
4“’‘...
. . . ----

-

. -~L* - JOINT T&% FORCE SEVEN
APO 187 (HOW), c/o Postmaster

290”-S42san FranciSOO, Califonla

MIMORMWUM FOR RECORD

12 April 1954

410804

SUBJWT: BRAVO Shot, OperationCASTIX
b

1. PURPOSE: To make a nmtter of record operationalas-
pects that~onsidered prior to BRAVO event of Operation
CASTLEand to analyze the resultant situationin light of
availablepre-shot and post-shot information-

GENERAL INFORMATION: OperationC&TI& is planned to
consistof a series of seven detonationsat the Pacific Proving
Grounds,whioh encompassesEniwatok and Bikin

&.

ode name that was given the firing of
at 0645 M on 1 March 1954, off NaMu I

{’ Subsequentto BRAVO detonationradioactivedebris fell
‘on oertalninhabitedatolls of the northernMarshall Islands~
i .Radiationintensitiesrose to levels sufficientto warrant eva-

*/

cuatl.onof four atollsand all personnelwere removed from these
atollsto Kwajaleti In accordancewith the operationalemergenoy
DhFIU d JTF -o Areas evacuatedand gamma dosages received

8(
.—
are indioatedbelow:,x .

ATOLL PO~TI& DISTANCEFROM DOSES RECE_ -
GROUND ZERO

winginae 17 . 79 IW 80 R (computed)

Rongelap “ , . 82 100NM 100-130 R (computed)
. .

Rongerlk . 28 #“ 133 NM 40-98 R (filmbadge) -

Utirik 154 270 NM . 17 R (computed)

(#) 28 Amerioan Sertice personnel;25 USAF Weather Detach-
ment plus 3 USA Signal Corps personnel.

All evacuees are under competentmedical care.

3. PREVIOUS EIQERIEi$CE AND CHARACTERISTICSOF NUCLEAR
DETONATIONS: Radioactivedebris is an inherent characteristlo
of all nuclear detonations. It originatesfrom fission fragments
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whioh are the residue of bomb elementsand surfacematerials,
soil and water, made radioactiveby accompanyingradiation
fields. Debris is sucked high into the atmosphereby after

8

winds of the explosion. Where this radioactivedebris will
fall IS a major pm-shot considerationand prharily influences
the deoisionto detonatea nuclear explosionat a certain the.

The area over which radioactivedebris is spread and the
intensityof fall-out on the ground are determinedby the yield
of the explosionas well as by wind pattern since the larger
the yield, the more surfacematerialsare sucked up into the
cloud and the more fissionfragmentsare available. The rela-
tionshipbetween yield and fall-out is lmown only qualitatively.

4. PRE-SHOT INFORMATION: The operationalaspects of the
BRAVO experiencewere plannedand conceivedIn the light of
experiencegained fra previous operations. These factors were
considered:

a. The basis for forecastingwhere fallout will go

P

is experiencegained from overseas test operationsCROSSROADS,
: SANDSTONE,GREENHOUSEand IVY and to a certain extent from tests
-.’ at the Nevada fioving Ground. Prior to the firing of BRAVO,

only one megaton yield device (IW-M~)”had been detamted.
Although conscientiouseffortswere made to document the fall-
out from m, only about 5% of the total debris could ever be
accountedfor.

G

The techniqueused for forecastingfallout pat-e
t terns is to aonsider the cloud as a small area source (abouta

15 mile radius);then add vectoriallyforecastwinds from the
surfaoeto approximately100,000 feet. The next step is to
outlinean area on the groundwheretfalloutla expeoted. This
area is oomputedby taking tito considerationpartiole size,
diffusiontito the atmosphere,wind pattern,yield and source
radius. Such patterns have been largely Oonfimed by experi-
ence in Neyada as well as by the meager data availablehere.

o. The surfaceradex was plotted,with an insurance
factor added, i.e~, smallerparticles than previous experience
indicatednecessarywere considered. This doubled distances
from ground zero where falloutwas predictedto occur.

d. The upwind intensityof radiationlevels at vari-
ous distanceswas mnsidered to be of the same order of magni-
tude as for IVY-L=. Radiationversus distance lines were
transposedto Bikini Atoll.
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e. A criticalproblem in predictingfall-out in-
volves forecastingthe stabilityor lack of stabilityof the
wind pattern after shot time. Since radioactiveparticle tra-
vel is determinedprtiarilyby the ~nds at each level, it is
requiredthat winds must be f~ma favorabledirectionsor vary-
ing within the outer l~ts bu favorabledirectionsduring the
the of fallout. The oriticalfallout perio~vas c~sidered to
be on the order of twelve to eighteenhours~forsignificant
fallout to OCCUS. The variationin time arises from considera-
tions of wind shear,with more diffuse and less significantin-
tensitiesat a given time associatedwith large angular and
speed shear. For this reason, it was required that actualwind
observationsand forecastsimmediatelybefore shot time and
throughoutshot day be continuouslyconsideredIn their relation
with the forecastconditionsfor the first twenty-fourhours
after the shot.

5. PRE-SHOTBRIEWINGS: The following were presentedat
the pre-shot commandbriefings:

[

1 a. Weather-;
;)

Weather oonditlonsduring the five days prior to
BRAVO indioateda favorabletrend for BRAVO day with easterly
winds below 15,000feet and winds of a southerlyaomponent
above. The situationpresentedat H-6 hours for the subsequent

“4
Aa 24 hour period (18 hou=s after shot the) was satisfactory:The
‘J : 24 hour period to begin 18 hours after shot the was predicted

JQ
< to give,anunfavorabletrend as northwestwinds were foreoast

for the 10,000 to 20,000 foot levels.

l:~. ‘

b. %dSafe BEST AVAH=ABLE COPY
(1) Resultant“winddiagrams ticludinglatest

obserwd winds and foreoastwinds for H Hour and the 72 hour

t clad trajeotorles,which gave a fallout pattern in a narrow
sector to the east northeastand a wide (140°) sector to the
south with very slow resultantwinds. (See Figure 1)0

●8, -.

(2) Surface radex, H to H plus 6 hours. (See.:
Fig&e .2).“

1 (3) Outlooks for:,. .-

~ g -{-’;: # (a) Bikini:

L

Unfavorable;Eniwetok:Favorable;
‘Uelan : Favorable,an-native populated atolls in southeast
qua rant from ground zero favorable,since resultantwinds in
the directionof these areas were consideredtoo slowto move
si~ificant fallout to the atolls involved*

‘)
, (b) Task Force fleet: Favorable,provided 3

shipsmoved out at least 50 miles.

Q—-——--- ...-.—
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(c) Air routes through

w.

Wake end Kwajalein:
favorable.

. (d) Surface routing inside 500 miles consi-

8

dered in.its relation to all known transientshipping:favor-
able.

o. Scientific

(1) High altitude samplingoperations- favor-
able.

(2) Light transmissionfor scientificexpertients-
favorable.

6.

cd

ONCIDSIONS:

a Mck of fallout informationfrom-previousshots
of compar p yield was a serious handicap.

th the result
Ci
( . area than was thought possible;

—

o. The original source cannot be consideredas a
point or a relativelysmall area but must be consideredto be
an area of about a hundredmiles in diameter. This diameter
also depends on yield.

n

b
-i=.

Radioactivemateriel h the

. ,-,.,
e. An’appreciabletraction ot the observedfallout

oan only be aooountedfor by assuming that It originatedin
the stratosphere. For suoh particles~toreaoh the ground at’
observedtimes, their diametermust have been In excess of 100
microns.

f. Forecast for shot time winds at shot time was
essentiallyoorreot. Variation from forecasttrajectorieswas
approximately10 degrees in significantupper levels; unfor-
tunately,the variationwas ,inthe wrong direction (SeeFigure
3). The small variationsobservedat lower levels were also
in an unfavorabledireotion. Nevertheless,the aocuracy of

[:

the winds aloft foreoastapproached the limits of accuracy of
the wind observationsthemselvesand were well within the nor-
mal foreoast’error. -.

L

T:
g. ~~Thefallout pattern extendedfrom the Bikini

Atoll to e east northeast. Considerablewidening of the
pattern took plaoe due to diffusion. The titensityof the

*
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pattern on the ~ound was due prim=ily to superpositionof
mushrom oloud fallout on the stem cloud pattern;and the
superpositionoan be attributedto the narrow oone within

8

whioh the winds were acting. The theory that a significant
... falloutdoes not come from the stratosphereis not substantia-

ted by the facts of BRAVO.

h. For future high yield shots, the forecastant -’
observedwinds for the first twenty-fourhour post-shotperiod
shouldreceive as much emphasisas analysesmade for shot time.

L1?.EVACUATION: Evacuationtook place in accordance
wit erationalemergencyplan and without incident. Evacua-
tion was not effected prior to detonationbecauseno signifi-
cant falloutwas expected on inhabitedareaso

C/ ‘“ .

.

.6 Inols
1. Figure 1 “M ~
2. Figure 2 ti~
3. Fi~re 3 ~~
4. Tab ~Aa - Weather ~~
5. Tab “B” - RadSafe, NarrativeSequenoe of Events -
6. Tab ~C” - Medioal (plusaddendum)
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TAB B

MDSAFE NARRATIVESEQUENCEOFEVENTS

.

By the rnornlngofB-1day,thewindpatterns(forecastandactual)
werefavorablebutthetretioftheobservedresultintwindpatterns
wastowardanunfavorableor r=rgimlcondition.No transientshipping
wasreporttiontheB-2dayP:”sweepcenteredon a significantfore-
castcloudmovementontruebe=ingof300°outto 8M tilesfrom U,
The B-1 day searchby P2V out to 375mileson a forecastsigrdficsnt
cloudmovementon a truebearingof330°diSCIOSd no trang~ent S~FF
ping exceptthe GeneralPatrick,Whosecourseandspeedwouldtakeher
outsidethe hazardousareaby shottime. At the midnightbriefing,the
forecastoffereda less favorableconditionin the lowerlevels(10-25
thousandfeet). Resultantwinds at a~ut 20,000feet w-e forecastin
the directionof Rongelapand Rongerik(Figure1); howsver,it was con-
sideredthat the speedsandaltitid-did not warranta conclusionthat
significantquantitiesandlevelsofdebriswouldbe c=riedoutso far.
TARESitewasforecastto be well in the fall-outarsa and NAN Site to ,
be in a fairlyhighIntensityarea. SincetheB-1dayforecastsgave
windstendingsignificantlytowardL%, a decisionwas made at the mid-
nightbriefingto searchon B day aheadof the cloud,i.e.,centeredon
trueb~ing of 65°outto600NMd to -n shipsoutofthe450N’M
minimumradius. .

The routineH-18houradvisoryto CINCPACFLTindicatd no siglMi-
cantfall-outforecastfor poplatd hhrshdl Islands,andnosafetypro-
blemson dr or surfaceroutesexceptsurfaceroutesbetween2’75°CIOCk-
tise to 80°outto a radiusof450~ ~th possimesi@ficantf~-out
in this area. I/oknown shippingwas in the forecastfall-outuea. The
surfaceradex was forecastfor shottime to shotplussixhourstobe
orientedin a narrowsedmr to the northeastand a wide sectorto the
south.with an additionalcircularrad= =ea =o~d GZ ofr~ius 15 ~~s “.
(Ng&es 1 ad 2). The sectorpointingat Rongd.apwas consideredinsig-
tilcant due to the low altitudesfrom whichfall-outcouldoccurand due
to the very lightwindIsactingon thelevelsinvdvd~

At the 0430,1 Marchbriefing,no si@.fic=t c-e ~ ~en ‘~
servedin the midnightwindsreceived,howev~, a radsaferecommendation -
was madeto move the task force shipsradially-furtherout from the mini-
mum of 30 NM to a minimumof 50NM in the SE quadrant. The 10W bvd

cloud-wasforecastto ovemun t~e TARE camp and move on to the eastwith
a &rong possibilityof overrunttingNAN. The resultantwindspointingat
Rongerikand Rongelapwkre lightand ware not forecastto transportsig-
nific=tdebristo theseatolls.Et At 0545theBRAVOdetonationwasaccomplishedwithouthazardto
taskforcepersonnel.Theknker firingpartyreportedin sale,but @
0715 the radiationlevelswere reportedrisingat the bunker. These
levelscontinuedto rise to about25 r/hr. The firing~ty was con-

I
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sid=edtobe in a reasonablyde positionsincethepersonnelware
abletQ getintoa wellprotectedareadeepin thebunker,reading
approximately 35 mr/hr.

The cloudtracking(byWB-29,Wilson 2) duringthe morningof B
l)ayIndicatedno contaminationofconsequencernotingtowardEniwetok
orUjclangattenthmwnd feet.Theafternoonupwindmissionfor~il-
son2 wasa 30 degreesectoroutto 500NM centeredon truebemingof
70°from GZ. Duringthe upwindportionof the cloudtrackertsMISsion,
readingswere from100to 500 m/hr at ten thousaxxifeet. Ik.wingthe
morningthe B Day P2V sweepin f’rentof the cloudencounteredcontamin-
ationearlyin his mission. This 12V was replacedby another,which
completedthe searchout to 600 NM.

A reportwas receivedabout1500onB DaythattheAEC~OO instru-
mentin theJmndsof theweatherdetachmentonRongerlkhad

7
ne off

scale.TheseinstrumentsI=d a full scalereadingof 100 m hr. The ‘
off-scalersportw- not viewedwith conc=n sincetask force sh!lpo
wsre aperiencingreadings(whilesteamingsouth)ofmorethan100mr/
hr (TheBAIROKOgoingas highas1.0r/~ on theflightdeck).Con-
sideringthedistance(133NM)md a cIotitradcerat about19451J~1
l!arch,reporting of zero contamination over RongerikJ it was generally

‘ believedthatRongerfkad the task force shipswere caughtin a gene-
ral pattern of finely ditided(95$less than 5 micron ~ cascadeim-
pactor)particlesover a wide area mmbg EM to B. Theweather d-
tadment wae adfi8d of this condition.Nevertheless,theAEC/NYOO
KwajaleinPlightABLSwasrequestedat midnightto be run the following
morning. XwajaloinFlightABIB pattem coversall MarshallIslands
northof Kwajalain,ml up to Taongias the northern-mostturning‘point.
Aerialreading.taken.on the fllghtare extrapolatedto the grouxL

.--
About 20C@ the task fore.commanderwaa brie.fcsion the overallsit-

uationas waa known at this time. TMI includedthe results of somein-
Itlaldamaged radsafesurveyInformationtakenaboutnoon by heMcop-
ter, reportefkom the samplingaircraft(F-84,B-36Featherweightand
B-36 Control),the firsttwelvehour cloudtrackingmission(Wileon2)
and the firstfew reportson the @2 to @24 hour cloudtracker(Wilson.~
3). The upwindmissionfor Wilson3 was a 30 degreesectorout to 500
NM oanterd on trw bearingof 65 degreesfromRongerik,followedby a
vectoredmissionto 17N 163E to base at Uwetok. The task force com-
manderwas addsed that felrlyheavy contaminationhad been encountered
by Wlleon2 in the sectorportionof MS flightand that one RN air-
crdt had been contaminatedtiaboutthes~e re@ono Thetaa forco
commanderwasadtisedthatthereadingstakenattenthousandfeetby
thecloudtrackerswarethoughttobe on theo.+erof magnitudeofthat
encounteredby thetaskforceehlps.Sincetheonlysigrdficsntco-
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laminationwas found in regionswhich confti~edthe forecastcloudtra-
jectorles,therequirementforVU thoughV4.8hourtrackingcoverage
WSacancelled.

As areault of the reportfromRongerik,theadvisorytoCINCPACFLT
at2000hoursB Dayincludedmentionoffell-outatRongerikplusminor
fall-outat Rongelapand othernorthernMarshallIslands. The fall-out
was attributed to an I@ hour chmge in theforecastair puticle tra-
jectoryfor thetwentythousand foot level. ‘fhlstrajectory, form=ly
movingtowardthe ENE, was reforecastto movetowardSE in R circular
clockwisepaththro~ghsouthto uest. The CINCPACFLTadvisoryincluded
no healthhazardproblemfor surfaceand air routes,tit that fall-out o
on BlklniAtoll,as well as damage to structures,woulddelayreentrysev-
eraldays.“

●

During the trip back to Eniwetok on the night ofB Day, the fleeten-
countereda wide area of finelydivided(appesentlyless than 5 micron)
particleswhich causedtop-sideintensitiesas high as 350 nfi. App-
ropriatemeasureswere institutedby the NavyTask Group Commanderto the “
affectthatall personnelnot essentialto opendeck dutieswould re-in
ixsioors.Shlptsweatherdoors were closedand the WSSMOm systemsope-
ratedintermittentlyto kold down the levels.

Bas~ on the advisoryfrom the weatherdetachmentthat theirinstru-
❑ent was off-smle, the Air Task Group, on the morningof @l day, sent
a monitorby amphibianaircraftto checkthe Rongeriksituation. This
monitorupon arrivingoverRongerik,reportedthe atollcontaminatedand
requestedpermissionto startevacuationof p-sonnela At about.1300
the monitorrepor- readingson Rongerikof 240mr/hr at 250feet and 3.2
r/hr one inah off the groumd~ The Rongerikevacuationwas aompletedin
two segments,th,first~oup (8 people)comiagout by@>O h-s andt+he
secondgroup(20 people)by 4435 l==ae. .

...”. -s,.,,,...,.
l%. speoialAE@XOO KwajalelnFlight”ABI& requestedthe prenctous

night,had been inetruatedto make an in-flightreportupon reachingTaongi.
(A preliminaryFlightABLE report ind.imted13S0 ~k OQ the lTo~ at
Rongelap,445mr/hron.the~ound at Alllnginaea& zeroforWotho.) Ac-’
cordi@y, it was.decidedto start a destroyeron the way to Rongekp im-
mediatelyand to set up a SA-16 amphfbianwithmonitorsto checkthe sur-
face coalitionsat Rongelapbefore dark. The destroyerwas direct~to
be off Rongelapready to startevacuationat dawn the followingday. A
TrustTerritory’representativewith interpreterwas requestedto moveby
PBM from Kwajalaimto arriveat Rongelapat the sametime. The u-16 was
setup, two responsiblemonitorswere especiallybriefedto makereadings
at waistheight,use severalmeters of the sametype for comparisonand
to use diffard typesfor cross-check.An averagereadingof 1.4r/hr
madein the livingarea of RongelapIslandby thesemonitorswas usedin
the decisionthe ~ame nightto-orderthe destroy= to co~ence evacuation
operationsat dawn. ~a~uation opuationsbeg~ about0’730,3 ~ch
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andv=. completed by 1030the samedate. Interrogationof nativesdis-

@.

closedthat dl werepresent=cept 17 WhO were fis~ng at Atiginae.
Followlngthe Rongelapoper~tion,the destroyer~oceeded to Ailinginae,

@
removedthe remalning17 and proceededtoKwajalein. A totalof 17 males,.
20 femalee,15 boys ad U girlsmre removedby destroyerand disem-
barkedat lSwaje3eln.16 old and sickwere movedat about0930& FBM
to Kwajalek Decontaminationof all nativeswas accomplishedduring
the trip to Kwaj&lain. .

The M reportfromAEC/NYOOFlight ABM indicat d Utirlkground .
contaminationat 240mr/hrat1651H,2 Marchand76 mr/hratRbout1716M,
2 MarchatAiluk,thenearestpopulatedislandto thesouth.Bikar,the
nearestIslandtothenorthwasdeterminedtobe unpoplatcdd contam-
inantcdtoabout750mrh atabout16~W 2 ~Ch_ Tao@~ thenefi
nearestlslardtonorthwas1.5mr/h and~opulated. Basedonthese

● factsa decisionwasde to stm% anotherdestroyerto Utirikto e
ticipatean oral=to startevacuationatdaunon4 Phrch.Inthemean-,
time a PM was set up to groundsurveyUtMJs on 3 Marchwhilethe des-

r

< troytiwas on the way. The infinitydose of the Utiriknativeswas com--...
“> putedat 58 r. The dec%slonto evacuatems made and the destroy-or-A

c
,.6171 deredto starte=cuation the follow morzdng, 4 MmA. A total e

47 males,55females,26 boysd 26girlsmre removed,decontaminated
onthedestroyerenrouteto Kwajalainanddisembarkedou 5 *ch. Qu--
tionlngof nativesdisclosedthatallhadbeenremoved.Thedestroyers
whichevacuatedRongelapandUtlrikweredirectedto obtaindrinking
watersampIesfromtheseatol@. A checkof theuatar aampleaindicated

o

j.“ from 2 to ~ timesthe taak forcestandardfor @ time usage:
. . .’,>L-

With the decisionto evacuatoUttiikmade and the machh~ set h
motionto acaomflishthis operation,the statusof Ailuk me put Up for
consideration.This atoll has a pO@E~On of 401. The infinitydose
was deterdned titless tlnn 20 r, i.e.,less than the minlmm standard
usedby the task foruofor its samplingaircraftcram. Thiswas tb
major faotorXn the decision”not to evacuateMluk.

..- ,,.● .. ,.
Duringthe‘“afternoonof 2 Maroh a directivewas issuaito -ecute

KwajslainKPOO Fll@ts BAKEtad CUD. ThesefWhts COY= ~ ~-
shall Islandssouth of Xwajeleti. The flights,ware set up on the assure-
ption that the twentythousandfoot trajectorycould havebroughtcon-
taminationaroundto the southand west and contaminatedsone of the
south6rnlkmshalla~ The flightswere acecutedon 3 March. No s@nl-
ficant~oud contaminationwas fsand. An additionalMOO t~e flight

F

. was performedover the GilbertIslandsfor the samereasons. No Sigfi-
‘; fica.ntcontaminationwas fti. ,-
...
\

u
On the b&sie of Fklghts ABLE, BAKER and CHARLZE,it was determined

that no I%rtheratollswouldneed to be evacuated. The effortwas there-

!
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foreconcentratedon those poplatedatollsindicatingmore tk 10
mr/hrat H plus 24 hoursand whichwere not evacuated.For this pur-

posea specialsurveywas set upunderthetechnicaldirectionof Dr..
ThomasN. White,H Dlv, IASL,assistedby MajorRobertCrea, Hq JTF
SKVEN,to startfrom Kwajeleinon 5 Marchby FBM.

Followingthe surveyuxxlerDr. Whiteand lh~orCre+ the n~
effort was directed toward acquiring data on the evacuated atollsin
ordw thatthe affectsof the radiationcouldbe bettaremhated.
The investigationIncludedgroundmonitoringand the takingof soil “
and water samplesfrom livingareas. Secondarypurposeswere efforts
to reducethe adverseimpacton real and prsonal propertyof the hasty
departure,to determineratiationdata of scientificint-est ad to
evaluatethe time of reoccupancyW the formw inhabitants.This.af-
fort was assignedto a destroyerin orderthatworkingpartieswould “
have a floatingbase for op”=atlonsashoreanddecontaminationfacil-
itiesdloat. Thetechnicaldirectionof the effortwas placd und=
the supetisfon of Dr. l?erbertSoorUle, TechnicalDirector,Armed ‘
ForcesSpecialFeaponsReject, assistedby repesentativeaof CASTLE
Project2.5a. The rehabilitationportionof the effortwas placed
underthe euptisfon of the commndhg officarof the destroyer. The
partywith equipmentdeparbd 7 Marchfor Kwajaleinto join with the
TrustTerritoq representativeb a ~M rendemous with the de+royer
at Rongelapearlymorningof 8 March. ...“ ., ..’...f

Axmmgements were madeto air ship soiland water8ampletito ‘‘
Healthad SafetyLaborato~, U, lVewYork OperationsOffice,Atten-
tion Mr. MerrilISisenbud.I&. Eisenkudwas requestedto protidethe
taskforcewith decay informationand activityper unit area on the
soil samplesand actitityp= unit volumeon the watersamples. He
was also requestedto make suchother analysisas he thought,necee-
sexyconsideringthe unusualcircumstancesand,interestin BRAVOKvent.

t Detslled“reportsby Dr.”White,Dr. Scovfllead ~jor Crea hav.~
been distributedseparatelyto interestedagencies. Continuings~eys
of the evacuated.atollshavebeen made for pickingup of animalsfor reed---
ical studlee,rehabilitationand for
theseactivitieswill be includedIn
comeavailablo.

,

,/
6 Incl
1.

2.

,4 3.
● 4.
5.

6.

RadSafefactoraConsideredat
the Wea RadSafeCommandBrief-
im?.
b!e;ofor Record:with 6 Incl covering
Red&&e biefing materielas presented
at Cd BriefingsforBUVO.
Discussionof Off-siteFall-out.

studieiof marinelife. Reportson
the abovedistributionas they be-

.
.QAaMmb”—

RICFW A. HOUSE
Lt Colonel,USAF ~
Chief,Tech Ops Branch,J-3

Cloud‘hackingOperations.
Ml: Rotectionof 7YansientShipping
DuringOperationCASTE.
AnalysisofFall-out Follodng EMVO
Eventwith 4 Inch “+
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mAFE FACTORS CONSIDERED AT THE WEET’HER/PLOS- COLK4ND 13RIZFlllGs
.

1. Resultantwind diagram, forecastwinds for HOW Hour.

2. Surface RADH: H to H plus 6 hours, bearings,radius,
hot areas, cool areas.

3* 72 hour cloud trajectoriesgiven by wx Officer to ad-
vise British and C~CPACFLT. sampMw area and BU sampling
area; need for penetration authority.

40 Air mEX: Not used at briefingunless requested.
Air IbiDIIXplotted and displayedin RadSafe Office. Does not
basicallyaffect decision. S~plin& region given by hodo~raph
or 72 hour trajectories.

.
5. Outlooks: (Based on).

a. Bikini (hodograph) ,

b. Eniwetok (hodograph)

a. Ujelang (hodo~aph)-

d. Native atolls In ~ quad (hodograph)

e. Control destroyer (hodograph)

r. ATF

g. Air

(1)

(2)
. .

for YAGS (hodogreph)

Routes

Thru Wake (72 ho’& trajectory) , ‘

Thru Kwa$alein (Z2 hour tra$eotory) -

h. SuIYaee routes inside 500 tiles (approx1 day cloud
travel). plot of transientship chart at briefing (hodograph)

1. CINCPAC advisory (72 hour trajectory),natf.veoUt-
look; Air and 8~faC6 routes. .

,~
AIL ABOV3 ~CIXDED IN CLOUD ~CKtNG PLAN

6. Summary: Evaluationas (very favorable) (Favorable)
~;~:rable except) (Unfavorable)RadSafe oonditionfor shot

%

~ ) . ●,. .* .. . ..
f’ -
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MIMOMNDUM FOR RECORD:

.

Ilil
SUBJECT: Ra&afe Materi~ I?esented at l’;eather/RadSafeCommand

Briefings for BUVO
.

.

Attached hereto are copies of material presentedto CJTF .
-~ durln$ the periodH ~nus 48 hours throwh H ~nus 2
hours’forBRAVO Event.

.,

6 Incls:
1.

(’
. 2.( ...

● “
, 3.

4.
5*

L.-.,., 6,
. .

.>

, -.
-<1

.- . .
.*

-1

M/R: H-48 bs TWX
Briefing for CJTF SEVEN
@R: H-36 hS TWX
Briefing for CJTF SEVEN
M/R: Co-rid BriefiW, “
11OOM, 28 Feb. 1954.
M,/R:Command Briefing,
1800M, 28 F b. 19540
lJ/R:Comana lWiefiU, “
0000M, 1 Maroh 19540
M/R: Find Weather and
Radsafe Check, 0430MS
1 March 1954,

......... .....“ .-.*.,:-. .. .----.

,..
...-..’,.,$. .;..
.,

. .... . ..,.,. .. . . . . .
...i”. .
,.
.“”-...-

/:..

.

R. A. HOUSE
Lt CO1O, USAF
RadSafe Officer

,

,

.
●

.

. : . ,.
.

;
#
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1 LIaroh1954

hEMORAND~ IUR RECORD:

sUBJECT: H-48 Hour TWX Br~ef~43 for cJ~ ~

2620162m 54 CONFIDENTIAL

CJTFSEVEN
OPERATIONAL PRIORITY

CJTF S-” (-) x
x. x.. .. .-.

Weather outlook for sLot day follows:CIOUds and weath~: ‘

Scatteredoumulus, scatteredcirrus,widely scatteredshowers.

Winds: Surface, easterly15 tO 20 knots; 10,OOO3 ‘asterly10

to 15 knots; 20,000,easterly 15 to 20 knots; 30,000, southeasterl~

15 to 25 knots; 40,000~ southerly15 to 25 knots; 50,000,

southv~esterly10 to 20 knots, 60,000,southeasterly5 to 15
_.-—.— ...------ .

knots.
L

Radsafe outlOok”~k fav=able”~l “..-.....—-..— .,.-.——--—— ----”- ----,.,.,
...-,.“ -/

. .
.. .’..

.-
.*

. . .. ... . . ...

,...-
//

tiR: Compiledby Bonnot, House and Ma~&d.

cERTnmD“TRUE“COPY:
/$3/’R:A*‘“HOUS;&nw-
/T$ R.A* HOUSE

~Lt .Co10USAF
.

. —.. —

I 1,

--
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1 h?arch1954

MElORANDUMFOR RECORD:

SUBJECT: H-36 Hour TWX Briering for CJTF SEVZN
*

CJTF SEVEN
2705@Z FEB 54
OPEIUTIONAL
IMMEDIATE

OM
MA No

wm mm ‘mrvmm mom (ADKIN)

cm 703

Westhex outlook as of 2705002 for Bravo day fO11OWS: Clouds ‘
and weatbsr: Scatteredcumulus, scatteredcirrus,very widely
scattered showers. Wbds: Surface to 15,000 feet$ easterly
15 to 20 knots; 15,000 to 25,000 feet, easterly10 to 15 “
knots; 25,000 to 30,000 feet, southerly5 to 10 lmots; 30,000
to 50,000feet, southwesterly20 ~ots” 60Doo0 feet northeasterly
10 to 15 knots. Radsafe outlook for En!wetok and Ujelang very
favorable;outlookfor Bikini favorable. Request you take action
on confirmationof execute order (Item 38 Checklist). Ogle and

Graves end Reeves reoommend confirmation. Bruton interposesno
objection.

.
4

.’

.

LTCO~ BONNOT
...

CERTIF13DTRti COPY:

/’,
R.A. ~USO
Lt Col., USAF

hi/R: %mbers present: Graves, Ogle,
Dr. Graves called Adm BrutOn.

-
.

LT

. .

COL C D BONNOT

.:
;

.’

. b

—-- *–. —..__ ..:_ L.-. ,– —. — —
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1 March 1954

MEMORANDUMFOR RECORD:

8

. ... . SUBJECT: Command Briefing,1100, 28 February 1954

Members present: Gen Clarkson,Gen McGinley, Dr. Graves,
Adm i3rutOn,Col COWart,Lt CO1 Harbour (in lieu Of CTG 7,4)
Capt Maynard, Lt Col Bonnot,and Lt Col HOUS8.

1. In general, the hodographgave a forecast surfacerad6x
in the low levels ( zero to 15,000 teet) at about 50 miles in 6
hours,generally orientatedto the west south west in approximate-
ly a 30 degree sector. In the high levels,the radex gave a 6

c
(- hour pattern centered on approximately65 de~rees in a narrow-b,:

.? oone approximately20 degreeswide.L

2. The 72-hour cloud trajectoriesindicated all levels in
a narrow band generally65 degrees true from ground zero except
thg 10,000 foot level moving generallyeast through north to.

A west and a 60,000 foot level Moving southwest and then west.

B
...\ 3. RadSaf8 outlookswere given as follows:

a. Bikini atoll: Favorable.

b. “Enlwetok atoll: Favorhbleo

o. Ujela.ngatoll: Very favorable.

d. Native atolls in smtheaat quadrant: Very favorable.

e. control DDE: It was recommendedthat the Controu DDE
be moved from a position 90 miles rest or Ground Zero to a posi-
tion 2’30de~ees True, 90 ~les from Ground Zero.

f. ATF antithe“YAGS: The plot or the YAGS md ATT? ~ ‘
courses fran about H minus 24 hours to H plus 2 hours was indicated.
In general, from about Hminus 5 to about H’minus 3 hours the
ATFs and YAGs courses run approximately15 to 20 miles from the
armed device and the ATF departs from a position on the edge of the
low altitude radex at about H minus 1* hours to a position approx-
imately35 miles south of gro~d zero at ~ Plus 20 The ~ovements
of the YAGS and ATF were presentedfor whatever consideration
was necessary In view of their close proximity to the deviceand
the radex.

— —. -. - - ——. .- -- -. ---—-—— -

h
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L>-i’ -:”-v.?.
>l. .,

g, NO closurewas reco~ended on air and surface
routes through mke and Kwajalein~

-J
‘i- h. NO transient shippingwas reportedwithin 500 \
‘milesof Ground Zero.L It was pointed out that B minus 2 and B
minus 1 I?2Vsweep had been sent out on headings of 300 degrees
and 330 degreesrespectively. This was based on earlier fora-

Since the winds shifted around to a narrow band to the
%~s~t was recommendedthat a B day P2V sweep along a bearing
line approximately65 degrees be laid on.

i. It was recommendedtht CINCPAC be advisedor the
rOllOWing:

(1) 72 hours trajectories.

/2) Very favorableoutlook tor natlve populations.

~3) NO interferenceor the alr and surface routes.

3* It-was recofiendedthat no change be &de in the
position of the task force ships~

l+. In summary, it -as reoou~ded that Radsafe conditions
bs consideredvery favorable on all points, but only favorable
at Bikini shot at611- ‘ ~., . ...,- -. . . .

..:., .. .. .,L,. ., +’:,,. .,
. . . .

,.
-.

..” . .

.-
//,

C.-..’.

‘.

. #
.

2

. .
.

L.

~ Ro As HOUSE ‘“’
Lt (201., u-

RadSafe officer .-~ “:..

. .

—----- --!”’-”
.
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ME.MORANDWFOR RECORD:

SUBJECT: C~d Briefing,

1 lkrch 1954

1954●1800, 28 February
... . .

.

limbers
Ogle, Dr. D.
Cowext,Capt

.

present: Gen. PoW. Clarkson, Dr. AcC. Graves, Dr.

E‘8well, -Gen. E, McGinley,Mr. J. Reeves, CO1.”
aynard,‘t Col Bonnot, Lt Col House.....

1. Ii general.,the 1100, 28 I?eb;uary 1954briefing was
presentedthat conditionswereconfirmedexcept indicationswere

gettingless favorable.___— -._-
execute decisionremain firm2. It was agreed to let the

the midnight briefing.‘j.,
‘j
#,.

until

R. A. HOUSE ‘-..

Lt Col. ,
Ead Safe1--

.:. . ..

r -c~..--.,- ,.
-’?-L .v ““.?

., :. ,.
-., .
t.

!-.
!.

,,.

./”,.
..

.

.:

.

,.
., .-. .

.,.
..
.

.
.“.

,..
.,

,..

I

. .

.’

/’

L
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. .
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1 ?darch1954

MEMORANDUMFOR RECORD:

SUBJECT: COMJUM Briefhg, 0000, 1 kf=ch 1954 “

.
. . :L

. . . . .
~; -“

?Jemberspresent: @n. P.W. Clarkson,Ge~. E. UcGinleY,
v.

Gen. H. ilstes,Dr. A.C. Gzaves$Dr* W* %le$ b. JO ReevesS
Dr. D. Sewal~””;CaP~O ~7.L.-cker~ocker~ COID W~SO co~art~
Capt. R* h~ Maynard,Lt CO1 C.DS Bonnot,Lt Col R.A. House.

●

1. IQ geaekel, -the forecast~esented at “themidnight
briefingwas cmfirmed$ except that in the levels between 5
and 15 thousand feet the forecastwas ll@t and variable~ In
an attemptto delineatedirectionto these winds, It was #
determinedthat the best forecest that could be given was for
the 10 thous8&d toot level. This was forecast to be westerly “.
at 10 knots as the most pessisn?istlosituation~ Consequently. “
the hodographplot was made using the 10 thousand foot westerly
wind in order to presentthe.mostpessimisticsituationwhich
would 00UUXO

Fr
haV~%#~~

*.,
~“- Th6”bodo&aph gave WO geno~~ f~.out - ::-.

areaa● “Tholowe? level running from 26o degrees,around throu@ .”.
south to 90 degreeswith a six hour fall-outline-in the directia ’
of \he populatedatolls ti the southeastqua~~t about 15 to’?.
20 miles out from &round zero.” The high level radex ran from “
about 45 degreesto 80 degreeswith a six hour fall-outline to ‘.
70 miles. (Sincethe 6 hour fall-outlines were computedon about
100 m.icron.partiolesize, it was recommendedthat the distance .-
be doubledfor stiety~ This amountedto.consideringparticle
slzesdown to about 70 microns).

/
,.

2. NO change h the 72 hour cloud trajectories. .

b. Enlwetok atoll remainedvery favoreble.

c. Ujelang atoll remainedvery favoreble.

-i .- —-— . . . . . .-.

.
● ) ..:,.-.*

v ,., ~ .- .:..- -.: .,

*.. # .’ . ~: “u.:::. ‘ ;““’-”y;::,-. . .
1
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d. Native atolls In the scutheastquatiantwere dis-
cussedat this point and elsewherein the briefirig. The net result

of the forecastwas that these atolls shouldrefrainfavorable due
to the forecastlong the of travel for fall-outto these places.
Specificauy, Wotho and Rongelapwere consideredby name and
Dosttion,these being the olosestnative poptited atolls in the
;icinity-of ground zero~.. . .

-+’ii ‘“
e’. Control D~: NO changerecommendedOv?r t_hechenge

made at the 1100, 28 FebruarycpriefiWC.,.:
f. ATF: it W$&irecommendedthat the ATFs 42 hour

positionbe changedfrom %5 ~les outh of GZ to at least 50 miles
southof GZ”C

g. No O1OSU8 was reco~ended on air ad, surface
routes throughWake and Kwajslelno

h. NO further”shippingwas reportedwithin 500 miles..-> .. .
Or GZ● ..-

1. m ~dvisory to-CINCPAC~T and,cINOPACwas reo-nded
in confom=ce with tb above.’-’ ~~. “ .,:..~..-., .,

... .

j. Task Force Shipg: It was recom&ended that, due to the
closepro=fity of Task Force ships to the outer edge of the S+X
hour fall-out,these ships be moved rurther out ona rad~,alline,.
to at least 50mileS0-.J, :--,-.,’ .... “a:;;-:.‘j,;;::-.,.“.,”

.“. . 4.. ,- .. .,,. ..’”
..’: -..

. . . . . . . .

.-. ,, ‘/’”
. ,./

FJkS:rAVAILABLE C?(3PY

.-

2

.

.“
.

.:

.

,.

,. . ..- ...- =-. .
s . - $“ ,. ..- ;’!..,. .“ ,.Q . ,., ..-.

. . . . .
. . .
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* . .
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ME3!ORANDWFORR5CORD

SUBJECT: FinalWeather

o “-

1 March 1954

and RadS~feCheck,0430,1 Much 1954

Memberspresent: &n P. W. Clarkson,Gen O. P. Tkylend,~. A. C. -

&aves, Gen.H. Estes,Dr. W. Ogle,Dr. D. Sewell,M.,J.Reeves,Col

W. S. Cowart,.CaptR. H.Kaynafi,Lt ColCO D. Bmnot,andIA Cd R. A.
House.

1. The original forecastmade at midnight(bothweatherand radstie)
was consideredthe best availablecotiitim for shottire.

2. me generalrecommendationfor this briefingwas one of addmhing
the effectsof the low levelnortherlyand westerlywinds. The reconmenda-
tlonsas givesat the midnightbrieftigwere restated.

.-

R. A. HOUSE
Lt ColUS~
RadSafeOfficer

. .

. .

/’”

—..
. ● ✎☛✎

✎☞
.

.
1 ,, *... .

r-.’
. . J“ . .
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DISCUSSKN OF OFF-SITEFWT
..

Falloutoff-sitefollowedthe patternimediate~ establishedat
and adjacerhto theprovinggroundwherethecloud in geneml moved
eastnorth easterlywith prevailhg winds. Task fome shipssoutheast
of E~””rocoiv@ tho firstfallout,being m the suut!I~~&l@#- tjw .+ +’-
nmti sttip of contaminaticm.Fallouton the shipsxangedfrum in-
tensitiesof 1500 milMroentgensper hour on the BAIROKOwhich was
closestto the cmter of the falloutpath to a few mi~xventgens per
hour on vesselsfarthersouth.

Falloutbeg= at RongerikAtoll at 1348 hou~~ 1 ~~h as shown7’

Y.!.s- .

by a self-reco~ radiationdetectionstationplacedthen by the ‘\
NYOO AEZ and operatedby personnelof the Mr weather %ation. This ~
instrumentwentoftscaleat100mr perhourat U18 hre 1 Uamh.
Basedupn queryfrom air weatherpemonnel a monitorwas dispatched ~ ,
with the supplyPBllon the morningof 2 I!a=h. A gmznd =atig of

I

2000mr/hrwas obtainedat 1115by the au~tor *O evacuat~ 8 of the ;,
.<

personnelon his own initiationand recommendedevacuationof the re=
~inder as soon as possiblebasedupon the high =diation levele. T~s ‘,‘,
was concurredin and the remainiq 20 were evacuatedby PBK at 1.645g ~]
2 Manh. Calculationsesttiting the dose receivd Indicatedthat pe~ ●

sonnelevacuatad at lU5 wouldhave received85 x @d the remainder
95r. This was in f~r agreexmt with readingsof filmbadgeson pe~ ‘ ;
gome~o kcbum fti badge readingWaS 98rrep~sentq 3 ~=~ 52r
for 1, 44r for 1, 40rfor9* Avemge doseforallper=mnel,54 ~~t- ‘:
gene. \-‘-”.*

Inasmuchas thedata’from F&ngerd.kis the cmly data showingexaot
time the falloutoccuned at any locationeast of the provinggromd
and”adjacant to populatad islandsiaffect,~by substantial=diatlon;
its imprtance is suoh that calculationof dosagesreceivedby native
populationsare baqedupon it for time of f*ut in thoselocations.
A detailed W@@S of this &@ is thereforeappmded in the medical
tab. -“. .. . .:..

Surveyof @gelap was madeby Pattexn~ of SecurityPatnl
Squadron (Patxm 29) withNY~ Scintametersaboardon 2 Marchandfound
an est-t ad readhg of 6750 ~/hr. (Latercalib~tion for aefial8urveY
equi~nt revisedthis to V50) ● Based on this and its pmd.mitr b
Ronge.tiIt was deoidedthat it would,pnbablybe necessa~ to evacuate
the atoll. Consequ=tly,the PHILIP,DDE 498, -S dispatchedto -ch .
Rongelapon the rmxdng of 3 lb’rch.IIIthe memttie a ~ VW sentto
groundsuney the atoll and at B30 hours,2 Maroh,their gxwnd su~ey
showeda reading of U@ milli.xm~tgensperho~- .C~CulatiOnof ~ ‘age
to3 Mamh indicatedabout110roentgmssotheorder to evac~te was
giva. The destroyerPHILIPevacuatedthe nativesby 0935 to 1025,
3 Na~h. , Cal..ctitionof the total dose indicatedthat 1.30xuentgenswere
received. Deta~ed calculationsare a~ended in the medioaltab. A totti
of 6S nativeswere remved, 16 natives (theold and sickest)by PBL!and

. t .,.
.<



.

“ Inasmuchas somenativesof Rongelapv:erereportedto be on
Alinginae,the atollwas surveyed,1’7nativeslocated,and an tiltensity

of 445 mr/hrwSS foundo Wacuation V:ascompleteby lW, 3 Earth. The

n
dosecomputedfor this grmupis 80r and detailsare appmded.

Aex5al sumey of Utixikby AIW Patternindicated620 rq/hrat
M51 h=, 2 Eaxvh (later re-celib~td to 240 mr/hr)* On 3 -nh 1345 .
groundsurveytidicatedMO mr/hr. Decisionto evacuatebasedupon fact
that estimateddoseat time of earliestevacuationwouldbe 13r. Evacu-
ationcomplete~~ h=J 4 ~~h. Estimat6of doseto actualevacuation
timewas l’7r.15& nativeswere evacuated. Calculationsappendedin the
medicaltab,.

‘—The oniy otherpopulatedatollwhich receivedfalloutof any con-

L sequenceat all was Ailuk. ABLE Fattem indicatd 95 mr per hour at
1845hrs, 2 Mamh. Eased upon the best eutimateof fallouttime it was
calculatedthat a doseto tiffite timewould reachappxm~tely 20
romtgens. Balancingthe effortrequiredto nove the 4&l inhabitants
againstthe fact that such a dosewouldnot be a medicd plwbhn,it was ‘
decidednot to evacuatethe atoll.

——
Indicationsfxmm aerialsurveysWlicated substantialfallout

‘<occurredon the unpopulatedislandsof Bikar and Tab.

.- Vem minor ftiout occurredin a southwesterlyandwesterlydirection.
on:hiwetok and UjclangAtom but levelsdid not zeed lomrper hour
at ~iwetok nor 3mrper hour at Ujelang. This was apparentlyvery fine
pa+iculate mattercarriedby the low tradewind component.

A detailedplan wae -de to make ~xwnd surveysof all islandswhich
had falbut in =cesa of lCtnrper
tide ipfonnationaa to decay rate
Water and soil samplesfmm these

--OperationsOfficeJ Attention:Mr.

-. >

.

BEST AVAILABLE C(WV //

hour-atestimat&l fallouttime to ‘pm-
and vetiicatlon of estimationof doses.”
sum= were shippd by air ti HASLJNY
UerrilEisSnbUdJ for detailedanalysis.

.
●

Lt Colbnel,USAF
Ch. Tech.Br.,J-3

.

.

2

. .—.— —- ----
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CLOUD TMCKING OPERATIONSFOR BMVO
. . .

8 Xaroh 1954

1. sua!3MRY:,
...

The BRAVO Air Rad Safe Operations were conducted
essentially as planned.. NO hazardous air contaminations were en-
countered by aircraft other than the samplers. Sever~ aircraft
and crews were exposed but the levels encounteredappear accept-
able from both a haalth and a decontaminationaspsct. Communica-
tion and control difficultiesmade lt difficultif not Impossible
to forecast,thefallout in the Rongerik/Rongelap areas. Steps
have been taken to remedy the defectswhich became apparentduring
BRAVO ope ratiOaso “”

2. GENERAL :

Cloud “tracking inforntion for
five souroes. The manner in tiich eaoh
ERAVO will be di.soussed individuallyin
These sourceswere as follows,:

Sampling aircr~ reports.
sweet-sourreports.

*

BRAVO was derived from
of these functionedduring
subsequentparagraphs,

.

.,

special Cloud-trackingflights~
Weather reoonnaiss=ce fllghts~
AFOAT-1 f’lightgo , -.,

3. SAMPLING”iiRCRkE+&RTS: “ “,.;, ‘ :“, “>“. . . .
Thes;“’&&s were ~Oril~~~~d~d” recordo~”~Y’Rad”Sde ;

peksouel aboard BOUNI#RYT* $rom plus two t~u plus seven : ~. ~
hours. Information derived fram these reports indioated the .
StLMpMng aircraft-wereWorkiw.the South -d southeast ed@ .0 “
Orthe oloud and therafore staysd in the mdiate vicin~tY”of.
Ground Zero, Beoauso’otthe altitudeof the sampling operations
(30,000 - 45,000 ft ) there is little relation between the opera- ‘-
tion of these airoraft and subsequentair or ground oonttiination.
This aata$ however, does assist the Air”.Rad Safe Officer &m ob- ~
taining an ovorall picture of the dispersd.of radtoaotivematerial
NO reportsOf oloud ~ovementwere reoeived from the controlB-36

/airorafto ~, ;” - “:’ ‘

h. SWEET-SO~’ REPORTS:

Theso reports are submittedby any aircr’aftencountertig
radioactivecontaminationand uot reporting by other means. No
such reports were received during BRAVO* This @ not surprlsing
sinceaircraft other than the samplersand traokers (re~rttig by
othermeans) seak to avoid areas In which contamination is sus-
pctede



!,

.-
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5. SPECIAL CLOUD TRACKING (WILSON)ZZIGHTS: 4
\

a.-’T’~ first of these flights,Wilson 2, w;s directed
by Rad Safe to pre-plennedpost-shotse~rch. This requtied the
atioraftto remain in a holding pettern traok approximately50
miles \7estor Ground Zero trom plus two to plus five hours.
This portion of the track was designedfor the purpose of de-
tectiu ratioaotive cloud movements toward Eniwetok Atoll. on
BRAVO the maximum aotivityencounteredwas less than 15 mr/hr..
Througha misunderstandingof control procedures, Wilson 2 over-
stayed in the holdingpattern. Vl%enRad Safe realizedthis fact,
CIC was requestedto order him into the previouslydesignated
search sector at once. The delay, however,resulted in this air-
oraftbeing well behind and to the North of the cloud segments
that must have caused fallout on Rongerik and Rongelapc At 1550Al
the aircraft reported its maximum reading during this flight. This
was reported as being betvteen500 and 1000 mr/hr approximately
150 nautical tiles from Ground Zero at a bearing of 60 degrees.
This and the subsequentdata appearedto verify the foreoastcloud
trajectorieswhioh indicatedthe upper cloud segments,muld leave
the PPG on an approximatebearing of 70 degrees,thus avoiding
the populated atolls. Wilson 2 subsequentlyreportedin-fllght .
difficultywith the instrumentsused.

b. on the basis ot the results of the Wilson 2 flight .
the second tracker,Wilson 3~ wcs instructed to search the same
general area but to prooeed turther East to deftie the rate or
cloudmovement. At approxtitely 2000M information was received
Indicatingthe possibilityof some oontamination in the Ron erik/
Rongelap area. fA JIM-age ~- tidiately ~spatehed to T% J+
requestingWilson 3 to alter his sesroh area in suoh a manner as ‘“
to ooyer ths populetedarea to the East. Communicationdelays
preventedWilson 3 from complying with the.requestc This plus
the faot that no exaot instrumentreadings (insteada range-of ~
readings)were reportedMde interpretationof cloud track~g .
data diffioult. . .. . . -. .,..“

‘o. Sub88~uent Wilson flights ( tor plus”’oneday) were -
cence~ed when it appeared that no air contaminationproblem-ex-
isted--atthat ti~. 1

6* WEATHUtiCOtiAIS<&CE FLIGHTS:
.- . .

~0 %$rel Juliet Weather reoonnai~gance flights were
flown on plus one day. These flights were flown to the South and
to the Southeast and indicatedessenti@.lyzezo air contamination+

2

.
. .
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7s AFOAT-1 FLIGHTS:
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AP’OAT-1sponsored flights from Hawaii indicated a maxi-
mum air oont@nation of less th~ 1 mr/~ in that area, (3 Iiarch(.
sMlar fli@ts from Guam reportedtenths of an mr/& as a maxi-
mum readkgc This was encountered4 March, 100 nautical miles
west of ponape at 5000 ftO

8. ~FLIG~ EXPOS~ :
-. - ., ., !...

As expected, severalaircraft,includi~ smplers,
cloud trackers,evacuationaircr~t ad ‘2Y ‘ecm~t~~w~~~e~i~~
craft, enco~tered areas ‘r am Contdnatlone
appe~s that the .e~osures were well under task force lM.tations
for a health point of view. Standad decontaminationprocedures

are expectedto be effective so that all aircraftshould be re-

turned to servicewell prior to the next shot.-The P2V security
sweep sectorswill,be modified on future shots to reduce the

possibilityof cont~nating,these aircraft. - #

9; CONCLUSIONS:
.,

‘“&~ Air R~d Safe o~rations for B~VO were generally

~ccessfda”but several changes in procedures are being made (see
below) to ~ovide more ,timelyand accwate data~*, ......,,

b. NO h.&z&dou8 areas of air contaminationwere en- ,~
oounteredaltho~ tal.loutti the RoXerlk/Rowelap mea.wo~~ ~
make it probable that~suoh oontam~tion did exist for a short
period.~’those ~~~,lls~”.,~,. .“”;- ;;. . . ,,. ~., ~.,-”!....”’ .y%.”.”-;:”:~‘ .’
,.. Improvedmonitoring,.data reportingand oo~mlca-S..

. tions fao%tieq;.~@. ?eq~~r?~o .4..”.~’.~,,.. !”:.j~~:~i~I,,~i.;’‘“
.-’*:”“*:!:::.’+}‘“.”.”-”‘-”‘“.,...:,..’.’,”,.●..-.,. d.-.Lower ssaroh altitudesmay ~prove the.ability to

corielateair, oontmhatim-tith subsequent fdlouta . . “..,,~....... -.. !., ”‘> .. q..?.{-;.-.,“ . ..
,.- , ““No ha~~do~s fallout appe~g likely +1 the ‘Hawaii$ ““e.. . .. ...,.”,’

pona~ or Guam ~e@~ ~’:’~“’:~.:..’ “t,::;;:.‘:” ...,,,1:.”~‘~...,~‘~~.-u..<.*,..!...--;..’.:,.-<.+..+-:;:,,.:.,.,--”-v.’,,.=’\,.*.,.“”..
t. In flight‘~xposw6s of Task Forc8 persomel appe~ “..,’,

well .MtMn establishedlMts@ ‘“’ - “- - ,-- ~~.:. . ,...,‘;
/

. ..

10. kico-~fiofig: .’: : “. .
... .. , >,. .“--., .,.’”<.,:. A ~’contact is reqtired between BO~~Y T~ aQd

WILSON ai%raft to Insure better data reportiQ6 and control.
(Thishas been requested). ~~ .

b. A TIB radiac instrment shodd be carried on all
WIISON aircraft and exact radiatl~nreeding should be reported.
(Has been arr~ed).
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o. Lower altitudesshotid be employed in tracking
operations● Will be speoifiedin futurevector messages.

●
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@/&* -●. VIGN

Colonel, US
Rad Safe officer
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10 Mroh 1954

MMRAIKmmmRD

SUBJBOTtRoteotionof!lhuMentShippingDuringOperationCASMS

1. Ia orderto ~ovide protectionfor transientshlpphg l-nthe
region Lmmediatdy outsidetheEnlwetol@klnlDangerAreaduring
O~ation CASTIJS@arming factms were esta~lshed
8Qt10nphOOd ~ OftOOk- fO~OW8 S&

a. Planningfaotorss

(1) ~#o~uds more than ~ hours

(2) 24 hourtramd of a CASTLEoloud
Mtely 5~ nautloalxllesOL

bo Plans

anda planof

Old dxmld not be

shouldbe approxi-I

.

.-
.

(u
.

(3)

w

m codfm h CMOf. PaoMio nod - r.w~td .
to sakeechmoe divareioneof 6hipp3ng outeide ●

seotor area from southwestcloolcwisetlroughnorth
to eaatto 500Mutlcalda frm ~ound zao from
Ete E@ue24honrn.

m airoraft T=@ plannedto 8Teep the tig?lmcant
fareoastS@tor of dad traml, Uelnganlal old
eoarahradar aethmb of slghtlngs tnat to 800 nau-

tloal mllee On D-2 dqu, out to 600nautioaldloa
onD-1* and,if na~s~, h fkontoftheCloud
oa D day. P2V●ticraftorewawurodlreutedto ef-
feotdivarsiononallshipssightedIntlwseotor
areaon D-1ad D day.

RB-29airoraftonroutineweatherreconnaissance
fiesionaweredirectedto reportallsightingsof
surfaoeshipp~ euotimedo Allsight~-sw=e
to be rel&d totheRadarcenter(CIC0SSBAIROKO)
ti the~ 7*3fl~.

P2V aircraftawl destroyerseouritysweepswere di---
reoted for the hlweto~ti DangerArea. Inf-
mationfromthreesweepswaschamded totheRadar
center(Cxcus’smom) ●

BEST JVJAILABLE COPY
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MMORANDUMRR RECORD(Contld)
SUBJEX$ Rotection of TraneientShippingDuringOperationC~I@

2.

,

.,

(5) I~or=tionfrOmmtheaboves=ces was cl=nneled
Intothetaskforceheadquartersfor twaluationand
consideration at the Weatherbdsafe CommandBrlefhgB.

The resultsof the aboveeffortsfor ERAVO were as follows:

AU knowntransientshippingwaa diverted outsidethe
hazardousfall-outarea. Tk Patapsco (AOG-1)WM sailed
from Eniwetokto be out of the hazardonaarea ~ shottime.
The TruetT=itory ship@Roque wae cperatin outside

ftb designated sector (from Gajalein to Utirik , -iving
at Utlrik on the mrnlng of 2 Msrch1954 and departingUti-
rik on 3 March 2954. TheRoquewassubsequent~located
andmonitoredat Wjuro andfeud to havaInsignificant
levelsof redlation. The Meraplwas enroutefrom Honolulu
to Enimtok ht. WCU outsidethe designatedsectorarea at
shot the. The Meraplwas monitoredupon arrivalat Ed-
wetok azmifourdnot contaminated.

Based on the forecastsignificantcloudtravel(forecast
tie on thenightof B-3 days)theP2V sweepfor B-2days
waedirectedalongtruebearing300degreeehornground
saro. lfoshipswaresightedonthissweep.Basedonthe
B-2 day ehot time forecast, the P2V sweep for B-1daywas
directedalongtruebearing330degreeBto ● didance of
375 xmutlcalmiles. The reductionin distancewaa based
on forecaet reductionin resultantwindspetdeeThlEomep con-
tactedthe USS Cen~el Patrickat 17-s~, 162-03Xon-coarse
266 d~ees, epeed16 tits, at 1204X,28 rem 1954. ~
she mmld clearthe designatedsectorby skt ttie#she w -
not diverted* the patrol*=** M ed on a re-f=ec=t
(madeon B-1 dq) of the slgn5ficantcloudaovementforB
da~,it wasdecidedto searchh advanceof the cloudalong
bearing65 degreestrue tin groundzero out to 600 nautical
tile. Two Pt?V’swere Usdc The first of thesebecamecon-
taminatedearlyin its d68iOn and was forcedto returnto
baee, The sec&d was directed to pick up theeeerchinthe
●pproximatelocationof the pretiousabort ml cm it out
to tb 600 mileai The ox contact reported by these alr-
creft was the Patapsco(Am-1) sight~at ~-3~P lT~@& .
at 1935MtI Mrch 1954~course30 degreee~~e~ lo ~o$B.
The Patapscowas turnedto an easterlyheadingat 2030M,1
&rch 1954. The-Cow= ~ c~~~ mcflic meet - ad-
tised later to havethe Patapscomonitoredupon arrivalat
Eonolwluin th eventa checkenrou$eoouldnot be accoqlished.

BEST AVAILABLE COPY
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wl@lWINH ?Ul RECORD (Contld)
SUBJECT; Rotection of TransientShippingDuring~eraticm CASTLE

q

o. Between26 Fe- and I &ah 19% ~-s a~cr@ P~-
formd weathermd oloudtra&ng missionsIn all four
quadrants fkom groud zero. Ho surfaceshippfig m sighted
on these mtss:ons$threeof whichwere flownto the east
northeastof ground sero, one on 27 Februaryand two on 1
Maroh 1954s

d. The WV and destroyersearchof the l?ixlwetok/BlldniDangar
Area madem contacts. & a mattarof interest,a destroyer
securie sweep~ 17 Feb~q 1954 enco~tered one Ja-es e
fishingvessel,the Miyaglkenaj-lokonpti_ 26 nautical
mil~ on true bearingof 40 degreesfkom EniwetokIsland.
This ship ma escortedtowamith northernedgeof the Dan-
w hea and M% on”CORXW31.5degr~s~9 ~ts fiththe I
recoxman~tionthat air patrolobseme ita subsequentmove-
ment 8. W fbrther contactswith this ship wme reported.

. . As ● ●mnuq, the CIC BAIROKDT8S contaotedperiodic-
pre-shot and reportedm transientohippx In tb area.

t!) R. i. mm
Lt cd, m

. Chief, ?euh Branoh, J-3..

-.

f..

., .-
,- .!

.,
.’ ,,

.
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~ATTHtNOF FAIL-OUT ~LIOiKNG BRAVOEVENT

i
(CombinedAnalyses- Immediateand One Week afterBRAVO)

1. General. The patternof ~ttiate fall-outof radioactiveparticles
has been”establishedutiliz~u in tie casesof the most criticala=a (i.e.
bearingabout0500True,clockwiseto 120°True fkom GroundZero)the follow-
ings

a. Aerial survey by PZV employing NYOO-AEC sumey equipment, with
readings in mr/hr extrapolated to ground level~

b. frown ground readings taken at some atolls(earlyand later)
used with thetitimeand titenaity (actual observations) to get a feel~e for
the overall situation.

c. Resultantwind patternto establishbest wind for periodtim
Hminus 1 hour [lJSSCXIRTISSObservation- BIIU1’+1)to H plus 8 hours (Rongerik
sounding)togetherwith the H minus~ hours (Rongerik03@X!)to piecetogether
the wind patternabovethe tropopsuse. ,

d. Sincethe Rongerik(NXOO-AEC)survey meter trace established
“initialtime of arrivalof fall-out,this time was used in coordtiationwith
resultantwind at the cloudlevelwhichpassedover Rongerik. This levelwas
25,000feetvector. Its avemge speedfYomGroundZero calculatedfrom
resultant*d plot was 10.4 mfle@r. At first,therewas considerable
difficultyIn makingfall-outarrivefrom the stem of the atomiccloud (O-
55SOW feet-tropopause) at RoWrlk In8 hours-The1004rniles~ a-e
wouldmake cloudarriveat Rongerlkat aboutH plus 12 hours. However,by the
methodof plottlngthe entirecloudheight (whichis believedto be about
100,000feet)for whichtherewere available winds to 95,000feet,and with
the assumptlona Matadbelow in constructing shadows (fall-out) of stem end
mushroom,thereare obtained2 areas- ellipticalh shape,generallyeast of
Ground Zem and superimposedon each other (Appendix). The suggestedfall-
out area (blue)for the stem is oriented about 0700 True fhompointSE of ‘
Ground Zero, distant 35 miles end with a 200-milemajor ds, 100-mileminor
axia witha seriesofertremely hot ellipticalenvelopesemanatingfmm Ground
Zem out to aboutUO miles. Superimposedon this area (~d) is the suggested
mushroomfaU-out patternwhichIs an elldpseoriented0800True,40 miles
from GroundZero,major ads at leastMO miles,minor axis45-W mUes. It
is assumedthat the clouddiameterIn the mushroomfor the periodin question-
was ●t least70-100miles. This showstherefofi, that the early fall-out at
Ronger$k couldcome eaoidyfrom

r
e mushroom - krge particlesby HpluI!I8

hours,and alnce”the superimpose fall-outsfrom stem and mushroomcrossthe
northernhalf of RongelapAtoll, one wouldexpectthese islands to be exceed-b
inglyhi@ with theirradtitionlevels. This mightbe likenedto scavenging
of the hot stemmaterialby largeparticlesfrom the tropopause and above.
However, the major hot fall-out element must come from the stem debris.

The assumptionsused In the roughconstructionof the”ellipsefor the
whole cloudares (LtColLulejianreporton Fall-out -ARDC, SEC~T,RD):

Inclosuro 6 1
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(1) If wind shear is <1OO for the levels in question, minor

Y

8 to l/~ of the majoraxis (whichis the enttievectorfor levels
~e?’at . (This is case of 0-5,000feet winds and 5-20,000 feet winds.)

(2)If wind shearis >10° but <1200, mtioraxis is ~ of mejor
ads. This is case for 20,000feetwinds to tropopause,and somenhatless
for 65$000to YSS~ feetwindso

(3) If shearat levelsmakingup vectorunderstudy is >120°
draw circlewithdiameter= to entirezwsultantvector.

CONCLUSIONS

1. From overall fall-out picture, it is concluded that fall-out w
have reached RongelapIsland and Aili@nae later than the pessimistic the
of H phlS 5 endH plus4 homs$ resPct~ve_*

2. Worn initial land survey reports m Rongel.apAtoll with levels at
Erippu Island W part of Atoll) stm at 2.8 to 3.5 r/~ on B Plus 7 dsYs#
the picture for heaviestfall-outpatternsnorthof this area is established.
The relativelylight fall-outat Utirik {ESHof the hot area),higherlevels

c

a of intensityat Blkar (Eastand dounwindof the hot area8 i.e..6r/hr at H
\?’.-.,-. plus 33 hoursalmostin downwindline with the superimposedellipsesor hot

areasbut definitelybeyondthe hot Shadow),confirmthe belief in the assumed
area of hot fall+ut patternabove. tfotho@SE of the area and fromGround
ZeN) receivedpracticallynothingbecauseresultantvectorwind speedfrom
the stemand,perhapssome of the mushroomfringe, was so low In velocity
throughthe SE to South fkom GroundZero. Eniwetokreceivedat aboutH plus

L

11 hoursa bnildup to about10 mr/hrfor a periodof about five hours-..-,$ .
-“,

3- Thls type of analysisgives● feelingonly for patternof faU*t
becauseit doesnot tell exactlytien the fall-outarrives- However,it is
apparentthat the 200-300plus roentgens13d?etimedosageline passedon or
closeto Allinghaet RongelapIslandend Ro~erik whichare at 8O-1OOmiles
In casesof tilinginaeand Rongelapand 130 milesto Rongerik from Ground
Zero. The 1,~ plus m-tgens metfie 4Psage.l~es me exceededas one goes
north from RongelapIslandto northernislandsof that atoll. This analysis
is based om {1) logicaluse of wind Patterns existing during shot the to
fall-out, (2) multipleshot (to-r or ground)fall-outpatterndata from
NevadaRovtig Groundsover last3 years, and (3)experienceand data from - “
IVY-MIKE(lmted cross-windand upwimd) and C~TLE-BRAVO itself.

/
~~ lion~ertiradiationir+ensitylevelsare known at onset and evacuation

time;’calcbted roentgendosageagreeswith actual
badgeaat this site

r!

.E 5. The heaviest fall-out patternwas expected,.
east northeastfrom Ground.Zero.
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6. Thelevelsofradistionintensi~atthedistancesofRongehpand
Rongerikweremuchhigherthanexpected,andsoonerthanexpectedsince
necess~ Informationh thisrangeofyieldforsurfaceshotstodayisthe
resultof’somescaling,up fronimuchlesseryields,interpretationofupper
windfieldpatterns,coupledwithforecastchangesandexperience of indivi-
duals with suchlimiteddataas lWY-1~, GmXOU=-~, ~w, G~~ and
ITEM.

7. After seeingBRAVOcloudprojectpictures(takenfroman airplane)
with large quantities of visible particulate matter falling through the
cirrus deck above the camera plane horn tropopause and aboveJ :ihd datato
greatheights(i.e~up toatleast100,000feet)isa mustforshotthe
sincethefall-outproblemfor surface or near shots of large yields can be
a definite function of the mushroom as well as the very hot stem of the cloud.

.

Appendlxs

111 -

#/@ma’A4 ,
‘i. H. hlA@RD
CAPT, USN

Plot ofGenerel~ll*ti
Pattern. ~ ~
Forecastandobse~ed Holo-
graphs,B-2 taBf7 days~ ~“~
Tabulationof~im of~ival.
Data * ~
HolographTrendXkata~ ~

. .

.-
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/4‘MBDICAL ASPECTSOF FALbCWTFRIMBRAVO ‘—— .— ——
..

1. Uedical evaluation of personnel exposed to the radiation from
fall-out in case of BRAVU dependsto a great extentupon the accuracywLth
whichdo~e Cm bo C_Od*/ Basedupon extrapolationof fall-outtti
tromRongerikdata where the fall-out tk waa pxwcisely determimi by
automaticreco~ tnst-nt e, it awns @ausible to ccnclude$ after
dring aUowsnce for factors &ving ~ 7alue8 of time and M ensity~
that permnnel wexwnot ~sed to dosages much highertm calctiateda
Thisis particularlytrw inaerlchasRongerikcalculatlonaue~ Ingood
~=mt tithobservedfilmbadgedataonperso~~ them.

2. The association of apptoM tith a given dos~e w lead to or- , .
roneoue conclusicm since suchtabularrelationships have been detised
only for wholebody penetratingradiationgivenover a pedod of a few
dnutes. It is now gener~ believedthat the symptom In those tabul-
tionswiJl appearwith a smallerdonethan indicated. Thesepersomal may
develop signs or syqtoms out of proportion to mhat mxild have predously
been eqectod but couldba somewhattenpe~d by the nlativdy slow dose “
rate characteristic of faU-out. ‘

.

3. Rithrempct .to nativea, dna to the I.a&uage difficulty, it was .
ext-ly doubtful that Momatlon obtal.mlby questioningwould be m= ~
liable. . - ;. ‘ .$“

40 W. nay-w certainconcluOionsshowevar, TMoh seam to b. sound
concerning inmwciiats pmqosis based uponthedosesbelievedto havebeen
receivd~,..~ : ‘:. :”},’..4..:.....<’,’-.:

5. Consldexbg tho personnel ixcvolvod la exposnre to radiation tby
can be grouped accoxding to location:

f ....’ .4e-
. a. Ronjze* -“.. . .

.

- ‘Twenty-el#t Americana www exposed showing fih ~W ~
ings ranging fma 40 to 98 roentgensduringa periodof 28.5to 35 hours.
l’tieywore ●vacuatod to Kwa$eleim. It uas not ~ected that any of theso .
men would develop say sub~e ctive snptoms ● GM admitted to fee13ng ~
until reaseumd after which ho admittedthat his feu -S pmtiw
psychological.Firstblood countstaken on D plus 1 skued a normal dle-
tfibution. Oenerallsedloss of hairwhich usuallyoccursafter10 days
with sufficientdosage~as not, dxpected and has not OCC- to date.
Levels of personnel contamination were not exceedhgly high and Inaemuch
au decontaminationuaaperformed on D @ua 1$ hta bUXW aro -e~.

● BEST AVAiLABLE CWq:.
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Sixty-five nativea ware e~acuated h Kwajalein and may have
recoiv9d doses as M@ aa 130 roentgens h ● period of 51hours,Inthis
casesthelovd of radiationis about the level uhlch mlgbt cause some
qmptuu much ●s naumag vmmltlng, fatiguab~tyandlossof hairforacute
doses. ~oulng for,theminced-effectfromla dose rate it my happen
that symptomsas abovewill occurin individualsuhow are already511 or in
generallypoor physical condition. Readings of ss& and hair contamination
mm such that for thLa expsure time spottydistributionof beta bums
caaldoccuruithinoe~eraldaye. If this occurs,ulcerationsmightdevelop
which~ ~qulm se7eralmonthsto heal. .
.

Seventeennativeson this islandwereexposedto approdmately
80 roentgena In 58 ho-. They were evacuated to Kwajale3n. It uas not
qcted that any subjective systemic symptoms muld develop. However,
pmsonal contandnation of thie duratim oould conceivably cause beta buqe
in a spotty distribution with ulceration ae described abom~

..

BESt AV~RJU3LE COPY‘& ,~ti:, “. ... .
154 natives were evacuated to ICwajalein after receiving &

dose of 17 roentgexmin 78 honrs. Ho subjective ayetemic eymptoms or
changes in Mood count were ~cted. -Beta burns are unlikely but =0
possiblestatistically.‘

(=7’m&*P” ‘“’:.-’” ‘ :’-‘rsonkel at or 5a ~ ticbity o~ R5Hnl Atoll -

v “’i ‘--’ “;’” “ “
Pereoknal in the concretebunkerOriEM islandwexu e&cuated

to shipsafloatrecei~ in general comparabledosage to thoseabwwd ships
all the time. Basedon readhga teken aboti .@e ahipait was estimated
tbetnon. of ,theahlpt● personnelwould mce%ve tim than 10 roentgens
*Io -bodyradiation. This do? ,qd not @waseany genera synptomsof
radiation slclmess, however,dectitadnationpersonnelmight have skl.ncon-
t+ctnith concentrated radioictiva depositsand pos~~ sustainmild beta
bums.

,. . ...

6. U nati~ ‘evaouesa were held at Kw@3.e~” for obsefiationd
treatment shouldthe needfie~ The stationJwWcal complementtookco-
pletebloodcounts,madephysical~tlons andtookhistories.Captain
H. H. Haight, (W), US?, ● radiological medical officer was sent to Kwaja-
leinas consultanton radiationeffectsto the stationmmgeon. DailYob-
servationme institutedIn=tid~tin oftiemi~ of a =~c~ U@uP
fm the U. S. whouem to tivest~ate the Pti*s*

I
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~. me ~~c~ VW ti~ed b ~~aj~ehon $ Wrch. It consisted
ofadll~ andci~ medictiofficers=d techdci- f- theNa~
MsdlcalEeaewchInstitute,theArmedForcesSpecialWeaponsRejectand
the U. S. 3hwelRadiologicalDefensemboratory and was estabklshed aa
Woject 4.1$TU13 of TaskGroup701withCo_derlL P. Cronkite,MC,
USR, as ProjectOfficero,Drs. G. V. Mroy and C. L. Dunham~presented
the Ditisionof Biologyand Medicine,AEC, and RSXW to act as 8dwbors to
Pmjact 4J. A cyst-tic organization ma set up with a mlew tomrd run-
ning a sick ash, performing blood studies$ taking Nstories, making phyei-
cel examinations ad documenting the cases by means of recotis and photo-
graphy. BmlJdings TSre furnished forthesepurpmeu b~ COMNAVSTAKWAJand
his Station SUgeon, Oommnder W. J. Hall$uorkedcloBelyui.ththegroup.
l’heestabl&dmentoftheinmmtigatinggroupofProject4.2wasessential
anddesirablefromseveraletandpointe● Allthemedicalpersonnelmm ex-
perienced‘inthefl~d of atomicmticfieh- b= ptfiip~ts ~ Pr~
vioustestingusingbiologicalmaterialaswellashavinghadfullthe
rese=chprojectsalongthislineduringinterimperiods-ThiseUows for
properevaluation of human effects tommi correlation uith data on anhsls
from which a great deal of our ideas on human effectsham been e@rapola-
ted. @hrther$ they constituted an augmentation mdical group fortreatieti
.ifnecess~ h con$mctionwith stat~on medical facilities. An additioxkl
advantage was that almost all of the personnelhad worked together ●s a unit
on previous occasiom.

.

8. Hone of the natives nor the ~ngerik Americans had preliminary or
early systamic uymptomscond stent uith radiatim sdclmesu fmm large do-
sags 02 axknal wholebxlyIrradiation. A reported case of womlting ad
a few cams of 10SS of appetite were n& significant c~ddering the uuddem
change in envhomt and did to uhichthe~ werq subjected. To mMem
the lod on tho stationmedicalfacfflties; not Imouing of the early P
riml of tho adicd group, tho twenty etght Americans war. retuzaql to
Eniwetok to remain as outpatlenke under tho supervision of the Surgeon,
Task Group 7.2. Bloodcountsweretaken●t apprdmtily threo ~ Mer-
val.s.They remainedasymptcmmticalthou@ thero began a d.pxwston of U.
white blood cells of mild degree. They wem returned to ~aleim m 1’7
March. XhMng the ●arly days of March all patienta ressined free of m
tatnlc symptoms ●ttributableto irradiationbut there was ● deflnitode-
creasein the whiteH cell countmom ma*ed b the.1’iongelap@up.
l%. bloodpicturus of the Allix@nae nativea and the I&gerlk Ameficans
wem quite similarwhich uaeImaeonable cons~ering they were exposedti
the same orderof rmgnltudeof radiation. me WM group showednot-
parti.oularfrom ● medicalstandpointandwere considered as a virtually
mmal natim pqmlation for compadson purposespendingthe for ob
_ kse 1%. datafrom non Irradiated nativea.

By tho thirteenth and fourteenthday a tendencyto epllata.
hwl becomeevidentin tho Enngelapnativesinvolvingmostlychildrenbut
tithina faw days it had appearedin adtits. m emtion ~D ~h pat~
and diffuse, co~ined mostly to the head and particularly 5n children
scalp assumed a spotty appearance due to depigmentation of the akh

.
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At about the same th that epilation appeared in the Eongelap
group$ U ekia leslons became noticeable on the folds of the neck, tkm
forehead, shoulders,and arms. They appearedto be superficial andat
firstwem hyperpigmented. As Mm went on, theleslons, which became
blister llke, began to peel leaving awhittsh depigmented ama titho
center. The Mnmanifmtations continuedto appeartbmughoutthemonth
ofHsrch, W going through the same c~le and tivoltig most of the na-.
tives. The most severecases occnrred on the feet with-one exception -
one nan developeda deep ulcer behind one ear. By Us ti all of the
skin lesions except the ear have ~ually healedand it appearsthat re-
pigmentation is taldng place.

. .1
Shilar findings but in ● laer percentage and at ● later date

occurred in the AiM@nae qoup. One American developed what appeazwd
to be superficialradiationlesionson the back. Theywere ~rpigmen-
ted and behavedas the othe=. ‘ .,

Throughout,them havebeen no demnstrativosystemicsymptomu
otherthen an epidemicof coldsin the Eongelapgroup. A few casesof ,
uecond~ infectionh sldnlesionsand someunexplained high fever
In cMMren respondedwell to penlcil13ntith nO sens~tizatiareaction.

The white blood courctsreacheds minimumduringthe htter part
of March with a lab depression in blood platelets becondng apparent.
I’he level of the mean counts being well below nomal nwsn counts. -est
counts were abut 30,000 campuwd to a norE& man of over 3CX),000for
the nativm. ~ere is a definiteupswingin the entireblood pictureof
both the nativesand Amex4canaat the Peenb t-~ .

h“ ““, \-----. ,,.J-”,:, .? - -

& about 20 March, ”eemral cams of radiatim” * mm reported
akmrd buth the US9 RKIWKOand the USS P91LIP. ~tion showed that
in almost all ca-c them ROm diecret. ;areas around the MM 13ne uhlch
comuponded well W some lesions Been on the nativw. IUetory Micated
that these lesions developed umethe between 3 March and 15 March. All
we- in tha process of healing with desquamation d sdld depigwntation
and uarQ quiti superficial ● The wholo b@y dose was less than 10R and
there wexw no other eym~ome~

Three M-boat operators from TG 7.3 pmktiedfilmbadge8rea&
from85to 9S andUO-uentto K~W* tO W obDernd br ths ~d -
teaa on 16March* Since that time the~ have had no symptom, no sld.n
findings nor blood changes. It iB 13kely corm discrepancy In .badglng or
wearing of badges must have taken @ace as carefUl c9mx@ation of the
badges by densitmtir revealed noth5ng unusual in the rtiation to which
they were sub~ected.

It ma decided ●t the outset to manage all cauea b a conae~
tive manner, treat- sym.ptm as they arose, avoicbg expebntation
with treatu~ but being =* at any tfme to garformtransfusionseither
of whole blood or @atelets if lndicated~ Stik CSU =S -ed @
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where complaints were treated as thou@I radiatlnn had not been present.
~ l.aions were kept clean by surgical soap with excellent results lead-
* to ● midmun of eecondaxginfectionand xwuarkablyprompthealing. It
is feltthat thts mnservatlve regbnen gave optbam results ad that all

63‘(
patients aro recovex54g sattsfacto*. -

6!3 Detailed reports * be mhdered by Ib$ect 4.1on allcaaes~t
Dctalhd statisticalSINUY6?8_ be nqulredto properlyevaluatethe
dataderlved~Wrinesamples~ch ha- beenaalyzedh theu~S.~
h combinedwiththisstwo A de~ed studyof characteristicsofthe
falloutsamples,shie+dingpropertiesofthemsamudnginstruments,and
weather analysis will be necessary before a mm met dose of cuctem.1
whole body radiation can be established. The study of all aspects should
leadto a much clearer concept of doseversuseffect. The pictureof ex-
ternalgammaradiationwith ● bzwd spectral band, combtied with axtemal
beta radiation, and tiemal hazmi makes a very com@Acated problem in
tho finalmpofi.

As ● corollary to inmediate treatment of the permnnel exposed to
the radiation, evaluation of the hazard remainhg upon rehablMtation must

c
-, be investigated. To that end soil end water saqiles,animals,plantsand

other comestiblesam being investigatedwith a tiew of deterdnlng K ad

<
whm the nativesmy be returnedto theirham atollsb

.

N AU prsonnel who ham been fnmlvad in large doseexposuresand
tbs. wbse dosewas OMU but * ~ ~VS to ~side ~ ~ active ma
shouldbe o%servod over ● long pefiod of timh he first ye= fdldng
tho tests, re-sxamlnation should be at qutieru interval.. TMa has been

L

. ,-i discussedtitithoDirector,Di=tsionof BiologyandMedicim,AM& who ..7-.
.. atises thatit is tho intention of KS organization tomaintain● period-

ic observation ayste&

In isumnary,nativw frasadjacentatollsandAmericansfromtho
Task Forco uexw exposod to radiationIn doses* ● fewmentgensto
●ppraximate~ 19 roentgena. Sone of tho -XW hsa~ irmdiated may ha
consideredto havobeen boxderllno fraa a standpoint of seriousness. .
AU should recovor fmu the effecte of the mm..

-.

, ?44Jj#J% ‘“
Colonel, Hedicsl Cor~
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