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to s-fepuard the voriors in cll cases.

T (2) Clicton Ictoratoriese = The Clinton group hid &n ine

dustrisl reseerch caoction sicilar to the ore at Chicagoe Thie group ege
sured responsiblility for tho wedical supsrvislon end protecticn of &ll

workors at Clinton Laboretories, both by rwonitoring the plant and seking
physic:l and lazboratory stucica of the workers at frequent reguler intervels.

- (3) The University of Rechertere = The University of

Rochester aleo had en industviel research section, Filu acd instrument
"wonitoring methods and protective devices were developod, for tho rroe
tooticn of the voriers expoeced to uraniuz and cther special catericis

(See Arp. B 6)s sctusl rordtoring of the plant areas,under the supeivisice
8

-

L= of thoe Listrict ledical Soction, was dore to cetect dangeraus aszounts of

]

radiozctive substenicese Consulbant sorvice was provided, for the deterciie

etion or the extent of the rediosctive hazerd in the indivicual industry,.

S=Te Loperba cn Heserreh dctivities, = Tho varicus res3earch s2ce

~tions lept in clese contact with the Cffice of the ledical Secticn throuch
'tha zadium of presress repertae The Chicego, Clinton lLatoretories, Unle
verelty of Califorsic, and Natlonal Cancor Institute reyorts are filed
with ths Distrlel and &rs desirnuted es the CH amd Ch reports. Tho Unie
vorsity of licchester and EBlological Foundation reports are also filed ia
the Cf{fze of tho Lodlical Secticn and ere desigrated as ¥ repertse 7he
roperts from the University‘of ﬁashingtos &ro filed in tho sazo office
end &ro dosiénatad as Fich Fropgrem Reports and Charts,

Sels Crraniczetica,

as YEophattea Oistrict lersconele = The District Enginesr was

requirad to appreve @1l contrzcts of the lerhattan Lisirict, lncluding

-

—
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- (Par, &3 2)
yareti
~ those for medicel resesrchs Tho Chief cf the Ledical Socticn, Cclonel
Stafford ik narren, acted in a ataff capucity to the District Englinecr,
to provide i:fcrm:tion on the Disirict requirements for blolegiesl reseurch
*  and to roport the jrogress of the programe Cglonol tarren organised,
sﬁpérvlsdd, end integrsted tlie cedlic:l research programs In this
teoi he was aided by Lte Cols #. Le Frieiell. In Larch 1945, Lt. Col.
Friedell wus ¢;pointed Head of the Livision of Blologzical and Health
Physics Research cf the chf&al Sectica. Capte Jo #s Howland was
sslcoted as Assistant Divislon Head, aad, with Capt. David Gsldring,
.acted o3 lioigon cfficer to the resesrch crzanizsticns. The ralatioenshi;
of the Divisica of Ziologicel and Hezlth Physics kesezrch to the vivg ien
reasarch agencies is 1llusirated ia tho sttached chart (See Appe 072?).

be University of Chlcoice = Tha Health Frogran of the lete

allurgicel leberztory of tho Unlversity of Chdcepo was directed by I're
Robert S. Store, formerly professor of rodiology at the ledisal Ceheel of
tho University of California. Ure. Stcne joined Lhe letallurgieal Frolect
as Agcociate Froject Lirector for Health, in June 1942. le was crarged wita
the resrensibllity of protecting the health of &1l cf the individuzls en~
gaged in the rile procesz, 7o diascharze this cbiipgeticn he wos rojuired
to precure the nccessary persoanel, Lo zeb up sofety standerls asd sufo-
operating procedures for the pile process, &id to plan cnd surzsrviss ih
rosesrch necessary to insure intelli,aut Iormulaticn of tho stondsrds of
~ health protection. ir. lean Juccbson, & seaber ¢f the stafl of the Uni-
vorsity cf Cnlcaro Clinlcs, had becez cosesigued previously the tass of
clinical care of projcct éﬁployees, first as a censultant in January

1942 &nd later o en &esistant (Nove ber 1942) in that cspaczity with
I/’-—
T e—
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Dr. Stone, Or. Sizecn T. Centril, rresviously Direclor of ths Radioe
logical Défartvnnﬁ of Swedish lleapitel, Seattle, ssehington, Lecass
Dr, Ctcae's aszistent in Auvgust 1942, and, with Cr, H, K, rarker, ea
ecxpert in racletion dosizetry, instituted the irndustrial hazards sectlon,
charped epecifically with the respcnsibility cf irstituting safe=cperating
practices for radiaticn end redicaclive substances (Ecth Ore Csctril end
‘ | br. Farcer were transferrei to Clinton laver:ztories in Auguvst 1943, to head
| the Fealth ifrogsrsam end Instruzent Secticn respectively), Cr. E. W. Yollan,
Asaistent Professor of ilysics, University of Chicsgo, sided in ths dovelope
geornt of monitoring instruments end in tre cesizn of the shicliing reguired
by operatica of the pile. Aft?r Dr. Contril left the staff, [r, L, q.
. Jacobson tecazs assistent to Dr. Store. The activitics of the crg;nihation
.}uera divided 1nbo.tha folluwing rroups, headed by the perscns listedi
1) Clinical Ledicire = ir. l. O, J2ccbson
2) IHological Esseerch = Lye Ko S. Cols
3) Industrial Hazards - ir. J. J. Hickscn
Ire Cole Lad teen %:scciate frefessor of Fhysiolezy, Collo;s of
Fhysicizns acd Surgeens, Coluctia Croiversity, ard performed e..pordmenis on
toxicology of radicactive zubstances. Fo wos assisted in this worz by
Dr. R. E. 2iride, Yrofessor of Ectery, University otAIndiana,'Er. C. Lo
Pressor, Assistant Frofessor cf Zcology, University cof Illircis, and Lr.
A, M. Eruos, Aasccicte Fhyeicien, Huatinsten Lemorial Hospital, boéuon, l2gs.
Lr. Albert Tannsrnboum, of tie ressarch staff of liciael loess EHospital,
Chica;:o, Illincia, perforzed the feoding experiuents to detor.irne thé_tcgp
Jeity of uranium cocpounds for nico. The Industrial TNazards Secticn, arter

Dr. Centril'a ucporture, was ioaded by Lre Jo Je Bickser. (serving dircstly -
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SLbriiL 2
under Dr. Jncctcon)who weg essisted by r. John E. Rome. Assisting in
the Soctien c:. Clinton Heiicine were Lr, Szamuel Schrertz, who was in cherpgs
of biocheistry, and Pr, E« 3. G. Larrcn, issoociate Professcr of Ledicino,
Univeraity of Chiczio, who directed ostudies of enzyue Chemistry. The
Pathology Section was hecded by Dr, #williexm Bloen, Frofessor and chelrman
of the Depart:cnh‘cr Angtony, at the University of Chicagoe. Dr. Elcca was
agsisted by Dr, Hermen Lescc. Dr. G. Failla, Profeasor of Radlolosy and
Director of the Nediolosical Research Lsboratery, Colle;e cf [nysicians
end Surgzeons, Colunbia University, Dre 7. He Talliaferro, iean, Sivisica of
Biological Sciences, Uaiversity of Chicago, and Lre J. ®atscn, Professcr
and Hezd c¢f the LCeprartuoent cf Ledicine, University of linnescls, actg? 23
ccogultants to the pfoject. The crianisaticn grew in sizs as the reseurch
‘ | program axpznded, until agprcximately 215 persons vwere empl;yed at thé rericd
of groatest sctivity. This dous nct include the $O psople ezployed in the
clihical groupe Kot incluled in this total &re perscns in the Instrucert
Beétion who worked full or part t ue on the dsvelojment and ialatenance cf
instrurents rocuired by the Health Prorrame

¢, Clirten Intcratories, = Tre hezlth progrez tt Clinten

laborstories, un.cr the supervision of Lre. R.5, Stene, was cirected by
Er. Simoon Cantril, fros its inception in July 1943 to Septocber 19ik.
Ho wos replacedrat this tiue byZﬁbhn tirth, wh& had teen previcusly at
the lationsl Ccncer Insiitutee. bLr. iirth, in eddition to his dutics 28
director, supervised thu climdcal relicine section of Clinton isteratories.
. bEre He Jo Curtin, formerly rasistant Frofosscr of ihymiolo_y, Collese
- ‘Physicleans and Surgoone; cf Coluzbia Univeraity, wus in charge of
biclccicsl resscrche Lre Ko 2. Ycrsen, previcusly a ressirch physiciost
< l—
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st ths Undversity of Chic:;o, was In charge of ths lesirvzeat seciion.
4t the pess of exployzeat, a total of appre:izately 100 ;créons WOTS €=
ployed ty the Clinton lsborctories Hoallh prograa.

de Tra Univercity of Eschiestars = The Blological and Hesaith

Physics Ressarch project of the Unlversit; of Rochester was lraugursied
. 1a April 1943, with Dr. Stafford L. warresm, Chairsan of tie Dojartisat of

Redlolcogy, ln churge. le cfganizcd and supervi;ed tho.prcject, shich wes
divided into tho follcuing #ajor.secnions, bsaded by the indidividucle
listeds . | |
| 1) E&diology = Zre Andres He Lovdye

2) .Fiaarzecolesy - Dre Harcld Hc&;e. o )

3) Ilastrucents sad Séeci&l Irollei:s = Dre Gillie- F. Lzle, :
Al of these acs ware wecbers ;f the staff of tho Caiversity of lociedier
at the start of the rroject. Ir. Cowdy wes essccliate rrofessir of rallo=
logy, Lr. Lodge w;s associale professer of blcchemlsbry and pharmacology,
&end Ur, Dale wag s9sccliate in radlolegys 48 Dr. harren becase sors &sd
mofe cencerned vith activities of the lenhabten Listrict, lr. Lowdy
becave asalstent director &iid, ia Novicker 1943, wis agrelnted direcior.
He continuei to supervice tle rediclesy scetiern, until Ur, Zokert ioche
(Eesesarch Fellow University of Fennsylvornia lediesl Sciool) wes adied Lo
the ataff, in tho opring of 1954, Lo head tho Jepartaent. 'br. Londy wes
essioted in tre eduindstraidcn of Lho project b} Ly, Jaury nentaan, who
8lso was in cuwrge of the ptatistics sscticue Cther individuils why
Bupervised rescarch greuns incluleds:

(a) Dr. Cecrye Foyd = = Head of Cyclotron sad Xuclé;r lasecrzsh
Departziont, Eicchexdeal Rosezreh Paunuuticn, lurark, Dale, in choerge of

>
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epecicl studies of the toxicity of certain rucicactive gubstances.

(55 Capte Fred Biyan ~ = Formerly instroctor in Lhe School ol
Yedicine cud Centistry, Uidversity ¢f Kochester, ih cherge of heuzatclogy
(subsocuently repleced by Lre George Suter, also imstructor in iediclie,
at the University cZ icchester). ]

(¢) Lre Alexsnder Louncs = = Instructor in-biccheuistry «t the
Universit; of lLoclicster, tho wus récpcnsible fox enz;cn chenidtrye

(d) Lr. Irencis HaVen = = Aspecists in Blocheidsiry i the
University of Luchester, who v.8e in charge of the mechanisn graupe

| (e) Capt. Fozer Ketcalf - = iko vas rosponsible for tne pithology

of tho cxrerizsntal vorKe i

(£f) ©Dre L. To Stosizun = « Associsto in Rediolepy at the Lni=
versity cf liuchester, in charge of spestrochaziatrye .

(z) Dr. Hertert E. Stokinger = = Izmunochezist, University of
Rochestcr, wWho wa3 rosponsible for supervision of inhilotion capsrizentse

(h) Lir. Lavid Tiodesaan = = 3o replaced Mr. iantoen &s head of the
s(atiatical cacticn, X

(1) Capbte Faul Lelkers = - Coiducted apecinl‘hcxatolc;ical research
in recictiicn exposures,

(3) Cepte hilllaw Valeatine = = Conducted sisiler Lewstclogical
research in radiatica exposurss oo Cepte Feul Fekerse |

(k) cTr. corl Veogtlin - = hetired Chlef of the Hutional Caac;r
Institute, en sutherity oa £ozicology, served us.ful;_ti;a consultent to

. the pharzacclopy sscilen, '

Cther jort~tice coosultants to this asection Includeds

(1) Br. U, He Schreai = = sseouiateo Texicolo ist of tha iureau

8004828 5.21
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(n) bre Jo Fo Treon = = Instructor in Toxicolery, Fetterlng Lab-
oratory ¢f Aprlied Fhysioloyy, Circinnzti, Chioc,
As the rezcarcn progrum exparded, ocsvecially tralned incivicuals wore

added to tis staff until & peak of spproxiuately 2L0 persons wes reached.

€. Universit- cf Califcrria, = The redical rc.seerch progrea
at Lerkeluy wzs under the directicn of Ur. Jeseph G Huiiltcn, }sssistant y4
Frofessor of ledicine and f;.;iiolog;/, Fadl sticn Laboretory, Univorsity
of Califcrnia. bre Hemilton waﬁ ascisted by Lr. Léuia‘ Jacot-sén, Lr.
kay Cverstreet and br. Fenneth S. Scott. 7The progrea wes clcsely
correlaled with that of ths Unilversity of Chicagce Agprexicately lbi
por.bo:xa were ecployec at {he peak of operations. -

£, EKatiensl Concer Insiitute, = The work st Kational

Concer Institute was urder the direction of ire Re Re Speacor, Chief cf
the kcticrel Csncer Institute of the U. S, Public leadth Service. He
¥es asaisted by Urs. E. Lorenz, A, 5. Zschenbrenner, L. Deringer,

%. E. Hestoun, zzd epproximstely 6 others.

e Celumda Universit:-, « The rescarch rerfornel &b

Columlisz Universitj was intezrated with the redieticn pregrea of the
Univérsity \ci‘ Rschoster and wis under the directica of Lr. G. Tatlla,
Frofeasor of izdiology znd Lirector cf ledolegic f-csearch ilatoratery,
Collers of .ijysicians and lurgecas, Coluntis University. ie was assieted
by Lre Ts Ce Lvans. Approxicotsly 6 sdditional ;créoﬂu wors ecployed
on this p_rcjact.. . .

he licchexmical Tesesrch Fcundation, = The progrea o Te-

gocrch ab tra Liochesmicul Riscarch Founlsticn, Fronklin Instibuts, lawari,

("‘7._————-,
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o - (Pere 3=3 A')
Del., van directed Yy ir. Zllice Yelenald, Director of the Foundaticn. He
was &sslaled in this werk by Dr. Harold 1, Torrell. Approimately 14
other persons wero ciployed In the progsren.

1. Univereity cf @sshincton. = The fish pregraz conducted
Pres

by tho University of Washingbon was headed by Lre Lauren lonaldson,
sssistsed by ixe Richard Foster. Approxizately 4 other individu:la vere
6mplcyed in the perforuance of this experimauntal worke kre Henford Thayer
acted as (S70 censultent to-the project. |
e 'T%e Cocte = In oSt cases tho‘;eaéarch Frojects in the
" forcgoing paregraphs were czrried out.in areas where tynes of research
other than medical were beln: performed. Boccuse of tlis fact, cosla

-

for tne medicel rosesrch alons are nct avciiakble, since 51l costs have

teen luzped inic cne sum for ezch rroject.

LY
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SUFPLEXENT TO MEDLICAL IIISTCRY €N I'MiJCAL RTSEARCH

Tntroduction

During the pericd from 1 July 1940 to 1 June 1947, the ectivities of
the Medlcal Research Groups of the L.E.D. was occupied in the following
three wayst
1. Termination of the resesrch rroblems of the period 1942-1946.
2, Yriting of final reports and chzpters for the redical velumes of the
LP.T.S. |
3.7 Reorganization of the research pi'ojects in rany instences updsr
- | new rascarch directors, and the sectting up of new fregrses directly_“_appli-
cable» tc the peace~-tims application of ztcmic enerfy. ' 
. To aid in the overall ccrreslaticn of the research program, aa interiu
medical sdviscry ccrumittee under the direction of Dr. S. L. Warren, (ferceriy
Coi. S, L, Tarrea) was set up &t the recuest of the Distriet Enginecr,
Action of this cormittes tcwsrd the shaping of present policy and program
as well 23 futurs recomczendations w1l be considered in greater detail
lster. For clarity the activities of this ccaxittes will be considered in
the resuzo as their recozcendaticns shape the generzl policy, rather than
as a seperate sectica.

Report c¢f Fast Activities

VAa wentionsd abeve, a very mejor effort during this pericd was in the
termination of rescarch problexs andv the writing cf reports, both as final
reports end portions of the LelaTeSe .som to be roleasede 1ln a program of
such a slze, oven the sumsarized accounts are ¢f such nagnitude that 1t‘

. becoses impossiile to swrmarize it in an7 brevity. During this six~wmonth

8004831 S““‘*‘"”Zc%
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period the research branch of the ledical Uivision has prepared a

\

medical research summary of some 160 pages containihg 211 the pertinent
findings of all associated prejects. (This uay be included as a pertion
of the history if desirable). . |

In the early part of this perlod it was requested that the Research
Division prepare for fulurs use & formal statement of the general scope of
.the entire research project xw_vhich would cover all past ‘and future activities.
This was modified freo prc;vrious;y prepared raterial and was approved by the
redicel advisory comzit.teé &t their Scptember mesting. Thig scope 1is a.é

follovs:

e T
525
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- SCOFE CF RESEARCH FRQJECT

I Ceneral Studies of Radlstion )

The radistions encountered in nuclear fissica as well =s those
encountered froxn naturally radicactive substamces divide thecselves ,
into the followin:- types: Alrha rays, beta rays, ganza rays and neatrens.
Inforzction available from the literature on Frevicus studies indicztes
8 ravher extensivs lincwledgo of the tiolerical effects of X-rays and
gauma rays and very little informaticn on alpha and beta rays and
neutrons.

The programs were end are organized using the follewing besic
~outline:

A. The Fhysieol 'sasurezent of Fadiaticn of various tyres = Here
it i3 neocessary to csvelop cztnods of accurute15 reasuring and stzndarde-
iz2ing tho dcsace of rudiauicn to te used in the biolcpical experisentztion
ard reasuremsnt of the extent of any hazardous radiatlcn wnich n;ghu te

- found in a plent area. .

Be The Biolcrlc Zffects cf R=diation, Because of the knovm
deletericus efrect cr racieaiien on the eninal organism, it tecoses neces-
sary to deternine tra «Iiect of centrolled dosages of the varicus tyres of
radiation cn varicus wnin2l species, so that such observaticns can bs used
in the control of possible hunmzn exposure.

’

Tho types of tiologicel effect possible to study aret

: (1) The Survival Tize cr perceatzge that the effect of a
given dose will recuce the norzal life span of different anizel cpocies,

(2) The Geretic Zffcets of radiation as manifested in the
developrent of ebnousal inuiviiual types from changes in the haereditary -
mechanisa, .

: (3) Iigtcnathologlcal Char-es as demonstrated by ebnorscal
changes in the cakie-up of the varicus bouy tissuas.

(4) Fhvsiolorical Chonees preduced bv the zltersticn of the
norual functdcaing cof snicsal tissuss tollcuwing radiatdon.

" (5) PFicshezical and Enzvymotic disturtances vhich are the
' potential source of thase paysiologlcdl ctnormalities. :

8004833
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C. Yeoithods for th: Datection cf tini~al Eodiatlion Da~nre are
developed directly ircu coscervetion cf the above types anu &re eppiied to
study of the hux;n individuzl or worker. These include studles on:

| (1) Eicchorical tnd “‘Jv"ntnc Charres which a2y te detected
end vhich, if meosuratde, cin be correctoa vefore irreversible da-age has
taken place. Zxarples of such change would be erfects on the retabolisz
of coproporphyrins, excretion of abnormel substances in theo urine ana the
like. :

(2) It has been known that radistion depresses the functicn
of the hemtopoetic system and detailed study is indiceted to detect early
chargee under controlled doss ridiation with 2ll blecd elase:ts under coa-
tinuous cbservation.

. (3) Tuo Froduction cf Anztcricel Chanrss such as epilation,
skin orythema, and clteraticnd in tie inte rity of the skin and ths like
rust li.eal se be swdied uncer ccntrollecd dosage. .

D. Studics esre likewice indicated on methods for the rreveniion
of radiation injurics, These incluces '

n———

(1) Ysthods of rhvsic2l detecticn of externel radiaticn by
the development of sensitive circet rezuii,; instruments cagauvie ci ohs
" detection of amcunts of radisticn well telcw those necessary for cemon—
strable injury to tire anizal subjects.

(2) lethods for the deterrinstien of harrful mcuris of
radlosctive dusts and geses in eir, in water and tho 1ize. Lzny radio=
ective ooterials like recdum ere depesited in the bady 2nd in such loca=
tions produce injury to tismue. Lethods bzsed ¢n the deterzinaticn cf
dsngercus cacunts of these substznces by cxaminatlon of the excreia and
direct casasureserts oi the bedy itself ere necessary.

B. Protective l'=~sures, Studies on the efficiency of shicliing
against radiocactive iaieriaus, vre efficieacy ¢f exhcust and venidls tﬁng
syotecs ecuinst cancerous ezounts of dusts, the develoiient of jretective
clothing end devices, ami iLhe asvelepnent of remcte ccntrol procesging
rethods kave been exurcrely izportant in ths lanhatten District protection

program to dete ana will continue into the futwe.

F, The ;ossible trerareusis of rodiztion donmepe by the uss of
replacexent therzry for the cuiagod touily cicuents, ¢ woll as the reduc—

' tion in the cxposure tollevin- depositicn of raiicactive matericis in tne
body deserves ccnsiderable stwiy., idplacesent of the dassged heratorceuic
elezents destroyea by cevere radiation cxposure oifers cne p05510111tv, de=—
tecticn and neutralizaticn of unknown toxic substarces preoducea iy roula-
tion end cther such difficult preulens deserve consistent and cetailea BLitly e

gooug3iy




SECRET”

A1l tho ebove studies are necessary on alpha, beta and paara rays
and neutrons of varylng intensity. In scdition, the radiation frco the
radicactive substarces to be discussed has likewise to be considered. Also,

“the effects of acuie end chronic exposure nust be detemmined buczuse of
their dissirmilarity.

<

I ' Hzzards Dus to Specisl laterisls

' For brevity it is prcferable to discuss the potential toxicity cf
speciel raterials by first inalcetinz the tyre of study to be carrded cut,

folluicd by the presentation of these materials on vhich studies have been
necessarye.

A. First, an actual determination of the tcxicity of a substarce
st be pade irdiceting hew poiscncus it way bte in toth acute and chronic
exposure, In this way the toxic levels say be avcided in laboratory and
plant environsents. ’ : :

- : (1) Tha rods_ef entrence into the body by ingesiicn, .inhala-
tion and skin absorption must ve stuuies as different ianifestationg and de=
grees of tcxicity cay te produced by each route ercloyed. '

(2) A caroful cralysis must be made as to the charuater of
the biclerical chanros with tha preduction of physiological, historatno~
logical and biccheiacal evidences ol dazage incurred.

thay occur rust liksvuise be studicd inasrnch as this afforus infourration
as to the necessary protecticn and indicated therapy after crosure.

B. Prevertative rcesures recuire studye

(1) The effectivoness cf vhysical r:theds for the raccval of
hazardous dusts, rocuctilon in sxin ccntect &na preventicn ol ingestién rnss
be measured, ard ccthods fer cecurate determinstion of such hezrrds cust [
develorcd ard used. 1he use «f certain chenicals, ointients, anc the like
as protective rozsures rust be studies as to their efiiciency.

7 (2) FProtective cdevices such as resplrators and clothing must
be tested on required sukstarces czcinst which they will be used,

(3) Pinall&, eprropriate investization of thersrertlc geasuras
to be used in tho treatrent of both acute end chronic poiscaing states sucidd
they occur in industrial exposure rust be sade.

Completion of all jheses of ths above program on a variety of sub=

stances provides cooplete inforcaticn as-to the medical aspects nscessary to

" be ccrnsidered in protection ¢f the werker, prevention of injury ard treetoent
~of injury shculd it cccure.
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C. Substances on which stuiies of this type are necessary are:
(1) Uraniue end its cczpounds
a. Uranium setal and its chermical cozpounds, oxide,
nitrate, chloride, brcmide, tetra end hexa-
flvoride, swiux and amzoniunm sulfates.

b, Urcniua chain of heavy metals

Uraniun X1 .
Uraniua X2 .
~ Poleopnium.

¢. Fission products of cleavags of U-235 and plutonium.

do Artificial isotorass c¢f uranium = 232, 234, etg.

(2) Thoriv: and its chain

(3) Plutcnivz

(4) Special Accessory Materials

a. Flucrocarbons ce Beryllinz
be Fluorine de Others
I . Froduciion Hazards

- The racults of studies mace cn the mztetrials discusscel atove are
eppliei for the vrevention end control of industrizl hazards erising in ths
large manufacturing aress where thess materials ars used in large azcunts.

A. In ths Electrerarnetic snd Diffusiecn Yetheds for the iscistica
of uranium 235 the noior fazards ere iroa che uranium cerrounds, the con-
centration of urznium Al and x2, and the special accessory materials and by=
products forinod in the precess of manufacturs.

B. In the prarhite pile rhere plutoniuz (239) is produced on a
large scale, tho hazards ara frea the alpha, beta &nd garza rays, neutrens,
the plutonium retzl and its cemreunds, the varicus radicsctive £ission pro-
ducts resulting from the pile operaticn.

. C. The chemical isol:oticn of rolcnium following its formztion in
the pile inccrrorates hazercs froz al;ha rcaiation following absorptica into
"the bedy. .




* .
D. Study of the medical aspects of plant prosrems sside fron the

determination of the cifcct of radiaticn and chemical texicity, include ad-
ditional inforvation citained froz plant investigations as froai

(1) Cliniczl swvey of all exposed perscnnel,
(2) VYonitoring of hazards by speciel instruzents snd methcds.

(3) Surveys of new types of grephite piles and production
-equirmente

v Hazards of Ateric Catestroche &n Producticn Aress.

Ao Limedizte ffocts

(1) Relizticn -~ the radizticn occurring at the tire of the
explosion coupled with blest and heat ccuses bicloiical
effects which mey differ trecn thosse occurring fcliovding
other ecute known effects from gamza and neairon radia=
ticn, and dervand study. :

(2) [Iizst - the blast of atomic explosion is so intense ard

l pay heve totelly different tygss of shock waves, recoil

" waves with other unique biolorical effects which shculd
be investigated.

(3) Eezt - The intense burns froez actinic type of radiaticn
have rct been studiled., This alao irncludes tho combine=
tion effect of 211 three items in this groupt blast,
radiation arxd heat, <

B, Dalaved Fifects

(l)' Protective Dovliceg - study of methods cf rrotection
~ against the racioactivity deposited at the tice of
tlast.

(2) Decontorinaticn - wethods of decontamiration of so0il
© Zna thc dike Lust ve worked cut for cleaning up active
areas.

(3) Invesiirative Eonir-ent = special equi-ment rust be
devalcred ani tested for use in investigaiing bombed
) o areoas.

(4) Study of cesucltv effects = field study of fissicn
clceds, pessiols injury Lo waler supply, goil and the
like, human daiage by populciion surveys.
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(5) Styvdy of trestrent of all iszmediate effecta such as
v r&di&tim, heat end blast.

(C) Prenarstion of rert’rent Information dn rronsr form for uso
by catestrophe units in prouuction areas.

. L s
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Organization

'Iho-reséarch branch of the liedical Division has continued under the
supervision of kKajor J. W. Howlend working clcsely with the Advisory Group
under Col, S. L. warren (now Dr. S, L, Warren) following his return froa
Operetions Cross roads where he scted as Chlief of the Izdiological Safety
Section. Lt. R. V. Randall replaced Cept. Do Goldring, AUS who was die-
charged in JQLV 191;6; )

Soveral changes have occurred involving changes in dire‘ctorship cf the
Research Croups, however. In July 1946 Dr. A. K. Brues succeeded Dr. L.

Jacobson &s head of the Medical Group of the newly forced Argonne Jational

laboratory which supplanted the rprevious letallurgical Group of ths-Ualversit:

of Chicago. o .

D;'. Paul Henshaw acted as head of the Clinton Laberatory lLedical Groaup
under the lonsanto Chemnical Cerpany for a short time, uniil an a;;ree-::ent was
made between th; UnitedVStates Fublic Health Service and the Lonsanto Group
in October 1946, at which tize Dr. A. Hollendaer was sprointed dirceter and
br. Heo shaw placed in charge of the radiation studies alrsady being investi-
gated, Vith the change in supervision, a definite rcdification of progrea
at the Clintcn Laboratories is tcking place.,

'Hvew medical resoarch prcgrame have been instituted st the lensento Chexn=
ical Company 2t Dayton under the direction of Lr, Joseph Svirtely ard at
the Western Keserve Univeraity at Cleveland under Dr. H., L. Friedoll. The
Dayton progran relates to further investigetions of the polenium j.roblem.
The Yestern icserve program is investigating thorium toxdcity and certain
special sspects on the fundemental nature of blolcgical ection of railsticn.

Now ccatracts have been.epproved -for werkers at the U. of California ot

: . LN
Borkeley. Dr. R. S. Stcne, forrerly rmodical supervisor of the Metallurgicoli
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Projoct has assuned directorship of the pregram on whole body radiation in
human and ticlogical effect of rodiocactive iodire, DOr, John He Liwrence is
working o.n certein fundcaental aspects of radio isotope research,

Dr, lauren Donaldson of ’the University of \zshingtcn has exparﬁed his
program to mcet certain findings pertinent to the rroject welfare and re-
emphasized s a result of the Cfoss F@ads Crersticn. His program mow in-
cludes e;zcrizents both at the Henford Engincering iiorks Project end a;. the
Seattle Labordtoriés of the Univereity of '::aéxington.

~ Finally, two new programs have been subzitted bty the University of
Virginia under Dr. Alfred Chanutin specializing in protein chemistry, and
by the University cf Terﬁessee under Dr. Hénry iills specizlizing in kddney
physiology, Doth of these vere epproved by the medical advisory com:.ttee in
Decexber 19:.6 tut have not as yet been given fcr: a2l appreval cf the .Da.strict
Engineer., |
Researc.‘.] Prorron 1946 = 1647

With the terzination of a large number of resesrch problems the changes

in the rescarch allottrzents and a shifting of jersonnel back to their peace-
time jobs it was aleo nocessary for the directers of the varicus cedicel
projocts to shcpe up new research progrems to zeet all d‘ these conditions.
In eddition new protlecs requiring irwestigation folloved modification of the
roseé.fch ax;:l procuction programs erd it wes deemsd necessary to set ur addi=
ticnal prosrems to speed the work, (beryllium and t.hox fuz toxicity being tuo
of the majer items). For coavenience, and clerity it seems wise to list all
the progra:s giving opecific experirments by title. At &is tine no results
K can be given 1nasmuch &s very few problews have been urdor investigztion
sufficiently long to proiuce bosit.ive results.| This progréam was approved ty

the Yedical Committeo cn Decezter 5 and can bo hst.ed as that recomaended to
O |
8 004 gu0 the AEC for ccntinu‘at-ion. L
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