum=n end guimsl subjects, Application of tracer experiments to
serve oither psrie of the project,

3. Fhrsilological effects of exposure to acute end chronic redistions in.

cluding redio ipotopes; search for therspeutic methods of value,

4, Development of poceibls chemical tochnigue or methods of detection
of redietior dsnsss snd the mochsnism by vhick such effects are pro-
duced, : _ ,

5. DBy moane of spectroscopic methods 10 study distribution of urscium
end other hezvy mstals of importance in £ainel tissue; seerch for
possidle cluos £8 to the msthod of dony d=position of radioactivo
materisis.

6. Study of the tims intensity factor in redistion end developmsut of

watholds ¢l producing 1nstantsnaoua exposure to radiation (A dozd
effoct). .

7. Siudy of the motadolism of plutonium, polonium, radiun, etec,, in

huran subjecte,

Phsrmacology

i. Study of the izhslation toxicity of various uranium, beryllium end
¥ thorium compounds. Studies in tke mechanism of production of in-
balation toxicity, A .
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Iy chemlcel wostwisltz, stiller of the =clmnlgn of Lrsuluz fizcs
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tion io Teorer. uronlim comiicr fumititm, mriiiac O ersretlin of
urarium,
. . Y5 . — Y . - by
Tomleity of wronfum, Barrilit: end *honivy cnsjiiade oY lngesticn.,
- ol » . b - 13
Pb.Jvlog-cc. e?fezte of vrenltm, Dary v cul thoriitx -o4aou‘:<
erni nachonicm :y wolish roduved,
‘-o—‘ -1”.‘l i m S secme Se e - 1' Ty i *n. e yum P manyn ¥ oy
LCLCb .a-.h!--u- .- Lmuu-tm, oLy - 1 DL U -lhas ‘JC'.EUBA.-_.,.

Exparlacotil Surgosy

1.

Owh Uil
.

Cilirical, bometelegical end patkilogicel offeecic of acute iaths}
relietlion.
Mothods of dome morrov Srznsrleciction.

Stuilaes in dome memiow rozervo anld rodiation elleck.

Tionte cnliure striies Toleted to bonme merrcv rroductiom.
fcst of JTolls scid snd rotin on marrov regeeeratlion.

St ueisa in metebolism of iodine dy thy-oid (:5%).

Experizmental Eemetolcsy.

1. Comperative etudy cf blood histznine end homntologicel efferts 1z
ceiib.-

2. Siucloe om life cy*le of dlocd platelets.

%, Studles on life c7cls of WSBC leuvkocytes.

L, Studlez on nerrow reserves after rediatiem.

‘nn? ~y T Iy b pds 1
2: oégg gga:°:n1 aaa% %? e°t ﬁgéa oIo@icEieghsgegi’rosulting from
Geuctics :

1. Ccatiansiton of studies of effect of chreunic radiation on mice,

2. Continuation cf studiles on effect of acute and chronic radlation
) !X-rey) on Drosophilia,

3. Hia.ogsnetica.

University cf Colliforzia

1, Stuéles cf the motezbolism of pluteniu=, uranium end fission products
. in r3te =ad x=n.

2. Piscion product tradser siudles.

5. Mo4edollism of rai;un, sctinium, zmericium and ciur in animals and

: x;n.
k., Szuifes (pilot) on poasidly hazerdone ariificially indnced redio-
:c:ive clemonts, i.e, chromimm, misiicl, etc.
>. erwilivT tracer studies.
£. Tr-oument of plutonium polaoning.

-y -



Coiudle

PanaTicr of flgcica proivcis It scllrs,

Flclogical elfectis ¢F Tissicn recollis,

Sonrchn for other U cozpsumas whish will loceilze fm orgnzs othoer
vhen Liver end eplezm (159,

Diclozicel effcet of Qlaintegration prcducztis of beron axnf lithiux
of the peutres {zreilation (13%).

Strdy of eismsxut &3 im the thrreid {18%).

Trzining of Croeerosée poreonmel.,

Studles = wudls podr rzdiisticn ¢f hurcn aablcota,

2

Srvadles oo wetabollsn of rediszctive 20dine iun snirelo crd man,

Tnivereltry

& VN

\n

Stodiee on the meesaurexeat of {aet neuirous for biologicsl dceege,
Dereloment of 2 mothod of meceuring noutron dose by chenical means,
Fecaurenont of reiliocctive ieotoves for tiolegicol end medicsl ap-
plicsion. _ ’

Correiction of tissue Goses =1nd blolcgicel effects produced by ex-
tsrnsl irradistior and by rsdioactive isotopes intercally udmin-
fetsred, : :
Explorcticry bilologicai experimentis to sxtend use of radic.-active
iezctopes as tracers on therspeutic ageuts {15%).

tvdies of the fundermental bdioslegical a=tion of ionizing radimticn.
Mecgurement of the rediaticn of rediosctive isotopea to provids

ta for. the protectlion of psreonnsol end fllxs iu transit,

University of Weshir~ton (Seattle)

\)

BT, RN I AT A Y
L ] Y

<

#¥onrento

Acute snd chronie effects of extermal radistion on fishes.
Preeling studiee cn salmon folloving radiatien. .
Studles on the effects of Eanford effluent on selmon and trout.
Effact of internslly deposited radicactive matericls on fishes.
Floid studies on the effect of possible BEanford pollution on
fizh life of the Columbis River, .

Pierkton crperimants - efect of radistion or higher forzms {nev).
Fceling expzriment on deposited radicaciive materials (mev).

Cherical Zcrp. {Clinton Laborztories) USPES

Continustion of atudles on the dlological effsct of alovw fast and
thermal nouirons cn rats and mioe,

Contirnction on estudiss on the compesrative bilologicel effect of
peeotrating radiation, o )

Tkhe s2fecct of internally deposited plutonium on boume healing.
Criolocgicsl progrezm on the diological effect of rasdistion on
sinmple ceile end tiseue.

Iaatrucontetion and tecimiques of radiation monitoring.

-9 -
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3., izcucmicm of petiin of polerium tozicltr.

I, Dsvelopornt cf ancslzl hzalila prralcs decimigue for rpecific
3z ip polonivm purification.

loa Alsmce

‘1., Funsenmentsl ctudlez on the =ffect T scute »edleltlon exposure,

2. Trestment of scute rcdlation disezse,

3. Meihode of dsteciing ecrlzr redietior chenjgss.

L. ¥stsbolisz of plutonium, 1255 arnd otker radicactive msterisls,

5. Detection cf accumunlried plutonium in ths lungs.

6. EBlochenical ciudies of nuclecoproteins ond the effect of ralis-
tion on ths lundereutal piysiologzy of the cell,

7. teilad stvrdy of edsorption of plutonitm Lrem conteminated

vcunds.
8. Any special probdlens arieing from msdical hezards peculiar to
this preject.

¥Yestern Reserve Unlveralty

1, Investigation of the toxic effectes of thoriim and itas imotopea.
2. Cooparative studies on the biological effect of external radls-
: tion and thet from intermally deposited radicective materials,
3. Use of radiocactive ilpotopes in fundsmental blological researszh,

Theee goneral %titlcs cre given inasmuch as a program bhas not deen
pctively formulcted,

Contracte Avalting Approvel:

Univeraity of Virginlas - Dr, Alfred Chanutin

Study of the effecta of verious types of radistion (alpha, bdets,
gorm- € veutrons ) on the circulating blood proteins by electrophor-
osis end protein frectionization tecknigue. To determins whether msans
of emly detection of radistion damage cen be sccomplished in thie vay.

Univeraity of Tennéesee e Dr. Eenry Vills

Study of the machanism of toxic effects of ursnium and other heavy
+8l compounds om the kidmey.. This 1s a contipuation of Dr. Willse'
wvork vith the Rochester Maphattam Project lduring the var and contridbutes
to that goneral studv, g :
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APEEZDIX A (Comeie .}

Upiversisiy o Callilorwle, los Axnmeles - Dv, Slallaxi L. Werrex

1
2

&l

Toe meckeanism of blood veseel fxjury by radistion.
Zome morvov injury br radiatiom, its rcpoir ezd

treciment,
Hechatlen of "xstzl” éoepoesition in bome end uschaniem

cf remcvsl frex boza,
Protein édegradction feolloving radistion end chemical

injury.

)



IPPITI A (Conttd.)
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anerol Sounics of Fzdialtlen

H

The zeai2tlons eacsountered in nucsiear i‘:. 1c- 25 reil ac those
encountesed f‘o::z paturzlly radiocactive sunstancss Jlvids w.-:sc" Tes

intos ths fellewing tyrpes: iloha ra~s, bila w2ys, L.a"ﬂ'.:l. ri.rs and neutTors.
Ialcrmation eveilabiz from the literuture cn provious sludles indicatses

& rather exveusive xnocledre of Lthe bDioicgicsl zifects of l-reys and
.gamsi. rzzs und very little infosmation on zl:zhe and beilr rays and
neutlons.

“f w lD
(3]

l

i
r
<

"m

The prog-ams vere and are organized vsing the foiloving basic
outline:

A. The Physiczl leasurement of Radiztion of various types - Eere
it is necessary to dn\'el"p methods of accurately mcasuring and standard-
izing thc doszge of r~dialion to be used in the biclogical experimentation

and measurcaent of the extent of any hazardous radiaticn which might be
found in a plant area.

B. The Biolopic Effects of HRadiation. Eecause of the known
delcterizus effect of radiation on the animzl organism, it becomes neces-
sary to detecrmine the effect of controlled doszges of the various types of
radiation on various animal species, so that such observations can be used
in the control of possible human exposure.

The types of biological effect possible to study are:

(1) The Survival Time or percentage that the effect of a
given dcce will recuce the nomal lita sp.n of :‘.iff.erent. animal species.

(2) The Genetic Effects of radiation as msnifcsted in the
develo‘x.en.. of abnormal incividual types fram changes in the hereditary
mechanisa.

(3) Histopathological Chanpes as demonstrated by abnormal
changes in the make-up of the various body tissues.

(4) thsiologgcal Changes produced by the a.lteration of the
smal *".mctiom.ng of animal tissues following radiation.

, (5) Biocheamical and Enzymatie disturbances which are the
doternt ial scurce of thiae physiological abnormalities,

. -8 -
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(1) Picchemical end Pasymstic Charzas valch wmiy be detected
ang waich, if meaeurablo, czn Ve sorvacted Pelsre irveverciltle dumzgs hse -
taken placs. Ixzmpisc of sucu chonge wonld bes effects o ths mstsbeliem .
of co“:oporyhvrine, cxcretion of sbnormal suvetsnces in ile ur4n~ end the
like,

(2) It hee deen knovm thkat radiation éeprocmes the function
of tho homotcpoetic system end Cotzilod stuly s indicsted to detect ear.y
cherges under comircllsd doee redietion vwith sll tiocd elenenis urder con-
tiouous odservetica.

(3) Tho Producticn of Anstomiczl Coemcse such ae epilatiom,
skln orythexs, zrd slioratione in the intogrity of the s&in and the like
must llksviss be studied umder conirolled &oasge.

T. Stucdlec-cre lllevime im2iccted on mathcds {or the prevention

of ra2istion ivjurieg, These include:

(1) Ycthods of physicai detection of external rediation by
the develcrmant of eemsitive direct rosaing instrumertts capable of the
dstoection of amcunts of rodiation vell delov thoss necessasry for demone.
_stiredble {njury to the snimsl subdbjecta.

(2) Methode for the determinstion of harmful amounte of
radicective custs and gases in air, in water and the like. HMany radio-
active materisle like radium are deposited in the boldy end in such loca-
ticns produce injury to tissue, Mothods basod on the determination of
dazgerous emounte of these substances by examinstion of the excreta apd
C¢irect mossuremscts of the dody itself sre necessary.

E. Protective Mcesures, Studiee oo the efficiency of shielding
ageinst radicactive materiels, .the efficiency of exhaust and ventilating
syetens against dengerous amints of dusts, the development of protective
clothing gnd devices, and the development of remote control processing
methods have boen extremsly importsnt in the Manhattam District protection
progren to date and vill continue into ths future.

F. Tbe poesible therapousis of radistion damage by the use of

replecement therepy for the damaged dbodily elemsnts, as well as the reduc-
ticza ie the exposure following deposition of radiocactive materials iz the
body deporves considorsdle study. Replacemsnt of the 2damaged hemetopostic
elenents destroyed by soevere rsdistion exposure offers ons possibility; de-
tection end nsoutralizat®~n of unknown toxlc substances produced by radia-
tion and other such 2ifficult prodlems deserve oconalatent and detailed study,

-9 .




ALl tike cbhove siuliec sro L.CEIEAYT Su cl
and neutrone of wargyins lobeusity., Ir cllitiow, it
radiozative cubstz=s2s tC dbe dicpcuepel bhzg Ltileluw
the effoctc of scute rud ckronic aexpocines s
their &lscimilarivy,

ko4 Barerda Due t» S=ecipl laveriale

¥or brovity it ie p*c foredie to discues tue potentizl toxicit vy of
speciel materials by Jirst inllicciing the <ype of study to de cerried out,
folloved by the resentetion of thoas matoriels on which stulies have beer
neocessery. ' .

A, Tirst, ez sctuel delcrmization of the toxicity of & sudstance
must be mode iadiceting bovw polescnous it may de in Dcik asute and chronic
exposurs, In this wey the toxic levels may be avolded in labeoratory and
plect onvirocrmeo=ts, .

(1) Tne mode of emtrence into the body by ingestion, inhals-
tioz snd skin aboorpiicn must be studied es differcat menifeststicns and de-
greca of toxicity may be produced by each route employed,

{2) A czreful analyais must be made as to the cheracier of
tho biolomical changes vitk the production of physiological, tistopstho-
iogicel arc biochemical ovidencee of camage i{ncurred,

(3) The nsture of these injuries and the machsniasm by which
hoy cccur wmust likevise be etudied inasmuch as this effords informstion
a8 <0 tao | necegcery protection and indicated tho*epy &eftar exposure,

B. Preventetive measures require study.

(1) Ths effectiveness of physicel methods for the removal of
hazerdous cuets, reduction in skin contect &nd prevention of ingestion must
be maagured, £2d nethoda for accurate determinstion of such hazarde muat de
develonud end used, -Tae use of certein chemicsls, ointments; and the like
as p-otective measurocs nust be studied as to thsir eflficiency, .

{(2) 2Protectivs device:z such as respirators and clothing must
be tested on requircd subastances against vhich they will be used.

13) Pimelly, ap;ropriate 1nyestigation of. tberapeutic maasurss

to bs usod in tbs troatment of both acute and chronic poisoning states should
ther ozuir in induatrial expcsure must dbe rade,

Completion cf all phases of the above progrsm on a variety of sud-
stencee provides coxplste informetion se to the medical aspects nscessary to
be comsidared ir protection of the vorker, prevention of injury and treatmsnt
of injury sbould it occur. .

- 10 -
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LUTS &r€ DICSCSET grad

{1) Urcnlum snd 2ts coupounis

a. Uranium mztel pud 1ts chemical coupsunds, oxide,
nlirete, chleride, bromide, teira szud heza-
fiucrids, sodium enld srwonlumr guliates,

V. Uzreulvm ebaln ¢f hocvr netals

Traniunm X1 ; -
Uranim X2 : ' '
Readicme

Polonima

€. Tission products cf clesvege of U-235 and plutonium. .

é.. Artificlal 1sotopss of uracium - 232, 23k, etc.

{2) Thoriun snd its chein

(3) PFlutonium

{L) Special Accessory Msterials

a. Fluorocarbons " ¢. Beryllium
b. Fluorlnme . a, Otkerse

Production Hezerds

The recults of studies mads on the meterisls discussed above are

epplied for tho provention end control of indueirisl hezards erising in the
large msnulzciuring arsas vhore theae materials sre used in lsrge amounts,

A. Iun the Elgctromagnetic and Diffusion Methode for the isolation

of ursnium 235 Lhe major hazards ars from the uraniunm compounds, the con-
centration of urasnium X1 end X2, srd thes epecisl accessory meterials and dby-

products forwed in the vrocese of manufacture,

-

2. In the crephite pile vhoro plutonium (239) ia groduced on e

large scale, the Lazardo sre from the elpha, bets 8snd gaissa r=ys, neutrons,
the plutocium metal and 1ts compounde, the various radioactive fission pro-
éucts resulting frem thoe plle opcration. .

C. The chex=icsl isolation of polonium following 1ts formation in -

the pile i{ucorporates nazards fron alpha rediation folloving abaorption iato
the body.

|\



L. Study cf the madlcezi ecpsstes of diext Frogrome seldz froz the
cetarnminssion of the sffect of rediztion &ni chezmicel taricity, inmcluic ed-
éitionel informetice obtainmes Iror; pisnt luvestigaticas es frex:

(1) Clinicel eurvey of sll e-posed percounel,
(2) Monitorizmg of hzzards by specisl instrimsnts 2ad nethoda,

(3) Surveyz cf nav tyvas oF grepkitc sillee &nd predustion
eculipnsnt,

Iv - Emzerds of Atcmic Cotastrople in Prodvcticn Areas,

A. Imms2iate Effects

(1) Redistion - the radistion occurring at the tims cf the
explosidén coupled with blast and hsat csuses Diologlcal
effects vhich may ¢iffer from thoeo oceurring folloving
other acute knowvn effectc from gam:os snd neutron radic-
tion, and domond study. '

{(2) Blast - the blsst of stomic explosion ie &5 inteunse sud
- may have totally different typss of shock vaves, recoil

. vevss vith other unique diologiczal effecte vhich should
be investigeted.

(3) Esat - The intenss durns frcm'actiqic type of radistion
heve not been studied, This also includes the combins-
tion effect of ell three itoms in this group: blest,
radletion and heat,.

(8) Deleved Effects

(1) 7Protective Devices - study of methods of protection
against the radiocectivity deposited at the time of
blast,

(2) Decopteminstion - msthods of dscontamination of soil
end the like must be worked out for cleaning up active
aresas,

(3) Investigetive Equimment - special equipment must be
developed end tosted for use Iin investigating bombed
arsas .

(4) Study of casualty effecta - field study of fission
clouds, possible injury to vater supply, soll and the
like, human damage by ropulation surveys.




‘5) Strér of trestrint of uw:
raziczicn, bset et blori,

{c} Preparztlion cf vertinori fafcmoticn in mrover fornm for uss
by categirnphe units i producilon srees. - '




