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

2, Water and soil samples were shipped to the Health and Safety laborr-
tory, New Yark Operations Office, Atomic Energy Commission (Attentions Mr,
Merrill Eisenbud) for analysis,
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JOINT TASK FORCE SEVEN
j( AP0 187 (HOW) c/o POSTMASTER
/ﬁ SAN FRANCISCO, CALIFORNIA

COMPT 8 March 1954

SUBJEGT: Report on Soil and Water Sampling Mission
TO: Commander

Joint Tasic Forea SEVEN

AFO 187 (HOW)

c/o Postmaster

San Francisco, California

1, In compliance with your oral matructions , the maerd@ed visited LIKIEP
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 anc
measuring level of gamma radiation present at those places in coqnection with
BRAVO. The mission,consisting of the undersigned and a Marshallsse interpreter,
lan Lakapun, embarked on the USS RENSHAW (DDE499) at Kwajalsin, visited the four
sites and returned to Bikini, where the remainder of the trip to Eniwetok was per-
rgrmed by PBMl, There follows a detailed discussion of the nnd:\.ngs at eaeh loca-
tion:

a. LIKIEP ATOLL. The samples were taken on Id.id.ep Island, which had tho
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous coral heads neceasita.ted anchoring
about 4 miles from Likiep Island. Trip in was made by whaleboat'the £
morning, A water sample was taken from a large cistern fed from the :aqot" of the
Catholic rectory, and earth samples were taken from random spots about isYand
which were unsheltered by trees or other growth at approximtely 0800 M §, March
1954. Radiation readings were taln with a MX-5 instrument between 0800 ltand (00 ¢
M and showed a maximum of 3 millircentgens per hour. No vardations from this

- reading were noted on clothing or bare feet of individuals, Accordi.ng ﬁo account g
received by Bishop Feeney, S.J., the population was greatly excited bythe

and blast wave, the latter which repartedly arrived about 30 minutes aubaequent

to the light flare, According to Bishop Feeney, church attendance was greatly
stimilated on the day of the test,

b. Island. This location was reached at 1100 ll, 6 March 1954, It
consists of a amall heavily wooded island, surrounded by a“line coral reef with
heavy surf on three sides. There being no place for lapding a whaleboat, personac:
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 be
uninhabtited, 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 lant-
ing area via the beach, in order to verify its uninhabited state. Samplos wore
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collected at approximately 1200 M, 6 March 1954. Instrument readings with the MX~5
showed a maximum of 3 mr/hr, however this was not considered reliable, since a
higher scale showed a lower reading.

c. AILUK A;QI_I:. The ship reached this atoll at approximtely 1600 M, 6
March 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. The lagoon has not boen swept, and numerous coral heads and pinnaclos
provided considerabloc hazard to ship movement, The landing party moved ashore by
whaleboat without difficulty, and agrin obtained water samples from the most promin-
ent cistorn and scil samples from random unshecltered spots, Readings with the MX--
showed appraximtoly 3 mr/hr (off the 2 mr scale), An AN/PDR-27E showed a high
reading of 7 mr/hr, however, on a difforent scale a reading of 12 or 15 mr/hr was
obtained, The MX-5 roading is probably ncarest correct, No significant variatiors
were doetected on bare foet or clothing of individuals, Samplaos and roadings were
taken at approximtely 1700 M, 6 March 1954,

de MEJIT Island, This singlo coral island is also surrounded by a reof,
~s is JEMO, but landing was possiblo with a whaleboat, duc to an arca protected fre
the surf, The island was found to bo heavily populated in viow of its sizo, the
sotal number of people being 327, according to the island magistrate, Soil and
water samples werc taken as in tho proviously describod mannor, at approximatoly
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 acale); the maximum roadir-
with a FDR 27 E wes 10 ar/hr. The true figuro was probably somowhore between tho
two. " _

2, CONCLUSIONS. Low level (less than 10 mr/hr) radiation measuramert s with
fiold instrumnts of the typo used aro highly unsatisfactory., Ono MX-5 and three
AN/PDR 27 E instruments all showed widoly variant readings on differant scales,
and varied among cach othor when exposed to the seme radiation. An AN/PDR T1-B
proved completely useless not holding to sero oven aftor an hours warm-up, and
also showing widely variant readings on difforent scales,

3. HRECOMMFNDATIONS. lLanding parties in islands such as JEMO and MEJIT should
be provided with a rubbor 6-man or 8-man pneumatic boat, to provide groatoy safcty
to personncl and ocquipment, This will pormit landing directly on live coral rcefs
with less dangor of the boat being stove in, Shipa assignod to such missions
should draw such ocquipment prior to doparturc,

4. The successful accomplishment of the mission was groatly facilitated by
tho interest and cnthusiasm of tho Commanding Officor of the USS HENSHAW, CDR L, H.
4ilford, USN, and his officers and men, Their matorial contribtutions worc necossary
to the mission, howevor, thoc many valuable suggostions and assistance in solutions
of problems proved invaluable,

/s/ R. D. Crea
R. D. CREA .
-
2
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MPMORANDUM FOR: CJTF SEVEN 10 March 1954
SUBJECT: Repert on ~Soil and Wator Sampling Mission L[l&?

1, In compliancc vith your oral instructions, the undorsigned visited Wotjc,

- Erikub, Maloclap, Wotho, Majuro Atolls in tho Marshall Islands 5 through 7 March

1954 tor the purposc of obtaining carth and drinking water samplos, and of mcasur--
ing gamma ray dosc rates, and also chockoed the radiological condition of the S.S.
ROQE on its arrival at Majuro 7 March 1954, _

2, The first four atolls wore \d.aitod by Marshalloso :lntorpretor Takushi.
and the writer by means of an UF-1l amphibious aircraft. Majuro was roached by
C-47., Erikub might havo bean omitted sinco it was not inhabited, boing proporty
of tho Wotjo tribo which goos thore only occaaimam to gather copras (This was
unknown until aftor tho visit,)

3. At cach atoll, only tho principal inhabited island was visited, At cach
visited island an oeffort was mado to composc a roproscntative soil avorage by
collocting into a singloc containor sovoral samplcs, cach approximtoly ono squar
foot of arca and one inch depth, Wator samplos worc colloctod from tho prinecip
sourcoes currontly in usc, Tho gamma dosc ratcs aro averagoes for tho inhabi.tod
arcas, -

4e With regard to cortain minor discropancies betwoon the mvoy mothod us*
by Major R. D. Croa and tho writor; it was originally planncd to porform tho .
jointly, and whon it bocamo advisablo to soparato and survoy difforent atolls, no
time romainod for discussion of dotails of tochniquoa. :

5., Gamma-ray dosc rates on Wotjo and on I'k'ikub arc oach thc average af WX~-5
and AN/PDR-39 avoragc rcadings which agreed roasonably well, Tho MX-5 was rendes
inoperative whon the rubbor lifo raft was swamped by surf on tho first attompt to
launch from the boach at Erilmb, ‘Following tho Wotho survoy, thc PDR=39 dowolopee
a temporaturc—dopendent roeding of O.4 - 2 mr/hr, so that later readings in this
range arc of very dubious renability.

6. The following tabulation sumarizos tho atoll survoy., S is 8011, W is
Water Samplo: ‘

ATCALL ISLAND DATE TIME SAMPLE NO MR/HR & SAMPLING
WOTJE ORMED 5 Mar 1600 85 3.5 mr/hr, 1-boach, 3-aidovill.
age, l-back village,
w6 -4 well plus & catch “basin,
ERIKUB ERIKUB 5 Mar 1715 sé 1.5 mr/hr.  lemid-village, 1

on path to bocach. No inhabit-.
ants, no wator supply found.
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ATOLL ISLAND’ DATE TIME SAMPLE NO MR & SAMPLING

MALOELAP KAVEN 6 Mar 1130 87 1.8 m/hr, 2-villago, 2-path
to beach,
wi2 Woll wator,
w3 From catch basin.
WTHO = WOTHO  6Mar 1615 S8 0.8 or/hr, 1 by woll; 2-mid~
ﬂmgo.
w Woll wator (no rain in cater-
basin for 2 mo.)
AJURO ULIGA  7Mar 1200 59 gigg mw/hr, 4 from near Admin
W10 Tap watcrs

7. Pacific Microncsian Linc S.S, "ROQUE", Mastcr: Lawrcncc Blane, home port.
Guam, loft Eboyc 0840 M on 1 March, cntored channel to Ubirik Lagoon-about 1200
on 2 March, and anchorod in lagoon at 1524 M on 2 March; docked at Majuro (Uliga
Is.) 1638 o 7 March, Rcadings (mr/hr) aftor docking: 2=3 inside main dock struc
turo, 10 .on open deck, 5-8 in sleeping quarters on upper.deeck, 10-30 cn rope and
canvas, Prior radintion levels crnnet be ostimatod because of rain squalls and wr
certainty about when decks last washed, lLaster was advised 4o have-decks washed
down as soon as convenient, -He was told that the activity would not hurt anyone,
but th~t it was undesirable to have it around longer than necessary. =

8, BOCOLRNDTIONg: Futuro visits to Erikub and Maloolap should notibo. .
attompted by UF-1 axcopt undor cenditions of groater urgeney. The writer's prior
axpericnce in such oporations is vary limited, but from his own obscrvations plus
tho rcmarks madc by thosc botter qualificd to judgo, it appoars that a fair amount
of risk is involwved, , '

9. .Especially notablc was the very cooperative attitude of the Navy personnc

at Kwajaloin and tho Marshall District Administrative Officials at Majuro in sup-
porting this mlssion, _ S ‘

/s/ T. N. Wito

1 Incl: DR, T. N. WHITE
Marshall Islands Atoll _ Hoalth Division
Samples collected by T, N. LASL

Wnitc, 5-7 March 1954
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MARSHALL ISLANDS ATOLL SAMPLES COLLECTED BY T, N, WHITE, 5-7 MARCH 1954

Earth samples wore collected as follows:

At cach island visited soveral samplcs wore dug and put into tho same
onc-gallon “isc-crcam carton®, Each samplo (3.0, cach digging) approximatod onc
squarc foot to a dopth of onc inch, Thc numbor and locaticns of tho samplos werc
solectod to represcent, as well as could be judgod, an avorage of the arcas usod
by tho inhabitants, aftor tho samplos wore mixod in the carton. 'Areas that were
unusually shaded or unshaded by trocs wore avoided, The large "pebblos® in tho
compositd ropresent coral gravol from "main stroct™ through the villago,

Wator samplos wore sclocted according to tho principal source in curront usa.

Inclosure 1
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L HEADQUARTERS TASK UNIT 13
ﬂ( Task Group 7.1l
/} ,)éS APO 187 (HOW) P.O. Box 8
c/o Postmastor
San Francisco, California

TU=13-54~375 12 March 1954
SUBJECT: Radiological Survoy of Downwind itolls Contaminatod by ERAVO

1. Acknowlodgoment

Tho membors of tho survoy toam wish to axpress thoir approciation to the
Captain, officers and mombors of tho crow of the USS NICHOLAS (DEE 449) for thei:
assistanco and cooporation in conducting tho survoy horcin roportod. Captain
Elliot turncd over all possiblo facilitics of his ship in arder to assist in the
survey, LT Frink, tho Exccutivo Officor, organized all tho oporations of tho
boat partics, and it was only through his porsonal dircction and participation
that it was possiblo to carry out the small boat survoys undor oxtromoly difficu’
conditions, Since most of tho lagoon wators woro not navigablo by a DDE, it was
nocossary to makc long boat trips in high scas and land an tricky coral roofs,
That it was possiblc to mako, without mishap, a dotailod survey of fivo widoly
:cﬁtod atolls in tho courso of threco days with only two boats was largely duo

o efforts, S

2. Introduction

The BRAWO Shot contaminatcd a numbor of atolls in gomorally castward
diroction from Bikini to such an axtont that it bocamo nccossary to: ovacuato the
nativo populations from Rongelap, Alinginae and Utirik Atolls and tho military
persasnnel on Rongorik Atoll, Following this ovacuation CJTF SEVEN organjsod tho
subjoct dotailod radiological survey of tho atolls to the castmward of Bikinl
(Ref. CJTF SEVEN Eniwctok 060400Z), The data from this survoy were roquirod for
the following purposes:

a. The wvaluation of tho radiation effccts on cvacuocs,
b, The ostimation of tho clapsed time before rooccupancys

¢ Tha ostimation of tho residual radiation effects of largc yiclds
surface doctonationse

In connoction with this survoy, tcams from various Task Groups and Mr,
wilds, Trust Torritary Ropresentative, roturncd to tho atolls to sccurc the

cvacuatod habitations, servicc military equipment, and obtain documentary photo-
graphy.

3. Operational Schedule
8 March — 0800 Survoey toam rendozvous aboard USS NICHOLAS (DDE 449)

in Rongclap lagoon.

¢ ==
)



{ .
SUBJECT: Radiological Survey of Domwind itolls Contaminatod by BRAW

8 March - 1000 - 1800 Two partios in smll boats survcyod living arcas
on Rongolap Island and castorn half of Rongelap Atoll.

9 March - 0700 - 1130 Two partics in smll boats prococcdod from the DD
which wes stationced outside Utirik Atoll and survoycd
Utirik and Aon Islands, the main islands of tho Atoll,

9 March - 1500 —= 1700 Onc party in a amall boat landod on the outer
rcof of Bilar Island and survoye® the island, tho only

largec island of Bilar Atoll. T
10 March - 0700 - 1100 Two partics in small boats prococded fxem the DD
which was stationod outsido Rongerik Atoll.and survey~
Eniwctak Island (whoro the Task Force's Units had Beor
stationod) and the othor important islands of the Atol

10 March ~ 1430 - 1960 Two partios in small boats proccoded fromthe LD
which was stationcd outsido Alinginac Atell and surve;
the inhabitod islands of tho Atoll.:

11 March - 0700 - 1400 Onc party in a amall boat survoyed tho northwosi.
orn islands of Rongelap Atoll and ocnc party sochocked

tho living arcas on Rongolap Island and ostablished a
reforonco location for futurc docay moasuromonts,

12 March - 0800 Survoy toam arrivod Eniwotok Atoll via DDE,

" 4e Tho following personncl from tost projects in 1G 7.1, TU 13, sorwod as
mombers of tho survoy toam: A ; :

Horbort Scoville, Jr. TU-13 Staff

Richard Rast Projoct 2,1
Richard Soule . Projoct 2.5a
Valmer Strope Projoct. bels

Tho USS NICHOLAS (DDE 449) suppliod boat crows undor tho dizestfon of LT Cliffor:
Frink, Exocutive Officer, for survoyse.

5.  Instrumontation

Radiac sct AN/PDR-39 was sclcctod as the instrument to be.used in the
conduct 85 tho survoy. Fivo (5) cach of AN/PDR-39 woro calibratcd with an 80
Curic Co™ source twenty-four hours before doparturcs Tho calibration yiclded e
zcro variation botwoeon instruments - any scalo, Upon cross chocking threc of
theso instruments, (a point of actual survoy) in a radiation f£icld of 0.320 r/hr
it was found that all throo instruments gave the same rcading.

Thosc ‘survey motors woro subjoct to prolonged uso undor advorsc condi-~
tions ef dampncss (to tho point of sca watcr splashing over them), salt deposit

and continual rough handling, With ono axéeption, all instrumcnts operated
cfficiently for tho duraticn of tho opcration. On the final day it was found

w’ﬁ' — =

% S



Nonc of thosc instrumants woro roquired.
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SUBJECT: Radiologacal Survcy of Downwind .\tolls Contaminmatod by BRAWO

that onc survey motor could not bo properly zore adjusted. Thoe four romaining
AN/PDR=39, still oporated officiontly and scomed to bo in good working ordor,

@no (1) cach Bockman MX-5, and onc (1) cach 4N E0Bs
for any low intonsity chocks nocossary, Two (2) oach calibra
on hand to scrvo as sparos in the ovont of oporatiogal-fa

6. Tho average and maximum gamma dosc ratos ol oa t!
of cach atoll arc plottod in Figurcs 1 through 5, All measuromonts worc mado at
waist hoight unlcss othorwisoc indicatod, Tho maximum rcadings do not includo
moasurcments made with tho instrument noxt to a contaminatod surfaco.

Dotailod survoys worc mado of all tho inhabitecd localitics. Typical
readings arc givon in Tablos 1 and 2 for tho nativo villago of Rongolap Island,
and the TG 7.4 camp on Pniwctak Island, In general, tho villagos and tho camps
appcarcd te have slightly lowor averago dosc ratcs than the romaindor of tho
island, This can porhaps bo ascribed to differcnt goomotry of tho contamination
and to slightly grecator pcnotration into the looso gravel in tho nativo villages..
Tho dosc ratcs insido tho nativo huts appcarcd to be almost tho samc as the doso
ratoc outsidc. Tho dosc rato in the middlo of the military barracks, tonts, and
shacks mas 1/3 to 1/2 that outsido, This roduction is probably largoly a geomct
offoct. Tho dosc rato foll off rapidly on tho boach bclow tho high tide mark,
Thore was no ovidonco of rain washing off thc contaminated material. The follag
::mit:: Iindward sidos of tho islands appcarced to be slightly above average con-

tion, o

TABLE )
TYPICAL READINGS .IN RONGELAP VILLAGE — 8 MARCH
Location ' Dosc_Rato (mr/hr)
Rongclap Island (avéi-aéé)‘f?‘ . 375
Conter of villago ' 280
Ncar contral cistoern 300
Ncar southern cistern 220
Near northorn cistorn 350
TABLE 2

TYPICAL READINGS IN CAMP ON ENIWETGK IS. - 10 MARCH

Outside Dose Inside Doso

leiids Rato (/o)  fate (mrjhr)
Eniwotak Island (avecrage) 280 --
Mess hall 220 110
Tent, cdge of main camp 270 175
Latrinc * 260 160
Slceping quarters 260 90
Dispcnsary 220 110
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Radio Station 290 160
Weather Station (N end of island) 280 110
Proj 6.6.Station (S end of island) 240 - -

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

8 March 11 March

Central living arca (village) 280 mr/hr 170 or/hr
Southern most cistern 220 mr/hr 145 or/hr
Roof of cistern (Southern most) 240 mr/hr 140 mr/hr
Ground (contact) cistorn arca 220 mr/hr 110 mr/hy

An arca was $elected 30 yards inland from tho Rangelap cemotery as a measv.
ing point for fubuse decay measurcments, This arca is outlined with 2Xhs placc.
on pails, The walst height reading was 210 mr/hr at 1000 hours, 11 March 1954,

7. Sample collsctions

~ Water samples wore collocted from the water supplics of all inhabited
arcas. About two quarts of water wore transferred to a polycthlenc bottle at
each site, Thesc will be turned ovar to tho New York Oporations Offico, AEC f-
analysis, ' oo

Soil samplos wore collccted at all inhabited arcas and also at several

vninhabtdted islands, In collccting tho soil samplcs a onc foot by ond foot
squarc was marikesdon the ground and soil to about onc inch of depth was removeu
from the square and transforred to a cardboard container. Tho primary samples
will bc tumed over to the New York Opcration Office, ABC, for analysis, and
somc smaller samplos will bo analyzed by Program 2 of TU 13,

IListod in Tablo 3 are the samplos taken with tho dose ratc mcasured. . .
at waist hcdight at the location where they werc talen,

TABLE 3 ~ SOIL ‘
Sample No, Atoll | Island ' " Dat

iy
I* Rongelap Rongelap (North cnd) - .wrico8 Mar 440
2 Rongelap Rongelap (Center of village): 8 Mar 280
3 Rongelap Rongelap (1 mile north of
village) 8 Mar 340
4 Rongelap Rongelap (near South cistern
of village) 8 Mar 220
5% Rongelap Eriirippu 8 Mar 2200
6% Rongelap Eniaetok 8 Mar 900
e Rongelap Kabelle 8 Mar 2000
8% Utirik Utirik 9 Mar 40
9 Bilar Bilar 9 Mar 160
10 Rongerik Eniwatak 10 Mar 280
11% Allinginae Sifo 10 Mar 100

#Small additional sample taken for analysis by Program 2 of TU 13.
: y ———
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Sample No, Atoll Island Date MrMr

1 Rongelap Rongelap (central cistern) 8 Mar 300
2 Rongelap Rongelap (North part of . T
village) g Yar 350
3 Rongelap Rongelap (Northernmost R
cistern) 8 Mar- - i0O
4 Rongelap Rongelap (Southernmost B
cistern) 8lMar 2V
5 Utirik Utirik (cistern near church) 9 lar 40
6 Utirik Utirik (cistern at south of
village) 9 Mar L0
7 Rongerik Ehiwetak (Distillation water) 10 Mar 240

In addition to the above, a aampla of follage was takon at the wind-
ward side of Bikar Island, The radiation £ield was 180 mr/hr on 9 March 1954
at this point.

8. Conclusions and Recwﬂ dations

a. The radiological survey proved that a large yield surface detor -
tion can produce extremely serious radioclogical contamination over a distance
more than 120 miles downwind and important contamination about 250 miles dowr
wind,

b. The center of the contamination pattern from the ERAW "sw. e:.
sanewhat north of Rongelap and Rongerik Atolls and probably not far from a 1:
between Bikini and Bikar,

Ce Ali'.hough the fall-out was serious cn"chgehp Island located at
the extreme southeast tip of the atoll, the contamination was about ten timee
greater at the north side of the atoll, twenty miles away.

de The contamination decreased by a faotor of about eight over the
downwind distance of 50 miles between Rongelap and Rongerik.

' 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.

8« 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 consider using vessels capable of entering
more of the atolls and of handling a helicopter and several small boats.

6 Incls:
1, Rad. Survey Rongelap /8/ Herbert Scoville
2. Rad, Survey Utirik DR. HERBERT SCOVIILE
3. Rad. Survey Bikar Technical Director
4, Rad. Survey Rongerik AFSWP

5. Rad. Survey Ailinginae B o
& Suamary of Rad. Servey LS
- /!
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UTIRIK ATOLL

RADIOLOGICAL SURVEY
9 MARCH
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