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SUBJECT: Radieclogical Surveys of Several Marshall Island Atolls

TO: Distribution

1. Attached herewith for your information and retention are copies of
radioclogical surveys made on certain Marshall Island Atolls. The surveys
were conducted as a result of contamination deposited on the affected atolls
by ERAW) Shot, Operation CASTLE, fired from a reef approximately one and one
half nautieal miles southwest of Namu, Bildni Atoll, BRAVO Shot time was
1845 Zebra, 28 February 1954.

2, Water and soil samples were shipped to the Health and Safety Labora
tory, New York Operations Office,: Atomlc Ensrgy Commission (Attention: Mr,
Merrill Eisenbud) for analysis, -
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JOINT TASK FORCE SEVEN
APO 187 (HOW) e¢/o POSTMASTER W(o’) [
SAN FRANCISCO, CALIFORNIA _p,zoé( /)
COMFT 8 March 1954

SUBJECT: Report on Soil and Water Sampling Mission

TO: Commander
Joint Task Force SEVEM
AFO 187 (HCW)
¢/o Postmadter
San Francisco, California .

1. Ih compliance with ¥our orsl instructions, the undersigned visited LIKIEF
and ATLUK Atolls, JEMC Island and MEJIT Island in the Fastern Marshalls between
the period 5-8 March 1954 for ths purpose of collecting soil and water samples anc
measuring level of gamma radiation present at those places in connection with
BRAVO, The mission,consisting of the undersigned and a Marshallese interprster,
lan Lakapun, embarked on the USS BENSHAW (DDE499) at Kwajalein, visited the four
gsites and returned to Blkini, where the resainder of the trip to Eniwetok was pe.
formed by PBM, There follows a detailed discussion of the findings at each loca- |

" tdens . [ "‘1‘ e AfLw T e et T R o . oL E

it

a. LIKIEP ATOLL., The samples were taken on Likiep Island, which had the
largest native popwlation. 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 Likiep Island. Trip in was made by whalebcat the following
morning. A water sample was taken from a large cistern fed from the roof of the
Catholic rectory, and earth samples were taken from random spots about the island
which were unshelteraed by trees or other growth at approximtely 0800 M 6, March
1954. Radiation readings were takn with a MX-5 instrument between 0800 ¥ and 090C
i and showed a moximum of 3 millircentgens per hour, No variations from thils
reading were noted cn clething or bare feet of individuals, According to accounts
received by Bishop Feeney, S.J., the population was greatly excited by the light
and blast wave, the latter which reportedly arrived about 30 minutes subsequent
to the light flare, According to Bishep Feeney, church attendance was greatly
stimidated on the day of the test,

b, JEMO Island, This location was reached at 1100 M, 6 larch 1954, It
consists of a small heavily wooded island, surrounded by a line coral reef with
heavy surf on three sides. There heing no place for landing a whaleboat, personr
and equipment were transferred from the whalebeat to the reef by a one man rubber
raft. The undersigned transferred himself by swimming. The island proved to be
uninhabited, and reportedly is a sea turtle preserve. Turtle hunters erected
several houses, a rain barrel of which provided a water sample. Earth samples
were gathered at random from open areas, including one of beach sand above the
high tide mark. The party was led straight across the island and back to the land-
ing area via the beach, in order to verify its uninhabited state. Samples were
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SUBJECT: Report on Soil and "ater Sampling Mission 0nr331Y

collected at approximately 1200 M, & March 1954. Instrument readings with the MY-5
showed a maximum of 3 mr/hr, however this was not considered reliable, since a
‘igher scale showed a lower reading.

c. AILUK ATOLL, The ship reached this atoll at approximtely 1600 X, 6
Harch 1954, and slowly moved to an anchorage off Ailuk Island, the mest heavily
populated. The lagoon hos not been swept, and numerous coral heads and pinnacles |
provided considerable hazard teo ship movement, The landing party moved ashore by
whalcboat without difficulty, and agrin obtained water samples from the mest promin- |
ent cistern and soil samplcs from random unsheltered spots. Readings with the MX-f
showed approximately 3 mr/hr (off the 2 mr scale). 4An AN/FDR-27E showed a high
raading of 7 mr/hr, however, on a different scale a reading of 12 or 15 mr/hr was
cbtained, The Mi-5 rcading is probably nearest correct, No significant variations
wore detected on bare feet or clothing of individuals, Samples and recadings were
taken at approximtely 1700 ¥, 6 March 1954.

d, MEJIT Island. This singlc coral island is also surrounded by a reef.
a5 is JEMO, but landing wes possible with a whaleboat, duc tc an arca protected fi.
the surf, The island was found to bo heavily populated in view of its size, the
sotal number of people being 327, according to the lsland magistrate. Soil and
vater samples were taken as in the previously describoed manner, at approximatoly
1300 M, 7 March 1954. 'Readings with the M¥=5 showed maximum of approximately 3
mr/hr (off the 2 scale, but appraximetely 1,5 an the 20 seale); the maximum reading.

_with’a PDR-27 E.was 10 mr/hr. - The true figurc was probably somowhore Between the -

two.

2, CONCLUSIONS. Low level {less than 10 mr/hr) radiation measuromert s with
ficld instrummnis of the type used are highly unsatisfactory. One MX-5 and throc
A/PDR 27 E instruments all showed widely variant readings on difforent scales,
and varied among each othor when exposcd to the same radiatien, An AN/FDR T1-B
proved completoly uselesa not holding to zero even after an hours warm~up, and
also showing widely vardant readings on different scales, ~

3. ERECOMMENDATIONS, Ianding parties in islands such as JEMO and MEJIT should
bo provided with a rubber 6~man or 8-man meumtic boat, to provide greater safoty
to personncl and equipment., This will permit landing directly on live coral reefs
with less danger of the boat being stove in., Ships assigned to such nissions
should draw such cquipment prier to dopartura.

4+ The successful accomplishment of the mission was greatly facilitated by
the interest and cnthusiasm of tho Commanding Officer of tho USS RENSH.LW, CIR L, H.
slford, USN, and his officers and mon, Their matorial contributions wero necessary
to the mission, however, the many valuable suggestions and assistance in mlutiens
of problems proved invaluable,

/s/ R. D. Crea
R. D. CREA ~mt
MAJ, USA -
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VRMORANDUM FOR: OJTF SEVEN ) , 10 March 1954

SUBJECT: FReport on ~Scoil and Water Sampling Mission no- 1315
' WC«J) @G/ﬂc(

1. In cempliance with your oral instructions ; the undersigned visited “i'o Je,

Erikub, Maleolap, Wotho, Majure Atolls in the Marshall Islands 5 through 7 March

1954 for the purpose of obtaining carth and drinking water samples, and of measur--

ing gamma way dosc rates, and also checked the radiological condition of the S.S.
ROUE on its arrival at Majure 7 March 1954,

2, The first four atolls were visited by Marshallese intorpreter Takushi
and the writoer by means of an UF-1l amphibious aircraft, Majuro was rcached by
C-47. Erikub might havo bocn omitted since it was not inhabited, being proporty
of the Wotje tribe which goes there "only cccasionally to gather copra, (This was
unknown until after the visit,)

3. At cach atoll, only the principal inhabitcd island was visited, Ab cach
visited island an of.f.‘ort was made to composc a roproscntative soil average by
collecting into a singlec container scvoral samples, cach approximatcely one sguarc
foot of arca and ens inch depth, Wator samples worc collocted from the princips"
sourcos currcntly in uscs Tho gamma dosc ratcs arc averages for the inhabited
arcas, :

Le 'Wit.h regard to certain minor discrepancies betwoon the survey mcthods us-

by Major R. D, Crca and tho writer; it was originally planncd to perform the sury.-

jointly, and when it Wecapo ddvisable to scparate and survey differont atells, no
timo remained for discussion of details of techniques.

5. Gamma-ray dosc ratcs on Wotie and on Erikub aro cach the average of ME~:
and AN/PDR-39 averago roadings which agreed rcascnably well, Tho MX=5 was render
inoperative when the rubber life raft was swamped by surf on the first attompt to

launch from the beach at Erikub, PFollowing the Wetho survey, the PDR=39 dcvolopcr

a temperature—dependent reading of Ou4 ~ 2 mr/hr, so that later readings in this
range arc of very dubious reliability,

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

ATCLL ISLAND DiTE  TIME SAMPLE N0 MRAIR & SAMPLING
WOTJE ORMED 5 Mar 1400 85 3.5 mr/hr, 1~beach, 3-mid-vill.-
. age, l-back village.
W 4 well plus & catch basin.
FRIKUB ERIKUB 5 Mar 1715 s6 1.5 mr/hr.  1-mid-village, 1

on path to becach. No inhabit.
ants, ne water supply found.




ATOEL ISLAND DATE TIME SAMPIE NO MR/dR & SAMPLING
MALOELAP KAVEN 6 ¥ar 1130 s7 1.8 mr/hr, 2-village, 2-path
to beaChc
w12 Well water.
Wi3 From catch basin,
POTHO WOTHO 6 Mar 1615 ss 0.8 mr/hr, 1 by well; 2-mid-
villagec.
W9 Well water (no rain in catch
basin for 2 mo.)
MAJURO ULIGA 7 Yar 1200 89 0.5 mr/hr, & froa near Admin
: Bldg.
W10 Tap watcr.

7. Pacific Microncsian Line $.S. "ROQUE", Master: Lawrcnec Blanc, home por .
Guam, left Ebcye 0840 M on 1 Merch, cntered channel to Ubiril Lagoon about 1200 i
on 2 March, and anchorcd in lagoon at 1524 ¥ on 2 March; docked at iajure (Uliga
Is,) 1634 o 7 March, Rcadings (mr/hr) after docking: 2-3 insido main deck struc
turc, 10 -on open deck,.5-8. in slecping quarters on upper.deck, 10-30 cn rope and
canvas, FPrior radintion levels cannot bo cstimatéd because of rain sgualls and ur
certainty about when decks last washed, Laster was advised 4o have.decks washed
down as socn ag convenlent, -Ho was told that the activity weuld nct hurt anyone,
but th~t 1t was undesirable to have it arcund lenger than necessary.

- 8, RECOMMPNDATICNS: Futuro visits to Erikub and Maloolap should -not be’
-attompted by UP-T oxtept undod conditions ‘of groator urgcney. The writer's prior =
axpericnec in such operations is vory limited, but from his own obscrvations plus
the rcomarks made by thosc better qualificd to judge, it appcars that a falr amount
of risk is involved,

9. Espccially notablc was the very cocoperative attitude of the Navy porsonnc
at Kwajaloin and thc Marshall District Administrative Officials at Majure in sup-
porting this mission,

- /s/ T.N. Whitc
1 Inecl: DR, T. N. VHITE

Harshall Islands Atoll Health Division
Samples collected by T. N. 1ASL

Whitce, 5~7 March 1954
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MARSHALL ISLANDS éTOIL SAMPIE COLLECTED BY T. N, WHITE, 5-7 MARCH 1225; “

Earth samples wore collectced as follows:

At cach island visited scveral samples wore dug and put into the same
onc-gallon "igc-cream carton®. Each sample (i.c. cach digging) appreximted onc
squarc foot to a depth of onc inche The number and locaticns of the samples werc
selectod to represent, as well as could be judged, an average of the arcas usod
by the inhabitants, after'the samples were mixed in the carton. Arcas that were
vnusually shaded or unshaded by trcos were avoideds The largoe "pebbles! in the
composité ropresent coral gravel from "main strcet" through the village,

Wator samples were sclected aecording to the principal source in curront use.

Tnelosurs 1




: ., HEADQUARTERS TASK UNIT 13 o
Task tz.rrou 7.1 0275318
APO 187 (HOW) P.O. Bex 8
c/o Postmaster M 3) (v
San Franciseo, California (i )
TU=-13~54~375 12 March 1354

SUBJECT: Radiological Survoy. of Downwind ibolls Centaminatcd by BRAVO

1, Acknowledgement

The members of the survey tcam wish to express their appreciation to the
Captain, officers and members of tho crew of the USS NICHOLAS (DDE 449) for thei:
agsistance and cooperation in conducting tho survey herein reported, Captain
Elliot turncd over all possible faecilitics of his ship in order to assist in the
survey. LT Frink, the Exccutive Officor, organized all the operations of the
boat partics, and it was only through his porsconal dircction and participation
that it was possiblo to carry out the small boat surveys under extromely difficu’
cenditions, Since most of the lagoen wators worce net navigablc by a DDE, it was
nceaessary to make long boat trips in high scas and land on tricky coral reefs,
That it was possiblc to make, without mishap, a detailed survey of five widely
scparated atolls in the coursc of threo days with only two boats was largely du~
to his efforts, '

e . IntrOdlmtim

4

The BHRAVO Shot cantaminated a numbor of atolls in gonerally castward
dircetion from Bikini to such an oaxtent that it becamo necessary to ovecuate the
native populations from Rongelap, Alinginac and Utirik Atolls and tho military
persanncl on Rongorik Atoll, Following this cvacuation CJTF SEVEN organized the
subject dotailed radiclogical survey of the atolls to the castward of Bikini
(Ref. CJTF SEVEN Eniwctok 060400Z), The data from this survey were required for
the following purposes: '

as The vvaluation of the radiation offccts on cvacuocs.
bs The ostimation of the clapsed time before rcoccupancy.

cte The esbimabicn of tho residual radiation effocts of large yiclds
surface dectonations,

In connection with this survey, tcams from various Task Groups and ¥r,
wilds, Trust Territory Representative, returnced to the atolls to sccure the
evacuated habitations, service military equipment, and obtain documcntary phote—

graphy.
3. Operational Schedulo

8 March — 0800 Survoy toam rendezvous aboard USS NICHOLAS (DDE 449)
Ce s in Rohgelap. lagoon.

w25 5T o i L
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SURIECT: Radicle. :al Survey of Dowawind Atolls . .caminated by BRAW 1

8 March - 1000 -~ 1800 Two partics in small boats survoyed living area.
on Rongelap Island and castern half of Rongelap Atoll

¢ Mareh — 0700 - 1130 Twe partics in smll boats procoeded from the o
which was stationed outside Utirik Atoll and surveyed
Utirik and Aon Islands, the main islands of the Atoll.

9 March — 1500 - 1700 Qnc party in a small boat landed on the outer
rcef of Bilear Island and surveyed the island, the onl:
large island of Bikar Atoll,

10 March - 0700 ~ 1100 Two partics in small boats proceeded from the IR
which was stationcd ocutside Rongerik Atoll and survo;
Eniwotak Island (whero the Task Force'!s Units had b
stationed) and tho other important islands of the Atcl

10 March - 1430 -« 1980 Two partics in small boats procceded from the DF
which was stationcd outsido Alinginac Atoll and surve,
the inhabited islands of tho Atoll,

11 ¥arch — 0700 ~ 1400 Onc party in a small boat surveyed tho northwesi
ern islands of Rongelap Atoll and onc party rechecled
the living arcas on Rongelap Island and cstablished a
rofercnee location for future decay measurcmonts,

13 Héffcﬁ ~ 080Q Sxiz‘i'oy toam arrived Bziwofoﬁ Aboll via —I)DE.

4 The following porsonncl from tcst projects in TG 7.1, TU 13, sorved as
members of the survey tcam:

Herbert Scoville, Jr, TU-13 Staff
Richard Rast Projoct 2,1
Richard Soule Project 2.5a
¥almer Strope Project 6.4

The USS NICHOLAS (DDE 449) suppliod boat crows under the dircetion of LT Cliffor
Frink, Exccutive Officor, for surveys.

5. Instrumcntation

Radiase sct AN/PDR-39 was scleected 23 the instrument to be used in the
conduct 35 the survey. Five (5) cach of AN/PDR-39 wero calibrated with an 80
Curie Co®™ sgurcc twonty-four hours boforce departurcs The calibration yielded -
zcro variation betwoen instrumcnts - any scalo. Upon cross chocking threc of
those instruments, (a point of actual survoy) in a radiation ficld of 0,320 r/fir
it was found that all threo instruments gave the same rcading, ]

Thesce survey motors were subject to prolonged use under adversc condi-
tions of dampncss {to the point of sca water splashing over them), salt deposit
and continual rough handling. With ono cxseption, all instruments opcrated
cfficiently for the duration of the operaticn. On the final day it was found
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that onc survey mcter could not be properly zoro adjusted., The four remaining
AN/PDR~39, still operated cofficiently and seccmed to bo in goed working order,

¢nc (1) cach Beckman MX-5, and one (1) cach AN/FDR-27A was brought alons
for any low intcnsity checks nccessary, Two {2) cach calibrated AN/PDR-T1B, werr
on hand to serve as sparcs in the ovent of operational failure with the AN/PDR-7
Nonc of theose instruments were roquired,

6, The average and maximum gamma dosc rates measurcd on the various islande
of cach atoll arc plotted in Figurcs 1 through 5. All measurcments wore mrde at
waist hoight unless othorwisc indicated., The meximum rcadings deo not include
measurcments made with the instrumcent ncoxt to a contaminated surfacc.

Dotailcd surveys were made of all the inhabited localitics., Typical
roadings arc given in Tables 1 and 2 for the native village of Rongelap Island,
and the TG 7.4 camp on Fniwctak Island, In gecneral, the villages and the camps
appearcd te have slightly lower averago dosc rates than the romainder of tho
island, This can perhaps be ascribod to difforent geomotry of the contamination |
and to alightly greater penotration into the looso gravel in tho nativo villages.
The dosc rates inside the pative huts appearcd to bo almost the same as tho dosc
ratc outside., The dosc rate in the middlo of tho military barracks, tonts, and
shacks was 1/3 to 1/2 that outside, This rcduction is probably largely a geomet:
offoct, The dose rato fcll off rapidly on the bcach below the high tide mark.
Thore was no ovidence of rain washing off the contaminated material, The foilag. |
- on the windward sides of the islands appeared to-bc slightly above average con- -
tamination, .

TABLE 1
TYPICAL READINGS IN RCNGEIAP VILLAGE — 8 MARCH

Location Doac Reto §mr@_r_ )

Rongclap Island (average) 375

Conter of village 280

Near central eistern 300

Near socuthern cistern 220

Near northern cistern 350
TABIE 2

TYPICAL REIDINGS IN CAMP ON INTWETGK IS, — 10 MARCH

Outsidc Doso Inside Dosc
Location Rato !mrzgl Rate (mr

Eniwetak Island {average) 280 -
Mess hall 220 110
Tent, cdge of main camp 270 175
Latrine " 260 160
Slceping quarters 260 90

Disponsary 220 110



http://Locati.cn

Radio Station . 290
Weather Station (N end of island) 280
Proj 6.6.5tation (S end of island} 240

Lo 0770314
110

In order to estimate the rate of decay between 8 and 1l March, the follow-
ing radiation meassurements were taken on three days on Rongelap Island:

8 March
Central living area (village) 280 mr/hr
Southern most cistern 220 mr/hr
Roof of e¢istern (Southern most) 240 mr/hr
Ground (contact) cistern arca 220 mr/hr

1% March

17 mr/hr
145 ar/hr
240 mr/hr
110 mr/hy

in area was selected 30 yards inland from the Rongelap cemctery as a meas'
ing point for future decay measurements, This arca is outlined with 2Xha placc
on pails, The waist height rcading was 210 mr/hr at 1000 hours, 11 March 1954.

7. Semple collecticns

Water samples were collected from the water supplics of all inhabitcd
arcas. About two quarts of water were transferred to a polyethlenc bottle at
each site, These will be turned over to the New York Oporations Office, AEC f-

analysias,’

Soil samples were collocted at all inhabited arcas and alsc at soveral

‘oninhatdted islandse In collecting tho soil samplcs a onc foot by one foot
squaro was maridedon the ground and soil to about one inch of depth was removed

from the square and transforred to a cardboard centainer,

The primry samples

will bo turned over to the New York Opcration Office, 4EC; for analys:.s, and
some smaller samples will be analyzed by Program 2 of TU 13,

Listed in Table 3 are the samples taken with the doso rate measured. . -

at waist height at the location where they were taken,

TABLE 3 - SOIL
Sample Nos Atoll Island
1 Rengelap Rongelap (North cnd)
2 Rongelap Rongelap (Center of village)
3 Rongelap Rongelap (1 mile north of
village) -
4 Rongelap Rongelap (near South cistern
of village)
5% Rongelap Eriirippu
éie Rongelap Eniaetok
Vil Rongelap Kabelle
g% Utirik Utirik
9 Bikar Bilar
10 Rongerik Eniwetak
113 Ailinginae Sifo

Date ﬂrtf;lr
8 Mar 440
& Mar 280
8 Mar 340
8 Har 220
8 Mar 2200
8 iar %00
8 Mar 2000
g lar 50
G Mar 160
10 Yar 280
10 ¥ay 100

#Small additional sample taken for analysis by Program 2 of TU 13,

A s o
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T4BIE 3 - WATER
Sample No, Atoll Island Date Mr@r

1 Rongelap Rongelap (central cistern) 8 Mar 300
2 Rengelap Rongelap (North part of

village) & Mar 350
3 Rengelap Rongelap (Northernmost

cistern) 8 Mar 400
4 Rongelap Rongelap (Southernmest

cistern) 8 Mar 220
5 Utirik Utirik (cistern near church) ¢ Mar LO
[ Utirik Utirik (cistern at south of

village) 9 Map Lo
7 Rongerik Eniwetak (Distillation water) 10 Mar 240

In addition to the abSVe , & sample of foilagec was taken at the wind-
ward side of Bikar Island, The radiation field was 180 mr/hr on 9 March 195
at this point.

8. Conclusions and Recommendations

a. The radiclogical survey proved that a large yleld surface deton-
tion can produce extremely sericus radiclogical contaminatiocn over a distanc-:
more then 120 miles downwind and important contamination about 250 miles dows
wind,

. be The center of the conta.mm:-rbim pattern from the BRAVD Shot lie:’
somewhat north of Ropgelap and Rengerik Atolls and probably not far from a 1
between Bikini and Biler,

¢s» Although the fall~out was serious on Rongelap Island located at
the extreme southeast tip of the atoll, the contamination was about ten times
greater at the north side of the atell, twenty miles away.

ds The contamination decreased by a factor of aboubt eight over the
downwind distance of 50 milcs between Rongelap and Rengerik.

e« Standard military field housing provides a significant degree of
protection to personnel inside,

f. The AN/PDR-39 proved to be a very satisfactory instrument for
field survey work under rigorous environmental conditions.

gs 4 single DDE with two (2) whale boats is not a ccmpletely satise
factory method of conducting a broad radioclogical survey of the type jud
cempleted, Fubture surveys should consider uging vessels capable of entering
more of the atolls and of handling a helicopter and several amall boata.

6 Incls:
1, Rad, Survey Rongelap . /s/ Herbert Scoville
2. Rad, Survey Utirilk DR, HERBERT SCOQVILLE
3. Rad. Survey Bilar Technical Duector
L. Rad, Survey Rongerik AFSWP R

5. Rad, Survey Ailinginae
6, Summary of Rad. Survey gou
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