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1. Attached herewith for your information and retention-are coples of
radlological surveys made on certain Marshall Island 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 or-
half nautical miles southwest of Namu, Bikini Atoll. BRAVO Shot time was
1845 Zebra, 28 February 1954,

2, Yater and soll 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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HEADQUARTERS
JOINT TASK FORCE SEVEN
APO 187 (HOW) e¢/o POSTMASTER
SAN FRANCISCO, CALIFORNIA

COMPT 8 March 1954
SUBJECT: Report on Soil and Water Samplihg Mission h dr{‘V
v N
0! Commander 0" o\ %
Joint Task Force SEVEN %"
APO 187 (HOW)

c/o Postmaster
San Francisco, California

1. In compliance with your oral instructions, the undersigned visited LIKI .
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
neasuring level of gamma radiation present at those places in connection with
BRAVO, The mission,consisting of the undersigned and a Marshallese interpreter,
Lan lakapun, embarked on the USS RENSHAY (DDE499) 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-
tions

a. LIKIEP ATOLL. The samples were taken on Likiep Island, which had tl«c
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about 4 miles from Likiep Island., Trip in was made by whaleboat the following
morning. A water sample was taken from a large cistern fed from the roof of the
Catholic rectory, and earth samples were taken from random spots about the island
which were unsheltered by trees or other growth at approximtely 0800 M 6, March
1954. Radiation recadings were takn with a MX-5 instrument between 0800 M and C90C
Y 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 accounts
received by Bishop Feeney, S.J., the population was greatly excited by the light
and blast wave, the latter which reportedly arrived about 30 minutes subsequent
to the light flare, According to Bishop Feeney, church attendance was greatly
stimulrted on the day of the test.

b. JEMO Island. This location was reached at 1100 M, 6 larch 1954, It
consists of a small heavily wooded island, surrounded by a linec coral reef with
heavy sur{ on three sides. Therc being no place for landing a vhaleboat, personn::
and equipmert 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
uninhabited, and reportedly is a sea turtle preserve, Turtle hunters ereccted
several houscs, a rain barrel of which provided a water sample, Earth saoples
were gathered at randem from open arcas, including ane of beach sand above the
high tide mark. The party was led straight across the island and back to the lnd-
ing arca via the becach, in order to verify its uninhabited state. Samples wcre
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SUBJECT: Report on Soil and "hter Sampling Mission

collected ot approximtely 1200 M, 6 March 1954. Instrument readings with the MX-5
showed a madmum of 3 mr/hr, however this was not considered reliable, since a
higher scale showed a lower reading.

ce AJILUK ATQLL. The ship reachoed this atoll at approximtely 1600 M, 6 .
Yarch 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. The lagoon has not boen swept, and numcrous coral heads and pinnacles
provided considerablc hazard to ship movement, The landing party moved ashorc by
whaleboat withouwt difficulty, and agrin obtained water samples from the most promin:
cent cistern and soil samples from random unsheltcred spots. Readings with the MX-:
/ showed approximately 3 mr/hr (off the 2 mr scale). An AN/PDR-27E showecd a high
/ reading of 7 mr/hr, howevor, on a diffcrent scale a reading of 12 or 15 mr/hr was
" obtained, The MX-5 rending is probably ncarest corrcct. No significant variatior s
were detected on barc feet or clothing of individuals. Samples and recadings worc
taken at approximtely 1700 M, 6 March 1954

-

d, MEJIT Islond. This singlc coral island is also surrounded by a recf,
~5 is JEMO, but landing was possible with a whaleboat, duc to an arca protected fre
the surf, The island was found to be hecavily populated in view of its size, the
sotal numbcr of people being 327, according to the island magistrate. Soil and
viater samples werc takon as in the proviously described mannor, at approximatoly
1300 M, 7 March 1954. Roadings with the MX-5 showed maximum of approximately 3
ar/hr (off the 2 scalc, but appraximatoly 1.5 on the 20 scale); the maximum reading
with a PDR 27 E was 10 mr/hre  The truc figurc was probably somowherc botween the
L0

2, CONCLUSIONS. Low level (less than 10 mr/hr) radiation measurcmert s with
Tiecld instrumcnts of the type used are highly unsatisfactory. Onc MX-5 and three
AL/PDR 27 E instruments all showed widcly variant readings on different scales,
and varicd among cach other when cxposcd to the same radiation. An AN/PDR T1-B
proved completcly useless not holding te zero cven after an hours warm—-up, and
2lso showing widely variant readings on differont scales,

3. RECOIMENDATINS, Landing parties in islands such as JEMO and MEJIT should
be provided with a rubber é-man or 8-man pneumstic boat, to provide greater safcty
to personncl and cquipment, This will permit landing directly on live coral rcefs
with 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 enthusiasm of tho Commanding Officer of the US3 RENSH.W, CDR L, H.
4lford, USN, and his officers and men, Their material contribtutiens werc nocessary
to thc mission, however, the many valuable suggcstions and assistance in solutions
of problems proved invaluable,

|
ESEE%GPOE /S/ R. D. Creca
R. D. CREA
MAT, UsA
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SUBJECT: Rcport on “Soil and Water Sampling Mission %

1. In compliancc with your oral instructions, thec undersigned visited Mot jc,
Erikub, lMaloolap, Wotho, Majuro Atolls in thc Marshall Islands S through 7 March -
1954 for the purposc of obtaining carth and drinking wator samples, and of mcasur.-
ing gamma ray dosc ratcs, and also checked the radiological condition of the S.S.
ROQUE on its arrival at Majure 7 March 1954,

2, The first four atolls were visited by Marshallesc intcrpreter Takushi
and the writcr by means of an UF-1 amphibious aircraft, Majuro was rcachcd by
C-47., Erikub might have been emitted sinco it was not inhabited, being property
of the Wotje tribe which gocs there only occasionally to gather coprae (This was
unknown until after the visit,)

3. At cach atoll, only the principal inhabited island was visited, At cach
visited island an offort was made to composc a reproscntative soil average by
collecting into a singlc containor scveral samplcs, cach approximtcely onc squars
foot of arca and onc inch depth, Wator samplcs wero collected from tho princip
sources currcntly in usce The gamma dosc ratcs arc avoregos for the inhabited
arcas.

L, With rcgard to certain minor discrcpancics between the survoy mcthods us-
by Major Re D, COrca and the writer; it wes originally planncd to perform the sury -
Jjointly, and when it wccamo advisable to scperatc and survey different atolls, no
timc remainced for discussion of deteils of techniques, '

5¢ Gamma-ray dosc ratcs on Wotjc and on Erikub arc cach thc averagec of MX-5
and AN/PDR-39 avcrage rcadings which agrced reasonably woll, The MX-5 was render
inopcrative when the rubber life raft was swamped by surf on the first attcapt to
launch from the bcach at Erikub, Following tho Wotho survey, thc PDR=-39 developst
a temperaturc—dependent reading of O.4 = 2 mr/hr, so that later readings in this
range arc of very dublous reliability,

6. Thc following tabulation summarizcs thc atoll survey. S is S»il, W is
Watcer Samplc:

ATOLL ISLAND DATE TILE SAMPLE N0 MR/MR & S/MPLING

WOTJE ORMED § Mar 1600 85 3.5 or/hr, 1-beach, 3-mid-vill..
age, l-back village.
w6 4 well plus 4 catch basin.
ERIKUB FRIKUB 5 Mar 1715 sé 1.5 mr/hr.  1-mid-village, 1

on path to boach.s No inhabit-
ants, no water supply found.
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ATOLL ISTAND DATE TIME SAMPLE NO  MR/AR & SAMPLING

MALOELAP KAVEN 6 Mar 1130 1.8 mr/hr, 2~-villago, 2-path
tO bcaChc

Well wator.

From catch basin,

WOTHO WOTHO 6 Mar 1615 0.8 mr/hr, 1 by well; 2-mid-
villago.

Vell water (no rain in catch
basin for 2 mo.)

3 8 38 4

MAJURO ULIGA 7 r 1200

92}

9 0.5 ar/hr, 4 from ncar Admin

Bldg.
W10 Tap watcr.

7. Pacific Microncsian Linc S.S. "ROQUE", Master: Lawrcnce Blanc, home part,
Guam, lcft Eboyc 0840 M on 1 March, cntered channel to Utirik lagoon about 1200 i
on 2 March, and anchored in Lagoon at 1524 M on 2 March; docked at ajuro (Uliga
Is.) 1630 oa 7 March. Rcadings (mr/hr) after docking: 2-3 insido main dock struc.
turc, 10 .on open deck, 5-8 in slceping quarters on upper.deek, 10-30 cn rope and
canvas, Prior radintion levels cnnot be cstimatod because of rain squalls and ur
certainty abeut when decks last washed, Laster wis advised 4o have .decks washed
ovn as soan as cenvenicnt, He was told that tre activity wuld nct hurt anyore,
but th~t it was undesirable to have it around longer than nececssary.

8, RECOUMENDATIONS: Futuro visits to Erikub and Maloclap should not bo
attcmpted by UF-1 oxcept under cenditions of greater urgeneye. The writer's prior
oxpericnce in such operations is vary limited, but from his own obscrvations plus
the rocmarks made by thosc better qualificd to Judge, it appoars that a falr amount
of rick is involved, :

9. Especially notablc was thz very cooperative attitude of the Navy personn:.
at Kwajalein and the Marshall Distriect fidministrative Officials at Kajuro in sup-
porting this mission,

/e/ T. N. thite

1 Incl: DR. T. N. WHITE
Yorshall Islands ftoll Hoalth Division
Scmples colleeted by T, N. 1..51.

Whitc, 5-7 March 1954

COPIED/DQ
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MARSHALL ISL/NDS ATOLL SAMPLES COLLECTED BY T. N, WHITE, 5-7 MARCH 1954

Earth samplos wore collected as follows:

At cach island visited scveral samplcs wero dug and put into the same
onc-gallon "loc-crcam carton", Each samplo (i.c. cach digging) spproximatecd onc..
squarc foot to a dcpth of onc inche The number and locations of the samples were
sclected to represent, as well as could be judged, an average of the arcas uscd
by the inhabitants, after the samples were mixed in the carton. Arcas that were
unusuvally shaded or unshaded by trecs werc avoided. The largo "pebbles" in tho -
composite ropresent coral gravel from "main strcet! through the villags,.

Water samples were sclected accoerding to the principal sourcc in current u- :.
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HEADQUARTERS TASK UNIT 13
Task Group 7.1 o y {/ >
APO 187 (HOW) P.O. Box 8 ()
c/o Postmastcr
San Francisco, California
TU=-13-54-375 12 March 1954

SUBJFCT: Radiological Survoy of Downwdnd Atolls Contaminatcd by BRAVO

1. Acknowlcdgement

The members of the survey tcam wish to cxpress tholr appreciation to the
Captain, officcrs and members of the crew of the USS NICHOLAS (DDE L49) for theix
assistance and cooperation in conducting tho survoy herein reported, Captain
Elliot turned over all possiblo facilitics of his ship in order to assist in the
survcy, LT Frink, tho Exccutive Officer, organized all thc opecrations of the
boat partics, and it was only through his persanal dircction and participation
that it was possible to carry out the small boat surveys under cxtremely difficu’
cenditions, Sincc most of the lagoon wters 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 five widely
scparated atolls in the courso of threce days with only two boats was largely duc
to his cfforts,

2. Introduction

The BRAVO Shot contaminated a number of atolls in gencrally castward
dircetion from Bikini to such an axtcent that it became ncccssary to ovacuatc tb-
native populations from Rongclap, Alinginac and Utirik Atolls and the military
pcrsanncl on Rongerik Aitoll, Following this cvacuation CJTF SEVEN organized tle
subjoct detailced radiological survey of the atolls to the castward of Bikini
(Ref. CJTF SEVEN Eniwctok O604L00Z). The datz from this survey wero required for
the following purposcs:

a. Tho evvaluation of the radiation effcets on cvacuces,
b. The cstimation of thc clapscd time beforc recoccupancye.

c. The cstimtion of tho residual radiation cffccts of large yiclds
surfacc dctonations, ‘

In conncction with this survey, tcams from various Task Groups and Kr.
wilds, Trust Territary Represcntative, returned to the atolls to sccurc the
cvacuatcd habitations, service military cquipment, and obtain documcntzry photo-
graphye.

COP/ED/DOE 3. Opecrational Schedule
L/n’y’L Re

8 liarch - 0800 Survey toam rendezvous aboard USS NICHOLAS (DDE L49)
in Rongclap lagoon,
S )
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SUBJECT: Radiological Survcy ol Downwand .tolls Contaminatod by BRAVO

8 March - 1000 - 1800 Two partics in smll boats survcyed living arcas
on Rongelap Island and castern half of Rongeclap Atoll,

9 March - 0700 - 1130 Two partics in smll boats procccded from the DL
vhich wes stationcd outside UWtirik Atoll and survcyced
Utirik and Aon Islands, the main islands of tho Atoll,

9 March -~ 1500 - 1700 QOnc party in a small boat landod on the outer --
rcef of Bikar Island and surveyed the island, the only
large island of Bikar Aitoll,

10 March - 0700 - 1100 Two partics in small boats proccoded from the Li
which was stationod outsidc Rongerik atoll and survcy:
Fniwctak Island (where the Task Force's Units had beer
stationcd) and tho other important islands of the Atcl

10 March -~ 1430 - 1960 Two partics in smll boats procccded from the LT
vwhich was stationcd outsido Alinginac Atoll and surve,
tho inhabitod islands of the atoll,

11 March - 0700 — 1400 Onc party in a amall boat surveyed thc northwest
crn 1slands of Rongclap .itoll and onc party rechecked
the living arcas on Rongolap Island and cstablished a
refercnce location for futurc docay mecasurcments,

12 March - 0800 Survcy toam arrived Pniwotok fAtoll via DDE.

Lo The following pcrsonncl from tcst projects in 'IG 7.1, TU 13, scrved as
members of the survey tcams

Herbert Scoville, Jr. TU-13 Staff
Richard Rast Projcet 2,1
Richard Soule Projoct 2.5a
Valmer Strope Project 6.4

The USS NICHOLAS (DDE 449) supplicd boat crows under the dircction of LT Cliffor
Frink, Exccutive Officcr, for surveys,

5. Instrumcntation

Radiac sct AN/PDR-39 was sclccted as the mstmmmt to bc uscd in the
conduct &1)‘ the survey. Fivo (5) cach of AN/PDR-39 were calibratcd with an 80
Curic Co®v sourcc twenty-four hours beforo departurecs The ecalibration yiclded &
zaro variation between instruments - any scalc. Upon cross choecking three of
thcse instrumonts, (a point of actual survey) in o radiation ficld of 0.320 r/tr

.it was found that all thrce instruments gave thc samc rcading,
COPIED/DOE ]
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These survey meters wero subjeet to prolonged usc under adversc condi-
tions of dampncss (to thc point of sca watcr splashing over them), salt deposit
and continual rough handling, With onc cxceptien, all instruments opcrated
cfficiently for the durstion of the opcration. On the final day it was found

il —

y "=’ 4 EAn

.""‘n(f Y

'.L. N
INNIN. .



COPIED/DOE
LAKL RC

-

that onc survey mctor could not bo properly zoro adjusted, The four remining
/N/PDR=39, still opcratcd officiontly and socmed to bo in good working ordors

Onc (1) cach Beckmn MX-5, and enc (1) cach [N/PDR-274 was brought alonf
for any low intcnsity checks nccessary., Two (2) oach calibrated AN/PDR-TlB, were
on hand to scrve as sparcs in the cvent of opcrational failurc with the /N/PDR=37
Nenc of thesc instruments wero roquired, ..

6. Thc average and muodmum gamma doso ratos measurcd on tho various islande
of cach atoll arc plotted in Figurcs 1 through 5. All moasurcments wero mde at
vaist height unless othorwisc indicated, The meximum rcadings do not include
mcasurcments made with the instrument next to a contaminated surfaco,

Dotailed surveys werc mado of all the inhabited localitics, Typical
rcadings arc given in Tables 1 and 2 for the nativo village of Rangclap Island,
and the TG 7.4 camp on Iniwctak Island, In general, the villages and thc camps
appcarcd te have slightly lower averago dosc ratcs than the remainder of the
island., This can perhaps bc ascribed to different geometry of tho contamination
and to slightly greater penotration into the looso gravel in the native villag:s..
The dosc rates insidc thc native huts appcarcd to bo almost thc samc as the dosc
ratc cutside, The dosc ratc in thc middlo of the military barracks, tents, and
shacks wes 1/3 to 1/2 that outside. This reduction is probably largcly a geomet:
cffcet, The dose ratc fcll off rapidly on tho beach bclow the high tide mark.
There was no cvidence of rain washing off thc contaminated mteriales The foilag:
on thce windward sides of the islands appcared to be slightly above average con-
tamination, :

TABLE 1
TYPIC..L. READINGS I RONGELAP VILLAGE - 8 MARCH

Location Dosc Patc (mr/hr)
Rongclap Island (average) 375{
Center of village 280
Ncar central cistcrn 300
Ncar southern cistcern 220
Ncar northerm cistern 350
TiBLE 2

TYPICAL READINGS IN CAMP ON ENLVETHK IS. - 10 MiRCGH

Qutside Doso Inside Doso

Location Ratc (mr/hr) Ratc (mr/nhr)

Eniwctak Island (average) 280 - -

Mess hall 220 110

Tent, cdge of main camp 270 175 . -
Latrine 260 : 160 __2 Y,
Slecping quarters 260 90 T

- -hM‘ - =
Dispcnsary /QZ} B e ——a




Radio Station 290
Weather Station (N end of 1sland) 280
Proj 6.6.Station (S end of island) 240 - -

In order to estimate the rate of decay between 8 and 11 March, the follove
ing radiation measurements were taken on three days on Rongelap Island:

8 March 11 March
Central living arca (villagc) 280 mr/hr 178 mr/hr
Southern most cistcrn 220 mr/hr 15 ar/hr
Roof of cistern (Southern most) 240 mr/hr 140 mr/hr
Ground (contact) cistern arca 220 mr/hr 110 mr/he

in arca was sclected 30 yards inland from tho Rongelap cemctery as a mer
ing point for future decay measurcments, This arca is outlined with ZXLs ple-...
on pails, The waist height rcading was 210 mr/hr at 1000 hours, 11 March 1954,

7. Samplec collections

Nater samj:lcs were collocted 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 Opcrations Offico, AEC f-
analysis,

Soil samples were collceted at all inhabited arcas and also at scvera?
uninhabited islands, In collecting the soil samplcs a onc foot by onc foot
squaro was marked on the ground and soil to about enc inch of depth was removed
froa the square and transferred to a cardboard containcr. The primary samplcs
will be turncd over to the New York Operation Office, ASC, for analysis, and
some smaller samplcs will bo analyzed by Program 2 of TU 13,

Iisted in Table 3 arc the sdmplcs taken with thc dosc ratc mcasured . .
at waist hcight at thc location where thoy werce takene

T4BLE 3 = SOIL

Samplc No. Moll Island , Datc L’.r(ﬁr
* Raongelap Rongelap (North cnd) 8 Mar LLO
2 Rongclap Rongelap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 milc north of )
village) 8 lar 340
L Rongclap Rongelap (near South cistern
of village) 8 liar 220
5% Rongelap Eriirippu 8 Yar 2200
E* Rangelap Eniaetok 8 lar 900
(el Rongelap Kabelle g Mar 2000
8% Utirik Utirik 9 lar L0
9 Bikar Bikar 9 lor 160
10 Rongerik Eniwetak 10 lar 280
CC?!ED/DOE 113 Adlinginae Sifo 10 M¥ar 100
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Szmple No. Atoll Island

1 RNRanonlan Ranoalanrn {(cantral ni et oarn ) £ MUnwn
< NOIERCaa P AU CAGP \LGHviaga vaovediiy [o2upe- 394 TV
2 Rongelap Rongoelap (North part of

village) 8 Mar 350
3 Rongelap Rongelap (Northernmost

cistern) 8 Mar 400
4 Rongelap Rongelap (Southernmost

cistcrn) 8 Mar 220
5 Utirik Utirik (cistern near church) 9 Mar LO
6 Utirik Utirik (cistern at south of

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

In addition to the above, a sample of foilage was taken at the wind-
ward side of Bikar Island, The radiation field was 180 mr/hr an 9 March 1954
at this point, '

8. Conclusions and Hecommcndaticms

ae The radiological survey proved that a large yicld surface detorr:
tion can produce extremely serious radiological contamination over a distance
more than 120 miles downwind and important contamination about 250 miles dowir
wind.

b. The ccnter of the contamination pattern from the ER.VO Shot lic:
sanewhat north of Rongelap and Rongerik .tolls and probably not far from a 1
between Bikini and Bikar, :

¢. Although the fall-out was serious on Rong.elap 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.

d. The contamination decroased by a factor of about eight over the
downwind distance of 50 milcs between Rongelap and Rongerik.

e, Standard military field housing provides a significant degrec of
protection to personnel inside,

f. The AN/PDR-39 proved to be a very satiafactory instrument for
ficld survey work under rigorous environmental conditians.

g. A single DDE with two (2) whale boats is not a ccopletely satis—
factory mcthod of conducting a broad radiological survey of the type jud
completed, Future surveys should consider using vcssecls capable of cntering
more of the atolls and of handling a hclicopter and several smill 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 AFSYP - . .
5. Rad. Survey Ailinginage—e——- - ST e
6. Summary of Rad, Swiey—Jradewr sty ] il
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Likiep Islund,
Lik_iep atoll

Aluk Iuland,
Aluk Atold

Mejit Taland

Utirik Atoll
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Votjo Atoll
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frikub Atoll

Kaven Island,
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L4 o

t [

wotho Tslardd,
SO Ty

\ ) Sample Dosign:tort ¢ yr
”S)v,,ijs\N 5 - SUIL )/4//
W oe WaTLR £
F - Fuci3 27
U - U

Upper layer bare soil in random spota unsholtaor- Maj Re Croea
od by trvos or shrubs, etc.

Colleclod from laryist cistsrn on hsaviast "
populatad islind of atoll

Sama us 91

Jue as wl "
Same as 81 "
Sams as W1 -
Same es S1 ‘ )
Sama a3 Wl "
Compasita of 4 water samples teksn by the *

USS iaisiad

Composita of 5 samples (1 beach, 3 mid-village, Dr. T. thite
1 back villa:e)

Compoeites ¥ from well, ¥ frou catch-basin .

Cozposito of 2 sumples (1 mid-village, 1 half- .
vay to beach)

Composite of 4 samples (2 from villace, 2 from "
paths to boach)

1 from wall "
1 fron cuneli=basln

Colponits of I seoples (10 wall, < wlu-vilicooy
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DESCRIP'V.iON
1 from wall (cetch-basin dry for 1 month plus)

Composita of 4 samples (near sdmin Hldg)

Tap vator

" Camposito of 3 sumplos

Composlte of 6 bottlus

Chart encludod to show location of bottlsa on
fongalep Island

Central cistern of villagze

Cistorn water from north part of 1sland
Cistarn wcter {rom northarn most village
South cistern in villaje

Cistorn

Clstern

Digtillation water Ronjorik .toll

50il from north purt of ialand

Centar portion of island

1 wile porth of Rongolup village

Near south cistern of villepe
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Privatak Island
Sifo Island

Bikar Jaland
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Temporary villsge - Allinglinas Atoll
Foliago, windword alde
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