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The ad~ ot the •aupw• bomb bae empbaliMld probl. .. or a 

different nat.un trom tboM general}J' aaaoo1at.ed vit.h t.he 100Dftllt1omJ.• 

atom.a V9llpOJ1, part1oularl.y tboae probleme anooiated v1th \he ~ ot 

a larp amount ot radioutin fallout aaterial onr an arM or aany 

9e1uare ldl••• It 1a the purpose ot t.h11 preaeniation to outline oart.a1D 

. 
cioee. 1 ehall deal mainly vitb the !al.lout red1at1on1 am their med.10&1 

atreeis, and aball en!MTOr to gin aomethi.Dg of aurnnt t.h>ught on the 

d1agnos1m w \reatmant or diaeaae •tat.es resulting troll upoaun to 

then radiationa. ln wbat follov11 t.he Yieva expreaaed are my own am 

do aot necea&&r1.17 reneet t.ho• ot any inet1tut1on or eovarnment ageney. 

IU•lt• ot S,be "Qqpysnt1gpe1. 'frRPRI 

ror purpoMa or oontrut., I ahall mention briefl.7 the etteot.e or 

OODTenUonal atc.ic we.pone vbioh haft been oonaidered ohietly 1n the 

oont.xt ot a high air burst. The tam1llar blast aid beat ef'feets tl"Oll 

ltUCh a burst have been rnieved 111 aany publications and no lldd1t.1onal 

oorrnent 1e neoeesar;r. The l'lldiation haBal"d 1a due to the WUal 1uma 

radiation, and exposure. to this r9C.Uation 1a onl.7 a tew eecond1 in du.ra­

t.ion. fallout 1s ot relatiTely no a1gnit1canoe with thia tn>• or burst. 

Thua, there ie DO a1gnil'1cant oontamination or lk1n and1 t.heretore, no 

I 



ak1n beta leaiana. Ukevia•, t.her• 11 no •1cn1fioant probl• trca 

1np1t.1on or inhalation ot nd1oaoUn •teri.al., W benoe, DO •iJ>­

t.rnal. emitter• problem.. Piadiation under theH circuutanaea vu 

oorud.dered responsible fur appro~tel.T 15% of the total oaeualt1e1 

that vere t.reated at HiroBhiaa am Nagua)d. It perbap1 ~ be 

noted, hoW9V8r1 that radiation wperilpo1ed upon thenal or •abaniD&l 

1DJ\Jl"1 ~oubt.edl)r oontributed to the enarity ot au.ah 1nJurie11. Alao, 

it blaat and thermal d8UB• were reduoed by substantial. bu1 ld inga or 

abel.t.re, the percentage or oasual.Ues t"J"Oll radiation dfABP vould 

increase. 

IU!U•" the "MK" Rb 

2. 

With t.be •wper• bcab1 the aama problems encountered with earlier 

atmio vaapona v1ll aleo be encountered, onlJ magnified M.n1 tiMa. The 

area or total destruction, instead ot one or tw mil•• ill diameter, m&:I' 

ext.end to -.uy ail••, depmling q>cm the a1.1e ot tbe wapon. bra v1ll 

be blast, beat alJd ndiation caaual.Uea u betore, and the aam probleu 

ot han:llingaaaa caaual.Uea on an U13pN094tat.ed aoale with min1msl or no 

taoll1Ues vil1 pertain. In addition, \h8 probl• ot extenai.Y• tall.out 

NYOO 

Th• po.aib1llty ot ezt.ena1ft am eer1oua fallout 1• not reetr1oted 

to euper wapona. With surtaoe, umergroulld am underwater burst ot oon­

wntional weapona, tall.out has been long oonaidered; bovner, 1te po111bl.e 

.. riowmese vaa not oonrpletely appreciated until 1.nrormation on fallout 

trm. the ••uper• bomb vas releand by Chairman st.rause (preaa relu.ee ot 

Peb. l~, 19SS). hOll hie statement, it appears that. the bomb'• al.end 

could drop radioactive ashes in a ciaaJ-ahaped sou about 220 llilee long 



and 20 to 40 miles vide, an area extending from i'boenix to wll into 

Callforn1e or Rev Maxioo. tasential.ly all unprotected persona ln the 

cont.am.ir.ated areo ror th1rty-a1x hours or llON within l.40 1111.ea ot 

cround aero vould die tro:a raaiat.lcm exposure and 90:00 deaths alght 

result among persona u tar a• 220 a1lea from the blan. the 11<>ne1 

thus outlined tor potential D:>rbiclity and lethality vill depend ob­

Tioualy on weapon aiae, v1nd and other voather conditions, eta. 

ChairQan StraurH e;!lpheai&ed that possible ca&U8lty figures g1Ten 

are tor the writ pogsible 11tuat1on. Casualties mi{tht be reduoed 

greatly 1n nuaber b&oaua1:3 mny in the or.a would take 1helter or 

evaouete the area. Also, the _pattem or fallout might be epott7 in 

nature, and thus, many would eaoc.pe expoBUl'9. Neverthelaas, the area 

vhare potentially eerlous casual ties 1l8Y reaul t v111 exoeed h7 orders 

or megnit\de the relatiYely smoll sreea tor conventional veapona, and 

1n the tolloving I ahould like to investigate t.be problems involved 

in the oontma1nated area that should be cona1dered 1n your pl.enn!nl. 

S1zti1ficant tellout reaults only vban the rs.re boll oomes 1n 

contact •1th the surfeoe ot the earth. 'ttith the high air buret, radio­

activity cofldenses on17 on aolid ,lJflrtiolea tron the bomb oaaing it .. lt, 

and on dust 1n the air. The particles ate azmll, are ~h into 

tho ata:>a.1,here and do not settle· to the earth tor a period ot daya 

or ne:n am.the. By the time they Z"8ach 'the earth's ~0tbe 

major ,lart or. their ?'fldiooot1vity has ~ dissipated hnrmlesaly in 

the at.ilx>&iJhere encl no eienifioant hazard results. If• however, the 

weapon ie detolltlted on the aurtaoe or close enour.h eo that the tire 

ball touches the eurtaoo, then large a~unta or material v1ll be 

drown up into the bomb clow. 1'hny of the perUole!I thus tormad 
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an bu~ enouch to 4•80Cld rmpidl7 vhile 1t.Ul lnt.enM}¥ rlldS.oaoUft. 

The result 1s a oomparat1wly looali-1 area ot ext.rue l"lldioact1n 

oontllld.natlon and a av.ch larpr area or 80lle basard. 

Tbe fallout ana v1ll oouist ot a lar,. oont-e•inated plane, 

.S.ttlng alpha, beta am penetrating gazna radiation. It v1ll be 

apparent that aost ot this fallout area vill be beyom the range ot 

destruction by bl.a.st or beat, and thus, w ere deal1Dg vi.th euen­

tially a "pure" radiological aituation. t.t \UI conaicler the poaeible 

118dioal etteats ot these rldiations, their relative !Jlport.anoe and 

poaaihl• aethod• or prnenting the atrects. 

The pm.a radiaUons are penetratirag and will produoe 1.be 

aam t.;rpe ot injury produoed by the 1n1 tial rmiation t rom the 

convmtional. weapon. In the one caee radiation 1• dellnrc trca 

a "point eouroe"a 1n the other trom a plane field. In both 91.tua­

tiona, penetrat.1.q r.U..Uon ot t.be entire bod7 reault.1. ~1t.a­

t1wl)r, the n.W.t.s are identical. QuantitaUwJ.¥ (e.g., clo­

etrect nlaUonllhipa), there aq be di.fterenoea due \o 1Deo11plete]T 

knovn and umeretood ditterenoea 1n the enero ot nd1ation 8Dd 

pomet.I")" ot exposure umer the two OOD:Utions, aJld to ditterenoea 

1n doee rate. ror t.baae reason•, and for eddi tional reaaont1 to be 

.S\'Uoed later, inmt.ruMDt l'elldings or roent.gm do" M&IRU"ed 1n 

air an1 publlahed doee-e!fect tables for man ahould be wied 01117 
- NYOO 

u a rough guide 1n casualty estimation. -

ror order or ugn1t'Ud• of doses t.b.St may be enoountered in 

the fallout aru, the following figures for total doM tor t.he firet 



w.rt.1-liz baQJ- period, are quoted f'l'm CbdJ'llan St.z-auaa' rel•u•. 

Ten a1lH 4owmr1D! fl'Oa the larp derloe tired at the IU k1 nS Atoll 

'· 

on March 1, 1954 wit.bin the t.eet e1te, a tot.al do" ot ,,ooo roentpna 

vu del.1Tere4 onr a period ot th1rt.r-llix boura. The larp.t to\al dS'M 

del1Tered out~• \be test eit• vaa 21 JOO r tor t.be aame period at. ~ 

DQl"Upwlt em ot Boacelap Atoll about 100 llilea trca 8Udn1. ~ 

o\hc' area1 ill Rongiel.ap, llO and 115 all•• troll 11kin11 reoei."4 2,000 

ud l'° r respeot.1ftl.7. Another area, 12' Id.lea trOlll B1ldnJ. noelftd 

1,000 r nw !Jle t.llin1-aix hour perlocl. 

&tteot.• tha\ mq be •lEplot.e4 tor eiTen do••• of penetrating 

radiation P.wn oft!' a tev ainutee or boura an 1nlloaWc! in Table I 

(Bandbook ot Ate.do Weapou tor M9d1oal otticera, prepared tq' \be 

Armed roroee Medioal Polley Council for the a.,. ..,, ud A1r force. 

Jun., 19Sl). It 1• ..,bas1Md \bat eueh tablee AH der1ftd tram an'•l 

4ata and tbu.a, ahoul.4 be taken as appro:daatiou oill.7. NY o o 

V1th nprd to the problem ot doae rate, there 1• .... DtJ al]~ 

DO cll.tterenoe in .rt.ct ot a pTen doM delinred onr a tw MOOD.ie, 

a tw ainutes or a tev houra. llovenr1 a do• delinred onr Hftral 

4qm or web vlll be llU.Oh l••• etteat1Ye tor eome erreota, than v1ll 

\b9 ... c!o• deliftnd over a tev 111.mrtAe. 8cM dat.a 1.Diioate t.hat. 

the etrect o£ a ai:nn total don decreaaee rougblJ' u the fourth root 

of the tmaber ot dqa Oft1" vhioh the doae ie giftDJ t.hua, & c!OH de-

11 ftred over 16 daya vould be one-halt u effective &• t.be 88Jlll9 dOH 

dellnred crnr one ~. The• relat.ionehipa vent worked out on ani­

aale1 wd.Jii the eo-called "rectangular" doH ecm.lul.ea1 e.g., doNa 

delivered at a oonet.ant rate. There are no dat.a avallable to nal.uate 
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t~l 

. lttect.1 ot Awt• Total lcd7 Jrr.S1at1on on a.an lei.Da• 

so I' lo oawal.t.1••· lo reduct.ion 
1n etrecrt.1Tene ... 

100 r. Two per oent mq t. oa••' Ue11 
(Jlau1ea am/or ..S.t..ing) tor 
llhort period of u... lo nacwt-
Uon oontemplated. lo e1p1.fioaut 
reduct.ion in ooabat .rfecsti'ftZMtlle 

150 I" Twll\7-fift per oent oaaualtl•• 
1D • rev hours. r1rat definite 
reduction in ettect.1nneae. 11ft7 
pw omt or the euualti•• in th11 
lfOup vUl have \o be nacuatecS. 

200 r ill mat be evacuated aa IOOll u 
poesibl.e. 50 per oent will be 
non-etre ot.1 n. 

300 r Approximately 20 pv cent deat.b1. 
W DHd evacuation S•td1atei,. 
All are oc:ai.t non-etf ecUwa. 

450 r Ji.tty per oent d•t.n.. 
NYOO 

Over 650 r 
. 

Letbal dose, but. DO neoe1aar117 
tor all eo •llpOMd. 



adequate]J' the etrect ot a const.antl.y cban~ doee rate as 11 en­

eouz:rt.ered 1.n a ti&sion proJuet t1ald. Aleo, the nlationsbipe vere 

wcrkc out U6~ acute errecte. 8\lcll ae .)()-day mortality am it 1! not 

at all oerta1n bow alosel1 the7 apply to l~""'er-J"allt.~ ertects ouch as 

co.n09r production, shortening of l.if'e upan, etc. Genetic effects llJ"e 

depenlant on total doee and llhov 11 ttl• or no depemence on dose rat•. 

Selle \lart11ng or possible fallout will be available am the 

falllnG nlC11oact1w material may actually be Yisible. Ae etatecl, the 

p11ttem of tallout v1ll depem on vim nlocitiee and other weather 

co~1tiono, aJJd the pattern is t.hU£ d1ftioul t to predict umer the 

best or circna8tanoee. However, it vill be apparent that in closer-

s.n areu, tall.O\lt aq not occur tor eevcrel. minutes art.er t.be blast 

aJXl. this period ~ ext.en1 to several hours at greatei- dicta.noes am 

'1. 

vith al.over vim nlocities (the fallout began approximately eight houri; 

after the March, 1954 detontltion 1€£l milet from B1lc1n1, am lasted • ...,. 

eral Mur8). Thua1 there is some time tor evaaive action. Cozudderat1on 

mi&bt be given to evacue.t.ing t.he area 1t posaible fallout J)8tterns ban 

been inverrtJ.gatecl am are belined to be pr.diotable. Or it mny be 

poasible to take ahelt.er. Sutt1o1et time pro'bebl.7 would be aftilabl.e 

to allov relatively complete preparation for an •xt.elded etey 1n lld..­

quate ebeltera vith et.c>rag or eutf'icient tood and vater to allov eome 

8dn.ntap to be taken or ~ decq or tiaa1cm product. radiation vi.th 

aaf'er rraouation or an area a tev days at-ter the tallout. Facllitiea 
NYOO 

JlaY', tor the most part, be easentially intact, 8Uch as vat.er, power, 

tin-fighting equipment, etc. In this sense, at least, one its tm­

~sun.bly better ort than vithin the area or blast am therml 

damage. 

-
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Witt• ngerd to erreotivonese of elwlten 1n the fallout area, the 

folloving ootii;ates haYe been released. A tram lk>uso vould reduce the 

total doao roeeived by one-halt, ·and a brick or concrete 1t.ructure wuld 

be mre effective. A basement would nduce the tot.al exposure to one­

tonth or 1 ts value. ln c ahol'ter of th1okne•11 equivalent to three feet 

or earth, the dose would be reduced to ODe r1ve-thou11ondth or it• value, 

etfordinc co.'.!lPhite protection in the oost heavily contac1.neted area1. 

It should also be noted, on the other band, that whilo the deoay 

of tiaaion product radiations ia extrezaely rapid O\'&r the tirat rev 
minutes after det.onetion, the rate or decay becomes oona1derably lea1 

rapid in tho sucoeedine hours. Thus, vith fallout occurring aome houra 

otter the blast, if adeqtiete shelter 11 not aTa1leblo, earlier eT&ouation 

may be better thnn relying on ;iertial ahel ter and on rapid deooy of the 

radiation field. Ste.rtinc at one hour e.tter the bla.at, s given .doH 

rote will fall to about 44% of its value by one hour later. l!owver, at 

ten houre aftor the blaat, a given doae rete will tell by only 11~ ot 

ita value 1n a period of one hour, e.g., the dose rate at 11 hours vill 

be 8<)j of what it wa at 10 hours. SUch atate111ents as •DlDre thttn 80% 

or the radiation dose froin atonic debrie vill be deliYered vithin 10 houra 

ot the explosion time" are true only if fnllout oocurs il:r;:ediately after 

the detonation. If the InnXh111m fallout and thua maximum exposure retea 

in a f8llout ares have not occurred far 11averel houni, the rote or fall­

orr in the oree o'bviou1ly will not be as ropid as it would be for earlier 

fallout material. 

~kin Eftegts o! Bete R&uiat&on tro! Fallou~ NYOO 

It. is known trom reports of the fishermen· exposed to tsllout"asbe1" 

in the Pooific ereA on March 1, 1954, and from reports on }V.r;rehallese ex­

posed at the eemo tim (A.::.c. 16th Annunl Re;iort, quoted in Bull. Atomic 



.,. 

lcientilt-•• ~1352, 1954) t.hat u. tallou'- vu dllibl• .m t.hat 1t ollll&• 

'°the hair, 8k1A ud clot.he•· J\.u al.o eppa.r.n\ trca theH npc,rt.a 

that ut.MiaiY• lNioAB or the akin and epUaUon oan nault boom Ude 

tall.out •teriel. lt ia known from t.l~ utellaiY9 ll~ture or bet.a .r­
teet• o!' tJ:w llidn t.bat. followin(; 8XpOGUZ'81 there U¥ be 1\cb5~ and 

blrn.1IJG vhiob ~ or -.y DOt be tollowd 1n a t'•Y bour1i bi' an u-Jtk.o::aa. 

Tbil eeyt.hMa laete cml.J.• ODtor two ~s, tQJ.lowin& '411.cb a latent por1od 

OCCUJ'a. Aiwroxiutel.J tvo weeks an..r q>e>liure, p1ps>nt alt.ration• and 

ul.aoration or \be •190-1 akin are eevn. With more a~erticial 1J·radia­

Uon mi mall.er 4oee&, theH l•&iona ~ beal rapidly v1tb no know 

residual d111m.i9. It 8"m8 probable from publlabed report.a t.het thia 

bu ooourred in the apoNd Japaneee w Marahalleee. Wlth higher doeee 

ot aore penetrat.i»e beta rlldi&Uon, the les10WI ~ prop-eae t.o chronic 

nd1gd,ermat1t.1a. 

Several po1nte ahould be aad• re~ beta luiona trom fallout 

hd1atiODa. &eta les1oc1 ot the alcin and depllatJ.on oe.n ooaur in the ab­

HDOe of lethal 4oa.. or , ... .,..,.. and CtaD be •arioWJ -4, tbu step• 

ebould be '8bD to~ t.hc. all 1t woul4 -w-ar t.bat, with nuoz>­

abl• pnoaut.10ll.e \bey oan bl prnent.ed.1 er at leut. -.:rDdl.7 reduoed 1D 

Hftl'it7. Cantu\ of the fallout. v!.t.L the akin ND be prnented to' n­

u1n1ng vitJWl •uitable abel.tera or 'b)' ~ oniillary cl.D~. Damage 

to the exposed J~ane.. occi.arad only 1.n areaa where the population vas 

not protected b)r olothins. Ir exposure ~ be preveated, ee.rly azd 
NYOO 

C>Omple1.e d.aontpi Mtion of tJa akin a.tJi laa1r wuJ.d prevent. or l•SMil 

the emwity or the led.one. Particular attention abould be il'VCl to 

the hair beoaue or the like1Sboo1 of acUvit.;y being trapped there. 



\1}e lnterml Jlatsi:d ftos hllgu\. 

The fallout 111Dter1ol can 'te inhaled or ingeated and it vill, ot 

oourae, conter:U.nete expoeed tood or water euppla1. Thus, aa vith bet. 

burns, tho possibility or a hasard troa thie 80\.D"C9 is po1s1ble. .. 

with the beta burna, how'Yer, there 1.s evidence that the probl.eza .,-

not be too er1ous and relatively a1aple 1Meaure1 v1ll aid 1n "'n1111.dng 

expoaure. 1'be particle 1izes ot the fallout 111aterial, reported b7 both 

Japanen and American acientists, exceed Ule optimal aise tor • 11ajor 

1nbelnt1on hazard. P':rol:l pabliahed prel.1111nary reports on tha >mrehal.leH 

exposed t.o fallout (Bull. Atom. Sci., lQ• 352, 1954), the A • .r;.c. oonsidere 

-the degree or internal hasard 111 the expoaed persons to be aall. Th11 

ii encouraging, since it can be preaul»d that these people lived hi a 

reletively primitive 1tate where lllBXi•im probability of conta111nst1on or 

tood and water IUj)pllea existed. If' the haurd waa minir:IBl under those 

conditions, it should be nen leas under conditions of modern Amerioan 

linng. with all of the testing of nuclear devioeain Nevada and elMvbere, 

the level ot 1tront1um, the D:>at importcnt t1ea1on produot •• tar •• 

internRl hsserd 111 concerned, 1s atill l/l.000 ot the oonsenatiTe A.E.C. 

tolerance. NYOO 

I do not via.'1 to 1'->ly that the problea ahould be neglected, ainoe 

etfeata of internally-deposited radioaotin materials may not booom 

apparent for many years and, thua, the ~bl.em v11l not be fUlly evaluated 

tor yeara. EVel"y po8sible precaution against inhaline redioeotiye material, 

or or ingeating oontallinated food and veter should be takBn. Gas 11&aka 

that efficiently ren:rve fission product particles trom the ail" ere 

available and even a vet cloth ovor the feoe ia of considerable V8lue tor 



n. 

this purpose. Sprinkling o! an area is etteoti.,e in reducing the a.nmt 

ot dust 1n the air. ·Plain water, or 800P and veter \11.ll re~• e large 

proportion of contominant rrom most •urteoes. That J'9!'00in1.ng 1a t1rml.7 

fixed end 111 not likely to become airborn eaail1. Ir a pereonnel deoon­

ta:ninstion centor iu eatabliabed, it ahould be relstiT•~ mobile and 

iaoloted tro~ more permanent buildin&s where definitive care ls civon. 

This eteQB trom the tact thct contamination oan only be tran•ferred, not 

destroyed, and tbe deoontatdnation area ia llkaly to beoom quite 11bot• 

1n a releti"tely abort Ullo. Tinned goode can be eoten with complete 

aaf'ety ao::! it ia highly unllkol.y that city vat.er systems outside the" aNa 

ot blaat damace v1ll be oontaminated 11oon after a burst. One thing appears 

to be oortain - any erract11 trom internal radiation vill be long range 

and will be of no concern 1n the acute period. Total-body radiation from 

g&'llllla rays, and skin 1rradiot1on from bete-emitter1 vill be the chiof 

rad1ologic3l oonceni at early times following en explosion. 

NYOO 

The problems iDvolTed vi.th est1z:let1on or doae·reoeiftd by the 

individuol ere difficult. It 1a poaaible that dose estimtea my be 

neilable from doeillat.ry devioea, or trom dou-aontour lines and the 

posit.ion of the 1.ndirldual durinG expoeure. Some of the dittioult1a1 

.of relying heavily on dose estimates he-ve been pointed out. The exact 

po1it1on or the indi"Yiduel and the degree or shielding will not be lmown. 

A doaimetry device reoorda the doso the instrument reoo1'ftd, Wioh may 

not roneot ecc\D'ately (because of eh1old1ng, energy depon.1enoe or the 

dnioo, etc.) the dose reoeived by the individual. lbre important, becauae 

of individual <lifferenoes ~ sensitivity, two 1nd1v1dusla exposed to the 

I/ 



88• menlllured dose rt.lly differ videl:,· in t:-.eir response. -r.~ua, no aat1~ 

of dose deri-ved troo. doeimetor:J or fro!l tho po:11t1on of an individuol during 

er.:i:iosure should be tamn a:J an accurate index ot the probable tnte ot an 

ind1Y1dual, or as a final index tor thorapy, trlege or prognosis. 

The best approaoh tor estimating the eeriousnoss or •X?OBUre or the 

individual •Y be termed the aympto111<it.io approach. Ae with an:r d1eeast, 

an aocurate appraiaal or the pat1ent 11 OODditicm haul.ta only trom a 

thorough eYolunUon trom the h.1.etory (including phyw1oal eat1.mate1 or dose), 

• physical exuz:druition and pertinent laboratory data. 1t heavy expoeure ha• 

occurred, nnuaea and Yomiting vill follow in mat 1.ndi•iduala vithin a rev 

bouro. This doea not necessarily indicate a poor proano81e, howver. Headl.1 

exposed 1nclividUAla osn be divided 1nt,o tbne groU;>a 1n vbioh eurv1nl 1a 

reapect1vel.y, improbable, possible and probable. It will be apparent that 

thero ia no sharp line of demarcation bet.won the croups. 

Group I. If "t'oldtine ia folloveJ 1n rapid suooeeaion by proatrotion, 

diarrhea, anorexia am tever, the prognosis is grave and death will occur in 

essentially 100% or individual.a 1n the first or neoond veok. The neutrophile 

and lymphocyte counts aro early end profoundly depressed. Therapy in th18 

group ia at present to no avail. NYOO 
Group n. It vom1.tin!J has occurred eerl.y, tollowd by e period of wll-be1ng, 

the patient should be vatehed closely and nr1al blood counts should be 

followed if possible. The lym;>hocytea are profoundly depre1sed within boura 

and remain so for months. The neutropule count is depressed to low leveu, 

the degree end time Of mcx1mun de.tJX'9&Sion depending otl dOffe SiGlll!I Of 

1n!'ect1on ma;· be seen when the tot.al neutrophile oount haa reached virtually 

zero (at approxi.catel.)" seven to nine days). The pl.8telet count may reaoh 

vary lov levale after epproxica tel.y the ninth day, and cxtemcl aiglul 
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ot bleedin~ lllBY follow. In hicher expoaure gr<>U,?S in th111 aotegory, the 

latent period llBY er.tend froa one to three web with little ln evidenoe 

but mild malaise. At tho teri:11.rwUon of the lat.ant period, the patient 

may develop purpura, ep1lat1on, oral end cutanaoua leaiona, Weotion ot 

wounds end diarrhea or •lena. The ioortelity •1 be high with no thenpy, 

and in this groU,iJ, therew rony be of ~xi.mun benefit. 

Group III. ltmy 1nd1viclunla vho Ar& nauaaated and 11ey even vordt early 

after exposure show no further systetde eftecta of the exposure. Information 

on this trroup of individuals hes been obtained trom peltients aubjected to 

total-body red1etion 1n the course of isotope there?Y for pel1r.t1on of 

metestet1c bone lesions, pArtioulerly at Brookheven Nntional Labor11tory. 

Theeo dAta, cou?led vith that f'rom sni.DBle end 1'rotl other humnn exposures 

in this hisi: sublethal dose ranee hnve yielded considerable infon.r:tion on 

thie group. t.'Yidenoe of exposure, in add1 tion to early neusea and voru. ting 

1.f it occurs, onn bo obtflined only~ leboretorJ date, chiefly blood 

counts. The l11i9bocytoa reach low lnela end may sho\I little eTidenoe ot 

recovery for .JC>nths after exposure. Tl~ granuloc;ytes 11ay shaw 8<>118 

depression Juring the second end third weekJ however, ·considerable variation 

ia encountered. A late tell in the sixth or •eventh wuok may oocur and 

should be vetchod for. Pletelet counts raech e low on ap.ll"oxiI:l'ltel1 the 

thirtieth day, ot the tima when meximui:i purpure WEI& observed 1n the 

JaPftlleao exposod at Hiroshi.Jaa and No~neaki. ,_. Nvoo 
In this ~oup, individuals vith nautrophile counts below lOOO/ze3 

may be co~ltitely eay.:iptoJMtic. Likevise, ;>at1ento with pletelet cotmta 

or 75,000/mz:rr3 or less may ahow no extarMl signs of bleeding. It 1e wll 

kno'WTl thP.t ~11 defenses egainst infection are 101r1ered even by aublethal 

doses of ro.:jiation and thus, pet1ents with sever. het:ietolo~ieal depreeis1on 
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ahould be kept under oloee observat.1on an::l 11dtd.nistorad oppropr1ute 

theraw, as 1.n<licated. 

Xberapx of Rld11t tiop InJµry 

The tnatoant or acute radiation inJUJ'1 bee been dieouased 1n 

1llll!mY publ1cat1one and is aaaeDt1all.y that vhich eound clinicol judgzaent 

wuld diotate. Suppliea am mdiootiono are those 1nd1eti.ted for any 

mass oaaualty situation, and eophasis ahould Ue chierl.y on the me1'\1tud• 

or the aupply problea. Antibiotice vill be required 1n large amunta 

to ooJl2bet the infection that pla;ya 8 large role 1n morbidity am 
mort.allty among 1.J'radiated 1nd1v1duala, and blood, pl.asme and other 

1.ntreTenoua nuida vlll be requ1!9d to oorreot the shook, eneai.e and 

fiu1d imbelJmoe. These agents should be uaed, aa 1n ell cl.1n1cal 

oond1Uona, vhen cllnioel m.1 laboratory find1.ngs (it leborctor,- vork 

ia possible) indioete their need. Any marked proJ:ilylaotic value or 

these agonta baa not been denaonstnt.ed, and cons1dent1ona of probeble 

short aupply ln the raoe or ovorvbel.ming de:und would lldlitat.e •r.einst 

their use in the absonce or cloer ollnioel indicstiona. There are no 

d~ s?Qoit1o tor rediatioo injury 1n aan. Considerable progl"ell!IS 1a 

being msde in dnelo;>ing agent.a ef'fective 1n aniaale it Given prior to -irradiation. A protdaing ne\J approach to post-expoaUJ"e therapy liea 

in p!'eperat1ona of spleen nnd-bone •rrow found to be effective in an11!181•. 

A eecond proldsinc approach llas in the"...adrlln1.strat1on of aparsted 
NYQO 

neutrophllea to combat inrection, end 1n giving aepn_-rated platelet. 

which will jJ'revent het:nrrbase. At present, none or these ]:lNperationa 

is doveloped sufficiently to warrant consideration of etookpiling. 
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Tt.ere are no epeo1ric drucs for the treat•nt or beto t..a1on1 ot 

t!1B a:d.!t. Sarupulous cl.er:inlinosn 11bould be obaernd and bland, vater­

aoluble lotiona QQy be eppl1e1. In!'•ot1ons ehould be treoted with ant1-

b:l.ot1c1 aa r;ny be 1nd1oeted, 

A similar 1ituation pertains vith regurd to the internal radist.1oll 

hnr.ard. ~rta1n oheleting agents and mtal.8 suoh •• zirooniu= bsve ell0\111 

oonsiOerable prolld.ae in animals both 1n p:rntmting deposition or oert.ain 

or the fission producto 1n the booe1 and 1n acoelerat1ng their reD>Val 

following deposition. The earlier tbase compounds are given foll.ovlng 

exposure, the more effect1Te they are. However, as indicated above, it 

1a doubttul t.hat the need for BUoh agents 1n the acute period fol.lov1na 

an attaok vould be great. 

Tne following ad Ji tional eugi~eations regarding the oare or bo1~ 

viotims are sub:nitted for oona1derat1.on. Although o1T11 deten• 

organizations in general he•e taade greAt strides, it is apparent thst 

even with a well-integrated pl.an some degree or ohaos vill be preaent 

end early e1d 'to many •ictims vill not be torthooming. H81loe, the 

inlportanco of selt-e1d end 1111tuel-a1d 1n effecting survival mat be 

stressed. Doctors an<l medical tocilltiea of any 1drad vill be 1n eritioel 

short ·~ply; thus, training of lay individuals in mre det1nit1n treat-

acmt, rather t..'1an only first oiu 1 deserves your ceNtul oonaideratlon. 

Since eccur&te ~-rediction of vbere a bomb will tall 1e ~JOasible, oentral 

civil defense orgon1zat1on in critical target areas should be sugmnted 

by a 91 oellular" plan, e plan of geographicnl units within the area that 
NYoo 

are ossentielly self-sufficient 1n tertlB of SU?plles an! oom:nmioations, 

and ·which oan ronder eid to other cells da:aaged by the bomb. Thinking in 

terms of dn:::ieze within a target area adequately handled by the fac1lit1ee 
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ot the region 11Uat be replaoed vith oonsiderotion of possible complete 

1Dlir:>b111sat1on or teo111tioe, ~1th reeultont dependeno• on •~jeoent non-

ntfeoted re~iona for oid. 

IW=Qarx and eonc@ig 

l) Tho medical proble1D8 1n the iDDOdiate .,ioini ty or a oonventional 

atomic weapon or e super bomb vill be easent1all7 aillilar. iJith the 

larger we;:ion, of course, the areas ot dsmage ore DJ.Oh larger and, thus, 

the nucbors of viotim.9 with moc.~n1oal, thermol, or radiation injury v!ll 

be greatly increased. 

2) In addition, "1th lar~e wapons, an area ot fallout can extend 

tor thouaand.11 of square mi.lea beyond the range of thermel and blast injury, 

resulting 1n gamma irred1:.t1on, betn irradiation of the akin and a poten- -' 

tial internal heaard in tho absence of blast or the%'1.'1Bl 1njlll7• Serious 

fallout csn occur .averal hours after detonation and et greet dil!ltances. 

At this late tin9o, the early, Tery stee;> tell in dose roto has clready 

occurred ond the dose rate falls off at a much slaver rate. There may be 

adequste tiiae for countermeasures end early evacUlltion or other etfeot1n 

evaoive aot1on will reduce by a large aoount the total dose received. 

3) nia ga!!DB rsdiution ia by rar the moat serious hazard on the 

fallout aren. It 1s penetrating, and exposure can result in the snme 

acute reJiation injury obaened in the Japanese st Uirosh1mn end Heaasald.. 

The quantitative dose-effect relationahilJS mey be altered beosuse or do• 
.-

rate and other d1t.foranoes between the t\io types of ax;x>aure. NYOO 

4) Beta radiation of the a!:in from fallout defWtely can be a 

problem in the absence of lethal doses ot sesoc1ated gnmma radiation. 

Although lete in appearing, the skin losiona may be sufficiently serious 
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to result 1n a •aoaualt:r". or equal im;x>rtanoa, hove'\Per, ls the 

oons1derat1on Of tho effoctiVeneaa Of rHther sim;:>le OO\Jntel"m8BlurG8 1n 

prevontln.1 the lesions. The les1on1 appsrently result 11111nly t'roc 

rmteriel do;x>sited directly on the akin, although beta rodiation tro1I 

the ground, building, or nen clothes 11ey contribute to n amall degree. 

'!bus, 1helter within a buildin:~ MYerinc ex~X>eed skin oreaa \r1.t.h clothina 

and early akin a~ hair deoont.nmin8tion would go tar tovard preventing 

this hazard. 

5) Some degree of internal contamination vill ooour 1n pereons 

exposed to rsllout. The f\Dk>unte deposited in the bod,y, bovevar, vill 

be relatively amell. It appeun oertain that no Antribution to tba 

acute ::aadical picture seen will nsult trora thin cause. It appear• also, 

although date aro incODl,?leto, that little or no lonc-tera hazard is 
NYOO 

11.kely to result f'rom this cauae, pnrtieularly if reaeonable pre0&ution1 

aro token to avoid eT..oessive inhalation or ingestion or the material. 

The acute aedical problelllS in the tellout llr&a v111 be concerned principally 

with total-body gnzma exposure1 80DIQ with beta 1rradbt1cm or the akin. 
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