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SUBJECT: RadiologicalSurveysof SeveralMarshallIslandAtoU.s

TO: Distribution 410551

1. Attachedherewithfor your informationand retentionare copiesof
rmiiologtcalsurveysmde on certainMarshallIslandAtolls. The surveys
were conductedas a resultof contaminationdepositedon the affectedatolls
by BRAVOShot,OperationCASTLE,firedfrom a reefapproximatelyone and one
half nautioalmiles southwestof Namu,BikiniAtoll. BRAVOShottime was
1$45 Zebra,2$ February1954.
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2* Waterand soil sampleswere shippedto the Healthand SafetyIaborr-
tory,New York O rationsOffice,

r
Atoad.cEnergyCommission(Attention:Mr.

Merrill.Eisenbud for analysis.
●
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Am ~ (HOW)C/O FfXTMASn

SAN FRANCISCO, CAUFORNIA

8 March1954

SUBJEdT: Reporton Soil and WaterSamp~ ~ssion

To: Comaander
JointTask ForceSEV!N
Am W? (HOW)
c/o postmaster
San Franoisco,California

1. In compliancewith your oral instructions,the undersignedvisitedLIKXE?
and AIIUKAtolls,JEMO bland and MEJIT Islandin the E&tern I&shall-sbetween
the period54 March 1954 for the purposeof co~ecting soil~d water samplssani
measuringlevelof gammaratit ion prosentat thoseplacesin connectionwith
BRAVO. The mission,consistingof the undersignedand a Wrshalhse inter eter,

EIan Iakapun,embarkedon the USS RENSHM (DDQ99) at Kwajabti, visitedt four
sites and returnedto Bikini,where the rematiderof the trip to Eniwetokwes pe*~
formedby PBM. Therefohws a detaileddiscussionof the findhgs at each loca-
tion:

a. LIKIEPATOIL. The sampleswere taken on XJJcLepIsland,whichhad the
largestnative populatica.Accessto the lagoonwas gatiedthroughSouthpass.
Poor lightat the end of the day and numerouscoralheadsnecessitatedanchoring
about4 miles from IdJdepIsland. fiipin was made by whaleboatthe following
morning. A Wter sample=S takenfrom a largecisternfed from the roof of the
Catholiorectory,and earthsampleswere takenfrom randomspotsakut the hlttnd
whichwere unshelteredby trees or othergrowthat apprcxhntelyWX3 M 6, March
1954. Radiationreadingswere taknwith a MX-5 instrumentbetween0600M and 090C
M and showeda mucimumof 3 miJUmentgena per hour. No variationsfromthis
readingwere noted on clothingor barefeet of individuals.Accord3ngto accounts
receivedby BishopFeeney,S.J., the populationwas greatlyemited by the light
and blastwave, the latterwhich reportedlyarrivednbout30 ndnutessubsequent
to the light flare. Accordingto BishopFeeney,ohurchattendancewas gxwatly
stimubted on t~ day of the tests

b. ~ Islnnd. This locationwas reachedat 1100M, 6 March1954. It
consistsof ~ all Ma- wo~~ is~md, surro~ded by a tio coralrec3fWith
heavy surf on three sides. Therebeingno placefor Ian- n vimlekat, permnnc
and ecpipnentwere transferredfrom the wbleboat to the reef by a one mnn rubber
raft. The undersignedtrmeferred hbelf by swbdng. The islmd promd to be
udnhabited, nnd reportedlyIs a sea turtlepreserve, Turtlehunterserected
severalhoums, a rain barrelof which provideda water sampb ● Earth scmPks
were gatheredat randomfrom openareas,inclutig one of beachsandabovetho
high tide anrk. The partywas led straightacrossthe islandand back to the land
ing area ti the beach,in orderto verifyits uninhdited state~ Somploswore



collectedat approximat~uw1.200M, 6 kmch 1954. Instrumentreadingswith the U-5
showeda maxbum of 3 mr/hr,howeverthis was net wnsidorcd reliable,sticea
higherscaleshoweda loworreading.

c. AILIIKATOLL. The shipreachedthis atollat rtpproxirmtely1~ M, 6
Mmeh 1954,and slawlymoved to an .anchoragaoff AilukIsland,the mostheavily
populated. The lagocnkms not been swept,and numerouscoralheads●nd pinnacles
providedconsiderabkhazardto shiprrwcment. The landingpartymovednshcrcby
whaleboatwithouticlifficulty, rmd ag~.inobtainedwzter samplesfrom the most pr~.-
cnt cisternand soil samplesfrom mndom unshelteredspots. Ibadhgs with the MX-j
showedapproxinntely 3 mr~r (offtho 2 mr scale). An AN/PDR-27Eshoweda high
readingof 7 mr~r, howevor,on a difforcntscalea readhg of 12 or 15 U/hr was
obtained. The MX-5 readingis probablynearestcorrcct. No significantvariatior.s
weredotcctcd on bare fcct or clothingof tidividuals.Samplesnnd readingswcmo
takenat apprcximtely 1700M, 6 lkrch 1954.

d. MEJIT Ish.nd. This ai@o coralislandis also surroundedby a rocf,
-s is JEMO,but landingws possiblowith a whaleboat,&a to an area protmctcdfrc
Lb surf. The islandwas foundto bo heavilypopulatedin view of its size,the
>otalnumberof peoplobeing327, accordingto tho islandmagistrate, Soiland
water sampleswcro takenas h tho provjaus~ dcscribodmanner,at appro~taly
1300M, 7 March 1954. Romiingswith tho MX-5 showedmximum of approximately3
.mr/hr(offthe 2 scale,but apprd.matoly 1.5 on tho X scale);th maximumrcr.dir:
with a PDR ~ E was 10 mrfir. Tho truo figurowas probablysomowhorobotwcenthe
two.

2. CONCLWXCNS. Low lcvol (lessthan 10 mr~r ) radiationmcasurcxnatswith
fieldins~ the typo used arc highlyunsatisfactory,OnO MX-5 cindthree
AN/PDR27 E instrumentsall showedwidelyvariantrcadlngson dUfcrcnt scales,
and variedamng eachothorwhen exposedto the SPUSOratiticn, An A@DR T1-B
provedcompletelyuselcss not holdingto zero evenafterm hourswar-up, and
also showingwidelyvariant readingson clifforcnt scales.

3* RECOMMEIJDATI@S.landingpartiesin isb.ndssuch as JEW and MEJIT should
bc providedwith a rubber6-innor %nan ~c~tic boat,to providegrcatorsafcty
to personneland uquipmnt. Thiswill permitlandingdirectlym Mvc coralreefs
with lCSS clangorof the boat king stovoin. shipsassi~cd to suchmissions
shoulddraw such oquipmcntpriorto dcpnrturc.

4. Tho SUCCOSafU accomplishmentof tho missionvms greatlyfacilitatedby
the interestand cnthwiaam of tho (j~dlmg Officerof thc USS RRJWLW, CLIRL. H.
.“,lford,USN, and his officersand men. Thoirmatorbl catrltutionswcronocossary
to
of

the mission,howovor,tho many ~l~b& suggcatj.~sand assistancein ~lutions
problem%provedinvaluable.
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Cri$ SEVEN

on -soil tuldWaterSamplingA&don

1. h compliancowith your oralinstructions,tho undorsigncdvisitedWotjc~
Erikub,Maloolap,Wotho,Mjuro Atollsin tho MarshaU Islands5 through‘7March
1954for the purposeof obtcddmg earthand drlnldngwater samples,and of mcasur--
tig gamm ray dosorates,and also chcckodtho radiological condition of the S.S.
ROWE on its arrivalat Majuro7 March1954.

2. Tho firstfour atollsworo visitedby MarshalJmc intcrprctcrTakushi
and tho writcr by nmns of an UP-l amphibiousaircraft. Mjuro was rcachcdby
C-47. Erikubmighthavo bcon omittedstio it was not inhabited,bohg PrcprtY
of tho WotJo tribo whichgoosthero onlyoccasionaUy to gathcr copra. (ThisW3
unknovmuntilafter the tisit.)

3. At each atoll,onlytho prticipalinhabitedislandwas visited. At each
visitedislandan effortws mado to composoa rcproecntativosoilavoragoby
collectinginto a stiglccontaticrsavcralsamples,eachapprcu&mtcly ono squar
foot of area and onc inch depth. Wator samplesworo colloctcdfrom tho prtici~.
sourcescurrentlyIn use. Tho gammndose ratesarc avoragoafortho inl@itcd
ar~so ●

f

h. with regardto ccrtatiminordiscropanci~sbctwoontho surveyndwds us-
by Major R. D. Croaand the writer;it was originally plannedto performtho sur~‘
jointly,and when it bccamoadvl.sabloto separateand surveydlffcrcntatolls,no
tinw rcmnincdfor discussionof detail.sof tochniquos.

5. --ray dose rateson Wotjc and on Erikubam each the am’ago of W-5
and 1’UJ~39 avoragcreadings whichagreedroasonnblywo~ Tho U-5 was rcndci
inopcrativowhen tho rubberlifo raftWS swampedby surfon the firstattemptto
launchfromthe beachat Erikub. Following tho Wotho survoY,the -39 dcvo~@
a tomporaturdcpcmdcntreadingof 0.4 - 2 mr~r, so that laterrodngs in this
rangoarc of very dubiousreliability.

6. Tho followbg
WaterSam@c:

ATCKL ISMND

Wcn’bnl OWED

ERIKUB - ERIKUB

tabulatim sumarizcs the atoll ~~y. S is Sail,W iS

DATE TXME SAMPLENO MR~R & sAMPLING

5 J& I&O S5 305 I=b, l-bath, 3dd-u. .
ago, l-backvillago.

W6 $ WCU plus ~ catchbasin.

5 h 1715 S6 1.5 mr/hr. l-mid--c, 1
on pathto beach. No inhabit-.
ants, no water supplyfound.
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ATOIL ISLAND
..

MALOELAP KAVEN

?WHo ‘mTHo

LiJuRo ULIGA

DATE

6 km

6 lib

7 Mar

TIME SAMPLENO MR%R & SAMPLING

U30 S7 1.8 mr/hr,>villago, 2.path
to beach.
Well water.

wl.3 From catchbash.

1615 S8 008 mrfi, 1 bywcll; 2-mid-
vixlago.

w WCIJ.water (norain in catck
basin for 2 MO.)

1200 S9 0.5 mr~, 4 from nearAdmin
Bldg.- -
Tap water.

7. PacificMicroncsianLine S.S. ‘t~w’t, h%tC; : bWrCnCC Blanc, home ~ti >
Guam, loft Eboyo 0840 M on 1 March,mtcrcd c~mcl to UtHJc Lagoonabut 1260L-
on 2 March,and anchoredin Iagocmat 1%?4M m 2 h%rch;dockedat Xajuro(Uliga
Is.) 163cM~ 7 l&rch, tidings (~fi,r)after@tig: 2.3 inddo ~in deck struc
turo~I.Oon opendeck,.‘5-&in sleopkg quarterson up@n. deck,10-30cn rope X@
cnnvas. PriorrncL~.tionlevelsc’.nnotbo osthatod becauqoof rdn squalls “,andu
certainty abxt when deckslast washo~ lkstor wns advised~tohave..deckswsehed
down as 30al as COWt?&3tlt, He tiastold thatthe netivltymule!net h% anyone,
but th-.t~t was undesirableto have it aroundlcmgerthanneccssary.

Q

8. ~DATICN~ Puturovisitsto Erihb and lkd.oolapshouldnot bo.
att omptcdby UP-1 cuamptundar ccmlltSarisof groatorurg-cy. Tho writoriu prior
oxporhnco in such operationsis vcry limited,but fromhis Om obsorvatims plus
tho r~rks made by thosobettor~micd to judgo,it appo~s thata faf.ramur.’
of riskis involvod.

9. Especially notablowas tho verycoopcrativoattitudeof the Navy porsonm.
at Kwajalotiand tho MarshallDistrictJ\wstrative Officialsat Majuroin sup-
pOZ’t@ this ldSSiOn.

1
/t/ T. N. hhlto

Incl: DR. T. N. UHTl!E
lk-.rshallIslandsAtoll HonlthDivision
~plOS coil.cctcdby T. N. us
White, 5-7 March 1954
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MARSHALLISLINDSATOLLS4MPIJ2SCOLLECTEDBY T. N. WKXTE.5-7 MARCH1954

Earth sa@os were collcctcdas foU.cws:

At each islandvisitedscwcralsampleswere dug and put intothe sam
onc-gallcn‘tioc-creamoartonl’OEach samplo(i.e.each digging)apprcxiamtodonc
squarefcot to a depthof cno inch● The nunbcrand locationsof the sampleswere
sclcctcdto rcprcscnt,as WCI.I.as couldbo judged,an awxago of the areasused
bytho inhabitants,afterthe sampleswere mixedh the carton. Areastlu?twere
unusuallyshadedor unshadedby trccs were avoidod. Rc largo ~pcbblos’?k the
compositercprcsent coralgravelfrom ‘matistreet!!throughtW vildago.

Water sampleswore sclcctodacccrdingto the prticipd source3n currentus:.

●

✃

Iilclosum 1
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HEADQUARTERSTASK UNIT ~ -. ,
Task Group7.1

APO ~ (HOW)P.O. &x 8
c~o Postmaster

San Franoisco,CdNorfi

TU-13-54-375 M &.rch195f+

SUBJECT: Radid.ogicalSurveyof DownwindJLtdlsContaminatedby ERAVO

1. ~,cknowlcdgcment

The membersof tho surveyteamwish to oxprosstheirapprccLlticnto tl-.c
Captain,officers‘andmcfnbcrsof tho crow of the USS NICHOI& (DD.E449)for thc~s
assistanceand coopxation ti conducttigtho surveyhereinroportcd. Captain
Elliotturnedoverall possiblofacilitiesof his shipin orderto assisth the
Survcye LT Frink,tho ExecutiveOfficer,organizodall tho oprations of tho
bmt parties,and it was only thrcugh his pcrmnal directionand participation
that it was possibleto carryout the smll boat surveysundercxt~mly difficu-
c~aticuls. SincCmost of tho lagoonmtcrs woro not navigableby a DDE,it wa3
ncccssaryto make long boattrips in hi@ seasand land a tricq coralreefs.
That it was possibletomako, withoutmishap,a dctaibd surveyof fivowidely
separatedatollsin the coursoof thqccdays with onlytwo boatswas l&cly duc
to his f3ffOr’tS. Q

2. Introduction

Tho BRAVOShot contaminateda numberof atollsin gom rallyeastward
directionfrom Bikinito suchan ticnt that it bOCMC ncccs~ry to ow.cuatcthe
nativopopulaticns fromRongclap,AUnginac+and Utirik;~tollsand tho milltary
pcrsgnnclon RongcrikAtoll. Fallowtigthis evacuationCJTF SEVllJorgar@cd the
subjcot dctaikd radiologicalsurveyof tho atollsto tho oastwnrdof Bikini
(Ref.CJTF SE~ Eniwctok0604002). Tho datu from this surveywcro rcauircdfor
the fO~OW@ PUPOSCS:

a. TIM?=Vahaationof tho

b. Tho estimationof tho

c. Tha Oatimationof MO
surfacedotmati0ns4

U1 Concoction
Wilds,Trust Territory
cvacuatod habitations,
graphye-

. .

radiation effeets on Cvacuocs.

clapsodt~ bofororooccupcncy~

rcsldualradlation offcct8 of Iargcyields

with this survey,hams fran variouaTaskGroupsand Mr.
?@rosuntativc,~turnod to tho atollato scc@o tlm
aorticcmilitarycquipamt, and obtaindocwnmtcry photo-

3~ o~rational Schcdulo

8 March-0800 SUrVOYt- rcndozvousaboardUSS NIC%IOGLS(DDE4k9)
in RoilgclapIagoon.

/7 , ..”.“’
33 J&. ‘., , . xj’_,.

-u

SR3)-X3=44-3C

----
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SUBJECT: Radiolo@cal Surveyof Dovrwindi,tol.lsContaminatedby BR\VO

4.
mofnbors

Thi?USS

81&rch-~-

9 &rch -0700-

9 March-1500-

10 March- ~CO -

10 March- U30 -

11 Mmch -0700-

12 March-0800

lWO Two parties h sudl boats surveyedMtig areas
on RcngclapIslandand easternhalf of RongclapAtoll.

1.130Two partiesb sml.1boats~ococdcd fromthe DD::
which W.s gtationcdoutsideUtiri.kJ\tOll and survo~d
Utirikand Aon Islands,the ask islandsof the ,Itoll,

1700 Onc partyk a smallboat landedon tho outer
reef af Bikar Islnndand surveyedtha island, the only
largeisLmd of BikarAtol&

IX%) Two partiesin smll boatsprocccdcdfrom the Dil
whichwas stat~od outsideRongcrikjito~ and Survey-{
M-wctak Island(wherethe Taak ForcotsUnitshad bcc~”
stationed) and tho other hportant islands of the Atol

19.0 Two partiesh SEEU boatsproccodcdfromthe 2P
whichwas stationcdoutsidoAlinginnoAtolland survc;
tho inhabitedislandsof tho Atoll,

.

~~ Onc FW%y in a mall boat suwmyod tho northwcs~
orn Ial’mdsof RongclapAtolland ono party@ochcckod
tho livingareas on RongolapIahnd and ostiiblishcda Q
rofcrcncolocationfor futurodecaymcasuronmntSS

SurVcy team arrivedEniwotok iltdl * DDE.

Tho followingpcrsomol fromtcst projectsb TG 7.1, TU 13, servedas
of tho SUWCY team

HerbertSCotillo,Jr. TU-13 Staff
RichardRast Project2.1
RichardSoulo Project2.5a
WalmorStropo Project6,4

NICHOLAS(DDE4k9) SUPPU.* boat crewsundertho directionof LT Cliffor~
Frink,EkocutivoOfficer,for surveys.

5. bstrumontation

RLltiC sotAN~k39 WIS sclcctcd.?.Stho tistrumcntto bc used h thc
conduct

8$
tho survey. Fivo (5) each of AN/PD%39 wcro cnlibratcdwithan 80

curioco sourcotwcnt~four hoursbcforodcparturo+ Tho calibration@cldod G
zcro vnriationhotwconinstruments- any scalo, Upon crosscheckingthree of
thosoinstruments,(a pointof actualsurvey)h a radiationfieldof 0.320r/’hr
it was foundtbt all thrco tistrumcntsgavo tho samoreading.

Thcso surveynctcraworo subjectto prolongeduso under advorsccondi-
tions of _CSS (to the petitof S= water splawg over&cm), saltdeposit
and continualroughhmdling. With mo oxcoption,all instrumcmtsoperated
cfficicntly for tho dumt b of tho opcratiul. On tho ftil day it was found



SUBJEOT: Radiolog~calSurveyof Downwind;,tol.1.s

that onc survcymctcrcouldnot bo properlyzero
}N/PDR-39,still.oporatcdefficientlyand seemed

Cent.aminatcdby BR’iVO

adjusted. Tlm four romn~
to bo in goodworkingonicr,

@c (1) each BeckmanMX-5,and onc (1)each AN/PDRD27.\was broughtaor.~
for any low intensitychecksncccssary. Two (2) each cxd.ibratcd;N/PDR-TIB,wcr~
on hand to scrv~as sprcs h the eventof operationalfailmrowith the }J1/p’D%3c’
None of thoseinstrummts woro roquircd.

6. The amragc and mdmum gammadoaoratasmcasurodon thu variousislan~’e
of each atollaro plottedIn Figures1 through5. All amasurcmntsworo~dc at
lWliStheighttic SS othorwisohlicatcd. Tho mxinuuareadingsdo not includo
masurcmcntsmado with tho Instmmxt nd to a cent-tod surface.

Dotallcdsurvoyawcro mado of all tho inhabitedlocalities.Typical
readingsaro givenin Tnblos1 and 2 for tho natiw vilbgo of RongclapIsland,
and the IG 7.4 camp on IhiwotakIsland. In general,tho vlllagcsand the camps
appearedte havo slAghtlyI.owcravcragodosoratesthan the romaindcrof tho
island. This can perhapsbo ascribedto diffcrcrxtgeometryof tho contamination
and to slightlygreaterpmotration into the koso gravelin the nativovillages,.
The dose ratesinsidethe natiw huts appoarcdto bo almostthe samoas the dose
ratc outside. Tho dosorato in the middla of tho militarybarracks,tents,and
shacksWaa l/3 to 1./2that Outside. This rcduotionis probablyIargcly% gmrmt -
CffCct● Tho doso rato foiloff rapi~ on tho beachbelowtho high tidenqrk. 1
Thcrowas no oticnco of rainwashingoff the contand.natcdmtcrial. Tho foibg
on the windwardsidesof tho Islandsappcarodto bc slLghtlyabovoavcmgu con-
tamination,

EMT jn?lm ~~~~ (’f’””w”.i

~,*.#1”:
t TABLE1- ~“.

TYPICILREADINGSIN R@GELhP VILU,GE-8 MABI!H

Location Dose Ratc (mritw~

@Cbp Island(aVCragC) . ~0375
Centerof xlUagu
Near central cistern 300
Near southerncistern
Near northorncistarn 350

TAME ?

TYPICALRE’LDIN3SIN CAMP m El?I’;lEXtiKIS. - I.OMAR(X

OutsidoDOSQ InsidoDoso
Loc&tim hto (mr/’hr~ Rato (Wllr)

Eniwotak Island(avcrago) 280 --
Mess hau Ilo
Tent, cdga of mati caq 270 175
Iatrina ‘-260 3.60
Slccpi.ngquarters 2m 90
Dispensary



BEST A’; “*:: ~ “ ‘ ::;’+
RadioStation 290 160
WeatherStation(N end of island) 280
Proj 6.6.Station(S ond of island)%0 .-

In orderto egttite the rate of decay between 8 and llhinrch,tho
@ radiationmasuremnts were takenon threedays on RongolapIsland:

8 March 11 ~rch

CentralUving area (village) 280 mr~r 17S mr/k
Southernmost cistcm 220 mr/1’lr 145,mrAlr
Roof of cistern(Southernmost) 240mrihr 40 mrhlr
Ground(contact)cisternarea 220 mr/llr llo mr/h17

/m area was selcctcd30 yardsinlandfromtho RonRoL~Pccmctcryas
@ Pofitfor futuredecaymeusurcmonts.Thisarea is-outiinodwith 2X4rIphc.
on pails. The waistheightrcadhg was 210mrk at I.000hours,llMarch 1954.

7. *PIC collections

‘Natcrannmloswere colloctcdfrm tho watersuppliesof all Inhabited
areas. About two quartsof waterwuc transforrcdto a pol~thkno bottleat
each site. Thesewill bc turnedoverto the Ncw YorkOporaticmsOffice,/fiCf“
analysis. F

● I
Soil sampleswore collcctcdat all tibitcd areasand also at scvcra?

aninhabitodiShldS. h collcotingtho soil samplesa onc foot byonc foot
squarowas maxklcn tho groundand soilto abut ocw inch of depthwas romovc~
from the squareandtransforrodb a cardkard container. Tho prlnury&mplcs
Willbc tumod overto tho Now York Oporatia Office,~~, for analysis,and
some smalkm sampleswill be _od by Program2 of TU 13.

Listedin Table3 aro tho samplestdmn with tho dosoratom~surod ..
at waist hdght at tho looationuhcro~hoy mro talan.

TABIE3-SOIL

SamPI.ONo. Atoll Island

1? Rongc!lap Rmgelap (North end)
2 Rongolap Ron@ap (centerof IKlllage)
3 Rongelap Rongelap(1 milo northof

-ge)
4 Rongelap Rongelap(nearSouthcistern

of WLuge)
: Ron@ap Ertiippu

Ron@ap IMaetok
w Rongelap Khbelle
* Utirik Mirik
9 BilQr

lo Rcmgcrik Rliwotak
~u AiU@nae sifo

+WELL additionalsampletaken for analysis

4

Date

8 Mar
$ Mar

8 Mar

8Uar
8 I&r
a Mar
8 Mar
9k
9 Mar

lolhr
Muir

!i?&

220

w

l+o
M
m



SUIW1O NO.

1
2

3

4

5
6

7

At 011

Rongelap
Rongelap

Rongelap

Rongelap

Utirik
Utirik

Rongerik

T;\BIE3 - WA’Im -

Island

Rongelap(centralcistern)
Rongolap(Northpart of
tillage)

Ikmgelap(Northernaokt
cistern)

~i~.agn\Southernmest

Utirik (cisternnear church)
Utirik (cisternat southof
village)

DA Mrfir

8 Mar 300

8 Mar 350

8bkir @Cl

8 Mar ~
9 Mar 40

9 Mar ibo
&iwetak (Distil&tionwater)lb Mm tiO

Inadditim to tho above,a saQpleof foilagowastakonat the wind,-
ward side of Rihr Island. The radiationfieldwns 180 mr/hr on 9 lkmoh1954
at this point.

8. Conclusionsand Recommendations

a. ‘lb mdiological surveyprovedthnta largeyimld surfacedeter.-.
tion can produceextremelyseriousradiologicalcont,amhtion overa distance.
mom than120 miles downwhd and hport.antcontaminationabout250 as dow
wind,

b. The centerof
sanewhatncmth of Rongehp
betweemBikiniand Bilmr.

the
and

t

contadnaticn patternfromthe EUVO Shot lie:.
Rongerik ltolls and probablynot far fron n ~,

c. Althoughthe falkut was seriouson RongelapIslandlocatedat
the extremesoutheasttip of the atoll, the c~tamima~ion-was abouttcn tires
greaterat the north side of the atoll,twentymilssaway.

d, The ccmtaminath decreasedby a faotorof about eightoverthe
doumind distanceof 50 miles betweenRongdap and Rongerik.

e. Standardmi~tary fieldhousingprovidesa si~ifloa,ntdegrc~of
protectionto personnelinside.

f. The AN/PDR-39provodto be a very satisfactoryinstrunmt for
fieldsurveywork unc!orrigorousentionmentalconditions.

g. A s- DDE with two (2)whale boatsis not a completelysati-
sfactorymethod of ccxxiucttiga broad radiol.ogioal survey of the type ju~
coqleted. Futme surveysshouldconsiderusingVOSSOIScapabb of entering
more of the atollsand of handlinga held.ooptmand severalsmll kits.

Rd. Survey Rongelap
Rad. SurveyUtirik
Rad. SurveyBikar
Rad. SurveyRongerik
Rad. SurveyAildnginae
Summaryof Rad. Survey

/s/ HerbertSco-
DR. H-T SOOVIXE
Teohn$oalDireotor
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SELECTION OF A SYSTEMFOR DETERMINING A~E.kTHE!-FACT AC(H.JRATEPOSITIONING

OF EFFECTS AIRCRAFT

PROBLEM:

1. To determine what system i3 available that would satisfy the
requirements for after-the-factaccuratepositioning(200 feetdesired}
“500feetacceptable)of the B-36 md ~7 type aircrafiparticipating
in the effectsprogramdutingOperationCASTLE (RIWRICTED,S1).

ASSUMPTIONS:

2. That a systemhas been developedwhichwill satisfythis require-
ment.

3. That the system,if avtilable,can be obtainedon a loan,rental
or purchasebasisin the shorttime repaining.

4. That the fundsr@Wiredtil-1be made availablebYAFSWP.

FACTORSBEARINGON THE PROBLEM ●

!-

5.
areasof

6.

Any systemselectedmet satisfy requirementsinthe following
consideration:

a. Availability

b. Reliability

c. Accuracy

d. Real estaterequirements

e. ‘-- ‘“-”’ - - “ ‘

f.

6*

h.

i.

Any
forwardarea

Vtuneramuty or equlpmem

Personnelrequirement

cost

Installation

Time requiredfor and accuraciesof data reduction

systemselectedmust be in placeand operationalin the
by 15 Februaryl%L.
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DISCUSSION:

7. Radar0-15 Scopephoto: This equipmentis availablethrough
the SAC *O can providetrainedoperatorsand normalmaintewmce. The
reliabilityof this equipmentpresentsan indexof probabilityof per-
formanceat any giventime of ninetypercentwith normalca~bration “
requirements.When this equipment is functioning properly it wiU give
accuraciesof @ feet in altitude and 2CO0 feetin lateralposition.
As far as any otherrequirementsconcerningthe above factorsthis
equipmentpresentsno problem. The factthat the accuraciesare no
betterthan 2000 feetin positionrulesthe systemout as a satisfactory
solution@

8. Shoran,whichappearsto be the best equipuentwithinthe Air
Force for this purpose,is availablethroughthe SAC on a loan basis
and requiresfivepeoplefor each groundstation. Highlyqualified
personnelare availablewithinSAC. The airborneequipmentconsistsof
290 poundsof electronicswhich can be operatedby any ratedindividual
aftersevendays of comprehensivetrdning. It is 100 percentrelAable,
if two setsare at each location(grQundand air),givingacmracies og
fiftyfeet. These accuraciesare dependentupon.secondorder surveY~
locationsof groundstations. The groundequipnentmust be Installed
on an islandand housedin a tent tith no effecton the equipnentas
far as weatheris concerned. Shoranfrequenciesrequire225 to 255 mc.
for air and 290 to 330 mc. for groundinstallation.The installation
presentsno problemexceptfor the installationrequiredin the S47.
At presentreadingthis appearsto be a difficultproblem. The g~und
equipnentconsistsof 34 X 3A X 4* feet,weight500 pounds,a power
unitanda fifteenfoot antenna. The datareducedconsistsof film
developmentand interpretation.Althoughthis equipmentis avdlable
and satisfiesthe requirement,the problemof installationin the B-47
and the personnelerrorsinherentin the operationof the systemmakes
it a poor selection.

90 The MPQ-2 is availablethro’ughthe SAC who have onlyone mobile
set at the presenttime. It couldbe obtainedon a loanMsisa per90n-
nel requirementsconsistsof twelveindividualsfor both maintenanceand
operation. After athlrd order geodeticsurveyit couldbe reliable100
percentof the time. This systemis accurateonly at rangesof less
than twentymiles fromaircraft,as an example,accuraciesof 1000 feet
in lateralpositionand 400 feet in altitudeat thirty-fivethousand
feet altitudeat a distanceof fourteenmilescan be expected. One ob-
jectionto this equipmentis that it can handleonly one aircraftat a
time. The @uipment must be locatedon an island,is susceptibleto
weather and shock from the detonation. The groundinstallationrequires
three vans,one farty feet long, one twenty-eight feet long and another
fifteenfeet long. This equipnentis not desirablebecauseof its wMer-
abilityto environment,its lack of flexibilityand unacceptableaccuracies.

2
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10. The K-17 VisualCamerais ownedby the SAC, can be obtainedon
a loan basisand can be operatedby the crew. It requirestwo airmen
for maintenancepurposes. For good accuraciesgyro stablizedinstal-
lationis requiredin the aircraft. This would giveaccuraciesof approx-
imately2G0 feet dependingon the abilityof the photointerpreter.The
use of this equipnentwould requirecertaingroundlightinstallations.
An obvious objection to this system is its inability to finction in the
event of cloud coverage; however, it could be used as a back up for some
other system.

11. Because of many informal discussions concerning the claims of
Raydist which is manufactured by the Hastings Instrument Corporation it
has been advisable to investigate this system thoroughly (See tab A).
The Hastingspeoplewere briefedon a hypotheticalproblemand givenfull
detailsof the requirement.Afterreviewof the completeproblem,
Hastingshas statedthattheycan do the jobwith their equipmentand
their persomel withinthe time availableguaranteeingus 100 percent
reliabi~ty and accuraciesof one in 5000. The installationproblem
appearsto be non-existentand once completedit is also possiblefor the
aircraftto repositionedthroughIts use at the time of the shotas ~
as afterthe fact. All of the aboveareasof considerationare more than t
satisfiedby the claimsof the Hastingspeople. Thereforethis system
shouldbe consideredfavorablyas a prinwy methodfor determiningeffects ~
aircraftpmitions.

CONCLUSIONS:

1.2. From the aboveit is concludedthat:

a. Only one system,Raydist,existswhichwill completelysatisfy
the after-the-factaccuratepositioningof aircraft.

b. K-17 Visual ~ 0-15 Radar photographyshouldbe providedfor
back up purposes.

ACTIONR.ECOMMENUMX

13. It is recommencedthat actionbe taken by this
requestthe AFSWP to contractwith HastingsCorporation
system.

organizationto
for the Raydlst

3



The Raydist navigational system is capable of providing a three
dimensional determination of aircraft ~sition with an accuracy of 0.02%,
and it can determine speed with a possible l.a error. It CSll furnish
recorded data, at these accuracies, of an aircraftts position, operation,
and performance at speeds through Mach 1.

The systemconsistsof severalsourcesof signaland a measuring
device,or one sourceof signaland severalmasuring stations. It
gives an instantaneoushyperbolicpositionreferencebetweenthe members
of the systemby means of instantaneous phase detection. The data is

presented on dials and can be simultaneously recorded in three dimensional
recorded data. Two hours are required to reduce this inforution.

Most suitablefor Task Forceuse is a non-saturableconfiguration
that employsthree fixedgroundstationswith a smallairborneunit
which gathersinformationand telemetersit to a groundrecordingstation
independentlypositionedanywherewithinthe rangeof the telemetwing
signal,a radiusof 150 miles. With somepilottrainingthe equipnent
can also be used to accuratelypl.ace%imat the dedred pointas well %
furnishafterthe fact data.

The three groundstationscan be placedin smallundergroundtunkers,
about six feet square,sided and coveredwith sandbags with a thirtyfoot
whip antennaprotruding. These are duplicateunitswith automaticback
up. They can be poweredby batteries,smallgasolinedrivengenerators
or commercialPowerc When on batteries,they can operateunattendedfor
twenty-fourhourswithoutrecharge. Thesetransmitterscan be placedon
any availableislands,but shouldhave a minimumseparationof three (3)
miles for greatesteaseand accuracyin data reduction.

The HastingsInstrumentCo~ration will installthe equipmentin
the aircraft. No extensivemodificationsis requiredotherthan mounting
equipnentin availablespaceand antennainstallation.Aboutten cubic
feet is requiredin severalunits with a weightof some100 pounds. In
the case of type B-lt7 aircrafta canopyantennacan be used, similar
installationhavingbeen made in type F-86 aircraftand usedwith success.
The Hastingtsengineersestimatetwo weeksmaximumfor this installation.

One frequencyla requiredfor the system. The vafioustr-~tters
differing only byan audio beat note well within allowabletolerances.
The frequenciesused can be in the rangeof 1.5 to 30 mcs. The recording
devicemay be installedin the aircrafteliminattigthe telemetering
feature,but if the telemeteringsystemis desiredan additionalFM
frequencyin the vicinityof 40 mcs. is rtsqul.red.



The manufacturermakesthe followingclaimsfor systemperfomuance:

1. Accuracy. Consistentlybetter than one foot or one partin
five thousand, which ever is greater.

2. Repeatability.Six inchesor one part in ten thousandwhich
ever is greater.

3. Stability. A test of a standard system over a base distance
of 96,6.60.1feet showedthe stabilityto be withinfiveparts in one
hundredthousandfor seventy-twohours.

4. Range. With smalltransmitters,radiatingonlythreewatts
the systemwas successfullyoperatedat rangesgreaterthan 165 miles.

5. Reliabilityy. No figuresavailablesinceno failurehas been
experienced~

The equipmentcan be purchasedor leased. The RaydistNavigation
Corporation,a subsidiaryof HastingsInstrumentCorporation,can furnish
a completepackageconsistingof ewipnent, operatingcrew of six, P
maintenanceequipnentand aircraftinstallationsat a malmum costof t
$200,~. Hastingsstatesthat,if furnisheda contractby 1 December,
they can have the equipnentreadyfor overseasmovementby 1 January.
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