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2. G-! INz=omm~r: bpemion cm ts pk8d toco= st of a series of seves detomtiom a: the ~ci:ic ~~
GSOUMS, &icb eacoqjasses Eniwa tok and Bikiti AtoUa. Xl&VO
is the c(?de name that was given the tisfig O: the tirst datice,

/“ SHRIEP, at 0645 M oa 1 Each 1954, off WnU Islmd, BikiJLI AtoU.
r

Subsequent to RRAVOdet-tioa radioactive debris fQU
on certalabhabited atolls of the sorthe rn lArahull Islmti ●

Radiatioa intensitiess rose to levels eufl$cieat to w~t a~.
cuatim or tour atolls md all pers ozqe~ were raaovod tm theso
atoIM to Ewa$~eti In aceor~ce with -Me operatimal aaergeau~
plan of J!@ m. Areas evacuated -d gazma dosages reaelr~are Indicated helm:

DOSES FEC~ .

eO a (Ccqpntid)

1OO-1* R (Caaputti)

40-92 ~ (?13s badge?

17 a (-~)

USAF .WeatherDetaeh-
(jf) 2S JUno*em Semlce’’pgr9mel; 25

mat plus 3 USA StgnU Corps persmele

All evacuees are under cmpeteat faedic al care ●
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tiich IHI the residue Of b~ elements ~d ~face ‘ter1818~ .
aofl and water, mde redirectiveby acco=pany@ radiatioa
fields. Debris is sucked hi&h into ths a==as~heseby efter
winds of the explosion. Where this radi=ctlre debris will
tall is a =ejor pm-shot considerationand pr-:ily in:lueaces
the decisionto detomte a nucle~ explosioaat a certain tise.

The area over which radimctive debris is spread and th.
intensityof fall-outon the.wound are determined by the ylold
of the explosionas well as by wind pattern since the lnr~e=
the yield, the more surfacegterlels cre sucked up into the
cloud and the more fission fragneats are available The rela-
tionshipbetweenyield and fall-out is knom o~ly ~~ali”ati~oly..

PI?E-SXYT T?C’O3L%TION:The operatiosal aspects of tho
BFLAV04;xperie~ce were pMxned and conceivedin the li~t of
experiencegained from previas” operations These tacto:s w-
considered: ..

8. The basis to= t~-ecastingwh=e fallout will go
Is e~erieRce geined fro= ovsrseas test operatiom CROSS20&2S,

- EW!?STO:E,GRSENEOUSE and IVY end to a certatiexteat fr= “tests
at the Ne=da Provins G:ound. Rior to the firing of S=70,
only oae aegaton yield device (IVY-X~).had bees detmted-.
Although conscientious effoqts were mde to documnt the faU-
out r~oa mm. OnlY about 5% of the total debris CC@d ever be
accountedfor; “ t

The techniqueused for forecastingfallout pat-
term is to considerthe cloud as a small area so~rce (abaat a
15 mile :EUMUS ); then add vectoriallyfcx-ecas:winds fr= the
surfaceto appro==tely 100,000 :eet. The next step is “W
outlinean a=ea on the groundwhere fallout is expected. ~s
area is computedby taklns Into consideratim particle #lzoo
diftusiontito the at~osphere,wind pa::em, yield arid sow-co
radius. Such patterns have been largely cmfiz=ed by experi-
ence h Nevada as we32 &s by the mea~r data available hs=e.

b. @j’”jl \~-- *
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. . e. The surface r~dex was plotted,with aa QMU-=C8
factor edded, i.e., smallerpsrticles thm p:evioss expe:~e::o
indicated,pecessarywere coasiderod. This daubleddis:aaces
from groundzerp where fallout was predictedto occur.

d. Z’he upwind intensity of radiatioslemls ●t mZ-i-
ous distences ms consideredto be of the mm order of =S@-
tude as for IVY-L=. Ikdiation versus distmce lines mre
transposed to Biktil Atone ‘-.
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e. A etiticalproblemin predictingfall-catla-
●3 forecastia5the stabilityor lack o: s-ability or tho

.s .atternafter shot tlm O Siace radloac:lr8per:iclotm-
..““ , determi.qed primarilyby the winds at each le~.1, it fi
9. Wd that winds mast be from favomble dtsectloas w“ ra.7-
9. . :Mn the outer Mmits oa revorabledi:ectl=sdU-iaStM4 ~:fallout. The criticel talloutperiod was eo3s M&-c$ to

*- -Ae order of twelve to eighteen hours tcx” 81~*ie8at
. .: to occur. The variationin ti=e arises troz considWa-
* sfwind shear,with more diffuseand less si~i:ic=t ti-

:esat a @ven time associatedwith lu-ge aasular- ad
. ~Mar. For this reason, it was required tlmt actuel =@
.tstiohs and forecasts immediately before shot t- -d

‘- .-clout shot day be conttmmasly comidered ia the= re~tle

:s forecast conditions fos the first tmty-to= hours
.ae shot.

.
FRS-SHUT BREFXNGS: The rOux wars presented ●t

.&shot C~ d briefings:
.

. a. Weather .

Weather conditio~ durtng the f~ve days prior *
sdicated a favorabletrend for ERAVO day ulth-t~s~~~
olu# 15,000 feet and winds of a southerlyo~pon-t

... !he si~~ationpresentedat E-6 hours for the subsequent
- period (18 hours after shot time) ws satistac%ory. =

+ -> period to begti 1S hours afWr shot the was pmdlcw~
- an unfavorabletrend as northwest wlads were foxwcut
4 10,OOO to 20,000 foot levels.

.
b. RadSafe

(1) Resdt-t wind diagrams ticlud$ng Iates%
- ~ winds md forecastwinds for E Sour and the 72 hour “

~ajectories,which gave a fallout pattera Ln a nu=oT.
- “~ the east northeastand a wids (140°) sector* *
“h very slow resultantwinds. (Ss.Fl~e 1).

---. *
(~) Surface radex, H to”H plus 6 hours. (SS.

Is -
(S) outlooks f&:

(a) Bikini: Unfavorable;Enlwetak:~avo.=b~e;
~avorable,en~native populated OGOUS h scu%Seas:
~mm wound zero favorable,stice resultutwU@ U
“don ot these areas were considered too slow SO sm.
at fallout to the atolls tivolved.

(b) TE@ ~orce fleet: Favorab18, pror$$~’
“Id =$ at least 50 miles.

A
b*

● .

b
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e. A Cfi.tied problemin we~ct~~ ~a~l-out@-
volYes forecastingthe stability or lack of stabilLtyof tbe

,..?:.., wi~d pattern afzer shot time. Sinue radioao$iveparticle tra-

(- ‘ Tel is determined primarily by the vd.ndsat each level, it is
. required that W-ridsmust be from favorable dixxectionsor Tary-
‘L. ing witti the outer ltits on favorable directions durina the

the of fallo~t. ?he critioel fallout period was considered to
be on the order of twelve to eightaea hours for significant
fEllout to Oeuur. The mriatioa in tiue arises from considera-
tions of wind shear, with more diftuse and Less significant in-
tensities at a given tiae associated with large angulaz-and
speed shear. F’o=this reason, it was required that actual wind
observationsand forecasts haudiately before shot time and
t?moughoutshot day be oo=tinuously considered in their relatio~
with the forecast con$icions for,the first ~wea%y-four hours
after the shot.

5. ~~-s~~ ~--~?~: The following were preseated at
the pre-shozcommand briefings:

a. Weather

“deatherconditions during the tlve days prior to
BIWO tidicated a favorable trend for 3R4V0 day tith easterly
winds below 15,000 feet and wtids of a southenly ocxaponent
above,
24 hour

( 24 hour
(“ to give
. for the

The si~ation presentedat E-6 hours for the subsequent
period (18 hours after shot ttie) ~~ satisfact~y’ The
period to begin 18 hours after shot ttie was predicted
an unfavorable trend as northwesz w’indswere fo.-cast
10,000 to 20,000 fooi h7eU3.

b. RadSafe

(1) Result~t wind diagramS Qclwiiq latest
observedwinds and forecast winds tor H Hour =d tho 72 hDur
C1OLLItrajectories, tiioh gave a fallout ~uttern h a narrow
sector to the east northeastuud a wide (140°) aeotor to the
south wi;h very slow resultant w:~ds. (See Figure 1). ~ .

(2) Surface ratlex,H to E plus 6 ho~ (See
Yigure 2).

(3) outlooksfor:

(
(a)Bikiq$: Unfavorable; Eniwetok: Favorable;

Uje+~:
(

Favorable,and the native populateds“G13LMin SoJtheaSt
quaarant ?rom groundzero farorsble, since resultat winds h
the direction of these areas were considered too SLOW zo cove
sigdticant fallout to the atolls invol~ed.

(b) Task Force fleet: ?avo-rnble, provided
ships moved ut at Mast 50 tiles.
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1 xexch 195b

?LEXO~DUi FCR R3CORD:

-CT: CommandBriefiag, 1100, 2d Febr=T 195A

Mmbers gresent: Gau (2etrkson,Con ~:C~itiOy,
Mm 3ruton, Col CoWart,Lt CO1 Harbom (in lieu 0:
Cazthynard, Lt Col Bonnot,andLt CO1 Eouse.

.

1. In geaerd, the hodo~aph ga~e a forecast
in the low ltivelg(-zero to lj,000 reet) at about 5~ :11.s is 6
hours, gea=rallyorientated to the west southwest in I!;;:cxQa%o-
ly a 30 de~oe sector. In the hi~h leveis,the :adex &are s 6
hour ~ttern centeredon approx~tely 05 degee~ in ● za=rm
C025 approximately20 degrees wide.

2. The 72-hour cloud trajectoriesQdi.catedall 1STC2SU
a narsow band genertiy 65 degreestrue fro= ground zero excc~t
the 10,000 foot levelmoving generally eas% thsa@i north to
west and a 60,000 root level movi~ southwest cd t:ea mast.

3. Rad3%fa outlooksware given &s foLLows:

a. Blkinl ato~: Favorable.

be EniWetok ato~: Favorable.

c. ujelaag etolL: Very favorable.

d. Native &tolls @ s~theast qua~”ant: 70ZY feTs:a~ZC*

e. mtrol DD3: It was rscG&Lnen5edthat the C:ZtrzL X3
be coved f’ra s position90 miles :Testo? G:oc2d ZeEO to ● pcs:-
tiOn 2jo de~~ True, 90 ~les f=o= ~=~~d z~ro”.-

I

I



go No C1OSU= was reconma~ad 0s air and ssf8c9
routes throughTalcsand =ajalein~

ho liotransientship2insnas rep~-tcdmithln 5JG
miles of Ground ZerO. It Was ;ointedout t-t 3 -us 2 UC S
tiaus 1 P2v sweep had been sent out on haad:ngsO: 300 dc>~o$
and 330 degrees respectively. TMs was besed on carii~r SO=.
casts. since the wln<s ahiftadaround to a aarrm band to tha
~~, it xas recoiamendedthat a B day P2V Sweesalong ● bcu:u

line approximately65 de~aes be laid on.

“i. It vas recozasndedthst CIIJC?AC be titi80d o? ●AQ
rOUOwmgs

(1) 72 hours imsjectules.

~2) Very favorableoutlookfor nativopopulations.

(3) No intarterence05 tho air and su-face r~utos.

j. It was recommendedthn= no changeM nadc h tha
positionof the task fuce ships.

i+. IQ s~Y, it vas reoommandedthat RadSL”c condit$oas
be consideredvery favorableon U points, but Odr ~uV05*blc
at Bti ahot ato~.

R. A. HO-
&t Cole,mu
mdsd. orrhar

2
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1 ZSarch1954

li!moIuNDtKFORREC03D:

SUSJZCT: Cuamand Briefing, 1800, 28 ?.bruary 195&.
.

. .
-Dora preseat: Gan. P.?7.Chrkson, Dr. A.C. Crams, ~.

ogle, Dr. D. @well, Gan. E. UcGinley,lir.Jo I?.ows, Cd.
Co~art, Capt ‘Ward, ~ Col 3omot, Lt col EOUM.

1. h general, & JJOO, 28 Febr-y 195& bricflng MS
con fimed except indications were presentsd that mndLtlms mom

getting less favorable.

2. Zt was a>aed to let the executedecision rti f-. . . . . ---
Qght briefing.

n--

Lt CO1., USA?
Rad sate Orrioar
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1Xareh 19X

J!RJOFANDUMFORRECORD:

i- SUBJECT: Co-d 3riering, 0000, 1 mrch 1954
.-

?lmbers present: (MR. P.%. Clarksan, Gem. 3. L!cGLIQw,
Sea. E. Estes, m. A.C. Graves,Dr. W. Ogle, -. J. l?eam88
=. 3. Seweli Capt. W.L. ~ckerbocker, CO1. 17.S.Co~t~
@pt. R. s. &krd, Lt Col C.D. Bomot, IA Col R.A. SOuss.

1. In &nerd, the forecast peseat~d M ths fidrdght
lxiefl.ngwas con~irmedp except that @ the levels between S
aad 15 thous=d feet tne.forecastwas li@t and wmlubla. ~
an attezzptzo deliaeetedirectionto thesewinds, it was
determinedthat the best forecastthat couldbe given was tOr
:28 10 tkus=d foot level. TMs was forec&st to be w?sterl~t
at 10 hots as the ~ost pessifimisticsltuatio~. Coxmequmtlyt LEe ho50&-&phplot MS ~ade usingthe 10 thousmd foot %esterb
wins in crder to present the most psslmlst$c situationwhich
would OCCUO This Ficture gave result-t m~ds b the dlrecti~
of Rmgelap and Ilongerik,bowever$ It viasconsideredthat t=
dist-ce to RoXelap - RGn~erikco=~red to t~ res~t~t
w~ci speedswere such that ao fall-outshouldreach those st0118,. .

‘\. From the torecast hodographthe time of travel to Rongalap wwl$
have Been about 12 to 15 hews- The hodograph P1OS did howeWr
SLOW that certslnlyT= siteWOUU be he~~~ly co~t~nts~~
Eti &ost likelyw-. The ~odo~aph gave tio generalra-eut
are a8. The lower level ruanina fr~ 260 ds=ees ~~6 $~~~

(
.:

I

.

southto 90 degrees with a Sti-hourfall-out Mne h the Uractt=
cf he populated atolls in the southeast quadraat about15 to
20 files out frcuc~ound zero. The M@ Level redex san f~m
ebout45 degreesto 80 degreeswith a six hour fell-out 11.m to
7C Ales. (Since “the 6 hour fti-out lines were cozputedon abc-
iOG ticron perticle size, it vas recomendsd that the distuec
ae doubledfor safetyc This =ounted to considerhg partida ‘
sizesdown to about 70 ~crons) ●

,/
2. :36ch~e h the 72 how cloud tre$ectoriese,.-..

3. ~@@e outlookswere LLOUf led es fo~OWS:

a. 3iklni atoll was changed froa fgvcrabls to uafw=able.

b. ~AiwetO~ eto~ rqi~ed very favcrebla.

c.. Ujclang atoll reaudm c very favo=eble.



d. Natlva atoUs In the scutheastquadraatw.:. dis-
cussedat this pcint and elsew~erein the brie flxig. ~~a ~: rcailt

Or the forecastwas that the Se atolls shod: :eGdn faToreUo dua
to the forecastlong the ot travel for fell-outto thess ;MCQS.

[’ SpecificUy, Wotho end Rongelapwere cozsldered by nams sad
position,these being the closest native pop&ted atoUs in th.
vicitityor ground zero.

4;*
e. Cmtrol DUE: No change reco=umded over the charisS

=50 et the 11OO, 28 Februsy.briefq.

r. ATF: It was re commanded that tns Ams E@ ho-
petitionbe changedfrom 35 miles outh of GZ to at least 50 tics
southof GZ.

8* No closure was recommeadedon eti and surfaco
rout%s throughWake sad Kwajslela.

h. NO fur-thershippingwas re2=ted wit- 500 ~lQs

I of Gz.

i. An advisory to-C~CPACIZT and CmCPAC was rsco=mcdo$
in coafc=ance with tha above#

j. Task Force ShlpS: It was recommendedthat, dus to t~
closeprofimityof Task Force ships to tha outar edgo of the slx
tim ru-Out, these ships be moved furtherout an a radid liss
to at least 50 milesc

uamsry, it was recommended that EadSafo condit10S8
be oo%cm%dsf avorable an all points,sad Wavo=abls f= ~
shot atou.

.

Rad3re “Orricar
.

L-
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1 Uaz%h19%

C* ~DtK ~~~coilD
:-.. SmEcr: Pinal 7eather and RadS”de Check,

K*rs present: Gen P.E. Clerksos,
&aves, Gen. H. Estes, Ilr.t. Ogle, Dr. I).

0L30,1 l!arch1954

&n O. P.Feyland,~. A.C.
Se~eU,M. J.Reeves,Cd

L ?hearigbal forecastmadeatzidaight(bothueatherendradsaf.)
wasconsideredthebest available candition for shottk.

/-

t

2. The gmeral recoamendaticmfor this brief- was one of EhMzi4
the effects of the low level mrtherly and westerly winds. Therecmcoda-
tiw as givesatthefcidnightbrieftig wererestated.

.

L-

L A. Iiotw
Lt Col USAF
RadStieOfficer

-.
.-.. ,/’
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DISCUSSUXOF (XF&ITE FALLOUT

! Falbxt off-sitefollowedthe pattern&etbto& ea”tabl$shedat
# /-, end adjacmt to the pmwing gxwundwherethe cloudb gaae~ md

!“ eastnorth easterlywith prevailingwinds. Task fome aMpS -SWG

(
of UN received the fimt fallout,being m the soutbem dgo of tlw

main etrlpof contadnati=. Fallouton theshipsmagodfrgrnja-
t~sitieuof 1500millimutgems per hour on the BAJMKO whic!aUS
clmest to the cmter of tbe falloutpath b a fm millim~g~ per
hourcxav~sela farther couth.

FalAut be~ at Ronged.k Ato14 at 1.34Shoum, 1 I!amhu s-
by a self-reco~ mdiation detectionstation placedthereby tho
HOO AB2 &d opexatedby penomel of the M.r ~eatherStatio& This
tistrumemtwent oft scaleat lUImr per hourat UJJ3b 1 L!amh.
Basedqxm query fmm air weatherpezaonnel● manitor mm dispatctd
with the supply PSM on the momiag of 2 March. A gmmd readingof
2000mr/hrwas obtained at U15 by the amitor who evacuatd 8 ofthe
personnel on his own initiation and recommded macuationof the m=
natiaeras soon as possiblebasedu~n tbe M@ x%diationlevels. This
was concurredin and the r~ 20 were evacuatedby F= at l&5,
2 L!arclL CaloulzLtiansesttitkg the dose received hdcatad that pex

\ sonnel evacuatad at lL1.5 would have xwceived85s ~d ther-ind.r
95r. Thiswas is fti agreecmtwith readings of fUm badgeson P
sonneL M@JUUM fti badgeread@ was 98r representing~ m, 52r
for 1, u for 1, J@r for 99 Avemge dosefor ●ll personnel, 5& Mt-
gelso

Lmsmuch M the datafmm EongerikIs the mQ datasbowimgeract
tiamthe faUout occurred at my location east of the proving gzmd
and StdjStCmt to po~t d islands affactedby substantial mdUtim,
its imp rhnce is ●xh that calculationof &sages reoeived by mti~e
W*tims are based upcmitfortimeof faLlmxtinthoselocatiais.
A d~tied -M of t~s @u Zs thereforeappmded la the mdical
tab.

Sumey of Rongelapwas madeby PattexnABLE of Smurit~ Patrol
Scyadxon(F%tmn 29) withNTCO Schtametem aboanlcm 2 Xa=h ad foumd
an esttited ~ of 6750mr/hr. (Laterctibxatioa for ●e~ SM-ey
equipientrerisedthisto 2350).%sed on thisandits pmtity to
I?ongezikit ma decidedthat it -d pxababiybe nesesaaxyto evacw”~
the atoLL Consequently, the P~U, DX 498, was dispatchedto maeh
Pagelap on tbe ~xdag of 3 l!arch. In the aeant~e ● ~’ w- s-t to
gmmnd survey the atollariaat lE3G hm.m, 2 Eamh, theirgmuna SLTq
showeda reading of 4CV mildroatgens per haur. Ca14tiationof Ssage
b 3 Uamn incica:edaboutI.LOmmtgms so the order to evacuate was
givm. The destroyerPKiIJPevac~te: the nativasby 093S to Us,
3 -h. Cak&ticm of the totaldosetidicatedthat ~0 mmtgas W-
received.DetaUed calculations are a~enced b the mdical tab. A tot4
of 65 natiweswere rmved, IA natives(theold end sickest)~ X3!!~
49 by IX&



&erialsu.mey of Utirikby MC FatternLc-&cated620~/~ at
M51 n=, 2 Uaxvh (laterr~calibmted to 2+0m/hr). On 3 L&nh 1345 .
gmmd sumq indicatedMO mr/hr. Decisionto evacuatebaseduponfact
thatestizateddoseat time of earMest evacuationwouldbe 13r. ‘vM acu-
ationcomplete U45 h=, 4 Lamb. Estkate of doseto actualevacuation
time W- l’7r.154 nativesu-e= evacuated. Calculationsappended$n the
cdical tab.

. .

The &ly otherpopulatedatollu’hichreceiwd fallout of any can- ,..-‘-. -
sqi~ce at dl was tiluL A3LE Fattexnindicated95 m per hou- at ., -‘
~5 b, 2 Mnh. Easeiuponthe best eutbate of faUo& timeit u= -
calculatedthat a &se to infinitetimewouldreachapp.w~tely 20
==tg=s. -cing the effo-tirequ-d to aovethe l@ inhabitmts
+-ainstthe fact that such a dose wmld not he a zedical preblaoit ~
aecic!edEat to wacuate the atolL

f0.
L Indicationsfxm aex%als--eye indicated substantialfalku%
.. oce*&~d oc the uqmpuiatedisia.nisof E- zmd Taka.

Veg zinor fsUout occurredin 2 soutkwest erlyand westerlydisectian
on &dwetok and UjslangA*SOW but levelsdidnot -eed lQ- per hour
at kiwetok ~or 3z-per bur at Uje&g. ‘Thisnas aF;a~.t17 ve~ fime
paRAccbte rotter c~ea by the low txademri c-es%

A detailed~ was znde to ~Ke grouadsumeye of all iddnis u!dcb
had fallout in excess of l(kr per lmur at est~ted fallouttime* p-
tidefio~~tioa as ti decay xate and vefiication of estimatim of uses.
iTater and soil sa+les f- thesesum= were shippedby air to H&SL, bIZ

1‘efi Eis enbud$for detatiec!-is.Qpentions Office,Att=ti~: Mr. .

Lt Cobnel, USAF
Ch. Tech.3r., J-3

/
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CLOUD TEECEZNGCFE?ATIONSFOR BMVQ

8 xaroh 1954

e 1, smi&.RY:

The BPJVO Air fiadSde operations were conducted
essentially as ylemed. No hm=dous air cwtaminati ons were ●a.
oountered by aircreft other than th6 samplers. several ei:craft
aad crews were exposedbut the levels encountered appear ●c:e;t-
able from both a health and a decoDtam5n6tionaspsct. Co=unl ca-
tion and control difficult ies made it difflcult if aot tipossi bla
to forecast the fallout h the RongeriJs/Ror@elapere~. stops
have beer+takento remedy the defects which became apparent during
ERAVO operatiens.

2* GZNEF??: *

C1OIM trackinghfor=tion tor muvo I$asdor$ved tr=
rive sources. The manaer h which eaeh of thesefunctioneddurhg

‘c
BUVO ~t~ be tiscuS96dindividually in subsequentpara&raphs.
These sources were as fo~ows:

(.

SaqWng aircrtib re~orts.
Sweet-sour reports.
S~ Ci~ Cloud tzacki~ flights.
Weazher reooxmaiss-ce fUght 8.

AFOAT-1f~ghts .

3. tis AIRCRAFTRxRETs:

These reports were monitored and recordad by pad S~S
personnel aboard BOUN’RARYTARE frm PIUS two t~u ~~ aev~
hours. Information derivedtros these reports tidicated t~
SIMMI16 drcraft were wor~g the South and Southeest edga
of the oloud and t brefore stayedU the Lmm6tiate v$cidty of
Ground Zero. Becauseof the altitudeof the sempltngoperation
(30,000 - 45,000 tt ) there la littlerehtion betweea the cpera-
tion ot *SO airoraft end subsequent air os ground oontad.mt%m.
This aat&&”nowaver,does assist the A* pad Safe ~ff~cer ~ o-
tainhg am overaU picture of the dispersalof radloac:ivcater:al.
lfozeporttiaf cloud aovement were received ~rom the control s-36
aircraft. ,/

,/

4. SXET-SOUR REPORTS:

!Yzesereports are sub=ltted by any aL-czaX ezco-&:8:~
radioactivecmtdnation end xz repo.%tig by other =6=s. 50

such re?o=ts were received dur~ 334T04 Ttis is no: s’&-~risLa&
since aircraft other than the sazzlers ud traoEess !rep=~x b~
other mans) seak to avoi~ tees In wtich can=~n~t~a 1s sSS-
petted.

.

-d i.-



5● SPECIALCLOUDTRAcmK (-ON) F=c.ms:
●

, ., a. Thefirst Or these flights, WUsoa 2, V& dir. ctod
I by Rad Safe to pre-pl~ed pOst-sLOt S6=Ch. 9hi8 :equ~”.~ %s0.

aircraft to ramati in a holding petters track a~prcxi~atcly 5G
tiles West of &ound Zero fron plus two to plus five hours.
This portion of the track was designed for the pL-pOSe of de-
tecting radioactive cloud fuove=entstoward Biwetok bto~. On
BRAVO the maximum activity encountered was less than 15 ~/lm.
Througha misunderstanding of control procedures, ‘AIISOB 2 ovc:-
stayed in ‘he holdlng pattern. When Rad Safe realized this fact,

CIC was requested to order W into the peviously desi&natod
search se%tor at once. The delay, howemer,resultedin tkis eL:-

craft betig well behind and to the North Of the clou~ se~zts
that must have caused fallout OR Rongerik end Rongelap. At 155V:
the airc:aft reported its ~u reading during this fl16kt. 24s
was reported as being betvreea500 and 1000 JZX/hr apF:oxba:@lY
150 nautical tiles from Groun3 Zero at a be~iag or 60 de~.es.
This and the subsequent data appe~-edzo %erfly tho forcoast cloud

c
trajectories which indicated the uppax cloud se~nts. wuid lea~c
the PPG o= an ap~oximate bear-x of 70 ds&rees,thus avoid~g
the DoD@&ted &tO~S. ~lson 2 subsequentlyreportedi=-:~ght

b. Oa the
zhe second *racker,
general area but to

r cloud ~ovement . At

instmmsnts used. -
—

bEsis of the results of the Wilson 2 ?li@t
Wilson 39 wzs instructed to searck the su
proceed further East to deftie the raze ct
approxhately 2000K Wor=tioa was rece:~od

L indicatingthe possib~~ty of some oontad4aticW in tha ~Oa-e=W
Rongalaparea. A message was bmsdiatsly dispatchedto Tg ?.4
requesting I?ilsoa3 to alterhis search area h such ● same: as
to cover the populetedarea t~ the Ikst. Comuxiicatios delays
prevented Wilson 3 from cucpl~g with the request ● This plus
tha fact that no exast instrumentreadings (instead a raaga of
read5ngs) ware reported made titerpretationof cloud track=
dm difriwt. -

isted at

6.

c rim= on
TWO ?a$rel Jiidet i;ea%ker reconnaiss~ce f2&@tS W.=
plus one day. These fli@ts mere tl- to *. Sos%h Ma

to the Southeast and indicated essentiallyzero air co=t-=a%:=.

. 2



7. AFCMT-1 FLIGhTS :

AFUT-1 spoasond flights from.Fawallindlaated● sad-
mum air contaminationof less tb= 1 U!/M ti that =est [3 ~-~( ●

A, sldlar rlights rrOm GUSM reportedtenths or em =/hr as ● *-
mm readti~. This v.asencountered k U&-ch$ 10G aautical 41QS
west Or Fonape at 5000 rt.

a. E?FLIGHT=CSURES :

M ex2ected, several aircraft, ticludln& sam21ers,
cloud trackers, evacuation aircraft and ?2V security -882 ●ti-
craft, encountered areas of ati contaminatioa~ 3 all cases it
appears tkt the exposureswere well unSer task fores I=tatlc=a
for a health petit of view. S%=derd decent-tioa proco~urcs
are expectedto be effectiveso th~t all ticrafi stouldb. re-
turned to servicewell prior to the next shot. TM p= geca”lty

sweep sectors will be modifiedon futwe shots to reduce the

possibiUt y of contamhating these aircraft.

c“
9* CONCLUSIONS:

a. The Air Rad Safe operatio- fcr B?4V0 wero s~e=~lr
successfulbut several changes h proceduresare being ~do (se.
below)to ~ovide more t~ely and accuratedata.

b. No hazardousareas or air coataminationwora ●a- ~
countaredalthou&hfaUout in the Rongerik/Ro~elaparea would

c makeitprobablethat such contambation did efist for a s-t
period W those atolls.

**-

e. Imprmed monitorlag,data reportingand co=uatca-
tioasfacilitatesare requlredo

d. Lowe; searoh altitudesmay improve th@ abilityto
corkelatedr contafninathm-tith.subsequent fallout.

00 No hazardous fallout appears Mkely la the Eauall,
ponape or Guam areas.

T&

@
In fli~t ex~osues of ‘2askForce persuel appear

well W$t - ‘=establlshadl~ts~...~.~ .
/,

10 ● KscouzmATxoNs:

( a. A M con%act is regulred between BOCX?? “-~ Ud
~CN aircraft to insure better data report- aa4 CC=::C1.
(Thishas been requested).

b. A TIB radlac iastruaentskould be cu-rted m ●u
U’ZISON aircraftand exact radlatton xeedlngshculd te rc; &-tcC.
(&s bees-arr~ed).

3.

.



~e Lower altitudesshouldbe e@oYOd ia t~~e~c
operations. Wiu DeSpeclrled ill futue ~ectm Sassagaso

c

.

●

.
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10 Muoh1954

Tm2asisnt Shipping DuriJlgOparatAm CA9m

m

(2

(3)

(4)

Tho cod= h ChiefpPat3M’lo neat N rqueltd
to Mko Sdlaaom dtvcmlona of ahip#Bg m’taldo●

sect= aru fhm southwest olsokdso through e
to Ssst to 500 Mntlcsl mllm f%om growl s- frm
Etonplns%hmm.

m dxursft WCC @anneal to ●eep the Sigalfbd
foreoast Ssoti of old -Tel, using ~ d
march radarmethodsof sightingwout to 6UI aau-

tloal ties oa D-2 dqs, oat to W) -id dle
08 D-1 * ad, K Moessg, in @ont of the elmd
on D dq. P2Ya3r~ ~ews ~S dlrootedto~*-
feotdi~erstonona S*S Sightedlatb Scot=
areaonD-1ad D ~.

=-29 airomft on rcutineweather reeonna.ias-e
tiaslonsware dtiectuito report dl ●Sghtbga of
surfaceshippinganoouste=ed.AU sightiagsw-
toberelsyedtotheRdsr centar(CICUSSBAX?Q~)
latheI’G7.3fl*.

~V dr=~ ad destroy=securitysweeps-. dl-
reotedfortk klweto@tWll D- Ar-o hf~
-tIon fro=th-e cwecpssaschansekitotheM
aentar (CIC USS-Ol@).

.

.—



i
(5) bf~ti= frOE ti the SkJVO S=CaS WM ChMSdd

l’” into the task fmee hasdqututersfor tinatlcn ad

L
. consideration●t the Weather/’kadsafeC~ &iaftngc.

2. Theresalt~attheaboveaffor?sforERAVOwere8sfollewg:

,(’”

m

‘t

(“”
(

& ~ hXO~ tr8318~elltShiFJ)~ W diV51+d oatddo tb
hazardonsfau-od aren. TIE)~tSFSCO(~~~) us tied
fmmEniwetokto be out of the hasardoue area ~ shottb.
The TruEtT~it~ shipM/VRoqnema operat

?
outsido

thedesignatedsector(fromKuajal.latoUtirik, amtfing
atUtMk ontheEornlzgof2 L!erch1954andde~bg Ctl-
rlkon 3 Merch1954. The Roquowas subsqu.ntlylocated
end monitoredat kj=O ad fod to bavw iasi@,ificaat
levels of radiation. The Merapiwas anroutofio8Eonolnla
to Mwetok ht. well oateide the designated sector area ●t
slmt tlma. ?he Marapl TM monitored npon mlval ●t M-
setok axmifauxi not contaminated.

b. Based on the forecast significant dond tsaml (fcmcut
made on the night of B-3dsys)the~ sweepforB-2days
was directedalongtxuekeing 300degreesfkoa_
sue. Mo shipswere sightedon this sweep. Basaloa the

B-2 day sbt time f~ecaet,tke PZV Sweq f= B-X * ms
directedalong&ua bming 330 degrees to a dSstsnoeof
375 aantical dies. The reductionin distancewas tased
on forecast rduotlon in reanlt.amt* speds. This srecpe-
tatted tho US8 Genmal Patx4ck ●t 17-~M,162+E on cm-s.
266d~ees, speed16knots,●t J204M,28?e~ 1954.AS
ahe~ cle= thsdesignatedsector~ slmttime,shewas
notdi~ed ~ thepatrolalr~. Basedon ● re-f=ecut

(mule on >1 duy) af the dgnlfieant CM mvmezxt far B
dq, it was decided to search la advance of the clmd alo4
bw~ 65 de~ees trnefmm _ sco out to 600 nau”dd
dies. W ~s were nsed. The flret of thesebea con-
te.dnated ear~ in ite fission sad ma forced to return to
baae. The second me dtiect~ to @ck up the searchin the
•r~~te locationof the~etione ●b8rt axd cq it out
to tb 6a)u!Jas. The O* ccntact repurted by tbs. ti-
crti was tke Fatapeco(KG-Z) sighted●t IZ-?lN,17*US,
●t 1935M,1 Earth1954Scwrse3Cde~ees,speedlCkots.
TheRitqco was turnaito m mtar& heading at 2030&1
&rch 1954.
visedlAt-
Eonoluluin

The-co15snd= in chid, mctiic 12eet =u ad-
to have theF’atapecosxmltored npa mid ●t
tlm event a ckck moutc oonld mt be aee+hd.

.
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~=RECORD (Contld)
SUW’ECT: M3tection of fianuieat SbipplngDaringOperaticnC~U

e. &tnen 26 Fe- and 1 Marah1954,WE-29air- p-
f-d weatherad cloudtrack- XdS8iOM in U four
quadm!mts from gound zero. Eo anrface shipp$ng wu s“-
on these d.sslona, tlree of which were flown to the u8t
nclrtbaa8tofgmnndmro,cneon 27 FetmlU!7e4xltuooal
March 1954.

d. The PZV ad destroyersearch of the lMweto@Hnl Cangm
Area nodem contactu.As ● rnttuofintezeti,● deatrsy-
secnri~s=eepon17Pebur- 19% encounteredone:a~se
fishingvessel,the~glkmajlnoiokonpti~ 26nant%cal
fim on true beming of @ degrees&n EntwetokIslad.
This shipwas eecmted towamitb northern dge of the ha-
gar Area and Id% on conree 3M degr=s, 9 tits tiththo
recomaidatdonthat - patrolobsm its subsqu~ ame=
=*8. Eo fbrthercontatiswiththis 8hip wue rqarted.

. . & ● ●umm7, the CICBAlMX9na con-ted ~odlcally
pre+mt and rap-ad no transientshippingin tb asea.

L A. Hmss
Lt Cal,W
CM&, Tech_ J-3

.
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Pi
1. Gene-. The patternof ultimatofedl+utof radloaotivo FL% ides

has been establishedutfliziagin the casesof the most critical ems (1...
bearing about 05@ Tree, clockwise to 120°True froQGroundZero)the foh
lag% .-.,.... ...

●✎ Aerhl sumey by P2V employtig.NYOO-A3Csu-q equlpmant, ti.th
-dings in mr/hr ertrapoktedto ~und leveL

b. Knom groundreadings taken at so=eatim (early emd later]
used~lththeirtimeand intensity(actualobservations)to get ● gee- fb?
the ovara21sitution.

c. Resultantwindpatternw establishbest dad for period f5am
~ mixnls1 hour [WS CURTISS Observation - B~) to H plus 8 hours (?c~ertk
som&ng) tege+~erwith the H minus~ hours Ulon==rti030@ to piece:age*&er
the wind .pmttezn abcme the tropopause.

d. Stice the tingerik(NX~-A3C)surveymeter tzace establhhd
iaitial tiaeof arrivalof fall-out,til,st~ was used In coo-at im +.’4
resultestwind at the cloudlevelBMch passedover ~ongerik. This level-s
25,0W feet vector. Its avemge speed from Ground Zero cslc*&ted f2um
resultant tid plot aas 20.4 mUes/hr. At first,therenas canstdersDh
difficultyIn q fall-outarrivef!romtbe steaof the ●tomic cioud(9-
55,~ feet-tropopause)at Rongerik In 8 hours. The 10A mQes/br ●bove
wouldmake cloudarriveat Rongerikat aboutE plas 12 hours. 3we7e~, ~ “&e
methodof plottingthe eatirocloudheight\whichM beMeved to X ~.
UM, 000 feet)for uhichtherewereavailablefide to 95,000feet, and r~tb
the assumptionsMated belowin constructingshadows(fell-out)of s-~ ed
male-ma, thereare obtatied2 exwas- el.Mpticelin ehs~t generally●ast of
GroundZero and superimposedon each other (Appendix1). The s*~&ss”4dfti-,
6ut area {blne)for the sternIs orientedaboutO@ Mm fronpolat SB of
Ground Zero, dhtant 35 ties and with a 2CD-ml.le major ads, 100+Ls _
add with a serlm of ert.mme~ hot elJiptlcslenvelopoaemsnet~ A’oaS-
Zem out to about110 miles. Su~rlqosed on thti area (rod)is ‘2hsS<6P=*
mushroomfdl-eut pattorawMch is en elMpse osieated~@ Tr~e,49 Qea
fYCMSGround Zero, -or ti at 2eastMO ailes, tier -s 45-X =eso It
is assumed tba~.-~ cloud dimeter h the SJsk-ooa !& the >rtid h q=es:~=
was at Ieaat 7Q+~ ties~ This showsthe.=efom~ that ;he e~-lyfaz~- ●%
Rmgerlk could~ easily from the mushreoa - kge p~-.icles “oYE :1-4 6
hours, end Sinoo-the superimposed fa12-outs .4CG stem md =JS=W c.~ss ‘~e
northern half of RongelapAtoll, one muld e~ct these isbnds :2 ke e=ee2-
inglyhigh with cheti radtitionlwels. Tk4= tigk:be 1’28s83to s:a7G-+-
of the hot stem~teriel by largep&-ic>es frzs~=a zrop~ps=sect •~~e.
Eouever,the majorhot fall-outeleaestmast coas .Yoafinestead.bris.

.
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F-

{1) If windshearis < 1~ forthe10VS1Slaquestion, siser
axis LS 8 to l/4 of the major axis (which IS theeatin wctor :or Levti

Ylooked at . (Tble is case of 0-5,000 feettis ~d 502%W $OOtw~8*)

(2) If tid she= is >l@ but < 12@, minor * ie $ of aajo?
-. Thla is case for 20,000feetmindsh tropopause,sad soaatit less
for65,000to Y5,~ feet

{3)If Shea?
*W circle with diameter

CCNCLUSIONSS

Aids ●

at levelsmakingup ve~or under stu@ is > ~

B to entirezwsultantvector.

1. Fmm werall fall-out picture,it is concluded that faU-out x
have -ached RongelapIslandendAUinginaelaterthanthopasshnistict‘=
of H plus 5 amd H plus 4 hours, respectively.

2. mom initialland suxxey repofison ?.cngslapAtollwith levelsd
ErippuIsLmd (N3 part of Atoll) still at 2.8 to 3.5 r/hr on B plw 7 d~s,
the picture for heaviestfall-outpatternsnorth of this ama is establ Wed.
The relatively M@ fall-outat Utirik (3S3 of ‘thehot -a), higher levels
of intamsity at Mkar (East and do=wind of the hot area,I.e..6r/hr●t 3
PIUS33 ho~ tiost in d-fid Mne fiththe super~~sed el~lPse~or ~t
mas but deflnltelybeyond the hot shadow),confirmthebe~et in ‘Ae s$s=-
araaof hot fall-outpatternabova. Xotho (SSS of “thema sad frc= Gro4
2-) received practicallynothingbecauseresultantvector w?=d speed h
*tJaestareand,perhapssomeof the mudx-oomfr~e, was so low ‘a veloei~
through the SH to South fkom GroundZer% ZM=etok received at •bo~% E ;l-J
U hours a baildup to about10 mr/hrfor a periodof a- firehours.

3. ThiStm of analysisgives● feeIJxig only for pittern of faU4ut
hcauae it does not tell exactlymhenthe fall-outarrives~ Eommr$ :: b
ap~nt that the 2C0-2W plus roautgens Wet L= dosags lhe ~es sed oa m
close to AiXaghae, Ftongehp Island and Rongerikwhichare at EO-NQ alla.
in casea of QMnginae and Rongelapand lSO ties to 2Wnger2 &o= Lrcnad
Zero. The 1,000plus roentgenslMetlme dosage lties sue exceeded as one PS
north &om Rongebp Island to northern Mends of that atoll. nis &-aQs%s
is based onz (1) logical use of wind patterns existing daring shot tbe to
f~-out, {2) multiplesnot (toweror ground) fall-outFatte.= da’~ _
!hsda ?rovfq Grounds over last3 yaml ad (3) e~ri=ce s~~ ds~~ *-
IK+I.lS3(limitedcross-r- and up-d) m5 c3TL3-33JC itself.

4. Romg&ik radiationinteb.citylevels~-e hoxn a: reset arid •~c:.atka
time; calculated roentgendosageagreeswith actualobse.=atisnsfro= fl=
badgesat thliasite

{
5. The heavies: fall-out Fatten res e~ec%ed to pass aox%h of !-2; &

1*
east ~ortkeastfroaGroundZero.

.
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6. The levelsof redtitiontitensi~ ●t *O d~-s of ?~~ -
Rongerik were muchhigherthanexpec’ted, and samer “Am ●qeo”ted 84-
necessaryidormationin thisrangeof yield for mrfece shOW ~ h “*

c resultof somescdng, up fromanachlesser ylelcs, hterpre”~tim of ‘A=

C?
windfieldpatterns,coupledwithforecastchangesand•~rie=o Q? bd~fi-
dunlswithsuchlimiteddataasIVY-“~, ~KAOXZ -~, ‘ZASX,5X.= d
I’lZM.

7. After seeiag BRAVOcloud projectpictues (tak- - aB •~~k)
withlargequarkities of tisible particulate natter ftibg thSJugS *
cirrus deck abovethe caura plane fmm tmpopaa$e ad ●bwe, fi~ddatato
greatheights(1.e.up to at least100$000feet)is ● mustfor shot t-
sincethe fsdl-outproblemfor surfaceor ne= shotsof ~ ySeld8cu b.
a def=ta fmction of the mushroomas well ●s theven hot stemof the c304

I - PtitofGeneralFa~-out
&ttezmg

~ - ForecastendObsefiedHodo-
grapho,B-2taB+7 daye.

~ - ~abulationofTLm of &rival
kt8

IV -HodographfiendIMm

cm, 3s -

,’
,

/’

.——

4E--’— —

I.nclosure 6 3
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6. Thelevelsof redtitionintensl~at thedistancesofRong@&F~
Rongdk werenuchhigherthanerpec’ted,andsooner‘thane~ecteds-.
necessaryinformationinthisrangeofyieldforsarfeceshotstodayis“h
resultofsomescallng$upfioasuchlesseryielcs,Mmpretatiom C: UF>?
wiredfieldPette-, coupledwith forecastchangesad experionooof kditi-
dtis with suchMmitid data aa IVY-W, ~-~;:cy~ .m, “m* G3C?- d

ITEM.

7. AfterseelagBRAVO cloud project pictures (taken from an ●L~lame)
tith large quantities Or tisible particubte matter f-g tlmxgb M
cti deokabovethe camerap-e fmm tropopause and abom, -d data to
great heights (i.e. up to at least lW, 000 feet) is ● mast for shot the
shoe tie fall-out -problemfor surface or near shots of kge yields - b.
a deflniti function of the mushroom as well as the ve~ hot stemOf the cloud.

I - Pbt of Ganeral FIS1l-out
Pattern.

U o Fomoa6t and Obsenmd Hodo-
gmph, B-2 to B#7 X8.

m - Tabulation of T- of ArrlTal

IV - :tik~ph l!rendWta

.

. ... .

..... .

.

,/’

.
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mlrcul As?zcrsOF FALWX?’XFIUx mvo—— -—— —

1. Medial
* fau+nt k CM*

*ch dosam can

evaluationof personnel espomd t~ the mdiation fU
of ~~ depedu to & great extent upon the ●ceumcy with
be comuhd. Baseduxm extrapolationof fall-out tb

f- Ronge* data tie= the fall-out ~ti was preciae~ dek-ed by
mxtoaatls recading instxwmts, it seams @ausible to caxludo, after
W aUo=ance for factors gi~ ~ mlues of time ad Mensity,
that ~rS~d mm mot eqosd to dosages much higher thaa eaknbt@&
Ibis in ps-ticad.arstznu inasaich a6 Rax3gerU calculationsWW- in good
~ ulth obsexnd film badgedata on personnel the-s

2. Xho &ssociation of ~ uIth ● given dosago w lead to -
reneoua cc&lnsion~ tice such tabular mlationsMps have been devlsal
onlyfor =hole bdy penetrating radiation given over ● ~od of ● f9w
mimtes. It is now generallybelievedthat the w@oms 5a tlwe tah&-

thns uIU appear ulth a ~er dose than indicated.7heseprmnnal w
dmlop ~ m s~ums OUt Of plW~titi to = mmld h- s=QdSUdJ
been upectaci but coaldbe sccmhat tampeti by the Akirely sluwdose

e rata chamctetisticof fall+.
\,
/- 3* =th reupect.to natives, dne to the language ~culty, it 88s

@rexnly doabt~ that iafomation obtainedby questlmhg would be m
us.

& Weuy dmw ccrtdn con&don8, lame-r, dd.ch se98 to be so=ad

CO~ f5ediati ~qd.s baa- qmn the d080S bdieti t@ km h

\

(-.

-nd4

5. CanS$doEblgthe
- * gmlpedaocodhg

.
& Roxlmr$k“

.



b. Ronml’aE -

Sktpfivw natims were e~acuated* Kwajalcln and mhy haT9
recei- dosos as M@ as NO mentgcme is ● potiod of 51hours.e L1this
ease,thalevd of radlatlonisaboatthelord whichmightcausosone
sympt~ suchM naus-,vmaiting,fatl,guablMtyand lossof hair for sate
doses. AUo81ng for the mdnced effect~ la dose rate it zay hap-
that symptwu ●s ●bovu wlJl occur in iditidualswhow- alrudy ill or i8

~ per *1* Cowtion. Readingsof eul aml u eontamlastloa
nm euch that for this axpsure S spottydlstz5butlonof beta bume
eU occmrwith5aseveral@a. If this occurs,ulcerations ml,@t de-
which x mqul.m se~eml monthsto heal.

e.

Sewnteen nati~esm tti island -re ~sed to appmximatal$
SO ~gens in 58 houm. They were emcuated to KwaJalein. It was not
~ that Q suh@tl- systemic sppto= -uld detiop. Bcmemr,
~ emtamlmetlon of this duratlan could concei~ cause beti hme
5n a sp4ty distributionwith ulce~tti as deaxlbed aboYQ.

f-

L“\
1% natlma mm wacuated to Ih@leixi after receidng ~

deee of 17 m8atgene h 78 bars. S0 sub~ective e@efnic ems or
Chagee S8 Mad count -ore Q*O Beta bmsareunLlhlybu tare

pxdble 8tatMcdly.

. . A$luk with ~ aatlvu ma not -mated and the tatal dose:.
f fw ● IX. tk—ti be less t- 20 roexxtgens.Mo ad problelaf-
‘k- ?un8tlm S&uld Ocar h the ppulatim.

f. am other islandsZwceimd fau--t Upwing
~ ~titimm of **n.

go Task ?0s0 pe.— rmnnel at or in the ticinitx ~—.. —

inhablklt8te

EtlkhlAtol~ -—.

h-samel h the concrete burker on EM island wezw ●mcuated
to sMps ~oat .-oi~ in general c-able dosage to thxe abaA aMPD
eU thethe. Basedon madinga taken abti the ships it m ●stisated
‘that~ of the ship~spermnnel wouldxwceivemm thaz)10 roentgeM
~ ~ ~ation. Ms dosewould not came sw gcnersl syzptome of
_tSon si~ss, however, decontadnation personnel alght hma elda CO*
tact with coac~%rated tioacti- deposits and Fa@+blY sustdn * M*
bw~s.

6. All natim emcuees were held at K~ale5n for obse~-tim a&
treati shouldthe need arise. ?he stationnmdicalco+aaent took c-

plete blood _-e, tie physical ~tions and took hlstox$as.Ca~_
E. H. Hal@t, (X), USN,● radlo2c@calmedicalofficer was uemt to Exa-
-.ein M cand:ark on mdiatioa effects to the staticnsurgeon. IkQy Ob=

:emtion w kstituted in ast94pLtin of the uri~ of a =dAc~ group
~ the U. S. * we- to Investigate the patl~.



.

.
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At abat tha seentim that epllationap-rnaredb the Ron@ap●

=Wb ~ & ~.~OUS boc=o ~tic-blo m the foldsof tie neck,-
fo~head, shoulde~,and -. 7’heyappeti %0 be s+erficid and●t

4 f!kstTcm ~qigmentod..- As W went on, the leaior~, which boc~
blister W., began to peel leaving a whitish depigmdod area la tho
-tir. Tho ek5a ~estations contiauedto appu~ throughoutt% ah

“. ~ %, U goX thrwcgh tho samecycleand involtigmost of the na-
Mwo. ?ho ~st 8everecaeoooccurredon the feettithon. ~o@ion -
0- rn dmloped ● chop ulcer behind one ear. ~ thla b all of the
~ looiorM except tho ear ham ~ healedanditappearsthstre-
P~tiW b ~ place.

Uar findinge Ixt in ● linerpercentageand at● later date

~~-~muP. One Ammlcaa developedwhat appe~
b be en~rflcSalradlstionlealonaon the back. Theywem hype~
tod aM bohawd ●s the othe-.

Zlumghout,tb~ ha- been m damnstmtive systdc symptcms
o-r than aa epldaic of c.dda in the %ongdap ~p. A fewcaseaof
oe-m infectioafMm skinlesionsaad SOIUOun~ld.ned high fe-

C $n cMlti responded -11 to ponicilMn ulth no 8ensitizatlonreaction.

( lb whit. blood counts reacheda ndnimumduringthe Uttar ~
of ~ with ● lAtodeprossioaia bloodplateletsbecozdng●ppuwzts
* &vol of tho maaa couatabeing =eU belowno- mom couxxta~@e*
cumsts8wm ●Mxt 30,000compamdto ● M m of o-r 3~8~ for
then8ST8s. 15mroIs ● def’lmito upx in th. dim bloodpictureof

/ boththotiima d Aaartw atthopxuaerltti=e

). & about 20 H, soveml casesof radiat~ bums were reportad
ahoaadboth tho 0SS ~0 and tho = ~. ~tion s-d that
in tist all casestheaw~ diecroteareaaaroundthe beltlimoW
~ wellto ~ leaAoM aoeaon the natims. E&storyIadlcated
that thooe ledone demlo~ wt~ betweea 3 M and 15 M. All
wom in tb pmceea of hoaUng withdesquautionad sdlddepwtti
ad mm quito superftciale TIM wholo &x& dosema lessthan 1~ ad
tham WOm m Oth- SJm#onuo

Xt N decldd at tho outset to mnage ti c-aseuti ● c=se~
tim amaer, treatingsymptomsas they amse~ •~i~ ~entatl~
=ith treat- but boi.ng ready at ~ tlse to perfo~ traasfusiom e.thu
of *M blood or platolet8 U iadi=tdo Sickcall-s ~ed *

.



*- ccmpldats were treated as thoughradiatim had notbees pn8ent.
* lesions- keptdeSn @ =@C& sOa$with=~- -s’ulti=
~ toa mialmmof seco~ hfectionandmuxkablypromptha-. %
Isfeltthatthiswnservativeregimenga- optinmmreSULt8 ad that ti

/--
) patients aro reccmrkg satisfacto~. 9

Detailedreports uIU be r4ndemd by ProjectU on aU CAMS.
Detdld statistical analysesU be nqulmd to proper=emlustothe
dataderived.U- sampleawMch havebeenansl.yzedInthoU. S. *
be ambind withthisst~. A detailed study Of CharacteristicsOf the
faUout sasples,shieldingPrope-es of thornasurtngiast~s, snd
weather~S dJl be necess~ beforea =me exactdoaoof **
*la bodyradiationcan be estabkldmd. The study of SU ●specta SbQld
bad to ● smchdearer concept of d060 ?O?SUS effect. ~o picture of O&
temal gacsnamdiation with ● bread spectral band,combined tith &annl
beta radiation, MM IX&emit hazti makes a TOW complicatedprobla ia
the S2nal repoti.

& a corollaryto imudhte treatmxt of * persanal ~sd to
th radiaUon, ●mlnatlon of the hazti remMn@ upon rehabilStatim rmst

[

. be imestl,gated. Tb that end soil snd water sam@es, anhah, plant. and
other c~stibles are being instigated with a tiew of detamkdag If ad
whm the nati~es g be mtumed to thefiha atoUs.

AU pemcmnel who ham been tivdmd in largedoso~s-s and
tbseukmdo se-s =Ubut* w~-*o~*~=~$- -
shouldbe obse-d o- s longperiodof -. The firstyaar fdlx
tb tests,~stion shouldbe at quartoru int~. - has ~

(
U-ad tith the D5xector,Di*ion of Bldogy and Medic-, MC, who
tises that It La ‘he Intention of ~ organizationtoaalntdn-a prlOd-

(-, Lc Obsermtlon a@AaO

b sumIu7, n8tiTws fraa ●djacerxt atolls and Americaas fm the
Yhek?UrceUam exposedto rdmthn ila doses fx’um ● few r9a2t8ens to

~- m mentgals. Some of the mre haa~ $rradistedmayb
constdardto hatsbeenbo~er~ frm a standpOhtOf 00d=_S8 ●

A31 should recovar fm the effecte of the axpcmo.

Color2el,MedicalCon=
Stdf Sirgeon

!,

5
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1. G2=’L ’22s S:zk ~

yrior to, at, and just

of the I.!arshell Islands, with specificreference to *~ ad “S

SHFZL!Pshot site.

● 2. P?Z+K)T:4-A!!.

a. General S.mo2tic Situation

(1) S’mxs - Thesurface chart was aozimted by a

s=- cell locatedat a;pro-tely 3L degrees riorth

(2) w’.=?L- CS6XS. FYOUIa?.xwximatelY 25,002 to 55,=7 feet
—— —

the flow ~ttern =s do-ted bY ~ Clot’~se ‘tati- ‘ti-e-=d,



/-

ve:y light (Chart EC. 2).

3. ~o-eca~. for Sh3t-Ti.5e-. —

(1) The follm-i foreca~ws,

e!!o~the (Chart1:0.5),vww

3F!!V0 sh3t-tiJle:

(a)

(b)

.

—
_— -__. . -.—.



.

c

(c)

.

(d)

(e)

H-u I&l : :.-UT+=.:3/3cumks bases2XQ :s;s 53X,

3/8 ciyxs bases Rear 3S,0LXR=dely szatte=< s=wcn.

--J??S: Surface ’70degxes at 20 hots 10 ths”~d ~e8%

at U ‘b3t6- 20 thousand feet230 degrees ●t 15 kae.s -

30 thousaxl350 degreesat M+ ‘hots- 35 th=sant feat

260 degreesat 22 laots- W thousa.tifeet25: dee~es

60 thousand feet 93

feet102 degreesat

E-13Hrs: :’zL’xzm:

=~S: ~0 chan5-●

~a~.E-8 L-s: ..4-AA..

trozmause &us 78
\ -=*

‘,-c ,-.* .. knot z - 10 :hmsznd
.’-

westerl.ytrend - K

hots - 20 tho=a!!d

.

WMP



(f‘

● (2)The

degrees at LO hots - 4S thousad fee: 25C teb=e%s a: 32

hot s - 50 tnousa.d feetK. de~g=eesat K hots - & “3ca-

san< feet light~ and w.riahle - 73 thoasud $eet K *

greeg at 25 hots - W thoti feet70degrees ~. 2) k-ets.

M+ Hrs: nxri.: No ch=b- ia S+ fore=st. “=ZS: ~0

chaage.

* particletrajestozyC?N& (Cbx% Xo. 6) was used “A

brief cn the nmv~nt of the cloud after detonation for the se=e~

level: .poP.rayede

3* SI~JATICEC H-HOU?——

a.

0.

.

(Ch@ b. 7).

systachadwvetisl~!.Q “d:ke

up-per levels teadLngtO ‘-:-

20,020feettho ~ Go->:m

e~ed (c!!-. No. 9)* AZX,3X

I

[

I
I



1

f’

(

trsjecto~ was essa~t]~y the s= fo: 30,030feet. Fmc 12,C-X to

18,000feet the trajectorieslie betwee~the 10,CQOati 20,0X foot

levelpatterns withthe 18,921footLSQStW= the 20,000focttra-

jectoryand the 12,000foot nest like the 10,OCN foot traje~.o.y. k

other words, betwesn 10,030 and 2C,CXMfee:thaw -t havebex c::,-

siderable dispersion,withthe2C~OX fostleml havingthe == sc-

the=~ coqpa~m~tL- =tioa. FYm 6,000to S,OX. feet,the t=ase::cr~es

2@.n startshotig norther~vcoqmnents,m~ththe 6,000foot~ *

Lo= trajectoriesbeinggenerallyfrozthe eastnortheast.

5* I&cussm’ :

a. Briefings:

.

I

I

I

I

[

I



(

L

WeS~eY~ tdOft (23~0tO 250°& 16 tO 25 hOtS) Up ~ the trO>

pause (55,0W feet) (hel Iio. 4).
..

(3) Thebrief~ at IMOM, 28 February, fificated a fo=cast for

shot site at shot the as 3/6cumulus,bases2,000s tops 58030;

3/8 cirr= at 39,000 feet and finds tO ~ W@ at 20 ~OtS at

the smrface(Incl5).

(L) Qkertbat afternoon,the treni at 10,000 feet beta= ==

southerly due to the shfi. of the high -=essu=e cell at lCD~
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b

. flow on 2 and 3 M.

(4) At 50,000feet,the

culation from a position

xweaent to the sautheast and meakened,

ayea becozing vest northwesterly.

(5) fi @,O@ feet, no cle=ly deftie~

Fi!iA!lere quite light

flow at higher lew31s.

E??m plus 3 X*

These variable 8ind8 persis%d tbm*

cl. Mfferencesbetweenfo~ca~ and observedwinds: In .ygL+

to the differencesbetween forecast and obsenredninds,ref~e

a!e
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wiads and observed winds dur~ the period o: ~VD wero within

these obaervat ional limits. Ch the lastspactiiewind foreca8t

issuedet E tius 8 hours,therewere ten (10)windsforecastto

be abo~ 10 tits which can be c~ered with the obser~ed =Ms

taken frm the CIEC’ISSat ~VO hour. Of theseten (10)sinds,

SiX (6)diffe~d ~ 10 de~ees, two (2) by 20 degees. OnS (1)

by > degrees aad one (1) by 40 de~ees. 80 per cent of ths

f~ecast =indswhichcan be checkedin the imnadiate locale were

within

e=zs

lerala

obsamationsl Units imposedby the equipnantitself. Z%.

of 30 d~ees end 40 degrees were theforecastsforthe

-diately aboveandbelow10.000feet.

6* CCXCLTSIO?JS:

a. Teath~ conditioas dur~ the five days prior to W. day w=.

indicatiw of a famx”abl e trend for =VO, iwolvix!g on an amre@s

caster- winds below 15,000feat, with w@ of a southerly coqoaest

above. S?AVllninus 2 and =VO II&W 1 days were especially fmora-

f5ac a fallout point of vi-. The weathersituatioapreee=tedatH
.

bus 6 houm for a 24 hour period was satisfactory; howems axJuzi-

favorable tread was FeCict ed to OCC’X r%r~ the foH.ouicg 24 ho=s

sin@R nmthwest windssere fceec~. for the 10,000 to 20,000 fmt

le~. This trend WLS borne out & Lzte= obse.~ations.

b. The f~ecast wti dkect ioxxswere well witti the no.- forscad
.

e=or S wkichut be -t icipeted. Forecasts of the S- precis~ ~

those @e in axxeasof dease observatim netmzks CW$ be ●x?ec:ed

h this area. Ths forecasts of ==Gs eloft for =VO ==e o ~~eoho-

less, a?pvech~ the 1%:s of kum abQity ruichthe c.%et F.=se=t

allows.
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SUBJECT: >l,llcm Comard

e‘4 8-i’
.~’ ‘
-- 10 Persons present

,.
.

.

&iefing

the *1, UJlOMComaaadMefhg umg

EajorGeneml Chrkson
Dr. Graves
Rrigadi= Generel UcGinley
Ree kldral 3ruton
Mr.*eves
I&.Gibbans
blond Cmart
Lt. Colonel HarbaW
M. Comsndar MM=

.
●

Lt. 0210rd Bmnot
captain ~+, us
Lt ● Colond blSO

2. me 27000czFe- Tkmther~stribut:on CM%, d* * -
F’ebruezy stresd3ne - Superimposethelwmnwas used for tbe-S- S*
tionbfief$ng. The uuderaipedmnticmd the fmckal s@am ft?nnelx
belowihke,the deep tro@ associatedtitb it ticb m mfle- t-
aU lev816 to 60,0W feet; the ~mnt high aloft * the U8t af 31kM

●

which was u rmahinn ratherstationary. The tierdpd ~ w
tio.titb easterlyflow* thesurfaceto 10,000feet;thesoutheMt=
erl.ybecomingsoutherlyend south westerly bebw aloft aesociatd dth
tti deepU@ east of Mdni. Wxt presented●t “thebriefing88sthe
forecastforshott-: 3/8 cmulus bases 2,000feet,top 5,000feats
3/~~ 39,000feetuithuid~ scat’~zwdubwrs. * -m ~
@-n as per the attachedforecti(Ba 1). Xe@k.d -PO- M.
55,~ feet also attachedis theareafomcaetW 2=X Fe- ~
01C3U Mcb (Incl 2). The umlermed des~ the a5r ~ - -

.* jectoryforeca#W#.atx thatallof lb trajecties wereto theSZ -
cep.the 10,000 feat one ad the 69,000onesuhichu8re mstmw-#-

3. ‘Co20nel
of the Miefm.

House at this point continued *.ththoRadsafo~-k
/

“( 2 Emu
a. “And forecast

-.—. —-

b. - fo.rectst
Lt Colmel, ISA?
S$tif 7eatherOffice?

.

ZEL 5
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SU33SCT: 2JQWZeather Mefing Rior to 2Eu!7CIShot (M)445hairs)

1. The followingpersonnelwere -sent for this briefing Xajw ~
ml Clarkson,Dr. Graves,3rig.Gmeral EcGMey, Rig. General -s, D?*
Ogle, Dr. Duane Sewell, &. Fieeves, Capt.Knickerlmcker,Col.Cowart,Capt.
~ SXldLt. Col.House.

2. Theweath~ briefingwas openedwitha generalsta’tsnmton tb
synopticsituatioaover the Pacificarea. It ms u=ntioned that them =8s m
si@ficant” changefroa the briefingthis rooming,and thxt the mather is
general was hol~ up for shot tbs.

30 me a~tati~forecaa w== presented (UAcl ●) wMch s!!ted that St
shot the them rouldbe 2/8 of cumlus, bases 2,000feet,tops 5$W feet;
2/8 of stratocumulus,bases 6SOO0feet,tops7Sm feet;L/8t~fiC- *
3S,000feet;tidelyscatteredlight showersin the area,butnaneovershot
site ●t shot ti; and contrail.fomat ion levd at 36,000fset● l!hetro~
~use hei@t was 55$000feet;temperature-7SoC. Uention was mde of the
@ tit -5s at &0,000 feet, @ that the cims was cawed by the flow
aroundthe high,locatedat 30 to LO thousandfeet mer this● rea.

4. Thattheredght be S= lo@Uy inducedweathercausedby the -
tonationitselfwas mntioned$ as wall as the light andvariable#.ds ●t
lC,~ feet;thatthesewindsuouldlikelyhve a westerlycc=poaent;and
t&t the level fzwn 7,~ feett~ugh lft~~~feet-s ~o ~ ~ d
mu+ble, theten~encybeingfcma wesierlycmponeti at aU theS 1-80

5. Ibetenzi.mlforecastforKuajeletiandl!akewasgivennext,tiet~
thatZ“ hadbeen quite poor, with low cei33sgs end friequ- shmrs but
would izprcwe for shottti and wuld haYS brokencumhs and c- tith

scatteredshowersin the area. For KmJaleim it was stated that there +U
be contiguous showers actitity,andthattheyhadbeen~~ bmhn to -
casioaalovemastlowercloudswithoccasio- showern.Theseshowers .-
dued tisibi3ityto thrue miles. fie latesttids aloftused h this bzZef-
img wem the 2LOOXwin~s from the USS CLIEHSS(Incl b). these wimds, dq
with ‘Ae &aassion of the air particletrajectoriescm~eted the it w
dkussed ia the ==~er brief-“f /.

60 Lt.Col.HousefoXLo=d’thiswiththe radatiebrief~. It=ssd-
cidedtohaVSanadditio~ look at the lateste=ti @ ~%

@f!&..fl&

2 h-as C. D. xKX?T

a. ha foreczst Lt. Colond, USLSS

b. Ri foreca+ SttiefTeatherCfSice:

.

. .

22:37
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FWXAFE NAWWXTW SEQUENCEOF-$

,- .

. By the mcrnlng of B-1 day, the wind patterns(forec-t and ●ctual)
~ S--O fhvorablebut the trod of the obs=ved resul-t find pattm\. was to=ardan unfavorableor aarginalcondition. ??0transient shipping

was reportedon the B-2 day P2V sweep centered on a s Qdficmt fo?e
castcloudmovementon true bearing of3~” out to 800 ties fF08 G.
The -1 day search~ P2V out to 375 mileu on a forecastslgnifi-%
cloudmcwe!nanton a tme bearingof 33@ disclosd no translti shl~
@g except the Genere2 Patridc, whxe course ad speed would teko h=
outsidet~e hazardousareaby shotttie. At th !sMnlghtbriefl~, the
fore:astoffereda less favorableconiition l-nthe lower 1-* (1*25
thousand feet). Resultant winds at about 20,000feet were foramst la
the ~ection of Rongd.ap and ROW- (fi~-e 1); h~ev~~ it WM cow
stdered that the speeds and altib.ulosdid not warrsinta conclusion tbt
significad quantIttes and levcb of debris would be carriedout so far.
TAW Site was fozzeeastto be well in the fell-outarea and NAN Sit. to
be In ● fairlyMgh intensityarm. Sincethe B-1 day foresastsgaw
wida ten2ingsQnKicantly toward~, a decistonwas mde at the dd-
nlght briefing to searchon B day ahead of the cloud, Le., centerd on
-O b-q of 65°mt to600~ ~ to-n S~PS OUtOf the~50~
nlnimmradins. .

The routlaoE-M hour advisoryto CINCPACPIXindicatedm sign$f3-
caxxtfall-outf~-ecastforpo~t d liarshllIslAndS,andao SSfotyprO-

/ blemson airor surfaceroutesexceptsusfaceroutesbetwe- m5° clo*
\ tise b 600 out to a radius of 450 NNwith possiN.esigniffieaa’tfell-ut

L.
in thLs a“-. Ee knmn shipping was in the foreeastfall-outara8. Th.
szrface *C was forecastfor shot time to @hotplussixhourstobe
orientalin a narrowsectortothenortheastanda tide sector to tho
wmt& withanadditional circul= radex =ea ~ u Of r- ~ *W
(m== 1 d 2). The sector pointing at RongdAp was conaldti -r
ndflcant due to the low altitudes from which fall-outcould 00CU?end due
to the V- lightwinds actingon the levelsixxvolvd.

At the 0430, 1 Msrchbriefing,no slgnfficmt chmge had been O*

served in the ddnight mhds received,howev~, a radstierecoamdatioa
was nadete 8cve the task force ship9radielly.ti-therout from the Idni-
mm~~33RMtoa~ of 50 NU In the S2 quadrant- The low level
cloud ma ~e-~t to+ov~ ~e TA!! camp d move on to the aastwith
a *ring pO&bili~ of ov~ W. Tb redtmt &s polnti.ngSt
?LongerikendRcngelap were light and ware not foret to ‘=~~~ SQ7
L.iamt dekis to these ata~a.

(. At 6L5 the BRAVO detonation WSLBaccompUshd without~zard to
task forcepemomd. Thetinker fl.rbg party reportedl-nstietbut W
U715 the radiationlevels wsrereportd ristig at tbe bunker. Time
levelsconttmd to rise to about25 r/hr. Tb flrx pty ~ cow

.

--. — ----
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c.0

aidered to be in ● reasonably safe posltlon
ablo to get into a well ~otected area deep
ar~oxinateti 35 mr/hr.

sincethopersonnel srn
In the bxkc, read-

The clod traclclng(~ ~-29, Wilson 2) during the mmisg ofB
My indicatalno contaminationof consqwnce movbg towardEniwtd
or Ujelmg ●t tantbmuxi feet. The aft-on upwindmissionf= Til-
soa2 was ● 30 de~ee sectorat to 500 NM centeredon truebeering of
700 fkm =. During the upwid portionof the &md trdmrCo m$ss$m
rdings were from 100 to 5CKlm/hr at ten thmsaxzifee% mring the
morning Ws B ~ EZVsweepIs front of thecloudencounter cont~
●tioneerlyin MD nissi~ This~ wasreplacdby anoth~,which
oo~eted the6--ch outto~ ~

A reportwasreceivedabout1.5WonB DaythattheA@lTm hstru-
mentin the x of the weathm detachzwnton Rongerikhad

T
ne off

scale. Theec instrumentsIxsda full scalereading of 100 nr ~. The
F off-scale r~-t ma not tiewed with conoem since task fore. shipe#

w~o axpexxiencingreadings (while steamingsouth)of -c thn 100=/
~. & (TheMXROKO goingas highas 1.0 r/br on the f13gh’tdeck). b

side- th tistance (233NM)anda cloudtrader at abOUt194X, 1
Marc& reporthg ~- zero cantaainationoverRongarik,It W g8n=u
beMeved that RongaAJc ad the taskforceshipsw=e canghtin a g8ne
ralpattarnC& fiaeQ divided(95S less tba 5 mioron * cuzade *
pactxir) particles over a wido area mod.ng Et?E to K TM Teat- dw-

-.
I tachmelxt m adtisa of this Oonditiona !?aheless, the A@4Xoo

L-

Ihajeleln Flight ABIS was requestedat nidnig?xtto be run tho folloWt8g*
~. xm~ti FMght ~= ~ttePn COVS?S ~ k- I$bd#

northof Km slain,eM up to Taon@ as the *.hern-most turmingputi.
hriel readingstaken on tln fllght a?. ~qmlat~ to the @oUd.

&Wlt 20W tlm taak force coxzeadm =ae &iefd on the oruall s$t-
uation aa was known at tMs time. ?hie inclndd tho remlta of some*
Itial damagead radsafesurv~ l~-ornationtshm aboutnoon W halt-
t~, reportsfrom the wzp13mg ticraft (3-84,B-36?eatharweightc@
B-36Co~ol), the firsttmlw houroloudtrackingdssion (Wilsm 2)
ad tb first few rqmrts on the +12 to E@ hour C1OM tr$d~ (*Q$=
3). Thenpwhd @ssionf= Viilso~3 was● 30~e~ee smtor out to SW
Xl!can’brd on truebm-ing of 65de~ees fromRongarik,follwd ~ _
vectord ~ssion to 1’7N 163E to lmse at E5iwtok- The taskforcee
A= was ●d@sed that fair~v heavy con’~tion had been enca-ti

c
by WLson 2 in the se:torportionof his flAgM and that u= ~ O
crafthad be- contaminatedin about the sanere~on. Thotackfo=eo

L
conaanderwasadviBedthatthere~s taken●t tenthousandfeatW
thecloud&a&ers weretbnght to be O= the o.+= of ~gnltude of tht
encounter by the task fcz-ceships. Sime the ~ si~%ti _



taminatlan was foundin regionswhichconfirmedtheforecastcloudtm-
Jsctories,therequirementforlJ44through E#48 hour tracking cowrafo
Uas Cancelled.

As a result of theruport fromRongerik,the sdvisoryto CIESFKP2T
at 20U)kmrs B Day inclndedmentionof fell-out at Rongdk plus ~
fall-out at Rongelap and othernorthernEsrslmllIslads. Th fall-cut
wasattributedto an E@ Mar changeia the foreeast ah particle tra-
jectory for the twenty thousand foot level. Tkis traj eeta~, form=ly
moving towardthe~, was raforecast to move toaerdSE la ● circular
cloclcdse pathtbro~h smth to west. TheCI!SCPACFISadtioryiaclmdd
no health hzard problem for surface and air routes, ht that fall-out
on Bil&i*Atdl, as well as damageto structures,woulddelmyre~~ sev-
=Sl -s.

●

During the tripback to BMwetok on the n.i@tw“ B ~, the fleet en-
countereda tide area of finedyditided(a~ently 1ss- t- 5 micron)
psrticles which causedto~side titensitiesas high as 350 mr/’&. A=
ro~iate measuresu--e instituted~ the Navy Task Group Co~ander to tb
affect that all parsonnal not essantbl to open deckduties would r-
Moors. SMpCs weather doorsw=e closedend the uasMown systemsop-
ratd lnter~ttentlyto Md down the levels.

Basal on the adviso~ from the weatherdetachn=t that theirinstru-
ment was off-scale, the Mr Task Grmp, on the morningof *1 day, td
a mnitur by a@ibian alrmaft to cbcc tlm ~ongePik sltuatim *
mnitm npon arriving over Ronger5k, report ad the atoll eont~nat ad d
r~uest~ parmisslon to start evacuation of personnel At ehout 1300
the monitor rpted readings on Rongerlkof uO =/b ●t 250 feetad 3.2
r/& one inch off the @and. The Rongerik evacuation was coql~d h
two segmmts, the flsst VOUP (8 people)coadagmt W *3O ~- ~ She
SeCO~ gmqp (20 m@e) by *35 lmm.

The special AE@lUIOKmajaleimFllghtABE, rqmsted the ptime
night, had been instructed to mke an im-fllght reportu~n reachlmg Ta=@.
(A p=ti~ ~ht ABM r- Hated 1350 m/& on the grou.d St
Rongalap, U5 mr/br on the ground at MMx@nae andzerofor Xotho.) AC-
cos~”~, it wan decidedto stsrta destroyeron the my to Rongelaplm-
~ediately and to set up a s+16amphibian withmonitorsb checktbe S-
facecodlthns at RcnGalap before dark. The destroyer - directed to
be off Ro=:elapready to sk”t mmutlon at dam the fo~o~g -~ A
Mist Yarritq s-~esentittve,@th Inteqyetar was requestedto mom w
?SY .*o= Kwaj~ to arrive=t Rongelapat the same ttie. TheSA-14 x
set up, two s~ible mmitors w~-e especially &iefe3 to mske rdimgs
6t waist heigkt, us. s~erel meters of the same type for co~ison ti
to ase diffax-anttypes for cross-check.k average redtig of 1.4 r/*
=de in the li~ing ares of RongelapIsland~ these monltoss was umd in
the decision the s-e night to order the destroy= to com.an:Qcvacuatlm
operationsat dawn. Evacuationop=atlons began about ~30, 3 ** *

.
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axxiWGO cmpleted by 1030 the samedate. Interrogation& Mtirm m-
closd that dl were present =cept 17 whow-e fiikd.ng ●t Mliagiaaoi-.

‘ .. ?oUowlag the Rongdap operetlon, the destroyer proceedd to AXK.ngimo,‘<

C’
rewwl the ramainhg 17 ~ proceededto Kwajelein. A total of 17 Mlu,m

P 20 fendes,15 boysd U @.rls were removed by destrqer and dls-
barkal at Ewajalain. 16old and sick wsme roved at about 0930 by IW
tolhajaleln.Decontaminationof dl natives- accoqlishedd-&lng
thetripto Swajskin.

The fhll report from AE/tY~ Flight ABLKindioat d Utirik~ound
contadnationat 240~~ at16slH,2 lkrchad 76 m/hr at Ebout 1716K,
2 &ch at A31uk,tb nearest popalated islaad te tb south. Bihr, th
n~eet Islandto thenorthns dete-ned to be uqxplatd ad cone
Inatd to about750 =/$r at about M~Sl, 2 &c& Taongl, the n-
n~est islad to northme 1.5m/& and qpulated. Based on these

. facts ● ddsion m made to start anotherdestroyerto Utidk to m
tici#e an orderto startevacaetianat dawnon4 Earth. In tk mw
tine ● IEX was set up to grud survey Utirikon 3 Earth tie the deo-

(-
trq~ m on the way. The infinity dose of the Utiriknati~~ was con-

f’”
puted●t 58r. Thedecidon to emcuate was made and the destroym or-
derd to M evacuation the followhg morning, 4 Mrch. A totelaf\
47 -es, 55 females, 26 bqs ad 26 girls mre remmed, decontadnatd
on tb d~trq~ enrouteto Kwajaldn ad disembarkedon 5 llarch,Qmee-
tionbg of naffvae disclosedtint aU 1A beenremoved. The destrqm
Thichevacuated Rongelapd UtMk w~e dlrectdto obte$ndri&lng
wat~ sa@es .%s theseatolls.A checkoftheinterea@es Indicated
-2 to 2StimesthetaskforceIstandardforfulltimeumge.

Withthedecision to evacuate Utirik made d the 8achlnq set@
motf~ to acooqdhh this oparatlon$ the status of Mluk was put up fm
constd~atlon. Tkia stall has ● popul~t$on of 401. Thelaflnl~dose
u det~ at Zesstlnn20r, I.e.,lessthantheminlmB standard
usedby thetaskforcoforitseampMngdrcraftorewB.Thiswu the
majorfactor - the decisionnot to emcuate ~uk.

.

Duringthe afternoon-of 2 March a directivewas lssud to ~ecute
Kwsjdein ~~ F~@s m ad CEUUZE. TheseflightsCOV~ ~ h

shall Islnn3s south of Kwajaleh. The flightswere set up on the -sum=
ptionthat the tmn~ thousandfoot traj ectmy could have brought con-
tamhation aramd to the smith and wezt ad contaminated some of the
southern &sMlls. The flights wore executed on 3 March. lfosignt”
f’leant ~~ mntanination was faxnd. An additionalXXOO type fl.lght

(
was p~f~med over the Gllbcrt ISMS forthe same reasons. No c@-
flcent Contaaixultlon8as fouxl.

1
L“

On the besie of FlightsABM, U d CH!RIJX,it was detar~ed
that no furth~ atolls would ~eed to be evacuated. The aff=t WM th=e-
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fore concentratedon those po@ated atollo MicStlEg -o - U
mr/lP at H @us 24 hoursand which wire not ewmatA ?= thLe ~

T pose a specialsuney -S set up M= the technical dlmctioa of ~.

>;
Thomas If. White, H Div,IASL,assistedby HajarRob=t Crea,4 JT?

L’ S-, to start from Kwajaleinon 5 ICsrch by 131L

.

Following the ~ tier Dr. White and Ikjor Crea, the n-
effurtwas directedto- acqutiingdata on the -mated atollsia
ordarthat the affectsof the radiation could be bettar eralxmtd.
The investigationincluded ground monitoring and thetskingof soil
andwatersamplesfro=li~ areas.Secon~ prpcsessoreeff+s
to reducethesdverse@act oared ad personal~opert~oftb ~
departure,todetermineradiation data of schntlflc Marest ad to
evaluate the time of reoccupancy m the farm= inhabi-ts. Thls ef-
fort -s assignedto a destroyerin otrderthat working~tiem would
ha= a floating base for operationsashoread decontaminationfkcll-
Ities sfloat. The techrdcaldirectionof the effort ma placd Mm

the sup-ion of Dr. E~bert SxnnU.le,Technical Dlrec*, Arnd
Forces Spscial WeaponsReject, assisted by representat iyes of CASTLE
Roj ect 2.5a. The rehab~tdion partionof the effOrtwas PIACd
under the supexwision of tha commmding officerof thed●s-oyar. TM
~ withqulpmentdeparted7 UsrchforKwajalaln to jo5n withthe
Tin@ Territ~ representativein a ESH rendezmus ulth the d-troy-
●t Rongelap emly morning of 8 Mch.

Arrangements were made to ah sMp soil and uat- saqles to
Kealth ad Wety kborato~, AZ, HewYork Operations OfYlce, Atte
tion M. lkmrll &enhd. M. Bsanhd was rquestd to ptide the
tati force with decq informationand actiri~ per unit uu on the
SOU saqles and actltity pu tit vol.nme on tlm mkter ~. k
was elao requested to make such other analysis as he thought nece
s- considering the unusual circumstances sad intsrest In HRAVO-*.

9 Detdled reports by Dr.Hhite,k. Seo*e d MajorCrea kye”
been titrlbuted s~tdy to Interestedagenctes. CoatlzulngsuYVs
of the evacuated.atollshaYS been made f= plcMmg up of aalti f= A-
ical studies,rehabilitationad far studiesof wine Me. RepORB m
these actitiths will be Included In the sbuve distribution as tkq W
cone avMlahle●

/’/
.QA&Ld@%-’-
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RadSafe facturs
the Wea RadSafe
Ing.

RICH6RDA. _
Consldcredd Lt Ccloml, USAF
Com!zedHrief- CMef, TechOpsRranch,J-3

lko for Record:with 6 Inclcovering
RadSafe Ridng mterial as presented
at Cd Briefingsfor HRNOa
Dlscussion of Off-Site Fall-out.
Cloti ZYackhg Operations.
M: Rotection of fiensientShi@ng
king OpeeetionCMTIL
Analysisof FaU-out Follodng WVO
End with L Incls +

.G.*-----.
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P~ FACTORS CONSIDEREDAT m ‘J7EATiiPm?z co’uAm 3~*s
.,

1. Resultantwind diagram, forecastwIzMs rOr m’? Eoux.

p 2. sutace mmm H to E PIUS 6 hours, basrlngs, radi US,

{ hot areas, cool areas.
\

3* ‘ 72 hour cloud trajectoriesgiven by m Ofticer to ad-
vise British and CDWPACFLT. S=pltig area and Bu sampl~
area; need for penetrationauthority.

J+* Air MDEX: Not Use& at briefingunless requested.
U ?@~ plotted anQ displayedin RadSaXe office. Does aot
basicall~affect declslon. sempltig region given by hodo~aph
or 72 hour trajectorles.

.
5. Outlooks: (Sased on).

a. Biklnl (hodograph)

bo mlwetok (hodograph)

d. N:tlve atolls in SE quad (hodograph)

e. Contxol destroyer ( hodograph )

r. MT for YAGs (MWraph)

(1) Tim Wake (72 hOUX trajectory)

h. Surface routes inside 500 tiles (approx 1 day cloud
travel). Plot of transient ship chart at brief- (hodo~aph)

i. CZXXAC a~visory (72 hour trajectory), native oUt-
kok; Ah * a-=fece route,s” .

i“ 6. SUX=XY: malution as (very favorable) (FavoraUe)

\ (Fayo:=ble except) (Unfevoreble) FadSafe conditionfor shot
time●
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5 kreh 195&

Attached hereto are oopies of material pmsentod to OJT?
_ during the pariod H minus &8 hours thro@ H mhu 2
hours for REUTOErent.
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IcEMoMNDm FOR RECORD:

SUBJECT:H-U HOW m Brieri~ for CJTF mm

CJTF SEvEr!I
262016z m Sk

CJTF Sm7m (-) x

Weather outlook for sLot day follows:Clouds md weather:

Scattered cumulus, scattered cirrus, widely scattered showers.

winds : surface, easterly 15 to 20 hots; 10,000, easterly 10

to 15 hots; 20,000, easterly 15 to 20 knots; 30,000, soutkeaster4

15 to 25 knots; 40,000, southerly 15 to 25 knots; 50,000,

southwesterly io to 20 knots, 60,000, southeasterly5 to 15

hots. ~adSafe outlook very f avarable

* Col 3onaot -q!iP%

ti~: Coi=piledby Bomot, Eouse @ Lk~ard.

1
COD. gomot

1
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4
I’SC SU’BJ13CT: E-36

(-
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Cm!F sEmT

(
L.

OK
EA m

CnT SmEi?ENr?moK ATOIL (Amm?)

cm 7*3

Feather outlook as of 2705002 for mavo day follows: Clotis
and weather: Scattered cumulus, scatteredc-US, WXY ~delY
scsttereidshowers. Rtids: Surface to 15$000 feets easterly
Lj to 2U hots; 158000 to 25,000 feet, easterly10 to 1$
hots; 25,000 to 30,000 teet, southerly5 to 10 ~Ot~; 3os@
to 50,000 feet, southwesterly20 knots; 60,000 feet ncrtaoesterw
10 to 15 knots. Radsafe outlook for Eniwtok and U4S1W rery
favorable; outlook for Btkini favorabb. Request you %ako ●etio8
on eontirmatlonof execute order (Item 38 ChecUist)-

o~o -
Graves and Reeves recommend eotitimation. Brutoa fito~oss m
objectloa~

0ERT17X@i ?RuE con:
,/’

R.As ~US@
Lt COle, UW

WR: kbers present: Gr6vos, Ogle, I@ves, Boanot, E@-, x8m-

Dr. Graves called &dm =Juton.
pa
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