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1. Attachedherewlth for your tiformationand retentim are copiesof
radiokgioal SUrveyamade on oer?tainMarshallIslandAtolls. The surveys
were conduatedas a result of contadmtb depositedon the affectedatolls
by BRAVOShot,OperationCASTIJ3,firedfrom a reef approximatelyone and one
half nautioalmiles southwestof Nam, W&i Atoll. BRAVOShottimewas
IS45 Zebra,2$ February1954.

2. ??..terand soilsampleswere shippedto the Healthand SafetyIabora-
tory,New York O ratims Office,

r
AtomicI!hergyCommission(Attention:Mr.

Merrillllisenbudfor analysis,
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SUBJECT: Reporton Soil and WaterSamplingMission
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SEVEN

/\,
S&n Francisco,California )

1. & compliancewith your oral instructlms,the undersignedtisitedLIKIEP
and AIUJKAtolls,JEMO Islandand MEJIT Islandin the EasternMarshallsbetween
the period5-8 March1954 for th purposeof collectingsoiland water samplesanc
measuringlevelof gammaradiationpresentat thoseplacesin connectionwith
BRAVO. Themissio~consistingof the undersignedand a kWdl.ese interpreter,
Ian Ldapun, embarkedon the USS EENSHAW(DDEl@) at Kwajale$n,tiaitedthe four ,
sitesand returnedto Bikini,where the rematiderof the trip to &iwetok was pc.$
formedby PEAL Therefollowsa detaileddiscussionof the fhlings at eachloca-
tion:

a. LIKIEPA’TOIL.The samplesweretakenon IA.kiepIsland,whichhad th:
brgest nativepopulation.Accessto the lagoonwas gainedthroughSouthpass.
Poor lightat the end of the day @ num?rouscoralheadsnecessitatedanchoring
about4 miles fromId.kiepIsland. Trip in was made by whaleboatthe following
~~. A waterssnplevms takenfrom a largecisternfed from the roof of the
Catholicreotory,and earthsampleswere takenfrom randomspotsaboutthe island
whichwere unshelteredby trees or othergrowthat apprately @OO M 6, March
1954. Radiation readingswere takn with a MX-5 instrumentbetween0800M and 09CK
M and showeda muchnumof 3 milliroentgenaper hour. No variationsfromthis
readingwere noted on c&thing or barefeet of individuals.Accordingto accounts
receivedby BishopFeeney,S.J., the populationwas greatlyexcitedby the light
~d bk~ wave,the titterw~h reportedlyarrivedab~ ~ ~utes subseq~t
to the lightflare. Accordingto BishopFeeney,churchattendancewas greatly
stimulatedon tk day of the test* <-.-.,,. “.:.’,L’.; .:h<~

b. JFAKlI$Lmd. This locationwas reachedat 1100M, 6 March1954. It
consistsof a .smllheavilywoodedisk~ad,surroundedby a ld.necoralreefwith
heavy surf on threesides. Therebeingno placefor land= a vkmleboat,perscnr:
and equipmnt were transferredfrom the whaleboatto the reef by a one man rubber
raft. The undersignedtransferredhimselfby swindng. The islandprovedto be
uninhabited,nnd reportedly is a sea turtle preserve~ Turtlehunterserected
several houses,a rain barrelof which provideda water sample, Earth samples
were gatheredat randomfrom opcmareas,ticludingone of beach s,andabovethe
high tidemrk. The partywas led straightacrossthe island and back to the land-
% area via the beach,in orderto verifyits unintnbitedstate~ Samplesmre
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hcollectedat approximatev 1200M, 6 March 1954. Instrumentreadingswith th
showeda xlmxhumof3mr , howeverthis was nat consideredreliable,since
higherscaleshoweda lowerreadhg.

c. AIIUKATOLL. The shipreachedthis atollat approxiantoly16(%
Wrch 1954,and slow~ movedto an anohoragcoff AilukIsland,the most hmvil
populated. The lagocmhas not been swept,and numerouscornlheadsand pinna
providedconsiderablehazardto shipsxmmmt. The landhg partymovedashor
whaleboatwithotidlfficulty, ,nndag~.inobtained water samples fromthe most p
ent cistmrnand soil sampks from mxlom unshelteredspots. Readingswith th
showedapproxisntely 3 mr/hr (offthe 2 mr scale). An AN/PDR-27Eshoweda hi
readingof ‘7mr/ht,however,on a differentscalea readingof E or 15 mrh
obtained. The MX-5 readingis probablynearestcorrect. No significantvart
were detcctcdon barefeetor clothingof individuals.%mplcs and readings
takenat approximately1700M, 6 Wrch 1954.

d. MEJITIsland. This singlecoralislandis also surroundedby a
R3 is ~0, but landtigrns possiblewith a whaleboat,&c to an area protec
the surf. The islatiwas foundto bo heavilypopulatedin view of its size,
>otalnumberof peoplebeing32’?,accordingto the islandmagistrata. SEAl~
water sampleswere takenas in tho prwdousl,ydescribedmanner,at appoX&t~
1300M, 7 Maroh 1954. Readingswith the MX-5 showedmaximumof approxiQm$et
mr/hr (offthe 2 scale,butappraximatelg1.5 on the 20 soak); the ~ r
with a PDR ~ E was 10 mrfir. The true figurewas probablysomowhorcbctwcc
two.

2. CONCUJSICNS. Low lCVC1 (I,Ess than 10 mrfi) radiationmeasurcmds
fieldinstrumentsof the typo used are highlyunsatisfactory,One MX-5 and t
AN/PDR27 E instrumentsall showedwidelyvariantreadingson differentsci!
and variedamong eachotherwhen exposedto the sanerdiathn, An AN/’FDRT1
provedoompletclyusehss nut holdingto zero evenafteran hourswar-up, an
also showingwidelyvariantreadingson cliffcrontscalese

3. RW@MENDATI@lS. landingpartiesin iskm+dssuchas JEMOand MEJIT
be providedwitha rubber&man or 8-man ~euzntic boat,to providegrcators
to personneland equipmnt. Thiswill permitM.ndingdirectlycm lim coral
with less danger of the ba+tbeing stow in. Shipsassignedto suchmission
shoulddraw such cquipncntpriorto departure. ,,. .

/.-’, ,;~

& The succcssfhlaccomplishmentof the missionmn~greatlyfacilitat
the interestand enthusiasmof the CcmuEmdingOfficorof the USS RENSH.AW,CIM
L1.ford,lX3N,and his officersand men. Thcirmaterialcontrituticmswerenoo
to the mission,however,the mny valuabk suggestionsand assistancein mlu
of problemsprovedtivaluable.

/s/ R. D.
R. D.
MAJ,

Croa
CREA
USA
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MEMORANDUMFOR: CJTF SEVEN 10 March 1954

suRnm: Reporton ‘Soild Wtor SamplingMission

1, h COMpl.iUJCC with your oralinstructional,toc Undorstied ~sit~d %t: .
Erihb, Makelap, Wotho,M@ro Atollsin the MarshatiIsland!$

!0
thrOugh7 ~rch

1954for the purposeof obtainingearthand drinkingwater samp s, and of moasur’-
@ gaumacay doso rates,and also chcckudtho radiologicalconditionof the S.S>
WJUE on its arrivalat ~kjuo 7 hrch 1954.

2. The firet four atollswore visitedby ?darshallnscintorprctorTakushi
and tb writor by mans of an UF-1 amphibiousaircraft. Majurowas roachedby
C-47. Erikubmighthave boon omittodsincoit was not inhabited,beingproperty
of tb Wotjo tribowhichgoes thero onlycocasionallyto gathcr copra. (Thiswas
unknom untilafter tho visit.)

% At ~ach atoll,mly the prticipalinhabitedislandwas tisited. At each
visitcd islandan cffort VAS made to composea rcproscntativcsoilavcragoby
collect- into a singlecontainersovcralsamples,each approximatelyonc square
foot of areaand onc inch depth. Water samplosworo collcctcdfromthe principal
sourcescurrentlyin use. The gammadose ratesaro avcragosforthe +bitcd
areas~ .

Q

4. With regardto certainminor diacrepancics bctwcontho surveymthods us-
by Major R. D. Croaand the writer;it was originallyplannedto prform the sur~~
jointly,and when it becameadvisabloto sc~ratc and surveycliffcrcntatolls,no
tim remainedfor discussionof dcteilsof techniques.

5. &--ray dose rates on Wotjcand on Erihb arc each the averageof MS-5
and AN/pIIR-39averagereadingswhichagreedreasonablywell. Tho MX-5was render
tiopcrativcwhen the rubber IJfo raftwas swamped by surf on the firstattemptto
launchfromthe beachat Erikub. Fotiwing tho ?fothoSWVCY, the =39 dcvolqxx
a tcmperaturtiopadcntreadingof 0.4 - 2 mr~, so that laterreadingsin this
rangearc of very dubiousrollability.

6. The followingtabulationsunmarizcsthe atoll survay. S is Sail,W is
Whter Sample:

AT@L ISLAND D#TE T- SAMPLENO

WUI!JE ORMED 5&r 1600 s5

W6

IXIKUB ERIKUB 5 Mar 1715 S6

MRAW & SAMPLING

3.5 mr/kr,l-beach,3aid-dlL
agc, l-backvillage.
~ well plus~ catchbasin.

1.5 mr/)lr.l-mid-Wlage, 1
on ~?th to beach. NO inhabit-
antS, DO water supplyfound.

/3



ATOM ISLAND

MAUELAP KAVEN

?&nJRo ULIGA

DATE

6 &r

6 Mar

7 Mm

~ SAMPLENO

w 57

u

1615 S8

w

12m S9

14R~R& SAMPLING

1.8 SU+IW, 2vilJago, >~th
to beach.
Ml water.
From catchbasin.

0.8 fnr~, 1 by WO~; 2-mid-
villago.
Well water (norain in catch
basinfor 2 sm.)

0.5 mr~, 4 from mar Admin
Bldg.- -
Tap water.

7. PacificMicrcncskn WAc S.S. WQIJIV, Master:LawrcnccBlanc.hom ~’
Gum, left Ebcyc 0840 M on 1 March,cntcrcdc~ol to UtirikIagocnabut 12@)--
on 2 March,and anchoredin Lagoonat 1524M a 2 March; dockedat Majuro (Wa
Is.) 163Qdon ‘7March. Readings(m@) after docking:2.3 insidemain dock stru:
~uro,l-oon open deck,.54 h. slec~. quarterson upjcr.deck,l&30 on rope and
canvas. Priorratintionlevelsc-nnutbe cstimted becauseof ri-dn eq@ls and u
certaintyaboutwhen deckslastwashc~ l.wter was advisedto have..deckswashed
downas socm as convenient.He wcasto>d that the <activlty m uld net h- ranymc~
but th-.t$t was undesirableto have it aroundlingerthan necessary. t

8. REOCM@NMTI@JS: Futurevisitsto Erikuband A5alcolapshould not bo
attomptcdby UF-1 oxccptunderscnditions of groatcr urgmcy. The writcrlsprior
cxpcricnccin such operationsis V= y limit cd, but fromhis OWII obscrvatias plus
the rmarks Mdc by those bctt cr quauicd to judge, it RppOUS that a fah amouni

of risk is involved.
L’“.Ji. /;J ;,, ~:;~

9. &pcciaUy notablewas the verycoopcrativoattitudeof the Navy pcrsonrx
at &a jalcin and the MarshaU. DistrictAdministrativcOfficialsat Majuroin SUP
portingthis mission.

1 Iilcl:
MarshallIslandsAtoll
%MplCS collcctcdby T. N.
White,5-7 March 1954

/s/ T. N. Mhitc
DR. T. N. lWiITE
HealthDivision
LAS

2



MARSHAILISIANDSATOI&SAMPLESCOLLECTEDBY T ● N, IWITE,5-7 MARCH 19s4

&rth sampleswore col.lcctcdas follows:

At eachislandvisitedseveral samples wore dug and put into the
onc-gall.onfliac-orcamcqrtonlt.l%ch sample(iOC.each digging)approxim
squarofoot to a depthof onc inch. The nunbcrand l.ooationsof the samp
scloctodto reprosent,as wall as couldbc judged,an averageof the area
by the inhabitits,afterthe sampleswere mixed in tho car%on. Areasth
unusuallyshadedor unshadedby troes were avoided. WC largo ‘pobblos” i
compositl$ roprcsat coralgravelfrom ‘mainstrootn throughtln Village.

Wa%creampks wore sclcctcdaccordingto the principalsourcein cur

J-

Inclosurc 1
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SUBJECT:

1.

captain,

Radiological

Task Gro 7.1
‘YNO 187 (HOW P.O. Box 8

Cjo Postmaster
sariFrancisco,California

32 March1954

SUrVi3yof Downwind}ttoilsContaminated

Acknowlcdmmcnt

Tho membersof the surveyteamwish to expresstheir
officorsand mcmborsof the crow of the USS NICHOLAS

by ERAVO

approciatimto tk
(DI)E449) for thc

assistanceand cooncrationin conductingtho surveyhorcinroportcdo Oaptain
~ot turnedover-allpossiblofacilit~csof his ship in crdcrto assistin the

LT Frtik,the lkecutivcOfficcr,org~zcd au the owrations of the
~%%ics, and it was onlythroughhis personaldirectionand Participatia
that it was possibloto carryout the adl boat survc~ undercxtromly diffic
ccnditions.Sincemost of the lagoonmt crs woronot navigableby a DDE,it ws
necessaryto make long boattrips in high sas and land on trhky coral reefso
That it was possibleto make,withoutmishap,a detailedsurveyof fivewidely
scparatodatoils in the coursoof thkccdays with onlytwo boats~s l%gdy d~v
to his etfortS.

2. Introduction

The EFIAVOShot contaminateda numberof atollsin gcrcrallyeastward
directionfrom Bikinito such an extentthat it bocamcncccssary to cvacuatctl-i
native populaticmsfmm Rongclap,AUr@nac and UtirikAtollsand the mi~tar’y
pcrs~cl on Rongcrik Ato~. Followhg this evacuationCJTF SEVH’Jorgsnizodth
subjoctdetailedradiologicalsurveyof the atoils to the eastwardof Bikini
(Wf. CJTF SE~ IMwctok 060@OZ). The datafrom this surveywere rcqpircdfo
the fOllowingpurposes:

a. The ~valuation

b. The cstbaticm

c. The Estimation
surfacedetonations.

In c~ccti~ ~th

Of the 17diati0nCffCCtS on CV8CUOCS0

of tho elapsedtime beforercoccupancy.

of thc residualradlation cff~~tsof largeyields

this survey,team frm variousTaskGroupsand Mr.
Wilds,Trust TcrritaryRcprcscntativc,-returnedto the atoilsto sccurcthe
cvacu-tcd habitaticm, servicemilitarycqui~t, and obtain documentary#oto
graphy.

3. O>rational Schcdulc

8 March-0800 Surveyteam rendezvousaboardUSS NI@OLAS (DDEM9)
in RongclapIagoon.

?
-
,,.

‘A=



SURJEOT: Ra&ological Surveyof Dow-windLtohs Contaminatedby BRJVO

8March-1000-

9 March-0700-

9kZ’ch-l~-

10 March- (Y700-

10 March- 1,.430-

llMarch-O’700-

12 March -0800

MOO Two partiesin snnllboatssurveyedHtig arc
on Ron@ap Islandand easternhalf of RongclApAtol

1.130Two partiesin smallboatsgtccccdcdfrom the X
which ms stationedoutsideUtirikAtolland survcyu
tkirikand j,onIslands,the ~in islandsof thC .qto

1700 &c partyin a smallboat Iandcdon the outer
reef & BilarIslandand survcyodthe island,the on
largeislandof Bi.kar.’ltoll.

1100 Two partiesin smallboats proccodcdfrom the D
whtihwas stationedouteidcRongcrikAtolland surve
EhiwctakIsland(wherethe Task Forcets Unitshad bc
stationed)and the otherimportantislandsof the Atc

1900 Two ~rtics in smallbmts procccdcdfromthc D
whichms stat ioncdoutside Al&@nac Atolland surv
the tibitod islandsof the Atoll~

lf+OOOnc partyin a mall boat surveyed@c northwc
crn lsl,~dsof Ron@ap Atolland cm partyrochcckc
the livingareas on RongclapIslandand establisheda
rcfcrcncclocationfor futurc decaymcasurcmmts.

Survey teamarrivedEniwotok Atollha DDE.

4. Tk fol.lowing personnelfromtcst projectsh TG 7.1, TU 13, servedas
membersof thc surveyteam:

Herbert SCovillo, Jr. TU-13 Staff
RichardRast Projcct2.1
RichardSoulQ Projoct2@5a
WalmcrStropc project6.4

The USS NICHOLAS(DDEu9) suppliedboatcrewsunderthe directiond LT Cliff
Frink,Exocutivc Officcr,for surveys.

5. fistrumcntation

Radiac sot AN/PDRe39was sclcctcdas the tistmmcmt to bc used in the
conduct f thc survey.

b
Five (5)each of AN/PDR-39were caubratcd withan 80

CurieCO sourcotwcnty-fourhoursbcforc departure. Thc cd.ibrationyielded
zcro-variationhctwocninstruments- any scale, Upon crbsschcck~ three of
theseinstrumcmts,(a point of actualsurvey)h a radiationfieldof 0.320r/
it was foundthat all three tistruncntsgave the samercadhg.

Thesemrvoy meterswore subjcctto pro%%gcd’~% ;~i%dvorsc condi
tions of dampness (to the point of sos water splash@ Wcr Mom), salt deposit

and continualroughhandling. With cnc cxccption,all instrtunmtsoperated
cfficicmtly for the durationof the opcrati~. b the finalday it ~s found

2
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SUBJECT: Radidc@cal SwJcy of w Wnwid” tolls

that onc sumcy meter couldnot bc proporlyzero
fN/PDR-39,stillopcratcd cfficimtl.yand seemed

Contaminatedby Bm4,V0

adjusted. The four rcmmi
to be in good workkg ord

dnc (1) each Bcckmn MX-5, and onc (1)eachAN/WR-27A ~s brough
i’orany low intcnsity checksncccssarye Two (2) each calibratedAN/PDR=T
on hand to serveas spncs in the ovontof operationalfailurowith the 1J
None of thoseinstrunmtswcro roquircd.

6, The nvoragcand ~ gamm doso mtos noasurodon tho various
of each atollarc plattedin Figures1 through50 All -sur-nts WCrO ~
waistheightunlcss othorwisoindicatcd. Tho nnximumroadhgs do not incl
masurcmcntsmade withthe tistrumcntnext to a contaminantcd surfmo.

DetailedsurvcYswere mdc of all the inhabitedloc~~tics. Ty@c
readingsarc givenin Tables1 and 2 for the nativovillagoof Rongcbp I-
and the ~ 7.4 camp on IhiwctakIsland* In general,the villagesand tic
appearedtc have s~ghtly loweravoragcdosoratesthan the rcdndcr of t
island. This can perhapsbc ascribedto difforcntgeometryof the contamin
and to slightlygreaterpnctration intothe loosegravelin the nativevi
Thc dose ratestisidcthe nativehuts appoarcdto bc almostthe samoas th
rate outside. The doserate in the●@ddlo of the militarybarracks,~ts~
shacksMS l/3 to 1/2 that Outside. This rcductianis pxmbablylargelya
effect. The doso rate fcll off rapidlyon tho bcmh belowthe high tide m
Thcrowas no ctidcnccof rainwash off the
on the wtidwardsidesof tho islandsapp=rod
lamination.

contadnatcdmtcrial. ~C
to bc slightl.yatovcaverag

TYPIC:.LREADINGSIIJRONGELAiPVILLAGE-8 MARCH

bcation Dose Rate (mrh)

RcngclapIsland(average) 375
Centerof village
Near centralcistern %
Near southerncistern
Near northerncistern 350

TAB~ 2 !31’.
~<~~~~ ~~{~

TYPICALRELDINGSIN CAMP ON ENTi?ElhKIS. - I-Oi~~

OutsideDOSG InsideDose
Location Rate (mr/hr~ Rate (M.rh)

EniwctakIsland(average) --
Mess hall 22)
Tent, edge of main camp 270 175 ,
Latrtic ‘-260 160 .
Sleepingquarters 2@
Dispensary

w

‘~ ~~~ i
&,” ,!!.r.,b

m’

/!



RadioStation 290 160
WeatherStation(N end of island) 280 llo
Proj 6.6.Station(S end of island)UO .-

k orderto estimatethe rate of decaybetween8 and llldarch,the folloy+
i.ngrattlationmmsurementswere taken on three days on Rongdap Island;

8 March Ll&22QL

Centrallivingarea (village) 280 L@lr 17Qn+
Southernmost cistcn 220 mr~ 145,Qrh
Roof of cistern(Southernmost) 240nuykr Uosm/hr
Ground (ccmtact) cisternarea 220 m/hr m far/h$

An area was selected~ yardsinlandfrom the Rcngol.ap cemetery as a mast,,

@ poht for futuredecaymeasunxacnts,This area is outlinedwith 2X’4Uplace
on pails. The waistheightreadingwas 21Q mr~ at 1000hours,11 March1954.

7. Samplecollections

Water sampleswere colloctcdfrm tho watersuppliesof all inhabitc~
areas, About two quartsof waterworetransferredto a polycthlcncbottleat
each sitc. Thesewill bc turnedoverto the New York OpcraticnsOffice,AEC .-
ana3ysis. ● F

9
Soil sampleswere collectedat all inhabitedareasand also at scvcra:

tminhaMted islsnds. h collectingtho soil samplesa one footby onc foot
squarewas ma~d on the groundand soilto about one inch of depthWM removed
from the squareand transferredto a cardboardcontainer. The primry mmplcs
will bc turned overto the Ne,wYork OperationOffice,i@C, for analysis,?.nd
some smallersanploswill be analyzedby Program2 of Tu 13.

ListedIn Table3 arc the samplestakenwith the doso raterncasured .
at waist heightat the location~cro they were talcm.

TABLE3- SOIL

SamPloNo. AtOu Island

Rongelap
Rongelap
Rongelap

Rongelap

Rongeiap
Rongelap
Rongelap
Utirik
Bikar
Rongerik
Ailinginae

Rongelap(Northend)
Rongelap(Centerof village)
Rongelap(1 mile north of
w131age)

Rongelap(nearSouthcistern
of village)

Eriirippu
Eniaetok
Kabelle
Utirik
Bikar
Rliwetak
Sifo

I?ate

H2

8 Mar

8L!ar
8 Mar
8 Mar
8 Mar
9 Mar
9 &r
10 Mar
lo Mm

Mr/kr

---

%
i ;.:J~:~ Fi+c

*smalladditionalsampletakenfor ana &S by pl?O~~ 2 of Tu 13,

/7
.



smple No.

1
2

3

4

5
6

7

Rongelap Rongelap(centralcistern) 8 Mar
Rc#@ap %ngelap (Northpart of

ti~ge ) $ Mar
Rongelap Rcmgelap(Northemtnobt

cistern) 8 &r
Rongelap Ron@@;n)southemlmo9t

8 Mar
Utirik Utirik (cisternnear church) 9 b@r
Uttiik Utirik (cisternat southof

-e) 9 bkir
Rongerik lhiwetak(Distillationwater)10 Mar

*Air

300

350

400

40

40
u

h additia to the above,a sampleof foilagcwas taken at tlw vdnL

ward side of Bibr IsLmd. The radiationfieldwas 180 mr~ on 9 ~March19
at this point.

8. Conclusionsand Recommendcctions

a. The l’adicl.cgicalsurveyprovedthata largeyieldsurfacedete
tion cen producedremdy seriousradiologicalm ntmdnation ove a dista~
more than 120 miles downwindan~ importantccmtaminationabout2& milesC!
wind.

b. The centerof the contaminaticmpatternfromthe l?JU,VOShotli
sanetit north of Rcmge3apand Rongerik Atoilsand probablynot far from a
betweenBikiniand -.

C. Althoughthe f&lL-outwas serbus cm RongelapIs3andlocateda
the extremesoutheasttip of the atoll,the ccmtaminationwas aboutten tim
greaterat the northsideof the atoll,twentymilesaway.

d. The ccntami.naticm decreasedby a factorof aboutem.t ovorth
downwinddistanceof 50 milesbetweenRongel.apand Rongerik. -

e. Standardmilitaryfieldhousingprowidesa si@ficant degree
protectionto perscnnelinside.

f. The AN/PDR-39provedto be a vary satisfactoryk~rumcnt for
field surveyworkunderrigorousenvironmentalconditions.

g~ A shgle DDE with two (2)whale boatsis not a completel.7sati
factorymethodof cmducting a broad radiologicalsurveyof the type ju~
completed. Futuresurveysshouldconsiderusingvesselsca~ble of enteri
more of the atollsand of handlinga hclicopterand severalsmll boats.

6 hCIS:
1. Rad. SurveyRongelap /s/
2. Rd. Survey Utirik
30 R& SurveyBtir
4. Rad. SurveyRongerik

51”,
.

L ‘:; u ::,k; i-: $L’

Herbert Scotille
DR. HERBERTSCOVILLE
TechnicalDfiector
AFSMP

5. Rad. SurveyAifiginae
6. Summaryof &d. Survey

*
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