
‘3”’‘.
4

. . . —----

>

.

t

‘4,’

‘$
.
-.

“b

--

.

. -~LD -
JOINT Tti FORCE SEVEN

APO 187 (HOW), o/o Postmaster

2Tlo”-S42
SanFrancisoo, California

MXMO~ FOR RECORD

SUBJEOT: BRAVO Shot, Operatlon CASTLE

‘&* 3d~/08/

%

● /a

12 April 1954
1?

410440

1. nJRPosE8 To JWM9 a mttm of record operationalas-
pects that~onsidered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situationin light of
availablepre-shot and post-shot information.

GENERAL INFORMATION: OperationCi@Tfi is plaued to
consistof a series of seven detonationsat the Pacific Proving
Grounds,which encompassesEniwetokand Bikin

k.

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

/’ Subsequentto BRAVO detonationradioactivedebris fell
;on oertain inhabitedatolls of the northernMarshall Islands*
.Ra~ation titensitiesrose to levels sufficientto warrant eva-

1
i

Al

cuatlonof four atolls and all personnelwere removed from these
atollsto Kwajaleb in accordancewith the operationalemergency
Plan Or JI!ESEVEN. Areas evacuatedand gamma dosages received

B(.> are indioatedbelow:

ATO~ POPULATI& D::T%E&R~ DOSES RECEIVED -

,:

Amnginae 17 - 79 ml 80 R (computed)
,

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

Ro~erik :. 28# 133 NM 40-98 R (filmbadge)

Utirik 154 270 M., 17 R (computed)

(#) 28 American Sertice personnel;25 USAF Weather Detach-
ment plus 3 USA Signal Corps pers-elo

c :4 All evacuees are under competentmedical care..

C
%,):

3. PREVIOUS EXPERIEiJCE AND CHARACT=ISTICS OF NUCLEAR
DETONATIONS: Radioactivedebris is an inherent characteristic
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
winds of the explosion. Where this radioactivedebris will
fall is a major pm-shot considerationand primarily influences
the deoisionto detonatea nuclear explosionat a certain time.

The area over which radioactivedebris is spread and the
intensityof fall-out on the ground sre 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 rail-out is known only qualitatively.

4. PRE-SHOT INFOiUdATION:The operationalaspects of the
BR4V0 experiencewere plannedand conceivedin the light of
experiencegained frcm previous operations. These factors were
comidered:

a. The basis for forecastingwhere fallout will go
is eqerience gained from overseastest operationsCROSSROAM,
SANDSTONE,GREENHOUSEand IVY and to a certain extent from tests
at the Nevada fioving Ground. Prior to the rlring or BRAVO,
only one megaton yield device (IVY-M~)”had been detomted.
Although conscientiouserfortswere made to document the fall-

1

out from m, only about 5% of the total debris could ever be
accountedfor.

The techniqueused ror forecastingfallout pat-
terns is to oonsider the cloud as a small area source (abouta
15 mile radius); then add vectoriallyforecastwinds from the
surfaoeto approximately100,000 reet. The next step is to
outltieen area on the groundwhere~falloutis expeoted. This
area is oomputedby taking fito considerationpartiole size,
diffusiontito the atmosphere,wind pattern,yield and source
radius● Such patterns have been largely oonfinuedby experi-
ence in Nevada as well as by the meager data availablehere.

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

d. The upwind intensityof radiationlevels at vari-
ous distanceswas mnsldered to be of the same order of magni-

.

d
f.
“ESTAVAUJU3LECOPY 6

tude as for IVY-MIKE. Radiationversus distance lines were
transposedto Bikini Atoll.
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e. A critical problem in predictingfall-out in-
volves forecastingthe stabilityor lack of stabilityof the
wind pattern after shot time. Since radioactiveparticle tra-
vel is determinedprtiarilyby the tinds at each level, it iS
required mat winds must be fra favorabledirectionsor varY-
ing within the outer limits M favorabledirectionsduring the
time Or fallout. The oriticalfallout perio~ was consideredto
be on the order of twelve to eighteenhours~’forsignificant
fallout to OCCUS. The variationin time arises from considera-
tions of wind shear,with more diffuseand less significantin-
tensitiesat a given time associatedwith large angular and
speed shear. For this reason, it was required that actual wind
observationsand forecastsimmediatelybefore shot time and
throughoutshot day be continuouslyconsideredin their relation
with the forecastconditionsfor the first twenty-1’ourhours
after the shot.

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

c1 a. Weather-;
:j

Weather oonditions during the five days prior to
BRAVO indioateda favorabletrend for BRAVO day with easterly
winds below 15,.000feet and winds of a southerlyoomponent

t

above. The situationpresentedat H-6,hours for the subsequent
24 hour period (18 hours after shot the) was satisfactory.The

Q

b 24 hour period to begin 18 hours after shot time was predicted
.; to give,an unfavorabletrend as northwestwinds were forecast

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

b. RadSafe BEST AVA5LABL~ COPY -
(1) ResOtmt“Winddiagrms includinglatest

observedwinds and foreoastwinds for H Hour and the 72 hour
cloud trajectories,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)●

-.
(2) Surface radex, H to H plus 6 hours. (See

Fig&e 2).
(3) Outlooks for:-,--

~ -1”;;, (a) Bikini: Unfavorable;Eniwetok:Favorable; .

L

‘Uelan : Favorable,an=native populatedatolls in southeast
qua rant fmm ground zero favorable,since resultantwtids in
the directionof these areas were consideredtoo slow to move
significantfallout to the atolls involved.

‘)
, (b) Task J?orcefleet: Favorable,provided3

shipsmoved out at least 50 miles.

+
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(c) Air routes throughWake and Kwajalein:

favorable.
. (d) Surface routing inside 500 miles consi-
dered.in its relation to all known transientshipping:favor-
able.

o. Scientific

(1) High altitude sampltigoperations- favor-
able.

(2) Light transmissionfor scientificexpertients-
favorable.

6● @ONCIIJSIONS:

L-i.a Laok of fallout informationfrom-previousshots
of compar e yield was a serious handicap.

.

th the result
ri at more debris was carried UP end diffusedover a much larger

L area than was thought possible:

o. The original source oannot be consideredas a
point or a relatively small area but must be consideredto be

1

an area of about a hundredmiles in diameter. This diameter
also depends on yield.

n

b-.1. to yl.eld.Radioactivematerial h the

.
*., . e. & appreciablefraotion of the observedfallout

oan only be auoountedfor by assuming that It originatedh
the stratosphere. For suoh parti.pies~toreaoh the ground at’
observedtimes, their diametermust have been in excess of 100 .
miorona.

f. Forecast for shot the winds at shot the wa;
essentiallyoorreoto Variation from foreoasttrajectorieswas
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 aocuracYof

[

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

P,-7

43g. ~~T’hefallout 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 ground was due primarilyto superpositionof
mushro~ oloud fallout on the stem cloud pattern;and the
superpositionoan be attributedto the narrow aone within
whioh the winds were acting. The theory that a signific~t
fallout does 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
should receive as much emphasisas analysesmade for shot ttie.

.

$27. EVAGUAZTON: Evacuationtook place in accordmce
wit erationalemergencyplan and without incident. Evacua-

tion was not effected prior to detonationbecauseno signifi-
cant falloutwas expected on inhabitedareas.

ALVIN c. GRAVES P. W. CLARKSON=

[

,f* SoientifioDirector Ma~or General,U.S. Army

#’ Commander

.

.6 Inola
1. Figure 1 %04 cUJQ4
2. Figure 2 Q ~

G

3. Figure 3 ~~~.
~ 4. Tab ~A~ - Weather ~

5. Tab ~~B~- Radsafe, Narrative*quenoe of Events .
6. Tab “C” - Medioal (plusaddendu)

.
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TAB B—.

FUdXWU NARRATIVESEQUENCEOF EVXNTS

.

By the morningofE-1day, the wind pattarns(forecastandactual)
marefavorablebutthetrendof theobservedresultintwind ptterns
was towardan unfavorableor narginalcondition.No transientshipping
was reportedon the B-2 day P2Vsweepcenteredon a slgnificat fore-
castcloudmovementontruebearingofz~” outto800milesfromGZ.
The B-1 day search~ P2V out to 375 mileson a forecastsignificant
cloudmovementon a truebearing of330°disclosednotransientshi~
pingexcepttheGeneralPatrick,whosecourseandspeedwouldtakeher
outsidethe hazardousareaby shottime. At the midnightbriefing,the
forecastoffereda less favorableconditi!min the lowerlevels(10-25
thousandfeet). Resultantwinds at about 20,000feet wereforecastIn
the directionof Rongdap and Rongerik(Figure1); however,it was con-
sideredthat the speedsand altitidesdid not warranta conclusiontbst
significantquantitiesad levelsof debriswouldbe carriedout so f-.
TARE Site was forecastto be well in the fall-outarsa and NAN Site to ,
be in a fairlyhigh intensityarea. Sincethe B-1 day forecastsgave
windstendingsignificantlytow=d LEYE,a decisionwas madeat the mid-
nightbriefingto searchonB day aheadof the cloud,I.e.$centeredon
truebearingof65° out to6M)NM and to warn shipsout of the450N?d
minimumradiu8.

.!

The routineH-18 hour adtisoryto CINCPACFXJIindicatedno signifi-
cantfall-outforecastfor pqmlated Marskll Islands,and no safetypro-
blemson aix or surfaceroutes exceptsurfaceroutesbetweenZ75° clock-
wise to 80° out to a radiusof 450 NM with possiblesignificantfall-out
in this area. Uo lmown shippingwas in the forecastfa12-outarea. The
surfaceradexwasforecastfor shot timeto shotplusSIXhourstobe
orientedin a narrowseotortothenortheastanda widesectortothe
south.withanadd.itio~circ~= rad= =ea ~O~d GZ Ofr~ius 15 ~~s
(F3*es 1 ad 2). The sectorpointingat Rongdlapwas consideredinsig-
nificantdue to the low altitudesfrom whichfall-outcouldoccurand due -
to the V- lightwindsactingon the lebelslnVOIVdC

At the 0430,1 M=ch briefing,no si~ic~t c-e ~ hen o~
servedin the midnightwindsreceived,howev~, a radsaferecomnmdation -
was madeto move the task force shipsradially,furtherout from the mini-
mum of 30 NH to a mitirnumof 50NM inthe~ qua*~t” The10W1~~
cloudwasforecastto overrunt~e TARE camp and move on to the eastwith
a &rong possibilityof overrdng NAN. The resultantwindspointingat
Rongerikand Rongelapw&e lightand were not forecastto transportsig-
nificantdetiisto theseatolls.

At 0645the BRAVO detonationwas accomplishedwithouthazardto
task forcepersonnel. The Ixx&erfiringpartyreportedin safe,but by
0715 the radiationlevelsware reportedrisingat the bunker. These
levelscontinued to rise to about25r/hr. The firingpsrtywascon-

- .-
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sideredtobe in a reasonab~ safepositionsincethe personnelwere
able to get into a well protectedar% deep in the bunker,reading
appr=imately35 =/hr.,.,.

Thecloudtracldng(byRB-29,Wilson2) durtigthemorningofB
Daylndicatalno contaminationof consequencemovingtowardKniwetok
or Ujclangat ten thousandfeet. The afternoonupwindmissionfor Wil-
son 2 was a 30 degree sectorout to 500 NM centeredon truebearingof
70° from (Z. During the upwindportionof the cloudtracker~smission,
readingswere froai100to500mr/hrat ten thousaxdfeet. Luring the
morningthe B Day P2V sweepin fkontof the cloudencounteredcontamin-
ation eariyin his mission. This P2V was replacedby another,which
completd the searchout to 600 NM.

A reportwas receivedabout 1500 on B Day that the AEC/NYOOinstru-
ment In the.@nds of the weatherdetachmenton Rongerikhad

7
ne off

scale. These instrumentshad a full scaleread3mgof 100 mr hr. The ‘
off-scalereportwas not viewedwith concernsticetask force ships
w&re qeriencing readings(whilesteamingsouth)of more.than 100 mr/
hr (TheRAIROKOgoing as highEM1.0r/k On theflightdti)● Con-
sideringthe distance(U3 N@ md a CIO~ trackerat about1945% 1
March,reportingof zero contaminationoverRongerik,it was gene-
believedthatRongerfkawlthetaskforceshipswarecaught in a gene-
ralpatternof ftielydivided(95%lessthan5 mimon ~ cascade im-

1

pactor)particlesover a wide area mofig ENE toIL Theweatherd-
tachmentwasadtisedof thiscondition~Nevertheless,the&EC/NYOO
KwajaleinFlightABLEwasrequestedat midnighttoberunthefollodng
morning. Xwajal.in FlightABLBpattem cuvereall Marshall Islands
northof Kwajalein,axd up to Taonglas the northern-mostturning“point.
Aerialreadingstaken.on the f13ghtme extrapdated to the groud.

:.<,
‘--

About 2000 the task forcecommanderwas briefd on the ovemll sit-
uationas was known at this time. This Includedthereeultsof someln-
ithl damaged radsafesurvqyinformationtakenaboutnoon by hellcop-
tar, reportsfrom the samplingaircraft(F-84, B-36Featherweightsand
B-36 Control),the firsttwelvehour cloudtrackingmission(Wilson2)
and the firstfew reportson the @2 to I@ hour cloudtracker(Wilson..
3). The upwhd missionfor lMleon3 was a 30 degreesectorout to 500
NM mntered on truebearing~ 65 degreesfromRongerti,followedby a
vectoredmissionto 17N 163Eto base at Mwetok. The task forcetour
manderwas advisedthat feirlyheavy contaminantion had been encountered
by Wilson 2 in the sectorportionof hls flightand that one F2V air-
crtithadbean contaminatedb aboutthe sameregion. The task force
commanderwasadvisedthat the readingstakenat ten thousandfeetby
the cloudtradsersware thoughtto be on the o.rdarof magnitudeof that
encounteredby the task forcetships.Sincethe only significantCOP

BEST AVAILABLE COPY
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taminatlonwas foundin regionswhich confimed the forecastcloudtra-
jectories,the requirementfor VU t~ough H@ hour trackingcov=%e
WEM cancelled.

As a resultof the reportfrom Rongerik,the advisoryto CINCPACFLT
at 2000 hoursB Day includedmentionof fell-outat Rongerikplusminor
fall-outat RongelapandothernorthernMarshallIslands. The fall-out
was attributedto an E@ hour changein the forecastair particletra-
jectoryfor the twentythousandfoot level. This trajectory,form=ti
movingtowardthe KITE,was refo~ecastto movetonardSE in a circular
clockwisepath thro~ghsouthto west. The C12?CPACFLTadvisoryincluded
no healthhazard~oblem for surfaceand ah ro~tes,bt that fall-out ~
on BikiniAtoll,as well as danageto structures,woulddelayreentrysev-
eraldays.“

8
Duringthe tripback to Uwetok on the nightof ElDay, the fleeten-

oounterd a wide area of finelydivided(apparentlyless than 5 micron)
p@icles which causedtop-sideintensitiesas high as 350 LW/hr. App-
ro~iate measureswere institutedby the NavyTaskGroup Commanderto the ~
affectthatall personnelnot essentialto opendeck dutieswouldremain
Moors. Shipcaweatherdoorswere closedand the wasMown systemsope-
ratedIntermittentlyto hold down the levels.

Bas~ on the advisoryfrom the weatherdetachmentthat theirinstru-
mentwas off-suale,the Air Task Group, on the morningof @l day, sent t

a monitorby amphibianalrcrdtto checktheRongeriksituation.This
monitorupon errlvingoverRongerlk,reportedthe atollcontaminatedand
requestedpermissionto startevacuationof personnel. At about.1300
the monitorrqorted readingson Rongerikof ~0 mr/hrat 250 feet and 3.2
r/hr one inch off the ground. TheRongerik evacuationwas oompletd in
two segmds, the ftist ~oup (8 people)comingout byl#30 hoursand~he
secondgroup(20 people)by +35 hours+ -....”. A,!,,.●.

Theqwid~@WK-jdeti~ight”~M, requestedthe previous
night,had been instructedto make an in-fl+ht reportupon reachingTaongi.
(A ptiminary FlightABLE reportindiated 1350 nn’/hron the groti at
Rongelap,445 mr~ on.the groundat Alllnginaeand zerofor Wotho.) Ac-
cordingly,it was.decidedto start a destroyeron the way to Rongelapim-
mediatdy and to set up a SA-16 =npMbian fith mo~tor~ tO che~ the Sur-
face conditionsat Rongelapbefore d-k. The destroyer-S d~ect~ to
be off Rongelapready to start evacuationat dawnthe followingday. A
TrustTerritor#representativewith interpreterwas requ~ted to moveby

. IBM from xwajaleinto arriveat Rongehp at the samet~ee The SA-16WMJ
setup, two responsiblemonitorswere especiallybriefedto makereadings
at waistheight,use severalmetars of the sametype for comparison@
to use differenttypesfor cross-check.An avaragereadingof l.br/~
madein the livingarea of RongelapIslandby thesemonitorswas usedin
the decisionthe same nightto order the destroyerto commenceevacuation
operationsat dawn. Wacuation operationsbeginabut W30j 3 ~ch

--
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andweracompletedby 1030thesamedate. Interrogationof nativesdis-
closedthat all werepresentexcept17 whowere fls~ng at Aihgi~e.
Followingthe Rong&ap operdion, the destroyerproceededto AiMnginaeJ
removed the remaining17 d proceededto Kwajalein. A totalof 17 males,
20 females,15boysad 14 girlswereremovedby destroyerand dlsem-
barkd at Kwajalein. 16 old and sickware moved at about 0930by EBM
to Kwajalel.n,Decontaminationof all nativeswaa accomplishedduring
the trip to Kwajalein. ,

The ftiLlreportfromAEO/%YoOFlightABLK IndicatedUtirlkground
contaminationat ZO mr/’hat 1651M$2 Marchand 76 mr/hratabout 1716M,
2 Marchat Ailuk,the nearestpopulatedislandto the south. Bikw, the
nearestislandto the northwas determinedto be unpqulatei and contan-
hated to about750 mr/hrat about 16~Mj 2 *ch_ Ta?n@s the nefi
nearestislandto northwas 1.5 mr/~ and qop~at~. Basedon these

● factsa decision was made to startanotherdestroyerto Utirikto an-
ticipatean orderto start evacuationat dawn on 4 brch. In the mean- ,
time R FIBMwas set up to ground survey Uttiikon 3 Mrch whilethe des-

C
troy4rwas on the way. The infinitydose of the Uttifi nativeawas com--’.~

‘A putedat 58 r. The decialonto evacuatewas made and the destroyeror-
0s
c
,b 171 deredto startevacuationthe followingmorning,4 March.A tot~ ~

47 -es # 55females,26 boys and 26 girlswere removed,decontaminated
on thedestrqy~ enroute to Kwajaleinand disembarkedou 5 Wrch. Ques-
tioningof nativesdisclosedthat all had been rem~ed. The destrq=s
which evacuatulRongelapand Utlrikwere directedto obtaindrinkx
watersamplesfrom theseato~s.

n

A checkof the water sam@es indicated

j from 2 to 28 timesthe taak force standardfor full time usage.

Q
>.-

Withthe decisionto evacuateUtirikmade and the machin~ set b
motionto acoompliahthis operation,the statusof Ailuk was put up for
consideration,This atollhas a po@&tion of 401. TheInfid& dose
wasdeterminedat less thn 20 r, 1.e., less than the miti standard
usd by the taak fore.for its samplingdrcraft cram. TM was t~
major faator in the decision-notto evacuateAiluk.

..- ,,... ..:,
Duringthe ““afternoon-of 2 Marcha directivewas issuadto execu$+e

KtijaleinNYOO FlightsBAKIX arxiCUU. These f~ghts COV=~ ~-
Shd. bhnds south of Kwajahtis The flights.were 6et up on the assum-
ptionthat the twentythousandfoot trajectoryCOUM havebroughtcon-
taminationaroundto the southand west and contaminatedsome of the
southernlkrshalls~ The flightsware executedon 3 March-Nosigni-
ficantgroud contaminationwas famd. An additionalNYOO type flight

r.

was p~formed over the GilbertIslandsfor the Eamereasons. No Si@i-.
; ficantcontaminationwaa feud. ,.
...

L)
On the basis of FlightsABLE, BAHR and CHARKK, it was determined

that no tither atollswouldneed to be evacuated. The effortWZ16there-

— -—. — . —
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fore concentratedonthosepo~ated atoUs indicatingmorethan10
mr/M at Hplus u hoursand whichwere not e=cuated. For thispur-
pose a specialsurveywas set up under the technicaldirectionof Dr..
ThomasN. White,H Div, IASL,assistedby Wjor RobertCrea, Hq JTF
SEVEN,to startfrom Kwajaleinon 5 Marchby ~M.

Followingthe surveyutierDr. Whiteand Wjor Crea,the next
effortwas directedtowardacquiringdataon the evacuatedatollsin
ordw thatthe affectsof the radiationcouldbe bett= emduated.
The investigationincludedgroundmonitoringand the takingof soil
and water samplesfkom livingareas. Secondarypurposeswere efforta
to reiucethe adverseImpacton real and personalpcperty of the hasty
departure,to determineradiationdata of scientificinterestand to
evaluatethe ttie of reoccupancyby the formerinhabitants.This ef-
fort was assignedto a destroyerin orderthatworking~ties would “
have a floatingbase for operationsashoreand decontaminationfacil-
itiesdloat. The technicaldirectionof the effortwas placedu.ndm
the supetislon of Dr. EerbertScofie, TechnicalDfiector,Armed ‘
Forces SpecialWeaponsReject, assistedby reyesentativesof CASTLE
FToject 2.5a. The rehabilitationportionof the effortwas placed
underthe eupervisfonof the commandingofficarof thedestroyer. The
partywith equipmentdeparted7 March for Kwajaleinto join with the
TrustTerritoryrepresentativeh a FBM rendemnxs with the d+troyer
at Rongelapeuly morningof 8 March. .,,”.. ,,..t

Arrangementsw-e madeto air ship sotland waterkmmpleato ‘‘
Healthad SafetyLaboratory,~, Hew York OperationsOffice,Atten-
tion Mr. krril Bisenbud. Mr. Eisenlmdwas requestedto providethe
taskforcewith dec~ Mormation and activitypm tit area on the
soilsamplesand activityper unit volumeon the water-lea ● . *
was also requestedto make suchothar analysisas he thought,neces-
saxyconsideringthe unusual circumetenteu and ,interestin BRAVOEvent.

Detslled‘reports by Dr.”White,Dr. Scovilleand ~jor Crea hav.~
been distributedseparatelyto interestedagencies. Continuingsweys
of the evacuated.atollshavebeen made for pickingup of animalsfor reed-.”
ical studiee,rehabilitationand for studiesof marinelife. Reprts on
theseactivitiestill be includedIn the abovedistributionas theybe-
comeavailable● . .

..

/ QAJcLMJo7b-’--
6 Inal RICF~ A. ROUSE
1.

2.

3*
?4.
5.

6.

RadStiefactoraConsideredat Lt Colonel,USAF ~
the Wea RadSafeCommandBrief- Chief,Tech Ops Branch,J-3
lng.
MemoforRecord:with6 Inclcovering
RadSafe13rIefhgmaterialas presented
at Cud Briefingsfor BRAVO.
Discussionof Off-SiteFall-out.
CloudTrackingOperations.
Ml: Protectionof TransientShipping
DuringOperetlonCASTLE.
Analyslsof Fall-outFollowingHUVO

s

Eventwith ~ Incla ‘+

.-
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RA.DSAFEFACTORS CONSIDERED AT TKE YZL4THER/FADSAIV3 COhYAND BRIEFINGS
.

1. Resultantwind diagram, forecastwinds for HOW Hour.

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

3* 72 hour cloud trajectoriesgiven by ~ Officerto ad-
vise British and CINCPACFLT. sa.qliw -a ad Bu s~Plin8
area; need for penetrationauthority.

4. Air RADEX: Not used at briefingunless requested.
Air WEX plotted ~d displayedIn RadS~e ‘ffice” Does not
basicallyaffect decision. samplingregion given by hodograph
or 72 hour trajectories~ .

5. outlooks: (Basedon).

a. Bikini (hodograph)

b. Eniwetok (hodogra~h)

o. Ujelang (hodograph)-

d. Native atolls ti * quad (hodW’aPh)

e. Control destroyer (hodograph)

r. ATT

g. Air

(1)

(2)
-.

for YAGs (hodograph) ‘

Routes

Thm wake (72 ho’~ :tdgcto~y) ,

T&u K!wajdein (~~ hour trajectory) -

h. Surface routas inside 500 miles (approx1 day cloud
travel ). plot of transientship chart at briefing (hodograph)

i. CINCPAC advisory (1’2hour trajectory), ”nat+.veotit-
look; Air =d surface routes., ,

AIL ABOVE ~C3XDED IN CLOUD I!RACEING PLAN

6. Summary: Evaluationas (very favorable) (Favorable)
(Favorableexcept) (Unfavorable) RadSafe oonditionfor shot
time.

. . ,%. . ) . ● .. .. .’
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5 Maroh 1954

ME!iORAND~FOR RECORD:

8

SUBJECT: Rads:afeMaterialResented at Weather/RadSafeComE@nd
Brierings for BRAVO

●

Attached hereto are coples of material presentedto CJTF
SIIVENduring the periodH minus 1+8hours throughH minus 2
hours’forBFUiVOEvent.

.

6 InCIS:
1.

. 20

3.

4.

5*

6.

~R: E-1+$hrs TWX
Briefing for CJTF SEVEN
M/R: E-36 hrs TWX
Briefing fOr CJTF SEVEN
M/R: Comnd Briefiu, “
11OOM, 28 Feb. 19540
M/R: Command Briefing,
1800M, 28 F b. 1954*
M/R: Comana Briefiu, ●

0000M, 1 Maroh 1954s
M/R: Final Weather and
Radsate Cheok, 0430M,
1 March 1954.

., ..-.’ . .

.’ ..-
‘.,’:- !

.- -

. . .
,< %.. ..,,, .;-.

. .
.,... .... .. ;.:. .

,’ .<..
.-. .

/

.

R. A. HOUSE
Lt CO1., USi@
RadSafe Officer
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lMaroh 1954

MEMORANDW IUR RECORD:

sUBJECT: H-48 Hour TWX Briefi43 for ~~ -

2620162 m 54 CONFIDENTIAL
CJTF SEWEN OPERATIONALPRIORITY

CJTF S-” (-) x
x. x....---

Weather outlook for slmt day follows:Clouds and weath~: ‘

ScatteredOumtius$ scatteredcirrus,widely scatteredshowers~

wind9 : Surface, easterly15 to 20 knots; 10,000, easterly10

to 15 Lots; 20,000$ easterly 15 to 20 knots; 30,000, southeasterly

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

southwesterly10 to 20 knots, 60,000,southeasterly5 to 15
--.——— .-.— -- .

knots.iRailSafeoutlook”voryfavmable-”, .,
L .....—-.-— .— .. .. .
.-.——.-——- --- ,,.. “-..,.,

. . . .
. . . . . -/.

.
.’

.9

. .
. . . . .,” ...

,,

/’-/

% Col BOMOt

tiR: Compiledby Bonnot, House and Xay&rd.

cERTnmD’TRuE“COPY:

/s/ R*A.“Housew+
/T~ R.A. HOUSE

.Lt.COlo USU
.

-. —. — --

f
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1 March 195k

ldE~~ FOR RECO~:

-CT: H-36 Hour TWX Briefing for CJTF SEVIIN
%

2’705V+ZFEB 54

cJTF S-
oPmmmEF:~L

MA

OJTF smm “IIN~TOK ATOLL(ADNm)

CTG 7*3

oh!
Mo

Weather outlook as of 270500Z for Bravo day follows:
and weather:Scatteredcumulus, scatteredcirrus,very-widely
scattered showers. Wtids: Surface to 15,000 feet; easterly

15 to 20 knots; 15,000 to 25,000 feet, easterly 10 to 15
knots; 25,000 to 30s000 feet, southerly5 to 10 lmots; 30$000

to 50,000 feet, southwesterly20 knotse 60,000 feet northeasterly
10 to 15 knots. Radsafe outlook for En!wetok and Ujelang very
favorable;outlook for,13iMni favorable. Request you take action
on oonfirmtion of execute order (Item 38 Checklist).

Ogle and

Graves and Reeves reoommend oonfirmtion. Bruton interposesno
objection.

COPY: I
,,

,//

R.A. IiOUSO
Lt CO1 .$ UsAl?

Ii!/R:&mbers present: Graves, Ogle,
Dr. Graves called AdM ~utOn.

‘-

LT

.,

.“

clouds ‘

1 1

COL C D BONNOT

1

Reeves, BOMOt, House, xajmad

---

.’
r

;
t

.

—.-– -+–- —..:: .-.
—

._.—



1 March 1954

MEMOFWDUM FOR RXCORD:

SUBJECT: Command &ieflng, 1100, 28 February 1954

Members present: Gen Clarkson,Gen McGinley, D. Graves,
Adm Bruton, Col Cowart,Lt Col Harbour (in lieu of Cm 7.4)
Capt Maynard, Lt Col Bonnot, and Lt Col House.

1. In general, the hodographgave a forecast surfacerad6x
in the low levels ( zero to 15,000 feet) at about 50 dies 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
hour pattern centered on approximately65 degrees in a narrow
oone ap~oximately 20 degreeswide.

2. The T2-hour cloud trajectoriesindicated all levels in I
a narrow bend generally65 degrees true from ground zero except
tlM 10,000 foot level moving generallyeast through north to.
west and a 60,000 foot level moving southwestand then west.

3. RadSafe outlookswere given as follows:

a. Bikini atoll: Favorable.

be Eniwetok atoll: Favorhble* “

o. Ujelang atoll: Very favorable.

d. Native atolls In southeastquadrant: Very favorable.

e. Control DDE: It was recommendedthat the contro~ DDE
be moved from a position 90 miles Kest or Ground Zero to a posi-
tion 230 de~ees True, 90 ~les from Ground Zero.

t. ATF and the“YAGS: The plot or the YAGS md ATF ‘
courses fra about H minus 24 hours to H plus 2 hours was indicated~
In general, from abuut Hdnus 5 to about H’minus 3 hours the
ATFs ud YAGs courses run approximately15 to 20 miles from the
armed device and the ATF departs from a Position on the edge of ‘he
low altitude radex at about H minus 1* hours to a positionapprox-
imately35 miles south of gro~d zero at H Plus 20 The uovements
of the YAGs and ATI?were presentedfor whatever consideration
was necessary In view of their close proximityto the deviceand
the radex.

.< ~ —.. -. —— - --
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g, No C1OSU= was recommendedon ah and surface

routesthrough wake and Kwa$alein~ .)

.-

S* It was recommendedthat CINCPAC
rOllOwing:

(1) 72 hours trajectories.

t2) Very favorableoutlook ior

i3j No interferenceor the air

be aavisedof the

native populations~

and surface routes.

3* It-was reco~ended that no change be ~de in the
positionof the task force ships~

4* In surnm~y, It vas reoommaded that RadSafe conditions
be consideredvery favorable,onall points,but only favorable
at Bik~i mot ato~” ‘..’;..’ ‘...

+

●

,..,.. .,
. . . .
:., ., ... ,,, -; ...,.. -.:-.,.., .,... . . . .. . .. . -,-,..”;. .&.
,,. ...’...-’ -.,

..,. ., . .. . .
:.”. & . ., ‘.. .-. ,:

--- .’.

. .:”:+” . . Lt CO1 ● , uS&.. . . ..,. 1., .,.
. . ..t ,, -,!- .. . . . RadSafe Officer .- “;..,;- :..,. ,:..0. ,---- .,
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‘. .0. .. .
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1 March 1954

Kf3MOU~ FOR RECO~:

SUBJECT: C=UDU d Briefing,IgOO, 28 ~?bru~y 19540

●

Kambers present: Gen. P.W. ckrkson~ m“ AOCO Graves$ ~“
Ogle, Dro D*

E
ewell, Gen. E. UcGi~ey, Mr. J* Reeves, CO1*

Cowart,Capt a~~d, Lt col Bo~ot, Lt CO1 House.

1. Iri@nerd., t~e 1100, 28 Feb;uay 1954 brieftigwas
confirmedexcept indicationswere presentedthat conditionswere
gettingless favorable.---.— --.-

2. It was agreed to let
until the midnight briefings

.

,.
.,.,

.,”.
,.,

. . . .
.. . .. ,.

t

.’

/

,’

th; execute decisionremain firm

.-
.
.,

,..”

.

. .

.

R.-A* HOW ‘..
Lt Col., USAF
Rad Safe Officer- ~

. .

..,..,,.
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1“. MEMOFJLNDUMFOR RECORD:

sUBJECT: COMMEMNI~rierhg, 0000, 1 M-ch 1954

. . :,,
~:; .“

Members present: @n. I?.W.Clarkson,Geg. l?.UcGinley,
v.

Gen. H. EstesZ M. A.C. Graves,Dr. W. ogles ~0 J~ Reeves$
Dr. D. Sewel~’,’Capt. W.L. Knickerbocker,CO1. W.S. Cowart,
Capt. R~ h~ Maynard, Lt Col c.D. Bonnot, Lt Col R.A. House.

.

1. In general, the forecastpresentedat “themidnight
briefingwas cmfirmed, except that in the levels between 5
and 15 thousand feet the forecastwas light and variable- In
an attemptto delineatedirectionto these winds, It was ,
determinedthat the best forecest that could be given was for
the 10 thousand foot level. This was forecast to be westerly ‘.
at 10 knots as the most pessismlstlosituation~ Consequently, “
the hodographplot was made using the .10thousand foot westerly
wind in order to present the,mostpessimisticsituationwhioh
would 000UO
0s Rong9hp-’msl@

u*--
P2
ha~~-

sreas. Thu-Iouor level running from 260 degrees.-und thro@ o
south to 90 degreeswith a six hour fall-outline-in the directia ’
or }he populated atolls in the southeast~uaamt about 15 t~’..
20 miles out from bound zero.” The high level radex ran from ~
about 45 degreesto 80 degreeswith a six hour fall-outline to ‘.
70 miles. (Since“the6 hour fall-outlines were computedon about
100 micron.partiolesize, it was recommendedthat the dlstmce ,-
be doubledfor sdety~ This amountedto”consideringparticle
sizesdown to about 70 microns).

/
2. No change in the 72 hour cloud trajectories. .

3. Ra&=afe Outlookswere ~odified as follows:

-~ .ti.- a~&~us-eh@4i@ ..fr~,.f~ab:o;~-~fa~mable-....... -., -----

b. Eniwetok atoll remained very favoreble.

co Ujelang atoll remained very favoreblec

..1 -- —.. — ----- .-

.
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d. Native atolls In the swtheast qua~ant were dis-
cussedat this point and elsewhereIn the briefing.

The net result

of the forecastwas that these atolls shouldreualn favorabledue
to the torecastlong ttie of travel for fall-outto these places.
Specifically,Wotho ad Ron6elaP‘;ereconsideredby ‘=e ~~ the
position,these being the closestnative pophted atolls
vicinityof groud zero~ ----

*~%0Chage recomm .e. Control D&: nded over the change

made at the 1100, 28 Februarybriefi~.*.-.:

t. ATF: It w“&g”~ecommended that the ATFs @2 hour

nosi”tionbe changed from 3.5qiles outh of GZ to at least 50 miles

I
=--.. south Of GZ*

‘+

4

g. No olosure was reco~ended on air and,surface
routes throughWake and Kwajal.ein.

flj‘

i
.- h. NO further”shippln6was reportedwithin 500 miles -.-, .,.

(
:“;(.3 ‘r:z” , .’

:.-<,1,! i~ An advisory to”CINCPAC~T and’&N@AC was recmnded
~ ‘i’ in confom-ce with tb above.”L ~’-.“ ‘v

....... ,.

j.””‘Task Force Ships: It was reco~ended that, due to the f

closeprotifityof Task Force ships to the outer edge of the six

r
hour fall-out,these ships be moved f~t,her ‘ut~.a ‘ad~.a li~e“,7-,

“-;:% to at least 50mileso-””‘, ““ .-.. .- “.-~~’-:;.~:””! “.”.
w ,---

‘“ ‘:w@ ~e~~@*;;*t>R:*e..oo*tions

.,
,’

.,...’,
. . ... Lt Colo’,USAF -, -,-. ,,,, ,,

,.. , ... -. .
“Radsafe-Officer

.,.. “

.

2 .

$.”
.:., . . . .. - ‘,.?

*
. .

. . ,., .-.

.“ ,.*~- ..
.. . . . .. ,’ -.”

t
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1 l!arch1954

)CEMOMNDUKFOR R3CORD

SUBJECT: FinalWeatherand RadS~feCheck,0430,1 M~ch 1954

Memberspresent: Cm P. W. Clarkson,Gen O. P. Weylend,Ik. A. C.
Graves,Gen.H. Estes,Dr. W. Ogle, Dr. D. Sewel.1,Mr.,J. Reeves,Col
W. S. CovJart,.CaptR. H. Kaynard,Lt Col C. D. ~MOt, and IA Col R. A.
House.

1. The originalforecastmade at niidnight(bothweatherand radsafe)
was consideredthe best availableconditionfor shotth.

2. The generalrecommendationfor this briefingwas one of midnizing
the effectsof the low levelnortherlyand wasterlywinds. The recommenda-
tionsas givenat the midnightbrieftig were restated.

. . .

“.

‘,

/’:

R. As HOUSE
Lt CO1 USAF
RadSafeOfficer

-.

,. .

.

1° ,,.... .
r’

. . . )“.



DISCUSSIONOF OFF-SITEFA.LLOUT
. .

8

c\~-...-4

9’.-.9

Falloutoff-sitefollowedthe patterninmdiately establishedat
and adjacentto the provinggxmnd where the cloudin geneml moved
eastnorth easterlywithprevailingwinds.Taskforoeshipssouth~st
ofNM”~oived thofirstfalloti,beinga thu’scnithem’4d&&.tiw + ~,’-
min Stripof contsminattm.Falloutontheshipswed fxum in-
tmsitiee of 1500 millixmentgensper hour on the BAIROKO whichwas
closestto the ceder of the falloutpath to a few mildimentgensper
hour on vesselsfarthersouth.

T

7.’?..
Falloutbeg= at RongefikAtollat 3348hou~z 1 ~~h as sho~

by a self-recoxxiingradiationdetectionstationplacedthereby the ‘!
NYOO ~ and operatedby pemonnel of the ~r WeatherStation. This
tistmmmt wen~ ofg scd.e-at 100mr per hour at lJ+18h- 1 Uanh.
Basedupon queryfrom air weatherpersonnela monitorwas dispatched
with the supplyPBM on the morningof 2 Ma=h. A groundn=adingof
2Ul mr/hrwas obtainedat lJ15by the rmitor who evacuated8 of the ‘
personnelon his onn initiationand recommendedevacuationof the re-
-inder as soon as possiblebasedupn the high radiationlevels. This
was concurredin and the renaidng20were evacuatedby PM at 1645~
2 March.CalculationsesttitingthedosereceivedIndicatedthatpe=
sonnelevacuatedat lUs wouldhavereceived85s @d theremainder
95 r. Thiswash fairagreementwithreadingsof filmbadgeson pe-
Somelo ~ fti badgereadingWaS 98rrepresent-3 m=~ 52r
for1,44rfor1, 40rfor96 Averagedoseforallpermml, 54 ~~t-
gems. \-

Inasmuchas thedata fxwm Rongeti is the only data showingexact
time the falbut occurredat any locationeastof the pxming gxwmd
and adjacentto populatedislandsaffect,pdby substantialxadiation;
its hportance is ouch that calculationof dosagesreceivedby native
populationsare basedupn it for time of falJ9utin thoselocatione.
A detailedanalysisof this data is thereforeappendedin the medical
tab. ..

S-ey of Romelau was made by PatternABLE of SecufityPatrol
Squadron(~tmn ~) ~th NYOO Sc~tametere aboardon 2 Matih and found
an estimatedreadingof 6750mr/hr. (Iatercalibrationfor aerialsurvey
e@pnent revisedthis to 1350).Basedon thisanditspxwdmit7to
RongerikItwasdecidedtht it would pxubablybe necessaryto evacuate
the atoll. Consequently,the PHILIP,DDE 498, was dispatchedto math
Rongelapon the roomingof 3 A!arch.In the meanttiea ~ V* sentto
gnmnd aumey the atollandat 1.830hours,2 March,theirgroundsurvey

[’

.> showeda readingof U@ minim entgensper hour. Calculationof &sage
to 3 Marchindicatedaboutlld zmentgensso the order to evacuatewas>./ . The destroyerlTULZPevacuatedthe nativesby 0935 to 1025$
$L~=~h.,Calculationof thetotal&se indicatedthat1.30zmentgenswere
received.DetailedcalculationsareappendedInthemedicaltab. A total.
of 65nativeswererenmeds16natives(theoldandsick-t)by~M ad

.



“i
.!

1:
./
‘.f

i

,.

-,

~ Inasmuchas somenativesof Rongelapv:erereportedto be on
AW@nae, the atollwas surveyed,17 nativeslocated,and an fi,tensity
of 445 mr~hrwas found. Evacuationwas completeby lm, 3 Larch. The
dose computedfor this groupis 80r and detailsare appaded.n

Aetial sunreyof Utirikby ABLZ Patterntidicated620mr/hrat
1651hm, 2 Earth (laterr-calibratedto 240 mr/hr). On 3 =~h 1345 .
gnnnd surveyindicated160 mr/hr. Decisionto evacuatebasedupon fact
that estimateddose at time of earliestevacuationwouldbe 13r* Evacu-
ationcomplete1245h=, k ~~hc Estimateof dose to actualevacuation
timewas lqr. 154 nativeswere evacuated. Calculationsappendedin the
medicaltab..

‘—The ofiy otherpopulatedatollwhich receivedfalloutof any con-

L sequenceat allwas filuk. ABLZ Patternindicated95 mr per hour at
1845hrs, 2 Ala~h. Eased upm the best estimateof fallouttime it was
calculatedthat a dose to fifinitettiewould reachappxw~tely 20
;roentg=s. Balancingthe effortrequiredto nove the l@U inhabitants
againstthe fact that such a dosewouldnot be a medicalFzvblemit was ‘
decidednot to evacuatethe atoll.

-— —
Indicationsfmm aerialsurveysindicatedsubstantialfallout

~>occurredon the unpopulatedislandsof Bikar andTaka.

-F
Very minor faUout occurredin a southwesterlyandwesterlydirection “

on Ehiwetokand UjclangAtollsbut levelsdid not aced lomrper hour
at kiwetok nor 3mr per hour at Ujclang. This was apparentlyvery fine
pa~iculate mattercarriedby the low tradewind componerh.

A dstalled~lanwas nude to nake gxmmd surveysof all islandswhich

i.

had falbut In ~cess of l(bw per
tide @formation as to decay rate
Water end soil samplesfmm these
OperationsOffice,Attmtion:Mr.

~. ;
. .

.

r,.,.#““.,-

.

2
,

hour-atestimatedfallouttime b “pro-
and vetiication of estimationof doses.
surveyswere shippedby air to HASL$NY
L!etilEisenbud}for detailedanalysis.

. ,

Lt Colhnel,USN
Ch. Tech.Br., J-3

.

. .

. .
. .

. —.——- -----
)
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1. SUMKARY:
... ,.

The BUVO Air Rad Safe Operationswere conducted
e~sentiallyas planned.”NO hazardousair contaminationswere en-
counteredby aircraftother than the samplers. Several aircraft
and crews were exposed but the levels encounteredappeax accept-
able from both a health and a decontaminationaspect. Communica-
tion and control difficultiesmade it difficultif not impossible
to forecastthe fallout in the ROngerik/ROn$elapareas. Steps
have been taken to remedy the defectswhich became apparentduring
BIUVO operations~ ~~

2* GENERAL : a

Cloud”tracking information for BRAVO ~~agder~ved fr~
five sources. The manner in tiich each of these functioneddwing
BRAVO will be discussedindividuallyin subsequentparagraphs.
These sources were as follows:

S-pliw aircraft reports. .
Sweet-sour reports. I
SPoi~ Cloud trackingfllghts~

.

Weather reconnaissanceflights~
AFOAT-1 flights.

30 SMi!PLINGiURCRAF’ii13’i&T& - “,,; “, “> ..i.,”**.’:“’.- ;.....*., .. .
These ieports were konitorad and”recorde’U’”byRad-Safe ;

personnelaboard BOUNll#YT&E ?r~ Plus two thru plus seven - .‘‘-
hours. Informationderivedfrom these reports indicatedthe ,- ..
samplingsircraftwere workhg.the South and Southeastedge ,.
of the cloud and threfora stayed in the lmsdiate vicintty-of
Ground Zero. Because”ofthe ~t~tude of the s~Pl~R6 operations
(30,000 - 45,000 ft) there is littlerelation between the opera-
tion of these airoraft and subsequentair or gro<undcontamination.
This oata$ however, does assist the AiX’.RadSafe Officerh ob-
tahing an ov$rall picture of the dispersd.of radioactivematerial~
NO reportsof oloud uovementwere received from the controlB-36
airoraft. ., ‘.”: - / ‘“’””

. ,,

40 SWEET-SOURREPORTS:

These reports are submittedby any aircr’aftencounterl..ng
radl.oaotivecontaminationand uot reporting by other means. No
such re~orts were received durhg BMVO* This is not surprising
sinceaircraft other than the samplersand traokers (repcrttigby
other means) seak to avoid areas in which contdnation is SUS-
petted.

0

. .



5 ● SPECIAL GLOUD TRACKING (WILSON)FLIGHTS: 8\,...?● ,.
.
‘e

as The first of these flights,Wilson 2, w~s directed
by Rad Safe to pre-plannedpost-shotse~rch. TMs requiredthe
airoraftto remain in a holding petters traok approximately50
miles \7estof Ground Zero from plus two to plus five hours.
This portion of the track was designedfor the purpose of de-
~ecting radioactivecloud movements toward E.niwetokAtO1l. on
BIWO the maximum activity encountered ~:’as less th~ 15 u/hrs “
Through a misunderstanding of control procedures, Vlllson 2 over-”
stayed in the holding pattern. v,~enRad Safe realized this fact,
CIC was requestedto order him into the previously designated
search sector @ once. The de16y, however, resulted in this air-
craft being well behind and to the North of the cloud segments
that must have caused fallout on Rongerik and llongelap. At 1550h!
the aircraft reported its maxtium reading during this flight. This
was reported as being betvieen 500 and 1000 mr/hr approxtiately
150 nautical miles from Ground Zero at a bearing of 60 degrees.
This and the subsequentdata appeared to verify the foreoastcloud

@ trajectorieswhioh indicatedthe upper cloud segmants,vmnlldleave
the PPG on an approximatebearing of 70 degrees,thus avoiding
the populated atolls. Wilson 2 subsequentlyreportedin-flight -
difficultywith the instrumentsused~ I

b. on the basis of the results of the Wilson 2 flight ,
the second tracker,wilson 3, was instructed to search the sam
general area but to prooeed further East to define the rate of

@
cloudmovementO At approxtitely 2000M informationwas received
indicatingthe possibilityof some oontam.inationIn the Ron erik/
Ron&elap area. fA message was hmediately dispatchedto Tg .4
requestingWilson 3 to alter his searoh area in suoh a ~er as ““”
to coyer the popul@ed area to the East. Communication delays
prevented Wilson 3 from complying with the.request. This plus
the faot that no exaot instrumentreadings (insteada range-of
readings)were reportedmade interpretationof cloud tra~~6 .
data diffioult. ~~. s . .. . 0...“

‘o. SubsiiuentWilson flights ( for plus’oneday) were -
cence~ed when it appeared that no air contaminationproblem”ex-
Isted at that tlnm,

/.”
6. ““WEATH&liiCOtiAISSfiftiFLIGHTS:

.. . .. -

G
Two Po$rel Juliet i78athe~ rsoonnaissance flights were “

*t flown on plus one day. l!hese flights were flown to the south and
to the Southeast and indicatedessentiql.lyzero air contadnation~

2

.
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7* AFOAT-1 FLIGHTS:

AFOAT-1 sponsoredflights from Hawaii indicateda maxi-
mum air oont@nation Or less than 1 mr/hr in that area, (3 E=ch(e

sfilar flightsfrom Guam reportedtenths of an mr/hr as a maxi-
mum reading~ This was encountered4 March, 100 nautical miles
west of Ponape at 5000 ftb,-.

8. INFLIGHTEXPOSURES:
-.-, .,, ,., .

As expected, severalaircraft,includi~ samplers,
cloud trackers,evacuationaircraft’and P2~ security sweep air-
craft, encountered~eas ‘f ati cont~natlone

In all cases it

appe=s that the exposures were well under task force lixd.tations
for a health point of view. Standard decontaminationprocedures
are expectedto be effective so th~t all aircrati should be re-

turned to service well prior to the next shot.- The I?2V security
sweep sectorswill.be modified on futwe shots to reduce the
possibilityof contadnating these aircraft. - #

9. CONCLUSIONS :
.,

~. ‘“~~e-~~r Rad Safe o~rations for BRAVO were generally

successf~ but several changesin proceduresare being made (see
below)to povlde more ,timelyand accurate data~9) .-...

b. NO h&z&dous areas of air contaminationwere en- @ 1
oounteredalthoughf+out iq the Rongerlk/RoWelap =ea.woQd ~
make it pobable that, suoh contam~tion did exist for a short
period.fi~tho~e atolls.”~ ~ ““’~- j:- . .. ,, -., ~.,.

!...,,,,4:,.!-.,:.,.
. . .,. .y~j.-,.’.:,r “.
,. Imprmed monitoring,data reportingand conxnuioa-.’ -,-.. ‘.,.
tion8 fao~i$ties’~;&~eQ~$r?fo ‘...,”.:,,, ~”:[.:~,.::,,;’.’”--4!”

..’.:’’~’.:~:”~:”.,.
-.“,.-,:,.‘,’!?”.,.= ,.;(.,.s...,.’. ,-

-.-... d.- Lower,semoh altitudesmy &prove the ab~ity.to
oor’~elateaii,oont-tiatim-tith subsequentf~lout” . .,..,....4,.- ...,,.,* .‘> ..“.,,.-,’..,.-, e.’ No ~&&dous- fallout”appe&i l~kely‘Int~g’Hawaiig .
pona~ or, Chum areas; i,zi “’-:.. . ,; .’; ‘ .- -,! “,:, ‘“ “ :J,~~:::.,.-&4..?,<+.....*- .. ’..:-- ,., .:. ... ,,,

;.” .. :...< ,, ..ye,..,.,:: .. ---- .;,,. .
f~ In fli@t’~xpo;uresJo’~k& Forci’perso~el’aPPe~ “. . .

well wit~n establishedlwtso ~.,’- - - : ! ,
/

,-,... ,,,., .loo “.dco#A~oNg: -’: .:.,.
.

..
,;, ‘”“A‘~ “~ont~ctis req~red between BOUNDARY ~~ ad .

WILSON ai&ft to Insure better data reporti~ and control.
(Thishas been reqyested)● ~~.

b. A TIB radiac instruent shotid be carried on all
WILSON aircraftand exact radiationreedlng should be reported.
(Has been arr~ed).

,.



o. Lower altitudessnodd be employed in tracking
operations ●

will specified in futwe vector messages.
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mMIRAmm FuRFLBcoRD

suBJBcr& Rot eotlonof

-

1954

Tren8i9ntShippingDuringOperationCASTLE

1. Is orderto *tide protectionfor transient8hipp332gla the
r@Oa lmediately outsidethe Ekluetol@slnl DangerArea during
OperationCASTLUplanningfactms were esta~isbed and ● planof
aetlonplaoedIn effeotas follows:

.

a. Phnnlng faotors:

(1) CASTLEdOUdS mme than U hours old shouldnot be
hasardous●

(2) 24 Mur travelof a CASTLEo.louddmld be approxi-o
sut* 500 nantioalmiles.L

b. Plans

o)

. . .

(3)

{4)

l%. COIM16UXM la Chhf, Pdflo nod us rquest~ .
tO tit adlanoe div=OiOU of t3hi@~ outuido8 I
coot= area *O= SOUthWOf+t ChXkWiSO throughnorth
to @st to 500 nantlcalda f%om groud Sa’ofrom
Hto HplUsuhonrD.

12v droraft T=o plannedto STeeptho Signlficsnt
foreoast Seotorof dad traml, using d.sualad
narahrsdarmethodsof aightingnuatto800nau-
tioalmilesOn&2 ~, out to 600 nantioalties
on D-1 dW ad, M neoess~, in fkontof the aloud
on D day. P2V●ircraft orm wwre dlreotedto ef-
footdiwrsiononalldips cightodla the seotm
area on D-1 d D @.

WB-29 airurafton routinemather recomaissuco
miesloasware directedto rsportall sightingsof
surfaoeshippinganotimd~ ~ s~ht%”s w=.
to be re~ed to the Radar oontor(CICUSS EUROKO)
Sn the S6 7.3 fltio

P2V aircraftd destropr aemrity sweepswere di--.
reded for the kiwetok@H DangerArea. Infm
mationfrom theee sweepswas chanrded to the R*
Oenter (CIC us Emom ●

t3’EST AVAILABLE COPY

J —.. —.. -—
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MEMORANDUMIKElREX(2RD(Cont~d)
SUBJIZT: Protectionof TransientShippingDwing OperationCAS’IZ

!l!l
2.

i

(
.t;._.

L
.,t.

The

8.

(5) l~or=tionfromtitheaboveswces waschanneled
intothetaskforceheadquartersforevaluationand
considerationattheWeather/hdsafeCommwd Briefings.

resultsof the aboveeffortsfor HIUVOware as followB:

All Imowntransientshippingwas dtvertedoutsidethe
hazardousfall-outarea. The Petapsco(AOG-1)was satled
from Eniwetokto be out of the hazardousarea by shottime.
The TruetTerritoryshipl@ Roquewsa operatin outside

fthe deelgnatedsector(fromKwajsleinto Utirlk , arriving
at Ut&lk on the morxdngof 2 March1954 amd departi% Uti-
rik on 3 March1954. The Roquewas subsequentlylocated
and monitoredat Z!ajuroand feud to havu Inslgniflcsnt
levelsof radlationoThe Meraplwas enroute IYom Honolulu
to ~wetok Iut.well outsidethe designatd sector areaat
shot time. The Maraplwas monitoredupon arrfvalat M-
retok d found not Contaminated. -

b. Based on the forecastsignificantcloudtra- (forecast
made on the nightof B-3days)theP2VsweepforB-2dqa
was directedalongtruebearing300 degreesfrom ground 1

sero. MO shipswere sightedon this sweep. mad On t~
B-2 day shot timefarecast,the P2v sweepfor B-1 @ was
directedting truebeerlng330 degreesto ● dist-ce ~
375 nauticalmiles. The reduction in dfstance ma based
on forcast reductionin resultant- epeeds. Thissweepcon-
tactedthe USS GeneralPatrickat 17-3M, 162-03Eon‘course
266 d~ees, epeed16 hots, ●t 1204Mt* rem 19% ~
ah. -d oleu the deslgnatd motorbydmttlmsah ww .
not diverted by the patrol*um ● W* on a re-f~ec~t
(de on B-1 day) of the significantclmd movementforB
day9it wasdecidedto searchIm advanoeof the cloudalong
bearing65 degreestrue frOSIgrti zeroout ~ 6~ ~nti~
miloee Two P2Vs were used. fie first of thesebecamecon-
tadnated ear~ in its Ud6S~On and WS8 forced to returnto
base. The secondwaa directedto pick up the searchin the
appralmate locationof the pretiousabortad cq it out
to the 600 mibs( The only contactreportedby theseair-
craftwas the Patapsco(AOG-1)sightedat 12-31N,17&@E~
at 1935M,1 )&ch 1954s case 30 de~e~~ sped lo ~ots~
The Phtapscowas turnedto an easterlyheadingat 2030M$1
March 1954. The-Comer h c~ef~fic~ic~e@t ~ ad-
dsed laterto havethePataPscomonitoreduponarrivalat
Honoluluin th eventa che& enrouteoould‘hotbe accomplished.

.
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MWRAHWH?CRRECORD (Contld)
SUBJEXX$ hteotion of Tran8iantShippingDuringOperationCASTLE

(i.

●O

Between% Februaryand 1 March 1954,RB-29aircraftp=-
formuiweatherend oloudtrackingmissionsIn all four
quadrantsfkom grouxdzero. Ho surfaceshippingwas sighted
on these dsslons, threeof whichwere flownto the east
northeastof groundsaro,one on 27 Februaryandtwoon 1
March 1954-

The WV and destroyersearchof the Ihlwetol@lsLniDanger
Area madeIM contacts. h a matterof Interest,a destroyar
securitysweepon 17 Febwq 1954enco~tered one ~apes e
fishingWSel, the Jtlyagikenajlnoiokoqti- 26 nautioal
mileson true bearingof 40 degreesfrom EuiwetokIsland.
This +Yhipwas eecortedtowardth northernedgeof the Dan-
= kea and leftcm COW* 315demw 9 kMOtSfithths I
recomnondatfonthat ah patrolobs~ ite subsequentmove-
ment 8. Bo fbrthar contactswiththis sh5p werereported.

As a mammary,the CIC RAIROKOwaa contaatedperiodic-
pro-shot and reported no transhnt ahippi.ngIn th area.
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~ATT3RN“OF FALL-OUTFULUMING BRAVOEVENT

i
(CombinedAnalyses- Immediateand One Week afterBRAVO)

1. Genera~. The patternof ultimatefall-outof radioactiveparticles
has been establishedutiliz~~ in the casesof the most criticalarea (i.e.
bearingabout05@ True,clockwiseto L20°True fromGroundZero)the follow-
ings

a. Aerialsurveyby P2V employingNYOO-AHCsurreyequipment,with
readingsIn m.r~hrextrapolatedto groundlevel.

b. Knowngroundreadingstakenat some atolls{earlyand later)
used with theirtime and intensity(actualobservations)to get a feel~u for
the overallsituation.

c. Resultantwind patternto establishbest yind for periodfrom
H minus1 hour (USSCURTISSObservation- BIKINI)to H plus 8 hours (Rongerik
sounding)togetherwith the H minus~ hours (Rongerik030@!)to piecetogether
the wind patternabovethe tropopause.

d. Sincethe Rongerik[NYOO-AEC)surveymetertraceestablished
“initialtime of amival of fall-out,this the was used in coordinationwith
resultantwind at the cloudlevelwhichpassedoverIkmgerih This levelwas
25$000feet vector, Its averagespeedfromGroundZero calculatedfYom
resultantwind plot was 10.4 miles/hr. At first,therewas considerable I
difficultyin makingfall-outarrivehorn the stem of the atomiccloud (0- ,
55,0m feet-troppaue) at RoWrti b 8 hours. The 10~4miles~ a~e
wouldmake cloudarriveat Rongerikat aboutH plus 12 hours. However,by the
methodof plottingthe entirecloudheight (whichis believedto be about
100,000feet)for whichtherewere availablerindsto 95$W feet~~d wifi
the assumptionsllstidbelow in constructingshadows(fall-out)of stemand
mushroom,thereare obtained2 areas- ellipticalin shape,generallyeast of
GroundZero and superimposedon each other (AppendixI). The sug~stid fa~-,
out area (blue}for the stem is orientedabout O’@ True fl’om point SE of
GroundZero, distant35 milesandwitha 200-milemajor axis,MO-mile minor
da witha seriesof extremelyhot ellipticalenvelopesemanatingfkomGround
Zero out to about110 miles. Superimposedon this area {red)Is the suggested
mushroomfalkmt patternwhich is en ellipseoriented@@ Trues40 tiles
fkom GroundZero,majoraxis at least180 miles,minor axis45-X miles. It
is assumedthat the clouddiameterIn the aushrwm for the periodin question-
was at least7O-1OOmiles. This showstherefore$that the earlyfall-tatat
RongerU could come easilyfkom

?
e mushroom- largeparticlesby H plus8

hours,and s5nce.the superimpose fall-outsfrom stem and mushroomcross the
northernhalf of RongelapAtoll,one wouldexpectthese islandsto be exceed-$ ~
tiglyhigh with theirradiationlevels. This mightbe likenedto scavekq .
ofthehotstemmaterialby largeparticlesfromthetropopauseandabove.
However,themajorhotfall-outelementmustcomefromthestemdebris.

The assumptionsused In the roughconstructionof the”ellipsefor the
whole cloudares (LtColLulejianreporton Fall+ut -ARM, SECRET,RD):
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, (1)If windshearisZ1OO forthelevelsinquestion,mtior
axisIs 8 to 1/4of themajor SJ13S (whichis the entirevectorfor levels

Ylookedat● (ThisiscaseofO-5,000feetwtidsand5-20,000feetwinds.)

8

(2)If Windshearis >10° but <12@, mtioraxis is~ of major
axis. This Is case for20,000feetwindstotropopause,andsomewhatless
for65,mto Y5,000feetwinds.

(3) If shearat levelsmakingup vectorunder study is >120°
draw circlewithdiameter = to entireresultantvector.

CONCLUSIONS

1. Fmm overallfall-outpicture,it is concludedthat falL-outmsY
have reachedllongelapIslandand Ailingtiaelaterthan the pessimistictime
of H plus 5 and H plus 4 hours,respectively. ./

2. From initialland surveyreportson RongelapAtoll with levelsat “
ErippuIsland(NE part of Atoll)stillat 2,,8to 3.5 r/hr onB plus 7 days,
the picturefor heaviestfall-outpatternsnorthof this area is established.
The relativelylight fall-outat Utirik (ESEof the hot area),higherleve~

r
(i

of intensityat Bikar (Eastand downwindof the hot area,i.e..6r/hr at H.-
r,-. phi 33 hoursalmostin downwindlinetiththes~erfi~sedelliPsesorhot

areasbutdefinitelybeyondthehotshadow),confirmthebeliefIntheassumed
areaofhotfall-outpatternabove.Kotho@SE oftheareaandhornGround
2ex@)receivedpracticallynothingbecauseresultantvectorwindspeedfrom

I

tie stemand,perhapssome of the mushroomfringe,was so low in velocity
throughthe SE to South I’komGroundZero. Enimetokreceivedat aboutl!plus

~s
11 hoursa buildup to about 10 mr/hrfor a periodof about fivehours..-

{.\ .

w 3. This type of analysisgivesa feelingonly for patternof faU-out
becauseit doesnot tell exactlymhen th~ fall-outarrives~ However~It iS
ap~nt that the 200-300plus roentgenslifetimedosageline passedon or
closeto Ailtiglnae,RongelapIslandend Rongerikwhichare at 80-1~ miles
in casesof Allinginaeend Rongebp and 130 milesto Rongerik from Ground
Zero. The I,OCK)plus roentgensltiettiedosagelinesare exceededas one goes
northfromRongelapIslandto northernislandsof that atoll. This analysis
is basedon$ (l) logicaluse of wind patternsexistingduringshottimeto
fall-out,(2)multipleshot (toweror ground)fall-outpatterndata from
NevadaRovtig Groundsover last3 years, and (3)experienceand data from - “
IVY-MIKE(Ilmitedcross-windand upwind)and CASTIE-BRAVOitself.

1

4. Ronger& radiationin%’~ity levelsare knowm at onset and evacuation
time; talc--ted roentgendosageagreeswith actual
badgesat this siteF

L. 5* The heaviestfall-cutpatternwas expected,.
eaet northeastfrom Ground.Zero.

Inclosure6
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6. The levelsof radtitionintensi~ at the distancesof Rongehp and
Rongerfiwere much higherthan expected,and soonerthan expectedsince
necess~ informationin thie rangeof yield for surfaceshotstodayIs the
resultof some scaling,up frommuch lesseryields,interpretationof upper
wind fieldpatterns,coupledwith forecastchangesand experienceof indivi-
dualswith suchlimiteddata as TVY-MKE, GREENHOUSE-~, EASY,GZORGEand

ITEM.

7. After seeingBRAVOcloudprojectpictures(takenfroman airplane)
withhge quantitiesof visibleparticdate matterfallingthroughthe
cirrusdeck abovethe cameraplane fromtropopauseand above,~itiddatato
@at heights(i.e~up to at least100,000feet)is a must for shottime
sincethe fall-outproblemfor surfaceor near shotsof largeyieldscan be
a deftiitefunctionof the mushroomas well as the very hot stemof the cloud-
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/4‘MEDICALASPIYX’3OF F~ PRCM BRAVO ‘—— —.— —

1. Medicalevaluation of personnel exposedto the radiationfrom
fall-outin case of BRAVO dependeto a great extentupon the accuracywith
whichdosagecau be coqnxted.,Basedupon extrapolationof fall-outtd
fromRon8erikdata where the fall-outtime was preciselydeterminedby
automatia recording imtmments, %t seems#ausible to cmclude$ after
U Uwance for factora~vln.gmaximumvaluesof time ad int ensit~$
that personnel uere notaxpmd todosage~muchhigherthancalculated.
lhisis particularlytrueinasclchasF&mgerikcalculationswere In good
agreementwith observedfilmbadge dataon personnalthexw●

2. Iheassociationof spptw witha givendosagew leadto or- ,.
mmeousconclusionssincesuchtabularxwlation9hipuhavebeendetised
onlyforwholebodypenetratingradiationgivenovera *od of a few
minutes. It is now gener~ believedthat the symptomsin those tabul-
tions- appar with a smallerdosethan indicated. ~ese prsoma MAY
developsignEor symptomsout of proportionto uhat wouldhave predously
been eqwcted but couldbe somewhattenpemd by the relativelyS1OW doso ;
rat. characteristicof fti+ut. “..

3. EM respect.to n&iia88 due to the lan&ge diffictity,%t wm “

extreaidy doubtfulthat Wormation obtainedby questioningwould be m= ~
13able. ,, .“; . .

,“

4. We * *w certain conclusion,howevar, TMch seen to b sound
concerninginmedlatoprognosisbasedupon the dosesbelievedto have been
receivd ,.~ ~ ‘: ‘: “:},”.,.4, ,.. ..:...... ..

5. Consid.rhg tho personnel involved in exposure to radiationthy
can be gzwupedaccedingto locatlont

,’
r.’,:” :.,,...-’:,:!..... .

. 8. RonK& :’+. -
. . . ...-.. 1.

‘Twenty-eightAmericansuoxw exposedshoxlngfilm badge read-
inga rangingf= @ to 98 roentgensduringa periodof 28.5 to 35 hours.
lheywore ●vacmted to Kwa$alelm .It was not expectedthat any of these -
men uoulddevelopany sub~ectivesymptoms● We admittedto feellngbadly
until reassuxwd after which he admittedthat his fedhg was pro-~
psychologid. Hrst blood counts taken on D plus 1 slmueda normal d.le-
tfibution. Generalizedloss of hair which usuaUy occursafter10 daye
with sufficientdosagewas not,dxpectedand hae not occ~ to date~
Levelsof personnelcontaminationwere not exceedagly high aud Inasmuch
as decontaadnationuas performedon D @w 18 beta btunaare unUke4*

,

.
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b. RonmlaD -
.,

..
Sixtpfiva nativeswere e~acuatedto Kwajaleinand may have

roc4v04 doses as M@ as 40 roentgeneIna periodof 51hours,Inthis
cas.~* lov~ of radiationis about the leveluhichmight causesome

‘ symptomsSWh as nauaea,vumitlng,fatiguahllityand loss of hair foracuto
dos.s~ ~~ for,theruducedeffectfromlow dose rat. it may happen
that symptomsas ●hve will occurin hiitidualswhouw alreadyIll or in
generally poor physioalcondition. Readingsof skinand hair contamination
woresuchthatforthiseqmsuretimeapotty distfibutionofbetaburns
couldoccurwith severaldays.If thisoccurs,ulceration mi@t develop
whichmay requtm se~eral monthsto heal. .
.

e., Allim&ae -..,
Seventeennativeson thlo islandwareeqosed to approdmat~

80 roentgenala 58 hours. Theywere e=cuated to Kua$ilein. It was not
expectedthat any subjectivesystemicBymptomsmmld develop. However,
personalcontaminationof this durationcouldconceivablycausobeta bur+e
In a spottydiettibutionwith ulcerationaa describedabo-~

..

“d. Utirl+ .BESk AV~hM3LE COPY. ... ., .
154nativesmm evacuatedto Kwajalelnafter receitig &

dose of 17 roentgena in 7$ hours. No subjectiveayutcunicsymptomsor
changes in Mood count were axpectedo Beta Inu’mare lnlmselybut am
possiblostatiatlcally.‘

.. Ailuk “&th~“ nativea;aenotevacuatedandthetotaldoso
fa ● W. tb—ti be 1.ssth= 20 roentgenas So ti~ pr*le= f~
radiationshould occur In th. pphtion~ , ,.- , .,. . . .

-.. . .~-. ”~,,;..- :.

f. SC&” otker” “ialande mcelved fall-out upoa& inhabitantsto
- inaiguificantquantitiesof radiation. ‘ ‘ :::

m m?kki’i ““ :--” “ i’- ,reo%el at or in & vicinltvof M&f Atoll -

w ‘“ ‘ ““-”’ “’ “
Per& in the concretebunkerOriMM i&nd uexw e~cuated

to shipsafloatreccivlngin generalcomparabledosage to those aboaslSMPS
all the time. Baaedon readingstaken abo@ .*o shipsit was eutimated
thetnone of the shtp~spersonneluould recei-.*- than 10 roentgene
uholobdy radiation. ZIIIS do~ ,~d not oausoany general~ymptomeof
ratition siclm!mu,however,dectitaminatlonpersonnel might have akincon-
tactwltb concentratedradioactivedepositsand poa~bly sustainmild beta
bums.

,, ..: L .-..,

6. AU nati~ ‘evacuees were held at K@ale&’ for obsekvatlonad
treatnmt should the need arise. The etationnwlicalcom@ement tookco=
piete blood counts,made physical~tions and took hlstordes. Captain
H. E. Hai@t$ (lC)$USI?$a radiologic~ IWCUcalofficerwas sent to K@a-
lel.nas consul.tanton radMion effectsto the utatlonaurgecm DallY0~
servationma institutedin anticipatingof the arrivalof a =dicd group
fm the U. S. whowezw to tivest~ate tho Pti-s”



.
._

7. me IJIS~Cal g~w -Ted b KW~eti on $ Mrch. It consisted
ofUim Wd ci~ medicalofficersandtechniciansfromtheNaval
MedicalResearchIntiitute,theAmed Forceu SpecialweaponsProjectand
tho U. 3. NavalRadiologicalDefenseLaboratoryand was establishedas
Project4.1$ Ill13 of Task Group7.1 with Com@mder E. P. Cronkite,MC$
USN, es ProjectOfficer..Drs. & V. Leroyand C. L? Dunhsmrepresented
the Didsion of Biologyand Medicine,AEC, and were to act as adviuoreto
Ih=i@t 4*1. A systmtic organizationwas set upuith ● view towardrun-
ning a sick call,performingblood *udtis, takingMstoties, *W P~Bi-
csl examinationsard documentingthe casesby means of recordsand photc-
gmpby~ Buildingsuere furnishedfor thesepurposesby COMNAVST_ and
his StationSUgeon, Oomsnder W. J. Hall,workedclose= with the group.
fie establishmentofthoinvestigatinggroupof ProjectL.1wasessantid
anddesirablefromBeveraletandpointa● Allthemedical personnel were ex-
perienced “in the fl~d Of atomicmdicfie h- b- Part~iP~tB ti Pr*
dous testing usingbiologicalmatexd.alas well as hawinghad full the
rese=~ projectsalongthis line during interti pedOd6. This ellousfor
proper evaluationof human effectstowti correlationwith data on animals
franwhich a greatdeal of our ideason human effectshave been e@rapola-
ted. Fbrther,thay constitutedan augmentationmedicalgroupfortreatment

\:

c.,.-...*.

c,1

AX xawu ssiuy u Gwquncuon WLGU evauaonmecum zacz-u~aemoAm =u~lom
advantagewas thatalmst all of the personnelhad workedtogether●s a unit
on previon8occasions.

.

8. Mono of the natives nor the ~ngex5k Americanshad preMminary or
early syst ~c ~toms consistent nith radiatia sicknessfrom largedo- I
sageof axt~ wholebody irradiation.A reportedcaseof ~omlt$mgad
a fow casesof 108s of appetitewerend significantccaeiderlngtheeudd=
changein environment and dlct to *ich they weq mb$ected, To relieve
tho lod on tho etatlonmedicalfacfflties;not kno~ of the early*
xl- of the amticalgroup,tho twentyelgbtAmericanswere returnsdto
Mwetok to remainaa out~lenks tier tho supervisionof the Surgeon$
TaskGroup 7.2. Rlood counts uere taken at appmxtmmtaly three * int*z=
vsla. They rmai.nedasympto-tic althoughtherebegan● dopmssion of UN
whit. blood cells of mild dogma. They wexw returnedto IW@alein CXI17
March. IhM.nig th. .arlydays of Mamh all patientaremhed freo of sya-
temit symptomsattributableto irradiationbut thero was a defl.nltode-
creasela the white M cell count mom ma*ed in the.liongelapgroup.
The bloodpictmw of the Al13nginaenativesand the l&gerik Americanc
wmre quite similarwhich uaa reaeonabloconsidering they were exposed b
the ●m odor of magnitude of radiation. The UtiAk gxwup showednothing
particularfrom a medicalatandpotitandwere consldez%d●s a virtually
nonaalnativepopulationfor comparisonpurposespendingtime for ob-
~ *@e llno dataf- non irmliated natlws.

By the thirteenthand fou~eenth day a t~~cY to eP~* - “
had becomeevidentin the hngelap nati~esinvol~g mwtly childrenbut
with ● few days it hadappearedInad~tsc m eetion =8 ~h PSt@
ad di.ffuae,confinedmostl~to theheadendparticularlyin childrenthe
scalpassumeda spotty appearancedue to depigmentationoftheakh
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At about the sametime that epilationappared h the Rongelap
group,nail skin lesionsbecamenoticeableon the folds of the neck,tb
forehead$shoulders and ares. They appearedto be sqerficlelandat
fist w.rahyperpigmented.As h wnt on, tho lesions,whichbecame
blisterlike, begantopeellea~a whitishdepigmentedarea intho
centorO Tho akinmanlfeetationscontinuedtoappearthmughoti the month
of Herchjall goingthroughthe earnscycleend involwlng~st of the na-
tives. The@st severecasesoccurredon the feetwith one exception-
one man developd a deep ulcerbehhd one aar. By this - all oftho
akinleaionaexceptthe ear have virtuallyhealedand It appearsthat re-
pigmentationis taking@aceO

. .1
SimilarfiwMngs Imt ina bwerpercenta.gesndat ● laterdate

oocurred in the Allhginae group. One Ameficandevelopedwhat appeared
to b. superficialradiationleslonson the back. Theywere hyperpigmep
ted and behavedas the othem. .,

Throughout, them havebeen no dewnstrative systemic symptoms
other than an epidemicof coldsin the Rongelapgroup. A few casesof ,
second~ infectionfimm skinlesionsand someunexplainedhigh fever
in childrenrespondedw911 to penicillinwith no sensitizationreaction.

The white blood oomts reacheda ndnlmumduringthe latterpart
of Mamh with a late depressionin bloodplateletsbecomingapparent.
lhe level of the meem countsbehg wll belownomal meancounts● Lmh
countswere about 30,000 compamd to a nomal mean of over 3U),000 for
the natives. Ihero is ● definite upswingin the dim blood pict- of .‘
both the nativesand Amerlcaneat the pzwent t-~ .

\0----.

@ aboat2; kwh, eevwal casesof radiatk “k wenw reported
aboardboth tho USS BAIROKOand the USS PEIKD. Xxasdnation ehowed that
h almost all cams therowere d$ecret.,areaearoundthe belt 13ne which
comaponded wall to someleeionsseenon tho nativas. I&tory Micated
that theselesionsdevelopedeonietinbetween 3 Harch and 15 March. All
wore h the xocess of heallngwlti desquaaationad mild depi@mtation
and w8re quib superfldd ● he wholob@y dose wae less then 10R and
them were no other sym#oma.

Wee M-boatomrators fzwm ‘X’G7.3 p“eented film badgesreati
from 85 to 9sR and m’e- sentf=E~j~* to ~ obse~d bY th@~a -
teaaon 16 Mmch. Since that time they havehad no symptoms no skin
findingsnor blood changes. It is likelySO- discxw~cy h “~dging or
wearingofbadgesmust havetakenplace as carefblexendaationof the
badgesbz denaitmtir revealednothingunustaelin the radiationto wh@
they were subjectad~

It was decidedat the outsetto nmnageall Caeea - a conuek
tiw manner$treat~ qmptc=s as they mwe, ●voidingexpetintation
with treatuti but behg ready* any time to perform transfusionseither
of wholeblood or @atelete U indicat~~ Stik cdl -S wxed _
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tiere complaintswore treatedu tiough *at inn had not beenpresent.
Skin leaionawen kept cleanby sw@cd soaptith excellentremits lead-
ing to “aadnimumof eecox infectionand rwmkably prompthealing. It
is feltthatthis conservativeregimengave optinmmresultsand that aU
patientsaro recovering aatisfactor40 -

Detailedreportswill be rdnderedby -ject 4J on all caaes~
~talled statistic~ analyu?swill.be requird to properlyevaluatethe
data defived~ Urino samples@i* have been analyzedin the U. S. wI.U
b combinedxlth this utndj. A detdled study of Characteristicsof the
falloutsamples,shieldingpropertiesof the measnringinstmments$and
weatheranalysisvill’be necessarybeforea mre exactdose of exkmal
wholebody radiationcan be established.The stMy of all aspectsshould
leadto a mnch cleaxwrconceptof dose versus effect.‘Xhepictm Ofe
temal gammaradiationwith a broad spectralband,combtiedwith mstemal
beta radiation,and Inteznslhazardties a very complicatedproblemin
the final report.

As ● corollaryto Lmmdiate treatmentof the personnelexposedto
the radiation,evaluationof the hazard remabing upon rehabilitationmat
b. Investigated.To that end soil and water samples,animels8planteand
other comestiblesare being investigated with a tiew of determiningif ad
when the nativesmay be returnedto theirhme atolls,

k All personnelwho hava been involvedin largedose ~sures and
those whose dose was small but * x MW to ~side ~ ~ ●ctive ma
should be o%servmd over a long pefiodof time. %e firstye- folladng
tho tests,ro-em.minatlon shouldbe at qu~eru intemls. ~s has been
discussedwith tho Diroctor$Dids5.onof Biologyand I&dicims AM$ a .!
aMses that it i8 the intentionof his organizationto maintalm● period-
ic observationsystm

k ~, nati-m fram adjaceh atollsand Americansfrom tho
Task Forco wers exposed to radiationh doses from ● few roentgens to
appmdaate~ 150 roentgwla~ Sone of the m= hea~ LrraMated ~ be
considered to have been borderline frua a standpoint of seriousness● .
u shouldrecoverframtheeffecteoftie~=o.
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