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1. Attachedherewithfor your fiformtlon and retentim are copiesof
radiologicalsurveysmade on certainlkmshallIeknd Atolls. ‘he surveys
were conductedas a resultof contadmt$on depositedon the affectedatolls
by BRAVO Shot,OperationCASTLE,firedfr~ a reef apprateg one and me
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1: b compl&mce with your oral hstructicms,the undersignedvisitedLIKLE
and AfiK Atolls, JEW Islandand WXT Islandh the EgsternMarshallsbetween
the period5-8 March1954 for the purposeOf collecttigsoiland water samplesan.
measuringlevel of gammaradiatIon presentat thQseplacesin connectionWh
BRAVO. The mi.ssio~consistingof the undersignedand a W’shdlese intezxeterj
b Iakapun,embarkedon the USS BEWHAW (DDEl#9)at Kwa$alein, visited the four
sitesand returnedto B&M, w~erethe remainderof the trip to l!hlwetokwas per Q
formedby PW. llmrefollows a detatleddiscussionof the finckbgsat each loca-
tion:

a. LZKIEPATQIL. The sampleswere taken cm I&lep Island,whiohhad th
largestnative population.Accessto the lagoonwas ga~ed throughSouth.%ss.
Poor -t at the end of :he day and nunrmouscoralheadsn~cessitatedanchor~
about4 miles from LiklepIsland. Trip h was made by whaleboatthe following
mrning. A water sample~s takenfroma largecisternfed from the roof of the
Catholicrectory,and earthsampleswem takenfrom randcxaspotsakut the island
whichwere unshelteredby trees or othergrowthat approximately0S00M 6,March
1954. Radiationreadingswere taknwith a MI-5instrumentbetween@OO M and 09CX
M and showeda mximum of 3 mllMroentgensper hour. No variationsfromthis
readingwere noted on clothtigor barefeet of tidividuab, Accordingh accounts
receivedby BishopFeeney,S.J., the populationwas greatdyexcitedby the light
and blastwave, the latterwhich reportedlyarrivedabout 30 minutessubsequent
to the light flare. According to Bishop Feeney,churchattendancewas great~
stimulatedon the day of the test.

b. _ Island. This l.ocatimwas reachedat 1100 M, 6 %rch 1954. It
consistsof a smallhmvily woodedisL~nd,surrounded by a line coral reef with
heavy surf on threesides. Therebehg no placefor landingn tial.eboat,personm
ati equipmentwere transferredfromthe whaleboatto the reef by a one mm rubber
raft. The undersignedtransferredhimselfby miming. The islmd provedto be
uninhabited,and reportedlyis a sea turtlepresem~ Turtlehunterserected
severalhouses,a rain barrelof which provideda water snmph ● Earth samples
wero gatheredat randomfrom opm areas,includingane of beach sand abovethe
high tideuurk. The partywas led straightacrossthe islandand back to the L“.t~’
ing area via the beach,in orderto verifyits tizbited state~ SamplesWn
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collectedat apprmdmate
%

12COM,6 March 1954.ktruucnt readingswith Vte Mx-~
showeda mmc$mlmofjmr , howeverthis was not consideredrellablo,sinceo
higherscaleshowedn lowerreading.

AIWK ATOLL. Tho shipreachedthis atollat approxicntolyl~M, 6
~krch195~jand slowlymoved to an anchorageoff AilukIslimd,the most hoavlly
populated. The lagocnhas not boon swept,and numerous coral hoodsand pinnacles
providedcondxlerablohazardto shipmvcment. The kn~ ~rty MoVed a shcxcby
whaleboatwitho@ Wf iculty, and agsin obt+cd water samples from the most proud-“
ant cktorn and soil samplesfrom randomunshelteredspots. Readingswith the MX-j
showedapproxinntely 3 mr/’k (offtho 2 mr scale)● An ANIFDR-27Eshoweda ~
r“mdingof 7 mr/hr,however,on a diffcrontscalea reading of U? or 1.5mrfi was
obtained. The MX-5rmding is protablynearestcorroct. No significantVarlatior.:
wcrodctcctodon bare feet or clothingof inditiuals. Samplasand readingswwo
takenat approxiantely1700M, 6 March1954.

d. MEJIT Island. TMs singlocoralislandis also surroundedby a reef,
.sis JEW, but landhg MS possiblowitha wha~boat, &o to an ama protoctodfr.
bhe surf. The islandwas foundto bo heavilypopulatedin view of Its size,tho
,otilnumberof people being 327, accordingto the Islandmagistrate. So= and
xatersampleswero takenas in the previouslydoscribod_cr, at approxkt~ ~
1~ M, 7 Mamh 1954. RoadingEJwith the MC-5 showed~ of aPP*telY 3
mr/hr (offthe 2 scale,but appraxinudmlyL5 on tho 20 scale);the ndmum roadfrx”
with a PDR 27 E was 10 m~. Tho true figurowas ~o~bly somowhorobotwoonthe
L4WO*

2. 00NCWSICNS. Low lcvol (lessthan 10 mr~) radiationmeasurcmets with
fieldinstruumts of the typoused are highlyunsatisfactory.Wo U-5 and t~e
4N@DR 27 E instrummts all showedwidelyvariantreadtngson differentscales,
and variedaunng eachothorwhen exposedto the sameradiation, An AN~R T1-B
provedcompletelyuselessnot holdingto zero O- afteran hourswar-up, and
ZI.SOshowingwidelyvariantreadingson dlffcrontscales.

3. “RECCwmATICt?S.Iandingpartiesin Isbnds suchas JEMOand WIT shoti
bo providedwith a rubber6-unnor 8-man jmeumtic boat,to providegrcatorsafety
to pcrscnncland equ.ipmxt. Thiswill permitlandingdirectlyon Iim mral reefs
with lCSS dangerof the boatbeing stovoh. Shipsassignedto suchmissions
shoulddraw such cquipnmt prior to departure.

4. Tho successfulaccomplishmcmtof tho missionwas greatlyfacilitatedby
iho lntercstand enthustitiof tho CaxmandinjzOfficerof the USS RElfWLW.CIX?L. H..
.“~lford,USN, and his officersand
to
C)f

the-mission,however,the many
problemsproved invaluable.

(

men. l%c~ materialcontributionswetinocossar2
=luabln mggcsticns and assistancein ~lutions

/s/ R. D. Crea
R. D. OIWA
MAJ, USA

.
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MEMoFMJDUM FOR:

Sum: Report

CJTFSEVEN

on ‘Sofland WaterSamplingMission

I-OMarch 1954

1. k compllancowith your oralinstructions,tho undersignedvisited?iotjc,
Erikub,Wloelap, Wotho,MajuroAtollsin tho MarshallIslands5 through7 Mrch
1954for the purposoof obtainingearthand drinkingwater samples,and of moasur--
tig gammaray doso rates,and also chockodtho radiologicalconditionof tho S.S.
RCQUEon ita arrivalat Mjuro 7 Mmch 1954.

2. Tho firet four atollswore visitedby Uarshallcso intcrprotorTakwhi
and ttn writerby moansof an U’F-lamphibiousaircraft. IQaro =s rcachcdby
C-47. Erikubmighthavebcon omittodsincoit was not tibited, tdng pmporty
of tk Wotjo tribe whichgoes there only ocmsionally to gathercopra~ (Thiswas
unknownuntilafter tho visit.)

% At each atoll,onlytho prticipalinhabitedislandwas visited. At each
visitediskmd an effortwas made to composea roprosontativosoilavcragoby
col.lottinginto a shglc containersovoralsamples,each appradnntcly cno uqym
foot of area and em inch depth. WAtor samplesworo collactcdfromtho prhcip-’“
sourcescurrently in woo Tho gammadoso rates aro avcrcgoe for the inhabited
aroasa ●

Q
4. With regardto certainminor discrepanciesbctwocntho suxmy methodsus-

by Major R. D. Croa and tho writer;it was originallyplannedto perform the sur~

$ointly, and when it bocemeadvisabloto scparatoand surveydifforontatolla,no
tim remdnod for dlscussioaof detailsof tochniquos.

5. &m-ray doserateson Wotjcand cm Erikubaro each tic mxago of M-5
and AN@lR-39 avoragcrcadnga whichagroodreasonablywell. Tho MX-5was rcndc~
lnopcrativowhcm tho rubberMO raftwas swampedby surfon-tho firstattx to
launchfrom the beachat Erikub. ~OhWing the Wotho SllX%3y,the =39 duvolow?
a temperatur~cpcndcntr-ding of 0.4- 2 mr/hr, so that laterreadingsin this
rangearc of very dubiousrchbility.

6. Tho fouow~
Water Sample:

ATcZL IsLAND

W(YL’JE OWED

EUKUB EmxUB

tabulationsummirizcsthe atoll survey. S is Sdl, V h

DATE TIME SAMPLENO MRfiR & SAl@LING

Sk’ 1600 S5 3.5mr/kr,l-ch, 3-M.id-fl.-
age, l+ck village.

W6 “ ~ well plus~ catchbash.

5 Mar l?I-5 S6 1.5mrhr. l-mid-viJ.lage,1
m-Datk to beach. NO iitibit-.
ants> no water supplyfo~d,



ATOLL ~SMND DATE

MAIQELAP KAm 6 Mar

MMJRO ULIGA 7 Mar

TIME SAMPLENO

w S7

w

lA15 S8

w

lxx) S9

MR~R & SMPIJNG

1.8 mr~, 2-viIlago,2-path
to beach.
Well Watcrc
From catchbash

0.8 mr~, 1 by Well;2-mid-
Vixlago.
Mll water (no rati in catch
basinfor 2 m.)

0.5 mr~, 4 frm nm A*
Bldg.
Tap water.

7. PacificMcrcncslan
Guam. IcftEbcsm 0840 Idm 1

c.:htity almutwhen deckslmt washcch lkstcr ns advised~toktvc..deekswashed
~ownas som a9 convenientG He tiastol~ that the activitywmuldrxt hurt-anmnc,
but th-.t+t was undestiablsto have it aroundlingerthan neccsaar?. t

8, RECOM@NDAT~~ Futurebits to Erlk@ and lkbolap shoti”not b
attomptcdby ~-l -opt under cmtiions of grcatorurgcncy~ Tho Writcrt8 prior

‘qxxicncc in such operationsis very Mmitcd, but fromhis own obscr~ti~g plus
the remarksmdc by thosobettorqualifiedto $dgo, it appearsthata fafi amou-’
of risk is involmd.

9. Especiallynotablowas tho very coopcrativoattitudeof the Navy p6rsonnc
at hjalcti and tho MarshallDistrictAdministrativeOffickb at Wuro ~ sup
pcrthg this mission.

1
/t# T. N. \’hito

bcl: DR. T. N. WHITE
MarshallMands l.toll Hmlth Division
%fl@CS collcctcdby T. N. LASL
White,5-7krch 1954

2

~,
r-,/

,-’



MARsHALLIsLUJllSATOILSAMPLESCOLIMXED BY T, N. NHITE,5-7MARCH192

Earth sampleswore colloctodas follows:

At each islandvisitcd sovoral samples woro dug and put intotha mm
cmc-gallon‘ioc-creamcarton”● Each sampb (Le. each digging)approxktod oxm
squaro foot to a depthof onc inch. ‘Ibcnticr and bcations of tho oamploswere
solcctodto rcprcscnt,as well as couldbo judged,an averageof the areasused
by tho tibitants, aftertho samplesworo udxod in the cartono Areasthat~r~
unusuallysbdcd or unshadedby trcm wcro avoidod. $’hcIargo ‘pobblmfi in tho
compositercpmscnt coralgravelfrom %dn strcot~throughtlm Village.

Whtcr sampleswore scloctcd according to tho princi@ sourcoIn currentuse~

-.

Inclosllre1

,.
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Task Grou 7,1
!APo 187 (HOW P.0, Box 8

c/o Postaastor
San Francisco,CaMorda

TU-1%54-375 lz March 1954

SUBJIXT:

1,

RadiologicalSurveyofDownwind.\toils Contaxninatodby BRAVO

Acknowlmkxnont

Tho members of tho surveyteamwish to expressthofiapprociaticnto I
hptain, officersand munbcrsof tho crow of the WS MCHOLM (DDE4k9)forthO-
assistancoand cooperationin cmducting tho surveyhordm reportod~ captain
ElMot turnedoverall possiblofacilitiesof his shipin orderto assistim tic

LT Frink,tho IQcecutivoOfficcr,organizodall tho operationsof tho
=%ics, and it WM only throughhis personalMrection and participatim
that it was possibloto carryout the smallboat surveysundercxt~unly diffk
cmditions. Sincomost of tho lagoon~tcrs woro not navigabloby a X)DE,it wa+
nccossaryto make long boattrips in M@ seasand land on trickycoralrocfs.
That it was possibloto make, withoutmishap,a detailedsurveyof fivowidely
separatedatolls tn tho coursoof thrcodays with onlylnm boats was largelydu

I

to his OffOrts,

2. Intreducttm

Tho EtAVD Shot contaminateda numberof atollsin gcm rallyeastward
dixvetionfrom Rikinito suchan extent tht it bucamo nccossaryto ovacuatoth
nativePopulaticmsfrom~Gbp, AMnginac and UtirikAtollsand tho ~tary
pers~l on RongorikAtoll. Followingthis evacuationC!JTFSE- organizedt}
subjectdetailedradiologicalsurveyof tho atollsto the eastwardof ~
(Wf. CJTF SEVEN IMwctok 060@Z). The data from this surwy were requiredfc
the followingpurposes:

a. The evaluation

b. The ostiaation

c. The estimation
surfacedotcnatlons~

h Connection
Wilds,Trust Territory
cvacuatcdhabitations,
graphy.

with

of the

of the

of tho

mliation effectson evacuccsO

elapsedtime boforcrcoccu~cy.

icsidualradiaticmeffectsof largeyields

this survey,teamsfranvariws Task Groupsand M.
Representative,kturncd to the atoils to securethe
serticotitary cquipncnt,and obtaindocumentaryphot~

3. operationalSchcdulo

. 8 March - @OO SurvoYtam rcndozvousaboardUSS NI(XOMS (DDE449)
+%@ in R&clap Lagoon.



sUBJECT: RadiologicalSurveyof Do~wind ~’,tollsContminatod by BMW)

4.
members

The USS

“8March-1000-

9 March-0700-

91&mAl-1500-

lfl March- WOO -

10 Urda - WO -

lllbch- 0700-

12 March-0800

1$00 Two partiesin smll boats survoycdUving arcs
on RongolapIslandand castornhalf of RongclapAtoll

1130 Two partiesin smallboats ~occcdod frum the I
whichw.s stationedoutsidoUttiikAtolland survoycc
Utirikand Aon Islands,tho adn islandsof thO Atoll

1700 OnC partyin a smallboat landedon tho outer
roofof Bibr Islandand survoycdtho tiland,the ox.
largoislandof BikarAtoll.

LUXl Two partiesin amll boatsprococdcdfrom the 1
whichwas stationodoutaidoRongorik Atoll. and survc:
EhiwctakIsland(whcrothe Task Forcofs Unitshadboc
stationed)and tho otbr inqxrtantislandsof tho hto.

1900 Twoparti@lin smll boatsprocoodcdfromthe E
which*S stationcdoutsidoAlinginaoAtolland survc
the inlmbitodislandsof tho Atol.L

1400 Onc part’yin a @ boat survqmd tho northwcs ,
orn Isl.mdsof RongclapAtolland onc partyrochockod
tho livingareas on RongoIapIshnd and establisheda
roforcncolocationfor futuredecaymcasuromnts.

Surveyteam arrivedIMwot ok Atoll vla DDE.

~c foUovcbg personnelfrom tcst,projectsin TG 7*1,~ 1.3Sgcmd as
Of the ~VCy t-

HorbortScovillo,Jr. TU-13Staff
RichardRast Project2.1
RichardSo& Projoct2.5a
l%lmcrStropc projoct6.4

NICHOLAS(DDE449) supp~cd boat crewsunderthe directionof LT Cliffc
Frink,IkocutivcOfficci~-for-iurvcys.

5. Instrumntaticm

RadiaeactAN@DR-39was sclcctcdas the instxumcntto bC Wd ~ the
conduct f tho survey.

&
F’ivo (s) Oath of N’@DR-39 wcro caMbratod ~th an 80

CurieCo sourcotwcntfifourhoursbcforodoparturc. ~C cal.ibratf.mylcldcd
zerovariationbotwccninstruments- ~ scalo. Upon CrosschockingthrOC Of
thcsoinstruments,(a pointof actualsurvey)in a radiationficM of 0.320r~
it was foundthat all thrcoinstrumentsgave the samoreading.

ThCSO surveymotcrswcro subjectto prolonged
tions of daqmcss (to the pcdntof sca water splashing
and conttiualroughhandling. With cmo cxccption,all
efficientlyfor the durationof the opcratim. On the

uso underadnrsc condi-
ovcr thcm }, salt deposit
instmmcnts operated
final &y it WaS found



SUBJECT: RadiologicalSurveyof Downwind;~tollsContamiratcdby BRAVO

that ono surveyrectorcouldnot bc properlyzeroadjusted. Thc”four rcmalning
.“X/PDR-39,stilloprat cd offticntly and s~-d to bo ~ good wor~ ordor~

@M (1)each Bockmn MX-5,and ono (1)each AN/PDR-27Awas broughtalor
for any low intensitychocksnoocssary. Two (2) each calibratedAN/PDbTIB, WC)
on hand to servoas s~rqs in tho ovont of operationalfdluro tith the ANmw.
Nonc of thosoinstxwncntswcro roquimd.

6. Tho avuragoand’maximumgammadoso ratesncasurodon tho variousielar
of each atollaro pbttod in Figures1 through5. All masurcnxxts wcto undc a;
waistheightunlcss othorwieokdicatcd. The uaxhum readingsdo not includo
masurcmcnts mado with tho instruacntnextto a contamimtcd surfacoe

Dotailodsurvc~ wcro mio of all tho tibitcd l.ocaMtico* ~al
readingsaro giva in Tables1 and 2 for tho nativo -go of kx%cbp I*dJ
and the ‘lG7.4camp on IhiwctakIsland. k gcncral$the tillagcs~d *C ~mPs
ap~rcd to have slightlyloweravcragodosoratesthan the rodndcr of tho
island. This can perhapsbo ascribedto diffmcnt gcomotryof tho contaml.nati~
and to slightlygrcqtcrpmotration intothe 100sogravelti the nativo~gc
Tho doso ratesinsidothe nativohuts appoarcdto bo almosttho samoas the doe
rato outside. The doao rato in the middlo of tho militarybarracks,tats, ti
shackswas l/3to l/2 that Outsidoo Thiu reductionis probbly hrgcly a gcm
Cffeet, The doso rato fell off rapidlyon tho beachbelowtho high tidennrk.
Thorowas no cnddcnccof rainwashingoff tho cent-tcd =tcrial$ Tho f-i

on the windwardsidesof tho islandsappcarodto bc slightlyatmxmavcragocon-
tamination.

TABLE1

TYPICALRJMDINGSIN RCNGEIAPVIXUGE -8 MARCH

!kcation Dose Rato (m&)

Ron@ap Island(average) 375
Centerof village
Nar centralcistern ?:
Near southerncistern
Near northom cistern 350

TABLE 2

TYPICALREADIMX IN CAMP ON ENIWE’l!OKIS. - 10 MARCH

Locati(n

En.iwotakIsland (average)
Mess hall
Tent, edge of mti camp
Iatrino
Sleepingquarters

%
Dispensary

outSidoDose
Rate (mh)

280

270
‘-260

InsideDOS(3“
Ftatc:imrh)

--

175 *
w)

,.-
b, ‘:

‘, c-”



Radio9tation 290 160
WeatherStation(N end of island) 230
Proj 6,6.Station(S end of Ma@ 240 .-

In orderto estimatethe rate of decay between 8 wd llkrch, the
ing rad~tion mxsuremmts were takenrn three days on Rongdap Islandr

8 h!arc~ 13.March

Comtrallivingarea (village) 2S0 mr~ 174 m+
Southernmost cistcxn 220 mr~ 11+5,+r
Roof of cistern(Southernmost) %0 m/hr If+oll+r
Gxwund (ccntact) cisbrn area 220 mr/)lr Ilo mr~

An area waa eelectcd30 ynda inlandfrom the Rongdap cemotcryau

fou.cm

a ureas
@ w~t forfuturedecaym=surommts. ‘his area is-out~tiedwith 2X4e plac
on paih. The waistheightreadingwas 210 mr~ at 1000hours,11 March 1954

7. sampleeolle~tiona

Water sampleswere collectedfmn the mtcr suppllcsof all inhabitei
areas. About two qyartaof waterwore,transferredto a polycthlenobottloat
each sito. Thesewill be turneduvorto the New York OperationsOffice,’AlU2f tanalysis.

Soil samples,wore collectedat all inhabitedareasand alsoat sewn
uninhabit@ islands. h collating tho soil samplm a one footby onc foot
squarewas marl@dm the groundand soilto about m inch of depthwas mmovoc
from the squareand transferredto a cardbuardcontainor. The primry sample:
will bo tumcd overto the New York operationOffioe,AIW, for analysis,and
s~amdbrs aapl.oswillbo analyzedby Program20f TU 13.

Listedin Table3 arc the samplestakenwith the doseratofncasured.
at waistheightat the Lxation wherethey mro taken.

TABLE3- SOIL

Samplo No. Atoll Island Date Mr/kr

1? pw~ Rmgelap (North end)
RongelaP(Oenterof ~ge)

: Rongel.ap llong~nggelmile north of
8M3r 340

4 Rongelap ~e~~ South cistern
U& 2X)

g Ron#yAp Ertiippu 8 Mar W
Rongolap Erdaetok 8 &r

‘F Rongelap Kabelle 6 Mar 2%
* Utirik Utir~ 9 Mm
9 Bikar Bikar 9 Mar 1%

lo Rcagerik llliwetak loll!ar 280
~* Ailinghae Sifo 10 Akxr MO

%

*Smll additionalsampletakenfor analysisby kogram

b



s.x@oNo. At011

1 Rongelap
2 Rcngehp

3 Rongelap

4 Rongelap

5 Utirik
6 Uttiik

7 Rongerik

In additionto the
ward side of BikarIsland.
at this Petit.

M%!5
Island E&2

Rongekp (centralcistern) 8 Mar
Rongdap (Northpart of
village) ,+Mar

Rongelap(Northemkt
cistern) 8 Mar

Ron@l@l~njSouthmmost
$ Mar

Utirik(cisternnear church) 9 Mar
Utirik (cisternat southof
-e) 9 Km

~iwetak (Distilkti.onwater)10 Mar

Mrfkr

300

350

400

m

s

above, a sample of fotigc was takenat the wfit
The ratition fieldwas 180 mr/’hron 9 hrch 195

8. Conclusionsand Recomnendaticms

a. Tho nxliobgical surveyproved thata largeyield surface-deto
tion can produceextremelyseriousradiological m ntaminationovera distam
more than 120 fIlikS dowmind and importantcontaminationabout250 *S do~.
wind.

b. I!hecenterof the
sanewhatnorth of tigehp and
betweemMJciniand Eikar.

eontamhatk patternfromthe lRAVbShot tic
RongerikAtollsand probablynot far from a 1

c. A1.thou@the falkxxt was seriouscn RongelapIslandlccatedat
the extremesoutheasttip of the atoll,the contambath was aboutten th
greeterat the northside of the atoll,twentymilesaway.

d. The contandnath decreasedby a faotorof about eightover the
downwinddistanceof 50 miles betweenRangelapand %ngerik.

e. Standardmildtaryfieldhousingprovides a signi.fimmt degree c
protectionto personnel inside.

f. The AN/PDR-39provedto be a very satiefcctorybstrumont for
fieldsurveywork underrigorousenvironmentalcontitials.

g. A S- DDE with two (2)whale boatsis not a completelysati~
factorymethod of caducting a broadradiologicalsurveyof the t~ ju~
completed. Futuresurveysshouldconsiderusrkgvesselsca~ble of enterfit
more of the atollsand of handling a he~c opterand several small hts.

6 hlCh: . .
Rad. SurveyRongelap /s/
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Rad. SurveyRongerik

HerbertScovKlle
DR. HERBERT SCOVIXZE

Rad. SurveyAifiginae
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