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YIRORANIOY tor Brigadier Genersl K. D. Fichols,. =
le Attached 45 a brief outlins of the nrogrum and proposed dudrat
for the naxt budgotary period,
2y, The firures piven for leet yoar's sxendituras ere apcroxits=
ticns heceuse geo rory of the radizcel prosrame wers rerged with the
Fhysics end charical research prorrers and the real fipures oould =nct
te oktaired,
Je Estiretes for 1947-47 11 be falirly clese to the prorrers
p-read uron to date, except thet ro estiretes hes been recsived frore
tha Ferkelay proup. Tre flgurs of 7259,000 g thie officer's guess of
vhet it mey be frow the rough outlire presented in Januery.
STAFF02D L. VAREELR,
Colonsl, Yedicel Corps,
Chief, Yedicel Seotion.
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I Introdaation —
CLASSIFICATION CANCTLLED

II  General Studies of Rediation JUN 7 1965
DATE
A, Fhysical Esasurement of Radiationm| For the Aiei:C

— )
TnLTEY Cernmissiu

Y

B, Blological Effects of Fedimtion

1. Survival Tire RG:ERTL.;ACKSCNJ_ __fort’

2, Gonstie Effects “ohief, Declncnification Branc:

Se EBietcpetholecical Cranzes e -
e

4. Physiologicel Cherres
Gs Bilochmmioal #nd Encyratic Iisturbences

Ca Ksthods for the Teteciion of Yiripal Redisztion Deca-e
1, Biochsndoel an® Trryrstie Cranges
2, Fecstopoellc Crarzss
3e Eiratoricel Cherzes

D. Provention of Fallation Injuries
ls Kethods of hysleal Detsotion of Externel Eaiiation
2, Coterminstion of Tarmful Azoumts of Redicactive
Dusig, Ltoe

Es. Protectilvs Macsures
Fs Theraprusis of Fediation lamege
III Hezards Dus to Speolal I'aterisls

A, Toxloity
1. Kode of Entrance
2, Cheracler of the Elologioal Chsnzes
S, Fature of Injuries and Vechenie: by which They Ocour

Be Treventative Neacures
1. Physioal Kethods
2, Protective Devices
Se Therapeutic Vsasures

Cs Bubstances onr Fhich Above Studies are Necessary'

Iv Produation Poserds

A, Flectromagpstic end Affusion Netlols

B. Graphrite Pile

C. Chezical Isolstion of Folonium

D. Xedicsl Agpects of Flart Prograzs
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¥V HLazards of Military Use
A, Ordmance o<
B, Atocmlo Explosion
1, Iomediste Effects
2. Delxyed Effects
V1 Considcrations on Orgenigsation end Budget

Suzmary end Roocommsndations
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PROPYED L”:JIPAL a':s:m:r BROGRAY

I Introfuction .

During the pust three years the Medfocal Section of the Yenhattan
Pletrict Las organtged end supervised an extensive reesarch progrm
aired at ths dimgnosis end control of those hazards psculier to the
developrent of etomis ensrgy. ZThase inolude those injuriocus effecta
produced through adoidental exposure to raldieticns emitted by verious
radlosotive materials during sxperimental or procestirns operatione mg
w=1l a3 the ohemieal torielity or localized radietion from such materials
depocited within the boly.

Conslderatle experizsntel end clinioal fnformetlon has bason ebtaiced
by thiz ressarch program during this peried of time. The injurious effects
followirs single exposures %o lnrge emounte of readfetion have tesn dee
terrined experimentelly; the chonses following prolorred ohronie redise
tion exnosure have besn otzorvel; the biologionl effecis whioh follew the
fntroduction of verious toxis and radiosotive meterials into the body
have Loan dexonatrstsd. Such studies haye been uaseful in the determinetion
of toleransde levels of rellstlion or toxie materials to viich parsomiel can
be snfely exposed for & poriocd of tirse, snd the control of such lLagards
by the prevention of suck expzsures.

¥hile ths sbove inforration has besn extremsly useful iz thia work
it irriedietely Leas ez obvicus trat mery oritical prodblems of far resching
soope rerelic to te oolved, Inforrztion ocncerning the metkrod of production
of tless irjurionr effects in hody tisruse §¢ slrost ocmpletely lacking,
Fo rottois sre cvelieble whiok ristt etop or éslny thle developrent of
redistion injurles. Yo thorspoutic rcesurea are et hend to wee fellowing
sacidentnl injury to redietior or reliotobtive materfiels, It drrslintely
beoonss obricus that such problers relate te the fundepsntal netuwre of
livirg nettsr and dexeand the cereful end eontinued attaztion of corpoe=
tently trained sclentistz. -~

At the present time the stove program vhich 4s edveoczted lag been -~ -
Learpsreé and its coniinucnce serliously threatened by the fect thet
perscunsl in key snd gubordinete poriticne ere leaviry the proleoct and
cennot be replacsed, BExeninstion of tlre couse of thie excdve roveals the
folloring irherent weskuesgses {r the rrssent Yerhsttsn Di<triot Xedlocsl
progrem whick rust be itexlcads

1. The inveatigators have ne sssursnozs of lergth of temure,

2+ Yany have nc academio agrooiction or affilistiors which
would furnish personal cecurlty,. -

3. The work being perforced was not undertaken by persord
choles, but carried out tecruss of the urgent demands of

the war,
L)
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4o PFollowing achisvement of wiotory, gﬁ\§>§éir!h\objectlv'
for the irilviduval problem kas bsen steteds

It f9 obvlous thet continusd success of the resssrch prograc as
establivhed end neintainad by this organiretion demands first of all
the irmedists correction of sach and rll of ihre above~tspiionsd personnol
problerss Cthersise the individual programs will dsteriorste rapidly .
with the finel destruction of the nucleus of sclertists on which such e
succassful prograx largely depends,

It zust be sxphesized that this program would not nacesserily be
1imited in its spplications to stomlo prodlems slons, tecaurs, es &t
tee elresdy baen shown, the techniques developed will yield informatien
of great importence to alrost every branch of biolozy end medloins,
Orgerizod effort again will succersfully develop additionsl rew tools
whick can bte used in tho atisck on furdersniel mndical problemg,

A slightly more detmiled outlins of the field is given below,

11 Gonsrel Btudleg of Fadiation

The radiations enoountsred in nuclear fission sg wall ae those
ensourtersd froc naturally radicectiive substences divids thereslves into
the following types: Alnta rays, bets rays, gacra rays and neutrens,
Inforration aveilabls from the litersture on previous studies iplicates
a rathor extansive knowledse of the biclejzloml effects of X-reys and
grra roave and vory lititle inforretion on mlnke and bete rays and
neutrons.

The prosrarg were and are organived using tho followlny bamis oute
lines

A, The Physioel Yespuremant of Rrdlatlon of varlous {ypss = Eere
it is neoassery to dswvelop methode of macurctoly measuring &nd stenderde
12ing the dosage of radictilon to be usad in the blolugleal exparimantae
tion and mempurcrent of the extent of suy hazardous redisticn which might
be found in » plent mres, _

Bs The Biolopic I{fects of Fadistion, Beoruses of ths knomn
deleterivus ef{sct of reciscion on the sninel organisx, it becomas neocege
sary to desterzine the effeot of coatrolled doseges of the warious types
of radistion on varicusz snirsl species, sc thet czuch observatiorns cen
be ueed in the control of possible human exposure.

The typas of blological effeot possible to atudy are:

(1) The Survival Tire or perosniage that the effect of a given
dose will reduce the norcal life gpan cf different anicel zoeoies,

{2) Thre Genstic Effects of radiation as rsrnifezted in the
developrent of abucrrel individusl types from ohanmgez in the hereditary
rwechanigme
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(3) Hietoret }-olo_ici\t \*}?‘\n‘-&én\ah}b}}t by abnorrsl chanses

in the mekesup of the wverious body tiseuen,

(4) Pnysiclozical Chanres produced by the altsration of tho
rorrel functioning of eriral tiscues follewing radiutim,

(8) Dloshericsl snd Eneymatic disturbances which are the
potentiml source of thess phiysiclogical abnorzelities.

Ce NMothods for the Detection of Vinims]l Radietion Darszo are
deveicped directly from obserwation of the sbove types azd are applied to
study of the human individual or worker, These include studies om

(1) BEiosherical and Ensymatio Chances which may be deteoted
and which, §f ressuratls, can be sorrected before irreversible daxmege
ex taken place, Exsmples of such chenge would be effects on the
mtnbonm of oopropo-pqrins. mretion of abnorral substances in the
urine and the like.

{(2) It hag beex krorm that radiation depresses the function of
the hematopoeiic system tnd Jeteliled atudy is indicated to detect cerly
changes under controlled dess rldintlon withall blood elements under
continucus obasrwvation, .

(3] The Production of Anstorical Chances such as epilation,
sikin erythers, snd mlterations in the intesrity of the ekin end the like
rust likewlss be studlied under oontrelled dosage.

D, Studies mre likewise indiocated or methods for the prevention of
redietion injuriess Zheze iroludes

(1) Yethols of plysical detection of external rsiistion by
the devslopment of sensitive direot resding instruments capable of the
detection of amounts of radiation well btelow those necessary for
demongtradble injury to the animel sudbjacta,

(2) Methods for the detorminsticn of harmful srounts of redioe
sotive durts and gaces in eir, in water and the like, )ary rsdicastive
raterisls like radiux sre depositsd in the body and in sush locations
produce injury to tiasus, Nethods bLased on the deterrination of dangerons
emousts of thess subsgtances by exemination of the emcreta and direct
mamre-nqnt of the body itself aro necessery,

i B, Protsctive Keasurase Ctudies on the efficlioncy of shialding
egainet radiocactive matsricls, the efficiensy of exhaust end ventileting
evetars spainat dangerous mmounts of dusts, the developrert of protective
clothing and devices, and the dsveloprent of rermocte control processing
rethods hevs besn extrecaly inmportant in the Yarhetten Distriot protociion
prégran to date and vill continue Into the future,
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Fe TiL» poszible thorapeusis of radlestion damare by the usze of
roulecoment tharapy for the dampgzed bodily elemerts, as well as thy
reduction in the exposure followinz deposition of rediosctive materials
in tho body dezerves ooneidersable study, Replacezsnt of the darmaged
hematopoetie eleronts dastroyed by severe radiation exposure offers one
posaibility; doteotion and noutralisesticn of unknown'toxlo subtstances
produced by radisticon end other such difficuld prekliems denerve
oconslgtent and detailed stuly.

A1l the ebove ctudies ars neosssury on alpha, beta and garms rays
and Lsutrons of varylng intensity, In aeddition, the radistion frox the
radionotive substanses to be digcussed heg likewise to be considered,
Lleo, the wffects of acute and chronic exposure must be determined tecause
of thely &lssinmilarity,

IT1 Ferards Due t¢ Soacial Xateriels

For brevity 1t iz prefo-atls to discuse the potential toxiolty of
speclel materiels by firet irdicating the typs of study to be carried
out, fellowsd Ly the presentation of those raterinle on which studlss
have besn necessary.

A, First, an actual determination of the toxicity of s substanos
rust be rade Indicating how poisonoue it woy be in both seute end
chrouie ernceure, In this way the toxio levels may be avoided in
laLoratory and plent envirenments,

(1) The mode of ertrance irte the body by inzestion, irhelse
tion and skin stgorption must be studied ag different manifeststione
ard desre~s of Ycxiolty mey Le produced by esch route ermployed,

(2) A& ocarsful anclysis must bs r2de ag to the charsotar of
the bieloricel clances with the production of physiological, histopaiho=
logicel and tlochemlieal evidencses of dexsge inourred,

(3) The nmeture of these injuries and the mechanisz by whish
thev acour wust liksvies be studied Inmnszuch as this affords information
s to the nscessery protection and indiosted therapy after sxposurs,

Be Freventstive meacsures requirs study,

(1) The effoctivenses of physical methods for the removsl of
hzrervdous ducte, reduction in skin contact and preoventiorn of inzestion
wugt be ressured, end pathods for scourate determinetion of such hezsrds
must be devaloped mnd used, The use of certein ctexmicels, ointnments,
ard the 1ike as protestive meagures must be studied ag to their offioieucy.

(2) Protective devices such as respirstors and oclothing wust
be tested on reyuired subsiances s;einst uhtoh tbey vi11 bs ueede
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{3) Finelly, approp,iste investigetion of therspsutie rensurss
€0 be ussd in the trealmaent of bLoth soute vnd chronis poiroring states
should they ocour in industrisl erposuro rust be xade.

i Completion of all phises of the sbove progrex on & veriety of
substances providss eomplete informaticn as to the wediocal sspects
nscossary to be considered in protoction of the worker, prevention eof

injury and treatrent of injury should 1% ocour.
€, Subatances on which studies of‘ this type sre necezsary are;
(1) TUrarium and its mpounds.
2. Ursnlum metal and itg cherical cocpounds, oxide,

nitrate, chloride, bromide, tetra &nd hexs-
fluoride, sodlum and arronium sulfates,

be Ureanium chain of heevy wmetalyg

Urapimm X1
Uranium =2
Radiuaa
Polonium

6. FPlecion products of olesvape of U-235 end plutonius

d. Artificisl isotopes of- ursniun - 2352, 234, eto.

(%) Thorium end its ohain

(3) Plutonium

(4) Gpecisl Accessory Vstarisls

L%

8. Fluorooarbons ¢ ’Z LA

b. Tlucrine :5'(. {» SN

Iv _liroductian Eeznrds

Ths results of siudies made on the nmaterials édiscussed above are
arplied for the provention and cortrol of irdustrisl hagerds eriring in
the lerge mamufacturing arsas where those materisls are used in large

amovnts.

A, In the Elsctronngretio and Diffu-ion ifet>ods for the isolation
of urandvn 236 the major hazerds sre from the wrarnium compounds, the
concantration of uraniuz X1 and X2, end the special acoessory watorlals
and by products formed im tha prooceas of xanufacture,

B, In the hitc pile whore plutonius (229) 4s produced on a
large scale, the urda are from the alpha, bets and gam:a reys, neutrons,
. the plutoniuva metal and ite ocxpounds, the various radicactive fissiem
products resulting from the pile cperetion,
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kto rile 1nsorporsise hazards froz wlphs radiation follewing atsorption
irto the body,

Dy Study of the medical asnsots of plant procrars asids fron the
detar=irztion of the effect of redisticn erd cherical torxieity, include
additionsl inforration cbtained from plant investigations asz fromt

1. Clinicel survey of all exposed persoznel
2., Menitoring of heserds by zpocial instrumonts snd mothods

8. Surveys of new types of graphite plles and produstien
equipment '

Harcrds of Vilitary Cae

A, Crdnsnce - sssambly of the nscessery dangerous radiosctive
eeterielr irto bembs incorperaied siriler hazards to these of plant pro=
Queticn,

B3, Atomie Exnlosion

(1) Irmadiate Effects

8, PFPadieticn = the redietion occurring et the tips
of the explosion courled with blast end hent causes
biologionl effects which may differ from these co=
ourring following other acute known effeots from
gorzee and neutron redistion, end dewerd study.

b. Blast « ths blast of atomic explosion 1is so intense
and may have totelly different types of shock
waves, receil wnves with other unigue blologlioal
effects which should be investigetes.

o¢ FHost « The interse burns from actinie type of
redietion have not beer studfed, Thie mlso
inoludes the eonbination sffeot of ell three
items in this group: ©blest, radistion and hest.

de Toctioal = uwethods of use of powb for most psrson~
nel effect; protection of owa assault trocpsp
applioation of other tyvpere of atomio explosion
and their tiologicsl effects and the like,

(2) Delayed Effects

8. Prctective Devioss « study of mothods of proteos
tion apainst the redicactivity deposited at the
time of blast.

%s Decontsmination = methods of decontarination of
soll and the like must be worked out for cleaning
up sotivwe areas,
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6o Investizetlwe Equinrent = spesial equipment mush
be devoloped and tested for uss &n investigating

berhed ersas.

de Ctudy of casunlty effscts « fleld study of fiasiom
clouds, porzible Injury to water suzply, soll and
the like, huxan darmage by populstion surveys.

8 Etudy of treatrwant of ell immadiete effeots suoh.
as radistion, heat and blast, ;

(3) Prepsration of pertinent inforcation in proper form for
uge by strateglo foroes,

I Conuileratiors on Orpenisetion exnd Budged

To imnlerent such & medicz) researoh program it weculd seem feasible
to rodel it aftar cns suggested by the present Yazhattan District redical
progrens This has certain advantages in that the main laboratories are
loceted in Vedloal Conters in the East, }ldwest and West. With sudch &
nationsl soope teaching institutions rey be utiliged snd work stirmulated
in ¢ll parts of the U, 5.3 these men snd thelr laborstories also offer
faoilitios of use to the Kanhattan Distriet in emsrgencies and for
medico lessl consultation,

Bslow is & breakdown of the approxirate current 1 July 194%e
30 June 1846 budget., These funds are for fundemantal, spplied readical
ard biclozical ressarch over a one=year perieds

194546 194047
University of Chicago $2,500,000 1,000,000
Tniversity of Rochester 1,700,000 1,200,000
Tniversity of California 250,000 260,000
Fiocharical Regsaroh Foundsiion 120,000 38,000
Columtia University 80,000 75,000
Tniversity of Eeattle 60,000 30,000
Los Alexos 100,000 100,000
Clintona Laboratoriss 200,000
Other Installations for Viecellanscus
Problems as Appropriste 100, 000 1,000,000
TOTAL $4,810,000 §35,880,000

It 1z Delisved that approxinately #5,000,000 per annua is an 8pproe
priste tudget for a program as difficult and as broad &s this must be.

It 4a proposed to distributs the rmajor portion of tke budpet among
three lerze universitios, ono in the oast, ons in the midwest, and one
in the vest (University of Rochester, University of Chicszs, and
University of Celiforzim, respectively). These three are particularly
deairneted bectuse of their past experience and fitness ir deslirg with
the problems involved, Lester but still substantial grenta for
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ediiticral work would be accigred to x,tit;:tion's“ti:rpu;hcut the
esuniry, & few of walch are listed atove,

Tkis program should bs correlsted with the gersral Atowie Energy
prozraa and should be ecrrefully integrated in Ltz coptrol with lowever,
fresdcm for the warious ingtitutions to pursue their individual resssrch
preblems,

Suzzmary and Recomrendaticns

1y A brief review of ths propossd research program is subzlittad,

2. A listing is made of the diffiocultios arising at the prosent
tirs, largely of a parsomnal neture, It is sugzpested thet offiolal
notion be tekern towerd the statement of the proposed research problem
on @ lonz=tern basis (10 years). Then such an aotion &s taken it v£l1
be peseible to ocorrect these defests by (1) scguiring people who have
chosen to puraue this type of work; (2) moguiring psople who may de
offered acadomic appointments of some type in universities anl other
eduoctiorel ingtitutions; (3) soquiring people who will be provided
with a definite estimates of the length of tenure.

Failurs to oorrect thepe workmeoeser will seriocusly ourtail, if
not doom, the satisfaotory culminetien of the work,
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