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1, Attached herewith for your information and retention are coples of
radiological surveys made on certain Marshall Island Atolls. The surveys
were conducted as a result of contaminaticn deposited on the affected atolls
by BRAVO Shot, Operation CASTLE, fired ‘rom a reef appraximately one and cne
half nautical miles southwest of Namu, 3kini Atoll, BRAVO Shot time was
1845 Zebra, 28 February 1954.

2, Water and soil samples were shipped to the Health and Safety laborr-
tary, New York Operations Office, itomic Fnergy Commission (Attention: Mr,
Merrill Eisenbud) for analysis.,
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COMPT 8 March 1954
SUBJEGT: Report on Soil and Water Sampliig Mission

TC: Comymnder
Joint Task Force SEVIN
AP0 187 (HOW)
¢/o Postmaster
San Francisco, California

1. In compliance with your oral instructions, the urdersighed visited LIKIF
and AILUK Atolls, JEMO Island and MEJIT Island in the Eastern Marshalls between
the period 5-8 March 1954 for the purpose of collecting soil and water samples ar
measuring level of gamma radiation present at those places in coanection with
BRAVO. The miassion,consisting of the undersigned and a Marshallese interpreter,
Lan lakapun, embarked on the USS RENSHAW (DDE499) at Kmajalein, visited the four
sites and returned to Bikini, where the remainder of the trip to Eniwetok was pex-
formed by PEM, There follows a detailed ciscussion of the findings at each loca-
tion: ‘

as LIKTEP ATOLL. The samples were taken on Likiep Island, which had th
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about 4 miles from Lildep Island. Trip ir was made by whaleboat the follpowing
morning. A water sample was taken from a large cistern fed from the ngof of the
Catholic rectory, and earth samples were taken from random spots about the isYand
nhich were unsheltered by trees or other growth at approximtely 0800 M 6, March
1954, Radiation readings were talm with a MX-5 instrument between 0800 M and O9C<
M and showed a maximum of 3 milliroentgens per hour. No variations from this
reading were noted on clothing or bare feet of individuals, According to account:
received by , the populatiocn was greatly excited by the light
and blast wave, the latter which repartedly arrived about 30 minutes subsequent

to the light flare, According to , church attendance was greatly
stimulated on the day of the test.

b. Island. This location was reached at 1100 M, 6 March 1954, It
consists of a amall heavily wooded islrnd, surrocunded by & line coral reef with
heavy surf on three sides. There being no place for lapding a whaleboat, perscnoc
and equipment were transferred from the whaleboat to the reef by a one man rubber
raft. The undersigned transferred himself by swimming. The island proved to bde
uninhabited, and reportedly is a sea turtle preserve. Turtle hunters erected
several housss, a rain barrel of which provided a water sample., FEarth samples
were gathered at random from open areas, including one of beach sand above the
high tide mrk, The party was led straight across the island and back to the lane
ing arca via the beach, ip arder tec verify its uninhabited states Samplos wore
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SUBJECT: Report on 3oil and "mtor Sampliig Mission \CY ACT MATFRIA! REMOVED

collected at approximately 1200 M, 6 Marcn 1954. Instrument readings with the 1Or
showed a maximum of 3 ar/hr, however this was not considered reliable, since a
higher scale showed n lower reading.,

c. AILUK ATQLL. The ship reachod this atoll at approximtely 1600 M, ¢
¥arch 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. The lagoon has not been swept, and numerous coral hoads and pinnaclos
provided considerablo hazard to ship movement, The landing party moved ashare by
whaleboat withowt difficulty, and agnin obtained water samples from the most promi.
ent cistorn and scil samples from random unsheltored spots. Readings with the W
showed approxdimetoly 3 mr/hr (off the 2 mr scale)., An AN/PDR-27E showed a high
rcading of 7 mr/hr, however, on a difforent scale a reading of 12 or 15 mr/hr wmas
obtained, The MX-5 rcading is probably ncarcst correct.s No significant wvariatic
were dotected on bare foct or clothing of individuals, Samplos and roadings worce
taken at approximtely 1700 M, 6 March 1944,

d., MEJIT Islend., This singlo coral island is also surrounded by a recf
~s is JEMO, but landing was possiblo with a whalsboat, duc to an arca protected £
the surf, The island was found to bo hcavily populated in viow of its sizo, tho
sotal number of people boing 327, according to the 1sland magistrates Soil and
wataer samplos wero taken as in tho previously doscribod manncr, at approximtoly
1300 M, 7 March 1954. Roadings with tho MX-5 showed maximum of approximately 3
mr/hr (off the 2 scale, but appraximatoly 1.5 on the 20 scals); the maximum roadi:

with a POR 27 E was 10 or/hr. Tho truo figuro was [robably somowhoro betweon the
two.

2, CONCIUSIONS. Low lovel (less than 10 mr/hr) radiation measuromert s with
fiold instrummnts of thc type used aro highly unsatisfactory, Ono MX=5 and threo
AN/PDR 27 E instruments all showed widoly variant readings on difforent scales,
and varied among cach othor when exposcd to the sems radiation. An AN/PDR T1-B
proved completoly useless not holding to sero oven after an hours warm-up, and
also showing widely variant rcadings on difforent scales,

3. RECOMMENDATIONS. landing parties in islands such as JEMO and UEJIT shou
be provided with a rubbor 6~man or 8-man pneumatic boat, to provide groatoy safct:
to personnol and cquipment. This will pormit landing directly on live coral reef:
with loss dangor of the boat being stove in., Shipa assignod to such missions
should draw such oquipmcmnt prior to departuro,.

4o Tho successful accomplishment of tho mission was groatly facilitated by
tho interest and cnthusiasm of tho Cammanding Officer of tho USS RENSH/iW, CDR
USN, and his officers and mon. Their matorial contritutions were noccssar
to thc mission, howevor, tho many valuable suggestions and assistance in solution:
of problems proved inveluable.

/s’ H. 0. Crea

L R. D. CREA -
PRIVACY ACT MATER.L % Wiy, USa s
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MPMORANDUM FOR: CJTF SEVEN 10 March 1954

,;g, ,,71 k ’?

SUBJECT: Ropert on Soil and Wator Sampling Mission

1. In compliancc wth your oral instructions, tho undorsigned visited Wot -
Erikub, Maloclap, Wotho, Majuro itolls in tho Marshall Islands 5 through 7 March
1954 for the purposc of obtaining carth and drinking water samples, and of measu-
ing gamm ray dosc retcs, and also chocked tho radiological condition of the 8.5
ROWE on its arrival at Majuro 7 March 1954.

2, Tho first four atolls worc viaited by Marshalloso intorprotor Takushi.
and tho writcer by mcans of an UF-1 amphibious aircraft, Majuro was rcached by
C-47. Erikub might havo beon omittoed sinco it was not inhabited, boing proporty
of tho Wotjo tribo which goos thoro only occasionally to gather copra. (This wa:
unknown until after tho visit,)

3. At cach atoll, only the principal inhabitod island was visited, At cact
visitcd 1sland an offort was mado to composc a roproscntativo soil averagoe by
collocting into a singlc container scveoral samplos, cach approxdimtoly cho squars
foot of arca and one inch dopth. Wator samplos wore colloctod from tho princip .
sourcos currontly ir uso. Tho gamma dosc ratcs arc averagos for tho inhabited
arocas,

be With rogard to cortain minor discrepancias betwoon the survoy mcthods. us
by Ma jor and tho writor; it was originally planncd to porform tho &
Jointly, and when it docamo advisablo to scparato and survoy difforent atolls, nc
timc romainoed for discussion of dotails ¢f tochniquos,

Se Gamma-ray dosc ratos on Wotjo and on Erilub arc cach tho avoragoe of MX-’
and AN/PDR-39 avorage rcadings which agreed roasonably woll, Tho MX-5 was ronde:
inoporative whon tho rubbor lifo raft was swampcd by surf on the first attompt tc
launch from tho boach at Erilmb, Following tho Wotho survoy, the PDR-39 do¥olopr
a temperaturo—dcpondent roading of 0.4 - 2 mr/hr, =so that lator readings in this
rango arc of very dublous reliability,

6. The following tabulation summarizcs the atoll survey, S is Seil, W is
Wator Samplo:

ATALL ISLAND DATE TRME SAMPLE NO MR/MHR & SAMPLING
WOTJE QRMED 5 Mar 1600 25 3.5 mr/hr, 1-boach, 3-mid-vilt
‘ age, l-back village,
w5 4 woll plus 4 catch basin.
FRIKUB ERIXUB 5 Mar 1715 56 1.5 mr/hr. l-mid-village, 1

on path to bocach. No inhabit
ants, no wator supply found.




ATOLL ISIAND DATE  TDE SAMPLE NO  MRAR & SAMPLING

MALOELAP KAVIN & Mar 1130 9 1.8 mr/hr, 2-villago, 2-path
t.o bOAChC
mi Wle Well water.
TTeAYAT s W From catch basin,
WOTHO WOTHC A Mar 1615 5¢ 0.8 mr/hr, 1 by well; 2-mid-
villago,
we Woll water (no rain in catet
basin for 2 mo.)
AJURO ULIZA T Mar 1200 0.5 mr/hr, 4 from near Admin
Bldg.
WlG Tap wmatcr.
7. Pacific Microncsian Linc S.S. "ROQUE", » home port.

Guam, loft Eboyo 0840 M on 1 March, ontcrod channol to Utirik lagoon- about 1200 L
on 2 March, and anchorod in lagoon at 1524 M on 2 March; docked at lMajuro (Uliga
Is.) 1630 cn 7 March, Roadings (mr/hr) aftor docking: 2-3 insido main dock stru
turo, 10 on open deck, 5-8 in sleoplng quarters on uppoer.deek, 10-30 cn rope and
canvas., Prior raci-tien levels c-nnct b sstimatod because of rain equalls and w
certainty about when decks last washed, w.s advised Yo have.decks washed
down as son as :anvenlert, He was told that the activity would nct hurt anyono,
but th~t 4t was indesirabls to have it around longer than neccasary.

8, RECOMMENDATICNS: Futurc visits to Erikub and Maloolap should not. bo. .
attompted by UF-1 axcopt undor cenditions of groator urgency. The writeor!s mdor
axpericneco in such oporations is vary limited, but from his own obscrvations plus
tho ramrls madc by thosc bottor qualificc to judgo, it appoars that a fair amoun
of risk is involwed,

9. Espccially notablc was the vory cooperativo attitude of the Navy porsonn
at Kwajaloin and tho Marshall District Adeinistrative Officials at Majurc in sup-
porting this mission

/8/ 1. N. Whito

1 Incl: [R. T. N. WHITE
Marshall Islands stoll Fcalth Diviaion
Samples collected by T. N. LASh

Whitc, 5-7 March 1954

PRIVACY & 7 17w L
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MARSHALL ISLANDS 4TOLL SAMPLES COLLECTED BY | = TE_ 5=7 MARCH 1954

Earth samplos worce sollzctcecd as foliows:

At cach island visitcd soveral samplcs worce dug and put into tho samc
onc-gallon "iac-crcam carton®, Each samplc (i.0. cach digging) appreximatcd onc
squarc foot to a depth of onc inch. The numbor and locations of tho samplos werce
sclectod to represcnt, as well as could be judged, an average of the arcas uscd
by the inhabitants, aftcer thc samplcs worce mixod in the carton. Arcas that were
unusually shadcd or unshaded by trocs werc avoided. The large "pebblos™ in the
compositd ropresert coral gravel from "mein strecot® through the villago.

Water samplos wore sclocted aceardirg tc the principal source in curront us:.

Inclosurc i
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SUBJECT: Radiological Survoy of Downwdnd Atolls Contaminatod by BRAVO

1. Acknowlodgcment

Tho members of the survey toam vdeh to cxproas thoir approciation to ¢
Captain, officers and members of tho craw of the USS NICHOLAS (DUE 449) for the
aaaiatanco and cooperation in conducting tho survoy horcin roportod, Captain
. turned over all possiblo facilitics of his ship in oarder to assist in t
survey, LT the Exccutive Officcr, organiged all tho oporations of tho
boat partics, and it was only through his porsenal dircction and participation
that it was possiblo to carry out the small boat survoys undor oxtromoly diffic
canditions, Sinco most of tho lagoon wters woro not navigable by a DDE, it w
nocossary to makc long boat trips in high scas and land on tricky coral rocfs,
That it was possidblec to mako, without mishap, a dctailod survey of fivo widoly
scparatod atolls in the courso ~f throc days wdth only two boats was largoly o
to his efforts.

2. Introduction

Tho BRAVO Shot contaminated a numbor of atolls in gonorally castward
diroction from Bikini to such an axtent that it bocamc ncceossary to ovacuato tt
nativo populationa from Rongelap, Alinginne and Utirik Atolls and tho military
persanncl on Rongorik Atoll, Following this ovacuation CJTF SEVEN organjsod t!
subjoct dotailcd radiological survey of tho atolls to tho ocastward of Biidni
(Ref. CJTF SEVEN Eniwotok O6O400Z). s data from this survoy wero roquired f
the following purposcs:

a, “ho wvaluation of tho mdistion offccta oo ovacuocs,
b "ho cstimaticrn of the lapsod time before rooccupancys

¢. Tha ostimaticn of tho rasitual radiation offocte of large yiclds
surfaco dotonations,

In connoction with this survey, tcams from various Task Groups and Mr.
Wilds, Trust Torritary Roprosentative, roturned to tho atolls to sccurc the
cvacuatod habitationa, service military 2quipment, and obtain documcntary phot-
graphy.

3. Operational Schedule

8 March - 0800 Survoy toam r:ndczvous aboard USS NICHOLAS (DDB L49)
in Rongclap lagoon.

-—
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SUBJECT: Radiologkical Survey of Downwind ‘tolls Contaminatcd by BRAWO

8 Marcr {000

1800 Two partics in smll boats swrveyod living arc
on Rongelap “sland and castorn half of Rongolap Atol

9 March - 0700 - 1130 Two partics in smll boats prococded from tho *
which wes stationcd outside Utirik Atoll and survoyc-
Jtirik and Aco Islands, tho main islands of tho Atol

9 March - 500 - 1700 Onc party in a amall boat landod oo the outer
rcof of Bikar Island and survcyod‘tbc 151a.nd", tho on
large island of Bilar Atoll.

-‘:\ TEE

10 March - M700

i
b

1100 Two partica in small boats proccodod {xom tho :
which was stationcd outsido Rongerik Atoll and murve
Eniwotak Island (whoro the Task Force's Units had Be
stationcd) ard tho other important islands of tho At

10 Marer - 430 - 1900 Two partiocs in ammll boats proccoded froa the
which was stationcd outsido Alinginao Atoll and surv
the inhabitoc ialands of tho Atoll,

11 Marcr - 0700 - LLOO Onc party in a amall boat survoyod tho northwe
orn islands of Rongelap Atoll and onc party sochocke:
tho 1living arcas on Rongolap Island and costablished
roforenco location for futurce docay mecasurcmonts,

12 March - NBOO  Survey tocam serrived Eniwotok Atoll via DDE.

L, Tho following pcrsonncl from t st projocfa in TG 7.1, TU 13, sorved &
members of tho surwy toam:

TU-13 Staf?
Projoct 2,1
Projwt 2.5a
PTO:\C'Ct 6.10

Tho USS NICHOLAS (DDE 449) suppliod boat creows undor tho Mﬁm of LT
, Exocutivo Officer; for surveys.

5. KInst runcntation

Radiac sct AN/PDR~39 was sclcctcd as tho instrumant to be used in the
conduct 85 tho survoy. Fivo (5) cach of AN/PDR~-39 woro calibratcd with an 80
Curio Co®™ sourco twenty-four hours beforo doparturoce Tho calibration yiclded
zcro variation botwocn instrumnts - ary scalo. Upoa cross chocking threo of
thoso instrummnta, {a point of actual survey) in a radiation ficld of 0,320 r/
it was found that all throo instruncnt: gave the same rcading.

Theso survey mcters woroe subjoet to prolonged use undor advorsc condi
tions of dampncas (to tho point of sca watcr splashing over them), salt deposi

and continufl rough handling, With on¢ oxcoption, all instrumcents oporated
cfficiontly for the duration of the cperation. On tho final day it was found

o L‘uw— =
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SUBJECT: Radisriog.crl “urvey of Downwird tolls Contaminatod by BRAW

that onc survey metor could not be properly zoro adjusted, The four romaining
/N/PDR=39, still opcratued cfficintly arcd secmed to bo in good working ordor,

Gno (L) cach Bockman MX-5, and one {1) cach AN%\\M brought alors
for any low intonsity chccks noccssary, Twe (2) cach ca AN/PDR-T1B, wor-
on hand to scrvo as sparcs in the cvont of ommtim‘tm%tm AN 3¢
Nonc of thesc instrumants wors roquires. ’:'g%«

L > A

6+ Thc avoragc anc maximum gaoma dosc ratces noastirdd om thoe various islan ¢
of cach atoll arc plottcd in Figurcs 1 through 5. A1l moasurcmcnts wore mede at
waist hcight unlcss othorwisc indicatcd, Tho maximum rcadings do not include
moasurcmcnts madc with the ‘nstrumcnt ncxt to a contaminatod surfaco,

Dotailod surveys were made of all tho inhabitcd localitics, Typical
rcadings aro given in Tablcs 1 and 2 for tho native villago of Rongolap Island,
and thoe TG 7.4 camp on niwctak Island, In gconeral, tho villages and thc camps
appcarcd tc have slightly lowcr avorago iosc ratcs than thce remaindcr of tho
island. This can porhaps boc ascribed to difforent goamctry of the contamination
and to slightly grcatcr penotration into the looso gravel in the native villagces.
Tho dosc ratcs insidc the nativo huts appcarcd to be almost thc samo as thc dosc
ratc outsidc. The dosc rate in the middlo of the military barracks, tcnts, and
shacks was 1/3 to ./2 that outsido, This roduction is probebly largcly a gsomct:
cffcct, The dose ratc fcll off rapidly on tho becach bclow tho high tide mark,
Thore was no cvidence of rain washing off thc contaminated matcrial. The follag
on thc windward sidces of the Lslands appoamd te be slightly above averagoe con—
taminaticn,

“TABLE. L
TYPIC.L READINGS IN RONGZELAP VILLAGE - 8 MARCH
Location Dosc Ratc (mr/hr)
Rongclap Island {(averag: 375
Conter of wvillage 280
Ncar cecntral cistern 300
Ncar southcrn =istcrn 220
Ncar rnortherr cisterr 150
TABLE 2

TYPICAL REIDINGS IN C.MP N ZNTWETGK IS. - 10 MARCH

. “ut.side Doso Inside Doso

Loocatian atc (mr/hr) Rate (mr/hr)
Eniwotak Ialand (avcragc! 28 -
Mcss hall 20 1o
Tent, cdg: ¢f mir camp LS 175
Latrinc 260 160
Slceping qart ors 6 %0
Dispcnsarr XX

L —
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Radio Station 290 160
Weather Station (N and of island 280 110
Proj 6.6.5tation (S end of islant! 240 - -

In order to estimate the rate of decay bctween 8 and 11 March, the follow-
ing radiation measurements were taker o thres days on Rongolap Island:

8 March i1 March

Central living area {village 280 ar/hr 170 or/hr
Southern most cistcem 220 mr/hr 145 or/hr
Roof of cistorn (Southern most 240 mr/hr 14,0 or/hr
Ground (contact) cistern =ros 220 mr/hr 110 ar/hy

inoarca wag gelected 3C yards lniand from the Rongolap cemctery as a meas:.
ing point for fybuwe decay measurcments, This arca is outlined with 2X4s placc
on pails, The walst height rcading wes 210 mr/hr at 1000 hours, 11 March 1954.

7. Sample co.loctions

Watcer samples were collacted froa tho water supplics of all inhabited
arcas, About twe quarts of watcer were transferred to a polycthlenc bottle at
cach site, Thes will be turnec over *~ the New York Operations Office, AEC f-
analysis,

Soil sampics were collcctec at all inhabited arcas and also at severa!
uninhatdted islands, In collocting tho soil samplcs a onc foot by onc foot
squarc was marked on the ground anc soil t¢ about onc inch of depth was romoved
from the square and transferred tc a cardbcard container., Tho primary samples
will bc tumed over & tho New York Jporation Office, ASC, for analysis, and
some smaller samples will bo analyzecd by FProgram 2 of TU 13,

Listec in Tablo 3 arc the samplos taken with the doso rato mcasured -
at waist hcight at the location w @ thay werc taler,

TABLE 3 - SOIL

Sample No, Atoll Island Date  MrAir
* Rongelap Rongelap (North cnd) .8 Mar L4
2 Rongelap Rongelap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 mile north of

viliage) 8 Mar 340

4 Rongelap Rongelap (near South cistern

of village: 8 Mar 220

5% Rongelap Eriirippu 8 Mar 2200

&t Rongelap Erndaetox 8 Mar 900

e ongelap Kabelliu 8 Mar 2000

ax Jtirik Jeirix 9 Mar L0

9 Aiar Siiar 9 Mar 160

10 Rongerik Eriwetax 10 Mar 280
11% ildnginae Sife 10 Mar 100

#Small ~dditicnal sample takwr - analysis by Program 2 of TU 13,

| _—
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Sample No. Atoll lsland Dpte Mr Mr
1 Rongelap Rongelap .central cistern) 8 Mar 300 -
2 Rongelap Rongelap (North part of

village) 8 Mar 3%
3 Roungelap Rongelap {(Northernmost

cistern) 8 Mar 400
. Rongelap fongelap (Southernmost .

cistern) 8 Mar 2
5 Jtirik Utirik (cistern near church) 9 Mar 40
5 Ctirik Utirik (cistern at south of

village) 9 Mar Lo
7 Rongeri k Eniwetak (Distillation water) 10 Mar 24,0

In addition to the above, a sample of follage was takon at the wind-
ward side if Bikar !sland., The radiatice field was 180 ar/hr an § March 1954
at this point.

8. Conclusions and Recommendat ionis

a. The radiclogleal survey proved that a large yleld surface detor -
tion can produce extremely serious radiological contamination over a distance
more than 20 miles downwind and important contamination about 250 milss dowr
wind,

. The center of the contamination pattern from the BRAVO Shot lie:
sanewhat narth of Rongelap and Rongerik Atolls and probably not far from a Lo
between Biidni and %dkar,

¢. Athough the fall-out was serious on Rongelap Island located at
the extreme southeast tip of the atoll, the contamination was about ten timee
greeter at the ncrtl side of the atcll, twenty miles away.

d. The contamination decreased by a factor of about eight over the
dowmnwind distance of 50 milcs between Hongoelap and Rongerik,

e. Standard military fisld nousing provides a significant degree of
mrotection to personnel inaide,

f The AN/PDR~39 proved %o be a very satisfactory instrument for
field survay work under rigorous enviroamsntal conditions,

g+« A single DDE with two (2) whale boats is not a completely satis—

- factory method of conducting a broad radiological survey of the type jus

completed, Future surveys should o 1sider using vessels capable of entering

more of the a%nclla and of hardling = ~clleopter and several small boats.
6 Incls:

1. Rad. Lurvey Rongelap s/ Herbert Scoville

2. Rad, survey Jtirik OR. HERBERT SCOVIILE

3. Rad. ‘urvey Bikar Technical Director

L. Rad. [ urvey Rongerik AFSWP

5. Rad. _urvey Ailinginae i
6, Tummary -f Rad. Survey i ;
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