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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.
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III Hezards Dus to Speolal I'aterisls

A, Toxloity
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S, Fature of Injuries and Vechenie: by which They Ocour

Be Treventative Neacures
1. Physioal Kethods
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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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é¢ Following achisvanent of victory, uD \} 1r!c\o Jective
for the irpiividuel prodlem Las bsern steted,

It 49 obvious thet continuad success of the ressarch prograc s
established end pe2intainad by this organizetion demazds first of all
the irmediste corrsction of sach and rll of the stove-r.entionsd parsomnol
problems. Otherwise the individusl progrems will deteriorste rapidly .
with the final destruction of the nucleus of sciertists or which such e
suocassful program largely depends,

It must be exphesized that this program would not nacesserily be
limited in its applications to stomioc prodlexs alons, tecaues, as §t
kas elresdy bosn shown, the techniques developed will yield informstion
of great importance to alrost every bransh of biolczy ard rediocins,
Orgerizod effort agein will sucoessfully develop sdditionsl new tools
wlick can be used in tho attsck on fundersntel mediocel problems,

A slightly more detailed outlins of the field ieg given below,

1I Gonsrel Studleg of Redietion

The radiations encountsred in nuclear fission esg w3ll as those
ensourtered from naturally radiocective substences divids themsslves into
the following types: Alota reys, beta rays, garra rays and neutrens.
Inforretion aveilable from the litersture on previous studies indicales
a rather extensive knowledge of the bicle;loal effects of Z-rsys and
ge=ra revs and very litile inforretion on rlpha end beta rays and
nsuirons.

The progrars were and are organized using the following basie sute
lires

A, The Physioel Yeagurement of Indlatlon of varlous types - Eere
it 43 necessery to develop methods of eocurwicly memsuring end stenderde
12ing the dosage of rndiction to be used in the blolugiocal experimantse
tiorn and merpurcuiont of the extent of eny lazardous rediation which might
be found in ® plent ares, :

B, Ths Bioloric Iffects of Fadimtion, Beoruse of the known
deleterious ef{sct of re.ciccion on the snirel organiesx, it beocoras nsceg=
sary to detercire ths effect of costrolled doseges of the warious typas
of radieticn on varicus snirisl specise, sc thet zuch observations can
be ured in tho control of possible human exposure,

The types of blologioal effect posrible to study eres

(1) The Survival Tire or perosntage that ths effect of a given
doss will reduce the norral life gpen c¢f different anirel eoesies,

(2) Tre Genetlo Effects of radistion as rarifested in the
developrent of atucrzel individuasl types from changes in the hereditary
mectanigm,
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in the rakeup of tre virioas body tissues,

(4) Physiolozical Changes produced by the altsration of ths
rorral functioning of ariral tiseves following radisthn,

(5) Blochericsl and Enrymatic disturbances which are the
potential source of these physiological abnormelities.

Co MNothods for the Detection of Vinimsl Radlstion Daregze are
developed direotly from observation of the sbove types and are applied to
study of the human individual or worker. These inoclude studies o

(1) Biosherical and Fnsyratio Chanres which may be detected
and which, if weasurable, can be corrected before irreversible daxege
2e teken place, Examples of such change would be effects on the
:etubolisn of oopropo-pdyrinc, oxurotion of abnorrel sudbstances in the
urine snd the like.

(2) It has beez knovn that rldiltion depresses tho functlon of
the hematopoetic system 1nd deotelled study is indicated to detest cerly
changes under controlled doss radiation withall blocd elewents under

continueus obserwstion,

(3} The Produciion of Anatoricel Chanres such as erilation,
sicin erythera, and altarations in the intesrity of the ekin and the like
rust livewlise de studied under contrelled dosege.

D, Studies are lixewise indicated on methods for the prevention of
rediation injuriess These iroludes

(1) Xethods of prysical detection of externsl radistion by
the development of sensitive direot resding instruments capable of the
detestion of amounts of radiation well below thoee necessary for
dermongtradle injury to the animal sudjacts,

(2) Methods for the detormination of harmful axounts of redioe
sotive durts and gaces in air, in water and the like, Veny rsdiocactive
raterisls 1ike rsdiun are deposited in the body and in sush locations
produce injury to tiassue, YNethods based on the deterrination of dangerous
smousts of these substences by exemination of the emcrets and direct
Laasurement of the bLody itself are necessary,

i  EBs Protective Eousures. Ctudies on the efficioncy of chiolding
sgeinst radioactive maoteriels, the efficienscy of exhaust end ventileting
sveters speinst dangerous amounts of dusts, the developmert of protective

clothinb and devices, and the developrent of rerwote control processing
rethods heve bean extremely important in the Wanhetten District protection
prégran to date and vill continue into the future,
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Fe Tus poscible thorapeusis of radistion damare by the uce of
rovleconsnt therapy for the damrged bodily elemerxts, az well as ths
reduction in the exposure followirz deposition of redioactive materials
in tho body deszerves oonsiderstle study. Replacezent of the daraged
hematopootie eleronts destroyed bty severe radietion exnosure offers ons
posaidbility; deteoction and neutrslizaticn of unknown toxie substances
produced by radiation snd other such ¢iffiecult protlems deserve
consigtent and detailed study,

All the ebove ctuldies &re mecessury on alpha, bets and garms rays
and wsutrozs of varying intensity., In eddition, the radistion frex the
radioactive substanses to be discussed hes likewlse to be considered,
Alrzo, the effects of acute and chronic exposure must be determined tecause
of theiy cissimilarity,

II1 EFezarde Due tc Swnacial Xateriels

. For brevity it is prefo.atle to discuss the potential toxicity of
speclel nsterleis by firet irdicating the typs of stuly to be carried
out, followed Ly the presentation of these rmsterials on which studies
have been necessary.

As First, an actual determination of the toxicity of a substance
nust be rade indicating how poisonous it rey be in both acute and
chronie erpcsure.s In this way the toxic levels may be avoided in
laboratory and plent snvironrente.

(1) The mode of exirance into the body by iprestion, irhels-
tion and skin atsorption must be studied as different manifestations
end degre~s of tcxiolty xey be produced dy each route employed,

(2) A ocsreful arnslysis must Ve rade ss to the charactar of
tLe bieloricel chances with the production of physioloriocal, histopaiho=
logicel and tiochemicsl evidences of demsge inourred.

(3) The mature of these injuries and the rechanism by which
they soour must likewise be studied Inaszuch as this affords information
s to the necessery protection and indioanted therapy after exposurs,

Be Praventstive moasures requirs study,

(1) The effectivensss of phyesical mothods for tho removal of
hazerdous ducte, raduction in skin contact snd prevertion of inzestion
puet be ressured, end cethods for scsurate determinetion of such hezsrds
nust be developed and used. The use of certain clemicele, ointments,
ard the like as proteotive measures muest be studied ag to their efficlency,

, (2) Protective devices such as respirators anl clothing wust
be tested 02 rejuired substances e;einst which they vill be used,
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{3) Finelly, approp,iste investigetion of therspsutis ransurss
€0 be ussl in the treatmaent of bLoth soute vnd chronis poiroring siztes
should they ocour in industriel ezpo::n'o rust be xade,

i Completion of all phises of the stove progrex on & veristy of
substances provides ecmplete information as to the xwedical sspects
nscossary to be considered in protoction of the worker, prevention of

injury and treatrent of injury should i€ ocour.
€, Subatances on which studies of‘ this type sre necescary eres
(1) TUrarium and its mpm.mdl.
2. Uranium metal and its chemical corpounds, oxide,

nitrate, chloride, btromide, tetra 2nd hexs~
fluoride, sodium end arronium sulfates,

be Uranium chain of heavy wmetaly

Urapimm X1
Uranium =2
Radiuaa
Poleonium

6. FPlecion products of cleavope of U-235 and plutonlum

d. Artificisl $sotopas of.upsnlum - 232, 234, ete.

(%) Thorium end its chain

(3) Plutonium

(4) Gpecisl Accessory Vsterlels

L%

8. Fluorooarbons ¢ /?_ LA

b. Tluorine :5.{. {» ¢

Iv _liroductian Eeznrds

Tha results of siudies made ¢n the materials discussed above are
arplied for the provention and contrel of irdustrisl hazerds eriring in
the lerge mamufacturing arsas where those materisla are used in large

amovnts.

A, In the Elsctronngretio end Diffu-ien I'st>cds for the {soletion
of urandvn 236 the major hazerds sre from the urarium ccmpounds, the
concantration of uraniuz X1 and X2, and the speclal acocessory watorisls
and by products formed im tha proceas of ranufacture,

B, In the hito pile whore plutonius (229) 4s produced on s
large scale, the zu‘d: are froam the alpha, beta and gamea reys, neutrons,
. the plutoniuva metsl and ite occwpounds, the various radicactive fissien
products resulting from the pile cperetion,
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kto rile 1nsorporsise hazards froc wlpha radisilon follewing atsorption
irto the body,

De Study of the medical asnsots of plant procrars asids frow the
detar=irztion of the effect of redieticn erd cherical torxieity, include
additionsl inforration cbtained from plant investigations as frome

1. Cliniceal survey of all exposed personnel
2., Menitoring of hegards by cpocial instrumonts end cothods

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

Harcrds of Vilitary Cae

A, Crdnsnce - sssambdly of the neceszery dangerous radlosctive
raterieler irto beobs fncorporaied siriler hazards to those of plant pro-
Queticn,

B3, Atomie Exnlosion

(1) Irmadiate Effects

8, FPadieticon = the redistion occcurring st the tice
of the explosion eourled with blast end hent causes
biologionl effeots which way differ from these co-
ourring following other acute known effeots from
gorzee and neutron redimtion, end dewerd sgtudy,

b. Blast « ths blast of atomic explosion $a g6 intense
and may have totelly different types of shock
waves, receil wnves with other unigue blologionl
effeots which should be investigates.

o¢ Fost « The intense burns from actinie type of
rediation have rot beer studied, Thie mlmo
inoludes the eonbinstion effect of ell three
ijtems in this group: blast, radistion and heat,

de Toctioal = uwethods of use of powb for most psrson=
nel effect; proiection of owa assault trocpm
applioation of other typee of atomio explosion
and their ticlogiocsl effects and the like,

(2) Delayed Effects

8. Prcotective Dovioes « study of mothods of proteo=
tion spainst the radiocactivity deposited at the
tims of blast.

®. Decorntsmination « methods of decontarination of
soll and the like must be worked out for cleaning

up sotive areas,
\\\5\\35\§‘ N\ \\\'« W
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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 w11
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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