— | READD AT S '
s Y JOINT TASK F(RCL SEVEN ‘
7/% g/ . APO 187 (HOW) c¢/o POSTMASTER C’ZM/U?/

. SAN FRANCISCC, CALIFORNIA
k)ﬁ”.’ 18 March 195 410618

SUBJECT: Radiological Surveys of Several Haripell Ig%g%? Atolls
S ATOMIC ENERGY

COMMISSION

cation

sollection J cs p/-s a
Folder 74 . ’

S V%Ay& ce

1, Attached herewith for your information and retention are copi€s of
radiological surveys made on certain Marshall Islsand 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 ane
half nautical miles southwest of Namu, Bikini Atoll. BRAVO Shot tlme was
1845 Zebra, 28 February 1954.

TO: Distribution

2. Vater and soil samples were shipped to the Health and Safety Labora-
tory, New York Operations Office, Atomic Energy Commission (Attention: ¥r,
Merrill Eisenbud) for analysis,
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HEADQUARTERS
JOINT TASK FORCE SEVEN

APO 187 (HOW) ¢/o POSTMASTER
SAN FRANCISCO, CALIFORNIA

COMPT 8 March 1954

SUBJECT: Report on Soil and Water Sampling Mission

10: Commander
r Joint Task Forece SEVEN
APO 187 (HOW)

c/o Postmaster
San Francisco, California

1, In compliance with your oral instructiaons, the undersigned visited LIKIE
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 connection with
SRAVO. The mission,consisting of the undersigned and a Marshallese interpreter,
Lan lakapun, embarked on the USS BENSHAVW ?DDEA??) at Kwajalein, visited the ‘four
sites and returned to Bikini, where the remainder of the trip to Eniwetok was per-
formed by PBM, There follows a detailed discussion of the findings at each loca-
tion:

a. LIKIEP ATOLL. The samples were taken on Likdep Island, which had th
largest native population., Access to the lagoon was gained through South rass.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about 4 miles frem Likiep Island. Trip in was made by whaleboat the following
morning. A water sample was taken from a large cistern fed from the roof cf the
Catholic rectory, and earth samples were taken from random spots about the island
w+hich were unsheltered by trees or other growth at approximtely 0800 M 6, March
1954, Radiation readings were takn with a MX-5 instrument betwzen 0800 M and 090C
¥ 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 accoun.
reccived by Bishop Feeney, S.J., the population was greatly excited by the light
nd blast wave, the latter which repertedly arrived about 30 mirutes subsciguent
.o the light flare. According to Bishop Feeney, church attendance was greztly
stimulated on the day of the test,

b, JEMD Island. This location was reached at 1100 M, 6 March 1954, It
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 vhalsboat, personnc
and equipment were transferred from the whaleboat to the reef by a cne man rubber
raft. The undersigned transferred himself by swimming. The island proved to be
uninhatdted, and reportedly is a sea turtle preserve., Turtle hunters erccted
several houscs, a rain barrel of which provided a water sample. Earth samples
were gathersd at random from open arcas, including one of beach sand atove the
high tide mrk., The party was led straight across the island and back to the land
ing arca via the beach, in arder to verify its uninhabited state, Samples wore
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SUBJECT: Report on Soil and Yhter Sampling Mission

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

c. AILUK ATQLL, The ship reachod this atoll at approximtcly 1600 M, 6
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 pinnacles
provided considerable hazard to ship movement. The landing party moved ashore by
whalcboat without difficulty, and agrin obtained water samples from the most promi
ent cistern and scil samples from random unshcltered spots. Readings with the MX-
showed approximtcly 3 mr/hr (off the 2 mr scale). 4n AN/FDR-27TE showed a high
recading of 7 mr/hr, howevor, on a different scale a reading of 12 or 15 or/hr was
obtained, The MX-5 rcading is probably ncarcst correct. No significant variation
sere detected on bare feet or clothing of individuals, Samples and rcadings were
taken at approximtely 1700 M, 6 March 1954,

d, MEJIT Island, This single coral island is also surrounded by a recf,
xs is JEMO, but landing was possiblc with a whaleboat, duc to an arca protected f1
the surf, The island was found to bc hcavily populated in vicw of its sizc’__tho
total number of people being 327, according to the island magistrate. Soiland
water samples were taken as in the previocusly described manncr, at approximately
1300 1, 7 March 1954. Readings with the M¥X-5 showed maximum of approximtely 3
ar/nr (off the 2 scale, but appraximately 1.5 on the 20 scale); the maxdmum rcadiy
«ith a PDR 27 E was 10 mr/hr. The truc figurc was probably somowherc between the
CWO o

2, CONCIUSIONS. Low lcvel (less than 10 mr/hr) radiation measurcment s with
ficld instrumants of the type usced arce highly unsatisfactory, Onc MX-5 and thrce
AN/PDR 27 E instruments all showed widely variant rcadings on diffcrent scalcs,
and varied among cach othcer when cxposcd to the same radiations A4An AN/PDR T1-B
proved completely uszloss not holding to zero cven after an hours waro-up, and
2lsc showing widely variant recadings on diffeorent scalces,

3. RECO:AENDLTINS., Landing partiecs in islands such as JEMO and MEJIT shoul
¢ providcd with a rubber é~man or 8-man pneumtic boat, to provide greater safct;
to personncl and cquipment, This will permit landing dirsctly en live coral reef:
#ith less danger of the boat being stove in, Ships assigned to such missions
should draw such cquipmont prior to departurc,

L. The successful accomplishment of the mission was greatly facilitated by
the intercst and cnthusiasm of the Cammanding Officer of the USS RENSH.W, CDR L. F
41ford, USN, and his officers and men, Their matcrial contributicns were noccssar
to the mission, however, the many valuable sugzestions and assistance in solutions
of problems proved invaluable.

/s/ R. D. Crea
R. D. CREA
MAd, USA

SEE——
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MFMORANDUM FOR: CJTF SEVEN ) 10 March 1954

SUBJECT: Report on “Soil and Water Sampling Mission

1, In compliancc with your oral instructions, thc undersigned visited %ot j
Erikub, Haloclap, Wotho, Majuro Atolls in thc Marshall Islands 5 through 7 March
1954 for the purposc of obtaining carth and drinking watcr samples, and of measw:
ing gamma ray dosc rates, and also checked the radiological condition of the S.S
ROQE on its arrival at Majuro 7 March 1954.

r

2, The first four atolls were visited by Marshallese interpretor Takushi
and the writer by means of an UF-1 amphibious aircraft, Majuro was rcached by
C-47. Erikub might have beoen omitted since it was not inhabited, being property
of the Wotjo tribe which gocs therc only oceasionally to gather copra. (This wa:
unknown until after the visit,)

3. At cach atoll, only the principal inhabitod island was visited, At cach
visitod island an cffort was made to composc a rcpresentative soll average by
collceting into a singlc container scveral samples, cach appraximtcly onc squarc
foot of arca and onc inch depth. Water samples werce collected from the principal
sources currcently in usc, Thc gamma dosq ratcs arc averages for the inhabited
arcas, :

L, With rcgard to certain minor discrepancics between the survey mctheds uc
by Major R, D. Crca and the writer; it wes originally planncd to perforz the surs
jointly, and when it Becamo advisable to scparate and survey different atolls, no
timc rcmainced for discussion of details of techniques,

5. Gamma-ray dosc rates on Wotjc and on Erikub arc cach thc average of MX-:
and AN/PDR-39 avcrage rcadings which agreed rcasonably well, The MX-5 was rende)
inoperative when the rubber lifc raft was swamped by surf on the first attcapt tc
launch from the beach at Brikub, Following the Yotho survey, thc PDR-39 dcvelop.
a temperature—dependent rcading of 0.4 - 2 mr/hr, so that later rcadings in this
rangc arc of very dubious rcliability,

6., The following tabulation summarizcs the atoll survey. S is Soil, W is
Water Sample:

ATCLL ISLAND DATE TDE SAPLE NO  MR/MHR & S.LPLING
WOTJE ORMED 5 ¥ar 1600 55 3,5 mr/hr, 1-bcach, 3=zid-vil:
: agc, l-back villagec.
(S 4 well plus 4 catch basin,
FRIKUB FRIKUB 5 Mar 1715 sé 1.5 omr/hr.  1-mid-village, 1

on path to boach. No inhabit-
ants, no watcer supply found.
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ATOLL ISLAND DATE TIME SAMPLE NO  MRAHR & SAMPLING
MALOELAP KAVEN 6 Mar 1130 s7 1.8 mr/hr, 2-villagoe, 2-path
to beach,
w12 Well wator.
w13 From catch basin, _
WOTHO WOTHO 6 Mar 1615 s8 0.8 ar/hr, 1 by well; 2-mid-
Vi]JagO.
w9 Well water (no rain in catch
basin for 2 mo.)
' ) X3
MAJURO ULIGA 7 Yar 1200 59 0.5 mr/hr, 4 from ncar Admir.
Bldg.
w10 Tap watcr,

7. Pacific Microncsian Linc S.S. "ROQUE", Master: lawrcnce Blanc, home port
Guam, lcft Ebcyc 0840 M on 1 March, ontcred channcl to Utirik Lagoon about 1200 L
on 2 March, and anchored in Iagoon at 1524 M on 2 March; docked at iajuro (Uliga
Is.,) 1630 on 7 Uarch, Rcadings (mr/hr) after docking: 2-3 inside main dock stru
turc, 10 on open deck,. 5-8 in sleeping quarters on upper.deek, 10-30 c¢n rope and
canvas, Prior racdintion levels e nnct be cstimatod because of rain sgualls and u
certainty abcut when decks last washcd, laster wes adviscd 4o have decks vgshed
down as socn as cenvenicent, ‘He was told that the activity weuld net hurt nkhyorc,
but thnt it was undesirable to have it arcund longer than necessary. .

8, RECOIENDATICNS: Future visits to Erikub and Maloclap should not be
attemptcd by UF-l cxcept under conditions of greater urgeney. The writcr's pricr
cxpericnce in such operations is vary limited, but from his own obsarvations plus
the rcmarks madc by thosc better qualificd to judge, it appecars that a fair amou
of risk is involvcd,

9. Espccially notablc was thc very coopcrative attitude of the Navy porsorn
at Kwajalcin and thc Marshall District idministrative Officials at I&juro in su-
porting this mission,

/e/ T. N. Vhitc

1 Incl: DR. T. N. IHITE
Yarshall Islands /toll Hz21th Division
Scmples colleeted by T. N. LisL

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

Earth samples were collected as follows:

At cach island visitcd soveral samplcs wero dug and put into the same
onc-gallon "igc—crcam carton", Each sample (i.c. cach digging) epproximatcd onc
squarc foot to a dcpth of onc inchs The number and locations of the samples wor
sclected to represent, as well as could be judged, an average of the arcas uscd

" by the inhabitants, after thc samplcs were mixed in the carton. Arcas that were
unusually shaded or unshaded by trces were avoideds The large "pebbles" in the
composite rcpresent coral gravel from "main strcct™ through the villzge.

Water samples werce sclceted according to the principal source in current us

Inclosurc 1
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o A
Task Group 7.1
APO 187 (HOW) P,O, Box 8
¢/o Postmaster
San Francisco, California
TU=13-54=375 12 March 1954

SUBJECT: Radiological Survoy of Downwind Atolls Contaminated by BRAVO

1., Acknowlcdgement

The members of the survey tcam wish to express their appreciation to th
Captain, officcrs and members of the crow of the USS NICHOLAS (DDE 449) for thel
assistancc and coopcration in conducting tho survoy herein reported, Captain
Elldot turncd over all possiblo facilitics of his ship in order to assist in the
survey. LT Frink, the Exccutive Officer, organized all the opcrations of tho
boat partics, and it was anly through his personal dircction and participation
that it was possiblc to carry out the small boat surveys under oxtremcly difficu
ccnditions, Since most of the lagoon watcrs were not navigable by a [DE, it was
nccessary to makc long boat trips in high scas and land on tricky coral rcefs,
That it was possiblc to make, without mishap, a dctailed survey of five widely
scparatcd atolls in the courso of thrce days with only two boats was largely duc
to his efforts, > r

2, Introduction

The BRAVO Shot contaminated a number of atolls in gorcrally castward
dircetion from Bikini to such an oxtent that it became nccessary to cvacuate the
native populatiocns from Rongeclap, Alinginac and Utirik Atolls and the military
pcrsannel on Rongerik Atoll, Following this cvacuation CJTF SEVEN organized th-
subjcct dotailed radioleogical survey of the atolls to the castward of Bikini
(Ref, CJTF SEVEN Eniwctok 060400Z)., The data fram this survey were requircd for
the following purposcs:

ae The cvaluation of the radiation cffcets on cvacuccs,
b. Thc cstimation of thc clapsced time beforc rcoccupancys

c. The cstimation of thc residual radiation effcets of large yiclds
surfaco dctonationse

In conncction with this survey, tcams from various Task Greups and Mr,
Wwilds, Trust Territary Represcntative, rcturncd to the atolls to sccurc the
cvacuatcd habitations, servicc military cquipment, and obtain docuntatzry phote-

graphy.
3. Operational Schecdulc

8 lMarch - 0800 Survey tcam rendcgvous aboard USS NICHCLAS (DDE 449)
in Rorigelap lagoon.
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SURJZCT: Rady _oglcal Survey of Downwind ‘tola Contaminated by BR.VO

8 March - 1000 - 1800 Two partics in smll boats survcyod living arca:
on Rongclap Island and castorn half of Rongelap Atoll,

9 March — 0700 - 1130 Two partics in smll boats procccded from the D
vhich wes stationcd outside Utirik Atoll and surveycd
Utirik and Aon Islands, thc main islands of thc Atoll.

9 March — 1500 = 1700 Onc party in a amell boat landed on the outer
rocf of Bikar Island and surveyed the island, the onl;
large island of Bikar fitoll,

10 March - 0700 - 1100 Two partics in small boats procccded from the Di
which was stationcd outsidc Rongcrik atoll and survey”
Fniwctak Island (whcre the Task Farcc's Units had bec.
stationcd) and the other important islands of the it::

10 March - 1430 - 1980 Two partics in smnll boats procceded fromthe T
which was stationcd outside Alinginac Atoll and surve;
thc inhabited islands of tho Atoll.

11 March - 0700 — 1400 Cnc party in a small boat surveyed the northwest
crn islands of Rongclap Atell and cnc partygrochocked,
the living arcas on Rongclap Island and cstablished a
rcference location for futurc decay measurcments,

12 March - 0800 Survey tcam arrived Eniwctok Atoll via DDE.

4. The following personncl from tcst projects in TG 7.1, TU 13, scrved as
members of the survey tcam:

Herbert Scoville, Jr. TU-13 Staff
Richard Rast Projcet 2,1
Richard Scule Projcct 2.5a
Yalmer Strope Project b4

Tho USS NICHOLAS (DDE 449) supplicd boat crows under the dircetien of LT Cliffo
Frink, Exocutive Officcr, for survcys.

5. Instrumcntation

Radiac sct AN/PDR-39 was sclccted as the instrument to be uscd in the
conduct gé‘ the survcy., Fivo (5) cach of AN/PDR~39 werc calibrated with an 80
Curic Co™ sourcc twenty-four hours beforc departurce The calibration ylelded
zoro variation between instrumants - any scalc. Upon cross chocking three of
those instrumants, (a point of actual survey) in a radiation ficld of 0,320 r/i
it was found that all thrce instruments gave the same rcading.

These survey meters wore subjeet to prolonged usc under adversc condi-
tions of dampncss (to the point of sca watcr splashing over then), salt depesit
and continual rough handling. With onc cxccption, all instrumonts opcrated
cfficicently for the duration of thc opcration. On the final day it was found

/
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SUBJECT: Radio. ,ical Survey of MS antamimted by BRIVO

that enc survey mctor eould net be properly zero adjusted. The four rcmining
/N/PDR-39, still opcratcd cfficicntly and scomcd to bo in good working ordor,

¢nc (1) cach Bockman MX~5, and onc (1) cach IN/PDR-27A was brought alon
for any low intcnsity checks noccssarys Two (2) ocach calibrated AN/PDR-TLB, wer:
on hand to scrvo as sparcs in the cvent of opcratienzl failurc with the MN/PDR-3
Nonc of thesc instrummnts were required,

6, Thc average and mudmunm gamma doso ratos measurcd on tho various island
of cach atoll arc plotted in Figurcs 1 through 5. All moasurcments werc mede ab
waist height unlcss otherwisc indicated, The meximum rcadings do not include
measurcments made with the instrument next to a contaminated surfacos

Dctailed surveys were mde of all the inhabited localitics, Typieal
rcadings arc given in Tables 1 and 2 for the nativo village of Rongclap Island,
and the TG 7«4 camp on Iniwctak Island, In gencral, tho villages and thc camps
appcarcd te have slightly lowcr averago dosc ratcs than the rcmainder of the
island. This can pcrhaps be ascribed to differcent geomctry of the contamination
and to slightly grcater penotration into the looso gravel in the native villages
Tho desc ratcs insidc thc nativo huts appearcd to be almest the same as tho dosc
ratc outsidc. The dosc ratc in thc middlo of the military barracks, tonts, and
shacks was 1/3 to 1/2 that ocutside, This rcduction is probably largclia geor
cffcet, The dose ratc fcll off rapidly on thoe beach bclow the high tide mark,
Thero was no cvidenee of rain washing off thc contaminated matcrials The follay
on thc windward sides of the islands appcarod to be slightly abeve average con—
tamination. ‘

TA‘L BIE l

TYPIC.L READINGS IN RONGELAP VILL.GE - 8 MA\RCH

location Dosc Rate Lmr/hzj
Rongelap Island (average) 275
Center of village 280
Ncar ccntral cistern 300
Ncar southcern cistern 220
Necar ncrthern cistorn 350
TLBILE 2

TYPIC.L RE.DINGS IN CiMP ON ENTWET(K IS. — 10 MFCH

. Qutside Dose Insidc Toso
Location Ratc (mr/hr) Rate (cr/hr)
Eniwctak Island (averagc) 280 --

Mcss hall 220 110
Tent, cdge of main camp 270 175
Latrinc ' T 260 160
Slecping quarters 260 90
Dispcnsary 20 1o
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Radio Station 290 160

Veather Station (N end 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 threec days on Rongelap Island:

8 March 11 March
Central living arca (village) 280 ar/hr 178 or/hr
Southern most cistcrn 220 mr us mr/hr
Roof of cistern (Southern most) 240 mr/hr 140 mr/hr
Ground (contact) cistern arca 220 r/hr 110 mr/he

in arca was sclected 30 yards inland from the Rongelap conmetery es a measv:
ing point for futurc decay measurcments, This arca is outlined with 2X4s plr- ..
on pails, The waist hcight rcading was 210 mr/hr at 1000 hours, 11 Farch 195..

7. Scmple collections

Water samples were collected from the water supplics of all inhabited
arcas, About two quarts of water were transferred to a polycthlenc bottlc at
cach site, Thesc will be turned over to the New York Opcrations Office, AEC fo
analysis, >

Soil samplcs were collceted at all inhabited arcas and also at scvera !
uninhakited islands, In collecting the soil samplcs a onc foot by onc foot
squarc was mariedon the ground and soil to about one inch of depth was removed
from the square and transferrcd to a cardboard containcr. The prirery samples
will be turned over to the New York Opcration Office, 4AZC, for analysis, and
some smaller samples will be analyzed by Program 2 of TU 13,

Listed in Table 3 arc the samplzs taken with the dosc ratc mcasured . -
at waist hcight at the location where they were taken,

T4LBLE 3 = SOIL

Samplc No, Atoll . Island Tato vrMr
* Rongeclap Rongelap (Nerth cnd) 8 Mar L40
2 Rongelap Rongelap (Center of village) &8 Yar 280
3 Rongelap Rongelap (1 milc north of .

village) : 8 lar 340
L Rongelap Rongelap (nzar South cistern

of village) 8 lar 220
5% Rongelap Eriirippu 8 Yar 2200
o Rangelap Eniaetok 8 iar 900
(o Rongelap Kabelle g iar 2000
8% Utirik Utirik 3 lar 40
9 Bikar Bikar 9 Mar 160
10 Rongerik Eniwctak 10 M 280
11*# 10 :ar 100

Allinginae Sifo

#Small additional sample taken for anclysis by Progran 2 of (U 13,

P
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Scmple No, Ate Island Dnte )_.I_rﬁg
1 Rongelap Rongelap (central eistern) 8 Mar 300
2 Rongelap Rongelap (North part of
village) 8 Mar 350

3 Rongelap Rongclap (Northernmost
, cistern) 8 Mar LOO

4 Rongelap Rongelap (Southernmost
cistcrn) , 8 lar 20
5 Utirik Utirik (cistern ncar church) 9 Mar Lo

6 Utirik Utirik (cistern at south of

. village) 9 Mar 40
7 Rongerik Eniwetak (Distillation water) 10 YMar 2,0

In addition to the above, a sample of foilage was taken at the wind
ward side of Bikar Island, The radiation ficld was 180 mr/hr on 9 March 195
at this peint.

8. Conclusions and Recommendatiens

as The mdiologicai’ survey proved that a large yleld surface deton
tion can produce extremely serious radiological contamination over a distanc
more than 120 miles downwind and important contamination about 250eailes dov
wind, :

b, The center of the eontamination pattern from the B&VO Shot -
samewhat north of Rongelap and Rongerik .itolls and probably not far from a J.
between Bikini and BRikar,

¢. Although the fall-out was serious an Rongelap Island located at
the extrcme southeast tip of the atell, the centamination was about ten time:
greater at the north side of the atoll, twenty miles away,

d, The contamination decreased by a factor of about eight over the
downwind distance of 50 milcs between Rongelap and Rengerike

g, Standard military field housing provides a significant degreo o-
proteetion to personnel inside,

f. The ANJ/PDR39 proved to be a very satisfactory instiunont for
ficld survey work under rigorous environmental conditions,

g. A single DDE with two (2) whale boats is not a ccoplctely satis
factory mcthod of conducting a broad radiological survey of the type jug
completed, Future surveys should eonsider using vessels capable cf cntering
more of the atolls and of handling a helicepter and several small boate,

4

6 Incls:
1, Rad, Survey Rongelap /s/ Herbert Scoville
2. Rad, Survey Utirik DR, HEREZRT SCOVIILE
3. Rad. Survey Bikar Technical Director
L. Rad. Survey Rongerik AFSHP
Z. Rad. Survey Ailinginae 5

Sunmary of Rad. Survey ~..— g
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UTIRIK ATOLL ;
RADIOLOGICAL SURVEY
9 MARCH
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