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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 affacted atolls
by BRAW Shot, Operation CASTLE, fired from a reef approximately one and ane.
half nautical 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 Labors-
tory, New York Operations Office, Atomic Fnergy Commission (Attention: Mr.
Merrill Eisenbud) for analysis,
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JOINT TASK FORCE SEVEN
fk " APO 187 (HOW) c/o POSTMASTER
/);( SAN FRANCISCO, CALIFORNIA

CoMPT 8 March 1954
SUBJEGT: Report on Soil and Water Sampling Mission
T0: Commander

Joint Tasic Force SEVEN

AFO 187 (HOW)

¢/o Postmaster

San Francisco, California

1. In compliance with your oral instructions, the uridersighed visited LIKIE
and AILUK Atolls, JEMO Island and MEJIT Island in the Eastern Marshalls between
the period 5-8 March 1954 for ths purpose of collecting soil and water samplss an-
measuring lesvel of gamma radiation present at those places in coanection with
BRAVO. The mission, consisting of the undersigned and a Marshallease interpreter,
lan lakapun, eabarked on the USS HENSHAW (DDE499) at Kmajalsin, visited ths four
sites and returned to Bikini, where the remainder of the trip to Eniwetok. wmas pex-
formed by PBM, There follows a detailed discussion of the findings at eagh loca-
tion: e

a. LIKIEP ATOLL. The samples were taken on liikdep Island, which had th
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous coral heads neceasitated anchoring
about 4 miles from Lildep Island. Trip in was made by whaleboat 'the following
morning, A water sample was taken from a large cistern fed from the iqof of the
Catholic rectory, and earth samples were taken from random spots about txga {sland
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 09X
M and showed a maximum of 3 millircentgens per hour. No variations from this '
reading were noted on clothing or bare feet of individuals, According to accounts
received by , the population was greatly excited by-the light
and blast wave, the latter which repartedly arrived about 30 minutes subsequent
to the light flare, According to s church attendance was greatly
stimulnted on the day of the test, o

b, Island. This location was reached at 1100 M, 6 March 1954, It
consists of a smll heavily wooded islnand, surrounded by a'line coral reef with
heavy surf on three sides. There being no place for lapding a whaleboat, perscnoc
and equipment were transferred from the whalsboat to the reef by a one man rubber
raft. The undersigned transferred himself by swimming. The island proved to be
uninhatdited, and reportedly is a sea turtle preserve, Turtle hunters erected
several houses, a rain barrcl 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 arca via the boach, in arder to verify its uninhabited states Samplos wore
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collected at approximtely 1200 M, 6 March 1954. Instrument readings with the iX
showed a maximum of 3 ar/hr, however this was not considered relianble, since a
higher scale showed a lower reading. : .

¢ AILUK ATQOLL. The ship reached this atoll at approximtely 1600 M, é
March 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. Tho lagoon has not boen swept, and numerous coral heads and pinnaclos
provided considerablo hagard to ship movement, The landing party moved ashcre by
whaleboat withowt difficulty, and agrin cobtained water samples from the most promi:
ent cistorn and seil samplos from random unsheltored spots, Rsadings with the MX
ehowed approxdimtoly 3 mr/hr (off tho 2 mr scals), An AN/PDR-27E showed a high
reading of 7 mi/hr, however, on a difforent scale a reading of 12 or 15 ar/hr was
obtained, The MX-5 roading is probadbly ncarost correct, No significant variatic
wero dotoctod on bare foot or clothing of individuals, Samplos and roadings were
taken at approximtely 1700 M, 6 March 1954,

d, MEJIT Island, This singlo coral island is also surrounded by a reof.
s is JEMO, but landing ws possiblo with a whalsboat, duc to an arca protected £
tho surf, The island was found to bo hoavily populated in viow of its sizo, the
sotal number of people boing 327, according to tho island magistrates, Soil and
wataor samplos werc taken as in tho proviously described mannor, at approximataly
1300 M, 7 March 1954. 'Roadings with tho MX-5 showod maximm of approximately 3
mr/he zotf the 2 scale, but approximatoly 1.5 on the 20 scals); tho maximum ropdir
with a POR 27 E was 10 mr/hr. Tho truo figuro was robably somowhore botwoen the
two, .
2, CONCLUSIONS. Low level (less than 10 mr/hr) radiation measurcmort 8 with
fiold instrummnts of tho typo used aro highly unsatisfactory, (o MX=5 and three
AN/PDR 27 B instrumcnts all showod widoly variant readings on differant scales,
and varied among cach othor when exposod to the seme radiation, An AN/PDR T1l-B
provod completoly useless not holding to soro oven after an hours warm=up, and
also showing widely variant roadings on difforent scales,

3. A 8. landing parties in islands such as JEMO and MEJIT shouw
be provided with a rubbor 6-sman or 8-man pnecumtic boat, to provide groatoy safct:
to personnol and oquipmont, This will pormit landing directly on live coral recef:
with less dangor of the boat baing stovo in., Shipa dssignod to such missicas
should draw such oquipmmt .prior to doparturc, ‘

Le Tho succosaful accomplishment of tho mission was groatly facilitated by
tho interest and cnthusiasam of tho Commanding Officor of tho USS RENSHAW, CIR -
o ~ USN, and his officers and mon, Thoir matorial contributions wore nocossar
to tho mission, howovor, tho many valuable suggostions and assistance in solution:
of probleams proved invaluabla,

/s/ R. D. Crea

R. D. CREA _
PRIVACY AGT MATERIAL REMOVED Mhs,  USa ﬁ
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MRMORANDUM POR: CJTF SEVEN
SUBJEGT: Repert on -Soil and Wator Sampling Wissicn

10 March 1954

y 457

| 1, In compliance wdth your oral instructicns, tho undorsigned visitod Wotjc

- Erikub, Maloolap, Wotho, Majuro Atolls in tho Marshall Islanda 5 through 7 March

1954 for the purpose of obtaining carth and drinking wator samplos, and of mocasur
ing gamma ray dosc ratcs, and also chockod tho radiological condition of the 8.S.
ROQE on its arrival at Majuro 7 March 1954,

2, Tho first four atolls woro visitod by Marshalloso intorprotor Takushi.
and tho writcr by means of an UF-l amphibious aircraft, Majuro was roachod by
C~47. Erikub might havo boon omitted sinco it was not inhabited, boing proporty
of tho Wotjo tribo which goos thore only cccasionally to gather coprae (This war
uninomn until aftor tho visit,) :

3. At cach atoll, only tho principal inhabitod island was visited, At cach
visitod island an cffort was mado to composc a roprosontativo soil avorago by
collocting into a singlo container sovoral samplos, cach approximatoly cno squar~
foot of arca and one inch dopth, Wator samplos worc colloctod from tho prineip
sourcos currontly in usoc, Tho gamma doso ratcs aro avoragos for tho inhabited
arcas, .

L. ¥With rogard to cortain minor dlscropanciaes betwoon thoe survoy acthods: us
by Major ", and tho writorj it was originally planncd te porform the &
jointly, and whon {t bocamo advisabloc to scparatc and survoy difforent atolls, nc
timo remainod for discussion of dotails of tochniquos, -

5. Gamme-ray dosc ratos on Wotje and ocn Erilmb arc cach tho avorage of MX-5
and AN/PDR=-39 avorage roadings which agreed roasonably woll, Tho MX-5 was rendoes
inoporative whon tho rubbor lifo raft was swampod by surf on tho first attompt to
launch from tho boach at Erikmb, Following tho Wotho survoy, the FIR-39 dovolopc
a tomporaturo-dopondent reading of O.4 = 2 mr/hr, so that later readings in this
rango arc of very dublous rellability, -

6. Tho following tabulation summarizcs the atoll survoy, S is Sei}l, W ils
Wator Samplo: ‘

ATCIL, ISIAND DATE TIME SAMPLE NO MRMR & SAMPLING

WOTJE ORED  §Mar 1600 S5 3.5 mr/hr, 1-boach, 3-aidevill
_ age, l-back villagas,

- W -4 woll plus 4 catch basin,
ZRIKUB ERIKUB 5 Mar 1715  S6 1.5 m/hr. lemidevillage, 1

on path to boach. No inhabit.
ants, no wator supply found.

d ¢
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ATOLL ISLAND DATZ TIME - SAMPIENQ MRAR & SANPLING
MALOELAP KAVEN 6 Mar 1130 s7 1.8 mr/hr, 2-villago, 2-path
. to beacho
PRIVACY ACT MATERIAL REMOVED ' "3 From catch besin,
WOTHO WOTHO 6 Mar 1615 s8 0.8 ar/hr, 1 by well; 2-mid-
villago.
W Woll wator (no rain in catct
S basin for 2 mo.)
(\JURO ULIGA 7 Mar 1200 s9 oigg or/hr, 4 from near Admin
Bldg. :

W10 Tap watcr,

7. Pacific Microncsian Linc S,S, "ROQUE", = ¢ _ 5 home port.
Guam, loft Eboyo 0840 M on 1 Merch, cntcrod channol to Utirik Lagoon about 1200 L
on 2 March, and anchorod in lagoon at 1524 M on 2 March; docked at Majuro (Uliga
Is.) 16304 on 7 March, Roadings (mr/hr) aftor docking: 2~3 insido main dock struc
turo, 10 on open deck,.5-8. in sleoping quarters cn upper.dock, 10=30 cn rope and
canvas, Prior radinticn levels crnnet bo ostimatod because of rain squalls and wr
certainty about when decks last washod, ' ms advised 4o have.decks waashed
down as son as convenient, He was told that the activity would nct hurt anyono,
but th-t it was undesirabls to have it around longer than neccssary. -

8. %ng: Futuro visits to Erikubd and Maloolap should nok bo. .
attomptod by UF-1 axcopt undar cenditions of groator urgeney. Tho writer's prier
cxpericnco in such oporations is wory limited, but from his own obsarvaticns plus
tho romarks mado by thosc bottor qualificd to judgo, it appoars that a fair amoun’
of risk is involvod, : : .

9. 'Eapocially notablo was tho very coopcrativo attitude of tho Navy porsonn-
at Xwajaloin and tho Marshall District Administrative Officials at Majuro in sup-
porting this mission, ‘ ‘

/8/ Te. N. Whito

1 Incl: DR. T. N. WHITE
Mrrshall Islands Atoll » Hoalth Division
Semplos collected by To N. L4SL .y

White, 5-7 March 1954
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Earth samplos wore collectcd as follows:

At cach island visitcd soveral samplcs woro dug and put into the samc
onc-gallon “igc-croam carton", Each samplo (1.0, cach digging) approximatod onc
squarc foot to a dopth of onc inch. The numbor and locations of tho samplos werc
sclectod to reproscnt, as well as could be judgod, an awverage of the arcas uscd
by tho inhabitants, aftor tho samplos woro mixod in the carton. "Arcas that were
unusually shadcd or unshadod by troes woro avoided, The large "pobblos” in tho
compositd roproscnt coral gravel from "main strcot® through the villago.

Watcr samplos wore scloctod acecording to the principal scurce in curront usc.

Inclosurc 1
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| HEADQUARTERS TASK WNIT 13

Task Group 7.1 5
/} l)(%/)( - APO 187 (HOW) P,O. Box 8 RIVACY ACT MATERIAL REMOVED
c/o Postmastor
San Francisco, California
TU=13-54-375 12 March 1954

SUBJECT: Radiological Survoy of Dowwdnd Atolls Centaminatod by ERAVO

1, Acknowlodgoment

Tho membors of tho survoy toam wish to expross thoir gociation to ¢
Captain, officcrs and mombors of tho crow of tho USS NICHOLAS ?ﬁ:om) for the
assistanco and cooporation in conducting tho survoy horcin roportod, Captain

, turned over all possiblo facilitics of his ship in ordor to assist in th

 survoy, LT the Exocutive Officor, organigod all tho oporations of tho

boat partiocs, and it was only through his porsonal dircction and participation
that it was possiblo to carry out the small boat survoys undor cxtromly diffic
cenditions, Sinco most of tho lagoon wators woro not navigablo by a DDE, it w
noccssary to make long boat trips in high soas and land on tricky coral roofs,
That it was possidlo to mako, without mishap, a dctailod survey of fivo widoly
scparatod atolls in tho courso of throo days with only two boats was largoly dv
to his efforts, '

2. Intreducticn :

Tho BRAVO Shot contaminated a number of atolls in gonorally castward
diroction from Bikini to such an axtont that it bocamo nccossary tor ovacuato tt
pativo populaticns from Rongelap, Alinginaec and Utirik Atolls and tho oilitary
persenncl on Rongorik Atoll, Following this ovacuation CJTF SEVEN organisod t}
subjoct dotailod radiological survey of tho atolls to tho castward of Blicini
(Ref. CJTP SEVEN Eniwctok 060400Z). The data from this survoy were roquirod fr
the following purposecs:

a. Tho evaluation of tho rmadiation offocts on ovacuocs,
be Tho outimation of tho clapsed timo before rooccupancys

6. Tha ostimaticn of tho residual radiation offects of large yiolds
surface dotcnations,

In connoction with this survoy, tcams from various Task Groups and Mr.
Wilds, Trust Torritoary Roproscntative, roturncd to tho atolls to sccurc the

cvacuatod habitations, servicc military equipment, and obtain documcntary phot<
graphy.

3. Oporational Schedulo |
8 March — 0800 Survoy toam rendozvous aboard USS NICHOLAS (DDE LA9)

in Rongclap lagoon.
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SUBJECT: Radiological Survey of Domwind Atolls Contaminatcd by BRAW

8 March - 1000 =

PRIVACY ACT MATERIAL REMOVED
9 March - 0700 -

9 March - 1500 =

10 March - 0700 -

10 March = 1430 =

11 March - 0700 =

12 March - 0800

1800 Two partics in smll boats survoyed living aro:
on Rongolap Island and castorn half of Rongolap Atol

1130 Two partics in amll boats frococdod from tho '
which ws staticnod outside Utirik Atoll and survoyc-
Utirik and Aon Islands, tho main islands of tho Atol

1700 Ono party in a small boat landod on the outer

roof of Bilar Island and survoyed tho' island; the on’
large island of Bilar Atoll, R e T
1100 Two partiecs in amall boats procoodod {yem tho I
which was stationod outsido Rongerik itoll and murve:
Eniwoctak Island (whoro tho Task Farce's Units had Boc
stationod) and tho othor important islands -of tho At

1960 Two partios in amll boats proccoded fromthe .
which mas stationod outsido Alinginac Atoll and surw
tho inhabitod islands of tho Atoll, '

U,00 Ono party in a amall boat survoyed tho northwo.
orn islands of Rongolap Atoll and onc party rochockes
tho living aroas on Rongolap Island and ostablished :
roforonco location for futuro docay moasuromonts,

Survoy toam arrived Eniwotok Atoll via DDE.

4. Tho following personncl from tost projocts in TG 7.1, TU 13, sorved a
mombors of tho survoy toam: P Al

1U-13 Staff
Projoct 2.1

Projoct 2.5a
&ij.-éoh =

Tho USS NICHOLAS (DDE 449) suppliod boat crows undor tho géeeb¥on of LT

. 5. Instrumontation

" 7, Exocutivo Officer, for survoys.

-~ ).‘

Ridiac sct AN/PDR-39 was sclccted as tho instrummnt to be used in the
conduct of tho survoy. Fivo (5) cach of AN/PDR-39 woro calibratod with an 80
Curic Co™® sourco twenty-four hours beforo doparturos Tho calibratica yicldod
zcro variation botwoon instrummnts - any scalo, Upoa cross chocking three of
thoso instrummnts, (a point of actual survoy) in a radiation fiold of 0.320 r/
it was found that all throo instrumcnts gavo the same rcading.

- - Thoso survey motors woro subjoct to prolongod use undor advorsc condi-

tiocns of dampmcss (to tho

point of sca watcr splashing over thom), salt doposit

and continu&l rough handling, With cno oxgéoption, all instrumcnts operated
cfficiontly for tho duration of tho opcration. On tho final day it was fpund

PRIVACY ACT MATERIAL REMOVED “ =

L B



.

i
SUBJECT: Radiological Survcy of Downwind .\tolls Contamimatcd by BRAWO

that onc survoy motor could not bo properly zoro adjustods Tho four remnining
AN/PDR=39, still oporated officiontly and scomcd to bo in goed working ordor,

Gno (1) cach Bockman MX-5, and one (1) oach AN wms brought alocy
for any low intonsity chocks nocossary. Two (2) cach calff AN/PDR-T1B, wor~
on hand to scrvo as sparos in the ovont of opcratiocgal.-f tho AN 3¢
Nonc of thoso instrumants woro roquired, it

e Sré

6. Tho avoragc and maximum gamma doso ratcs newgll aa tho various islan e
of cach atoll aro plottod in Figurcs 1 through 5, All moasuromonts worc mado at
waist hoight unlcss othorwisc indicatcd, Tho maximum roadings do not include
moasurcmonts made with tho instrumcat noxt to a contaminatod surfaco.

Dotailod survoys weroc mado of all tho inhabitcd localitics., Typical
rcadings arc given in Tablos 1 and 2 for tho nativo villago of Rongolap Island,
and thc TG 7.4 camp on Pniwotak Island, In gcncral, tho villages and tho camps
appcarcd te havo slightly lowcr averago dosc ratcs than the romainder of tho
island, This can porhaps bc ascribod to difforent goomotry of tho contamination
and to slightly greator penotration into the looso gravol in the native villagces.
The dosc ratos inside the native huts appoarcd to be almost tho samo as the dosc
ratc outsidc., Tho dosc rato in tho middlo of tho military barracks, tonts, and
shacks was 1/3 to 1/2 that ocutsido, This roduction is probably largely 4 geomct
offcct., Tho doso rato foll off rapidly on tho boach bclow the high tido mark,
Thore was no ovidenco of rain washing off tho contaminatod matcrial. The follag
on the windward sidcs of tho islands appcarod to be slightly abovo average con—
tamination,

TABIE 1
TYPICAL READINGS IN RONGELAP VILLIGE - 8 MARCH
Location Dosc Rato (mr&l_')
Rongelap Island (averago) ' 375
Contor of villago ' 280
Ncar contral cistern 300
Ncar southcrn cistorn 220
Ncar northermn cistorn 350
- TABIE 2

TYPICAL READINGS IN CAMP N ENIWETSK IS. - 10 MARCH

P A A

o Outsido Dose Inside Doso

Lot Bt (ar/he)  Bato (aiw)
Endwotak Ishnf?(avorago) 280 -
Mcss hall 220 110
Tent, cdge of main camp 270 175
Latrinc - 260 160

Slccping quarters 260 90
Dispcnsary 220 110 ‘=

of 7



Radio Station

290 140
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 1l March, the follow-
ing radiation measurements were taken on three days on Rongolap Island:

§larch  Lilarch

Central living area (village) 280 ar/hr 170 or/hr
Southern most cistern 220 mr/hr 15 ar/hr
Roof of cistarn (Southern most) 240 mr/hr 140 mr/hr
Ground (contact) cistorn area 220 mr/hr 110 mr/hy

An arca wag 48degted 30 yards inland from the Rongolap comotery as a mcasv.
ing point for Dgdwwe decay measurcments, This arca is outlined with 2X4s placc.
on pails, The waisd height rcading was 210 mr/hr at 1000 hours, 11 March 1954.

7. Sample collsctions

Wator samples were collocted from the water supplics of all inhabited
arcas. About two quarts of water wore transferred to a polycthlenc bottle at
cach sito, Thesc will be turned ovar to the Now York Oporaticns Office, AEC f-
analysis, ' -
Soil samplos wore collccted at all inhabited arcas and also &t severa?
oninhatited islands, In collocting tho soil samplcs a onc foot by ond foot
squarc was mariadon the ground and soil to about one inch of dopth was romoved
from the square and transforred to a cardboard container., The primary samples
will bc turned over to the Now York Oporation Office, ARC, for analysis, and
somc smaller samplos will bo analyred by Program 2 of TU 13,

Listed in Tablo 3 are the samplos takon with tho doso rato mcasured . .
at waist hcdight at tho location where they werc talen,

TABIE 3 - SOIL
Sample No, Atoll Island Date  Mrfir
I* Rongclap Rongelap éNorth end) .28 Mar L40
2 Rongelap Rongelap (Center of village)< 8 Mar 280
3 Rongelap Rongelap (1 mile north of
- village) 8 Mar L0
4 Rongelap Rongelap (near South cistern
of village) 8 Uar 220
5% Rongelap Eriirippu 8 Mar 2200
G Rongelap Eniaetok 8 Mar 900
T Rongelap Kabells 8 Mar 2000
ax Utirik Utirik 9 Mar 40
9 Bilar Bilar 9 Mar 160
10 Rongerik Eniwctak 10 Mar 280
11% Alinginae Sifo 10 May 100

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

& :
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’,.B 3 - WATER

Sample No, Atoll Island Date MrMr
1 Rongelap Rongelap (central cistern) 8 Mar 300 -
2 Rongelap Rongelap (North part of _

village) 8 Mar 3%
3 Rongelap Rongelap (Northernmost -
cistern) 8 Mar: -~ DD
IA Rongelap Rongelap (Southernmast s
cistern) 8Mar 2D
5 Utdirik Utirik (cistern near church) 9 lar Lo
6 Utirik Utirik (cistern at south of ‘
village 9 Mar 40
7 Rongerik Eniwetak (Distillation water) 10 Mar 240

In addition to the above, a sample of foilage was takon at the wind-
ward side of Bikar Island, The radiation field was 180 ar/hr on 9 March 1954
at this point. ’

8. Conclusions and Recommendationg

a. The radioclogical survoy proved that a large yleld surface detor.~
tion can produce extremely serious radiological contaminatlon 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 BRAVO Shot lie:
sanevhat narth of Rongelap and Rongerik Atolls and probably not far from a 1-
between Bikini and Bilar, :

c. Although the fall-out was serious on Rongelap 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 cight over the
dowmwind distance of 50 miles betweon Rongelap and Rongerik.

e. Standard military fisld housing provides a significant degree of
protection to personnel inside,

f. The AN/PDR=39 proved to be a wvery aatisfactory 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 survoy of the type just
completed, Future surveys should consider using vessels capable of entering
more of the atolls and of handling a helicopter and several smll boats.

6 Incls: ;
1, Rad. Survey Rongelap /s/ Herbert Scoville
2, Rad, Survey Utirik DR. HEREERT ‘SCOVIILE
3. Rad. Survey Bikar Technical Director
L. Rad, Survey Rongerik AFSWP

5. Rad, Survey Ailinginae . )
6, Summary of Rad. Survey -
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UTIRIK ATOLL
RADIOLOGICAL SURVEY

9 MARCH
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