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? JOINT TASEAJMOREE SEVEN
APO 187 (HOW) ¢/o PCSTMASTER 407537

ima. SAN FRANCISCC, CALIFORNIA
~/ 1e70) 18 March 1954

SUBJECT: Radiological Surveys of Several Marshall Island Atolls _
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TO: Distribution CeOCT pe ~ob
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* woetleSurvey ch marsiall
ataPlay, IDF -Sene 1954

1. Attached herewith for your information and retention are copies 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 one
half nautical miles southwest of Nam, tHkini Atoll. BRAVO Shot time was
1845 Zebra, 2& February 1954.

2. Water and soil samples were shipped to the Health and Safety Laborr-
tory, New York Operations Office, ‘itomic Energy Commission (Attention: Mr.
Merrill Eisenbuc) for analysia.

FOR THE COMMANDER: -
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JOINT TASK FORCE SEVEN

We APO 187 (HOW) c/o POSTMASTER
a SAN FRANCISCO, CALIFORNIAi

A

COMPT 8 March 1954

SUBJEGT: Report. on Soil and Water Sampliig Mission

TO: Commander
Joint Task Force SEVEN

APO 187 (HOW)
c/o Postmaster
San Prancisco, California

1. In compliance with your oral instructions, the undersigned visited LIXIT
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 an
measuring level of gamma radiation present at those places in comection with
BRAVO. The mission, consisting of the undersigned and a Marshallese interpreter,
Lan Lakapun, embarked on the USS RENSHAW (DDE499) at Kwajalein, visited the four
sites and returned to Bikini, where the reminder of the trip to Eniwetokwas per.
formed by PEM. There follows a detailed ciscussion of the findings at each loca-
tion:

a. LIKIEP ATOLL. The samples were taken on Liklep Island, which had th
largest native population. Access to the lagoon was gained throvgh South Pasa.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about 4 miles from Likiep Island, Trip in was mde by whaleboatthe fol
moming. A water sample ms taken froma large cistern fed from tha ngof of the
Catholic rectory, and earth samples were taken from random spota about the island
which were unsheltered by trees or other growth at approximtely 0600 M 6, March
1954. Radiation readings were talm with a MX-5 instrument between O600 Mand 09%
Mand showed o mximum of 3 millircentgens per hour, No variations fromthis _
reading were noted on clothing or bare feet of individuals. According to account:
received by _ the population we greatly exited by the light
and blast wave, the latter which reportedly norrived about 30 minutes subsequent
to the light flare, According to , church attendance was greatly
stimulated on the day of the test.

be Islnnd. This location was reached at 1100 M, 6 March 1954, Iv
consists of a small heavily wooded islend, surrounded by a line coral reef with
heavy surf on three sides. There being no place for landing a whaleboat, perasoar
and equipment were transferred from the whaleboat to the reef by 4 one man rubber
raft. The undersigned transferred himself by swimming. The island proved to be
uninhabited, and reportedly is a2 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 mrk, The party was led straight across the island and back to the lin’
ing area via the beach, in order te verify its .mminhabited state. Samplos wre
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C PRIVAC :SUBJECT: Report on 3oil and “hter Sampling Mission CY ACT MATERIA’ REMOVED

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

c. AWK ATOLL. Tho ship reached this atoll at approximtely 1600 M, é
March 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 pinnaclos
provided considerablo hazard to ship movement, The landing party moved ashore by
whaleboat withouwt difficulty, and agnin obtained water samples from the most promi.
ent cistern and soil samples from random unsheltered spots. Readings with the
showed appreoimtely 3 mr/hr (off tho 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 or/hr was
obtained, The NX-5 roading is probably ncarest correct. No significant varlatic
were detectcd on bare foct or clothing of individuals. Samplos and roadings wore
taken at approximtely 1700 M, 6 March 19'4,

d. MEJIT Islend. This single coral island is also surrounded bya reof
1s is JEMO, but landing wis possiblo with a whaleboat, dio to an areca protectod f
the surf, The island was found to bo hcavily populated in viow of its sizo, tho
total number of people boing 327, according to the island magistrate, Soil and
water samplos wero taken as in tho proviously describod mannor, at approximtoly
1300 M, 7 March 1954. Roadings with tho MX-5 showed maximum of approximately 3
orfhr (off the 2 scale, but appraximatoly 1.5 on the 20 scale); the maximum road.
with a POR 27 Ewes lO or/nr, Tho truo Miguro was probably somowhoro between the
twoe

2. CONCLUSIONS. Low level (less than 10 or/nr) radiation measuromert s with
fiold instrummts of tho typo used aro highly unsatisfactory, Mo MX-5 and threo
AN/PDR 27 E instruments all showed widoly variant readings on different scales,
and varied among cach othor when exposed to the seme radiation. An AN/PDR 71-3
proved completoly useless not holding to sero oven after an hours warmup, and
also showing widely variant readings on difforent scales.

3. RECOMMENDATIONS. Landing parties in islands such as JEMO and MEJIT shou
be provided with a rubbor 6-man or 6-man pneumtic boat, to provide groator safct:
to personnol and cquipment. This will pormtt landing directly on live coral reof.
with loss dangor of the boat being stovo in. Ships assigned to such missions
should draw such oquipment prior to departurs,

he Tho successful accomplishment of tho mission ms groatly facilitated by
tho interest and enthusiasm of tho Commanding Officer of tho USS RENSHAW, CDR

USN, and his officers and mon. Their matorial contributions wore noccssa:
to the mission, howevor, tho many valuable suggestions and assistance in solution:
of problems proved invaluable.

‘s/ R, dd. Crea
' R. D. CREA :
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MEMORANDUM FOR: CJTF SEVEN aaa

SUBJECT: Repert on Soil and Wator Sampling Mission

10 March 1954

ae fk 4

1, In compliance with your oral instructions, tho undorsigned visited Yot4«
Erilub, Maloclap, Wotho, Majuro atolls in tho Marshall Islands 5 through 7 March
1954 for the purposo of obtaining oarth and drinking water samples, and of moasu’
ing gamma cay doso ratcs, and also checked tho radiological condition of tho 3.5
ROQUE on its arrival at Majuro 7 March 1554.

2. Tho first four atolls wore visitod by Marshalloso intorprotor Takushi.
and tho writcr by mans of an UF-l amphibious aircraft. Majuro was reached by
C-47. Erikub might havo beon omittod sinco it was not inhabited, boing proporty
of tho Wotjo tribo which goos thoro only occasionally to gather copra. (This wa:
unknown until aftor tho visit. )

3. At cach atoll, oly tho principal inhabitod island was visited, At cac!
visitcd island an offort was mado to composo a roprosontativo soil avorago by
collocting into a singlo containor sovoral samplos, coach approximtoly ono squar’
foot of arca and one inch depth, Wator samplos wore colloctod from tho princirp .
sourcos currontly ir uso. Tho gamma dosc ratcs aro avoragos for tho inhabited
AOAS,

4. With rogard to cortain minor discrepancies betwoon the survey methods. us
by Major and tho writors it was originally planned to porform ‘tho &m
jointly, and when it bocamo advisablo to scparato and survoy difforcnt atolls, ne
timo romainod for discussion of dctails ¢f tochniquos,

5. Gamma-ray doso rates on Wotjo and on Erikub aro oach tho avorago of MX-'
and AN/PDR-39 avorago rcadings which agreed roasonably woll, Tho MX-5 was ronde:
inoperative whon tho rubbor lifo raft was swamped by surf on tho first attompt tr
launch from the boach at Erilub, Following tho Wotho survoy, tho PIR-39 dovolopr
a toemperaturo—depondent roading of 0.4 - 2 or/hr, so that lator readings in this
rango are of very dublous reliability,

6. The following tabulation summarizcs tho atoll survey. S is Seil, Wis
Wator Samplo:

  

ATOLL ISLAND DATE TORE SAMPLE NO MR/AHR & SAMPLING

WOTJE ORMED § Mar 1600 6 3.5 orfhr, l-boach, Z-midevil®
age, l-back village.

WE 4 woll plus 4 catch basin.

ERIKUB ER [KUB S Mar 1715 56 1.5 ofhr. lemid-village, 1
on path to boach. No inhabit
ants, no wator supply found,

  



 

ATOLL ISLANCT DATE IDE SAMPLE NO MR/XR & SAMPLING

MALOELAP KAVIN 6 Mar 1130 q° 1.8 m/hr, 2-villago, 2~path

to beach.

op . Wc Well wator.
oe W} © From catch basin.

WOTHO WOTHO Svar 1615 Se 0.8 mr/hr, 1 by woll; 2-mid-
village.

ae Woll water (no rain in catct
basin for 2 m.)

‘AJURO ULISA 7 Mar 1200 o 0.5 mrf/hr, 4 from near Admin
Bldg.

Wit Tap watcr.

7. Pacific Microncsian Linc S.S, "ROQUE", » home port,
Guam, lcft Eboyo 0840 M on 1 March, cntcred channel to “Ubardic lagoon. about 1200 1
on 2 March, and anchored in Lagoon at 1524 Mon 2 March; docked at Majuro (Uliga
Is.) 1630Mon 7 March. Readings (mr/hr) aftor docking: 2-3 inside main dock stru:
ture, 10 on open deck, 5-@ in sleoping quarters or. uppor.dceek, 10-30 cn rope and
canvas. Prior radinticn levels e-nnct be sstdoatod because of rain equalls and w
certainty about when decks Inst washed, wis advised ‘to have.decks washed:
down as soon as convenient, He was told tnat the activity would nct hurt Anyone,
but thrt 4t was aundesirible to have {it around longer than necessary.

8. RECOMMENDATIONS: Future visits to Erikub and Maloolap should not, bo...
attompted by UF=-l axcopt undor cenditions of groator urgency. Tho writer's prior
axpericnee in such oporations is vary limited, but from his own obscrvations plus
tho romarks mado by thosc botter qualificc to judgo, it appoars that a fair amour
of risk is involved,

9. Especially notablo was tho very cooperativo attitude of tho Navy porsonn
at Kwajaloin and tho Marshall District Adcinistrativo Officials at Majuro in sup-
porting this mission

{s/f 7. N. White
1 Incl: [R. T. N. WHITE
Marshall Islands Atoll ‘calth Division
Samplos collected by T, NV. {Ss
White, 5-7 March 1954
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MARSHALL ISLANDS 4TOLL SAMPLES COLLECTED BY we 5-7] MARCH 1954

Earth samples wore sollectce as fellows:

At each island visitcd soveral samples wore dug and put into tho sam
one=gallon "ioc-crcam carton", Each samplco (4.0. cach digging) appreximatod onc
square foot to a depth of one inch. The numbor and locations of tho samplos were
selected to represent, as well as could be judged, an average of the arcas usod
by tho inhabitants, aftcr the samplcs wore mixod in the carton. Aroas that were
unusually shaded or unshaded by trocs wore avoided. The large "pobblos” in tho
composité ropresert coral gravol from "mein strooct" through tho villago.

Wator samplos wore sclected sccardirg te the principal source in curront us:

Inclosure 1
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, HEADQUARTERS TASK UNIT 13
oi Task Group 7.1 “BUSEY se gam

Ky AS APO 187 (HOW P.O. Box 8 Pe" MATERIAL REMOVED
: c/o Postmstor

Sec Pranciseo w“liforrta

TU=13—54—375 12 March 1954

SUBJECT: Radiological Survoy of Downwiid stalls Contaminatod by BRAVO

1. Acknowlodgcment

Tho members of tho survey toam wish to express thoir approciation to +
Captain, officers and members of tho crow of the USS NICHOLAS (DHE LL9) for th
assistance and cooperation in conducting tho survoy horein roportod, Captain

. turned over all possiblo facilitics of his ship in arder to assist in tt
survey. LT the Executive Offlecr, organised all tho opcrations of tho
boat partios, and it was only through his personal dircection and participation
that it was possiblo to carry out the small boat survoys undor oxtromly diffir
conditions, Sinco most of tho lagoon mtcrs woro not navigablo by a DDE, it w
nocossary to makc long boat trips in high scas and land on tricky coral roofs,
That it was possiblo to mako, without oishap, a detailed surwy of five widely
scparatod atolls in the courso of thro days with only two boats was largoly ch
to his efforts,

2. Introduction

Tho BRAVO Shot contaminated a aumbor of atolls in gomrally castward
diroction from Bikini to such an axtcnt that it bocame necossary ta ovacuato ti
nativo populations from Rongelap, -\linginao and Utirik Atolls and tho military
perssnnel on Rongorik Atoll. Following this cvacuation CJTF SEVEN organisod t!
subjoct dotatlcd radfological survey of tho atolls to tho oastward of Bikini
(Ref. CJTF SEVEN Enimotok 060400Z), ‘h> data from this survoy wero requirod f.
the following purposes:

a, “he «evaluation of tho radiation offcets on cvacuoos,

b, “he csetimation nf the clapsed timbefore rooccupancyes

c. Tha costimation of tho rasitual radiation effects of large yiclds
surface dotcations,

In connoction with this survey, tcams from various Task Groups and Mr.
Wilds, Trust Torritory Ropresentativc, rcoturned to tho atolls to sccure tho
evacuated habitations, servico oilitary cquipment, and obtain documcntary phot-

graphy.

3. Operational Schedule

8 March - 0600 Survoy toam rondozvous aboard USS NICHOLAS (DDB 449)
in Rengelap Lagoon.ae

AM/ug



PRIVACY

SUBJECT: Radiolowical Survoyof Downwind ‘tolls Contaminatod by BRAVO

8 Marcr 00 1800 Two partios in smll boats survoyod living are
ACT MATERIAL BeAr on Rongolap ‘sland and castorn half of Rongolap Atol

9 March © 0700 + 1130 Two partics in smll boats prococded from tho *
which was stationed outside Utirik Atoll and survoyc’
Jtirik and Aco Islands, tho main islands of tho Atol

9 March - .500 = 1700 Onc party in a small boat landodon tho outer
reof of Bikar Island and survoyodtho’ island, tho on
large island of Bikar Atoll. Boe |

LO Marcr (70) - LLCO Two partica in small boats proccodad {xem the -
which was stationod outsido Rongerik Atoll and. surve
Eniwotak Island (whero the Task Force's Units had be
stationed) ard the other Important islands of tho At:

1O Marct 430 ~- 19@0 Two partios in smll boats proceeded fromthe
which was stationed outsido Alinginao Atoll and surv
the inhabitoc islands of tho Atoll,

1) Marcr «© (9700 = 1400 Ono party in a emall boat survoyod tho northwo
orn, islands of Rongolap Atoll and onc party rochock
tho living aroas on Rongolap Island and ostablished -
roforanco location for futuro docay moasuromonts,

12 Mareh ~- NBOO Survey toam arrived Mniwotok Atoll via DDE.

4. Tho following personnel from t cst projocts in TG 7.1, TU 13, sorvod «
members of tho surwy t.oam:

TU-13 Staff

Pro joct 2,1
Projoct 2e5a

Project be4

Tho USS NICHOLAS (DDE 449) suppliod boat crows undor tho digestion of LT
, Exocutive Officer, for survoys.

5e _ instrumentation

Radiac ect AN/PDR-39 was sclcctcd as tho instrummt to be used in the
conduct ef the survey. Fivo (5) cach of AN/PDR-39 woro calibrated with an 80
Curie Co sourco twenty-four hours before departuro. Tho calibration yiclded
zcro variation botwoon instrumonts - ary scalo. Upon cross chocking threo of
thoso instruments, ‘a point of actual survoy) in a radiation ficld of 0.320 r/
it was found that all throo instrumcnt+ gave the same reading.

Thoso survey mcters wore subjcet to prolonged uso undor advorso condi
tions ef, dampness (to the point of sca watcr splashing over thom), salt doposi’
and continual rough handling. With on oxception, all instruments oporated
efficicntly for tho duration of the op ration. On tho final day it was found

ORIVAC) ACTS £78: oe—
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SUBJECT: Radisiog.cal curvey of Downwird toll¢ Contaminatod by BRAVO

that ono survey metor could not be properly zoro adjusted. Tho four romining
‘N/PDR-39, still oporated cfficimtly ard scomed to bo in goed working ordor,

Qo (1) cach Bockman MX~5, and one (1) cach 1N/224,wes brought along
for any low intonsity checks ncecssary, Two (2) cach ca AN/PDR-T1LB, wer
on hand to servo as spares in the ovont of operational fadbape:with tho IN 3c
None of these instrummts wor) roquircd. p23

TBE

6, The average anc maximum gaoma doso ratos oemwiredon tho various islan’'s
of cach atoll arc plottcd in Figures 1 through 5. ‘11 masuremnts woro mdo at
waist height unless othorwise indicated, Tho maximum readings do not includo
moasurcments made with the instrument icxt to a contaminatod surfaco,

Dotailod survoys wero mado of all tho inhabitcd localitics, Typical
readings aro given in Tables 1 and 2 for tho native villago of Rongolap Island,
and the TG 7.4 camp on Mmiwetak Island, In goncral, tho villages and theo camps
appeared te havo slightly lowcr avorago doso ratcs than the romaindcr of tho
island. This can porhaps bo ascribed to difforcnt gcometry of the contamination
and to slightly grcatcr penotration into the leoso gravol in the nativo villagcs..
Tho doso ratos inside the native huts appoarcd to be almost the samo as the dosc
ratc outside. Tho dese rato in the middlo of tho military barracks, tonts, and
shacks was 1/3 to _/2 that outsido. This roduction is probably largely a geomt
effect. The dose rato foll off rapidly on tho beach below the high tide mrk,
Thore was no cvidence of rain washing off thc contaminated mtcrial. The foilnag
on the windward sidcs of th tslands appoamd te be slightly above avcrago con
tamination,

 

TABLE L

TYPICAL READINGS IN RONGZLAP VILLAGE — 8 MARCH

Location Dosc Rate (ar/nr)

Rongeolap Island (avcrag: 375
Conter of village 280
Near contral cistern 300
Near southern cistorn 220
Near northern cisterr 350

TABLA2

TYPICAL READINGS IN CAMP ON =NIWETGK IS. - 10 MARCH

 

; sutside Dose Inside Dosa

Location Yato (mr/nr) Rate (mr/hr)

Eniwotak Island (avoragc' 28t _—
Mess hall 22o pele
Tent, cdg: cf main camp we 175
Latrinc 200; 160

Sleeping yar :r3 ol, 90
Dispensar ’ i. =



Sd
Radio Statian 290 160
Weather Station (N and of island 20 Lo
Proj 6.6.Station (S end cf tslani’ 240 _-

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

8 March ii March

Central. living area (village 280 mr/hr 17@ or/nr
Southern most cistern 220 mr/hr 145 ar/hr
Roof of cistorn (Southern most 240 mr/hr 40 or/nr
Ground (contact) cistern »res 220 mr/hr 119 or/hp

An area wag @wlected 30 yards insand from the Rongclap cemetery as a mas.

ing point for fytame decay acasurcacnts, This arca is outlined with 2X%4e placc
on pails, The waist height reading was 21¢ o/hr at 1000 hours, 11 March 1954,

7. Sample co.lections

Water samples were collected from the wtcr supplics of all inhabited
arcas, About two quarte of water wore transferred to a polyothlenc bottle at
each site, Thes will be turnec over ‘. the Vow York Oporations Office, ABC i-
analysis,

Soil sampicswore colicectec at all inhabited aroas and also at sovera’
uninhabited islands. In collocting tho soil samples a onc foot by onc foot
square was martedon the ground anc soil to about one inch of depth was remove.
from the square and transferred tc 4 cardboard containcr. Tho primary samples
will be turned over ttho New York Yporation Office, ASC, for analysis, and
some smaller samples will bo analyzec by Program 2 of TU 13,

Listed in Table 3 arc the samplos taken with the doso rato measured

at waist height at th location wom thoy wore takon,

ABLE3=SOL

SampleNo. Atoll Island Date MrAir

yt Ronge lap Rongelap (North end) + -+ 8 Mar LLO
2 Ronge lap Rongclap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 mile north of

village) 8 Mar 340
rh Yonge Lap Rangelap (naar South cistern

of village’ 8 Mar 220
5* RongelLa p Eriirtppu 8 Mar 2200
Git Rongelap Endiaetox 8 Mar 900
“pe RongeLap Kabe Lin 8 Mar 2000
ge Jt ix ik Jearin 9 Mar LO
9 Sdicr Sikar 9 Mar 160

LO Rongerik Pniwetan 10 Mar 280
ii ia.Linginae Sif 10 Mar 100

#5mall «dditicnaj sampia ¢

&

' analysis by Program 2 of TU 13.

—



AFWL/No

— =HATER

Sample No. atoli island Date Mr /Hr

L Rongelap Rongelap .central cistern) 8 Mar 300 ©
2 Rongelap Rongelap (North part of

village) 8 Mar 9390
3 Sungelap Rongelap (Northernmost

cistern ) 6 Mar 400
* Rongelap Rongelap (Southernmast

cistern ) 8 Mar 2=®
5 Ot irik Utirik (eistern near church) 9 Mar 4O
5 Vt dur uc Utirik (cistern at. south of

village) 9 Mar LO
7 Rongeri k Eniwetak (Distillation water) 10 Mar 240

In addition to the above, a sample of fodlago was takon at the wind-
ward side of Bikar island, “he radiation fteld was 180 orfhr o 9 March 1954
at this point.

8. Conclusions and Recommendat lons

a. The radiological survey proved that a large yield surface detor-.
tion can produce extremely serious radiological contamination over a distances
more than 20 miles downwind and important contamination about 250 miles dow
wind,

&. The center of the contamination pattern from the BRAVO Shot lie:
samewhat north of Rongelap and Rongerik Atolls and probably not far froma L
between Bikini and 2kar,

¢. 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 acrth side of the atcll, twenty miles away.

d. The camtamination decreased by a factor of about eight over the
downwind distance of 50 miles between “Nongelap and Rongerik.

e. Standard military field scusing provides a sigificant 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.

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 jut
completed, Future surveys should »isider using vessels capable of entering

more of th atclis and cf hardling » cclieopter and several small boats,

6 Incls:
L. Rad. curvey Rongelap 3s’ Herbert Scoville
2. Rad, curvey Jtirik OR. HERBERT SCOVILLE
3. Rad. Gurvey Bikar Technical Director

4. Rad. ‘urvey Rongerik AFSWP
S. Rad. urvey Aillinginae ;
6, Summary cf Rac. Survey
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