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1. Acknowlcdgement

The members of the survey tcam wish to cxpress their appreciation to the
Captain, officcrs and members of the crow of the USS NICHOLAS (DDE 449) for thei:
assistancc and cooperation in conducting tho survey hercin roported, Captain
Elliot turncd over all possible facilitics of his ship in order to assist in the
survcy., LT Frink, thc Executive Officcr, organized all thc opcrations of tho
boat partics, and it was only through his perscnal dircction and participation
that it was possiblc to carry out the small boat surveys under cxtremely difficu’
cenditions, Sincc most of the lagoon waters were not navigable by a DDE, it was
nccessary to make long boat trips in high scas and land on tricky coral rcefs,
That it was possiblc to make, without mishap, a dctailed survey of fivo widely

scparatcd atolls in the coursc of threc days with only two boats was largely du~
to his efforts, . ™~

2. Introduction

The BRAVO Shot contaminated a number of atolls in gencrally castward
dircction from Bikini to such an oxtent that it beeame nccessary to cvecuate the
native populations from Rongclap, .linginac and Utirik Atolls and thc milltary
persanncl on Rongerik ftoll, Following this cvacuation CJTF SEVEN organized the
subject dctailed radiological survey of the atolls to the castward of Bikini
(Ref, CJTF SEVEN Eniwctok 060400Z). The data from this survey were required for
the following purposcs:

297 0319

ae Tho cvaluation of the radiation cffcets aon cvacuccs,
be Thc cstimation of the clapscd time before rcoccupancys

ce. The cstimaticn of tho residual radiation cffocts 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 sccurc the
cvacuated habitations, service military equipment, and obtain documentary phote—
graphye
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3. Operational Schedulo BRUNO e

8 March — 0800 Survcy tcam rendeczvous aboard USS NICHOLAS (DDE 449)
in Rongclap lagoon,
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8 March - 1000 - 1800 Two partics in smll boats survcycd living arcas
on Rongclap Island and castern half of Rongelap 4toll,

9 March - 0700 - 1130 Two partics in smll boats procccded from the D
which was stationcd outsidc Utirik Atoll and survcycd
Utirik and fon Islands, the main islands of thc Atoll,

9 March -~ 1500 - 1700 Onc party in a small boat landod on the outer
recef of Bikar Island and surveyed the island, thc only
large island of Bikar Atoll,

10 March -~ 0700 - 1100 Two partics in small boats procceded from the DI
which was stationcd cutsidc Rongerik Atoll and surve™
Eniwctak Island (whcro the Task Forco'!s Units had be
stationcd) and the other important islands of tho Atcl

10 March ~ 1430 - 1900 Two partics in smnll boats procccded from the DI
which was stationcd outsidec Alinginac Atoll and survc,
thc inhabited islands of the Atoll,

11 March ~ 0700 - 14,00 Onc party in a small boat surveyed the northwes
crn islands of Rongclap .itoll and cnc party, rochccked
the living arcas on Rongelap Island and cst&blished a
reference location for futurc decay measurcments,

12 March ~ 0800 Survoy tcam arrived Eniwctok .itoll via DDE,

4s The following pcrsonncl from tcst projcets in TG 7.1, TU 13, scrved as
members of the survey tcam:

Herbert Scoville, Jr. TU-13 Staff
Richard Rast Projcect 2,1
Richard Soulc Projcet 2.5a
¥almer Strope Project 6.4

The USS NICHOLAS (DDE 449) suppliod boat crows undor the dircction of LT Cliffox
Frink, Exccutive Qfficer, for surveys.

5. Instrumcntation SAN BRUNO Fig

Radiac sct AN/PDR-39 was sclccted as the instrument to be used in the
conduct g(t)‘ the survey. Five (5) cach of AN/PDR-39 werc calibrated with an 80
Curic Co™ sourcc twenty-four hours before departurce The calibration yiclded -
zcro variation between instrummnts - any scalec. Upon cross checking three of
these instrumoents, (a point of actual survey) in a radiation ficld of 0.320 r/is
it was found that all thrcc instruments gave the same rcading.

These survey meters wore subject to prolonged use under adversc condi-
tions of dampncss (to the point of sca watcr splashing over them), salt deposit
and continual rough handling, With onc cxccption, all instrumonts opcrated
cfficicntly for the duration of thc opcration. On the final day it was found
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that onc survey meter could not be properly zcro adjustods The four remaining
/N/PDR=-39, still opcratcd cfficicntly and sccmed to be in good working order.

Onc (1) cach Beckman MX-5, and onc (1) cach /N/PDR-27A was brought alory
for any low intcnsity chccks ncccssary. Two {2) cach calibrated ;\N/PDR-TI.B, wore
on hand to scrvoc as sparcs in the cvent of opcrational failuro with the IN/PDR~""
Nonc of thesc instrumants wero required,

6, Thc average and maximum gamma dosc ratcs mecasurcd on the various islance
of cach atoll arc plottcd in Figurcs 1 through 5. All measurcments werc made at
waist hcight unlcss otherwisc indicated, The maximum rcadings do not includo
measurcments made with the instrument next to a contaminatcd surfacc,

Dotailed surveys were made of all the inhabitcd localitics, Typical
rcadings arc given in Tables 1 and 2 for the native villago of Rongeclap Island,
and thc TG 7.4 camp on Miwctak Islands In goncral, the villages and thc camps
appcarcd tc have slightly lowcr averago desc rates than the romaindcer of tho
island, This can pcrhaps bc ascribod to different gecomotry of tho contamination
and to slightly grcatcr penctration into the loosc gravel in the nativo villages..
The dosc ratcs insidc thc nativo huts appcarcd to be almost the samo as the dosc
ratc outsidec.s The dosc ratc in thc middlo of thc military barracks, tcnts, and
shacks wes 1/3 to 1/2 that outside, This rcduction is probably largely,s geomet
cffccts The dose ratc fcll off rapidly on the beach below the high tide mark.
There was no cvidence of rain washing off thc contaminatced matcerial, The follag
on thc windward sidecs of the islands appearod to be slightly above average cone

tamination. L COPY
BEST AVAI QBEE C
TYPICAL READINGS IN RONGELAP VIIL.GE - 8 MARCH
Location Dosc Ratc (mr/hr)
Rongclap Island (avcrage) 375
Center of village 280
Ncar central cistern 300
Ncar southern cistern 220
Ncar northern cistern 350
SAN BRUNO ¢
TABIE 2 O FRC
TYPICAL READINGS IN CAMP ON ENTWETAK IS, - 10 M\RCH
i Outside Doseo Inside Doso
Locatian Ratc (mr/hr) Ratc (mr/hr)
Eniwctak Island (avecrage) 280 - -
Mess hall 220 110
Tent, cdge of main camp 270 175
Latrine 260
Slccping quarters 260 N
Dispcnsary 220
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Radio station 290 160
Vieather 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 threc days on Rongolap Island:

8 March U March
Contral living arca (villago) 280 mr/hr 170 ar/hr
Southern most cistern 220 mr/hr 145 arhr
Roof of cistern (Southcrn most) 240 mr/hr 140 mr/hr
Ground (contact) cistern arca 220 or/hr 110 mr/hy

Iin arca was sclectcd 30 yards inland from the Rongelap ccmctery as a meas'.
ing point for futurc decay measurcments, This arca is outlined with 2X4s placc.
on pails, The waist height rcading was 210 mr/hr at 1000 hours, 11 March 1954,

7. Sample collectians

Watcer samples were collected from the water supplics of all inhabited
arcas, About two quarts of water were transferred to a polycthlenc bottle at
cach site, Thesc will bc turned over to the New York Opcratians Office, AEC f-
analysis,

. ~

Soil samplcs were collceted at all inhabited arcas and also at scveral t
uninhabited islands, In collccting tho soil samples a onc foot by onc foot
squarc was markedon the ground and soil to about onc inch of depth was removed
from the square and transferred to a cardboard centaincr, The primary samplcs
will bc turned over to the New York Operation Office, 42C, for analysis, and
some smaller samples will be analyzed by Program 2 of TU 13,

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

- e moa A e s g e
2337 AVALASLE COPY T4BIE 3 = SOIL
Samplc Noa Atoll Island Date Ur Mr
* Rongelap Rongelap (North cnd) 8 Mar L40
2 Rongelap Rongclap (Center of village) & Mar 280
3 Rongelap Rongelap (1 mile north of ‘
village) - 8 Mar 340
L Rongelap Rongelap (near South cistern

of village) 8 lYar 220
5% Rongelap Eriirippu 8 Mar 2200
-6t Rongelap Eniaetok 8 iar 900
T Rongelap gabelle 8 Yar 2000
gx Utirik tirik SAN BRING fnc 9 Yar 4O
9 Bikar Bikar A¥ BRLNO TG 9 Mar 160
10 Rongerik Fniwctak 10 lar 280
11 Ailinginae Sifo 10 Mar 100

#Small additional sample taken for analysis by Program 2 of TU 13,
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Sample No. Atoll Island Date L{rﬂ_*_lr
1 Rongelap Rongelap (central cistern) 8 Mar 300
2 Rongelap Rongelap (North part of

village) 8 lar 350
3 Rongelap Rongelap {Northernmost

cistern) 8 Mar LOO
4 Rongelap Rongelap (Southernmost

cistcrn) 8 lMar 220
5 Utirik Utirik (eistern near church) 9 lar Lo
6 Utirik Utirik (cistern at south of

village) 9 Mar L0
7 Rongerik Eniwetak (Distillation water) 10 Mar 240

- In addition to thc above, a sample of foilage was taken at the wind-
ward side of Bikar Island, The radiation field was 180 mr/hr on 9 March 195L
at this point,

8+, Conclusions and Recommendations

a. The radiological 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 250 giles dows
wind. :

b. The center of the contamination pattern from the BRAVO Shot lic:
somewhat north of Rongelap and Rongerik .itolls and probably not far from a 1
between Bikini and Bikar,

cs. 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.

ds The contamination decreased by a factor of about eight over the
downwind distance of 50 milcs between 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 very satisfactory instrument for
field survey work under rigorous environmental conditions,

QAN .

g. 4 single DDE with two (2) whale boats is not a ccoplotely SStLic
factory method of conducting a broad radiological survey of the type jugs
completed, Future surveys should consider using vecssels capable of entering
more of the atolls and of handling a helicopter and several small boats.

6 Incls:
1. Rad. Survey Rongelap /s/ Herbert Scoville
2. Rad, Survey Utirik DR, HERBERT SCOVIILE
3. Rad. Survey Bikar Technical Director
L. Rad. Survey Rongerik AFSHP C —- "

5. Rad, Survey Ailinginae 5
6. Summary of Rad. Survey %T
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UTIRIK ATOLL
RADIOLOGICAL SURVEY

9 MARCH

EERUKKU

AVE. READING (MAX. READING)
UTIRIX PASSAGE

PIGOWAK

MR./ HR

UTIRIK 30(50}

AON IS. 40(60)

SAN BRUNG vRe
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BIKAR ATOLL

RADIOLOGICAL SURVEY

9 MARCH
AVE. READING (MAX. READING)
‘o MR 7 HR
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BIKAR IS.
14C (160)
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RONGERIK ATOLL
RAD!OLOGICAL. SURVEY
10 MARCH

AVE. READING {MaX READING)
MR/ HR

0\ C::::“""\\
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Mo LATCOBACK B3

l“«.\::“ 800{700}
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