
( 

) 

:t 

• t 

- ( r 

r-~ 

Office Menzor.cindu?rJ 
I ' 
l -

r FD ST:\ TES GOVERNMENT 

TO 

'll!ROUGH: 
FROM 

6Ul\jHCT 

s;rmbol: 

1 " .. _J 

J • J:. Reeve a , Iii.rector o A TB 1 I onmbe.r 5, 1954 
Office ot Te•t Oj)9ratioDJS, S1'C'() 4: tt 
Di"fUioD o! K111t.a.ry Applloatiou ..1i"J._lA/ fY 
Gordon M. Di,.!nn~ ng, Beal th Phya 1c1 rt .~0'" 1 

Bioph]ai ll R·aJ,cll .Dirldon of' f'~ '. :. ogy anj Medicin• 

BMBP:GM! 

' ·' l 1 J1c · 

J.ttached are the draft !o:t"U a! t.he P9lich'5 2I. ~ At.Qprlc Enera 
Qom.i.8#!1on Rege..rdil:lg Radiologiaj Safi~ Q!. th9 Pub],io During 
lleaPQne Testing ll .tho ~evad.8, Pro•~ Grcu,.nd1 that ve discuaeed 

~07'.339 

several llee.iu' a.go 'fou v1 U r~:)~,.e t.:1e:N:1 are only a !ew minor changes 
and that tie'"'e ha•;ra heeir.: ,!\fr~,..· ···l.i "rn'lol sect'nns (Pol.toy III and 
Pol ~.cy VT 

Since the pol i-:hs az·e e1t.:1.::. · n d ·aft form 1 truat you vill not 
mind revie"w'ing th.am t.n caroor.. •='('P.' fo:rm. The Division of 
Biology and ~<ilc1.ne Mis .~vie'W!'td ~1e policiel!I, and after incor­
pora.t~ rec·imoendat ions frou; .:l" ''· 1U1.::l ->tiier1, thsy vill be rewritten 
in rinal fc·r.n '"1.r \~llm!l.1 Ell!'.)!: "". 
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DTRQPUW.ICI 

The t~ pol1c1.aa ·were e.nahll.tlbec1 .an..r tull _.,.., Acn.Uon tor 

the heal t.h and wl!'lll"e of U.. public, bot.h 1ll 1.erm ol ndlolcliMJ. exposure 

U vall U poa.ible .haa..rda, ~pe ar i.Do~I n.ulilq traa 41.a­

rupt.ian ot DOrBal aaUYi U..a.. the;r a.re OOM1iiared to ~ 90lmd p.14.a to the 

Test ~ DOt onlJ' tor prot.ot.iq t.ti. haa.l 't.h and vel!ara ot \he pibllo b.lt 

&Leo 1.n arrl"f1.n& at dac1 a1 on1 t:hat Vtntl~ ~ all"&llJ' ad lep.1..1" detC1.aihle b)' 

the J. tonic EDugy ·(".om1 ... 1.on .. 

to est.ahli.ti ~ pol.i.d . .ea tor the Atoaio IDlra ec-( nion U 

pne."'&l ~ rro.. ~· or na,.-xm.1 \.e.U ~ at 

the leT&dl ProYi.QC ·Clnnmda. 

J'e Ope.rat.1.orui ON'l~ u.1 t.be TM.-t. 1~, u diraated b7 t.b9 

Di rl.a1.on ol M1l1 t.&17 ipp1 ioa t.L in.t. 

Th9 r~ palicl.e• do .act. llPPl-."' to dcmertu or vild .,,1.1 • ainoe 

lnela or ndia t.toa ·Vhj ch would t.. aignl!'' oan ·e vould .ban t.o be mch bi~ 

than those ·~.~ 1.ed b.ra·~ 
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the tea.it11i tr o~ rracuaUon .• 

Ufeotin biological noee" 
Calcul.a~ To Be !'4'!11.TI!~ 
In A One !&&r Per..~ 
roll.Olf :...:;:: fal.:~.-- ...... _. --· 

tlp to )0 !"04Hl '-€9 di 

"'",I'' 

•&-lll?CSl••t........_liv 

c :-'t , .ti! r1.Jl 

'J.. 1 :.. la 

Vi.nimz tlr &e ti Te E 1oloi;i cal Dose 
T' at l.fu!lt. Be Saved By Act or 
t'.TI&.CUatio::i ( Ot.".enri se evacuation 
r :J oot .t e i.nr'icatcd.) 

{ ~ Ta.C'J.at~o:i 1ndicat,ed 1l'i tho~1t 
re ;:a.rd t.o q:.:.a:i ti ty of do:se t..- at 
m:: >; <. bf! sa ~ ) 

•°!he •effe-ct!v~ t 'olo,-:-tul t'!:~~e"' tn an eetL~te o~ a 'tiolo[ictl •c.;;._-iare" 
do1e, t&kinf .into &CCY111t tr<~ le 1ft. >{ ti.lll-!' for do1!.venr Of a CiVe:1 
ooss, aJd t: 1 N"'k~t~.-n o~ c~.'~r> &.e t) ''a) a' ieJdinr 1.fforde-d by 
h!: le'. rl.<.-; 1 &.: · t' ~ pf"( 1)("> e o " wn a • ,. · · .-~ • 



-------1 ...... 

( 

• g-11 -... ~ (radiation &ae NTed) by 

W'TllCWltion?• r.~.im.at.e• or U:tZH" tro Y&·ta.:lea are indicated .1n table Ia, 

( a mo re .rea.U e tic ea ti=.t: te aho i.;ld 

'fa,le !b ~M!I the p.a.n.2C·~IS 

.' i 
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~ that the .. adinga .a.re & ~ aot::x..;"uJt.c DCCCU4t o! the ~il.cn ... 

rvoe1vod ~ the w.lw ~: • \he f"' .!.c 1~ ~ q ~~r ..,- be aocepted 

w1 th a ~ .tact.ar a1 )/4 \o ~-rt. far th9 d.itterence brb111111 \be dOM 

reoei~ ~ ~ ru.. ·badge a:r ~.u.taT (inuudint 'ba.cl:scatter) &nd that. reoe~ftd 

at. the tiaWll dept.h f4 f.1w omt~ 'll'al:Wa lo mrt b9 ued in en1 ut,1 ne 

t.h9 etteeti'ft ~l . .,.,,, 

From u. of retm'n 
to lS dqw after 
iniU.al !al.lout 

rrora 15 dq9 wrUJ. 
COi 1'9&r after 
initial t~ 

lttoloei.oa.l 
lacto:r -·---------..... ~ 

t/) 

c. -· 
ru.a ~ 
or~ 
Cot'1"'9cUon 

.3/l. 1/2 

.,."!:_-·) 
•;. 11 i I ~ 
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me tlccimten tc'9 win -a:i pa ec:mnal md \be •'Tidrmoe fill \ba1r w 8QpQrt.a \be 

"t'1ARr that the nadJJ:ap .. • nucmahl1 accv..te aooowA flt the ndi&Uan c!oee 

noaiftd U.n U. ft.1..- l'900r1W e11 ·tlle tilll~ W,. _. dccimt.er 11V be a.ccept.ed 

with a oorrecti.i:m tactar at l/lil to &coow!t. terr the ilthrtmce betaom t.b9 dolle 

rece1-..d lzr tM ~ ~..,. or 1!i:>:rl.Jlle\«r ( incl.u.~ini bulcaca\ter) md that receiftd 

at \ha \1.nQ9 6tp\Jl cf nw ~. htil.• :c -~ be ued in utimat.1.ni 

\be e:ttect.iw biolJ>glO&l daR. 

~tim Qf ~urn 
to 15 da;ra a.f'\.er 
initial tal.lou.t 

FrQI lS dqa 1IJlt.11 
one J9B a.rt.isr 
Wti&l tallaLlt 

!A~.11 le ·--'-

rn,. ~ liolrx-1 .. cal 
'P...c~;.;~~ - r~ct ~:~ 
..... ·-·····--···~·-·'"'' ... __ ... _._""""""'."'" 

'l/l 
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r·,.·~· .. t •. ~ ~ c: .... __ . __ ..___. 
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!1.ologi eal 
Dcee 
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~-.cu•sion or t.~· ~ioloziea.1 J'.!.c:l~.,!1 l• lo~;r.r ~1'100.. o!.' ti.me are 1nTol"9d 

i:'l the dellnn of a Oft~ radiatio~ do.-,. bau:r 'b1ol.o&ieal etreot.a my be 

ment dose. A :tG?sd:e5, plo\. er tn ~..a1 ti.o !\if· 1:1 nirm:' ~ays ~ter 1ni tia.1 tre&t.~.1t. 

t-Sir:v-ert, f:ol! 1£. • ·I!' "tii~·r1L1ce 
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·• r ll ". ~ . .r r rol'I uni "-·Y t· a.1 .ror a 15-<ia.r 

period. 

• 
~e *i:i icJr .. 1 .. ~ Tl"lJ ra~ 1. r~l.: .n-:;JoA", ~~ )'"t:•:i a:ld t>u may te::d to owr-

Cro:;ld t~ N'pOrt." •r 1 v • doc;,. w1 th eo· aJ t 'unA ra. 1 1 t;· • do~ t· at will k.111 
50 perce t of '. ~ don1 i 1 t i r1 .~-,·a ., r , • e de' ,V( rr-d i · a •: .rlt dosr at 
I"'O".'t: l .. 15 r f><::" ?:., ,,•e ~· 11.;1: I\) '.Jrl<lti; ,, I', J.'~.rr t 1~ do·;( or r&c.:.~tio t::e 
ar.::.:-Jll!! '-C>O>i:.(! iL w1 ~ a "4'11'"\..~.d .,, .. " '' d" 5 a .. ~ ,~trel O' occar 'e~•ce:1 t"e 
e:r t· a;(· twt?:i' ... ":'• ~ ...... t:i>.:>n a,·•·)\ '"·C"t ,,.,, 11.C.pror,,'.lneane~:..are 

prcvalt:nt. 1 ! l t· &.:>~e l 1 ii~eNiLmC to l'Xl r pf>:- c'..a_v g! "" over a fo"..lrt.t'<':r o·.;r 
p{:r~'.O<!, t. t let a.] {l\)!">(' Ll 1. .c~rell<J•"<" t.::1 r_:,. ,).· )C r. r:.r.1.•.:-r '-ot co:-:diti;:'l~, t e 
a:-.il!!ll.11 die 1:-:1 ar'l rox\;:-,a1~1y t •see ~~r~ •' o' ti;ie ...-'.t ~rlt" 'ical r:-.a~fe!!t..at10 .n. 
I! t' r. •X/'OS'.:~ : : dro -~~d t...., 25 l" rt r ··~ ' ... v1r over '1 fo 1rt~ l- .our period, v--.e 
le~ .. al do~ ·i I t ••r ~ . ."nc~&$~ to Wf":':. 1 QVt:~r t2··r r, a "I:: t 9 .G ~:\A}~::: a.~ f~ ~ lltl 

are c- a.ift:td. • : n• pro : f'l!. t,.. Jn~e u .. er·~· :a ! 'Ii t • nalUA tio o! po.ssi ill t)' 

ai''.'; t e ill t;' •.ra" ~ 

1 JJ~Clc•l .As:>f'cla of Rar4.1olo~ic.al t,!':!e.".se. C.C".11.~j t.e, t.f. Lc.ci.t::-e to Federal Civil 
r.•fe-;Se J.dmin1.&tra:1o ., •f\fi,; ma) ron,.~reice ,,. Tio:-t .-a"·ar·. c:•.a.-. .c>, of B.:.di-::ilo:'i.cal 
&.Jd Q·•::-..ic.1 De~e~·wi, ·B;~ 'or:k '1·1.:,, Oct,; n 7'.?, 10 .J. 

•~ !'Cl.J.--??S. ;e:>:..:.·1u~ o ' ,.. ·:,, ~~· \-1 l ",. ··1, • ------ -· .• 
r! a_}~ I ' ,.. •• J .. t •.. a ::... :~ \,.~ "1 ~ 1 

!! 
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lo. et Dose per ::..oe. pt r .li.. t"" ·1 ·~ mt.&.l to .. 
ta ye T'..a ~ {.r) l'IM" fr 1 : l J:llf y;-.. • l r . - ··-···-·· .--l..,,_,L, ---- .. ,._, --~"·~'" 

to 10 b:J n. lilO 
10 I ) ·~· ·1 P9 .. :~ 

Unfortunately l"\0--W:.l s~.;rv~Y1L;, tl•1 • •i·r1 <·' t~n·-: ~r were t-.e a,cea of t'e 
&.'li~.§ la. (, p ., 1 ·) 

P:le.!.r .. 1:~s :.,a(' • t two po1:-:~s !T'Oll' roc"e's data, l:-iaerterl t 
'"is (Eu.irt1) •<t~~~ ,, N'l.At-~ "it: re;:·a..-a~dl! a w1 irrepa:"'l.'::lt ~~e. 
of 1~u·.ta."1e'.:l'J8 do•lt- '.J ~; day c!o'!:t' 1 1 :!c · 1

.:; 1 C o- C .. ~2, &::id tor 4 
a ;,ut 525/350 or O. ')·· 

• acc·~n.c 

rot: into 
';'-. e ratio 
ao tr.a dose 

!! 1 <ti ca t.tO t • ' t e rat~ 0 r 
·:.' ..... ,, ..... ~, - :~ I ,'•r.;) 

recover. o!' r .-;,;,·.fl e ID< •1 :•w., a ou 1. o:i..._ 1§1~ ae t'&!!: 

1 , t c r~ t a ·rl • c) .. : 

Elair pd ~,oo, o· · 

! ,r;:..~ · .... A. ~ () -.. \.}·: e J l .· .. , 
.• ~ . • ,_ o:1i J ~ 

~r';.·-2·. 7 • /. .Fun: - 1' .. ,.,. ... ,.,. 1 
... ,,. __:_ ..'..IL-. 

)l •. ·o • 

I ) 
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l.o :"e • d lH! to wea t .,,.,,.. ~. r. ea lll) '· • 1enr-a..l1 .fEt.C t.or 1• t. l:l1 

)/L. 

a.11 fac~r ·Of l/P. 

loeati·.Jr. wit \~: t • :;i' M.: .. :if. Gf'-,,~:-·•'. ..... I: e 1"'11 · h of' roadinfa outside to 

"'1• .... 

·'' ,.. !"-• ' A 
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.riO'lud be . -.cic 1 '~·· • • 1 · t " co-:i; . ' .: .n rar'~ l'l.1 i ·--r do 5e9 aa r@Co~Bd 

' ' r ·..e a~; ·~,:ne' • t-l. 2 rate or 

deca.;; a~ a !ire e . ·11 ._ 

.. , . '""' !~;; :r o M" "'a r, 

be maee t a~. .. .. 1 

rew.a.i11 0 '..' . 0 r : r 

":he hii;~ellt 'flf' 1:il e-' 00.Y &Jl:'.'!:!'JS ~o se recor'd~ for a:-iy l.octli ty ~ere 

peraonnel •Pr. pr"eae: t o· i sidft the le Ta~~· .f"r"'l,..,-'. r.c GT>1':.lnd.I was at Ri nraide 

Cab! na' leva.da ·( A't-O'J ' 1.S r-eo.n 1e ; r n ~ ":, ----' .•. -.,.. _,. .. 
r r ~ .. • v• • "" 0" n ~ er •ere 1 Of ,."W::t' le:r-

Sna.pper. ~e ma.::t~mi~ t•1~ retiCJ1.l ,r ,, ' iu~-:• fos.@ .... e1tlr.ated to le 

, .. "'I 
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!ndoor1 wit wi .&:nrt! &:-...~ d::>ors elosN' .. 
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L~ 

'S 

~· _, 
-· ... ~ . ..• 

12 '111,, 

~1 
< ... 

' ' I' .A 

' . '~ '" 

f.of'.r r:Jl te s lit ';iae 

of Yallo" ._ 
{mrl .. :-) 
2000 

1000 

607 

>oo 
I.ix 

)J) 

!50 

200 

167 ru C' f"i 

BJ 
~· . .. -- ·-~"' 

'"!' a:i.adeo o- t.~ .• ~ ~•i• of 

11? .A . 
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o! t.~• 

~aL'le. 

!P!cial 

~v. 

n. In t.l....e 

............ ,.,, . 
. "" , . I' :('""'I, l ,. J 

Per&c ;nr 1 !".t>r.A" ' 1 > : n«<X rs 
... -------- .. -~· ~ - ... ,... .. . .-. .. -~·-·-·-

the principle t'•t v .... rad',atior 19'Te1s a.ro1 eh'1r lose esta~lia Gd for .-T&C'.1-

of red'Wction 1.n 11' ole- c>d:i fl.J'l'l'l".a doa..,, 

· -Od or clot '.1 ,- • 

~· 1r ,; ., .. : .. a 
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ammt or f'al.loti:t.. 

l•t& RR•• Jo a~ 

Th• most 1..-edia't.1 eolutlcm rd.ght be \o •st.&hl.iJh lo\191" persitt ~.ed 

doH ra.tu a:n ..t.abU5.hed for :Lceru.ai.n& tU:iM &ft.ar d.t.¢natlon ao t.h&t 

their "1.&t1onab.1p tollovs t-1.:z, \.hen U• dc•u deliTered ln I boun 

(bero~ the :aateri&J 1 • vuhed 10N") vt1; be 1;nat.er tor Nrliar t.illH 

D ,. ~ lt .t.ere.i 0 s 1n!1dtJ dou 
.i •: dcn1e ra.t .. •t t U. •t• .. 

be cu:::ma do .. 7 .... t. reA.d1.n.g1, tJ:1• :~t'!lt. o" prtncipa.l conce:rD ia tha b4Jta. dos• 

deliver9d t.o t.}:.e b&.!id layv cl!' \he •pi.~e.rsil (..,au.med u 7 ~ per 
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Tl ho•=.rt 
l tE t•O'Q.r.1 

.. . ,, "" '\.,' 

157/l 
l5t/l 

r• ',,.,~-:A.rd1n·.r~ i..:1.~.o of -~~e 

of a rig-er n1u~ !'or 

•"' • Y&. t ca: 1'181 or 1 m:i of .a..ce:1 :e 

a l..&lbe, hit u:..:nmi 1 1'ract1on o' t. • •t..a,,• (-rie ra~ of 0.35 MeT~eta1 ii 

about 100 .:JCJ'.•"l o.r a.,iilT\)xim.B't.a.l l !lZll o' l:111. 1>l' te.,) ror o·.:r d!90u.~ai('r, h1u·•, 

T(' "c-r to fr e ,..,_ ?"'"' u -------- --···- -----····-···-··--·· ·····• -··- -··------· 
•i:. · .. -2~. SciC':iti~~ic ~ ir( C"~·>r 's ··~f·;Nr~, A:r~::c'x "' .. .. Pf" ;Y""t .fi:_._ •', ·O"' ,}~1rve:-c..- ~,, r a.· J'". 

l UJn V~t;.r..a~e of l' ~.:Cl" V' C:..~A.r'C l)f ''' 8 i; 'cH'' - • ~:"")JI; .r'~S1'J~O. fl'l '· r. • l! 

:::.:lliva.11 ~-ilUl!I.: ;•, !. ;!,[ ~11 l"):.::? } 

2 U:.P-37. Projc.c!. h. 7 .- r.. :. - " " - 1 • ... C" -~ 

C,:)) I: 1 ; . !\ ·_ : A l,-P ' ""'. ·. : • I, 

J 11 l ffcct o: ;:-:" t.a r..e -~ ' f' ir.~· .'I ~1·.~· ~':1.Ji ~. I a ·1~ ") :- a · '. 
I .: '\ ,_ .. , , ,. '""" 

,,. 1.) '-"' .... .• ,j .. :>' £ • .. 
I ,,, 
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u tollova1 

-
9'zrtaoe Do•• ~ 1t,o hoduc• 
boo'111.u.bl• Tran.epiditrmal 
InJury (, Boent..:en--.iU-1 Y-al.ent-

Ipotoot l;l•m _ lrfia) ------.. ------~~· ~··"·" -·-------

Yttrla91 l.,; l,SO: 

St.ront1um9C o.6) • 
Yttriwa90 2.2C 

&.t.1.Jl&ted .bcun1. d 
bd' at.1.oll That Pc.­
Uat.ed Skin t.o A Depth 
gt 0.09 M· Cab) 

1,400 

Th• n.ra.a• •aarl.mmt eer:o or th• b.ta pcrt.1clq .troa .fallout sater1&1 

n.riM vith tt.m. but vil) ~ a:s:s~ \.o be ro,u.zt17 oom.parabl•, in re1pecrt. t.o 

d.ept..b d.oee, t.o n .. tr~-iu91 or Sr90-r90, S.ince th• llllllI!& doat &t. &4•¢.h or 

7 agja:sil- would 1QOt. be 1~.r1emtl: di!hrcrt. troa t.h• nrf'ace ·can-. 4oH 1 

the epidarals. 

(§n. cxper imeni. vi th .ah eer p u.. tn.c 5.r ~> _ y90 pl.&.qlle1 , e.boved tha.t 2 500 

Hps at tM ~N 1 lfllrl'.a.ce }:1°'0-duoe.d u.1~ era1t tcm in one but not ciothe:r ot 

t VO ah Mp• e 0o t1J I other ha.M! 1 l '.)()''.; ns.!.-.1 d.e.1 ~.Te red t.o ti.a sue depth Of 

7 -ag/r:22 
hwA 1 p.32 on.a tnch d:!~er di ~~n;ie of anb•J not rt.at.a.} fl"Odueed 

tan.'lln(, prolon&"ed sryt.hm:.& ~l des~t 1 o·c , ff.} 
It u \Q be ~ \ha.t t..h• a::cTe d.1•t!U.u1on -..u ti.rat bu9d on 

••C.O~p&rdiTe st~ Of Exper-1.ti.e:nt&lly .f>roduc-ed ht.A Leai<ma mid Skin Les1ou.s 
in u-ta.'1 Rall&• roiee,t.•. Lushbaugh, C.!:,. 1 S;>&ldin(, .J.1 • .nrl Hale, D.!. USL 
JoTe:?ber )0 , l 9S 3 ( t1ll CLASS rn:~:i)) •' 

*•H"~'-3J06e A s1 at'WI re1-ort. ~rt. 1111·, 1Q".i. {CO!-.Til/Dn'IAL). 



( 

~. at ll be1.ibt ot ·t.h.rM tfft. . 1 ut .tie.ld e:xperitmoe hu indic.&t.ed 

that the IUD& .radln( troa ionlasti.ol>-'tn• lltl1"'r"7 ..ten a\ pvand lnel 

ta about ~ hlcher Uw1 at t.h?-M tHt.., fbeMltore lt it \,e uraed that 

a croimd 1nel cw 1"9ading ot 1 llUl .. , .ta· b equ!T&l.*11'\ to a nrtaoe 

do•• rate, the n.t1o of bsta dou rat• at ... q~ m.2 \o l'aam& doe• ~ d 

~hrtt tut 1a ab:>ut 20(• t.ci l " 

JDot.hsr a.pµ-oa.cl t.o ezt 1a:.at Ul.i t..b • ra.t ~Lo o t bista. close Z"&te at 7 »c/ orl2-

\o cm11a 4oat rd.• &t U.ree ~ u a.s tc 11.o,n • hBUll!i.nc a mt1tonl ilitri­

but ion ot l.O aeeacurh per ·~.an all• er f&JIZll& act1ntr, the do•• rd• 

ru1'1ng tro'I!:. an Win.it• fial.d b .hout l 1 rc>entg~/bour .. • Calculations 

1iven 1n appendix I .1.ndiut• t.b.d. a lll• ,,.::me1an\r&tion ot tall.out ui.erlal. 

v1ll ~ about 4JO ~p~tr· d .., 11g/-,:m2, This inau•a\.1 & bna \o 

~. doa11 11 toimd 'Ln ~b c. 

Su.ch ooru ldera:t i.one ~ l>e fraught ~th pit.! ills. for aopl •, \he 

i.nt!lcat.e tl:.&t t.h• product. ion olr nooin ~ ubl• Mt• burn. trom a •inile 

p.rti.Ue ~a hi.lb •~ill• u\1T1tr. (SM Poliq I.II tor dlaeuaaion.) 
wll 

It aq/b4, ~ .. \.hat the pa.rltclN of fa..llout are el.oH SlOuP t.o h&n 

OTerla.ppitlg ot 1~.1.atio12 tialli . .oo \.ha.a re<:?'dre d.gnifi.eantl,T lover 

------- ---·---------··· ........... ··•l••·······-··--------------••E.ffect3 10! !tmd :i '.sa.;:or.11·• .. 
- • ••. •1 
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bu •J'.l)Qrl. la \bat. nwn t.ba mst 111psrNciA.l ~st.a Mirna of the ..tin• 

apoled to hJ.lo'1t ~l.l.ov1Jlc \be Ilardi l, l~ c1trton&tion ahowld a plm'al 

111'9& afteot.64 nt.bAr than: -11 Sllltll Y14nal spot.Ji. OD ~ fJther Ma!, \be 

oattll and bar.ea axpoHd .near U.. leTad& ~ac Grv-cmd1 llbowd am. 

OTC' area. onl1 ~ut the d.H of' a qwt.-t.cr •nm thauch \b9M _, ·.n 

ban 'bMrl pn>duoed bJ' rlll&a parU.al.u, ~ do re~1C?tt i.a1 of an ua 

ette-ct \ban tuaested tor \.he D&t 1 Tea.. A.'ler>, radloauto~• of \he tallaut 

b C"MJI oat.aide the VO suggest t.he ·~ ot !niirldu&l part1cle1 

vith non-oYvl.&pptng ot ndi&tl.otl tielda.. '°""8'n:r, in neub,J _....·vb.ere 

\h9 fallout W.I Hlat 1 n.~ b.N:'71, t.h~ vu a c!afini tAI Oft1" l.app1ll( o! the 

n~. 

VITH OOi 1"S1!IT ·~ :rr .SiiOO'....J.1 U S't'_.TED TliT DUI TO 'f'1m 

PARTICUUTI J(il'Ull ar PAU.OOT IT WOULD IKlT n f'OSS:BLI TO ESTJ..BLISH 

11.lSOnBLI .um CPE!..lTlOl.U.LI Wcm.ABU CRI!mu nLU' i'1 rnE SJ.ME nJC 

VOCU> CKWWl'l'l3 TIW' TH!RI UJER WOULD Bl jf CltOCURRm OI .A 'BE'l'.l WU. 

U one ¥9?"9 to a.cc.pt \he u~ be1.a t.o .(Ul!Ml 4oH nt.N ot about 

100-3)() \o 1 (aeuured lJnder \he oonditio?":• (i.nn &hon) 1 \.hU Jd.iht -..n 

an lnrinit7 Mt& doH ot liXX)...21)'.'() n;a t..e t.hfl Dual 'l.qc- of the epidermi.1 

Vhe'n tb9 tibcl.9 'bod7 Wildt, p:ma d.oM ·V&.J 10 roentpn.. or oour .. , t.h• 

tall.out. ..ta:r1.al wq hi rewrfed berare t.b1 ~L:rdt7 doN ia 4ellnr9d.J 
!~ 
~ ~ ,.i, Oil thll ot.be:r- ham, it t. not bprobal11.e 1;.hat u could .rea.in in the - \_ 

ha1r tor NMlltU~ thl• •i.n,th ·Of t.iM. !II. 1:.he e&8e o! & ~ tall.out, 



) 

) 

, .. t~c. 

The ettioiciq ot & nrra.ee tor k-1.lMJtinc md bcl.41nc the fallout 

Mt.vial ta l..llportant n. s... .J»t .-urprl •inc \hat t.ha h1ch-•t. ..... rat• 

J"M'"nca .. w.11 u b1olor1.Nl. 11d"t'N'ta wen 1ioted on. \he Ulr at t.be ut.ina 

ud &1:90 OZ1 put. of t.be u:pos.a boq 'itl.IN J>enpiration VU preielllt. 

Purt.ha, it. vu oba~ed t.lult ncn ee h:1C ct ~t eott.on material vu 

Rtticim:rt. \.o pT-OUtrt. eca!rult be-ta aki.D d&&i~• la 11:>d e&J!u•. Thia vu 

c1ua pro bablJ' not 't.<> the .-.l&t.1Tal.J' &JU]! at t t~ U&t ion Ot the ~U by t.he 

.:Loth:.OC but rat.her t.<1 t.ht flb1de&l t1tlllitiort ot holding the :radioa.ct1n 

mt.vi.al. at .Olllil i:U.st.a:iea tram t.b• aki..D ~~ wh 1c~ •ff•et wuld be relat1Tel.7 large. 

m 9ddec!I eonlltder&tion b tt .• J>Oli!'ibi~Jty or hl&h b.ta .so ... 

HllTved to pe1"50nn.a: .. frmi the fa.ll:rat ute:rb.l ~ Ol1 the p-our'ld and 

ot.he:r .urf&OM. It t.he h.tgh .. t de.g-r-M of contuin&tion CO?l!!id•red under 

\.hi.a policy iti ea!• \lhen J.n direct eor1t ... r.t ,11th tl-.e s.kin 11 t.hen the b.ta 

dose troa Cl ~u&lly oontaminated ~·rrl.11 ·'"11:l mt be h.asardous, (SH 

Pollq Ill .tor di.aeuuion on 11ne<;:u.&l cor.t &I?inatbn on personn-1.) !!ovever 1 

One .re,POrt 91J'\a.&t.as & beta t.o 1.a.tUL.11 cion ra4 ... e r&tio ot &bout 75 

\o l at lD e~imeteris ahoTe \.be p-ound. •• 1~n1er fo"-C7 l U vu reoom-

• IE.-j~J. .?tp of f,£Sp2r'rje pf f.y:w-, f;ei.n,;15 r.cc1:,rient;ll.y W2&e; to 
~ifieant f;;llo'{l. Rl"£iat1oa, Cro!".dtti, i. P., et a 1. l-'.ey 1954. 

"~5(1-i) AA f:-ti.:<g\t> of t.11€ Mlt\!,y".l~u! of Eeta !!?.~ Gan~~ F~!.etio:g 
trnrr. rtssion f!":>Q.~.s::~ r.)·1 .. :!.t I ; •• "c:'l "',1 &..'lo :_;~:-b, lo.h..S. li.:WL 
19 4 9 ( UN ::1.J.;- : r' •. 

• •11 • :'-":,), __ ...,, ~ .. ]: 
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Mnded. that eond.4erdtoll M J1.Ye \,e, ll'l'uu.&tion when ~ ,__. cto.e rat. 

nedinc at Uu-.. tMt. aa, .tor aumpl.e, about '·2 r/hr &t. lpl.) how's. 

1ouihl7, \h1a ·would ecrrupon4 \o aboC .4/.C r1pa/b.r or Mt.a .t. 10 oent.1· 

..tan. Of oow ... e, \hit ut.1rl\7 4MqB md ai.o 1t u pHnMd \bat 

h&:od, it. . .tron.iJ'-1 sua•rt• t.hA1~ biolor,ieall;y a~ili.amrt dos .. aq N 

dallftl"'ld. t.o th• fwt tr DOt pr.oi..crt.ed ". Sk1.ll leeiou v.re ~ on \h• 

N.n t..t. ot t.h8 n.at 1na na.ewded durloc CASTU.. 'l'hu pro~ vu a 

oomb1na.t1on or beta &111 rr.o. ~rhJ on \t.~• cround and troJR that •euffed 

up OTar th• ~ fert and Ui~ c.ll.Ditnc \..1::1 the aktn. (Jlio lestcm. wre 

o'blC'Ted on t.he 'bottoa ot th• t..t, cndoubted1y due t.o the \hick epidend•J J".:
1 'L 

t' r .., ~ f r ' ;. ' "' ' .. ·' • ,. : ,. ~ ~ .• ,... ,, ,.. • . .· : . • . . . ,. . I< -: .... ~ ·' ><. "" ... ~ ~ r ' ' I, > ) . 
It. wuld be expact 81<" that DO nnal e loud-type f'oot war { u eompand to · 

ope H.Ddw} wnu.ld .rtord edequate protect to.n ·t.o th• r..t. t'ro• nch hlih 

r&d.1.atlon troa .aat.rial on th• .crolmd v1J l DCl•t ·llell •sr d.p.iticairt. 

biolopc&l '°'" t.o t.h• ank1ea .anr1 pcrhli.J~ lc·ver ags., &t\er penonn•l 

are rel.9Ued ~:n1 1t~ 1.D.Jio.::rn For •xa.,Il•, l! the btrta doH at. 10 

oenti.Deten alxru \.l·• rrolm!! b 4f:£ rep!. hr elt ~' hours, it \llO'\lld be 

about 190 ~r ~ bollra l.a:te::r an1' i::f· 'N•r 5/'1r sh: houn lat.co. 

Oa.e turt:ier po?11ibUJt7 1..1 t~• &en::..-"!'.11.rlbn ·of ra.d1os.ctiTII 11&terial 

• 9'' ft'tQ·-·~ -
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Rl1& .~ .Hnw Jilwlml 

Tb wrt et !mr~l nu-st 1 \hd at \he d eptb ef O .09 • 1.n 

lirln( porcine akin (MrlAuli \Manes. of e pid.end.t) \hat, SJ.400 ~ )00 

roct(~n.J.a~a• ( dU~lTered 0"7 short ·pcrl.c>d. of \1M 90 t,hd 

thq 'U:I' be •....., t.o be lnrlmlt~; 1.• req'lli.nd t.o produoe noop!.., 

ahl• tn.n.sep14eri:.a.: t.nJur:r. Tl:k41 ~· of b1.olo,1cal ~· rlMa rd.bar 

ah&rpl..J '° th.at at t dose ot .Jil.S\ and.er· .?XX::· :rep (at ·0.09 :a.), the ep1dtmtlJ 

M:f be expected \o txtollat• ad ill \.h• a.&jority ot ..... IO on to 4nelop 

chronic rad1at1ou darm&t1t.1.• perat.t~ r-,.,. •mit.b, 

listed in th• cr1. t.ri& uoder tl:1b Pol! e:r w .-hL~ are hued cm aa est.i:nated 

10 rocrt.gem 1ll1"1n1t7 ramna don,, a.a hi<"' """ 2 ,rxx npa &1.gbt be 4allnr9d-

in areas were pereonnisl lien p~ee?Xt lll"'QHI).:' 1~. Cen.d& ~ ·Crounda 

have re&ehed 12-1..5 roentgen! but t. •Lerti h.a;I;·• 'b.~ DO know c.asu ot bet.& 

burns in these &?"'MS Th• m.irsber of p«I'"&C·n.t ~l-nd in thl'S8 la"N5 of 

b.i&harl cont.a.lnstl.on vu rel.a.tinlJ' s:.AJ: 1 ~lrhap11 a tw dosen., and with 

a obaeM'ed durd.ion or rallout or abo\l1 on.I hour 1t 1.a poat1.ble that. 

th*J wve not. U, a pod.ti.on t.o reoein t.h• hlJ tal.lout.. Likevise, Jd.J:iut.e 

areu ot the .:ti;~ aa;,· t..an beci IC affKt'*" ;'1st not dtrtect.d or reported. 

In other areu a\OOJtpu•in& Smte 2 .~. pee-pl• th• 1.nfinit7 gu=.a doH vu 

·······-···-·-.. ····--------

... 
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·TM uti.rJated vbol~ cuu c!cu to nai.1na naeut.ed f1'02a t.he 

lalmd ~ Vt.1.rli tollovini the .Mareb l, 1~ (s.loaat.1.ozi at the Paictfio 

ProT1.nc Qzo--:_cnmd wu about. 15 roeat.gma t'oo • period ·ot ~ ~ 4qlt, 

bit no bet. ba:rna app~a.1"9d. It ta h.ir '-'• u~ here that d1reet ~ 

!nation took fl-.:• du• \.<:> t.h•lr llO<!• or l.''.Ti.°'t including hoi:u!ing thAt vu 

board.1.ni U.• sh1 p. ~m the lie&clt the .l«r'°9'>m:1el .~ings ~ed about 

20 rr/M- IAJD.l?>& (but t.~ ~ probahl.T ·!.ncJ u.1eil ~~· oont ribut ion froe th• 

The l6 n.a.tive~ troA &ni.i...: ..,.ac1.&t~I direcrtly by air to Iva.Jtle1n 

h.ac! P9J'.Onnel 1m &s&-rat• 1..-nl& ftl::"i!lra.U.J" ~ t.o 1:>0 sr~ although 

one vu u h 1gh u 4f. , :m'/t.:r end ':lt.'. • u · "., u l J m-/hr {at H plus shout 

~ , -1 / . 



) 

XDd of th4i 2F c. '· Serrlo• ~l .t.atS.094 oa lnlvwt.M Ialand1 

lonprft .&.t.cll, nc.1 Y9d about 4(~0 roentrm.-, ''bu.ed en tu.a ~ l'Md­

l.a&• • Three ~ of t.he crou;: vho ~ loeat.d tor part 4f \be \1.M 1Ja 

tieW laaiona vi\.b OD.ti quest.1on.al:1l• ea.e• o·"' epi.:W~. It .:bou.ld be 

poi.ct.e<! out t.ut th• pareono.a.."l. W? .. 1n 11119ta., ba.lld1Jli'e d.ur1ni aou o! th• 

t&ll.out t.i.M and .tor most or tbe t.!Jae tLtrJ"e..llft.«r W'1t i.l na.eu.d ion. This 

reduced t.h• dU-.ct con1.K..!.:o.Atton ti.II wi:: u UMt liilho~ r~ do••· 
.l tilJD ~ h~i~ on th• eent.trr· JX)le of' ·1i t.ciat at one eDd of th• S..l.and 

r«:&inod in \h• OJl«l tor th• p«ri.01d of t. i;ie troii ta.11.od (about B plu 

7.' blu:ra) to n~ua.t 1cn ( at ab:nl:t P p11U ,_, h01Jn1) • Upon arrl nl at 

Iw.jaldn one per~onnaJ. r&l".lml. dot1e n.te re•·'.~ ·wu u hi&h u 2SO mr/hr 

c a.bout I p1na )~ .boun. 

The above ~.a.t..l do sucgert t.hat t.~•re r:..q be possible a rol2,£h 

bracket.inc of &am::::.a-be'ta dooeJ Tel''IJU.a bet.a burru1 On \he OM h.md, \he 

nat1TM troa Vt.irll re-oej,nd an ••t.tu.t.ed \draa.-body 1mma do•• of lS 

J"Hntpna ad ~ no ni.denee ot ~· btu"ne. ·~ \he othar band, \he 
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lNJ"m, 2, modarate Wnla1 2 1 DO ·burna, J Vtt.h I~ epil.atlon1 and 1$ 

vith ., epnat.1on. b addition, Jonpl&J, na.th·.a reoe1~ 1'0 rocrtrns 

WIG~ pmma &,ae. clid about. 901: aha~ •:me 4evM ot laai.O'M and Ji& 

• 90M degrM ot ep 11.at. i.on+ 

It 1a ~ bl ~1-ad tJat, i (a) U.. asi:l TU probahlJ' wre oat-ot­

d.oora and .:rece1Yeod ~· tu1 l till.out, (b) t. t• 0117 tiair, ed-cak9d. pe:r­

apir_ni bodiu b.clud1.nj; bare tMt. lm.d lal':X cxr bd....'11.n& tor son ~ knd 

to eoll.ect ed bold \h• fallout u.tm..i. o~ 't.h• ti.me or d.ell"17 cf es.c­

'~ all or th. do ea.a vu two t.o thrff ~l!I '" J\trl.h.er. it '&q ,,. apecu­

la.ted t.hat Lh• t a.llout o~ t.he m::mt diet a.rrt La L&.n.1 •f Ot 1r1k (about )00 

std.ute tllas) wuld eorutst oJ• en.a.lltrr ~tel.ea and aao perh&pe leasw 

..----...,,,,. t'allout, th.!• f1"0'lP h cot tnclud~. rt ii t.o 'be ~~ ~u1Hd th&t 

&1J7 ~on.s llade or 1.rapl.Ud in 'L~e ta.b te are at th• JnOst olll.7 au.i-
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Best letl­
..t• or 

Eat1Mtect Vhol~d7 
Ti• ot a.... Do11e 

u r
:' t,' ,- ''\ 

, I 
i 

1' r· 
,: I 

1:.ABL! II 

" • n :e..t. b\lJn&t• or ,., ... ~ w.. c ... /br > 
ot ihe bl.a!Ma (taken a three f'Mt abcma 
th• iround) Eld or Nat1TM ( Pw IKl'll.:l 
RMdinp) att.-~ tl"M R&dlatioe ftald" 
!oth u Appron.at..q S... Tilie. 

lgcat1or+ Z:• ++out. _ 6 LRotp\:11p1l - - , - - .bttg ARRmi fl. ~ill _ - - • j lo I fM .flngmlll +:ttocl.• r1.IJ29UA14, KMQ nc 

<1.nnp 1 Af 4{~ "" ·~ iso 1wloul a ~or1t71 ~)00 ac i.611 ~ ..,.. 

I 
-~-

~ None 
19 atgttt 
;·2 Moderate 
17 3eTet"e 
EoUg.tlont 
..'3 None 
il ">l tr;ht. 
U l"oc1erate 
1.4 '1e ver. 

.~°;9J~~ 
b • .A.Ye"f'~1 

&1 o.r/hr 
At n,l~o hre 
Corrected 
Averngei .., 

.. ,-, i::r/rar" 

~ t : hv '. t,1i• 
- ~-, "~~-

<,~ hra ~c; Locl2a+u It Ff • Ti? "!"'! • "V"':' Av011rn.ge1 4 1 ,, C:"l 

.' llo1i• 

11~ Sllght 
\Tm'J' r;up­
erflcial) 

tn11vtlont 
15 tkme 

4, mr/hr 
At !l,l5.2 h.,.._ 

;Arrected 
AV'8rl!l.g81 

") 3 l'U" /hrl 

- J il?<Jmtt _ _ _ _ 
Utirll 1&:18 hr1J • 15 I&clom11 ,\Tern.get llO 15 {Ji v;8 h?-a 

:lone fO mr/hr 
l,,p 11.a.t. lon t As t;UnJOd I 
None 1.5 m:r/hr 

--- -- -4t..~7el+ __________________ _ 

1 16 nntiveo eTacuated by air to Xve.Jalein and l~tored upon 'l?"rival. 
2 48 11 11 " U'>S f'h.U1p and monitored aboard the 1b1p. Oda IJBU"t meter ...tinp 1"" bT about 50j 

oince nfl.tiTe!! froa a&JM i.:Jland read 80-100 JU"/hr at J\va.jalein aome tour hours later vit.b calibrated ..ten. 
J 40 n:r/hr corrected to fJJ mr/hr acoordlng to information in toot.note 2. Report. did not indioct.e range ot n.l.oee 

v.ong 1n,HY1du&ls DOT at cllffercrt parts of bod,y. 

4 hH.d lng taken by ~ton tro. t.h• R:H3HlW on th• ut1r1.k beach vhere there a.;r h&"l'9 be-. - omtributloa to doa• 

·~ . ~- rat. .. tro. land. At\er waidl.nc t.o ah1p, rnrac- penoimel read!D(• nt'9 7 •/hr. 
'~ 
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Pol..l..o"1ni \he lut d..t.on&t1M or U1 •pr~ 1952 •llrl.N at \be hTada 

~ Grounds, about on• ha.1t .of 1 he:r~ of .l$0 h~ ct eatt.la were found 

to hrre •~Ti.d.ene• of '-ta buna. ~.., we?-e t.1:~ t.o hen been 15-20 ailes 

from p-ound sero 1.n la.vich Yalle7 t<l· th• r·crt..'16&5\ and t.o h.a-n btten ~sed 

t.o tal.lout. tr-os the tut det.on.:t ion. ( 14 r. car. a )O:i loot tower) 1U4bu\ 

doH rate l'Mdings ~en al.one a ·d.ir"t .~. "~ ~· tJiroucb 

t.hla .....il.e;r, 1.nt~ed to '7S-·1DC Widt;r gum."5a doses. 

Dur1nc 11f·shot-l.nat.hole, 1.6 .boT'a•21 .. ~K't a.kill lets1.oiu over \ha be.ck 

\lhere the fallout oceu.i.,....,, froli; t.h• t'il"'1rt ·1.Uma.t ion (16 n on a )'.X) toot 

tovv). !tadiAt!.on leTili ln t.MJ ·a.re.a llT'll no•~ .know vi.th eerl.aint.7 but 

the f a.llout OCe\l:rred 1n a. ll&l"l"t1"111 band an:! V&5 earrl ed by rel.st 1 Tel.Jr h1gb 

nlocit7 ~ " 1.~ it probahl.7 r .• 1:.: rm t. 11a borae1' at • ti.lr!e l.au th.an 

dell nr9d du:r~ t.h• next d..-;r • 

r '.I 
f ' ' ,: .·~ 

.• 



reu.1n 1.ndoon. ~. \la. a\. .Un.co ln Mi.D.e tolJ.oviJlc \ha HOOnd 4e\.on&tion 

o.t ~le Where the, were so ~ttld \o l"Ul&1.D indoon tor t.'WID 

boun tmd \he ot.:eier ooeuiozl. wuld haft ·bMm ·~ !1....,..1.de c.bw (po~ion 

f about 1.5) tollovtni t.h• llil!th 4-t.onat 1aJI of \he .ume aer.1N. TU doae rate 

'---· readil1C at Unoo:Ui JttM vu SSO sr/hr ct E.R. ta t.ha ou• •t iinnide 

Cabins, boveTv, th• radiolot1.e.1.1 ecnd\ttorui lll"&r-9 not aacert.&ined mrtU 

( 

) 

an.er th• f'allou1: W oc~. The u.xt1Hu1 1nfin1tr .pmw do•• 1n the 

la\ter o.aae vu :l2-1' roe~ 

Personnel wn requested \o remaJ.r. W.oors (tor about tvo hollrs) 

tolloifing t!i• nl!:t..h d •t.onat ion l)!r Up.aha~ 'lO'tho le 'rh• highest dose rate 

readici vu )20 111r/hr at B plu. 4~. ~ ~. Th1..1 b leee thM the e:ur1"Citt 

" . ,/' . 
··fa"; J 
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Rgonty1nrt1qn a! fmoDUl 

&. lfhtrt 1\ 11 pqt wutbl• k a;m1$.or RtWEllel ogtt1d• qt a nnu&l "rlt-

f\1on n.14. u \• f!!:Ol?!pd!d \hat !R t~i~\• b! RM.• ot \be 4!grtt 

er pereonnt'.:. oon\iur.inat1on _lzl._ ~et.eni:i~_the lo~\M?n ot the 1ntllll4aj 

At \he ta. or t&ll.out g ~ t.h• mot ~:re !.s µneartilitz &! \o \ht 

Talid1t1 of such e ID1!!!:!• \h•. L!'!~ion vill b! ~. \h!\ \ht 

1n1'1'rl@a1 )If! p¢-Qf-dootp_. la thoe~•y vhm \he Wigltx (Po/.& 

4ou &..ials Qt f!!!!Qa lO ~\gen!! .. ._1!.....1:11 MtCO"' ~ded \?lat the 1nd1ri­

dual be !d;tl19d ~bathe and t.9 Rhw~gthtng, 

1.1.lor p!t§OlJptl bW !PPJ\.Or:t4 er.rt.Ii~• .!ht cener!l ndb.t1on ,fiel.4 >fbm 

penonstl 2i?gtpj.np.t12g txis~e-2,Ye...;:~~1ve1.x largo Wf.S o! the 

IXWC!!d W.¢1 (on!=b•lf •au&• toot 91' ..SU:ili 

Wbs \.ht a!41.n£~-l..JVIU w'U:!aeat. htld "1th the center ot 

lb• prob! or e9?l}er 9t tht 1.2rhati2p ~;'be:· to·.;:r 1nefiee tro; \h• 

Qe?J\8T of tbe p?nte..rdnat~ V!S.a frolA,l.s Ot:_ excee15 \be nlues giTeA 1p 

1fble lII U b re,eonnend~:..1.ha\ ptt~·2nn•l. !:'lULl b! e.dyl~!d $.o 'baj.h! a.pd 

lo ehwe el9ttiJ.n< ... 

·- •. :Mt .. 
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Q.&M>U. DOSI uns !.T TIMLS q:ru. Dl:T'OfU.rI OI WHU DICOft w.mo1 at PIRSOM­
D.L SHOOLD !! UCOMXlOO>ED L!ueij on Situatton of ContDlillation lx11tllli 
:;7el&t.1nl.J' Larr• Arau (on~.lf ~ .. . toot or m:re) et \be lxyoptd 

Xi!e Wer Dtt.gnation 
'9ntm1Mt1on Ooqurred 

l bo1U' 

2 houn 

' . 
4 • 

s • 
6 • 

e • 

10 • 

12 • 

24 • 

200 

20 

17 

'~ 
~~~ 

··' -. --... 



- > 

,---

B.J. ?or plDgm)e1. bt'Pi IQP.iteom wtlidt Sla...nMnl ntU•Uou filld, 

IM tht '29PW21mUoo txinLon: gnl.y . .ll:!SlY ot WQSED bodr (abqu\ 

ho 1nd1ottt.:1 µpl!ff t.bt'._.Q;"•t~ hDJ.L~ t.boH 

at-tad 1A put p btlsN· 

c. [pr~ bt1pg W>n1~_w\11d! ~..JC"Pfnl nd'•t.lon f1tld. 

..-.~~;lm:ll:=alCL...i.:tllll~L.ZacCl:a-.;.t.Mic:.ftx:s~lditionaylll bf 

1V1C! \.bol! rlmi.JlL~~lIL.._ ... rh!J~ a9\1op 

'· '/ 
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., 
I. Jba \bt ppm]. opp\ls1JlltJ.Oi at I 'f"TS \y 11 pt tbt 4tmt 1.o 

11'¢2.oo G ff!J,:;;t.S R xj npc t.4ep,re1.1aJ, Wi.;1tr 1HW 4Rsg c4 2Q 

~~ or Ff!.Usr, mltlr1'iMl. Wk .~nt tE-e ~ .i w 

~ 4!;.rlp..; tlir.....l!.rtt. W!_f.vl &pd ~N~fr r-:·rh; .. ~: 1r \he IJ'!I 

J.e.-1 o;MS-S \9 Eab G uk N nlk:;..;, i;:;JL.'.~ etr;, t ba.i l d SAC pi I 

n.lrlcla) Flzll. be. f4Yil!ed_.fi2 bru& __ ..2U..J~ .toota!w (wWoon), 

~ ktb9 mi \f &AP~~ ... ~ fl poHibl! arw= $,be f'Nl 

ntle.t!t lpdoor! "* 4v I 

JB ae,uwa. nrl!2q1)fl eo G~i!-$i?Oa tor ur lmrth at 

liM 4i,;,.r1At; ~ ~L~Ji.._kr.t..ft~~ §.S:U !illQY.t i..~~ u 4 1:2yi '~ 

~ DA M>tir hrA.1 1.1: ltui ~r.J!c:~_::;~ty,,"D i.12dr¥?_-; o+# w. 
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pend~l.J ot _, •t i~ Wor..t1.on ~ t.h.• till.lout oia th• DAt.1na 4ucund 

Ucne ad W1"9 Mt.1.&d.911 of ID"M .. or eont n1 n&1~ioll and d.1.t.mcu of aonitor-

~t. b.t'W'eft \.he (llllma doH rat• rat 1.r-11 ~u~ on theoretical eona1'5er~ 

ti.<>Iu and t.bo•• o~et"TeC'! vttl:, t.h• n.at.iTN b c:~rC"U.OStant.W. Por exMple 1 

a equal.lJ' ~~ ar.a of t.h.N+-tncb ra.cUu.a would ,-ield a theoretical 
'r\ u.t.ly fY' " 

Imm& do•• rd.• ..... \~ leas t.h&II t.h• e•l&C't;ed area or ai>incb radius. 

ated lt llOuld .... po115 ! bl• tbat •iglllftca• t 11.l' .. &3 or the bodih or t.he 

J.1 J1 !'\ilnu and 11t. trli nat hes ecru.l.d be L!J t ea:rl.lJ' cont u: 1 nat-ed u vu t.h• 

l?"OUDd· (It. 1a anknawD l! then 1wr-. aufficim::ct vtndi t.hs.t Jli.Cit haT8 

raiaed the m&t.erW troa t.h• cround to t.t.• tiodJ• t.n.9?' tall.out. occurred.) 

confidence in Ul• p:rott"in qua.nt itii_ . .,~ '.", ... ,. • .. !"., ~ '.'.'~ c:r 7/1 or E/l, they do 
fll'."'lf'I 

k---"' ~ ,. I 
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M •uuuted tor .dtuat.1on.a wbe:Nt \H ~'.:..-.bc>dJ' W1n1t7 ,_ doa• vu 

l.M1 \Un lO ro«itgena and .ilm'J.4 w ~ad tor •lrN.8 vh«re the ~sure 

bt I Qp, lhzpf -

~ table lI 1t vu ·~t~ th.a.t t··~• ,.,.:at in ~ pm.a do•• 
rat... trma llll l.ci.t1Al t7 oo:atu:ina\ed r~ ald Ii •&.hrff reet aboT• th• &round 

'10 w9'f : 8/1 ( kll1nitna• •·t.olJ.) 
5J m- ... r 

Uken accurai.el;r th• tact.on i:rm>l Ted t as pee1all.y .in rel.at ton to th• amount 

ot llderl..al. oo l1•ctee! ~ ret.a.ined Otl t.b • ~:,-, Mrl.a.lnl.7 are oet conat.&nt. 

Th• hlgher .re.tiio at Ronce.la.p 1t.ol1 ai.gbt t-..rn1 ~ dull to a ~steal 

pbenoNDOn Wier• the qua:nti.ty ot aaterla.: fall~ per unit. area va.s IC 

great that !t vu .oot 1"9'ta.11*! ao oompJ.e1 aly on Ul• bodr· l:Ten 1l \hi.a 

'I t f 
- I 

' I 
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!"N'1oat. t.he obTtoua t.n...c, o!' acce;tl.ni a 11~ 1.n!Wt.7 be bued 

on rum.a do•• .nt.u MUlD"ed ·Gfl peraormel .utdde th• radi.tioll tield. For 

nwBJl]e, the nat 1 TM troz illJ .. ni1.n&e ahowd .P'~ do•• rate ·J'Md1~:1 

that would a.pprorl.mrte lllne :roent.pn. (1iuaa' 1n 2f d.qs .and pt 8kin damDp 

t.o 90me degne vu e'rideot in 14 out ot U· of the pcraon::Jel. ·Ol:l \be ethtir 

hand, the n.atiT•a .trc.& tftJ.rl.i: aho~ bO a): tn (l.:&&6• rlth cc erli.m&t.ed 2.2 

ro«ltpns .in 2-l '1.qs Wed cit lu:m& OOIH t·1LtH a..uured on pe-nonnal. The 

m certainty o t t nue dat.& vu dil cu.a Md mid.,. Po H cy U. Th•1 do ngrest 1 

hovner, th&.t 1.t t.b• eoirt.a.ir.1nat.t0ll cf • ?"91.a.tt ...... l.7 l.&rr• aH& or th• exposed 

that beta burns "'1.ll not t .. eu.1t .. 

~l- CY! saw _;i<rurcee 

\.'hen th• .... don rate tt&di.oe h prr~h.ieed at • rinm height above a 

•11rta.oe troa • oa.l'.:.er ~, t.:l'ie UlOUllt ,.,! ocmta.irlAat1on per unit area 1a 

veater (other tll.Ctor• bei.ni eqiial '1 • Tb er.for•. tt wuld ... 4eairahl• 

to J"9duc• the ~do,. :nte wtl" wbtlD relatb•q PA1l areas &re 

1.nTt>lnd, It 1a 1'900i?ibed that radi&t 10!' trc:m 1U10th•r n•arby a}:Ct rLJ:t con­

tr1blrt• \o the .,~ Mt.er read.in, wbai lllO!lit.orlni a nill area on personnel, 

but th1a bu ~ OMc t.akea 1.a:t.o ~t' ttrsrt. beioause o! the dlt'!l•ult;y or 
~liab.ing a FJ:"l.or a:ppz-a.Ual a.t t.hia n.r1.ahl.e tact.or and.1 aecooo, wha.te-:sr 

s~aller and s::.al.: u fl.~M the rre!:l 1 Ua 1 t'1 ;-:-~ .. rt .r u 1ing1~ f'Srlielc . 
. ;\ 1! ~ ,, 

f ~&..it.. .J _.; 

.# ~-



jn ht iu.t• of beta do lh at thtt • urf a,o. •It AD ~ s,iiiere aurroundJ.nc 

•tall.out partiw b f1YD ln tppend.1.x I mid u Nti.aate ot Mt.a do•" trom 

a •i.a&h part1cl• ~ t.o JJJ"Odue• recx>ptl.&&hle ar,t.hem& ia PJ""&t.ed 1n 

.lppcd.ix F. C&l.cu.1.atiozu bd1e&te t.h&t th• IJ>eCl!'ic &eti"fitT ot 80lae l.Dditl­

d.\al pe.rt.1Cllh found 1n tUlo\lt will be ~ enough t.o produoe neogn!sabl• 

~h&M 1.t be~ lll eo.."ltar.t vith t.~· ui.n far l•t1 the one dq, pt th• , .... 

dcae rate rN.:Hng d 4 lnehH &.tl.J H quit" null.l. ( S.. 1ppend1.x Q.) 

A.dd.ition.a.l 1.nfon:at1on Oll 40IH rroa 1.udirlduaJ. perl.icle1 bu l'HClt}¥ 

~ J"11.fCrl.~·. th• ,ra.rt.1elee r~ 1.?J and tU"Ound !.antord oon.auted prlnol-

... < p&l..l.]' or ihrM radio! Mto~•a, !tul.03 f eulN an.Cl its daughter P.hl.06. Th• data 

and ul~mtion1' in Ap;ientHJ 11 al.so rt~l,r bidieat.. t.ha.t a et.nil• fallout. 

\ 

In ths CA.1!9 Of contminat.:loo .of elothlti.c, htgher doH rat.ff aight be 

in the na.tiv•• ~;.ere oo ~. burzts ve-Mt ,ob&>«r'f-.d under •l..oi.h.i.nc ot \.he 110st 

hlghl, oontaz..1.nated per~on!1el. (Thh ®.e• aot l.nclude such .an.aa u tmd.ar 

the va.ht lin• \lt.U"e ut.cria..l &;-J>art:lt lJ' c·' ll•cted and vu bUd 1n place.) 

Oil th• o\her hw1, .,..17 la.rp 1J1enu•• tn oontu.1.nai.1.ou ahould aot be t.ol-

erat9d 11.J:lc• it b poaaibl• t01" th• clnt.ht~ \.o be "&rnlliied "'° aa t.o brine 

--------···------.. -·--.,··- .... -.... --··-··-----------
~'-J.3068. ! rtat'..lf re ('";r,". ....>e;--t. l~ ,. 1 '"' .. 

*"'~·, 
. , I 
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&Taileblo en beta burn.:s ~?t ha!:LCiJi.ne: .ra..1 .. oa.et .. 'ln obj~1, th• ocmditi.ons 

&re SO ditfe:rent f'ro::: t.ho~e UBIC>Ci.-1:.e.A vi".· r.a..llout t.hat OOmpari40Ull proba­

bl.J vould not bei -rel Ld . • 

t.am1 nd1on of & ie:ler&.'.1 a.rea t°?'Ct:EI f'a11out , than the tnn1fU Of all the 

outdde the pn.-r.L. ,.adh.tion ts.el.4. 

N'-"·Vi Howver., t.h• 1;r:,blM b mK>:nt ooapln 11ne. th& hande a.a:y eo:me intc 

cont.a.et vit.h cor:tw:iat~ surl'a.oea IW'.Q' t. l.Jsn lax-.r lo &reli. than the 

b4i.ndlJ, vi th an un.C.st ertln.ed peJ"<t 9Dta.&• .of t.Ct.1T1 t7 be 1ng trans! e.rnd to 

the hands. Of cottrs•, &D ~Bed unoerta.tn~y b the ~miq ot vashillg ot 

the bands and/or t..he J"'IJhbtng a.rt. ot t.h• .ir.&ter1al trcnz. t.h• h.nd..s. 

J'urthar, one ad,(bt apecuJ..ate t.hat a gi.-en aurl'a..ce oould h&n s1gn1!'1-

can~ htghe-r ~·Ilt@tnd.1.on th.all t.he cen•ra1 a.re .. and ttat t.he hsndJ 1ng ot 

inioh a .urla.c• cJOuU oorutitu.t•t a J"rleT r'' sk, Tl't!.B sight be ~ ~a,u.,e 

~ tb. ~er uount ot &at1Yilt., tnmrl'81"1"'ed to th• hand!;. or MC&115• ot 

t.h• doaes dellv.-rec:.! dur.ing th• 1~1.me of ut.uall,y ~~ ~· obJeet, Th• 

uncertaint7 ot \.he percent.ace c~t trande::r of u.terlal hu been ment1cm9d. 

One uncertai.:rt.y ln t:,e 'eoo.nc c:a.st< ! 11 "~ ~• len['th of ti.J» t.h• object would 

be handled. __________ ... _________ _ 
•"Eeta Ray Burn!: of P.:-.i-:-.u: 5.k1n".. 1.:')_.-,..,~t)r: 1 et iil. Pie Jo1.1r.1d of t~e 

!£,'€rl£an l-'~iral ~:ic1~~Q.1;~. v. :. .. :: .. , "1:-· 1.. :.art. 24, 1949 . 

..... 1 ,:;;: 
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Bl.Md on aalC'Ula.ti.orul 1:a .lpJ-..nli~ II t11a1:~ r>, ~ a obj.ct 1e Uld 

in a h.and, a ·J"O'Ulh erll:at• or t.b• rat1o o! die••• rat.. of Mt.a t.o \h9 kaal 

lqer et \he epid•nrl.a to that of t.h• ,._.. J"Nl:H..nc on a aw-w., ..t.e:r hal4 

tour ~ wry tron: en obj.at. \.w i:Dch .. tll nldtu• (~•id• a 1eaeral 

ndiaticm ti.:L:i} ii 26:X)...$2'() \o l.. (J.¥f4D.Ci.s :[) tbaa, 1.t t.hl..a obJ•c\ VV'9 

10-rocztpu vho~ g~ doM .t'rol! g1tntn1!.l c:ontu1nation of thl &rM., 

1\ vould produc o albout Tl 11:r /hr p:mu at to l~r blf' h 1 a awq &t !,ll hours, 

el} about ·~ irepa/hovr at • i~J"lh er 7 -e..'c~2 •• 51.ac• th• p&l.aa o! 

2 th• hcod..s ha.,.. an 4LP'FJ"'tirliurt.1 epLt!e!"1"'aa.1 layer o~· aooirt ;.o i;.g./~ \ha beta 

dose t.o the bual :t.a,yer wu.l.d be jLbou:t lJS-;~ r-.ya 'ho1.zr. ('l'h• \1Jaa ot 

Br'l. vu ..i.et.ed t.4> ahov .about th• b 1gh •rl aa.gn ! t ud • ot do 11• rates. ) It 

t.'--t •~ d 1 ~ •- .-.L.2. "· :i..- t.'-- "-tal ~-. CUI Ul\lmeS .u.a ,._,,e ·~ e KOO:ru ~-l:li ....., " , tt•J""""' UG 1PQ '°"'"' 

.:>re a.n.ou. probln aiay ~ \lhci the oonta'l-L!:..at ion h ju:·t len than ~ 

where na.cu&tion b lndi~. Fc>r «um;:ile, t.be oo::rtud.nation ot \he cen•ral 

9DOU{;h to M a pro~le:s. l a lmpl• ant! ar,~!. mt proeed'u:r·• to 1"9ductl thiJI 

ta.ct.or u trequent vuh1n.g of th• bMid• a!'t.«· ha:~l~J18 obj1cte: U:..d were in 
fl ., ,. . ' .• 

th• f &liout.. 
---~~~~~~~--~~~~~~·- ~~~~~~~~~~~~~~~ 

•Tnese nun:ber3 A(:re• !a'. r: .. y well \dt.r: t.".e eo ~;-·d,o:1.t ic'.1s in -Beta-eontact 
Ruards .lascc!ate-1 vi.tJ G11.--::~-r-ac!tntior Le ..... re ·~:J.ts e!' H;oo,: fission 
froducts•. 'l'•red, . .; . · U ,;t.'J~''.-3<'" 1 ,. • ;·· · .. - • ,:. 
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let& tm?m• lgci J.ht 1"1. m_Iqm Lui 

It. wu ngg..t~ in hlla7 :U \hat aoru.l closed--t,-pe foot"9&1" (u 

-.pared \o such a.a opeo •andili) ·'WU.ld prob&hlJ• &ttord adequate ~1.on 

qa.1nrl •1£nit1ca:rt. ti.ta doa•e \.o Ul• r..-t f')"Oa ta.llout ukri&l en t.h4' CJ"Olmd.. 

Thtt'9 1a still th• &dd.d ~JT"Obln .if tb• aatffrl a.l be 1CNtted lq> llDd allnc tel 

perhaps even vit.b t.hi.D . .u>okizli~ Cl' eoc.i~ ,, \,...111.• a1gbt rMult. in •icnH'1cant 

biolo&1-cal bet.a tfoa N be tni deli~ to UA.a. put e. 7or e:nnrpl• 1 U' t..h• ',..,, 
1am:ia dos• rat.• rudlrli at ·813 bcn:tN W1"1t .,.>:ythtng .lesa t.h.an .. roe::i~ 

( pc hour, evacuat l on would oot be l.n~ teat.el llo"9YV, tor tallout llld.er1.al 

oft.he •&me oonceutratloo ln CIOn1~a.et ·~th tti• ektn th•~ doe• rate &t. 

7 .Jail wu1.d be aborrt W !"9~,lbour. I~ l·pperuUx !. ) Pffs~l)-, per-

tonnel vould be k1!fi. t'ld0'1M for I f9"J h.;,..crs ~rt, U::OD rel.ea.Be \.be &ppro~e 

beta do:J• r&t.N al. "! JSl&I ~ w\4ld be :.c&:1 •;'hr thrM houri l.a.tcr or 210 ~/hr 

•ix hourtl l.ate:r. Ill add! t !.OD• thertt ta \.h• Y-.J-iab le tact.or or wat oonom-
tallout 

t.ra.tion or .., mat.erla1 '11:.41 ~.::::ul&\e ill t.tie •s.nk:l• re61on ..,,. val.kine uound 

.l ooncentra.ti.on or fallol..'lt. SDi&t.~.a.:. O!l ~t..'"ie ground that would HSUlt 

in about. 20 roentpn1 max:i.mwa Uteol"'ettca.:~ ln!1:litty Iara:& dose, it .1.a c)mtaet 

vith the akin WLi.ld result l.n a bet.a don N!.t• to tb• b&sal lqw ot the akin 

,.-~ Ot about. l/J. LM!. t.boH indie&t~ in the pnrY!O\a ~ • .. s 
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>Jop1\.orlw md Dt~pt.pln&tiop o1:.Mor JeMgJu 

Kill ti! eg_uiya.lent j.9 • lQ toet.il9 W;1.p1t~I CP* "2H or bi«htt, !!h1cltt 

be hcl..d untU attn ~b• ketu!,l te.lloyt.1A§... tlll~enti!ll: et8.."!~, Thn 1hould 

thould be monitored !ft.er ~d.ng thro•.y;,h t.p• 92ntudrutted !f!!.• When 

lesa 1han lo roent~, but s\P.). eiJmtf\cisnt uounte or fallout ID 

~do~ tnt:! a.1r Ttmta s:los~~an1 ehoul4.J?!. ll'lOn\tot!d ..rter pueing th.rough 

~he 00!11,axinated £!&1 . ~ni!orii!g &M ~ni.AQ ehould be eontinu~ until 

B. Mhen the S:oa ro.tg aa.ding tM,en in:1~t....LU='1lcle. or tak.ep our MT 

ntmor a.rtla t.Mt i.!'! MaCW.!SC!RrJ1l:l!.......&:JUAle qr fC~&e-.~o S.he Taj.ue; 

rlven 1p \a.ble u.,. ih• r~.151le rh!J.l..h!_clean~ 1n~14• !Pd out;iide, 

H;ter1or ~ to b! Z::C!li\91~ phqy.l~ Vio!l~ t,t,e 'Wh,ela and u;nUer tis.rte 
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Oat!aa IX> se h.& 1...f! • at nme 1 IJ te r IJe t.o na t1 o 'l !:hen Dec on t&lrl :-.a ti on 

!f~to~- Ve.:~~~!~~ ... ~~~o>~-X!_F•~:ic~ 

lOOCJ 

! houn soo 

' . 
L • 

s • 
6 • 

8 • 

10 • 

12 • 

24 • 

125 

100 
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~n1 to.ri "C a..'ld _D&c:~.~-::~ t.lo .:_ o~ Motor Ye,\;1cles 

In the pa11t, ra110'tlt bu •:>ec::urr-d ACT'Q!U l- lg'-.wa~ ln aicni!J.u~t qaant1tie•. 
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Appror...n11 te 
ri stance 
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C round tero 
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m.ait>cr ernn ~ niM of Up.tio1..-tnot.hol•. Thtt hi~est reacting on a pr1.ftt4t 

automobile wa.a 100 rrl" r (~) innl."lt' a ..:t l1~1 sr,f~r o\ltside at a plua )t 

out.id• &~ &Ter'&t:.:'" ef 100 mrfrr 1 n.-:lrlt1,,. t: 1a ·;i~ 1nnde ru.di:'lg oTl?l" t.1"'.e 

rear seat or l.LC sr' r at i.: plt11 ·~ .. l./l. 1,0-iM. 

l foot. 

i::c es fro>: a f' ~1 



Yt 
ar.a will be a.ho·:· eq.i.&11 •~! ~9n ·t- • ~.-11 are 1_,.1~ aonit.ored. ~ to 1/4 

of a ga.xrna doM ratr re&di.•~ wLU npntMI'lt IQ\lln.lf>nt oontaainaU.On.( ~.,i,.v ., 1~ 

-:.,._, 
4 • 

qJ .... ,..yo.. r;,1l t,· ,,., •.,,"" }'l! r.4;/,. - .. ~ r .. ,.,i,,.,, .... ,._f~J vili:r..1,j 
I l.not.'191' ract.or 'lo l~• 9(~rlSid~Nt('! 1_4 tr.a\ th• prOvabilltJ o! OOllKtitli 

) 

c 

( 
~ere ill O'le O r.rn 1 d':. rrt"T'e 1<~1', '~OIF'"'Till.r: t ". tr e fi.r8t eaae 

T. at de rree) .fr or;; t" • car Lo 'l.'. • <X . 



} 

&.C't1TitJ W daCT~eid aign1.f1c.antl7 .. 

.l ciTci do•• rat.• J"'Ndlng .l.nd . .de a nh1cle _, "prnmt i..a oontu.1.D­

ati.on per un.U. &l:"'M .du,e ·t.o t.h• 1oontrlbut io:n of' rmma radl&ti..on troa \h• 

at.erior or ~ ,,..n.1el.a. On thi• other hand f eont«111 nation vithi:n a 'fthlcle 

wuld .ore probAblJ' be pi.eked 11lp by pere,oanel than i! U were on t.h• out.aide. 

further, it. 1.a r.eogntstd that 1!.plfica.ntlJ' bJ.&'l etmoentrattou or n.dio­

act1ve fillout ·aq a.oeu.,,-.i.Jata 1Je such ,PAl'"t. I U \.he air tilt.en or C1 

automobile. ~a.ln, t..hh ha.a t..o ~be wight~ q11.1.n.st the probabillt.7 \hat 

t.bq vU1 be han!Utd Wore t.h• actint,y ha.a dlecr6Ued t.o lov lnw plu 

bu u. The uno«rt•..1.rrt.1.. present ill •rt U:&t tlig po u 'I. blehua.rds trma Tehicle 

eonto.ln.ation 'Wuld hOt. 'uatU•y tin• dht1nct!ons tn monitori.n( the Tarious 

beat .olut ion. 

One or th• obTiou. vqa t..o no1d 1r1,,;cll cit the problu d.lscu.ssed 1D 

Polle,.. IV 1a to µJ""tmani Tehicleg enterint: &II 11.l"N ~ the t.1M or fallout. 

This v1ll not pre-raat th• first n.bielea I6.&d.ng t.hrougb .troa picking up 

actirlt1 on t.he 't.i.rea f'roa th• hl.ih\fa1 .. : t b be.Un-ect, hovrrer, this v1l1 

not oonrtlt.ute atieb • U-Oubl.e&01Ht problea m>d put experience hu indica.ted 

~J:.1i\!.'_ / v\· · 
.,.. J:; ' 
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~~- I ......... ~-.... - ' 

pPtrat.1opl1 lw 1b1Ull_ 

In t.he put• \he c:rit•rla u.ed fo-r 11Uhinc C&M hu 'been 7 sr/hr, and 

st a l.&ter t.1.•• 4'0 m-lhr (pmma;1 1, .t ... id• a nihul.11. Thia resulted 1D vubhlf 

about 7S cars. (rt•uCi-11 l/f o! U1• t..ata.i a:> llt.or-9d~ tollovinc the 1rnmth and 

(iTtm bad .be-en ~~ ct.e-'.! befott 1~he ra..llou't., Rleh·•q!I #91 and 9) woulA ban 

been cloaed priol' \o the f&llou1~ rrom th• urnnt.h drtonaticn md pouibl.r 

hi&h'W&J l9J tor t.he ntnt.h d.torud~lou. 

( 



roucx l 

Jn w aru :wtm tbt lb19ttt1e&l..un 1afin1tx Oo11 gPMdo 10 

toent&Q§. a4tgUAte 1w1 Snr p_t· 3-ht Rt.tr........&.:~· Gd fqadstutt1 eMp1 d bt 

Md• to MHU!ilt \t.1 09p:11tiopG ot pou;..tJt. 99&\e!.Mtiop. .lu-4 Oll put 

Vher9 the radhtio?l l.e'rel. a.rti belov Uaoa• 1'1~~ .. puld.9d tor pon1bl! evac­

u.tion, tJi.at th• d..egre• or eoz:irtai:illat ton vi.ll be a health liu.ard.. (9or 

is it !Jpli~ bar. Uud rLrf lnel aban t .• tt1 .. ~ const1tut.e a Mrloua 

. . . . . . . . . . ' . . . . . . . 
JHSCtlS.:iI 11 

doa ... 

<A ,,u 
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Ext-r .... 11. I 
CoD0~~1on(aic:rocm1.ea Tbeon\1cal Mu1mq. 

pc ail11l1ter cxtrapol&t- Wboa-boq au.a 
ed. t.o ' t.~ an.er dstona- InN.nit7 DH• -----le<t-.. tl.~1 ... t.a.1 ___ ,,, ___ , ___ _ •ionl --· .. ----·----- __ < ... rowwi1n.t.,.;aant.._ia.;..) ---

Irrigation tlitch, S6 a1 .nc. of Ptoch•,ln 

I.over Pahranapt Lake, 14rt 

Tirgin JU.Tm- ct. MMquite, ._. 

Bunk9rYill.e. In ( t.a.p ~«r 

Cr,ilt&l Springs, In ( iap va.\e:r .I 

"'' . " 
1.2 

.. ~ 'Ei 

... 2' 

-·' l 

:1 ~ O.l.5 

:1 .i.o-6 2. 

ll lC'-6 2., 
:1 ~ 7.0 

11 ~ O.lJ 

whole-boq' (PU do 141 •rl Ur.at ed. t.o h.aYt 'bee%:i 11.Ct U&l.l.T ·4911 Tared \iU pro b&blJ' 

eloaer t,o ~lt or t.he nlu.a a.bow.. 

The u.x:imw: penUHible ~ncentrrl .on t')f fU11on product.a in drlnki.nc 

vat.er u ' x io-3 r'a::.: e:rtrapa·l.atld t.o thrM d.q, aft4rr d.tonation. Thia is 

oona1der.d & aa!• oonomitr&t1otl1 tor oorit tmxnlJI oonsumpU.on. 

videl7 vi.thin ....U f90'1"&tiiieal. aru.. ant'! nil:l'l d the 1ame losat ion G 

dit!ercit. t.iu:a (t-akt.nc 1nto ac~t -nrl1nact1Te deeq)., Thu, eonfidene. 

vere to b&Te ator~ up U.• "'4t.r.· lbt..C a: VLr-£ir River I~ation Canal 

, . ., 
,· 



'81nJ7 ~ unana~ probl.w 1.r.cludiJll t.h• P'>•sible ha.urd trc:m a aingle 

p&.rt1e1.e 1n ~ 1'WlCS. t>.ap1t.• the u.c.eert..a.~.nt iu ~ u pt. ~let• 

~1.a at t.h.e inh&l.rtion hasard, \1-.e ~~era.nee or n1de:nee tod.q u 

t.ra\1.ou or airborne Mtirtt7 on .:bout lSC oeca.1!110.tu1 in 90lll9 40 ditterent 

loealitiU vit.hi.n 200 D.11-1 Of the levad• f'?'OT1..og Qro~. Theae iJUU'Wied 

llOilit.orinc ct &11 de'tonat1oiu. Hlrl.ouam ve!"9 Jll&d• o! &1.r ocmcmtre.t.iona 

'nr1JUa \1- art.er 4-ton&t.1.cm tor ~~' oec.a..'llo.r.11 EJ..d eliti.lt.&t.M var• aade of 

doaN to ~· llmgs, Tbel!le data for t.he rl n OOlill:trun ltiea aho"'1.Jl& the b.ichNt 

&1r ooncent.rat.1.aa .are pYC! 1ll Tahle '1 .. b.. T"he hL.t'.>gru tor st. <Morge (\he -hlih/24 bom' &TW'&E, .. COnoen1.nd10ll of re.1J..C)U~ .-V9.r :i::;.eu-ared in & populd.ed 

fl: a.r.a} t. "~' ll ~ J., 

" 1 ,,..., ""' 
r·1:L . 
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r • . 

J,ogal1t7 

st. hors•, It.ah 

L1.ncoln Mine, Jn 

MNquit.•, In 

Groos MLne,..., 
Piocha, ..., 

%DI.Ill.). 

.l .O z i.o-l 

l • ., I'. io-l 

2 
' • .- .x io-

'.o 'S io-' 

lJ 

' 

'·' 
l.S 

l.O 

0.)5 

0.01, 

~ ..t.hod wed tu utisa.tiJlg dos" t.o the ~~ h giYe:n in~ I. One 
ullttlpti.on aade vu lmi!'on:, dirt.ribut tO"ll or raiUa.tton ~ch, or course, u raot 
mtirelr eccu:rd• 

Tb• eri\.erLa preTiou.lJ' es-tab11eh~ 't·y art Ad Boe /angle Foa.e1billty 

Comdtt.M (Wuh.1.nctoa, E>.C. • ·h.l:r l.), l~l ,', tor air CQlleentrat1.oius vu 

•.lt a point ot human habitation, t.be acttrlty of rad1os.at1n 
particles 1n the at.J:iiosphere, &TVl(ed ovu a ~d o! U. houra, 
shall be lltlted t.o l.00 JE.icrocur1e11 per c~b1c Jt.ater of air 
(carrupondl..ni app·•oxi.iuie:~r to a 'r-::und 1..-vel gu::&& 1nt.ens1\y 
et )0 ar/hr , 

"Th.e 2..4-bou:r aTer&ge radio !Let 1 Tit, per etil: 1 c m..t tt 0 r air' due 
t.o suspended partiel.a hrt'i.ni di~etars 1..D th• range 0 aicron 
t.o ,,0 aicrmu, aha.1.1 not 1e:xeee~ l./lf·J of' t.he aboTe; Dar 1.s it 
daai.rable that all1 1.ndi rtdu.&1 part 1e: • 1t1 t.h Ls • ue range b.&Te 
an actlrlt7 (Nd.fir t.h&D lJj-.2 111~ ere. ::::i. :-1. iiu ca1~lated 4 houn 
an.er t.he b1ut, • 



c 

?; 1 
w- -~ 

• 

..tbodo or •.ti..tioc •-~ .. L~ .,.. ......-.iut!.eo u 

naluat.1.nc \he hase.1'41 ot nah \.ran:sitory air oonoct.railora u ~1eoNd 

tros t&l.lout, aD4 a1w th9 prepondarance ot n-1.dAma. trca .J>U\ uaJ.ar ~ 

Hri.N indie&th \hat the ext.«MWl 1.-a h&.urd 11 .an l1mit.1.a& \ha th• 

bhalation on., lt vu "4X>l'M'n&.d 1.D the .lmuar.r 20, 19"4 -.tlnc to 

strike trOll \he r-eocrd th.9 put ~1ons for aa.rl.Jma pend.B1ible 

air eonc9lltrd.1on.a It vu reootmended t.h&t an a1.r a=n!torac prop-aa ~ 

eonti.nmd tor 6ocnmentar, purpo1e1 and tor wb.a.ttrrw Talu.9 t.he da.ta might 

ba'Y-. 1.n ~· Mure vh., nev an&J.TaH ai.gbt t .• ud.e t.n \.he llcht or add!-

l further 41.ecruu1on or \.ht atncl.e par\1c:::..e problea sq M aade. 

tu arrlrl.ni at thlt HOC>meadatio!!1 • .... ,, OOT ··-• U 4•a1rabl.e thd. UT 1nd1Ti­

- dual psrt.icle in Uua du l"&n(I hfl• &ct''. r.ty 1rre-ter t.han w-2 &leroeuries 

J1Nr the pilr'ticle ci.d aa&l.1 &>a•;• &i. • cr-..ta!" distance. ~ L e'UgiHtl 

on1 pouible utiute ftf t.hi.s ~eno-.non.. Tb• ;.e.r&lH"tua inYol"Nd Ure an 

urq and 4.1..ttieult. 1io Palua.t•, Ptir ~r:.s, hov lon,r v1ll a particle NiM.1n 

d.l&Mt.er pa.rttcl.M ·are t.h1 uppc llalt o!' ti.H tor deposit.ion and t.ha.t •Cilia 

•Hinutes, X.•t!.ng of Co:z'...ittee t~• Co~~ 1~er ~ 1eaJli"t·Ui1.1 aru! Conditio~ Tor 
a Prelh:1nal7 Ratioloiic ~etJ• '.::hot ro·· 1a-~le. L.1.s.L. ~T 2J. and 22, 1?51. 

.. B~-.:nJU. l eta.t1a revi..-t .. ~-ert. Pi, ; '. ic::JJ:.,,-ID!liTlJJ,) .• 

,I 
·, ,,') 



' ----

....... ----.# 

..t.U&te! aboTe and \.h• ..thod. Ulustrat.ed i.Jl ~ieH .E .nd F 1 1t wq- M 
8 

ooz.puted that .:bout " ?"ej)tt VO'lll.d be deliv~! t.o0 \l:• aurfue or C !.Jlq1n-

arr et.a11on&.r7 1phe:re one 11!..ll.lmeter 1.c .rad!.u..a bi a 20 micron particle ('t 
( 

.., .,., 
1
,.

1
,.., '" "'',j- ,. ' 4 ,, .. :1 ~, ,, ! 

'11' ..,. ... ' ' ... 

a1crocrar1 .. )l' Larger dos ea v1.11 be de1..1.v1in•.d cloHl" t.o tb• pm-ticle but. 

vith \b• rela.th•l.r ra.p1d l!OTCl9Dt et t.n. p&r't.i.el•, 1t does not appe.ar 

that larc• doeee vU: be :1fi:L1~ t.c a ,-.a.t nm::ber ot cUl.a. Multiple 

exp:>•uru ai&ht occur from aidH.1o.na.l pa.:-'!~ lelu tut -arln th la r1ak 1a 

d.1tt1.eult to na.luat•. 

~ 

Cona1dan.bl• a.N'ort i.'9 l~inl d.ireC"t-~ t.ovard th• stud7 or eont.a-

1.n&ti.on or tl>Od troa. ta1laut. One elnte:i t of :u._:lor concern u !r9(). It 

.rt.~~ .. ~,!"\ ·~·Q 

ao lli cont.Ai n i na about . one ai CJ:-o cur 1• p«r IJ(,(U&~ toot ·~ Sr 90, ( 1, OXl pouo..d.a 

Of calclm p«r a.en)'" t.h&t OT8l~ a ~l,o,~ ~f 7e.a.n U.ar. ·would A.Ce'lll2!t1la.te 1n 

t.h• human akei.t.OD • bodJ br.:rden ·~r ::n~• de.r-ocu;·. ~. ·:! .sr90
•. Solli taken 

• 

-------·---··--- - ----·--·-·--------------«-1 :-bat• co::nmj.eat1on, l. A. )[)ear., ·1,; .. i)e; art~t of Agriculture, 
Beltsville, )':.arylan&, l; r-il 2:·~, ·: 95 .. 
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(il\.bn&h DO\ o! 41.rff't. eousrn \cl \.hit lnada ProriJtC ~. it 1.a 

et 1.Jrt.erest t.o mot• t.hat NU1 ver. eoU.ot.~! troll \htl Manb.ill Wanda 

ht.a.) 

! r.c«:it reiort• .trolli!r •UUe!'!t • that eo:nt.aclna.t.ton of 1aa.f' 

.-.af'ao.s tollo'"'~ by e1t.her dlreet oonsu:1mrt 1.o': or intake by vtq ot n1k 

s.. tar llO~ aD 1.Jq:crt.ant pathve;r or 1nt1u;e t.ban l;r the aoll-plant-&nt..l 

q-a.l.e, at 1-ut tor t.ho1e ti»u of ,-e.4r lllbe:n plants JAJq" ~ 1n a .tat• of 

p-ovtb ~ eoll~ the .fallout.. furthe-r a:al..:r-sls ls be~ pl.amied. 

\he data pr9ae!lted 1Jl.d1cat.u ~t.ll&.t dose1 t.c the 't.hp-oid hos. iodine radi.o-
89-90 

t..oto~ 'IJ!q be a ~der ha.sa:rd t~..a::• 'b k':""tbeJ", the report suggeste 

\hat~--~ _"!JN...~ ~-2~-~--~·····~--1'·1Je'1V~ll1-:mq:wae by wq-_ 

._/the dou \.o the th~~~ f~eltveroed 1n & tw Vffks) aq 

M MZ:\1 tiaea P..etr than the t...'heorri Ir~ 1&arlmw; ext«rn&l dose. Additional 

nal.U&ti.oa vil l 'bit (i'f'WI th!J! prob:.e1t 

--~-----~-~~~~~~~-~~~ •rep:irt on GeG:riel, t'SAEf. IJ\vi~' ·" r.•.ei:.c.;:v 61-.c ~edicine, \iis.shin[.ton, 
11.C, JUJ.7 17'14 ; ... : - I 

... :··~-
i ~· 
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NI;I f1 

lmrt.'• 't41•\1m J'JpqEnl 

%ht >f....;olt='tic& .- ettffUn h2glodal 4ge tgr <t-e!S. pqpgleUqna 

i'xmJ4 1Qt txr;t~_J"X:tt.fnl R!!l I ~-8' Qg1 ru.;-•. l)Se kt.l 4oM 

It 1lrtAt;ra\.ioD.t of ~ rat.. l'M'!bp iu .. UMd 1a Ntllllatla& the .rt.o­

u.,. 'bicl.ep.a.1 11o ... , t.bD \&bl• f .., .. -.....s. 

•x1•m ~u..i h4.1a tioz;L 
'°9 f'?'Qa U.. o1 t&llout t.c11 
" 4"• lat.a·. 

• rl rm the<>Ntie&l. rad.1.a ~1.c1t1 
do• rroa l~t.h d.a• io om l. l:::• 
TS&Z· 

:OIAL1 
(beat ..U.t.e of 
.n~u.,. \dolop....l 
de•) 

" 111! ¥ot gr 4el! Pt!r! 11"1. ~ S!tl perpozmal and tho rrld~ 

Qt thtk M! f!4157\f \b! yi!I! ·\Mt the~' E! a J:!!!9Mbl,y e.rn ta 

l0209!\t at tee Q4tat.1.oa .. ~!'Ald,_~-~ mu .. re~1 on th• ru. 

~ !IJ be &eO!fted vi\h ! ~ioa tut.a! ot NJ, to ~t. tor the 

d.itterenoe bet:wecn the 4.o• ~1~-~-~! . .t'ila ~or doa.i»ltan 

{1.ncludiy 1-.ot.soat~L!nd _ _!.h!~-~1.~ ~'.L.!2.in:~• d9pth or tin 



c 

) 

) 

•It 11 reQotK'l(:nded, and found to be 1Jl OQnfond ty w1 \<1 the pra.ent 
prlnci?le1 of determir.1.nc ~rm! u1 a ex;:>01ure l1rl ta, t.-..at tor t.e•t 
operat'.:_0:1 r-~ :..el t.'.e total :()di p.--:ma ~sure }e lildted to ).9r in 
\.--irtecn wee.ca, &;··~ 'lr&'1• 1.-. ~ f'1.f-ure :• &prlled to t.'l• of!-•ite cca­
mniUe1 Yit. t e fur~ er q,ualificat n'1: ~ln t. e l.At.ter o.&H t::a~ \d.• i• 
t·· • to t.al. f lt;"_:r • for \. • 1-..r .. ! z.: c .-tornll 1 t. 1 s iql 1.te 11 a e1 °'le w at. 
aerie a ta • v cl Yltf1 rur., • 

.rao tor i • eai t 't:.ed... 
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!ha cwrai ettNta or ._..oat t.c1..G( a• muuncS. n41.aUcn cSoM. an 

tairlJ' vell Ntahl j..,. flirt.ha' ~ •t tl.pth (ti ... )~ lllZZ'fta Au 

adftDOed \.o a qwmUtatln st.at. .. • Thu.I, t.bm-• 11M1111 t.o \le little doubt that 

a tu.a ~ G1" doa1 •tar 1'Q2'll Oii t.bt par....,. Will. OfU ... .U.-W the pw. 

radiation do• dall'ftlnd .at a Upth f4 fin •cU..ten (aa.,.,.., depth et 

'blood t~ orpna). l mjor tutor u diet.eraini"i t.h.U diffaranoe u tb8 

~tr ot radiation \mdar oona'.Ldc-atian. OM a"Wport" de811ne npl1o1tJ.r 

with n.d.i&Ucm 1.n a .ra.llout N.a:Ld ~at.I 1 ta.ctcr at ~t J/4. 

•Perp1ea1hle Pou lrca httrml Aour9'• ot Iopis1ng Bad.111.icn. lat1cml 
Bur.au ct Bt.&nd.arda Handbook 59. Septenb~r 2'.., l 954. 
liPJT-fil..4.. WtcUn ln!rgy pt M11rtua1 .. ~Ri!llAtioA, JUUU7 l9SJ... 
CCJ[J" !Dur ill-
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' ' c 

EUJ.frU 

.lsru:ia1 Time of .fallout : sfJ hrs 
Do :i • rat eo ~. rs,lJ 111 667 s:r /tn 

ni ao ret ica.1 Jll.e.Xi.!i::'Jl[. do I!. tr:- !J. t ~!.JM 0 r 
ta.:.lo·..:.t t.o ~ hou:·• la.tie..; 

S4rl.ni ~ b7 rc...a.tn:1;ci .1.ndoo:r" r 0 ;r 
tl. .. :"'M r.cr_:rs 

O::ie ,..r.r etfactin b1.olog1oal ~:)se tr 
pors.onnel di~ ~ rer.a.in tndoora di..:r1.IJi 
the tr.rec t:nu-s (b.uee on s~ &.u11,..-4.­
t i.:>nfl eo:ita!..ned ti:1 &.ct. 1..0::1 >rA evi.u:r...,_ 
t.bn 

Fer cEOt of one y&&.r· e!'!"'e':"t 1ve bfo"..og--· 
ic:.al ·dJ s e e u.C 1L1y re:".a ~ t\ ~ n~ ~l .. nd '.Xl-1." 

fc·r u e t>-r~ r.ou;rr. 

hsw:.1 TU:le of tall.out :c: B,lJ hra 
Doe• rate at. H,'J :. 667 a:r1~ .r 

Thant Tb.ea nrt.1. e&l llLrlrtuai 6 o r.e fro::, 1~ 1-M or 
f tllout t.o e ~t ho '.ll" I }.At CJ" 

.5'!Ting• b7 rer...&lri.t~ 1.ndoo -~ frT)"' ·~ht 
bour1 

~ 7a&r .rteet.in biologie&l do•• it 
~-ersonnal did ~ !"eU.1n l 'l<.foort1 
during tM • 1.eht houn (bas .ct Oil ea. 
u i! u:::;<t 1.cm.a con1~a..ln ad :ln !I e c-t ~or.. nn 
trn..C'U&t ton ) 

Fer ceot or one ,e.u err ec~ i Yer bi•) log­
~ ee.l do~e eav~ 1b'y re.;'\&'~ - 'r~<· tn...:o-l~ 

r 0 r 1;. ~.. • I gh t. hf:H.t:ri. 

l.)O r 

o.!6 r 

2.;o r 

LlS r 

,.--.-? .o r 
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l..a wme 1 l. S itn ' e ta ( Me.an en n·g . - C• • ~ l.rr · 
f : l ') c-:J. /r;.m 

(~.1• ae1D<"s & •!.r;i)• 11&1'e 1. s.'.)rp·~.:i~ c.oer~l..c~.~nt.) 

I• So .-p 
5o - .rlt!l:.'I er of •~"''' 
I : • ,, • 
,. = ... !J,. IJC)!j•'..l(l'l 

:x .. ("li1Jt& ..::• ! ~- •:; 

: fl"' a..· 1 ('l::; r .. : 
{ r )' -, "\j ... '~ \ 

{lC):;c e·· ,. •). ·' 1 j' ft'·.·.:\ 
E - ---·--···-·-·-·-·-· ~-. .I.. • 

Bo = 
Ti = 
E • 

• 
ii 

t' 

~:rs\ 1~: l\to..-l~:::;: .. ( = .. (' · · !r'. .. 

( 1. 39 x 10-·l) C )Err,slr~ •~ 
S.4 c nt?• 
S.0 C l"ar"I 

F.xru-..pls 
A!~~• ( = ~() e:r:/~ 

a' .-arr ace pt!r c:rr:2 per sec. 
• ~t.'". x 
ooe~ncic:1t 

l 'lder con,~d.-ra tio::l 

f - '~.b 0 rci""'u 
'.. ·•ta' 

r • (~Hr· rat~ a.t c'..ej)th 1' ~- 'cm2 i.'1 rqia 

Ol' -
: ( S •. u)(~O) 

C - a·: v'i '·./I cil I ·: F 
: t ~i rt-ps/h r 

I ··~ la/ .. ''''·· re:.. . r 

·~-o;~· Ar~ s "1 (' Ul ~ ..() ,,,. c:& ~ ~ 

(,.a :J! :-,..-.se f::~·· J.:. R"I _,, ·· 

~-"· A :;·1~ !~!" :· ;" .. 

A:s3':::::.c:1 31J /' /c·)' ( 
l 1u·, ac . ,. 

L ,'.' ·~ 
-~- .;;; l' •C 
'f-,l 
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Tbe tollovtng '1 at & are ab st raet ~ t1 ?% ta ;c-tur. t al lN' O'J.1 ta, where 1.n 

• thin r32 source p:rer~ by .1oak1ng 1, t~.l ttu pe.pe:r 1.n a solut.1.on ot 

Th t ekne ::u of aoiU"ce 

Jl;W th! ~ue.t 1.on t'ro; Apt>twix ;: . 

B c $..:ie1':J (tor J 3;' 

Subrli.tutini a.ban dat.&1 
9. 5 l'io8 -{9.5)(0.<XY1. ,ffl ! • _, __ _ 

2 

i..t C a 77 µc/el­

Tbm R • 7f; .s Tl 
• 5 ~ reps/hr at. '7 2Dt".. '.c-.:i 

9.6 q/crf 

77.or/=2 
0.127 rep/e•c 

457 rep!l/b.r 

;e...l:t.5x 

----------·-------·--··--··-··----------------
,,: 1 .... :t~, ~A.-n~,-~· L ... 1c~r~.,_;~:..L E:.:>Jh 
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: J.21 Titf~ /hr at '' Jli:,/cz2 , 1" J2 

Tb• tvo aboTe a.pproa.ohM u.t v1th1n 26"( cir u..ch other. Ir one «rt.re.po­

la.t.•e th• exr~taJ d&te ·t:ro;. a .O'll"'e• 0. q '" 6 fr.f/U.2 t.o • t~1n •ourc• 
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]((' :r. 
bZl.x? ··· 

r hf.L;rf .· 
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~a1 
Lets .x • 1/,? r~t 

C - Lo pclr::!l 
f - o. ··· Jie-,: 
h = l,.h. r r.:><. t 

t : ( l' • C ) ( ~ • I'. 1 lC~-2 l(C ., 

• o. t'.' 6 ·r1"-cr 

~&ri•:in n-~· Do&~ '"a•.~s iF"rnR .Ia:'".: 1 '• Plar.if' ao.t. d(-t o! T':-.ree r~. t 
J. OTe t: e Qr,und t.o >.riu of •i:r ~ IC" · ~ · 1 .s a~ · e1g t of !.;..ur Inc·;el5. 

J• S IJuae I l JM': f: 1l 1:;iu1. e 1 11.~ 1 e2-
('). l ][ 10- 2 c ; q) . 
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6 .. ~? rr r 



JA"&t.• pt Dou PtUum ·ez A s1p .. 11...fQ=t,1cl1 ot 7eJ1em M&tsrtal 

~tJUDe t a.. Po 1lrt. .c>urc • 
b. O .:S JMv aven.p ~ ei.mv 
e. /:. • lJ cn-2/p 
d.. h't.• o! ~ tollo-ve ,-1.2 

ni. d.o s• de 1 ! Y .-red d l.\ • 6'\J..rl a.r• o 1• &Il tri&& inaJ7 .-phsn at d.ist&ne• 
It tram a po int &0uree. • 

(l) l(R) : ~2 e7'- Ila. 
41Tl! a:ru 

'Whare I(R) • d Qae d•ll v11:red a.t t.M .-urr~ or m 
1.lriaginAl")' 1rphere d dlri.&nce F. 

Subatitu\i.ni}! • 10 ~/p 
! = o.~ Mn-, . ·q .. 

Theni (2) l{R) = o. 3 n <>: . .:.:.. 
~ 

I : &Tilrage «ntirg:y o! beta pa.rticl.N 
C • tota.l ~~r of db1.nt.egrd1ona 

1.. • aa.a 1 al>&erpt ion ~rt ic 19Dt 

6.85 -6 
(J.a.) l{R) • ... x lD .:;~.?! an I tnrn.L .. 

~; • ·..n~p·&t ion 

or 
6.)5 . .J... 

(J.b.) K{R) : ·51 i: 10~"' 

FOR 1ISSIC! PRC JU C'1 ; , 

(S) "'-: 'l_t;L.l 

c!.i .. ·1 i.n~~a.t1.on 

lolh&re1 .la : d.ia.1.ntegre.t1.o~ per unit \1.me At t.1.me •a• attar detonat~ 
.11 • di!iinUgratiora per unit ti.l:ie &.t on• unit or ti.1:::• ..rt.er 

dsrt;9natioo -----------------
•r.o.'.'~i~ li.H. a.'11 11~ ~,., ~ .. 1!. •riist::-1'.·.~~ (I;.' F!td;,R -0-....l".'es in t'n!.!'oT"!'J.y Ab:;orbi..n~ 
l!~ia." )c:e:.eo1~c; .r,,;.,' 11.'X, :Y .• ' \.. 



---~ 

lnt.ecntinc ~i 1oa (2). 

(6.a..) c = 511 h ... -o .. 2 .• ':b ~1 .2; 

and 

(6.b.) e • SAat..1.2<,.,.-o."-\1·<>.2:. 

wt.are~ • • \.cit.al nUJ1.be.r ot 1:U.el.nteg:rU1o~ ·f'rom t.1.w •a• \o -t.• 
t. a • t. U. art.er dtrtall.At 1 on 
~ • later t L"nll ........ f"t.a:r detOD.4.t 1.on. 

(7) 

&.7' the ws• or ~ .lll.t toil.11 ' • • • o···· .. }:, • &DC 6. b. .CJDe aq ~· an 

•9timated doa.• et tM IUrl'w. ed.' an 1..&a.:~ 1ary •l*·•n, 

ot oouz-u, the pro 'bl.ft b \he det-ers.in&t.101:1 ~ -t.
6

• and ~ •, 1.e. 1 

bov long art..tt ctet.oDAt ton vi.ll A rad 1 r>-ae\ t Yfl part ic 1• a.;;ii•ar in th• l~s 

and hov long v1J1 t.be particle rsaa1n in )ta.ee. The tl.rst. tU. (t ) h much 
& 

... -
{po/ 

/ _/ 
L "' 
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:; n -+ !j., t. 

!;:t1-'1at! ot f.etm ;'s:e' 'mm A ~l• rs.rt~£l! ~\?i! 
( Ioe:ible Er9J.1~gt1.og, ?.t 5e!r?iJ~!A) 

!At.a ta•) hourw (tae :;:drltcle b de:~aited on s.kU:L) 
ti) • 27 hours (t1r.J11 r~iol• h ~} 

Au~1 200d ~ps : total do!"e ~ ln on• .d,q t.o ;:roduee recozni.sable ~--
0.l Cll • radiua ":Jf 1.cia.g1nAJ7 eptare wlt1,1l1 which eel.ls mu8' ~Ta 

2000 re P9 OT ~ a.rgsr. 

Ac cord i.ng t..o A ;rpend 1% I, 2 • 5 x lJr'1 M!lf4.'\1 d !a ~.nt~ et foia 1.a d el.1 TeHd 
t.Q s~ ot ~in.a.ry ~ ;:.h u-e J • l cent i.met v tn r ad 1 t~ 

2.0 x w3 
2.5 x icr? 

c 

8 x w9 

1a = 1. .5 5 s 109 ~ 1:r ~ e.:t>Oi.d, 

U,010 at. ~ 3 MUMI 

) 

) 

c 



f=?ti-c;to o! G9r"'l"KA ~-=-~.e :i.~ .f~J!~L~~::U..!r?.:. . ...§._11.ncle Pruztiel• of lolloyt. 
··ater!!\l. 

"15~1 ... 

b. 
A~su....-. eam:'l& energy is a.p~x:i:aa.ted by '~01!lP4l"f!!O?l vith ra.dium. 
i particle ot l~O microeu.ir-:l•• ot beta a.ctiTi.t.7 or 75 111ero-
eur1ea ot , ·llml'Ta a.at!. vity. { ···• • .. , -~.,11 .... IJ. 

\w'to:-ea I•• ea.:---,a doae ral~• 'r/!1ri1 

d :: cent ionet ere 

!At.a QC• 7.5 x ~ 
d • 10 ell 

I : (S ,4){~ ! lQ-2) • 

- i 

) 



De.ti ;nd ratpu1s.tlor•Q on ;n(l~G frot!t.2 l.r..tl!..J.~~J •. !Lt2l '.J.;t.1',e;al:i.t". a,nd. 
ot FaJ,lout ; :.U.terial 

A. Col::parhon ol tet& e·ne:rg ~911!1 rro.11 ~1lOJ an..~ 1
'\; -·~ ·~" rl u..,... to t~at frolll 

rh~ion producte .• 

S03 
0.J Y.fn' beta (~ : ·~ 

~1 ,_.,O.O), i-'.n bErt~ (T :.s 1.o,-.) 
Rh J.5~ Lev brl• ,r : m •. 1 

:..s!!l'.ll:.01 RulOJ /Rul.06 ratio or '\ 741• 

1.0 
l.JJ 
1.3) 

,_, 
l.OJ 

1 '~;' 

1'.>,) 
0,)4 

-Lu.ZL 
.5.n 

(ot ~·, th• &Tel"~ energ or t}·• betu t. not t~ut ~ol• ·~~idera.tlcn. 
'•bar&aa the average lUi.X'.i:=tll!! e.'181"g:r ot ~ta t'rnm :•so fon frodGcts 1J a.sl1UI:l9d 
to t-e tl'J'.lt 1.5 ''.~, the ~" ene..-getto : . ~;5 1'n ) .-tL1

' rr.~ r~h'6 will gift 
higher dosu at ~ ie;t...r.s.) 

~------~-------------~~-----~~----~~------- -*.ill. ot ~ da.t.a. con~&ined .1en1n on :-het!!ml.! ·J:JI ~ i1 eo!'.::t&.i.."led tn 1 l:?'.t-JJ':l68. 
i Ht&tuti "fOr\. s.pt. ,...,, .: .. ~. 

• a 

~ u\ 

( 

"--. 

) 



B. Data oa dosH and e1!feets fr--lm ti~l• ;a..rtk le" of ~O) and •Rul06 

"' 
l. ~is• ot pa.rtlcl•t 

2. 

2 Dou rat• to 7 mg./a 1 

Tia• dose del1•1trred t 

~urreY ~~! "'e·a_ r, 
( uad.s/hr) • 

400 

750 

2,500 

11,000 

21,000 

l.l .. 

6, tQO rad 1/'b.r 

I~~-r ~J(~n Do~t. :;.(!!d:I 
, r&d.s) • 

, .... ~:io • CXXI lone T.u i ble 

......... ' )( , . :(()1 ReddeniQc 

_,.. 2 • ().")O • 000 0-quam.dlQD 

--t.,. 000 '(..(XI Tu sue Destruatioa 

.-7 JI ()(Xl , J((l Tb sue ~tructlon-
2 <m acros• 
8 am deep 

C. ~~~.)/la ••t1.Ju.t.ed aoti-yj~t7 ot pa.rt lea produ.c1nc redden!nc 
90 •1N'~ 1Ja &bout 144 ~t.:.M. !'be eatimated siH t.. 100 aic:rona. 

:0. ( 8.)) ( 144) • l.200 r tot.al &at h1. t.7 I.CCC wrt. 1d ror ill t.h• 144 houn 
t.hd the iio•• vu delh'9red. (.UaUJl.1..nc eonat&d 
lLat iY-it.7 i!-ari:CC tb.e 144 bciin 'I 

• C,() m-ada/hi' • i ~ · ---
.. "total. do .. r.rr&-. t.o \he ho\ spa\ di..r-.ctlJ -.:.io" th• partica, aDd t. 

Va.lid 0 nl7 U W O Ni er 0 f ii"..11.ill l t ud I '" 
41 

(~ 



deli.Ta' th• sua dose in t..he eama length 1">f ·. ~., 

th.d th9 pvtiolA O)JU9 u oont.ut. viU th• uu. J..t.tUJdlic t.hia tu. 
to be nil boun, t.li• spee:ift• &ethit7 would hlff"1I to M abou\ 150 r 
tor the !!&ZM •iu 1:.&rthl• •. 

Sino. th• partiole sq be vul:ttld off befrlre sis dqw haY• n:pi.Hd, 

one mq eon.sidv U• probl- anotJ:1w l>Jaf • '11'\d. ·m.irl ~ tM speoifie 

a.ct1Yit7 ot a perlicle d. H,l) houl-. t.o dal~ .. T111? t.:b.b doe• u the nut 

24 bounf 

!ccol"dinc to st.nndc;'Uhl (p ... .a.J' on.1:1 t.botrt m ot & au dq do•• 
nMd be dellnnd tn on.e dq to produoe th• 1.ae .rr~ (~. 

Accepting this, then a ,>art.1.el• ~lt.h :about tie saM actiTit.7 (160 t•> 
at HI- J houra wouU! ~ ;rnff1 eietrt. 1:.o ~.1 • vv e erythem.a doa• !n one 

dq. 

., % 

{'fr 
~ 

) 

) 



oo~i~tk11J~u;.;i.t!ll ~1.H 2! hrt1~l! .. P.i~~l&l~ ~ GroJ~ 
yi> ,~;,1 (.s..U .. ) 

••• .l,000 45 - ... 
~CC lJO 

1,626 x 924 9-CO 10 

919 480 11 

T2J J.50 u. .. 7 

714 400 10 •. 

s'' 140 u. .. 1 

J87 2~ 14 •. 1 

234 ,., 1.4 •. 7 

115 I . . ;~ '9' 

8l ).I) U.7 

20 0 ·-~' -
act1Tit.1ea ~JU part1cl.e that at.st.eel or 1xmld exist. T"bA d&t.a d 14. 7 

mil.•• are Np)rted to ahov the "Ifie!• rtu:1g'9 ot ·~i rl• ut1,rlt.7 th&t. aq 

iltl'I 

--------------------~---~--~--~--~-----------------------------*'w'T-811. W!Jiltrlbut.1on and Characteriat1ea ot 1&.llout a.t. DiAt.ano .. Great.qo 
the 10 MilN froa Ground Zero , Y.aruh and A.pr tl ~ <'.}~ J • , R&in.,., C .1. , n al.. 
{3ECR.El') ~ L!-1685. 
•*UCU-2..IJ. ·~ Stud)' ot Otr-sU• ilrbor"Qe R&d1oa.et1n Matarl&h, 
Nnada ProTiJ:l.c Orounda•. 1eb:ru.arJ 19~) ( :3..ECRE!') .~ i..A-lbe'~. 
• .. D&t,a fl"Oll •lftiaatlana b ~ued lD r-adtoa:.itoc-1.pr1 ,,..1;.ho-1.s 

;1}tJh-:;1 

• 7 

.----. 
f :. 
I -v_;-

\ } ~ 
I --· -

,_ 

) 



!strutton ot Rq.tio o! S\µ"!1co Birt.a do~H' f-ett !& 0&"':!"-4 k3<;! f~tl d lo~ 
Inch.a;; fl"9!R .;n Qb ~_;vo :r.chu_k.:=~ i"'1 

Gamma do•• rat• ree.d 1nca at t'our le ch H 1 l . .!' t a...n c>e 1'roa a plane • urf ace 

tw inch•• 1n radiu, b :.,/40 t.hat. t':ro11 an eq~:.l .. ;:r CQntc..t!lAted 1:nf1n1t.e 

t1el.4. (S.. .lppendi.x 0 • .1 

major cro11s-s.ctiona.l f-lan• ,r th• ob.;f~. Th• tra.ati.an giTen in pa.ragra.ph 

on• DOV ~a abou\ V2'1 1url]lq Lll!'l.t:U a ::. )'J/l ra.tio for beta ~urf'&.ee 

dose rate to &am.a& do11• rat• at thrH rMt &l:oT• &D Ln.fi.nit• field. '!"ha, 

the bet& aurt"aoe doat rate t.n gam;u d(1ae ·at• a~ "'o;i:r 'ne~ .. vil.l b9 

2700/l. 

) 

( 

) 

, 1./ 
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rnl'!DII I 

Method U;!d in Eot1J;;t1nr Dona tg the Lung1 
froa Inljllo,tlon ot fallout "':&:teri§.1 

~ rollo....inc .a.uumpt.1ona t.rtl iu.d• tn ····tt.mat1nc rad!attezt. de ... 

to th• lunp • 

.l. fvent7 pa 1)9Zlt, of t.h e inh£.led let i Yi t. 7 1.a d ~J081 t.eci • 

I. TheH vUl be oo •li.JD.ina\11)11 of ~iolN durinc their rad1o­

act1n lltrt.imu. 1'h.tte b une.rtatnt7 ... to t.h• biological 

h&l!-li!• o:r p.art.1c1ea ill the lLlllCll, :n those c~arunltiea 

1hovinc t.he hlCt•ai oonccrtratton.a of h.1.lout., th• peak ot 

airborne JD&'t.erial ( whioh aiaoount.ed tor tbe g?"U.t..t pc-oen.-

ta(e ot tot.al rdJout) OCC"l.ll'"red on.1.1 a t°lr"al h.mra &!'tcr 

deton&tion. :r o~ us~• a ra.d 1.~lcgi1:.J deca;r a.ocordinc 

to ,-1 •2 .and a 'b1olo11o&l h.al!'-H.r. ot IMIJ JO dap1 tho 

C. ill ot t.he aot1Yii.J 'u ueooia.t.ed ll'ith :?trlielH in the 

D. The limp .are unU"ol"1117 lrra.dtat..d. 

I. !lM Wi&b\ ol tile l ~ ·t. 90CJ v-.. 

1£ . ' 

) 

( 



Data Al Jt, Gtorr1. O'tlh 

L.. 1L.. llL. lL. 

~ ..- ,-..•) '~1'[2~U~I 
\.; r f ' r'.!<1 r•J let& 

, .. ,.oaf' ... 059' ;?uro,tiop ettor Det9natism 

o6J.o - llJO 4.J hra ) !ln lo..17 

l1JO - 1445 ).2 hn 8 'lr9 l.}8 

~ - 1845 4.0 bn 11.' hn j~.' • w-1 

l8JJ -~ 4.2 hr• 15.8 hr-a l~ • .4 • ur-2 

2JOO - o6J' '.7 ·' 
bn 21., :tin ll • .4 I ].()"...;Ii 

•o6)' lSJ' u.o hn 31,, 'arw L4 ··""" - ' "·') 

•uswted 

Spplt CtJ.cul!f.1oM • 

D • '.it. 1.2 Jt -<>.2 .. t- --0.2 ""' a '-~a -b -· 

IAt1 '• = ) boun 
~ • 2lt4 boun ( l3 YMk• I 

J. • ) ,.. 

D • (5)(J x 2.22: x 106 :a 6o)(J)l.2 Lj--0.4: - 2JA4-c'.) .:J 

L. 
.ua IzihlllSI 
1~1.u U!!1e• 
.f2l 1 ll ~a.. 
·-- 0.83.\} 

H. 

6 •.. ) 

2 •. :,. 

l.-.0 

:) .c'87 

1.:·39 

a 4.4 s 109 dllintep-at 1oNI t'l"Cm Jl'd hcur to lJU· -.re411k • 

.iastaDel I • O., Kn 
&Tl• 

(4.,4 X 109) (0.,)(1.6 .S w-6\ (~J ("'1 
) : 4.2 J: l.J'~! Nt~ 

42 =--.-

lL. 

1~i:i:n:!. 
g.2) 

).0 

1.26 

o.6, 

O.j 

a.oz 

o.oJ 

_____ ..__..__. ............ - ..... ____ ..... _ ............. , .. , .. ······-"··--.-.,.-...---

- ....... 
it' ,.--·· -..._, 

:~ 
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Assu.:el !Te"«• a.ctiYit;r for )0 JD.llUtU h J, 1 o.t d. fl,l.) to H}Jt h..oan 
( S.. reter.zice .:..ppeod ix I· • ) 
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