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!t1oulcl Le i:-,c!ic,1•« t,ha• t • computi:v; o'. radiaUon do•• u ~ 

in rol3c:: ! is~ o· 1. o cJ ~,.J.cult ta&.. ::· 01C aa~a a t.-l.f Nte or 

t • ava.::.la· le ;.(' "oN' "'8e".U1t1on an/ o" ·aw lc.-~11,~ a ti.":le peno:mel would .ave to 
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':'he '11~'-le•' •.cl._· ody gamma do• recorded !'or &:1;; local.1 t.Y Where 

perso mel were preH it odside tha Jlcvadu :'""··ov~r.c Crou.:lda ll'U at RinrS.:de 

Ca: :~ ta, levada ( •~·<>'J ~ 15 people) follaw1 rl+": s:ot num; ,er aeve.1 of ~ ler­

Snap;-er. ':he r."i&XillWll t..'1eore~~ca..1 t ,·,t:.ru.1. ~· do1e waa eati.mated to be 
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\aka. !Ima, "1' uouait.7, \ha mr>ft pnot.1ul ezoit.erl& 11pa '*1* '8 ka• a 

Uciai.ea al"tl S- due J'ct.e l"Mdiiap, Wl1ab IU"e 1Jl t1D'll N]M .. Mt \lae 

..,..t ot t&llout.. 

ltt.t Pan ta •ta 
TM •n 1••11at.• IOlld.ioe a1Pto lM ~ eduliah ~ fll'ld": .. 

doM rat.. lAmtlli at. late- \1.w after 4«tanaH.on. .....,.. , 1t a HriM of 

.... rat.es _.. Mt.allahed for ilacNUUr \1-N aftw ...,_.!a•~ 

\heir nl.atiouh1p fol.low t-1 •· 2 _ thm \be clo-. dellT.-.l 1a I ._.. 

('before the 11&tu-ial h wuhed oft) v1ll 'M ~tor Mrl.ier t.1-9 

att.er d.etoaatl.or.i. It ou vwe ... ot ~ \1- \Ad \he falloG ....W 
-

VU \.o rmaiD U pl.aoe, \he a soaJ.e at doff l~ Y•na \1M .t\er d.etoa-

at.ion oo'1ld be llaM t.o yield the •- tot..J. doH ncl" \lae l bnn. !iJloe 

\hen ia obrtoua~ no s.t tiae period tor dur1d.ioa et_... \hat wal.d 

reuina in plac. mitU 1t.• aoth1.ty U.. 4eoqtd to a 1aa1pitieaat l.nel. 
UOE/NVj Do•• ratu OO\altl! then be &pproxiu.ted. t.o 71 e:l.d a &i'Ym 1ati.n1.'7 Mae, lr7t 

t • 5J.t when: D s 1nti.n.1t.7 dose 
A 11 dose rate at ~~ i.M ttt •. 

It t.he abon discuu lon b aceept.ed, \.l:ien t.h• "9ab1nc qu.,tion ia to 

t.ak• llf t.be mn1\on 1 &ad ihe da.t.a UfOD lill1cln action vill M 4"1'1ed will 

be 1uaaa. doH ra.t.e read.iDg•, U... poi:lt. or prilllC1pal concc-n ia th9 Mt.a do .. 

dalJ:vend \o tiu. bu&l lqv of the epidersia (ualU'Yd u 7 ~ per 

aquan eentiae\er) ,, TM rat.lo ot -1.aaion et 'be\a t.c pm& b a t.-1- et 

ewmrs 
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DOEt"V. 
•:7l'P1Fr, "c' ,..,., ~·~ 9'-..- e- de • 1.3 · ' ·~ ·· cl~~~. -...s •~nee t~e 10 .iaa • !.o 

a larr• 1 · t. t u ir oow , tract~ e ra.~e of O.lS »•T ~eta• is 

0,t<:;cfAJ' Yr.ittt PhljB 
o i 3ul"fty-tM t.<:r a._..". 
~·ram 1'1.asio ~ r~cta". 

o .. 



u toll.awe 

I'f\ppt h'm: 
tt.tr1:111191 1.5) 

st.nmt.i..90 o.61 
Ytt.riJm 90 2. lO] 

( Cl a ( 

tJaot... re.. a.qu.1red '° mdue• 
b•&:rl1 .. blA Trau~ 
lnJ1ia7 (~YLL.mi-
lret.1) -----------

l,5CXJ, 

l,500 

19'\t ai-1 e 1• fl 
Wiat.ia ftG rw-
t.nhl Aia '9 ' llf'b 
" Q,Q! •• "'"' 

1,200 

1~ 

Th• anrac• ..n- •eru ot '-he bfta pan1eln b. tallod uterial 

Y&ries vith t.iJle Wt will be Usumed t.c "be J"01IChlT ~le, iD 1'98pMt \o 

d•pt.h doee, to Ytt.riara91 or .3r90-~, 81.noe tb.• ,_ cloH mt. a deP'A et 

7 11111-2 ~ul.d D't ... 11p.itieatl1 ditt ..... tr. \b9 nrr .. ,__ .... -
the ratio ot 1)0 t.o 1 tor ~-- vill 'M u...-d at \be 1liu&1 i.,.. et 

t.h• •piderab. 

(an. expe:ri.Mllt wti.h sheep, ui.Dg s..-90.rKJ pl.&qGM, abowd \h&t 2'°° 

repa at \h• plaque•' nrtace ~ 11l.eerat 1.oa ta one bA mt .. thr of 
DOE1~\ 

t.wo ab .. f.• On t.he ot.h«r had, 1000 rad.a del1Tered \o tu.-~ ot 

7 ..,/u.2 
troa a F.32 oa inch di..ter di+• ot mimal • ~ produed 

t.anntnc, prolnpd ..,.ui-.. ad d"qWUM1.ttoc.MJ 

It la to be rv bc-ed that. t.h• Uo'ff ~li•eusion vu tint 'bued. • 



( ( 

~· at. a he~ ot t.hrM t..t.. Put i~i&ld ~ hu tpdt-'ed 

that \Ile aw l'Md'-c r... 1-1.sat.~ •• '"' -. ... • P..- 1we1 

u ahod 50I ~ ~ at \hrM r.-. 'Phenton if ti \II u....S. tw 

a 1wact lft'el ,_ l"Md'nc ot a Al"ft1 mt• la lq-1.Tal.m\ \e a ...,_ 

doae rate, tu nt.io et Wt.a cto.e PD• a., flf//.J- w a- .... n&.-' 

t.hw '"" la ... 200 '° l. 

jm\h_. tippl'OUh w ut 1u:U me t.be n:t1~r» ftf lMlt.& tDM n&e A '1 sc/ .fl 

\o ,_ 4ou Nt.e d \brM ~ u u toll.ow. Unatac a -.S.-. U.WS.­

"'1t1.oll ot 1.0 MCaouri• ,_. •qu&1"9 ail• of ,_ Mt.1T1'7, tM -. • ..-. 

readbc boa - 1nt1.D.it.• t1elcl u abost. 4.1 ~,__.. Oalnlat.1-s 

liftll 1n appendix I 1Ddictd• thal a Uh 81JD0911\rat.S.- et fall .. Jl&-1.al 

vill produe9 about 00 repa/bom- at 7 rc/-2 ,, Thi.a ...-aw a Mt.a \a 

gam:ia nt.1.o ot about 100 M l 'tlh1oti 1• .boat •• taotor et ho lowl- \ha 

the ti.rat appro&Cb. &dd-1 wpport to thla l.at,t.r Mthod et a\!adiDI 

beta dos .. la found 1.n appmdix C, 

Such eouideratuttu ..., b4I rrau,nt vit!::L pit.tall.a. for •r ple, \be 
DOE/NV 

aboTe discuaaion 1Jlpl1• a unitora d1nr1bat1aa et ta.l.JNt, .a.rtal. Obrlo8~, 

extent thi.a 1.nflaenoe5 t.ne res-ulti is dif!'1cmlt t.<> assess. Calculati.ou 

~icat. that t.h• produet.1.ori ot reoop.isable l:Mfta lNru bw a •iDcle 

particle~ a h1gh specifie utirl\7. 1(Soe Pollq III tor cia ... .s.-.) 
well 

It mq/be, boWYer, th.at the par\1alM of tal.:l.Rt U'9 91.oe• ~ M haft 

OY9?'1.app1Dc ot Hdiati.n t1el.4a and \bu requ.1" •icnU'i.untl.1' lowl' 

speeit'ie Mrt.lrtt.7 ot \be pu'\iolM to pnduee bet.& bm-ne. !Ida ~ia 

• 11Ettacta ot AMt&ia 1'eapnu • • l 9SO 

U'-~:1''• ~ ~ r' '°! l'K ~ .. "!L·d~Jii.t i~il 

.. Mti&l4. .. -



' ,, ( 

.u. ................ _. \!lie •• ,. ~ •• • ........ --

.,... _.... aq .-- U. 91.M et' a 1n rtc·. ._ Va1 at .._ .., 89' 

haw -- ......... "'.,.,. pll'\ielea,....,. .. ..,. ...... lw d - --

la ..... .a.u. '1tll DI~·• tbit oe101- of llllAhUlla1 J1111U8JiM 

vi~ •• 11• 'APJd• et NllU&S. n.:w... .. 1111'8'' Sa ............. 

\be h.Jloait. ... nl.a*.iftl.T --,., tMre-. a Wlalt.e nw' 111• et U.. 

tiel.U. 

vm Clll llJ.Sml' DOiLIDGI IT .... II ....,., !IA! - IO m 
hRTICULAn UT1llJ a!I r~ IT WOULD llJr D JIOSSDU TO WQJ.m 

IEJ.CU>IQLI AID ana.ann•u.u Wt1WBL1 CltJ.Tali TIAT '7 TS Ulm TIJS 

Wastr> GUA•Hl!'ll !Bil Diii llfP WOUlJ> 11 d OOOUIUICI t/I A mA 1111. 
llOE/NV. 

U OM RN t.o ._.pt. \!Mt U• rd 'Mt& t.111 ..... 4oee .... ef 11"°'9 

100-200 '° l (........S ..... \he CIODll1Uone Ii,,....,.,,~ -- -
Im 1nfin1t7 Nia clo.. Of ~ N})ll to \h9 'bual i.,w of \U ep1.dtl1"mU 

vbe u.. eoi. _.., 1afta1'7 ,_.,_vu 10 "*1tcW· at•••• u. 
tall.CN& lllMrS.a1 Jiit' 'bo r 11 aftd W.... tM s..tlai'7 -.. 1a Mli.,....J 

J-' 1 - the ot,Mr Mal, 1* 1a 19\ lap-oMbla U. it eaaM, I ta Sa \11111 

b&1:r toJo •..a1&1.q tJlU ~ ·•t U... Ia \ht .. et a au ...,_. tal..1-', 

., .... Mlt et -- .... wald 'be d:911...-.d t.a \1119 wt 24 ..... 



.,,. •• • .. .. • • I ..... ••ms *SM3'inr&CC§fjf. ,··yr ten it ;: ··' 

TM etti8i.eD07 ot a s111"f'ue tor eoll.Htillc Del a..1'1Dc tu tall.eat. 

aakrial le laporl.aat. It 1.t Mt •llrpri•1ac 'hat.the h1&hut- 4Ne ~ 

r-M'•• .. wll. .. Molecial .trMta ~ mW • ~ hair ~ ~ aat.lna 

ud aJ..o OD pvt.a ef \he ap.Hd laod7 .... pwspi.rdiH VU pr'98.t.. 

hr\her, U. vu obeeJ:"nd \hat n• oae lqv ot upt -.>t\Oll .teri&l vu 

ellt'fieimt '° ,...t.fft llCainri bet.a .tin d--a• 1a •rl ....... Thu vu 

4u probUl.J not t.o the relat1"1,J -11 ldtmu.tion of tM W.U "1' \Ile 

elotJsinc Wt. rather t.e ~ "8:l-1 11\u.t.l.on .r bol.41ac \U N41.oaet1ft 

material .t MM diat.Moe tz'Oll \he *in, Vhieb .rtMt. wuld \le Nlaiftl.7 larc•· 

An Mded eouider&'tiH LI \h• pNailtillty ot A1cb ~ ._, .. 

dell vved to ~l tro• the talJtd uteri.al lT1ac a U. poad ad 

t.hu policy h ·~• wt• in cli.JNet «mt.a.et with tbe ski.a, \ha the Mta 

dose trom an equ&l:J' conta.1n.at9d iround v111 not be ha.urdous. (5" 

Poliq lil tor cUa4'U.eaion 012 unequ.&l contuinat 1.on on penom:ael.) Rovner, 

it b tru. that \he eontctlnat10Js ~ aOM(! t.h• llllOun.t toe 4allT .. cleae 

ratH riven 1n t.&blA II and ;rwt. not be a:nat maagb to oen.aider na.out.1.on. 
lJ1)£.,y 

Soma personnel ~ aot go 1.ndooJ~ UM! t.ho•• ...iLo did vill ......tuall: be 

ot the "Mta, th• l.oo«t1on at gT1adtest eonoen 1.a th• lovw l.Als•· 

One npol"'t eet1.a&t.4te & 'tMtta to &IUllU doae rate ra.tio ot ab:>d ?S 

to l at 10 cent.!JMters al::ioff th• ground... O'nder Poli.,- I it vu reoo.,. 



....ul 1- ~-. J:\ t.. ... ..-,riAIUc \W~ ...... "' ........ 

P?Pdbp .. wall .• "'-llc1-l .a ............... - \M MU., u.. ..u .. 

... a1M - ~ fll \M tm:IPI .. '94J .... ,.-.pird1- .. ,. .... 

~' 1' ....... \Ma ...... 1--' et u,lr\ M1• ~ ... 

mMri&l • - ~ r.r- • llr:Sa, lflia .a.. ~ • ~ i.w-• 

• ~ -.LMnt.ia u \Ille .... .1ld.l.1'7 fll ~ ......... 

-.11 ....... M ,_ I ·l ,.._ \M fdla ~ l1Uc • U.. peal .. 

ftMI' ...t..... It ~ kS&Mn .... el' ~1- _, .......... 

'1lh ,.Uq 1• Nh ,._ la tiftft ... ut. wi\b \M *1a, ta...~-

do•• t.. • eqaal.l.;r IGB\mn&\Ad Vo'ad will BO\ '- Ua:rdlu. (.S. 

~ lll f9r '1.• ... 11- • -..qul 1Gd.M1r.at.i,QD • ,_ I .,,) lhe•w, 

Cminet.1- _, •r11d U.. -- te Wi~ .... 

,.._ p.a 1.a ~ II ... ,-. -' M .,..a -· \e tr 1trr tftJJlll&1a. 
DOE/NV 

.... pm'IWMj Mlf M· p iadeon w! \MiM .. W will ...... ",,7 ~ 

Nlau ed :f'looa \h.U rwt.rt.-t l T• ..,1.- md \ha .., wlk a a 4 la a 

a w1•&\4d .,...,. ....... st \he -.n umw ...... 

., .. ---. • lM-'1- fd p..&M'\ ··-· s.. ~in.- •• 

a.. r•pell'\ .n1 ..... a .._.. \e a- 6Ne IC• J'Uia .t _. " 



•f q !I "' 
( 

._Md \W Widlll'Gim M ci,,_ to ...-..uatJ.on ._ \M CW .... NM 

rr1'nc ... Ua.J'ea r-. vu, tor mwple, about 1,.2 r/kr • "'' ..... . 

~I '1lia wnld ODrreepoad t..o ahftt ~ N:piaflar Of bfta G 10 .-s-­
...... Qt eovrae, t.Ai• M'tirl\7 dMqB and alao it u pr.....S ~ 

per.owl wul.d be 11-.rt. indoor•,. e.t laut. tor ·• hv bo\U"9. Ga the ~ 

Miid, " ~ naest.• that M.oJ.eciaal.17 dp1t1emt. ... -. • 

•U'NNCI t.o the twt. 11 ..t prot....ted. Sk.ia 1.Miou wre trequm\ •the 

N.re feet of \he D&t1TN n.nat.e.: ·d\&rlnc '.:43'r'LJ. Thia pro~ vu a 

OOllbiut.1on ot Mt& do•• troa aat.eria.l on th• gro'llDd and tra that aatfed 

1&p O'TW \he bare t..t me.I t.htm eliaciJal \o t.b.e ski.a. (lo lui.. _,.. 

observed oa t..b• bot.to.a ot th• t..t., undoubtedl)' clwt \o th• \h1ak epiffnil J,.. "· . I ' -·: 

It ~· ·~ ~ed t.hat no~~' ·e.loaed-\~ teot.~ (~ ~ ~ rf•·J 
11). 

radiation be& JRAterlal on t.be fJ"Ourad vi.U mn 4ellTV •ip.itie.n 
1;:h~/NY. 

b1olocical do•" to th• eklee .llDd pc"h&pe lOller lere, aft.- pei sow1 

are relff.sed fl'om stqing 1.Ddoo:r1. ror UAaI-1•, 1t th• Mta 4oae at 10 

oenti.aet•rs &boT• th• IJl"Ound 1.8 4fiJ reps/br at !,t) houn, 1\ vnl4 M 

about 190 ~ three boun lat.er and 12C Mtps/hr eh: bour9 later. 

OM t\trt.her poae1l-tl1ty h th• accuau...:..tt!.o.n ot radioaot.1n -.t.«rl.&l. 

around th• WJ.~ ~ lover lee• ~ t.1D@ rra. normal vali.1.Dc abcNt \he 

are&. Th.ii b d1.aN81ed under Policy II l 



( 

llllia jA ... lrnw• 

n. wn. ot emr1.que41l nccut• that. • \M • •I4h et 0.09 • la 

ll'f'inc pore!M *1D ( •x1 • \hS.ekwa •t • p!Gs..da) tJa9' 91400 ~ JOO 

~~· (dell,..,..,, <WW ilbcw1' per1ocb d \S.- .. ~ 

thflT ..,. M I ed \e M 1JMt.......,_) 1t Nq1l.1l"ed \o pJodaoe N..,a! ._ 

able t.nuei;i4eraal iAJ1117. TM IUJ"f'e ~ lsiolca,ieal ..... ri ... ~ 

~ .. \ha\ ...... ot J.n md92- 2000 Np<• 0.09 ->. u. ~ 
M:f' H ~ \o atoliat.e udl ill ton. -.Jorlt}' of ..... IO• \e 6"9lop 

chronic ndiatlon dm-mat.it.u penUtiac tor mnha. 

The pt 909diq d.bouaaion llQi'.PA• \hat 1 •lac \be c- doff nt.ea 

listed in t.h• crl.t.erla 1ID14tr t.hb h»lley, •1.ah _.. 1liued m • ..t.s..d.t · 

lC rocrt.{en tat1n.1 t,' C&n:.tla do••, as hig'b 9'11 -' , CX>O a.pa miCb\ lae 4ell ftNd 

to the bual laJ'e;r ot t.h.e •piderirls OYV a ~Lod ot \1- ••wed llJ the 

have MM&Ched 12-15 roentpne "tNt. t.Mt-e ho• be«i no knol81 -.... ot M\.& 

DOE/1' V 
burns in these C'M.s. The number o! penona ilnol'HI! bi theae _..... •f 

hig:test ecmtud.nat 1.01' vu relati ffl.7 am.aJ.1 1 pe1:-b&pe a ffN doHll, &Dd with 

an obaernd duration .r t&llout or about. .... bow it u poesibla \bat. 

ther wv. Dot in a position to reeein th• t\tl:L tall.out.. L!bv1.ae, mnut• 

areu ot t.he ai.11 mq haft 'bMD. .o atteeted 191~ not d~ w ~. 

In other &rM.t •-i:usinc 9W1 2.000 -p901ile 1~ 11lt11'11\y ,__den W8 

alx>ut •icht ~ IDd • lut.anoea or Mt.a 1nJ1D7 ~. 

'!"'----------------· ---l .l.k·~· 

.. ) 
t' 



, 
TlMJ N\1.Jlat.ed lit»~ CW doae \o u$1YM Waa.Ged frQll \he 

island oE ftlrik tellovinc the Mllre l, 1954 Woution • t.a. n.s..n.. 
ProYiDc Qr ~Mind w.a Uotd 15 T"OMt.&'... tOT & J>eriod Of &bcnat ~ .,.. J 

'bat.,~- bm-na ~l*l"d· rt. la h.1.r \.o ..... n... tut. 41rM\ --­

ination t.oa.k pl.Me cm. t.o \hair mde et U -rUtc 1.Mllld.i.nc hauiDC \bat wa 

quUe ope \e a.1?· cua 1 Wl\a. 0.... doe• Ni.• r"Md1np were tak.m ~ \he 

\od1ee of \he nat. 1 ns at Meat. I pl.m 79 ~' both on \htl Muh -. .n.. 

boaz-dinc \h• •h1t. ~ \ne ~. \be p«r"IO!mel ,...,.U.ngtt ~ &boa 

20 f!ll:/hr , ..... (but \his probabl,. 1.Dcluded 8(D4t oon:t.ributtoa ~ ~ 

gr<J1Di OO!lUmiut ion: , and at't.~· ved~ \h.ro~~. t.he enrrf ad 'boa"dl1'£ \M 

and none ebowed •r1lat1or .. 

Vlw:.'I about 15'~ roentgwa" ln abyJt two d.q~ . U.1 6J. "M.ti Te! lat er a:x:;ier­

, , i :1:. '\ v 
1r.i~ ~a buro- to 11&:e ~eF-ff ~ir '!!.L;r~ to «overe and aver h&1.r of 

The 16 native" fMll! Ro~ela.; ev!S.Cuate.! ~ 1..reetlj by air to l'.f&Jal•1D 

ha.d ~el gmma do:! .. ·",a 1ne11\ genen.lly ~Y') t.o 100 arr/hr alt.!loup 

one vu u high u W mr/hl" and one s..5 lo"' u 10 t::r/ '1'r (at I pl\1:3 a'bout 

7, 
t---u. 
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The piohn I.a~ oeaheed 'becaH .- ot' th• nat.ift41 .Mid WW and 

... llad -' lliete.re \be arrlft.1. 1•f t.M ft...ti.on t.... 

>ttat ot ~ 211.s. lerTiH per..-1. n.at1Wd • matwht 1t11-d, 

lacwik Atoll, r.-!.ftd ........ ~ reeat. .......... - tua Wee ...... 
1.nca • fhl'M FI ,,.... td ~ ,...,., ... ~ loo&t.ed fw pa'\ ef ~ t!M in 

hi.Per dee... le••• ·- ef \he 28 pirMDMl at~ -.q .upt, ........ 

t1•1&l lad.en• vi\h _. ~1ae&IU• e&H ot 91,Uatia. D et"\4 • 

poi.Jrt.ed out \hat \h9 pwaoanal ....,.. tn .-.i adldap cblr1.lll - et t.M 

tt.l.l.ftt \1.• ane tor m•t. ~\he U• thv..t\er wntU ...... .a1an. Till.a 

nd-~ \he dirNt eont.aain&ti.ol!I u vall. u UMt -..boi..-bod;r ,_,. deM. 

i. tili ~ bmg·1.Dc • \M oent.- pole ol at.at. at OM _.et \be S..lMd 

read 9€ roentceru • Caloul.at.iona. hued • doM rat• NMtnp 9 ~ 

put of tJw al.and 1ndioaed .-what lowar d.oit89, 1.t pw..-.l bad 

rec•1nad 1n the ope tor ~ plriod of \1- rr,,. t•llo.qt (Uoat. I plu 

7., hours) to na.ouation (at &bout ff plu \4 hcNn). .,_ 9Tiftl. a 

at About H plus 3-5 boura . 

the aboTIJ data do •U&ie.::t tr"at t.he" r.-.,r be pouible a ~ 

roentpne and shoved no nidenoe ot Mt.a bu.ma. On t.he ~- hlmd, tH 

nati•ee on Sito !al.ad, illlncinM Atoll, Nee1Ted aboC aa ..tSsdld 

•fft&ril 



( 

Mnla, 2, 9Ddent.• Mina, 2, ao llNZ-u, .3 vtt.l'l 1.,..... epiJatloe, ad 1' 

vith - epUaticm. la Md1t.1on,, ...-.iap natb·•· PMei'ftd uo ....... 
'Wbo~ ,__ doff, ad Uo1d, '°' 8hoved ... deer• ot 1 .. 1 ...... "' 

SOM dep-M of e;,11.ati.on. 

It u to be nnJJed \Nd,, (a) t.h8 nat:LTM Jll'ObdlJ,.... .,._.,_ 

doon and NGeiftd \he hl1 tall.out, (b) \he olq UJ..r, --1-uted ,...... 

apir:lnc 1*11 .. lnelnd1.Qc 'bC'9 t-., ad lMk ot 'b&t.h.1.Dc tw ~ voul4 \.ad 

'° «>ll.Ht ad bold th4l t&llcNi aaterial, 1 o) 1~ \J.M ot Mll...,. et .. ..,. 

\i&ll7 all ot t.ht, dosu vu \wo \.o t.hrM dq'I • Jl\lrt.Ur 1 lt _,. lie 1pem­

l&tac! th&t \he t&ll.out ell \h• .,,... dutant. bl.and •t ftirik (abNt '°° 
ata.tute !tilae) would eon.111. of e•ll• partic:lae and al,.., pG'bape l.Nser 

JXI• s1bll1 t1 ot O'ff1' la.pp1.nc ot nd 1.d.1mi t1ttld.1 troA t.He• j)U"\ 1.clel • 

SM.e r4 t.he nl9'Y&Dt data. U-. eumiari.Md 1D t.&hle Il. J>m \o \he 

u.noertai:st1 ot t.h• d~ ol ~oaure of per»orm.l a Jtonpr1k \o \he 41.rMt. 

fallout, t.hb (l"OUF b .t. 1.nluded., It Lt to be 1llmed1&k1.J aphvlud \hat 

arrt oolt.p&l"Uon.s -.r.M OJ" illplled in \be table m~ at \he m.t. oaq ....S.-
: i I: F \, \ 

qwmtitatlTe. Table ~I viil he ret8r'Nld t,c, Ln Pol1eiea III md I'f ba.t 1.a 

The data GtD lll'l1MJ. flXpOSUJ'M are l.eu ft.rs. \ban t.boDe fv- h ... NI • 

Umd.t&kahl.e bet.a blll:rna MClU'!'ed on ea.ttl.e &i 'llaoeonio re hJ.T 194.,, Oil 

oatU. at ~ lftw!a ProrlJac Groand.s 1:1 1):8"1nc l~2. end oa bola .. IA 

7 ... 
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( 

aprlng 19'). (The skin 4-e obeer"'f'ed cm ~ 1D \be apriJlc 19'3 wu mt\ 

eat.abJ 1abed \e be Mt.a blrlru.) loW'f'V,. \M cwt poelt.1.ou ~ \De uiMl• 

1n rel.a* 1ca \o ~ • .ta ef tal..lowt ...,. uL alee. 

hllArw1Da \he lut. 4.t.onatloe of t.h• 1µrt.ac 19'2 •tl'iM 8' \Jae len4a 

Pnn'ln.c Groan4:a • lll:ioU one Ult ot a herd of l~ heed of 8dU. _,.. tomd 

to hoe ... T1 den (If Mt.a 'bm'D8" Tb4f7 ...... ~ '8 Un ,._ ~ .u.­
troa pound uro 111 lavieb Yal.lAr,r \o \be DllJ't.heui. aad \e ....,... '-- _.,a 11111 

to t&l.14llt troa Uie lut d~ ien. ( l.4 n oa a )00 toot. "-") •tjb-\ 

dose rat.e readincs Uken along a d1Jot J'OM ramiAI ~\lat; 

\h 1a wJ..l.eJ, 1nt.4grat-5 t.o 1s-:1.00 iatin1t.y ,..... d.oMa. 

Durlnc Upshcrt.-r .. nothol.e, 16 horses •~ akin 1M1.ona .,... ._ Mak 

an~ _.,. ~· VIL! not.~ 1n a tw. The M•t "1.dtmol 1adte&Wd \1'at \he 

horeeio were .ome S-!1 a;ia1 \o \b.• ...-t •I p-ounC aero • 17 Mllreb 1"'4, 

vhere t.h• taJ..lout oce\U"l"'k trva the tint det.oa&tton (16 n - • JOO toot 

tover / • bd1&t1on level.a 1n ~b a.rea _.. not know wi\n e~ ~ 
,,4 1t, YV 

tte ttllout oeeu:rred 1.tl a MIT'O'W b&nd and vu earried ~ ~1.&t.i~ h1ah 

Teloc 1ty wind$ 110 t.hat 1t prob&b.i, tell n t.h• herau a. a \iae lua \hall 

Qpsratiqnal Fey1t1J.1.U 

Vndv t.htl criteria rffem1neftd9d 1.D roli.1111 n, th.ere 'WllNld haft ._ 

two oeca.sio.oe 1D t.be put. whwe ~ wuld haft~ request .. W 

5 • 
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bour8 - \he etJiG' ..... ta --1.4 "-9 -- at 11.,....WI c:t.bfN (pep!l]d1• 

aboG U) follniDs ~ atntaa ..,_.lea .t the ._. dl1.ell. 'ftse .... N&e 

NW''nc a Llwla ltlM -. MO •/br .a a,Q. b \be ... -' llftn14a 

C:Uw, 1llMn'w, \lae n4Salacioal eeadi\1.w ~ DO\ •Mr\a1aeel m\U 

an.. \ha tallo'A M4 .... , .... ft,e ...,.,_ Sat1a1t.J .... do,. 1a \ha 

l&t.v •a.a• ,.. 12-lJ ~. 

,_monnel van ~ \o remain lndoon (tor ~ \wio howe) 

tollA'vinc \bl nia1.h de\ea&tion ot ~le. Tb• hSCba\ do•• me 

readinc vu )20 ar/hr at I plus 4.5 hove. Thb le l"• t.ha t.M ca1wd. -

noowNDdationai • 

UOE/J\V 

UNCLASSlf JED 
91@ ,_/_. 
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B.J. 

c. 

hr W'9'JP'1 )t1• •pit.end 

W:RMl _, svl 1 .. ? ? tf t.M R'SUP nltt,i:,..x -·· .. 

on..b•l c • •!Dini tog\},_ 
8l;i: (lqa M'M --· - - • I.a 
- -- ...-....1\•lf \Mat l+JF 

M - nl.W al\tJ 1 )t ~~-1'.H n•·-rH -1'- - tllli 
- --·- lDllW iw · rd MN• Ill. *'Uering 9' heed t N'N t Mndt 1 ,_ 

Y1rU M 

lp' WM!Ptl be'• 
~ c..- SM 11 " Qf uposgp ~ --pl! 1wt.1 - -$h• MR!.P1R&\11A metp gnr 

l\t. & b,al, dollar n lva) i -

·- - -·- - ·~ .....rm11 "''' m.. 1p -'I-.. 1 bal1 ~ _ .t~ uy1mm TLL- _,._. naa nq.- --

t.&blt l +..ir. 

&l 1wU1tiqn field epd ( n+aidt \ht l'l't -
1 bslRI 11!1!4ilml g.._ pt lor lllDPPH ._ aurt1111 

-- CM QA t.b• 11\gwr 1an gillt: 9Jlt tp;'f' tiff IJ the 19rrt.yi,gt.t 

J.he lloth1Mi 

t~. aopd11.1RN yill }11 lvic• .C. y&l,n:llt uMv -~- -
Iht ncpatpd __ .,. 1) • ,1 r \ \ 
tho;t giXIA in \tbJ.t lIL, 

pmauce 111 ut ...._,,t.-<llwa at w 
ptrs2waj. ybg l:.&I• bM1 A.--. 

_. l!! nr grMt.tr. .. ..... _ &7'1aa 

rpu.1111_ • lly .wrr•pg erewv! ill - -1m Sivc da.n w llQltl. 

) h 
,, b9 IMl'fil =· ~•hielf I 

11 ~ -~- ...._ !!!!!:. 
- -- \ht ..C1Ml nturp hvmn ~ IQOll M pa111blt &f\.11' t 00tynr H 

ur!ct_~s,~- .. ~:' 
7 



-:: • .]I"' . .., 'J ~.,\ ~ '· ~ -r-,_,..J r Py.1 

la e+Utle. RK"R"] * Q eut,..gt=dpor1 f'v m l•rth tl \'~/\ 

ang 1w a fa'.! 1m *' J M t4Jiltd \Q p•h t.Mir >aw• • )net '°F 

\ht t 1n•1 n!.MrP 'Iden ssrt w, .,, Fri fr!mm\11, St eg™·· 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 
POLICY n. 

Gtmm,l 

'f'be ht..ab11at.1.nc or ~ or \IDde.d.rahl• ooat.wi•«t.ioD - pcraonul 

is b&.sed pr1.ncipa.lly = ocns1dera.t10!UI of t.be 1~ doM \o ~ akia. J'rooa aa 

OJ-.r&tion&l point of vi.•"• probabl,y t.he 110rl pra.et1C&l Mt.hod of Mti.Mtiac 

taken out.isl.:!• a. r·adiation field liDd \.hos• "1t.h:l.n. 11:1 t.he la\ter sue U 

tribut1one to t.ht1 Mt4'1' J"Mrling fros the eanta1tlllatio11 on \he penoa ad 
DClE/~V .. 

trore. t.t:at on t.he rrcn ... nd l! 1t 1s 1.mpraot.1.e&:l to rertors peraowl •nitor-

the degree of peJ·aonnel oont.u:i~ation ~ deterili.ning th• loc&t.1• et \he 

1nd1Tidu.al duri.QI: tall.out. The dhcu.u ior. IJl'M:!~ar Poli07 II sugt1at.ed t.h&t 

even it one were cnrt.-ot-door1l during fall.out iJrJ am arM vbe:re \h• lllhe~ 

in!'1nit1 IUID& dose vu 10 ro.n~.1 t.tHrr• wcnlld be rel&tl'ftl.7 11\tl.8 ebuH 



·-·--·---.......... --=«*•-=•·•r•2•· •• 

ndi&t.J.ea apoaun vbennv ~eaibl•, batJliDI .ma a ean.. ol ~ lkbt. 

" •va-'ed ter .u.utiou -... u.. 'Wbole-boM~ 1.ntWt1 ,-. .._ ,.. 

lM• \hm:t 10 roa.t.cma md ehnl4 be reoo...,d·ed tor arw "1en Uie -.,owre 

1a hiP•· 

Im \MlA x:r it vu na•t.ed ~ \M nl&1w __.... ,_ .... 

..... from ID W1Jl1\f ~ tielA d \bne t.- abon the po 1 

OOllpared '° t.U& - ~· natift9 .... urett lry .. .....,. -'• b9l.4 el.Ne ... the 

~vut 

llO E~ It 7/~ (Utirii 11.oll. 
lS Jn' 

+19 ~ : 8/l ( ill.ingirutA a.toll! 
SJ mr 1 

P~ :;~ : 16/l ( Ronce.la.r At.cl:.. 

relationship bJ \hi• wru.. ""-1 U' on• •awi•• \h• doM nrt. rewts_,, vwe 
iJ<1E,.'\Y 

taken accurat.•17 \be raet.on ilm>l....O, eapeciJLllJ in relation t.o t.h• mount 

or materW eolleet~ !IDd reit.&i.ned Olfl ~ha ~r, M:rta.1..J:U.y are not eoutmt. 

The nt.gher ratici at Rong.i&p Atoll aight haft 'b9ec due to a ~ieal 

ph•OOllenCm \lben· t.h• qwmttty or aate:ri&l rai:u.nc per wdt. ......... 

grea't that 1t vu not. m.e.ined '° OOinJ:il-1..J.:r cm ~ 'bod;r. .,._ 1t \hi.a 

'l'heoretieal oonaide:rationa lndieat.. a rimaa clioae rat.• n.t.ie d three 

teet ~ 1111 in1"1.n1\&ly eoJZt-.1.nat.eci rte1d t.:> ~ &t rnr 1aa:be9 t..- an 

equaU, eontaailt.&t.ed field et •ix .illch :rw11ws t.o be about 7/l. (SM Append.!% D.) 



t.io& anC. t.bose ob.aet"'IJ"ed dt.t. t.he D&t.i"f'Wi 1.1! c:ircwastut1al. Per .-.ple, 

an equal.JJ oont.e.l..D.at.ed area of ~1.act. E""adiui: would y1ald a '1aeornioal 
r .._ ,.. r-· , ~ • • ~ ~ 

iam:na do1H rat• ~ ti.JMtl l.eat1 t.rum t.he Ml.et~ IU"e& ot •1•1Mih ndiu. 

grounc. (l t 1::. url.kn<>•rr1 t! t.here ~ .!rufrL,, t en·t. v!.ndoi that ~t. baTe 
iH,L/.NY.i 

rt.i.L ec~ t.r.e :-liter ii,: f'r.->n: ~t>e gr::>W)d t,;' t!~• )Ody &/\er fallout ocourred.) 

con!'idenoe 1n t.he ;:,Tee·: ... ll• mu.mtitie~ of tr e '"at.·Lo!! o!' 7/1 or 8/l, \hey do 



• :: ill 'r < ' '~. ' .,, ' ~ - ' '" .... • • ' -...;,&, - • ' ' '<,; "' f .:: • ' - ' 

on IUlllll. doH rt.tea JMUUred or.. peroon."'lel ou.t s 1.de ihe rldi&ticm tield. Pm-

t.o SOM degree wa..s "1.dent. 1.n L4 out or 1.6 Qf t.h• ~.. OD t.!M cr\h• 

band, t.he n.at.1TM .t'roa ftirU aho'*1 ao ak.1n t1t~e vitb • ..t.1ac\.ed 2.• 

roeutgez:ui 1D 2J dqs bued Oil g.-. do:J• rU. .. meuured • penormel.. TM 

t.<1 reduce the :·ec,),:;;:,.endoe tose .rate lneb lld'l•l rel&ttni., •llllll &re&S a.re 
UUE; '.\ V 

invo 1 ved. It i.., roco;."n ::.se.~ tb&.t radiation f'l"t:>111 anot.'"'.er nearby a pot ~ oon-

t!.is contr!.bution ~ be i.t wUJ. no.., 1becll?J1• a:n ad..ied .H.f'ety ta.ct.or. 

r ' 



a t&llout pvt.1ol.9 b 11.- in Appndls I and Ul est.Ur.ate ot ~ ao ... frolt 

.. •in&l• patiole NqUired to }U"'Oduc• reeocn1u.ble erytheu. b J>!""mded 1n 

4ppmdiz r. C&lcrulati.oJU indieat. \hat th• •peoe~itic e.ctiTi\7 •t ... U.d1:ri­

dual pu-t.1cl•• tound 1:n r..uout. wu.ld be rreat tmoqb t.o prod\lM ~ 

eryt.h- 1t Ml(! in mnt.&n v1 t.h \be d:1.n f'or i.,.. '\ha ene 4q, ,.a tu ,__ 

doa• rat.• re.:iinc t.t 4 1.Dehee ~ M qui u ...:1.1. ~ s.. App9M1Jt o. ) 

Wit.ion&l. tntormat.1.on mi des .. f'1"0B 1.ndh1.dllal pv\1clH bu noetl: 

Me Hport.9'!• ,, Tile part alee found 1.i; ·me a:nnmd hAto.J'd eouid.ed. priDei­

p&l..lJ tl! t.lirM n.d1oiaot.opea, Rul'->, Rul()t, me U.a ~-- 1!:2106. T1ae clat.& 

and e&l.C".tl.&ti.orui 1n Appendix Jl also rtl'Onll.~ tndicat.e t.Aat & 11.acle f&l..lMd 

Cp*'1 n•tigp ot Mh;lPC 

tolerate<! than t.hcit1e for a:poeed 1:ia:rt..a of t.11• bl:>q. This vu n.lpl1.tied 

highly contw;:lna.tf'IJ por~on:rel. ('n:.~.! does QOt 1.neludt .uah &J"9U u mder 
UUL. ~\ 

the va.ist line whare mat.er! al &}pa;rentl;r oo Ueet.ed ma vu belC ill pl.Me.) 

unlik•lJ' t.h&t c.ne .ma:f rub his ha.nda over t j 11 el.ot.b Uif and then tJuooucb \he 

hair 'Whore S.~ eould be h•l.C in plaoe f'or re:~at.inl,..v long periods ot t1M. 

---=r::-----·-------·~-....... ~-·---·-----------"tl'-JJVot;. A. rtuu. rerort. Sept. l~., 1 "."r5-' 

..... L ... 
~· , 't I 
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A f'la't.h•r oonatderatio:n h t.he bett. .1osE1 t..o tr.e banda reaultillc boa 

h.ly would not lMt nli~ . <it 

U t.he abon usuaptiona IDd ea1 eulJd. lmu: are eorrect MMVllirtc eon-· 

.-
' _,, 

r-..rt.,.or, c•ne :: !..j(ht. :SP6etllat.e t:-.ll't. a lfi v·en tcurfa.oe could b&Te d&nif1-
! HJ L/t\V. 

ce.nt.ly hightt eorita:d. nation thar t.I.e gene:r ~ a:Nte ~ t.hat \M handl.tne· ot 

of the iru;tti1:r eount ot e.ct1rlty transferr-ed t.o t.he hand1!5 or lMtcauae of 

the doses del1~ durtng th• t t~ ,.,, 1urt .i.a.~ ly handling t.h• ebjMt.. The 

be h&ndl.ed. 

• "Bet a Ra.:y 'Bw-r.s of P.~ &."l :;.}( ln « 

liarictp :$!.et+ Mgp£1t1.1gp1 

kn-o .. 1 t.--; ~\ J 

' u...; " 
""' 

et IL . ?be J2w=gel qt tbl 
4. c;.rt 24, l~Sr. 

. ·, .. 



1n a ll&Dd, a J'OllCh ..ti.Mt• of t.h• ratio o.f dou ratu ot lMrt.a k t.ba lliual 

l.qw Of \he •pidenh t.o t.li&.t, of the g~H !"1HIC inc <>n a surn;y .aet.ft hill 

tour inch" &Vay t'ro1: v ol-·j•ot two inches in r .. di .1l' ~ Glltdct. a poeral 

Ndiation t1•ld) b 26.Y~200 t.o L ( Appandix I, Thus, it \hie obJ.- wre 

aontudr:utted vith \he u• aetirtty pey llD.H u-.a that muld proc!uee a 

lo-roentr1m 'llhol~ pzaa dou frGl!I r•~aJ aoatuir&.d 1o11 ot t.he aJ."9&, 

1t vould jrOduce ILbout '7'i llll:r/b.T galll.Ui at rov inchea AVIQ' A fir'l llOal"•t 

and a.bout 20).....400 r•i--«' /':t«>ur at 6\. de:i. · 'Jf iri«,/c,.:
2 

• SiJlfM \he p&l.u ot 
2 

t.h• hand~ ha-n &n t.ppM~UULte ep1d~a.: 1a.ye:r or about 4'.J me/• ti.be Mt.& 

dose to the b&.sL. :a,,er woul~ be .about 13'>-·.... rer .. /bour. {The \1M of 

~l vu seleeted 't.() aho-.. a.bout the 1·igt,e1rt ;:.qnitUL:e of dose rat.es.) It 

more ~eriou!l prob .. e";; n~ come wh«D the (X)otaainat ion 1a jllct l.ha thJm t.hd. 
:;ot 'Y 

\JLere evacu'1tion ~' tndi oated. 1~>r ex&L.,-.;h 1 \.ta oont~lna.tian et th• rener&l 

the ta.llout. 

9The~:• nunber., agree tml1 Wii vUh the aom~-ut.a.tions in ~act 
Hu~e. itu~ociat.ed rlth ~1a~ion t--.Uureu.cmh or Mixed FU.ion 
froduct e 11. T91"9~d., J. ti , 'J:;)!FJ>L..·Jf 3 : COD' DEN!. C 



?' r 2r;n··mnme .. -nnnnz miss 'Mmm·atee a Nnm tr warm· s 

the antl•11 and lo'WW' leciL .It tb«ra W4IT9 D:' i . .ntern11 Lng cloth1Jac1 or 

per~.ape even v1\h tht.ri l'\.oek1.nc21 •>r 110ekl' .. t:-i L" ll'ight rNul\ in aipificant 

b1oloiic&l b9t.a dnsea M1.Jar deliYered \.o \h•5• part::-. 1or UUt.pl•, U' the 
...... ,, t 

i~ do~• n.1.e ~iJli· a1. B,l) bo1u-~· were 1n!rlet.': i.11€ ls.oe than • ro.nt.cens 

of the aame ooncentr&t. 1-on in eont&ct .~th t ·...e ali :.n t.h• ·bet.& dose rat. at 

~nne1 vo...Uc! be kort L"lrloor:. .for 1& rew ho;..rr, but UJ.on :r.l-.. ·~ approxim&te 
f'(,,,:; 

bet<& d<'-.e ratec- &1' '.' q:,.· ca="' wcuU ~ 2b • ":.: r t.ru-.e hours lat.er or 210 ~ 

'·' conC'-ent.rRt i '1? or fallout iu.ter~.a.... 'n t.he p-ound that ·W0\21.d result 

l/ 
1 

of about. 4 • £ 

44 
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•• lt. ia ttmn=iW t.hAt. Mb• t.h• µDK!,1qt.td (ellpµ;t. acmu I "'I hi«tntp 

yi11 M tgU1ye1W )ro a lQ rotpt.&s Wip..ltx CWM dou K hichp, mtW1 

ltH 1.hM lg rotn\g!nt. M atUul 1iqit1.9,!.Qt 91!!9!,p!ts ot .(•llnt, 9£! 

t_he cqnt.y;iM.t.ec ar•'\J. t--:0nit,orl.i;: &s! ~! nhould bt OOD\iRW!d p$11 

iter! it rwo9@.l.• b!li!! \pat. go Qt !KL fe\I arld.\ti;m&J. Dhi ,,,, viu 

'E. )!Asn tt,o 4Qst raJ.o rM&!'pg tt1tan 1M1QI a ytl;i;le, Al' tff• Dir p,t 
!iOl: :\\ 

ut•rior I.rt• tJt1t .l,t afdllr fCOHtiblt. ,NM' a or Ratd• \ht ™PM 
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ation per ai\ U"M du t.o the oont.rtbu'U.• ot ,..a ndiatloa tnm \he 

ext.erior et th• Yehl.ea. Oil \he O'\Ur hand, eont.n1natimi vi\b.ia a ..-.sale 

wuld ~ probabl.7 lM piated w.p b:1' ~ \ha it 1\ vwe oa \he 0\1\aide. 

Purt.hw, 1\ 1a NOOpiMd \a..t d.p.11'1.cm\..L,r h.S,p oonoe.t:rUi.ona ot ndh­

aetin tal.lowt. 11.:7 .--u.l&te isl a'llCl:h part.it u \he air tU\ers et a 

autcmobile. Jcai..n, \h.h baa to be w!.pteri a.p.1.nrt tJua pJ"G~illi7 \h.G 

t.h97 vW 'M .b..adled be1°or. ~he act 1 Y1 ty b-.s ac:reuect t.o l8v l.trn1a plu 

the ta.ct that it la "1.a\1nl:;r d11't'tcru:t t.c monitor suh ·pllri.e on a .... 

buu. The unoert&iatia ,,reseat ln estiaa.tin« pou1blehue.rd9 traa 'ftbi.19 

best aolution. 

Ioltc1 rf io t.o ~t Yahiol.ea •tvi.q a IU'M durinc ttae tae td hllout.. 
1H >L ~y 

Thb rlll oot prrrent t.be rtr1t Tabicles l)a.lal.ng t.hrouet t'l-oa piak1Jlc up 

activity on th• t.:~lil rroa th• highva;y. rt .ta bel!ned, holMYW, thia v1ll 

not eor.zt1tute euar a t.rouhle.iioJU probl• .id put a:peri~ nu indioat.ed 

ha.d passed onr U1e highW'IQ'.. ?'urt.her .. t! Ytlh1c1es are not pre.mt 1n th• 

ta.llout it vill help reduce contudnat :-,r o~· t.ru• pu!!!cc•rn &Dd of \.M 

inaldea ot the veh 1c1•,. 

Ut~~~",.·-~ ~ ~ ~l ED 
~ )-~· 



0ptrat'9P91 fwibilJ.U.... 

In t.l1e put , t.h• cri i.eri& \Ued tor vuh!1111 oare bu been 7 rar/hr, llBd 

at a la.t.er tiM 20 m:r/hr (gwl, 1.Aside • ?ehiclle. Thu ruult.ed 1a vuht-c 

about ~ oar• ( l"O~ l./8 al th• tot.al aon.i to"ld) tollovinc t.M •....all and 

a1nth detoDationa or O~thole .. Under t.htl NOOJ1!9adat.1ena (iYm 1a 

Poliq IV, ~ bu .ment1oned Uoft, mt probably DOM ot the ean, 'WllNld haft 

Men w.aMd. 

The d&t.• ri •• l1l table fY. \. ind Uat.• tJ~ t.r thee• rediat.ioD i.nla 

riv.m had bMn predicted before t.h• t&llou1. 1U.4Ebwa;ra ,#ql ad 9) wul4 b&ft 

bighvay l9J ror t:. r.tnt.~ d.tonat tol'J 

7 '? 
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.W•j vt.'• tl W&ts, ili. P4 ltodeH"• 

" - ltM ... tbe »Mnt.ictl ' '•"•'tr .... " ?,, JO 
metap•, edtmadt appHy I( \M vat.g. pr,, W tM4Qatt1 •bn'' M 

data., ~•v, lt b _., a:peet.M \ha\ 1IDd4lr \ho•• ...U.t.l- .i hl.l01d. 

vbere ~ rmd.iat.1- i.n.l• u-. Mlo111 t.hou stipalrte4 ttW poeaihle ..,.._ 

u.t.1..oD, that t.bil •9U" er eonta.inctiOll 'Ifill ... a bealtla huard. caw 
1a it 1.aplled her• Ul&t uq i .. .i a.boTw t.hia ._ eoutittlt.• a Ml"iou 

thet QO utipp bl \Ms 1A t"ftd t,o 11Et.1 M 1st.Mi• ''""$ \I lfMM \be 

yvbiP' o« at •JS gwtld. t'godl M lMtJ DQS.plu ... »• MS.1.IG 

,,.. 411 irfbJ.• I 

• • • • • • • • • • • • • • • • • • 

tions or tisaior: product1- 1.D va.ter .1oure..t du:r~ tu.bl~ .... 
DUL·:"V 

tor oou:parat 1 ve pur,() se!' t.h• H,~ tmat et'! th«>r•t. teal .aaxiJn:ul •- WW\7 



-----w~iom&l._u.11.----·--··--·--·-·--
Tircin RiTW Irr{&at.1.on ~~ • ._. 

Irrigation Ditch, 56 •1. '10. ot Pi.oohetl ... 

Lover Pahranacat Lake, .leT 

Virgin JU:nr st Mlequite, ._,. 

Concentration{ rtlcrocW"'i•s Theore\ieal Maxima; 
per •illill.tar extr•pol.G- Wbol.-bodf 0-.. 
~ "'° 3 c141q·e after d.t.ona- W1.ait7 DINte 
~J.op,). ··~"·------- __ , .. mrrt,sw ____ .. ___ _ 

F ... , x l~ 6 .. 

L' • 1)-'I 0.15 

L;:1 llr l:J-6 2 •. 

''' 1C 1~ 2.5 

J. '~ • l~) 7 .. 0 

I ' • lo-"> o .. ~ < 

The 1ta.xi!m:>: .~hs1bl• ooneentrat1.on of' f'b~ion ·pl"Odaet.8 ill drinkin& 

vater i!J r; x io-J •c/;i.: extratx>l&ted \o t!'\ree day .. after detonation. !hb is 

.-.n~, the moriJtoT~ Of Vd411" ltOIJ~ b Of l'UU9 f'Or ~aJ7 
~ii 'L :y~r 

F'U.r;;o:se11 1t ~hould. be r.aogniM<l \hat the e<oDe4mtrat ion1 tol.md Lq Tar'f 

were t.o have •t.ored •f th• wat.c- llst.C at '1r1:1n 1Unr ilTi&'atien Canal 

and aubs!.at9d .rttnl:v cm t.hb .tor -. Uf.t.1m•., \be 1ocmcctr&t.1oll wu1d lM 

' ' ..... !~ ,- ... ~-.t ....... \ .. ~ ·"......:.. 



about. 58 t.imet 1•n t.h.&.n th• ~U.I! penis.dbl• UIO\lllt. lel'1llll tenon et 

dilut~ ~ 8ddit1on&l raiD!all &Dd/'.)r b:Y :.he L'lf:ux at lesacr ~-
,,, 

ground vat er woul-1 Nduce t.h• le"i,....1 of IU?'t. L v ~ ty 

airborne ndioacti"N .._.iw, 1.Del\ld..1.nc' fiaaiorl product.•. !'MIN are ..­

t.&1nl.7 ~ li1U11.1"'9T*1 probleu inclDdinf ~ J>OH tbl• huard b\.."'1": a •1.nal-

-

th.at t.he a:t.C"'ll41 i- ll.ual"f f'?"OQ !ulollt l.a th• •re llaiU.ng tMrtor ot 

locaJJ .. ties vithin 2rX 111lH o! the W.Vad• ~·rov1.J& ~lmda, Tb.a 1neludad 

TeMUr ti?t.>e a.t'ter detonation tor )0 <>e~lwu aiod e8tilli8t.M ware made ot 
UIJE/:',V 

do.:se~ to the lung~ . The~e d&t& fClT the r ..... OOlanzu:nlti .. shoviac the hitb .. t 

ILir eonc8lltration a..-. g1Yttt in '!'able Y: b 'n-.e hht?gr-• tor St. Georr- (\he 

at 
~ieh/24 hour ner&ie coc ~ent.:ra:t :'..orl of rai::.cmt .,,v ~ in a populated 

u.a) 1s rep!'Odu.ced 1.ll Api'4Jnd~_·11: .J. 

--------·----------·-·--·-,--------------
.;-llJ"i <la.t''J 2C , l ?~. 
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Ml nw n 

i•w vr.1 .... 

ik=ielE 'JltMI 

~~ 
\effJUz gyhip Mt.tr) 

.S\. Oeor1•, lft.&h ....... '"') :lie J.S 

LiAoolD Mine • .... .... ) l( :w-·J. LJ l.S 

Ma&q1tit.•, ..., l. 1 Jr w··l lJ l.O 
.. 

Groam Mine, In ) •. 4 x lcJ'"': O.J5 

iiocbe, ..... ,;i.". fl; ) • l.i.. ......... ) 0.01, 

9The .et.hod wsed 1n Nttmating dose& tc 'the lui:igs h gi"All Ill ~ l. One 
a.s11Wtption ll&de wu uni!oML di..Jtr1 hut l.ou 1.r !"1adiatiOll 'Whitlh, ot OD\lr9.e, 11 DOt 
entirely accurate. 

•At a point of nwaan habit.&t.1out \he &Ot.i't'itJ of ndio&Abe 
particles 1.n tne at.ao<JpbeH, nerqed O'Yer a ~ of 24 noun, 
1hill be :amit.ed t.o l.:Xl aicroeurl.•e pv cubic ..._. et air 
(co~spond~ a.rvrorlsa\•ly t.o 4 cround lnel , ..... 1Jlt.••1t.y 
of ). :nr/i:.r. 

UUL :\V 
"The ;.J.-Oour &TerAi• radioaet1v-Hy per cubic MJt.er ot air, cm. '° SU!f«KieC particlh lla'Ylnq 1 :..smet..rs ll1 th• ran«" 0 lllie:ru. 
t.o 5 • 0 aic roru , aha.11 aot. exeee.d l/ l.00 o t t.be don J nor ta 1 t. 
dhir&ble that 1Ul7 in'~1Tidu&l par't.icl• in thb atae nzlC9 ~ 
u act 1 Tit y er-at er t.l. an l'.)-.. "l ~ curie a aal oulated 4 ilours 
after Ul• blvt , • 

MfTI - ~ .. G 



from ta.llout, atj 11.DM the pNponde.rllUloe ot w1d9Mle tJ"H: put mal.MJ" \Mt. 

serlea 1.ndie&tea t.b&t t.he ut.enlAl g.-.a nuard 1.t mre llaitt..c \.Ma \h• 

illhala.t.ion OIM, it vu recc:moend« in \he Jan1WlJ"1 2C • 19'4 ...tlq to 

air oonccitr&t.iona. It. ..,... ·~ UUl.t ai11 air ..Ut.oriJtc ,....,... M 

ooat.1.nued tDr docnment.&ry purpasu ad tor wha:!~4"V Talue ~ c&at.a ai.Pt 

h&n 1n th• tutur• whSl .iww ao.a.l..Ts•• ucht be 11U!111e ill t.h• 11.pt. ot addi­

t fona.l k.novledge .. 

-et1 radiation doae from .euch a part tc l.e 

in raei U1l woul~ be ")c. J"'9'P!l.. lioW"f'V ,I \h• OOrlllQlU:s 1.orut 'fM¥ be lll3leadi.Dg. 
DOE;'\·~ 

ln t.!"le case of a ~~~ ~e ~iartie.l•:• rela.t 1.Te.l, l.a~e ·d.oaa are del11'ered 

~ilWllter particles an th• U.Pf•r 1.U.it \)f s 1.se tor deposition and t.hat •Cilia 

•.•iriute.s, Meet!.nc of Coadtt.ee t;° Con~1.de;-t;;-r.as1bi11t.7 ~ Cond1t1.ona For 
~ .Pr-11.minAl'Y RatU:>lorio :;a/~;r :lhot f->r J~le. ~· .L ·;~:,., ~ 2l and ""• 1951. 

••H ... -J.YJ6..~. " $t&tu.~. !"9port :.:•pt lt ~, .!.Q.;;.. cwrr.- DXJl'!'.4.Al; . 

..- . ~ ; 

'/ 



l1n1nc which b i"t.ael! r-.wd aner&J. ttmes ui bo\lr."' uee~inc \Jae 

esti.a&t .. aboY• ad ~ -"bods lllu.Arat~ 1.n a.ppendi ... i md r, it Mir .. 
'.> 

ooa]Jlrt.ed t.h.at. ahoat. 9' rep. vould Mi dellver-1 to \M sui-r ... et • ~ 

&r1 '~1.oAaz7 spb.-. OM ld.l.liMter 1.a rad1u by il 2G aia.ron. pm"\1ale (at -' .. 
l 

if"' ..... 

a1 arocur1u ) ,. Larger 4o •• vlll be de:a Tel"'9d c:loeer to the pll1"\1cl.e lNt 

d !..! f1 cult to .. n.l uat e 

Consid•rall• aN'ort ts beinc dj rectAd t<:>vard the 8tui::f7 ot eoat..l-

1n&t1or. ot food 1'ror; .ra.llout. One ale.amt .of iu.Jor cone~ 1a Sr~. It 

has been c9ttm&t.C ttia.t tr one van to sub<1L1t mttrely on tood IJ"OW hoe 
.. 1)4}f "" 

so~:=: eonta:.ning about :m1 :tlicroc:uri• ;er tqu&Nt foot of Sr'>"~, (l,OOC po1bh 

of ealc!.w;. per a.cn-e that. OTer li !•l"~od or yeara \her-9 would aecNIM1.late in 

the t. uma.n akelstor; ll bO i' buraeri :if' .~r..• • 1. aro~ • e!' .!J" 
90

•. Saile t.Men 

&bout 

of 

•: riTat• eomiaunic&tior., L. i .. Dear., r 
Beltsrt.lle, Harrla:M 1, April "~J .• P~-

, 

... - J 



( ilt.bo\lch not ot dirMt. oonevn \c: \h•• Inca i'roY1Dc OrcNnda, it, u 

or lDt.ft'Wt. t.o i»t.e t.hat. .. us w:r• eoll90'tee! hoa t.he Marshall Ialaad. 

clat.a.) 

0701.e, at. leMt tor Ulose u ... of .1'9Ji.J' IC:l• }:llmts aq M 1a a st.ate ot 

IJ'Ov'th t.o eollect t.he t...:lout. rurt.her &atysie ta 'Deint plann.ed. 

t..r.e da.t.a prhant.a l.ndi.cat.ea t.h&t doaea t.<I t.he thTJ"O 1d. troa lodi..u radio­
~ 

hoto~ may b. a great.er h.&&.u-:.! t.r..&r. ,;,. f'urt.her 1 t.he "fO?"t sucg .. t.a 
OUE/.\V 

\hat -f:c=_-~ t"iaih fd ~ ~ intllklP ~ ~.,,,,..,. ll&Ari&1 ~--- ~-~ 

•li":''?di ~rn 'li:.bri'l. Ull'dC, M.-1;1~011 or liol<l·gy ~ h9die1M, •uhingt.on, 
L • C • July : 1 s_.. _:!". ::--~ f7 

•• '18'*• 
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1-n1• '"'•ii• "mree 

Mn1wm theoret.iil1'.l n.dlst.~. -:m 

·)t..l t ! ~ t a.a 1. ion 

fJ.i-~ .... 

do• !'ror: ti.ml.· ' "': . ~· : .. 
15 ~·t l!'l t.lil" 

M1u1 •'·"' li.-.,.:,r• '. . · 11.... •• L.i.. I ·· 

d.o• !'rem l ~ t..:: OAJ \.I or• 
,-aa.r. 

Mjl.; 
(but e.U.u et 
eff eot1 w ld.olopMl 

do•) DOE/NV 

lt Jill! beJ1ift £. dol! MyYJ ;£! V~'"'B, ~l ;?Kl<gM) w\ \bf tncSnot 

~-~ . .k..nw 181 ~-~.::!l2a !!! ' lfltert?ll aonnw 

Ml09YB t Qt Ml! D41At1ol t\w j'!Oli'Nia !AB._tl~ Dlwl t!191'414 - - tu. 
~_,.be~ with a eorrwt.ioe_!•~_o!_}/it to aocacMlt tor U. 

d~t~~-~ th!_do• ~lnd_b] -~• .. ft::.a ~ car doai.JMY!! 

iinclud!D£ badt80ftt.a"j ad \bat._~~ at: !._tJ.w _d!p!o!l ot tiw 
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•:: 1 !!I J"1!1C,,~'lded, Ult.~ '\:nn<' ' : ·" . c ltf · ;""1\: ·. ,.-, \ ~" • ;irir9e0t. 

;:;r'"cc ;11+• of oe·~rv.: 'n;: i~~~.C lt ev:ol5 re L.·i'"'' t .at fcF U~•t 
o~ '.·era' ' .J ~~ ;rn ~ e ' '.al Of'. ~axes.a 4Ut; io !r~N • l.i.ai ted to ). qr 1 :i 
t :..riac- w"""'"' ·o »a r. e aa..c• ": ":r{ "a· :.~~to t.e o!r-nt.e cc:9-
mun., • .,.,..-· '";· ~r cii.1.it.li:°.,ca e l.:1·ter e.ae tba· ,, ill ie 
~. c· ~,vt.Al ~, ·.f'· 'J' t • . ~ai, :~. '"r~·;.a. . 1 s i.m;.;~1•• a •Ll(fa te11t 

'.) t ~ &.a: 

· r a · *' dar~ 

,~ 1 
, .. ».ac re 

'l • 

C! ll ' 

_,., . ,' -·· 
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DOE(\\ 
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1'M .--i ellacn.t ot .... ,teriac - ~ .-au. ........ 
tair.17 wl.l. .-u11..,, .. hrt.b9r, ~ ,.r Mpth (U•n)..._ _,.. w 

' lllhuoed \o a lflABUt&Uft stat..• Dale, tJlmill -- to lie U\tl.e dmD\ kt 

a t1.la '*Ip or Ooa"•t.r wn • tblt per ... tr.W .........U-'9 tM -

ndia\.1.0ll doae Ml.iftnd &t a dllp\h ot tiw -u..t.n (a• It ..... .t 

'blood fcmdllc w..-) l aJ or tutor ta *9Und.aiac UaU 4Utw • la tibia 

qmllQ" ell nidJ.a1.J.(m __. .. a.t-...t.ia. c.e 1401"\ff U.Jtac -.JStd\lJ' 

vi \.b n41&U.O. u • h.llMrt t1al.d ..,..u • r.-. ~ u..t. J/4. 
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Assuae: TU. ot fallout : J:Jr'J !'.lr& 

Dose rat• at Jlr'J • 6/:J.., !!tr/~~ 

Thsret.1oal Jl6.Xizi;".u- <'.ose rr-,1!'! ti.!'~ of 
fallout '° t.hrM hours at.er 

~ine• by ~U( indoor:: tor 
tt..::-M tlOtJ'i,, 

One yea.r effect 1 ve t '.:..clog:!. 01.t.l ~o· se if 
personn.e} di(i lllQ1 ~ill indoor!! during 
t:>"i• t.I:ree hour:; ( ba.:; ed on same 1:.uilr.!r-

1. L>ns contl4!..ne..." i;J. ••et ion C°'n W'l!'&C".JB­

ti rn 

J er cent of one yea:r effect~ ve biol•,g­
ieL do!i• a&T9d by ~iD1nt< itr.100?""' 
fc r· tte ~~t.rf:ttl t·,:JU!"': 

A:;; S\ll"'8 ! T~ ~ or .fa.l lout • B,') n.r1' 
L.c ; e !"lite al. Hr) 11; 61:{": Ill" /hi 

Tt .. eore~iecil maxi.."'na doa.• t'rmJ \lM Of 
t a•llout 1..o e i.J{t~ t htn.r .· 1 a.t e: 

.:"i.t,Tlng.l .by IT."'.atin!.n; ':::. 0(>1" ro1!" e!ght 

1.)0 .. 

o.~ r 

2.)0 r 

ru: ur·1 l.1' r 

One 1•ar attectin °t'hlogioal &ts• it 
personnel did JilQl. rev m .. 1.!"lf\oor:s 
durinl t.h.e eight hour l b&.t:led ()l:l sau 
A11&UL"})'tionc con~ti~.:1fll:· ·1 •· 1e<rt ·.o~D '>I 
8'ra.cuat i:>n · 

Per cent of one yu:t' efteet. l'H 'blolog­
ka.l dose a&Ted bf rs:tair: ~~ tn.door~ 
fr1·r t.he ei(ht hours 
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l•&U1Mt1 l.S -." ·flt.a lllle.a."1 en•"n' :: :: . ·~ ~ev" 
f : lC cJ/or. 

( '!t.i J' au· .. , a •1 ·.gle • .., a 'IO?"\' : .~ coer:1ai•nt.) 

I = Ro .-p. 

~· = 
d· 

I ., ,.... ' 

_. -tr11n No - a\~' sr .1. 

:i : " 

;:. :H. irA 

~a.,, "'" ~ 

- \ .,., .i·u ... : e ' . ' (0.:. • 

1'<; = 1. ~ 
·- ' - .~ - l .... 

Ol" • '. 

j: -.€ ---(\ ., .·.lJ!!F:t: 

'!' 

-
' 

·---·-a., ......... 

1;:''41 ~ i: ·~ !Jf"C • 

~ ~· . . err, "' ~[lt\o- •P< 

-c:··s 

\'.(' 1. -r:; 
s.L c • 

~.4 ··:~ ( ·.i,,. 

_ L 1;-; r, '.).~/ , 
ra ii. 

":o!'~ ... :· . :i f' '...i. .o .J; a e 
~ . . .,~ _ .... 

'f& ltlA A_;ff i; '' ;..r-as:.rf'>< 
' -.et ii. OYli" t.'.le J\l '&C:<•· 

3 C ']'t: / e.;2 ( M,.a. ), eq ~ va"" 
l ~ac::r.•/ani 2 ,'.~··:an.a. 

Ji)~ :£ lOC 
'f,f 

• · •u.• &. · ·n r: a.cc p*!r r:af per 99C. 

6fll'f.1'\.', x 
"'~)f~ ··~ .. ,,.cit ... ;, t 

r ) • ·. 7 ~i1 ett1l t.o 
'. I •"ifl~(' &' . ~ 

I 

' 



!he tol.l.oviDt. 1ai.a are abstraeted ·r-roo. uperi.nt.al neu.lt.a, ... ill 

a thin ~2 !!OUl'Oe ~ b7 soak~ l'J ('.1··~e~ paper 1D a .alut.1.cm el 

}iloaphatn, allavinc it t.o dry, and t.t.en ..ea.surl.nc .urlue doee r-.. 
vi\h & au:rlu. ian1ut1on ~. • 

'f'ha .ft • 11.) .1: ·77 
• 5 )q rei'a/h:-· &'l .. ag, ·err"' 

9.6 "Cl'-2 
;; .o f"l-2 

0.127 rep;' ... 
457 ~ 

""!"""'---------------------------------~------------------------------•mut.1 et kt.anaJ lfia led1fligp, ZL...U. 1 ~-::on..i Iw 1'WGra.v-l!ill look 
~. 19'51. 
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Tb4i \WO &bo'Y• at-~ &nl v1.th.~ .. r 2£& ot ea.cb ot.h.ar. If OM atnpo­

l.&ea \.he exr~Ll. data t:r-::>: ~ so-:_-~e: :! ~ .f: ::;/c:r.2 t.o 11 thin source 
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.::~.flE·: 
Let1 x 

c 
•; 
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