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The use of 1'1ss1on products ns n lllllitnry ngont ·prosoots a 
numbor or. vor:r novol considerotlona "Y:hioh distin{;\.tloh thbl potonti'nl 
weapon fror.i ohomiool toolc or \1nr, suoh ao r.austnrd ens, lewisitc, phos­
(;-().ne, ot 'oetorn. '.Zho tlDjor difforenooa botween chomicnl and rndioa.otive 
·poi son n may bo di vidod into tho followinc; prlnoipnl ontogorioe. Chez 
tho q11nntity or rf\dioactiva poison required to produce .lothnl offeote cnn 

. be m6nsurcd in tho ranGO of :micro~rnms ·whilo in the 0£1.l'.:O. of chemical ai;cnts, 
thoro in usunlly roq:1irod t0-"la to hundroJ.s of rnillit;rnms to produco 1oompll.rnble 
biological dnmnce. 1\-10; it is' 1mpo:isible to dotoct the prosence· or radio­
noti vo poisons without tho nid of suitn.ble eloc~rioal do.vices suoh o.s 
Geic;or co:mtors, ionization. chnmbers, eloctroooopos, et ootoro.. In othor 
'vorda, the ro.dintio::i. from rc.dioaotivo mnterio.lo cannot be detected by touch, 
smell, tnste, -ot oetorn. Threo1 the biolo&icnl drunai:;e produced by suoh 
rndie.t-ions hurl n high do~roe of le.tenoy in thnt even ~'lith lethal dose.~es, 
the full effeots mny not nppear for intorvnls ~x!on<linG from dnys to the 
ardor of. sevoral months. In o.rlditiou, oornploto rooovory from aub-lotha.l 

·injury mny not_oocur in a oonsidornble portion of i.ndivi~uo.l~ exposed 
and this i'notor of ohronio injury may be oxpeotod to ooour in a rouoh 
higher prorortion of subjoots thnn mi~ht be oxpectod from sub-lotho.l ohem­
icnl inju.rios from most, if not. o.11, of tho kno·.vn war gnses. Four1 re.dio-
ncti Ve poioono may porsi st in an infeoted roc;ioll for oxtrOll)Oly lOri{; 
periods of' time, if tho mntorie.1 injoctod ho.s a sufficiently lon~ hnlf­
lifo. Five; romovnl or re.dioactive matorials oaoo they hn.vo beoo1no depos­
ited on soils, buildinr;s, ronds, ot cetera, will bo in :nost instnnoes so 
dif:fioult thnt i'or nll intenta and purposes. dooontrunine.tion me.y be oon­
sithrod ml almost insunnounta.ble pro.blom. 

'lh('I fiS3ion producto onn be employod ~ithor ai;ninst persmmel,· 
both olTilie.n nnd n:ilitary, or they may. bo used to impnir if not destroy 
the ·\IGe of n~rlculturnl areas for the purposo of produoinc food crops. 
'.!hose mntorinlo cnn produce injur$ to mn.'l, o.s ;·1ell e.s o..."'liroals. Injury 
onn nriso from sovornl differcmt moohanisms, hanoly, inhalation, inco3tion, 
anrl extorne.l irr[\rlintion. Followin~ n~a:orption into tho oocly tho r.ie.jority 
of the lonGer-livod fis:;ion product::, whose half-lives oxtenci from tho ordor 
or· two vsooks to many yonrs, are e.ooumulntod end ter.aoiously rotained in the 
skeleton. lh13r~, thoy produoo intornnl irradiation or the vory soooitive 
bono ma.rro\'t nnd oven rnther trivlo.l amounts o~n. rr-,du~e 1-etha.l o!foots. 
'lho inhnlntion of finoly nuspended pnrtiolos su~:. as uusl;. or smoko, oo:ito.in­
ing n mixture of the lon~cr-livod fission products is nttouded by· e. 
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siGnificnnt porcentn~o of inhulod r.ia.toriul boin,; rotuinod in tho lun&s for 
intorva.ls cxtendh1r; to e.s lont; na a y:rnr. A ve.rie.blo but aie;ridlonnt fraction 
of the fissio::'.l. products initially retained by the lungs followinc inhala-
tion viill be absorbed throur;h the lung tissues into tho blood strenn end 
then bo deposited within tho skeleton. In Gonornl, tho dcr.uir;a to tho 
hm[;s Ylill be croe.tor thun to the bloou forminG tissues within the bone 
marrow. However. it is perfootly. fensiblo to. prepare radionctivo smoko· of 
such n character so that tha injury .to the bono r.:a.rrow will prodominnta 
over pulraonnry de.mar;e. 'lhe oral ingestion of many of tho fission products 
is fol).o-.·rnd by n rather trivial d.ogree of absorption fror:t the dir;esti ve . 
tract. If o.n unsopnra.tod mixture of. long-livoJ fission products is employed, 
less thnn from 3~".: to 10% will be absorbed throuc;h tho dit:;estive trncit. · 
Arproxir.intely half or the material. so .·nbsorbod will becomo doponi ted i..wi thin 
the skeleton •. Extornal irradiation nrisin;:; from fission products aproe.d 
over "o large nron, presents another important nsp~ot of the problem of 
rndionoti vo warfare. Ir .. e.mmoh o.s both bets ru1d .;enr.-10. rays are emitted fr.oc 
the fission products mixture, superficial as ·well e.s pcnetrat:i.nc-:~amn(;o·--~ 
may occur. In tho _main; the c;a.mma. rayn will bo tho more ominous cf tho 
two _re.dintion'b insofo.r o.s lethnl injury to po rso;.-J.Uel is concerned. From 
400 to GOO roonti;ens is believod to ooastituto en e.oute lethal doso of pan­
etreting [;D.rrl!l1n rnya f'or e.n e.dul t human. Severo end .slovl he a.lint; lesions· 
of the skin ond subouteneous tissues will occur follo·:ring 3,000 to 6,000 
roentgens of beta irrndintion of nn onorr;y ran[;o frora 250,000 to 2,000,000 
volts. Due to the fe.ot that beta rays nro relatively easily absorbed, a 1 

considoroblo diminution of' that effoot will nriso from nb~o.rpt_iO!l in olothL..:;, \ 
shoes, et cotora. ' · ! 

I 

'li10 oontreiine.tion of soi'is presonts- another aspect of the dastruot­
_ivo potentie.litios of tho fission produots no a military acont. 'Iha accom­
panying report on the behavior of fission products nnd soilsgrP4~cido.tes 
this issuo to a oonsidora.ble degr~e. Rriofly, tho situation is thnt most 
of' tho lo:1t;-li ved fission produoto, booe.use of their ohomionl properties 
become o:d:remoly firmly fixed on to Gail particles. Plonts crowinc i.."'l 
such conta.r.iinutod soils ha.vo the potentiality of e.ccumuluting to a vsry 
high degree, a oonsiderablo f'ractionof the fission produots that are fixod 

. upon the soil particles. Inasmuch as this e.ooumuletion by the plo..-its 
oocurs chiofly .in tho roots ·which e.re rolatively sensitive to re.clia,tion .. 
it oan be readily appreciated the.t.signifioa.nt areas or Ground may bo 
made ossentie.lly sterile insofar as their aGricultura.l use is 0~1oarued. 
In addition, there is a corollary problem whioh arises, namely, tho nssim­
ulation of certain fission produota, notably cesium nnd strontium in the 
leafy portious of plants. Conoeive.lily, food crops growin.; in soils oon­
taminntod below the level required to kill plants coultl reault in the 
poiuonii.g of tha ple.nt products insofar as nnimal or humnn consur:iption! 
is oonoerned. · 

The quantity of given fission produot mixture that is required 
to produco dnnmgint; offoots, whethor it be in hur;inns or ple.nts 1 dopends 
upon tho ago ond composition of .tho fission product rnixturo employod~ 
Obviously, thore is o.lr.io:Jt nn unlimited serios of numbors which oould 
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ba c;ivon for s•.tch amcunts since thore aro not only rr.ony elo:r.onts involvod 
io the fission product sorieo but nlso the hnlf-livos of the individunl 
elt':l'tlents procluoed in fission oxtond from seconds to centuries. However, 
os n practical considoration. the most effeotivo Group of fission produ~t 
elements, as militnry o.gonts. o.ro those whose hnlf-lives ranc;o from sovere.l 
woeks to the order of a yenr. '.lhis ~roup of fission products will servo 
os. tho basis for the values subsequently givon. ~ore precisely. it will 
be for n mixture of fission products that oxist in an irra.dietod natural 

· yrtixturo of uranium for n period of 100 do.ya which is thon allo·:ied to cool 
for a 1rn riod of 60 days before removal of the fission product a as a group. 

·As a result of trnoar studios done nt Jerkeley, e.nd subnoquont 
oxperi mont s includinr, nn invostigntion of rndiott"on effects ,·,·hi ch wol-e 
acoomplishod olsewhoro on the Projoot, tho followin~ cursory picture has 
been-·compiled. Tho inhalation of 10 milliouries of the unaeparatod f"ission 
product mixture described.nbove is estimated to bo e. minimum lethal dosu 
for the e.vore.c;e ndult humnn. It is prosumod thnt lethnl injury will arise 
in the main throur;h pulmonary drune.go rather thnn bono marrow destruction. 
The oral ine;estion of a.t least 100 milliouries of suoh e. mixture would bo 
required to produce lothe.l injury which in this oe.se \•1ould arise primarily . 
from bono mnrro·•1 damne;o produced from tho ntrontium and barium absorbod fro~\ 
the dir;ostive tro.ct and subsequently deposited in tho skoleton: .Im estimnte' 
of the amount of this fission product mixture r6qtiirod to produce exten1nl 
ganll!la re.y injury oe.n bost be expressed in the f'ollowinG me.nnor; 1 curio of 
rndiun gnnuna roy equivalent per square meter spread over n lnrge plain 
aron \'/ill produco nt n loirol or l oentimetor from tha c;round - O.O r·oontc;ens 
p!lr min·1to, 16 centimeters from tho grou.'1.d - 0.6 roentGona. por minute.., and 
100 ce!1timotors from tho (7ound - 0.4 roentcena par minute. Bxpressed in 

1
tanns of roentc;nns por dn~11, corrospondine; vnluoo oro 115 roentGens, 86 roent~ 
geno, and 57 roontGono, respootivoly. In ostimntinG theso values, nn nvoraco 
eomrna roy enore;:v of o. 7 Mev was assumed end absorption in tho oir no l'lell 

. as solf absorption in tho soil hcve boon 1r;nored. '.1.110 corrosponclini;. 
omount of botn irrndinti·on ia vorr- difficult; to osth1nto in vi.ow of tho 
vo.rintion produood b-..r tho different thicJ:noss of nrtiolos of olothinc. ot 
ootere.. In general, however.., it in likoly that tho r;nr:irna ro.y offoots will 
preclominato e.o tho nwre d"struoti vo •.. Inasmuch as 100 r of ·total body 
radiation oan be expected to produco; in a· sic;nificant numbor of individuals, 
scme degree of irreversible re.die.ti on de.mag;e, it would appear that e. flux 
of gnn::me rays at this intonsi ty would· render such· 0...'1 area essentinlly unin­
habitable. It ehruld be kept in mind that the vnlues Givon above for 
r;en~a radiation ropreaent' a hypothetical situation innsmuoh as diatribution 
will novor bo uniform end thoro will~bo othor variations duo to tho presenoo 
of buildinr;s, trees, nnd irroi;ule.ritioa of terrain. A detailed disouasion 
of the amounts of rno.terio.1. required to produco crop de.rnnco is presented 
in tho aooomponyinG roport. A moro prociso evnluntion of tha quantitios 
involvod for tho atorilizntion or U{.':'t'icul tural lnnds must nwnit the e.ocumu­
·le.tion or further acientifio lmowle<lgo in thia field of investit;ntion. 

In n(Hition to tho oritionl ef foot upori livin~ plc.nts followinc 
the conto.mlnotion of J.o.r~o nreno, thoro is a rurthor oonsitlerntion whioh 
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presents e. most ominous oompiioa.tion. Aesumittg a relatively uniform and 
widesprond dorosition of fissio~ products over arens of many square miles. 
thero will e.riso varying. nnd unprediotablo oonoentrations of this. a.otivi ty 
os n rosult of re.in or meltinb 3no-11e. ·rt roust bo realized that initially 
n lo.r;:;a fro.at ion of the deposited fissio:!l. products will be on the s urfnoo 
of tho soil. plonts, buildinGS• roads, et oet9ra, e.s a thin film of dust. 
Rriin or moltinc srto-.vs uill -.. msh n signifioa.'"lt fraction of these materials 
e·Jmy and they viill be· accumulated ln the run-off _water and mC\y be carried 
consid<Jrnb]fJ <lists.neon to a.--iothor locution. It is quito logicnl thnt e. 
r()distribut:ton in a ·concontre.tod form would prove most disturbing, pe.rt­
iculr.rly from tho· point of view of. g0.!Jllna radiation if such remova.1 and 
redb;t ribution should occur in a thickly populated e.rea. s.. 

. The possible ~othods of distribution of fission.produots that 
are of ·militnry ~ignifioanoe he..ve baen inveatigated only tq__E)._V_51_ry_limi_ted 
de,Groe c.nd on nn extromely smo.11 soe.le • Such methods were· developed prio­
nrily nt BerkP-ley for the purposes of studying tho behe.vior of:fission 
product aorozols following thoir inho.la.tio!l by animals. Stable aerosols 
may be produoed by dopositinG fission products upon n snake produoinG 
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~i;ent, ns for examplo, tho zinc 1-:exachloretr..nne-amrnonium perohloro.to mix­
ture 7ih:i.ch hns be~m usod for many years for the purpose of obscuration. , 
Such n typo of preparo.tion would appear well adapted for producint; fission.\ 
product n9rosols to subject urbtm popule.tio11s t~ fission product poisoning 
by inhalation~ Othor possibilities prosont thomsolves such ns dispersal 
of n fine portder by r.ior.ns. of n burstine; ohnrge, tho roduotion of the prin.:. 
cipal fission products to a. metallio state and their aubaequent combustion 
to form finely divided oxide S!nokea, the produotion of fine spre.ya of sol- .

1 utio.~s of fission produots. and the dispersion of a fission product mixture(· 
],..~.the for:n of small purticloe of the aize of tho order of O.l millimeter 
~n di emetor. These are problems about Ylhioh there nre many individuals 
better qualified than I to present intelligent sugt;estions~ It; should be 
pointed out that in meny instances, it is to be presumed that where aerosol 
concentrations of ~ission products oan be oronted at suffioient levels t9 
produce serious biolbgical de.me.go as a result of inhalnti~. there will 
occur the doposit!on of such suspensiona upon the ground in sufficient 
quentitio~ that fftll approach, if not exoeod the radiation flux, that will 
result. ~~ aeveF~ 6xternal gamma ray de.maie to individuals ao exposed. 

Thora nre lmovin e.t preo:mt ~J'J~·1 io·-v O..'ld rolntively ino.ciequate 
mensurea that oe.n bo employed to oombat tho probloms arisinG from radio-
eotive warfare. In tho ·first plnoe, the rer.iove.l of long-lived fission produots, 
onoo thoy he·.re beoome either deposited within the lunr;s or absorbed in tho 
body, has been uusuocessful. Absorption from the digestive traot following 
oral inGestion om1 be reduced signifioe.ntly by 111oreasing the oaloium content 
or diet for sovernl weeks before o.dministretion of tho fission produots. 
7he ndministrntion of oaloium or strontium at the time of absorption or 
aubaequontly, is not of aign1ficant value. '.lbe administration of strong 
cnthnrtios nt the time of oral ir.Gestion would be of volue to reduce the 
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time intorvnl v1hen tho· unnbsorbod fission products would re::min within 
tho clic;ostivo tre.ct nnd henoo reduco the dot;roe of loon! rndiotion of 
thoso orGrna. However. absorption of fission pi·oduotc from tho die;oative 
trnot is not uicnifico.ntly roduood by tho u:.;o of cnthortics. Obviou:.;ly, 
it is not pro.ctico.l to adequately proteot individuals fror.i oxtornol f;O.O.'TIO. 

rndic.tion i.f t hoy nre to move ob out in nrens >1hich hc:vo ·been heavily cm­
trunino.tod. Tho typo of loud o.rmour that v10uld bo required would woigh 
mnny tnns. In addition, it :>hould bo pointod out thnt there is no satis­
faotory r.iothod for oombnting the offeots of ra.dintion onoo tho individual 
has been so oxposod. In briof. thero is no sntisfootory mGthod of roducinG 
the effects on personnel from fi1rnion produots oi thor follonin:; introduotiou 
of the:>o acento into the body or ~ftor dnmaGing oxtornnl body oxposuro has 
boon rec Bi vocl. 

. .The reoont ·and illuminntinG oxpori.onoo::i from Operation Crossroads 
~mphashos the diffioultius thnt will bo onccuntorod when oxterno.l objects 
become ocnta!:linnted with fisoicn products. It is ossontially impoa:dblo to 
leach the;n from soils end the diffioultios that will prosont themselvos 
for .tho deoor.truninr.tion of buildint;s. roo.ds, and other mcn-mn<lo structures 
ma.y ba oxpoctod to bo o.lmost or:;unlly insurmountable. In other vrords, once 

· those a[;ents e..re deposited •. the troo.tt?:ent of both nnin:nto and ir.nnime.to 
objects that have become infoctod with radioncti vity v1ould appoo.r to be au 
e.lmost hopeless tnsk in lii;ht or our prs:.;ont lmmvledc;e. '1110 previous prep­
aration of aroas thnt may be expootod to bo so ~xposod offers only limited 
encouragement. 

\ The most signifioc.nt remedial measurea that mny bo to.ken follow­
ine; the deposition of fission products will fo.11 into two roo.jor ontogorios. · 
First, the rapid evacuation of perso1mcl in nuoh o.reo.s e.s may bo infected, 
end a prompt survoy of nll such individuals so that those who have re·coived 
suffioiont mnteri.nl to expoot sorious drunago may bo hospitalized for what­
ever palliative measures may bo ava.ilablo to reduoo their distress. · ./l.t tho 
onme tin:o, such a wooding out proooss r.ialcos lt po:isiblo to relenso individ­
ual::i who oro relatively freo from radioactive oontaminntion for whe.tovor 
no~ivities thnt mny bo needed.under such oiroumntcncos. It is possible to 
orr;nnize a. very rapid CJJd relatively prooise menns for making tho typo of 
discrimination noted o.bove if proper nrrangor.tonta hovo been rnu~o boforo­
hend. TI10 seoond phaso of this problem is, of oourse, tho prompt tJonitoring 

· of infeoted areas so that tho dor;ree of oontruninntion and don[;;or can be 
properly doton~inod. '.!ho dotoction of damnco to individuals from oxtornal 
ce..'i1mn rn:1 irradiation is loss satisfactory. Thie is duo to tho foot thnt 
frequently tho e.r:iourit of irrndfotion roquirod to produce ir.inodic.to ronotions 
of radiation siolmoss such os ne.usee., vomitinG, ot cotora, is not fur fro:n 
the lothul dose. The chnnc;e in number and distribution of tho leul:ooytoa 
of the clrculnting blood is role.tivoly sensit;ivo to amounts of radiation 
in the rnnGo of 50 to 200 roontgen3. IIov1over, duo to tho fact thnt tho pro­
oodure of to.king n blood oou.nt requires of the ordor of thirty "minutes, it 
mi~ht bo difficult to adequately ex~~ino larGe numbers of individuals within 
a short spnoo of time. · 

'.1110 po3siblo types of· application or rndionctivo nGcnts ns 
military wenpons o'an be ini tini"ly di vidod into two mnjor ola.ssifiontions; 
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stro.to(;io o...1d tc.ctioo.1. Ono of tho principal strnto;::;ic uses of fissi0.1 
produots will probably be ngninst tho civilian populntion of lnrco oitioa. 
It onn bo "woll irr:o.cinod tho der;ree of conotornatj o:'l 1 o.:; woll ns fear o.nd 
npprehonsion., tho.t such an nr;ont would produce upon n lnrce urben populo.tion 
after its initial uso. Apo.rt from the effoot upon the mornle of the populcoe., 
thoro is. of oourso, tho possibility of rondorinG larGo nreas within the city 
uninhabi tab lo duo to tho prolonr;od go.."":1r.ia re.dintion of such oonta.:iinnted 
areas.. i~'hile it is ontiroly likely that the souroe of fear induced by ouch 
e. weapon viould be diminished o.s tho population beca."T'.e bettor infonned ns to 
tho ne.turo nnd dogroo of hnznrd to bo expeotod, tho f aot that larso sections 
of oi tio0 would be ronderod unteno.blo v10uld soriously dislooe.to the normal 
fl.motioning of the nntion as a wholo wore many cities to bo involved sinul­
tn..'1.oously. Conte.ruination of rosevoirs doos not nppae.r t·a ·be a. vory effooti-.o 
use of fission. produots duo to tho fact thnt the majority of them w6uld very 

~·_·0 quickly nttfich themselves to the oonoreto or earth contnining tho water 
._:j nnd 'those the.t did not remain behind would tend to bo caught in ·the water 

systom Y1i th tho rosult. that little if nny e.otivo rr.nterinl would_e.ctue.lly 
roe.ch the individuals dependont upon the water supply. It is possible, 
of course, that oonte.mination of a very small resovoir by a larGe e.mount 
of e.oti ve me.tori al mie;ht conooi vnbly produce some effective oontaminntion 
of tho water, but oven hore, I do not bolie~o it likely thnt tho effective­
ness of such a proceduro would warrant the. use of the large amou:it of mo.t-

i eria.1 roquirod.· It would oppear that fission produc'cs· miGht b~ vary ef'feot­
ivo for the denial of nccess to small koy aroas,notably railroads, shipyards, 

/ 
\ docks, hishly concentrated large industrinl este.blishmonts, as for exo.."!'lpJ.o 

steel mills, po;·wr plnnts, faotorios proeuoinr; essential commodities, et. 
\ co.torn. The; ndvn..ritni;e, of oourse, of this typo of interruption of function 
) is thnt. tho ror;ions so tree.tad e.re not physically destroyod arid if the 

appropriate fission product mixturo is employed, the interval <lurinc which 
suoh areas nre rendered inaooessible can bo pretty muoh solaoted at will • 

j 

. Possible te.ctionl applioo.tions tha.t are fairl;t obvious are the 
deninl of oertnin nreas to troops, notnbly bee.oh heads, narro•·1 rno\lntain 
pozses, connl s, et oetorn. Tho direct use of fission proqucta e.ither e.ge.illst 
massed troops or aGainst personnel in trench fortifications, not readily 
neutralized by moro oonventiona.l agents, night be quite offectiva. '.I.be 
possibili+.y also presents itself of the contanination of military nnteriel 
of vnrious typos, as for exnm~le, aircraft, quartermaster stores, ammunition 
dumps, et cetera. It is entirely po0sible that tho uso of fission· produots 
mir;ht bo offecti vely extended ngnin::;t naval vosso!d either by shellin~ .. us int; 
missiles containing fission products,or by sprayin& tho matorinl over tho 
entire ship. 

It is o>..-tronoly difficult for me to mako intelli~ont ovnluations 
of tho rolnti ve i1:tportanoo ·of di fforent strntoGio ·and tnctioo.l uses of rndio­
noti ve ngouts sinoo I run quite unf'nmiliar \'ti th military science,. Before 

1 

loavinr; this phaso of the application of rndioo.otivity to we.rfnre, it is 
portinont to point out that tho amount of fission produats produced in 
crontion of oufficiont plutonium for a bonb would be adequate to r~mder un­
inhnbituble for a pariod of we a ks to months an e.ren that is coiope.ro.blo to 

- ------------------------- ---------------· 
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that dostroyod b:,r the oxploi::>ion or n aing;lo bo1:1b. ~·.11011 it is conaidered that 
i3 is pos::iible that vdthin tho next decade thoro will bn produood plutonium 
in o:r.ount 3 W!l ioh mo.y opp roach O.n Ou'l:IUO.l lovol ill tho rnnc;o Of' ten3 of' tons 1 

it beccn!es nrpvront n nation producing such mntoric.1 at this lovol would 
possess "tha potentie.lity of r 1:mdorinG tmrn of thousands o.r :::quaro miles 
co:r.pl-;to ly tminhubito.blo even for .in tervnls of tho order ·of. a ~ew days. 

I stron;;ly foel that the best protoot:i.on that this nntiou oun 
securo a~ninst tho possibilities of rodiocctivo n~<mta ocinc; omployed ns 
a ~ilitnry tool by some forelgu power i::i a thorouGh ovaluntion and untler­
stan.ding of tht'! full poterrtinlity of s:ioh an aGont. P.v.,n i.f it were po::rniblo 
to predict the evil consequences tl~at. will result 1rom the uso of suoh an 
L,.'71f.lt1a:::ont mill tary impleoent • suoh n~ol usion3 thnt could bo ma.do wculd be 

s. 
inadequate. In othor words, I bolievo that it is nooossnry for tho adoquato 
dofensos of this nntion that· e.n e.ct1v~ and comprohensivo examination of tho 
entire problem ba made .by the armad .se1·vioes. Such:..a progrrun, I fool should 
bo cnrricd out by tho Chemical l';erfnr~ ~orvioo with the collaboration o.f 
other into re st'Jd brunch(1S of th~ r:-;-:-,y e.nd the PAVV. Inasmuoh as it i a nppnr 
mit that such studio:; ~ut-t be mndo by m~ons of' large see.lo expo.rimonte.tion, 

. ns well us lo.boro.tory resonrch, it -,rill be essential thnt there be made 
nvailablo in name iso]r..tcd region ru:i axton<iivo proving grotnid. Hore n lo.rgo 
vnri!lty of field trio.ls could be oonduotod, tho naturo of which are augc;osted 
in eo.rlior <liscussiona in this roport. 

To mo, it would nppenr tho.t the Chomicul r;arfnro Service, in 
vi1m of its -l<;mc-atnnding oxperienoo in the uso or other ohert1ionl and phys­
icnl SGcnts of t.'>'C.rfnre, wculd be boat ndaptad to undortnko nnd auporvise 
:suoh n proGrom. In addition, 1 t wculd nppear hic;hly desirnblo to nppoint 
a ch-ilio.n advisory commi ttoe oompo~Jed of a group of ohemist s, physioi:St s, 
a.pd men trained ln tho medical cmd biolosionl soioncoa. This croup of oi v­
ilinn sc-lentists, which v1ouid presumably be drm\'I1 from quolifiod individ­
uals who ho.ve hnd o;ict.cnsiva oxporionco.in.the diff'oront nupect;;; o.f tho rooont 
rlovolopments in nuoleur energy, · v1ould sorvfJ to a3sist and advise tho armed 
forces whenevor such help would be ncodod. I beliovo that it would bo 

f 
unapproprinte as well us difficult to seek tho assistnnoe o.f univorsitias 

/ for di root research aid on most o.f tho problem a of invoatige.tion that tho 

I pro:;rnm ~1dicntod above would roquiro. IIoWQ"\'"or, tho fundnri1entul kno·:dcdco 
. in th~ fiolds of .chemistry, phynios, and modicino thnt is in tho hlUldo of 
tho civilinn soiantists should bo drnm1 upon fre'9ly. 

JOSEPH G. HAMILTOH, tr. D. . . 
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