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Mr. •' " r n ' ,. Jc! ! 
.. .. 

I .. • e :.;·r1 •. l'.'.rsity oi. Cincinnati 

in 1937 witf 1 ' ~l ' " l. ·1 .> ; ~ i:e st-idied ;rnblic r.ealth 

engineering at ~ 
·~~ 

~ 1 H ,'·I ii r""1• n l, 12iuhJlogy Graduate 

School : rorr :~ I " ,<:~ ' ;t J 1' oeen activt.! :n the Pt1blic 

Health Serv c e 

theper~od '-\~. ::)"';, 

sponsorship • : ll :: . !' 

U. S .. !\'avy I ;. ( l ',~ •• \e. Jity c1:t :._allL>rnia. 

He has :iart:. ·.f 1 '":tlth :.3erv1ce activll:ies 

related ·o t'h• ": •' i ~'"" tn:c P ", !:)n'. during: .(,'53-1957 . 

. LT~n .tteea ;:;,f the Arnerican 

Society f ,r-
'•.,,..J' 11ealtin As soc:iatwn. 

He is a :'1:en11·1 

t h e Nu cl ea r -~· ' a . rJ \ r i " g l H r c 11 5t<J.ciards J\ssociation .. 

5. ,_ ,_i ; ealt h Program, 

Division (.)f Sa n1t.1 ·· v I r ,~ict:e ·~ir· '1)Ii. He.11th 3ervice, with 

headquarters 'l 4• l r1 ( i lnde:)c !,1J ~·, Nasbington, D. C. 

(Executive 3- .. l: '(' f'I.\ I }· ~ ·n l • _·1{ 

Mr Te ····· .L ", 

US DOE Ad Lr·' · 



VI. .\tml);; pne ···· 1 d ~{e1noval o.f Partic:.ilate 

Radioacti ··t., 

,. : 1~ e :iple which data can 

be used to 1 1 1 ,, I ' v • p •• ·~ l r i c> r: a '! F , :e.~-ice tr.;e exposures 

P,, t;)C-\l F1ll-1..it .. 

rn a.·; an acute external 

gamma or be".:a ri '3d ati.· n '1':l • 

i i. 1d •n ··!'Je Pa.c:fic are based 

,ic.rta~le '51rvey instru·· 

··d )ilL t!·e ass ... mption that 

tothegamrra ·i e·r~:'ies. ,·,as :ieen c::ir:firmed, in 

general' by r ~, H.• I ce·a rn· a~' .. , 11; f ai.i samples _c_ollected 

during the ldlc•JI fer od9 in Neva l.a 

become of c 1nce ··n as' an ~nternai. 'H-L: •:mi~ter after its decay to a 
- -i·- " -

level at whir h 1 1-1· ~:arnrr·.a i··.ral;a 11 -, ) \onge;; of concern frorn 

attempted to me•'~'· re a1p ria ( 111s tn .lo •al (or delayed) 

fa 11 out al th' .;; t· i H~ i ' .1 , j r t • 1 ~~ : i 1,J '.:le :.ow. 

us DOE t-\r/C I .. I " ' 



for public 'rea'• i c.,r,,JJS"9 ~· •· c:·• Site Hadiological 

• • 1 •· ·: 'i;ntl 1• by the Las Vegas 

Branch Off· - e ··.i's: 1 and tee Public 

Health Ser• " ., e ;;r ~d.ictabil:tr :Jf local 

·' ·;t •r ll be based ;Jn t.his 

report 

;:J' :.c 'Zea.1th Service 

·:~s. · dudi.ng air suppci rt, 

provided by l " 

Data .. at·-,, r~ c lu··:ng '.' :•1 T.al<e 3 it possible to: 

~ 11 • 1 i~h ,..,_ e fallo~u't a.s j_. 

a ·:t ... aH 1 1· 

2 .. d p tb w: th .;he 

:l ·p·)S1t11>t~ cf 

····~··n (.,fl .c:al fall.)·\.ltT in_ 

l l · .. r i..d .• at~ ·11\, ·, 

l Report of )ff. )1 1 e 'diol g , ·~ 1 • f'S, Operation Teapot. 
Nevada Tes i 

i.,J,;;> J J <.:. \ .( .. ~ • I I J ... ..:J< 

l/ 



L fhe 'rPd ctab ti·· ,., 

Four, e en l i:· ' e b ""~· ::: t· de d • 1 ; r mg :Jperation Tea~ot. 

ln rev1ewin~ t·H· d 1~.a Ht prer: C''• I J1 • :i.easured fallout from these 

detonations i ·• · ., l e prediction is in sub-

1:, vnile ·~n s.ix cases the 

actual iepo ~ 1 ·· f t. 11 L lt \ d , .; r • : ! "y at , ariance with the 

prediction, 1 tted and no fallout pre die-,, 

ti on per s e a: t .. , •·case where the fallout 

predic twn . .t ·' -iich actually 

occurred. ( h d' . ll ,1; in ,r •!1'1 t e pre iction. 

rt s~o; , .. ,,, tn·q.r:.:1.;:zed ~' ,Ja:a ar·: for 3,amma radia-

,,1. t 1 ia teria, fallen from the 

cloud. r~1ey· r1c .Jr ·t ",'!;: e \f) :: .•. ' J e9, "ii:h as iodine, that 

may be :n a. las::>' •~·' rrr and :r·:,., : i N the fallout pattern. 

r , , • . , , bl ems :·elated t:.> fallout 

exposure dur ng, he 1 :• lo 1,,, in g pe 1: 1 r 1~; unot>ob as a part :Jf our: ' ' 

off-site operat10n .:;;rr ed )Ut ,,;:1di:· ,, , ,.,~rnent with Albuquer,:iue 

OperationsC!fice f ''i 'ias t: e concurrence of 

the Divis rnn fl.:, l ~11 ar, tl1ed ( 

l 
Op. Cit 



.'.)ata 'r 1 c t'1· r·~r·o.:t i, 1 i ·~ i ~ 1.~t :::loud tracking with 

planes will gen ... ~·211 1 , gi·~e ;,·',i 1 d ~.on '.J f he direction of fall-

out and can:·•c,,1 ,. ····, 'ed ·1p,)c r 11 • , • ~· '.n) wl edge concerning 

deposition·"' '"1· p i.nd f(, · ~-.. me it .v11l give an idea of 

the di r e c t i o 1 f - r 'Tl 'J ~ p , : r, l J. ri .vhich the fallout will 

occur, but t 1 ·- ,r pubic health emergency 

action 1t is rot, . .,.,,ble c/) ,::lere• .; 

will not alw<- ye 1 , , fl ' j,, 

2. Obser ed;i:itte·r~,, 

A gJ:Jd .J ""a f r: a ta ··1c:~ .3 t~ p 

surrouniing '•·· I' e \('cl e:· 1 t ,.. 

be devel )ped 

dividual shot i 

tabulation of , i ', € • :d .. : uL1 tE·d • 

1 
the area 

- ,.. ... .. .. .. 
I 

Op. CH. 

US 0 1) :: .:\ .-{ v ri I '1 :. ::1 

,, .in c I Ltd tracking as this 

'f.<.•SUrf·, 

.t·t .n U ·~ off-::;ite area 

: ·· h '.all out patterns can 

•l n µaltern3 for in-

1 •• 1 1 a ,, i ,-1ilar map which 

1 f.: r poi1ulatedl places in· 

I .( ') 
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T) S tq: pl,,. .. 1 
,.. (' '· l 

use was rnad ·~ 

the following 

106 posted 1r- ' .. 

l 2.6 at Of n .. p 

film bad.c.:e s 

favorabh .vit , .. 

a µerrnar en.t , . '' 1· 

A. ( )!T\ 

the dose n·h. d I. r 

.. '\pproxim Hel '\ 

the () to l '"') n. r 
:1 i,JI 

in the pop ila t» 

The use i~ t •; I ·~ 

expanded r:ur.in~ F···r 1'1 •n .r'L.rn': b 

monitoring inst' 1:n··n 

instruments :h,; '. 

levels in a nun1:. " 

l c Cp. ·.:it. 

tJS .J ) ,:: \ ~ , , -J I ···~ .., 

,j 

,rn r:- eter readings, 

't ,. ·.·, < >~at: ins c ::•ns is ted of 

. :er.ts n ~he off-site area; 

rd ) H :de schc,ols; and 

' e 1. 

i:vin!'.ige ·>I comprising 

.. ,id..; ; rea. 1s less than 

•.: :·v t f " •.; c.. rn·e rncL·1od. 

• ! ·n pe ·ple were within 

f· i ) · J.1 .1 , ·. rn r ~ 

.l.i, 1 . :.(H'· duals,, 1 s being 

· r ·~ al s1 s upplernenting 

1•:ges .v: h recording 

r j :p.1nma radiation 



:::> .. i.ta 1 I . I, 
~ ·,, I. . 

during any F 1 •!' '" 1''. t 1 c 

case in ~evl fa .. , ig ,. .. ,pl"'"•' t ) 

__;n the pupuL ' I' ~· ~ ~ 1' ' ,,, 

Pacific Pr:, 

and init ate 

natives lo r,,,~ ·~ ~ 1" 

s tat ion ; n H r, b' i l' 

L" "', .r ~ ,"' I~.:, 

:::Jr" 

the cas1·~ Jf , : ; .... e ,, 

c.1lt1es w·hic i • r. "'f! , t Pe , r · 

~hese data a :·e 

2 Unpublish1:a J ~· P''i 
.l.s a Result :if 

1 
UnpuDlish :d . 

Operation R e:l""' 

US OOf '\ ? 

'Had.lit. )1; 

·• ···~ .,. t':·i a~'.ja -pnt to th~ 

, g "". ·" r ·" ,r"" .-. m ptit ed 

l" 

1.e h tee hnical diffi.-

,.,. .. •h .. ·"nd .'.)r the operation, 

.. 

II 



and of ages t,; r::~ f · ;H• e 

point 0f ~1.CJtf' , • , {• 

r elativel·i 5 r tc i r '. ~: , 

of AEC,, tn l -.'.) 

and repo :·tin"5 ~. 

been est<.bl. ,· ' . 

rneasure; bet ·1. ,,. 

Data ir:);n cf.:, 

of radioact1v1 1" •··: ·"'. 

indirect .. rte: i.il 

are also take 

r, .. , 

Health Servi( e 

..,. hi ch .as s 'st ·~·· t' 

•. 
4 A Brief R,e 
Network 

5 
fhe 01 stri ~ ut. CJ 1: 

C, P. Straub ··~en 

April 2S ~.11 ·. 

a 31 
f•d 

.. , 
'·'' ... 

~. f.. 

·i.,i_· ... .• 

.lt 

~.' 

t 

.,.., ri '."''"' ·e f!"nrn the stand-

:" .. ',,. " .• t::; c· f q Pal t b has 

i,, ten r·-om air ~<lmples. 

~ ~ '° ._ , , .Cl .,.... ,, ·1 ~ c P n t r .3 t i ') .n. ~ 

•" :·,, 1r!''· '1.S ~o ii ~Pc-t and 

· ! , .rt; ".>r anrl '!1ea s u rem ent 

4, ::, 
µ r· :P. The Public 

'' q .'1ppn 1eveloping methods 

nr:'(~i·,tal rr.td1·~tion levels 

1 n hy K. Setter and 
> rh ·sic 11 '(Tri:rn Meeting, 

I~ 



Re'"e1 t: l ' '· ' ,·· 

demonstrates ''· .. ... J 
·C 

!'· -~ ' ind :'"1 the 

United States 1 
" 
~ ,e 

presents .ci. n. .:;: ,: .. d ~ : 

in the Cincmr at Cl : e 

Rad a: l a. ::.1 a.i l y · '~ r i '! ~l f", 

schedules, .. E .J ~ ·~ .. ,, 1; :'ea.··~ tn he .no 

substitu! e: L 

the grou ld, 

of radio,,c ti.,, '~.ii I ·r1 

local topo5ra) 

more ac:iv~'t· 

rainfall. fh .( ," {' 

give as ii ~'.1 

4 Op. C :t .. 
5 Op. Cit. 

13 



fal lo lt 

in the air el 

an~mals, :1-:d 

necessar ·~·~ 

fact or·e '1 •. .., 

'.nake a p i'b11 

US DO, \ 

'i ,' ': c .... e!·~(;c, .... ,.,,.. 
_; ..... d 



VII. Le cal ~-,} \ ' '~" 1 t"' '. ·~ .. ::1 ct. t ..:;.t.r. aifect rnan 

:::uze "cxpcsure. 

'r \· h ed it '1as t>een 

.. ,, 1:. :n tbe a(.ute, 

external effe1 t 'I Ji::I :·)et""" ;... it mply by ,,laying 

under co ''f' t :.1 ' > 

them .. Vi rtua !h r ... ,, •· "' .~ 

'" 

produce ~>eta 

building v1ll ~· r · ' ~.~ ;;·r.1 ::. , r a.i.d.ti.H• <>.s a 

r e s ult o f t h e ~ "1. • ' i ' 1 f 

tf-ie fallout af'.· r·c~,, ,> 1 1 f':i . .; 

,'h.- ';: 

by this m~an" ' ·< 1 t I rt 

film badges in~ ,4 " " , A. • .. a''-'ulation 

of the results ,,. .,. ·,~··i :.·1 r,;~ 

, '. a ; .: t r. e a p pa r e n t p r o t e c -

1p1>er ex_posure limit is 

reduced bv a 1 : in"li !e 1
• i! le 'L. t ,,,1, •. i:i .nd v.nile about 

95%oftheinsiil" ~·?"' ~e 'ill . " • r .J.nge. vnly 

ab o u t 7 9 % of t f. e ·· 'J ' ~ .·~ e b '' :! s 1 > 

Op. Cit. 

USDOEA,,~H~ 



1e ::i·~rv.ce :s going to 

attempt a n ,~ .( :., :-, .1 1 ... , n,;.l 1 , t' a :ion 1. c the shielding effects 

)f buildings :\ r '' ' ' '· :is.de a~nd outside of several 

, i "'':a: )OS within the 

I '1" ··~· i ~ •. t "'ner:'.t 1 nso:'.ar as poss1ble 

plot of · ime t' ~· ], "' 

us 0,)'-:· i\ '~:: Lj 1 > • -



(. , t' ; .:i .J re -i t hat can. 

T : t- P 1b i H+:alU:: 

criteria in ; 1 e 1 
i ~.r 'r. n r; ._:.g' rates the type of 

emergency a e 1.. e~1t uf li.nexpectedly 

heavy fall:iul !';' '~ I ,,~1·1 v.1th.J: . .F?a.ndU .. e 

Nevada rest r" l d' ~..;I r .. , 
i' ·-, 

3 " l ., . .ui. "'•·'' 

or undeT ( .. .d: : ) l ' ·,, t id :ire ct c.:intact 

with fall· fl'5 ,, 
>' ,··~ <: (~I ·1 i ) J, :; !: xposed to fal10~.1t, 

·ersonal ri f'C c ~, t "' r r 5 ' • :...d r1g dusting a.nd 

tention b··~ng : ,-.. ·· , "' :J.,~ gro:n, !ace and 

' ' : ge" c.on nf tallout 

pa r t i c l e s I s r ,, l c' r1 n ,., 11 t:> rt 

1t''. i l: r..:: tne Paufic is 

'' ;10 ::) ,bl t· l.n the water wnile 

continuing to "'asr: f.' ·<'.;'.);'el This ::·ecommenda-

! Op. Cit. 
"::\adsafe E"Tt<>CU r 

US DOc ARCH I VE S 

17 



ti.on is basei l''!_ ,i·t- ·iii? •t: I , hat , ',f' 

and allows , l.·;.·p '1 ,:_r.~,,,,; ·:,0 

checked in' 1e' ·11 

areas rn,ay h 

evacuat: on ·~ · i I 

staying v1t!n' 

time, bt" rno1 t< 

an area Jf .,, , t· ,. 

D. f)n , ·~· 

ranging from 

been disc •Js s e 

, .~· . ' d 

i ~ , I 

\I~ 

,,·,,. 

case of the lart?,e r ""' c1p )ns r IH• H 

over a period ,,j ~. ,,t 1 d 

2 
Op. Cit. 

ett!es rom. the surface 

I B, 

'" icd:.,)n ,f contaminated 

• i.;ra ·1cal ~;:'.lly if the 

, l , 1,n · 1e least pos.sible 

, l n a l t i 11 t e r " a ls 

,, 1U· a ,,amrna survey 

..ci ·.as 1::>t, :o : 1,.ir knowledge, 

,, ,. tt,e 'let t'1a.t, ln the 

;i .lout ··1ay be extended 

i, J •gn tr ·e iissior. products 

1<K 



a re decayin ~ 

of new fallo· tt. ··· :• c '.a lh. 

rapidly to a ma)( rr •· 

of several '1.•·'···· 9 , 1:C t:~ .,1·~··, "rd : 

significa.nt d nc• ; t 

decay start' 

, ., ) c :. h " c c: n t i.n u e d a. r r i v al 

r : cn::,1 r / will build -1p quite 

"·· h:s maximum for a period 

. ved :Jefore apparent 

19 



VIII. Delayed_!_ ~::~.L 

fa llo• ut s itua ti on. 

E's e -"' e ·,. n ' .. a f'-· ·'.!;,, 11~ j •!I .:r ention ha.i been made 

" .r r; : ,. S c. r 11 • .) :· u grams for· air, water 

.e· •. ids . ollec ted, and 

from other p :blu•:f' .. ~ ·1f):nat...,1 •.. ,,, ,, 1· 1 >ii.owing the obvious 

conclusirln th it, : .1, l.o•n, Ne ~n'J.st develop 

the trends )f .c'- ·~ ·r 1 e ·s u1 ·nan's environment 

and in his foo i c'h·u. ·~\,~. :1:,st- "t '"" ng e1 ect of natural 

background, • xt~1 •i.al . ..;pr rnre .~~f .~ 1bl.e .. ' fall.Jut appear 

to be small in lon)::. · le.r1n put1'~ncat l t" riparec to the prJbabilities 

·~ai··: p·1:' , e 9tudies are directly· 

associated with the problem of mig r atw l and ~t.r.a:is~rt. 

reference is made 10 thf c<,ope:ro.tJ v" d ... ei1 ...>n h.1Jh level rad.io-

active waste pe rfoi n,.d 'ly ur s1a:1 t · · ·~ ~obe ~t A. Taft 

l « Jett 1onal Laboratory. 7 

7 CRNL 1684, 1 Rad10.:1ct1ve Yaste '.)·, si:;.(. ,d tesearch" by R. J. Morton 
et al, Section l . 60 'Je.::;!th P'lys~,c 8 .J ·· )/l :ierni Annual Program 
Report, for per1:0d ,.ndin~ J,,1n. ~·. i.;.~ 



backgr('und .n::' ~ \ '" 1J 

and Savanna 1 !~I e · ;i ,c.:;terr ~1 '·· 1. 

research suJp'r 

,, I~~· '· ~ lf '\ l l ,.,,, 
' 

normal '~va.t t· ? n1 "'1.t··::. .J 

from w 1ter ,, ; r I rf ,~ ': ~' :~ :~, ;::~. . 

protective n "'< 

'>j !•'" 
•'Y" 

a dive omp 

a decor ta mi 1" 

8 Columbia -{ ive,. :audies, 

. ' 

'·. -' ·,· '. •. '"' . a . · ippc1e~~._:2.:_·;.im n, 

\. 

I 
·~ 

. , 

9 Interim Rt!pC>rt on .,~~!..;Sav;annah .. {1v~~-- Studi~s, Jul~,..19{5;~; 1;.,.·~ _ ~ .• -
July 19 5Z. U ,5, ')epartment of 'fF W Public Health Servi.ce, 19 54. ·• 

lO "Limitations ,>f Water Treatmt~nt ,fothods for Rem1)ving Radfoactive 
Contaminants" t: / · • P :;trtl b 1_.b; ic ! .. :~alth F~!-port!, No. 70, 897 
11955). 

. ~ ' 

usoc 1: ~\ 

2/ 



in watershed 11 1'°'!1 111'! have observed 

that in r rder ''. ~ .. I '/"",•·"'i,.. l 'I '. 

prove n•'!ces d' 

or nuclt->ar l ! ' 

such as ThP 

require··ner:.t 

prohibihve., '~ > >I ~ I : ~ ,f 

t :- eat rn e 1 ! ~- • i '";,I 

substan•ial i- ,. :·r· t· • . : I •": 

5 Op. CtL 



2. 

4. 

5. 

6. 

7 .. 

8. 

9. 

10 .. 

11.. 

12 .. 

13 .. 

B1BL1( C ~ .f>f-JY 

Report of Off Site {arko1og: n'· 
TeaP?t• Neva«a T'f•8t :;ite, ::pr 

Unpublished r1~pn- '?,1dia~~:>~: .~t 

atoll-:i as , t"' 1.:r f Cfe·a~ 

Unpublisb.e·l t ·~J - · ~· ·p ... ' 
during Gp e ~ d "'c '·•· :. n g:, 

Unpublis!-L?dr·p · =1
.:·: 

Network, M.:·~' ;t:,7 

''The Dist r 
c. P. Str l 

Aprii ?.9 

GRNL 1684 

et al. Se 

'1: u ti· 

.lb' t) 

\~a 

! I :::;~ id i.J.·i 
.. 
" ere'. ,,•d :!'' 

" '· 

(1 •, ~ · .. v •' 

' e dt' 

! 

th' 

Report f ;: ·· nd·· lg .I::~ · .• 1 

1952. ' u i 

·'. 1 1· t~v~t 1 "3, aperJ.tion 
,1 •:.,i;, 

f's ~e·: e!ved on Populated 

, ;~ain' by L. fL Setter 1nd 
a '3e 1 ;:ihysical Union meetin~, 

··' , . l ;• ·~! I 1brF~s' 1 , JTF ., 

~e"':?ar·h' by R. J ... \.forton, 
:. ~ 1 ,~ ·~:er1: \nnual Pr~gress 
:. 4 

"1s'"· ,, July '. 0c;1 .. J·:ly• 

e. q 54. 

"Lirr1itat1. 1n;1 

Contarnin•·L! ~ 
897 ( l95'>' 

\ ater f·ea·r::·., i''. '!.::'")l.s for Removing Radioactive 
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