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1. ncknowlcdmment 

Tho members of the survey team wish to cxprcss their apprcciatim to the 
Captain, officers ‘and mcmbcrs of the crow of the USS NICHOLZS (DDE 449) for thciv 
assistance and cooperation in conducting the survey hcrcin roportod. Captain 
Elliot turned over all possible facilities of his ship in order to assist in the 
survey. LT Frink, the Ejtccutivo Offioor, organized all the operations of tho 
boat parties, and it was only through his pcrsonaldircction and participation 
that it was possible to carry out the small boat surveys under cxtrcmA.y difficu' 
ccnditicm, Since most of the lagoon waters wmc not navigable by a DDE, it was 
ncccssary to make long boat trips in hi& seas and land on tricky coral reefs. 
That it was possible to 
scparatcd atolls In the 
to his efforts. 

? 2. Introduction 
Y 
0 The BRavo shot 

make, without &hap, a dctaficd survey of fS.w widoly 
course of throc days with only two boats was largely duq 

cmtaminatcd a number of atolls in gcmrally eastward 
direction from Bikini to such an cxtcnt that it bccam ncccssaryto cvacuatc ths 

Q mtivc populations from Rongclap, Alinginao and Utirik Atolls and the military 
persmnel on Rongcrik Atoll. Following this evacuation CJTF SEm orgsaiecd the 
subjcet dctailcd radiological survey of the atolls to the castwmd of Bikini 
(Rzf. CJTF SEVEX Eniwctok 0604002). The data from this survey wcro 
the following purposes: 

rcquircd for 

a, The avaluation of tho radiation cffccts on cvacuccs. 

b. The cstiaation of tho elapsed time boforc rooocupancyo 

c. The estimation of the residual radiation cffccts of large yields 
surface dctmations. 

In connection with this survey, teams from various Task Groups and Xr. 
Wilds, Trust Territory Rcprescntativc, rcturncd to the atolls to sccuro the 
cvacuatcd habitaticm, service military equimt, and obtain documcntory photo- 
graphy, 

3. 0perationalSchcduI.o 

8March-0800 Survcyt&zn rcndczvous aboard USS NIaOLAS (DDE 449) 
in RongclapIzgoon. 
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SUBJECT: Ra .olo, ~a1 Survey of Dowwind Atc.,s C, ,nminatcd bi BRAV0 

8 March - lOO0 - 

9 March - 0700 - 

9A&ch-1500. 

lOMarch=CrlOO- 

, 

10 March - IA30 - 

ll&rch-07000 

12 Z&rch - 0800 Survey toam arrived Eniwctok Atoll via DDE. 

I.800 TWO partics in sll~lll boats survcycd living areas 
on Rang&p Island and cnstcrn h,?lf of Rongclap Atoll. 

ll30 Two parties in snrnll boats pocccdod from the D3 
which WAS stationod outsido Utirik Atoll and survcycd 
Utirik and Aon Islands, tho mztin islands of the Atoll, 

1700 Ono party in a small boat landed on tho outer 
roof of Bikar Istind and survcyod tho island, tho only 
brgc island of Bikar Atoll, 

XL00 Two partics in small boats proccodcd fromthc Di! 
which was stationed outaidc Rongcrik Atoll and survc:~~ 
Fniwctak Island (whcro the Task Force's Units hzd bc 
stationod) and the other important islands of tho At;1 

1900 Two partios in slxlnll boats procccdcd fromthc Dl? 
which was stationed outsido Blinginac Atoll and survc; 
tho inhabited islands of tho Atoll. 

UC00 One party in a -11 boat survcycd the northwcti 
cm isl,ands of Rongclap Atoll and one party rochcckc':' 
the living aroas on Rongclap Island and cstablishcd a 
rofcrcnco location for futuro decay mcasuromxts. 

4. The following pcrsonncl fromtcst projects in TG 7.1, TU 13, scrvcd as 
members of the survcytcam: 

Hcrbcrt Scovillc, Jr. 
Richard Rast 
Richc?rd So& 
VaLncr Strops 

TU-13 Staff 
Project 2.1 
Pro jcct 2.5s 
Project 6.4 

The USS MICHOL!S (DDE 449) supplied boat cmws undor the dirccticn of LT Cliffor 
Frink, Fxocutivc Officer, for surveys. 

5. Instrumentation SAN mm0 mc 

Radiac set AN/PDR-39 was sclcctcd as the instrument to bc used in the 
conduct f the survey. 
Curie Co 80 

Fivo (5) each of AN/PDR-39 woro calibrated with an 80 
source twenty-fuur hours bcforo departure. The &Libration yicldcd 7 

zero variation bctwocn instrumctlts - any scalo. Upon cross checking three of 
+&se instruments, (a point of actual survey) in Q radiation field of 0.320 rh.r 
it was found that allthrco instruments gave the same reading. 

Thcsc survey mctcrs wcro subject to prolonged USC under advcrsc condi- 
tions of daqzncss (to tho point of sea water splashing over them), salt deposit 
and continual rough handling. Yrrlth cno cxccption, a3l instruments opcratcd 
cfficicntly for the duration of the opcratioll. Onthc finaldayitwas found 
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that one survey m&x could not bc properly zero adjusted. The four rcnxir&g 
fJ?/PDR-39, still opcratcd cfficicntly and secmcd to bc in good workSng order, 

&-IC (1) oath Bcckmn XX-5, and one (1) each fIfJ/pDR27A was brought alor* 
for any low intcnsitp cheeks ncccssary. Two (2) oath calibrated AN/PDR-TlB, wcrc 
on hand to servo as sprcs in the cvcnt of opxationel failure with tho AN/PDR-::I 
Nonc of thcsc instrumcilts wcro roquircd. 

6, The zeoragc and mc?3dllpuD gamma dose rates mcasurod on the various islandr 
of each atoll arc plotted in Figures 1 through 5. All mxtsurcmznts wcra mdo at 
waist height unless othcrwisc indicated. The mLxirrmm rcadinge do not include 
mcasurcmcnts made with the in&rum& next to a do&min&cd surfmx. 

Dctailcd surveys wcrc lnado of allthc inhabited locrlitics. Typical 
readings arc given in Tables 1 and 2 for the nativo.viUago of Rongclap Island, 
and the TG 7.4 camp on Mwctak Island. In gcncral, the ViUagcs and the camps 
appcarcd tc have slightly lower nvcrago dose rates than the rclnaindcr of tho 
island. This can perhaps bc ascribed to diffcrcnt gcomotry of tho contamination 
and to slightly grcatcr pznctration into the looso gravclin the native villages.. 
The dose r&es inside the native huts nppcarod to bo almost the same e.s tic dose 
rato outsido. The dose rate in the middle of the military barracks, tents, and 
shacks Yes l/3 to l/2 th3t outsido. This reduction is probably largely B gcomt. 
CffCC& The dose rata fell off rapidly on the beach below the high tide mark. 
Thcro was no cvidcncc of rain washing off the contaminated mtcrial. The foilag 
on the windward s$dcs of the isbnds appcarod to bc slightly above zvcrago con- 
tamination. 

BEST AVAiLAl$L& FOpy li 
TYPICAL READINGS IN IUNGELAP VILLAGE - 8 lt%iCH 

Location Dose Rate (mr/hr) 

Rongcbp Island (avcragc) 375 
Ccntcr of villago 280 
Near central t&cm 
Near southern &torn 
Near northern cistern 

TABLE 2 

TYPICXL RlZrDI,XGS IN CAMP QN ENEYEXK IS. - l0 UARCH 

outside Do30 I&idc Doso 
Location F&tc (n&r1 Rate (m&r) 

Eniwctak Island (avcragc) -- 

Mess hall 
Tont, cdgc of main camp 175 * 
Latrino l - 260 
Sleeping quarters 260 
Dispensary 



Radio Station 
Weather Station (N end of island) 
Proj 6.6.Staticn (S end of island) 

, f’ _‘3 
290 160 
280 l.lO 
240 -- 

In order to estimate the rate of decay between 8 and 11 L!arch, the 
radiation msasurerntnts were taken on three days on Rongobp Island: 

1 1; 
_. \ 

follow- 

Central living area (villago) 
Southern most cistcm 
Roof of cistern (Southern most) 
Ground (contact) cistern area 

8 March U I&arch 

28onW/nr 
22Omr/hr 

170 r&W 

24onlr/hr 
USnr/hr 

22OElr/hr 
l4o'fl&r 
m=lhb 

An area was selected 30 yards inland from tho Rongclap ccnctcry as a mcas*- 
potit for future decay measurements. This area is outlined with 2x4s place 

on Fails. , The waist height reading was 210 mr/hr at lOGO hours, 11 March 19540 

7.. Sample collections 

IVatcr samples were collected fmn tho v&x supplies of all inhabit& 
areas. About two quartxof water wore transferred to a polyothlenc bottle at 
each site. 
analysis. 

These will be turned over to the New York Cporatians Office, AEZ fr 

Soil samples were collected at all inhabited areas and also at sovera:' 
uninhabited islands. h collecting tho soil saztplcs a one foot by one foot 
squaro was marlojdon the ground and soil to about one inch of depth was removed 
fron the square and transferred to a cardboard container, The primary samples 
will bc turned over to the New York Operation Office, AXC, for analysis, and 
some smaller sa~plcs will be analyzed by Program 2 of TU 13. 

Listed in Table 3 are the samples taken with the dose rate measured. . . 
at waist height at the location ~&cre they wzrc takn. 

ThBLE 3 - SOIL 

Sample No, Atoll Island 

F 

3” 
4 

5* 

: 
e 
9 
10 
ll* 

Rongebp 

RengeW 
Rongelw 
Rongelap 
utirik 
Bikar 
Rongerik 
Klinginae 

Date !!&E 

Rongelap (North end) 
Rongelap (Center of KIllage) 
Rongelap(Lmilenorthof 
viuage) . . 8&r 

Rongelap (near South cistern 
of village) 8&r 

EriiripplA 8Mar 
Enlaetok 8 l&r 
&belle 8&r 
Utirik 
BikU 
Ehiwetak 10 z&W 
sifo ID&r 

340 

*till additional sampls taken for analysis by Program 2 of TU 13. 
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T,‘,BLE 3 - TI,‘~: _ 

Sxaplc No. Atoll Island 

1 Rongelap 
2 

Rongelap (central cistern) 
Rongelap Rongelap (North part of 

d&ge) 
3 Rongolap Rongolap (Northern&i& 

cistern) 
4 Rongelap Rongk%njSouthernmo& 
_ . 

Date pj& 

8Mar 300 

8Uar 350 

8Mar i&o0 

8&r 220 
5 Utirik 
6 

Utirik (cistern near church) 9&r 40 
utirik Utirik (cistern at south of 

7 
village) 

Rongerik 
9&r 40 

Wwetak (Distillation water) 10 Mar a0 

ward side 
In additicn to the above, a sample of foilago was taken at the wind- 

df Bikar Island. 
at this point. 

The radiation field was 180 mr/hr on 9 &rch 1954 
. 

8. Conclusions and Recommendations 

a. The radiological survey proved that a large yield surface deton-. 
tion can produce extremely serious radiological aont,lminrttion over a distcanc -. 
mom than 120 miles downwind and important contamination about 250 miles dowi 
wind. 

b. The center of 
s-what narth of Rongebp 
between Bikini and Bikar, 

the contamination pattern from the BRAVO Shot lie: 
and Rongerik Atolls =and probably not far from a La 

c . Although the fall-out was serious on Rengelap Island located at 
the extreme southeast tip of the atoll, the ccntamination was about ten times 
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 milts between Rongelap and Rengerik. 

e. Strrndard military field housing provldes a significant degree of 
protection to perscnnel inside. 

f. The AN/PDR+ proved to be a very satisfactory instrument for 
field survey work under rigorous environmental conditions. 

g. A single DDE with two (2) whale boats is not a ccmp et y sat s- S$.K B$LTO PC 

factory method of conducting a broad radiological survey of the type Qua 
completed. Future surveys should consider u&x vessels capable of entering 
more of the atolls and of hsndl3ng a helicopter-and several- small boats. 

6 Incls: 
1, 
2. 

2: 

2: 

Pad. Survey Rongelap 
Rad. Survey Utirik 
Rad. Survey Bikar 
Rad. Survey Rongerik 
Pad. Survey Ailinginae 
Sunmary of Rad. Survey 

/s/ Herbert Scotills 
DR. HERBERT SCCVIIlE 
Technical Director 
AFSW - 
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RONGELAP ATOLL 

RADIOCOQICAL SURVEY 

AVE. RtAblNO (MAX. RtADIMO~ 

YR/HR 

NOTE! IJNDtRLlNLD VALUES WtRt 

MEASURED ON I1 MARCH AND 

CORRECTED TO 8 YARCN l Y 

uooott7wkmhu II. t-‘bECAY LAW (FACTOR I.491 



UTIRIK ATOLL 

RADIOLOGICAL SURVEY 
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FIG. 2 
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FIG. 5 
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ALL “ALUES AI(E RlHR A’I RWERERCE 

TIME OF ONE HOVR AFTER B”RST. EXTRA- 
POLATEI, BY H1ANS OF T”’ DEC.” LAW 

TWZSE VALUES DID NOT 4Cr”ALLY EXIST 

SlNCE TIMES OF AR”l”AL OP co*7AMlNAwT 

WERE CONSIDERABLY LATER 
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JEF __.-_- 
LIKIEP 


