
SUBJECT: Radiological Surveys of Several Marshall I.sland Atolls 
_ 

TO: Distribution ’ 

1. Attached hereuith for your inforcntion and rdention.are copies of 
radiological eurveys made on certain bOarshall 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 NW, Bikini Atoll. BRAVO Shot time was 

llie I.845 Zebra, 28 February 1954. 

2. Water and soil samples were shipped to the Health and Safety Laborc- 
tory, New York Operation3 Office, Atomic Energy Ccmmi3sion (Attention: Mr. 
Merrill Eisenbud) for analysiar 
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APO If37 (HOti) c/o PO!?AWIER 
SAN FRANCISCO, CALIFORNIA 

8 b68rch 1954 

SUBJECT: Report on Soil and Water Sampuhg Mission 

Toi Cmnder 
Joint Task Force SEW 
APO istt (HOW) 
c/o Postmaster 
San Francisco, California 

1. L compliance with your oral instructions, the undersigned visited LIKl . 
and AILUK Atolls, JEMO Island and WIT Island in the Eastern Earshalls between 
the period 5-8 March 1954 for the purpose of collecting soil and water samples ant 
xasuring level of gamma radiation present at those places in connection with 
BPJVO. The mission,consisting of the undersigned and a &rshallese interpreter, 
Ian Lakapun, embarked on the USS REZSHA!? (DDZ!+99) at Kwa jalein, 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. LIKIJZP ATOW. The samples’ were taken on Likiep Island, which had tiz 
largest native population. Access to the lagoon was ga3ned 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 xas taken from a large cistern fed from the roof of the 
Catholic rectory, and earth samples were taken from random spots about the ishnd 
which were unsheltered by trees or other growth at approtitely 0800 M 6, &mh 
1954. Radiation readings were t&n with a E-5 instrument between 0800 M and C%X 
Id and showed a maximum of 3 milliroentgens per hour. No variations from this 
reading were noted on clothing-or ba%?feZ~o~-~~d%du.als, According to accounts 
received by Bishop Feeney, S.J., the population MS greatly excited by the light 
and blast wave, the latter which reportedly arrived about 30 tiutes subsequent 
to the light flare, According to Bishop Feeney, church attendance was greatly 
St-ted on the day of the test. 

b. JY2.Q Island. This location was reached at lW0 M, 6 Lhrch 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 *aleboat, perscnn-1 
and equipment were txusferred from the whaleboat to the reef by a one man rubber 
raft. The undersigned tzansferred himself by swimning. The isLxnd proved to be 
uninhabited, and reportedly is a sea turtle preserve, Turtle hunters erected 

C~FIED/DOE several houses, a rain barrel of which provided a water ,sxnple. Earth s;mplos 
l4’lL RC were gathered at random from open arcas, including one of beach sand above the 

high tide rmrk. The party was led straight across the island and bnck to the ti.nd- 
ing area via the bcoch, in order to vcrFfy its uninhabited statei Samples XIV 
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’ suELJB.3: Report on Soil and %tcr Sampling Mission 

collcctcd at approxLx&o v I200 M, 6 A&& 1954. Instrument radlngs with the A%5 
showed a mudnxun of 3 mr L , however this was not considered reliable, since a 

.: higher scale showed a lower reading. 

c. AIWKAT(%L. The chip reached this atoll. nt npproximotely 1600 M, 6 _. 
!hrch 1954, and slowly moved to an anchorage off Ailuk Island, the most hoavily 
populated. The lagoon has not been swept, nnd numerous coral heads <and pinnnclcs 
provided considerable hazard to ship m>vcment, The landing fnrty moved nshorc by 
whaleboat withotidifficulty, <and again obtained water samples from the most pr&a 

‘1 cnt cistern ‘and soil samples from random unshcltcred spots. Readings with the MIX-; 
; showed approtitzly 3 mr/hr (off the 2 mr scale), An AN/FDR-27E showed a high 

sn. / reading of 7 mrfhr, however, on a diffcrcnt scale a reading of 12 or 15 mr/hr was 
! obtained. The Mx-5 reading is probably nearest correct. No significnnt variation c 
wcrc dctcctcd on'barc feet or clothing of individuals. 
t.xkcn at apprtitely 1700 M, 6 arch 1954. 

Samplosand roadingsworc 
_ 

----- 

d. MLJIT Island. This single coral isl<and is also surrounded by a reef, 
:s is JEXO, but landing was possible with a whaleboat, due to an arca protcctcd fr;* 
the surf. The island was found to bc heavily populated in ticm of its size, the 
Lotnlnumbcr of people Mng 327, according to the island magistrate, Soil and 
wztcr samples wcrc taken as in the protiously dcscribcd mannor, at approximitely 
1300 11, 7 March 1954. 
mr/hr (oPfZh& 2 scale, 

&dings with the m-5 shawed m&mum of approxiwtcly 3 
but appro&matoly 1.5 on the 20 scclc); the mximua rcadin; 

with a PDR 27 E was 10 mr/hr. The true figure was probably somuwhcrc botwccn the 
+L?JO. 

2. co?lcLLlsIC+~s. Low lcvcl (less than 10 mr/hr) radiation measurcmcrts with 
field instruments of the type used are highly unsatisfactory. Qlc m-5 and three 
X/?DR 2‘7 E instruments all showed widely variant readings on diffcrcnt scales, 
2nd varied among each other when cxposcd to the sxne radiation. An AN/F'DR Tl-B 
proved complctcly useless not holding to zero cvcn after an hours warm-up, and 
also showing widely variant readings on diffcront scales. 

3. RECOI.D:?!XD~TIOIJS. Landing parties in islqnds such as m and WIT shoulc! 
bc protidcd with a rubber 6-man or &man pneumatic boat, to provide grcatcr safety 
to pcrsonncland equipment. This will permit L=mIing directly on U.ve coral reefs 
with less dmgcr of the boat being stove in. Ships assigned to such missions 
should draw such cquipmmt prior to dcpx-turc. 

4. The successful accomplishment of the mission rc1s greatly facilitated by 
the intcrcst and enthusiasm of tho Cbmn~ding Officer of the LJSS REYSH_!,!4, CDR L He 
-?lford, USN, and his officers and mtn. Their material contributions wcrc ncccssary 
to the mission, howcvcr, the my valuable suggcsticcls and assistance in ~lutions 
of problems proved invaluable. 

COFlED/DOE 
LkNL RC /s/ R. D. Crca 

R. D. CFEA 
UJ, USA 
--_-_- .- 
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E%OR,‘,NDUb~ FOR: CJTF SEVEN 

SIJEJECT: Report on -Soil and vkltcr sampag Missi.on 

1. In compU~~c with your oral instructions, tho undcrsigncd visited ?Jotjc, 
Erikuh, Maloolap, Wotho, &juro Atolls in the &rshall Islands 5 through 7 March ‘_ 
1954 for the purpose of obtaining earth and drinking Hator sampbs, And of &asur.- 
ing gm ray ciosc rates, and also chcckcd the radiological condition of the S.S. 
RCQUE on its arrival nt 163juro 7 Alarch 1954. 

2, The first four atolls wcrc visited by Uarshallcsc intcrprctor ‘Mcushi 
and t hc writer by mans of an UF-1 wnphibiouz Aircraft. MB juro was rcachcd by 
C-47. Erikub might have been omitted since it was not inhabited, being pmpcrty 
of the Wotjc tribo which goos thcrc only occasionally to gather copra, (TM 3 wa3 
unknown until after the visit.) 

3. At each atoll, anly the principal inhabited island was vieited, At each 
visited isl.Tmd an effort was made to c’A.posc a rcprotxntativc soil avcragc by 
collecting into a single containor scvcral smlcs, each apprtitcly one squi?rc 
foot of arca and one inch depth. %tor samples wcro collcctcd from tho princip 
sources currently in use. Th:, gamM dose rates arc avwrcgos for the inhabited 
arcas. 

4. With regard to certain minor discrcpancics bctwccn the swvoy m&hods us- 
by Major R. D. Crca and the writer; it ws originally planned to perform the surl 
jointly, and when it bccamo advisable to scp?.ratc and survey diffcrcnt atolls, no 
t.irnc rcmaincd for discussion of doteils of techniques, 

5. Camma-ray dose rRtcs on Wotjc ?_nd on Erikub arc each the avcragc of m-5 
and ,UJ/f’DR-39 avcragc readings which agreed reasonably well. Tho m-5 was rcndcr 
inopcrativc when the ru.bbr lift raft was swamped by surf on’thc first attafi to 
launch from the beach at Erikub. Following tho Yotho survey, the PDR-39 dcvclopsc’ 
a tcmpcraturodcpcndcnt reading of 0.4 - 2 mr/hr, so that later readings in this 
rnngc arc of very dubious reliability. 

6. The following tabulation summarizes the atoll survey. S is S~fi, Vi 1s 
Water Sample: 

ATCLL ISLAND DATE 

WarJx ORYED ,5 &r 

EiUKUB ERIKUB 5EE 

COWED/DOE 
IANL RC 

TEE SXLPLE NO 

1600 s5 

~‘6 

1715 ~6 

SB/kR & SXKJNG 

3.5 m&r, l-beach, 3-mid-*. 
age, l-back ViUagc. 
4 well plus 4 catch basin. 

1.5 mr/hr. l-mid-village, 1 
in path to beach. h’o ir&!Abit- 
ants, no water supply found. 
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DATE TIh4E SAMPTZ NO 

6 kr IUO s7 

w 

6 &r 1615 ~8 

v19 

7 Zhr 1200 S9 

WlO 

1.8 mr/hr, %tiU~go, Z-path 
to beach. 
Wall w&or. 
Frw catch basin. 

0.8 mr/hr, 1 by well; 2-mid- 
tiungo. 
VJCU water (no rain in catch 
basin for 2 ~3.) . 

0.5 mr/hr, 4 from near Admin 
Bldg. 
Tap .ktcr. 

7. Pacific Kicroncsian Lint S.S. WXUE~r, Kastcr: bwrcncc Blanc, home port, 
Guam, left Eboyc 0840 M on 1 arch, cntcrcd C&MC~ to tiirik k;;oon about 1xX) i: 
on 2 March, and anchor,Jd In Lagoon at l$X+ M on 2 &rch; docked at Xajuro (Uliga 
Is.) 163~~ cn 7 arch. Rcadi.ngs (mr/'hr) after docking: 2-3 inside KM&-I dock strut 
turc, 10 on open deck,:5_8in slccpir~ * quartcrS on upjcr. deck, D-30 cn rope md 
c7.nva.s. Prior ra&tion lcvcls CY-U& bc cstimatod bewusc of rain squ,$U.a ';lnd IX 
certainty abcut when decks last mshcd. Lz&cr WLS ndvisdd;to h~vc ,.decks \nahcd 
down a6 soon as ccnvenimt. He w.s told that the activity vrtuld net 11~1% anpnc, 
but th:t i,t was undesirable to have it aromd langer than necessary. 

8. RZGO~JXJ~~JD,\TLS: Puturo visits to Frikub and bbloclap should not bo 
attcmptcd by UP-1 oxccpt undar ccnditions of grcatcr urgency. 'I'hc writer's &or 
zxpcricncc in such operations is wry lknitcd, but from his own obscwatians plus 

the ra;urks made by those bcttcr cpalzlficd to judge, it ~ppoars that a fair amowL 
of risk is involved. 

9. Espxially notable was thn v:ry coopcrativc attitude of the Navy pxsonn- 
at Kwajalcin and the Marshall District fdministrativc Officials at &juro in sup 
porting this mission. 

1 lxl: 
/s/ T. N. c'lhitc 

DR. T. 11. WITI 
Xzrshzll Islands f,toll 

, 
Health Division 

SZIlplCS collcctcd by T. N. Lzz 
V,%itc, 5-7 ?.$.rch 1954 
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?h',RsHALf, ISUNDS ATOLL SmB COLTiWXED BY T. N. bWTE, 5-7 IdhRCH 1954 

Fkrth sa~lus wore collected as follows: 
. 

Rt each island visited &cral samplca wcro dug and put into the same 
one-gallon tlioc-crcam cartonll.. Exh sample' (i.c. each digging) clpproximrtcd enc. 
aquarc foot to a depth of one inch. 'II-C nu&cr and locations of the samples WCIT 
aclcctcd to rcprcscnt, AS well RS could be judged, an avcragc of the arcas used 
by the inhabitants, after the samples wcrc &cd in tha carton. Ar~a3 that wcrc 
unusually shaded or unshaded by trees wcrc avoided. nc largo "pcbblcs" in the. 
cornposit rcprcscnt coral greGA from V&.n strcctI1 through 

Vatcr samples wcrc sclcctcd according to the principal 

tl-c Vill.aigD. 

source in current u- !C 
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SUWZT: Radiological Survey of Domwmd ~,to~Contminntod by BRAVO 

8 Mardh - lOO0 - 

9 March- 0700- 

9 March-1500- 

10 March - WW - 

10 March - l-430 - 

ll arch - 0700 - 

12 2Jarch - 0800 Survey tom arrived Eniwatok Atoll via DDE. 

D300 Two partic in mll boats aurvcycd IAving arms 
onRongclap Islandandcnstcrnhalf ofRon.gcLApAtoll. 

ll.30 Two parties in awll boats pococdcd from the DD: 
which ~.s stationed outside Utirik Atoll and survc&d 
Utirik and Aon Islands, th3 min islands of tho Atoll, 

1700 One party in A mall boat landed on tho outer -- 
reef of Bikar Islmd ,and survcycd the island, the only 
brgc islmd of Bikar Atoll. 

llO0 Two ~rtics in small boats proccodcd from the Li: 
which was stotionod outside Rmgcrik AtoIl. and BWv~y~~ 
Mwctak Island (whcrc the Tusk Force's Units hed beer* 
stationed) and tho other important islAnds of the Atcl 

1980 Two partics in smll boats procccdcd fromthc UP 
which was stationed butsido Klinginac Atoll md survc;. 
tho inhabited isLN?ds of the Atoll, 

L!+OO One party in n mllboat survcycd the northwcsf 
cm i&nds of Rongclap Atoll <and one party rcchcckcd 
the living areas on Rangolap Island and cstablishcd n 
rcfcrcnco location for future docay mcasurcmxts. 

4. The following pcrsonncl from test projects 
mnbcrs of the survey team: 

in TG 7.1, TU 13, scrvcd as 

Hn,rbcrt Scotillc,, Jr. 
Richard Rast 
Richard Souls 
Valmr Stropc 

TU-13 Staff 
Project 2.1 
Project 2.58 
Project 6.4 

Thz USS NICHOI,?,S (DDE &J+9) supplied toat crcwd under the di&ction of LT Cliffor: 
Rink, ticcutivc Off&r, for 3urvcy3. 

5. Instrumntation 

Radix set AN/PDF&39 was eclcctcd as the instnmmt to hz used in the 
conduct f the survey. 

80 
Fivo (5) each of AN/PDR-39 wcrc csUbratcd with an 80 

Curie Co source twenty-four hours bcforo dcparturc. The calibration yicldcd 2 
2~0 vmiztion bctwscn instmmts - any scale. Upon cross check- three of 
thcsc instrumnts, (a point of actual survey) in 23 radiation field of 0.320 r/b 

.it was found that allthrcc instrummts gnvc the same rcading.' 

r;WlE@lDOE 2 
l.J.NL t?C ' '< 

Thcsc suxvcy mtcrs wcro subject to prolonged USC under advcrss condi- 
tims of daqmcss (to the point of ma water splashing over then), 821% deposit 
and continual rough handling. With U-E cxccption, all inStrumm ta opcratcd 
cfficimtlg for the duration of the operation. On the final &y it wa8 found 
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SUBJEE: Radiologicnl Survey of Down&d Atolls C 
I 

that ono survey m&or could not bo properly zero djuatcd. The four xwdnhg 
,",N/PDR-39, still opcratcd officirxMy and aocmzd to bo in good work&g ardor, 

for any 
on h,and 
None of 

6. 
of each 

&SC (1) each Bccbn m-5, and OZ-JC (1) each fJJ/PDR-27A was brought along 
low intensity cheeks ncccs3ary. Two (2) oath caUbratcd AN/@FLTLB, wcr?’ 
to servo as sprcs in the cvcnt of operational fdhro with, the LN/pDR-3: 
thcsc instruments wcro roquirod. - . 

The c\vcragc and m-&mum gamcna doso rates mcasurod on tho various ialandt 
atoll arc plotted ti Figurca 1 through 5. All mcRsurcm,nts wcro nndc nt 

mist height unless othorwisc indicntcd. The EZ&UD rcadings do not include 
ncasurcmcnta made with the instrunxxt next to a conttitcd aurfRco. 

Dotailcd surveys wcro mydo of all the tibitcd locnlltice. Typical 
rcadings arc given in Tnblcs lid 2 for the nAtivw Kllago of Rnngchp I&d, 
<and the n: 7.4 caq on &ixctak Island. In gcncral, tho villages and the camps 
appzarcd tc have sU.ghtly lower nvcrago dose rates thnn the rcrnaindcr af tti 
island. This can perhaps bc ascribed to diffcrcnt gcoclctry of tho contamination 

. and to slightly grcatcr pxotration into the looso gravel In the native villagl:s.. 
The dose mtcs inside the native huts appcarcd to bo almost the scmc 23 tic dose 
rate outside. The dose rate in the middle af the mi.Utary barracks, tents, and 
shacks W.S l/3 to l/2 tht outside. ThFs reduction is probably largely a gcor;lr=t. 
cffcct. The dose rntc fell off rapidly on tho beach below the high tide mrk. 
Thcro ms no ctidcncc of rain washing off the contaminated mtcrial. The faiL?F, 
on the windward sides of tho islands appcarod to bc slightly above zvcrago con- 
t,a&nc?tion. 

LocatAocl 

TYPIC:;L RE'\DINGS DJ RCNGELF,P VILL',GE - 8 tiRCH 

Location Dose Pate (m&r) 

Rongclap Island (avcragc) 
Ccntcr af village 

g;! 

Near central cistern 300 
Near southern ciatcrn 
Near northcm cfstcrn % 

TIIBLE 2 

TYPIC:,L RE'IDIXGS IN CUP CN ~EEI'LK IS. - 10 MARCH 

Outside Doso Inside Do30 

Rat0 (nr/hrl Rate (mr/hr) 

~OPIEC/DOE v Eniwctak Island (avcrzgc) 280 -_ 

LAr:t_ RC Mess &ll.l_ 
Tent, cdgc of min camp 270 175 ' 
Latrine '- 260 160 ? '37 
Sleeping quarters 
Dispensary 



Radio Station 290 
Weather Station (N end of island) 230 
Pro3 6.6.Station (S end of ielend) 240 

In order to estimate the rate of decay bctwcen 8 and ll. March, the follow- 
ing radiation measurements were taken an three daya on Rongolap Islandr 

arch 8 l3. March 

Central Uving area (village) 
Southern most cistern 
Roof of cistern (Southern most) 
Ground (contact) cistern arca 

An area was aclcctcd 30 yards inland from the Rongclap ccmctcry as a LIE: 
ing point for future decay mcasurcmonts, This arca is outlined with 2Xf+a pl;... 
on pails. The wairrt height xading wau 2lf3 mr/hr at lOO0 hours, ll. March 1954> 

7. Safnplc collectione 

Water WI&B wcrc colloctcd from the mtcr supplies of all inhabited 
areas. About two quarte of water wore transfcrrcd to a polycthlcnc bottle at 
each site, Thcsc will bc turned over to the Mew York Opcrctictls Office, /ZJZ f* 
analysis. 

Soil smplcs wcrc collcctcd at all inhabited arcas and also at scvcrci? 
uninhabited islands. In collecting the soil samples a one foot by one foot 
square was ma&don the ground and aoil to about one inch of depth was removed 
from the square andtransfcrrcd to a cardboard container. The primary samples 
will bc turned over to the New York Operation Office, 1ZC, for analysis, and 
s0m.z smaller samples will bo analyzed by Progr‘am 2 of F 13. 

Listed in Table 3 arc the semplcs taken with the dose rata measured . - 
at waist height at the location tier-c they w.xc t&n. 

TBBTX 3 - SOIL 

sample No. Atoll Island I lktc Erfkr 

5* Rongebp 
6K Rangclap 
70 Rongelap 
g# utirik 
9 Bik3r 

10 Rongcrik 
IL* hilinginae 

Rongelap 
RoI-lgClap 
Rongelap 

RoWlaP 

Rongelzp (North end) 
RongeIap (Center of village) 
Rongelap (lmilc north of 
mge) 

Rongelap (near South cistern 
of village) 

ErlFrippu 
Eniaetok 
Kabelle 
Utirik 
Bikar 
Eliwctak 
six0 

8ua.r 
8 Mar 

8 IJar 

8L!ar 
8zJar 
8 Ear 
8 LSar 
9Lbr 
9kr 

10 ZIar 
10 &r 

440 
280 

340 

*Small additional sample taken for analysis by Program 2 of ?v 13. 



DJ& Atoll Island 

3 Rongohp 

4 Rongelap 

utirik 
utirik 

7 Rongerik 

Rongelap (central cistern) 
Rongolap (North part of 

titige) : 
Rongolap (Northernao’ti :- 

cistern) 
Rm&&$outhe- 

Utirik (cisteti near church) 
Utirik (cistern at south of 
x4KLage) 

Eniwetak (Distillation water) 

Szmplo No. 

8 &r 1 
2 

8 Uw 350 

8 Uxr 400 

220 -’ 
40 

8 ldar 
9 *r 5 

6 
9 u-r 

10 1[Ar 

In addition to the above, a smple of foilagc was tskcn at the wind- 
xard side of Bikar IsL-tnd, The radiation field was 180 mr/hr on 9 LL?rch 19% 
at this point. 

8. Conclusions and ~ccommcndations _ 

a. The radiological survey proved that a large yield surface deter.,. 
tion can produce extremely serious radiological contamination over a distCmcc-. 
more than 120 fxdles downwind and inportant cmtamination about 250 ties dV:*i 
wind. 

b. The center of the oontaminaticn pattern from the BRAVO Shot lie:. 
sunewhat north of Rongelap and Rongerik Atdh Cand probably not far from a La 
between Bjkiniand Bikar. 

c. Although the fall-out was serious cn Ron&lap Island located at 
the extreme southeast tip of the atoll, the contamination was about ten times 
greeter at the north side of the atoll, twenty miles away. 

d. The cmtaminaticn decroascd by a factor of about eight over tho 
domwind distance of 50 miles between Rcmgclap and Rongerik. 

e, Standard military field housing provides a sipificant degqoo of 
protection to personnel inside. 

f. The AN/PDR-39 proved to be a very satisfactory instzumn t for 
field survey work under rigorous environmntal coxlitians. 

A single DDE with two (2) whale boats is not a coclpldely satis- 
factory n%hod of cmducting a broad radiological survey of the type j'u& 
completed. Future surveys should consider using vessels capable of onterbg 
no& of the atolls and of handUng a helicopter and several small boats. 

CO~IED/DOE 
LAh'L RC 6 II-IC~S: 

1. Fad. Survey Rongelap 
2. Rad. Survey Utirik 
3. Rad. Survey Bikar 
&. Rad. Survey Rongerik 

/s/ Herbert Sc.otilLz 
Di?. HEXEERT SCOW 
Technical Director 
AR3.P ____P.C___--.--.-. 
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