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SUBJECT: Radiologlical Surveys of Several Marshall Island Atolls

TO: Distribution

1. Attached herewith for your information and retention are coples of
radlological surveys made on certain Marshall Island Atolls. The surveys
were conducted as a result of contamination deposited on the affected atolls
by BRAVO Shot, Operation CASTLE, fired from a reef approximately one and one
half nautical miles southwest of Namm, Bikini Atoll., BRAVO Shot time was
1845 Zebra, 28 February 1954, ’ ]

2. Vater and soil samples were shipped to the Health and Safety Labora-
tory, New York Operations Office, _ Atonic Fnergy Commission (Attention: Mr,
Merrill Eisenbud) for analysis, _ '
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HEADQUARTERS
JOINT TASK FORCE SEVEN
APO 187 (HOW) c/o POSTHMASTER
SAN FRANCISCO, CALIFORNIA

COMPT .8 March 1954
_SUBJECT: . .Report on Soil and Water Saxqgling Hission

T0: Commander ‘
Joint Task Force SEVEN
AFO 187 (HOW)
¢/o Postmaster .
San Francisco, California

1i In compliance with your oral instructions, the undersigned visited LIK
and ATLUK 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 .
measuring level of gamma radiation present at those places in connection with
BRAVO. The mission, consisting of the undersigned and a Marshalless Mnterpreter
Lan lakapun, embarked on the USS HENSHAW (DDE499) at Kwajalein, visited the fou
sites and returned to Bikini, where the remainder of the trip to Eniwetok was p
formed by PBM, There follows a detailed discussion of the findings at each loc:
tion: ‘

a. LIKIEP ATOIL. The samples were taken on Likdep Island;, which had
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous. coral heads nécessitated anchoring

about 4 miles from Likiep Island. - Trip in was made by whaleboat the following
morming., A water sample was taken from a Iarge cistern fed from the roof of the
Catholic rectory, and earth samples were taken from random spots about the islar
which were unsheltered by trees or other growth at approximtely 0800 M 6, March
"=~ ~1954, Radiation readings were takn with a MX-5 instrument between 0800 M and 05
M and showed a miximum of 3 millircentgens per hour, No variations from this
reading were noted on clothing or bare feet of individuals, According to accoun
received by Bishop Feeney, S.J., the population was greatly excited by the light
and blast wave, the latter which repertedly arrived about 30 minutes subsequent
to the light flare, Accarding to Bishop Feeney, church attendance was greatly
stimilated on the day of the test, o
: UDIOHABITRD. , .

b, JEMD Island, This location was reached at 1100 M, § Yarch 1954, I
consists of a small heavily wooded island, surrounded by -a line coral reef with
heavy surf on three sides. There being no place for landing a whaleboat, persan
and equipment were transferred from the whaleboat to the reef by a cne man rubbe
raft. The undersigned transferred himself by swimming. The island proved to be
uninhatited, and reportedly is a sea turtle preserve. Turtle hunters erected
several houses, a rain barrel of which provided a water sample, Farth 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 ln
ing area via the beach, in oarder to verify its uninhabited state, Samples were

TES Loty COuSiSTS o7 Q’Picf(s; - ARRRRRER
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CafT
SUBJECT: Report on Soil and "mter Sampling Mission

collected at approximately 1200 M, 6 March 1954, Instrument readings with the U
showed a maximum of 3 mr/hr, however this was not considered reliable, since a
higher scale showed a lower reading.

¢, AILUK ATOLL. The ship reached this atoll at approximtely 1600 Y,
Yarch 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. The lagoon has not been swept, and numerous coral heads and pinnacle
orovided considerable hazard to ship movement. The landing party moved ashore b
vwhaleboat withowt difficulty, and again obtained water samples from the most prom
ont cistern and soil samples from random unsheltered spots. Readings with the Y
showed approximtely 3 mr/hr (off the 2 mr scale). An AN/FDR-27E showed a high
reading of 7 mr/hr, however, on a different scale a reading of 12 or 15 mr/hr va
obtained, The MX-5 rcading is probably ncarest corrcet. No significant variati
were detected on bare feet or clothing of individuals, Samples and roadings wer
taken at approximately 1700 M, 6 March 1954,

d, MEJIT Island, This singlc coral island is also surrounded by a rec
-s is JEMO, but landing was possible with a whaleboat, duc to an arca protected
the surf, The island was found to be heavily populated in view of its size, the
,otal number of people being 327, acoording to the island magistrate.f~ Soil and
water samples werec taken as in the previously described manncr, at approximataly
1300 M, 7 March 1954. "Readings with the MX-5 showed maximum of approximately 3
ar/hr (off the 2 scale, but appraximately 1.5 on the 20 scale); the maximum read
with a PDR 27 E was 10 mr/hr. The true figurc was probably somowhere between th
SWoe . ‘ -

2, CONCIUSIONS. Low level (less than 10 mr/hr) radiation measurcmert s wit
field instrummts of- the-type-used are-highlyunsatisfactory. Ono MX-5 and thre
AN/PDR 27 E instruments all showed widely variant readings on different scales,
and varied among each other when exposcd to the same radiation, An AN/FDR T1-B
proved completely useless not holding to zero even after an hours warm-up, and
also showing widely variant readings on differcnt scales, B

3, RECOMMENDATIONS, Ianding parties in islands such as JEMO and MEJIT shc
bo provided with a rubber 6-man or 8-man pneumtic boat, to provide groater safc
to personncl and equipment, This will permit landing directly on live coral rec
with less danger of the boat being stove in, -Ships assigned to such missions
should draw such cquipment prior to departurce =~ ' -

L. The successful accomplishment of the mission was greatly facilitated b3
the interost and enthusiasm of the Commanding Officer of the USS RENSHAW, CDR L.
4lford, USN, and his officers and men, Their matorial contributions werc noces:
to the mission, however, the ‘many valuable suggestions and assistance in solutic
of problems proved invaluable, _ : ' - R

{

" /s/* R."D. Crea
" Re. D, CREA



MPMORANDUM FOR: CJTF SEVEN ' . 10 March 1954

SUBJECT: choft on ~Soil and Water Sampling Mission

1, In compliance with your oral instructions, tho undersigned visited
Erikub, Haloclap, Wotho, Majuro Atolls in the Marshall Islands 5 through 7 Ma:
1954 for the purpose of obtaining carth and drinking water samples, and of mo:
ing gamma ray dosc rates, and also checked the radiological condition of the &
ROQUE on its arrival at lMajure 7 March 1954, _

2, The first four atolls wore visited by Marshallesc intcrpreter Takushi
and the writcr by mecans of an UF-1 amphibious aircraft. Majuro was rcached by
C-47. Erikub might havo beon omitted sinco it was not inhabited, boing proper

of the Wotje tribe which goes there only occasionally to gather copra. (This
unknown until aftor the visi‘_b.) : ’

3. At cach atoll, only tho principal inhabited island was visited, At ¢
visited island an cffort was made to composc a rcproscntative soil avcrago by
collecting into a single container soveral samples, cach appraxdimtcly onc squ
foot of arca and onc inch dopth, Wator samples wore collected from the prineci
sources currently in usce Tho gamma doso ratcs aro averages for the inhabited

" arcas, ‘ ' ' y o oy

4, With rcgard to certain minor discrepancies botwoen the survey mcthods
by Major R, D, Crca and tho writcr; it was originally plannod to perform the =
jointly, and when it becamo advisable to scparatc and survey different atolls,
time remainod for discussion of deteils of techniques,

5s Gamma-ray dosc rates on WotJje and on Erikub arc cach the average of M
and AN/PDR-39 average rcadings which agreed rcasonably well, ' The MX-5 was renc
inoperative when the rubbor life raft was Swamped by surf on-the first atteapt

7777 launch from thé beach at Erlkub. Following tho Wotho survey, the PDR-39 develc
a temperaturc—dependent reading of 0,4 - 2 mr/hr, =0 that later readings in thi
range arc of very dublous reliability, ' _ T

6. Tho foliowing tabulation summarizcs the atoll survoy, S is Ssil1, W i:
Water Sample: .

ATOLL ISLAND DATE TRE SAMPLE NQ MR/MR & SAMPLING -
WOTJE ORMED 5§ Mar 1600 S5 3.5 or/hr, 1-beach, 3-aid-v3
, age, l-back village.
_ , ' B wh " % well plus % catch basin,
ERIKUB ERIKUB 5SYar 1715 S6 = L5 m/hwr. l-mid-village,

on path to boach. No inhat
ants, no water supply found

TS PACLMET CGSISTS 0F_<_ PAGEIS)
ool _cr_ XS TuHES, SERES 2,
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ATOLL ISLAND DATE  TIME SAMPLE NO  MR/AHR & SAMPLING
MALOELAP KAVEN 6 Yar 1130 s7 1.8 mr/hr, 2-villago, 2-pat
tO beaCho
wiz Well water,
w13 From catch basin,
WOTHO WOTHO 6 Mar 1615 S8 © 0.8 mr/hr, 1 by well; 2-nid
_ _ . villago.
w9 ¥oll water (no rain in catel
basin for 2 mo.)
MAJURO . ULIGA 7 Mar 1200°  §9 0.5 mr/hr, 4 from ncar Admir
L Blag.
W10 * Tap watcr.

7. Pacific Microncsian Linc S.S. "ROQUE", Master: Lawrcncc Blane, home por
Guam, lcft Eboyc 0840 M on 1 Merch, cntcred channcl to UWirik lagoon about 1200
on 2 March, and anchored in Lagoon at 1524 M on 2 March; docked at Majuro (U1ige
Is.) 163G on 7 March, Rcadings (mr/hr) aftor docking: 2-3 inside main deck sti
ture, 10.on open deck, . 5-8.1n slecping quarters. on upper.deck, 10-30 cn rope and
canvas. -Prior racdintion-levels cannot be cstimated because of rain squalls ‘and
cortainty about when decks last washed, laster was advised to have.decks washed
Aown as socn as convenient, -He was told that the activity would nctshurt anyonc
but th-t it was undesirable to have it around longer than necessary. '

8. RECCMMENDATIONS: Futuro visits to Erikub and Maloolap should not be
attempted by UF-1 oxcept undor conditions of greater urgency, The writer!s pric
oxpericnce in such operations is vary limited, but from his own obscrvations plt
the romarks made by thosc botter qualificd to judgo, it appcars that a falr amot
of risk is involvod. : S ‘_- o STl L .

9. Especially notablo was the very coepcrative atfitude of thc Navy porser
at Kwajalcin and tho Marshall District Administrative Officials at Mejuro in sur
porting this mission. - - o

, - /e/ T+ N. ¥nito
1 Incl: DR. T. N. WHITE

Marshall Islands Atoll . Hez1lth Division

¢

Samplos collected by T. N. LASL
White, 5-7 March 1954 ' ' .




MARSHALL ISLANDS ATOLYL SAMPLES COLLECTED BY T. N, VHITE, 5-7 MARCH 195L

Earth samples were collected as follows:

. Lt cach island visited soveral samples wore dug and put into tho same
onc-gallon "isc—crcam carton", Each samplo (i,c, cach digging) epproximtod o
squarc foot to a depth of onc inche The number and locations of the samples w
sclected to represent, as well as could be judged, an average of the arcas usct
by the inhabitants, after the samples werc mixed in the carton. Arcas that we:
unusually shaded or unshaded by trocs were avoided., The large "pebbles! in the
composité represent coral gravel from "main street™ through the village,

Wétér“ samples were sclected according to the principal source in curront t

Inclosurc 1




HEADQUARTERS TASK WIT 13

Task Group T.1 \
I.APO 187 (HOV’) PQO. Box 8 . 7
c/o Postrastor >

San Francisco, California . Q(\ o

TU-13-54-375 . 12 March 1954 U
SUBJECT: Radiological Survoy of Downvdnd Atolls Contaminated by ERAVO

1, Acknowléd,gcment

The members of the survey tcam wish to express thelr appreciatioen to
Captain, officers and members of the crow of the USS NICHOLAS (DDE 449) for the
assistanco and cooperation in conducting the survoy horcin roported, Captain
Ellict turncd over all possible facilitics of his ship in order to assist in th
survey., LT Frink, tho Exccutivo Officcr, organized all the oporations of the
boat partics, and it was only through his personal dircction and participation
that it was possiblo to carry out the small boat survoys under cextremcly diffic
ccnditions, Sinece most of the lagoon waters wero not navigable by a DDE, it wa:
nccessary to makc long boat trips in high scas and land on tricky comal reefs,
That it was possidlc to mako, without mishap, a detailed survey of five widely ,
scparatcd atolls in the courso of thrcc days with only two boats vas largely du
to his efforts, : o 4 .

2. Introduction  ;

The BRAVO Shot contaminated a number of atolls in gencrally castward
o dircetion from Bikini to such an axtcent that it became nceessary to cvacuate th
native populations from Rongelap, Alinginac and Utirik Atolls and the military
persanncl on Rongerik Atoll, Following this cvacuation CJTF SEVEN organized tl
subject detailed radiological survey of the atolls to tho castward of Bikini
(Ref. CJTF SEVEN Eniwctok O60400Z)s The data from.this survey were required fe
the following purposcs: : '

a. The evaluation of the radiation effccts on evacuccs,
b. ' The ostimation of tho clapsed time beforc reoccupancye

c. The cstimation of tho rcsidual radiation effects of large yiclds
surface dctonations,

In conncction with this survey, tcams from various Task Groups and Mr,
wilds, Trust Territary Representative, rcturned to the atolls to sccure the
cvacuated habitations, servico military equipment, and obtain documentary phote
graphys '

3. Opecrational Schedulo

8 March — 0800 Survoy tcam rendozvous aboard USS NICHOLAS (DDE 449)
in Rongclap lagoon.’

THIS DICUMBAT COuSISTS OFZZ PAGELS) .. . K
N/ o S covies, SEnEs_ L - '
SRD-213-854~3€ . | .
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T ~oagt~zilogical Turvey of Downwind Atolls Contaminatcd by BRAVO
SUBJEC = =

cg Tar—== — 1000' ~ 1800 Two partics in small boats surveyed living arca
- on Rongelap Island and castern half of Rongelap Atoll

Ya—==h — O70C - 1130 Two partles in smll boats procecded from the I
= which wes stationed outside Utirik Atell and surveyec
Utirik and Aon Islands, the main islands of the Atoll

o Me—rstn — 150C — 1700 Onc party in a small boat landed on the outer
‘ rcef of Bikar Island and survcyed the island, the on
large island of Bikar Atoll,

40 Merctn — O7CC - 1100 Two partics in small boats procceded from the T
which was stationcd outside Rongerik Atoll and surve:
Eniwctak Island (wherc the Task Forco's Units had boc
stationcd) and tho other important islands of the Ato!

oty — 1430 — 1960 Two parties in smnll boats procceded fromthe T
10 ¥= 0 which was stationcd outside Alinginac Atoll and surve
the inhabitod islands of the Atoll, -
131 Ezrch - 070C — 1400 Onc party in a small boat survoyed the northwest
orn islands of Rongeclap Atoll and onc party rochecked
the living arcas on Rongelap Island and cstablished a
referenco location for futurc docay mcasurcments.

i 12 ¥=rch - 0800  Survoy toam arrived Eniwetok Atoll via DDE.

L. Tnc following personncl from test projects in TG 7.1, TU 13, scrved as
 bors of the survey tcam: - | |

orbert Scoville, Jr. TU-13 Staff
I;Im:ha::‘d-RM‘?'' ’ . Project 2,127 . T
Richard Soulo ' Projoct 2.5a |
¥almer Strope Projoct 6.4

-

uss NICHOLAS (DDE 149) supplicd boat crows under the dircction of LT Cliffc
gl.;nk Exocutive Officer, for surveys.
t4

5. Instrumcntation

- Radisc sct AN/PDR-39 was sclceted as tho instrument to be used in the
+ of tho survey. Fivo (5) cach of AN/PDR-39 wero calibratod with an 80
conduc sourco twonty-four hours beforo departurc, The calibration yielded
Curde Coi tion botween instruments - any scalo. Upon crose chocking thrac of
2@ v?; 2rummts, (a point of actual survoy) in a radiation ficld of 0.320 r/t
i:ozga f:und that all thrco instruments' gave the same rcading. :
Thoso survey moters wero subject to prolongod uso under adverso condi-
. ¢ dampncss (to thc point of sca water splashing over them), salt deposit
tions O Y rough handling. With cno exception, all instrumnts operatod
Br;.%iccinminu for the duration of tho opcration. On tho final day i{} was found
c “ i
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SUBJECT: Radiological S.urvcy of Downwind .tolls Contaminated by BRAVO

that onc survey mcter conild not be properly zcro adjusteds The four remaining
“N/PDR-39, still operatcid cfficiently and scemed to be in good working order,

Gnc (1) cach Berkman MX-5, and one (1) cach AN/PDR-27A was brought alor
‘for any low intcnsity chi:'ckg nccessary. Two (2) cach calibratcd AN/PDR—TIB, we)
on hand to scrve as sparzs in the ovont of operationel failuro with the AN/PDR-,
Nonc of thecsc instrumcntaz were roquired, :

6., The avorago and maximum gamma dosc ratos measurcd on tho various islar
of cach atoll arc plottcd in Figurcs 1 through 5, All measurcments were made ai
waist hcight unless othe—wisc indicated, The maximum rcadings do not includo
measurcments made with toe instrumcnt next to a econtaminated surface,

Dotailcd survey= were made of all the inhabited localitics. Typical
rcadings aro givan in Tables 1 and 2 for the nativo villago of Rongclap Island,
and the 76 7.4 camp on Eziwctak Island, In goneral, the villages and the camps
appcarcd to have slightly lowcr averagoe dosc ratces than the remainder of tho
island, This can pcrhaps bo ascribed to different gcomotry of the contaminatio
and to slightly grecatcr ponotration into the loosc gravel in the nativo village:
The dosc ratcs insido thc nativo huts appcarcd to bo almost tho same Es the doe
ratc outsidc, The dosc ratc in thc middlc of tho military barracks, tcnts, and !
shacks was 1/3 to 1/2 thet outside, This rcduction is probably largely a geome
cffect. The dose rato fcll off rapidly on tho bcach bclow the high tidc mark.
Thoro was no cvidence of rain washing off thc contaminated material. The foila;
on the windward sides of the islands appcarod to be slightly above average con—
tamination. _

e i e ATyt T T T

TYPICLL READINGS IN RONGELAP VIILAGE — 8 MARCH

Location -— —— = '~ Dose Rato (mr/hr)
Rongclap Island (average) 375
Conter of village 280
Necar central clstern - . 300
Necar southcrn cistern 220
Necar northorn cistern 350
‘" TABIE 2

TYPICAL READINGS IN CAMP ON ENIWETAK IS. — 1.0 MARCH

‘Outside Dose ‘Inside Dosc -

Location ~ Rato (mr/hr) Ratc Ymr/hr)
Eniwotak Island (averago) 280 - - :
Mess hall . 220 : 110
Tent, ecdge of main camp ' ' 270 : . 175
Latrinc ' - 260 : 160
Slecping quarters 260 50

Dispcnsary . 220 110 g



S —

Radio Statien 290 160
VWeather Station (N cnd of island) 280 110
Proj 6.6.Station (S end of island) 240 -

| In order to estimate the rate of decay between 8 and 11 March, the follow
ing radiation measurements were taken on three days on Rongelap Island:

8 Marcg 11 March
Central living arca (village) 280 mr/hrt 178 or/hr
Southern most cistern 220 mr/hr 15 mr/hr
Roof of cistern (Southern most) 240 mr/hr 140 mr/hr
Ground {contact) cistern arca 220 mr/hr 110 mr/hy

An aré; was sclected 30 yards inland from the Rongelap cemetery as a meas
ing point for future decay measurcments, This arca is outlined with 2X4s plac
on pails, The waist height nadmg was 210 mr/hr at 1000 hours, 11 March 1954

7. Sample collections

Water samples were collected from the water supplies of all inhabited
arcas. About two quarts of water were transferred to a polyethlenc wettle at
cach site, Thesc will be turned over to the New York Operations Office;t AEC T
analysis,

"Soil samplcs were collected at all inhabited arcas and alsc at severe
oninhatited islands, In.collccting tho soil samplcs a one foot by one foot
square was markedon the ground and soil to about one inch of depth was removec
from the square and transforred to a cardboard container. The primary samples
will bc tumned over to the New York Operation Office, 4EC, for analysls , and
some snn]ler samples will be analyzed by Prggra.m 2 0of TU 13.

listed in Table 3 arc the samples taken with the dose rate mecasured. .
at waist hcight at the location where they werce taken,

TABIE 3 — SOIL

Samplo No. Atoll Island °, Date MrAr
1 Rongelap Rongelap (North cnd) 8 Mar 440
2 Rongelap Rongelap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 milé north of A

village) 8 Mar 340

L - Rongelap Rongelap (near South cistern .
. of village) 8 Mar - 220
5% Rongelap Eriirippu 8 Mar = 2200
&t Rongelap Eniaetok 8 Mar 900
o Rongelap Kabelle 8 Mar 2000
B Utirik - Utirik 9 Mar = LO
9 Bilar ‘Bilar 9 Mar 160
10 Rongerik Eniwetak 10 Mar 280
133 Alinginae Sifo 10 Mar 100

*Sma]l add:.tlonal sample taken for analysis by Program

L V]




T..BIE-3' =~ VATER

Scmple No. atoll Island Date L{z‘ﬂ;{r
1 Rongelap Rongelap (central cistern) 8 Mar 300
2 Rongelap Rongelap (North part of
. vj_]_]ﬂge) 3 Mar 350
3 Rongelap Rongelap (Northernmost
cistern) 8 Mar 400
L Rongelap Rongelap (Southernmost
cistern) 8 lar 220
5 Utirik Utirik (cistern near church) 9 Mar 40
6 Utirik Utirik (cistern at south of
village) 9 Mar L0
7 Rongerik Eniwetak (Distillation water) 10 Mar 240

In addition to the above, a sample of foilage was taken at the winc
ward side of Bikar Island, The radiation field was 180 mr/hr on 9 March 19%
at this point, »

8. C;:nclusion‘s and Recommendations

‘ a. The radiclogical survey proved that a large yield sur'i‘ace deto.
tion can produce extremely serious radioclogical contamination over a distanc '
more than 120 miles downwind and important contamination about 250 miles dov
wind.

b. The center of the contamination pattern from the ERAVO Shot 1ic
somevhat narth of Rongelap and Rongerik Atolls and probably not far froma 1
between Bildni and Bikar.

¢. Although the fall-out was serious on Rongelap Island located at
the extreme southeast tip of the atoll, the contamination was about ten time
grester at the north side of the atoll, twenty miles awaye

d. The contamination decreased by a factor of about eight over the
downwind distance of 50 miles between Rongelap and Rongerik,

e. Standard military field housing provides a significant degree o
protection to personnel inside,

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

" ge A single DDE with two (2) whale boats is not a completely satie
factory method of conducting a broad radiological survey of the type jug
completed, Future surveys should consider using vessels capable of entering
more of the etolls and of hc.ndling a hellcopter and several small boats,

6 Incls: '
1, Rad. Survey Rongelap /s/ Herbert Scoville
2. Rad., Survey Utirik . DR, HERBERT SCOVIILE

3. Rad. Survey Bilar Technical Directo '
L. Rad. Survey Rangerik . . AFSTP
5. Rad, Survey Ailinginae . | .

6. Summary of Rad. Su:rvey*
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