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SUBJECT: Radiological Survey of Dovnvdnd stolls Contaminated by BRAVO

The mcobers of the sugvey tcam wish to express thelir 1
Captain, officcers and meabers of thc crew of the USS NICHOLSS (DDE Ll«.9) for the
assistanco and cooperaticn in conducting ths survoy i i
Elliot turncd over all possiblc facilitics of his sh
surveye LT Frink, the Exccutivo Of ficcr, organizcd 2
| boat partics, and it was only through his perscnal dircctio
that it was possible to carry out the amall boat surveys under cxtremly diffic
canditions, Since most of the lagoen satcrs wero not navigable by 2 BDE, it wa:
necessary to makc long boat trips in high scas and land on tricky coral rccise
That it was Pos3 iblc to maKo, without mishap, & dctailecd survey of five widely

scparated atolls in the courso of thrcc days with only two boats WS largely du
to his efforts, ' -

2, Introduction BEST COPY AVAILABLE

The BRAVO Stot contardnatcd a pumber of atolls in gererally castward

_ dircetion ¢rom Bikini to such an oxtent that it became nccessary to cvacuatc th

native populaticns from Rongclap, Alinginac and Utirik Atolls and the pilitary
persanncl op Rongerik Atoll. Following tnis cvacuation CcJTF SEVEN organizecd tl
subject dctailed radiological survey of tho atolls to the castward of Bikini
(Ref. CJTF SEVEN Eniwctok 060L00Z)s The date fred® this sur
the following purposcss
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a. 1Inc cvaluation of the radiation offocts on cvacuccss
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c. The cstimation of tho rcsidual radistion cffccts of large yiclds
surfaco dctonationse
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NO RESY

In conncction with this survey, tcams from various Task Groups and Mr
wilds, Trust Territory Rcprescntative, rcturncd to the atolls to sccurc the
cvacuated habitations, gervico military cquipment, an
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g March — 0800 survoy tcan rendczvous aboard USS nIcsotas (DDE LL9
in Rongclap lagoone Q
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PRIVACY ACT MATERIAL REMOVED

DECLASSIFIED

— R ogical Iurvey of Downwind .Atolls Contaminatcd by BRAVO

A Ymmmmr —~ 1000 = 1800 Two partics in smll boats surveyed living arca
= T on Rongelap Island and castern half of Rongelap Atoll

i

¢ Ua=——=m — O7CC - 1130 Two parties in smll boats procecded from the I
which wes stationed outside Utdrik Atoll and s :--ayce
Utirik and Aon Islands, the main islands of th  toll

o 1e—retn — 150C = 1700 Onc party in a small boat landed on the outer
‘ rcef of Bikar Island and survcyed the island, the or
large island of Bikar Atoll,

10 Mez=n - O7CC - 1100 Twe partics in small boats procceded from the T
vhich was stationcd outsidc Rongerik Atoll and surve:
Eniwctak Island (whcre the Task Force's Units had bec
staticncd) and tho other important islands of the Ate.

e~ 1430 — 1900 Two partics in smnll boats prococded fromthe T
10 M= which was stationcd outside Alinginac Atoll and surve
thc inhabitod islands of the Atoll.

11 Brch - 070C ~ 1400 Onc party in a small boat survoyed the northwe.
orn islands of Rongclap Atoll and onc party rccheckec
the living arcas on Rongolap Island and cstablished :
referenco leocation for futurc decay measurcmentas,

12 ¥=zrch = 0800 Survey tecam arrived Eniwctok Atoll via DDEf

L. The following personncl from test projects in TG 7.1, TU 13, surved 2
bors of toc survey toam

TU-13 staff
Projoct 2.1 _.
Projoct 2.5a
Projoct 6.4

yss NICH i LT Clirf:
oLAS (DDE 449) supplicd boat crews under the dircction of
Tho K z'gmcutivc Officcr, for surveys.
2

5., Instrusontation PRIVAGY ACT MATERIAL REMOVED
™ .—______,.-——--——_—"- ;

t R~39 was sclceted as the instrument to be uscd in tt

ga:_;;’:c ,:;wﬁ/??'ivo (5) oach of AN/PDR-39 wcrc calibratcd with an 8C

conduch &% sourco twenty-four hours beforo departurce Tho calibration yiclde

jation botween instrummts - any scalc. Upan cross checking throc of

zcro ver trunnts, (a point of actual survoy) in a radiation ficld of 0.320 1
g_:oizsi?:md that all threco instruments gave the samo rcading.

Those survey motcrs wero subjcet to prolongoed usc under advc:jsc con
. ¢ dampncss (to thc point of sca water splashing over them), 82 dcpo
tions 0% °° Y rough handling. With ono exccptien, all instrumonts op-rated
arfxgig‘;_“;f‘u for the duration of tho opcration. On tho final day it was foun
c -
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SUBJECT:

that onc survey meter contd not bc properly 2cTe adjusted. The four rcmaining
‘N/PDR-39, still opcratc.':i cfficiently and sccmed to be in good working ordcTe

¢nec (1) cach Berskran MX=5, and onc (1) cach [N/PDR-27A was brought alor
for any low intonsity choicks noccssarys Iwo (2) cach calibrated /N /PDR-T1B, %<
vo as smr=s i the cvent of opcrationcl failurc with the [N /eTE-

Nonc of thcse {nstrunntZ wero rcquircde

6, Thc avorago a2 puodmum gasna dosc ratcs moasurcd on the various islar
of cach atoll arc p]_ot,tcd in Figurcs 1 through 5e L1l measurcoents wore mode a
waist hcight unlcss oth:—;’wisc fu;dica.tcd. The mxinpum rcadings do not includo
oeasurcments madc with tze {nstrumcnt next to a contaminated surfacce

Dotailed surveys Were mde of all the inhabitcd localitics. Typical
in Ta=1les 1 and 2 for the nativo village of Rongclap Islend,
and ths TG 7.5 camp on = iwctak Island, In general, the villages and thc c2ops
appcarcd tc have slightls lowcr average dosc ratcs than the rccainder of tho
island, This can pcrhaps bc ascribed to diffecrent gcomctry of the contaniratia
and to slightly grecater f;;nctration into thc loosc gravel in thc natlvo village
The dosc rabes inside th= pative huts appocarcd to bc almest the soac a8 the doe
ratc cutsidc. The dosc ratc in the mpiddlo of the military barracks, tcnts, ar<
shacks =5 1/3 to 1/2 thet outsidc, This rcduction is probably largely a geo==
offcct, The dosc rate £c11l off rapidly on tho bcach bclow the high ticc carke
Thero was no cvidcnee of rain washing off thc contaminated ratcrial. The fcila,
on the windward sidcs of the {slands appearcd to be slightly above avcerage ceim

taminatione
S e T T TABLE 1

TypPICAL Rr=ADINGS N RQUGELAP YIILL.GE - 8 WARCH

locaticn N _ Dosc Rato fmr_/}_m_r)

—_’."‘_

Rongclap Island (average) 375

Conter of village 280

Ncar ccnbral cistcrn’ 300

Ncar southern cistern 220

Ncar northorn cistcrn 350
“ TIBIE 2

s

yp oN ENDENK IS. = 10 ===

TYPICAL READINGS N cMP ON ENTVETHK IS. = 10 WiRCH

Out sido Dosc "Ynsidc Dosc
TLocation Rato Smr{h_x_'} Ratc “(or
Eniwotak Island (a.vcrago) 280 " - -
Mcss hall ‘ 20 110
Tent, cdge of min camP , 270 ' ' 175 -
Latrinec - 260 160 '
Slccping quartersd 260 . 90
Dispcnsary 220 n 1no




COLAISIFED

L e b M , L ‘-“l

Radio Station 250 o 160
ylecather Station (N cnd of ishnd) 230 110
proj 6.6.Station (s end of island) 24O --

In order to estimate tho rate of decay between g and 11 March, the follcw
ing radiation messuren2nts were taken on three days on Rengelap Islands

‘ 8 larch 11 March
Contral 1living arca '(vil_'lagc) 280 mr/hr 175 mr/hr
southern most cistern 220 or/hr 1.5 or
Roof of cistern (Southcrn most) 21,0 mr/hr 14,0 mr/hr
Ground (contact) cistcrn arca 220 mr/hr 110 @r

hn arca was sclected 30 yards inland froz the Rengelap comctcry as a ocas
ing point for future decay measurcocnt se This arca is outlined with 2¥Les plac
on pails, The waist height reading was 210 rr/hr at 1000 hours, 11 larch 1954

Te Sample collections

Watcr sacples were collccted frod the watcr supplics of all inhabited
arcas. Abcut two quarts of watcr werc transfcrred to a polycthlens bottlec at
cach site, These will be turned over to the New York Opcraticns Qf fice/ AEC J

analysise.

" goil szmplcs were collccted at 211 inhabited arcas and alsc at scvert
gninhatited Telands, 10 collccting the soil samplcs a onc foot by onc foct
squarc was 3T on the ground and soil to about one inch of depth was remeve(
froa the square and transfcrred to a cardboard containcre. The pricery se=ples
will bc turncd over to the New York Operation 0ffice, iZC, for analysis, and
somc smaller sacplcs will be analyzed by Program 2 of TU 13.

Listed in Table 3 arc the samplcs taken with the doso ratc mcasurcd .
at waist hcight ab the location where they were talene

"TABLE 3 — SOIL

Samnlc Nc. Atoll Island - Date Mr/MHr
s Rongelap Rongelap (North cnd) g8 Mar LLO
2 Rongelap Rongelap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 =mile north of

village) g Mar 340

L Rongelap Rongelap (ncar South cistern .

of village) g8 Mar 220

% Rengelap Eriiripmpa 8 Mar 220

&t Rongeclap Eniaetok 8 Mar 900

T* Rongelap Kabelle g8 Mar 2000

g Utirik . Utirik : 9 lar L0

9 Bllar Bilar 9 Mar 160

10 Rongerik Fniwotak 10 or 280
1% Ailinginae Sifo 10 Mar 100
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Sazmle Mo, atoll Island Date Ur/Er
1 Rongelap Rongelap (central cistern) 8 lar 300
o Rongelap Rongelap (North part of

- village) B Mar 350
3 Rengelap Rongelap (Northerncost

‘ cistern) 8 ar  LOO
L Rongelap Rongelap (Southernmost

clstern) 8 lar 220

[ Utirik Utirik {cistern near church) 9 lMar 40

[3 Utirik Utirik (cistcrn at south of
, village) 9 Unr Lo
7 Rongerik Eniwetak (Distillation water) 10 Kar 240

In additicn to the above, a saople of foilage was taken at the win
ward side of Bikar Island, The radiation field was 180 or/hr on 9 Yarch 195

at this point,

8. Cénclusims and Recomzendntions

a. The radiclogical survey proved that a large yiold surface dete.
tion can preduce e:n:tx‘emel:?r serious radiclogical contaminatien over a distan
more than 120 miles dovowind and impertant contaminaticn about 250 riles dov

Wi.nd.

b. The center of the contamination psttern from the BRLIVC Shot lic
samevhat narth of Rongelap and Rengerik .itolls and probably not fer frcoa 1l

between Bikdni and Bikar. _

¢. Although the fall~out was serious on Rongelap Island located at
the ectreme southeast tip of the atoll, the contamination was about ten tice
grester at the north side of the atoll, twenty miles away,

d. The contamination decreasad by a factor of about eight over the
dovawind distance of 50 milcs between Rongelap and Rongerik,

¢. Standard mili. tary field housing provides a significant degree o
protecticn to personnel inside,

f. The AN/PDR-39 proved to be a very satisfactory lnstrument for
field survoy work under rigorous environomental conditions,.

gs A single DDE with two (2) whale bozts is not a completely satic
factory mcthod of conducting a broad radioclogical survey of the type jugd
completed, Future surveys should consider using vessels capable of cntering
more of the etolls and of handling a heldicopter and several smll boats,

8§ Incls:

1. Rad. Survey Rongelap /s/ Herbert Scoville

2., Rad., Survey Utirik ~ DR, HEREERT SCOVIILE
3. Rad. Survey Bilar Technical Direct

L. Rad, Survey Rongerik . AFSVP

5. Rad. Survey Ailinginae
& Sunmary of Rad. Surv':‘b
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which commenced about 1018, 5 May following Runt [I, and &id not materially interfere
with the work csrried on by the S8ectica.
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8.4.3 Discussion

1. Lagoon ind drinking-water samplex After the Shrimp event it becare evident that re
covery programs and preparations for future detcnations at Bikini Atoll could only be accom-
plished by personnel warking {rom ships anchored in the lagoon. Each detonation resulted in
the lagoor water being contaminated; the magnitude and persistence of the contamination
depended on the yleld and location of the shat with respect to the anchorage sites.

A program was initiated by the TG-7.3 Rad-8afe Officer to pick up da{y samples, both
trom the swrface and 90 ft below the surface, at various points tn the lagoon. The samples
were turned over to the Radiation Analysts Section, where the specific beta activity in micro-
curies per milllliter was determined The purpose of the program was to protect the ships
from the accumulation of hazardous amounts of radiation wher anchored The maximum con-
ceniratiop encountered in the lagoon anchorages was 8.4 x 1073 uc/ml. The average activity
varied from 1 x 10~% puc/ml to 8 x 10~ pe/mi.

Also of interest was the drinking water on the ahips since it w28 derived {rom the distilla-
tion of the lagoon water in the ships’ evaporatora. The possibility of carrying radioactive par-
ticulate matter into the {resh-water output axisted, especially on board ships used primarilys
hotel accommodations. Accordingly a program was set up by which ahips turned in samples of y
drinking water and intake water {rom the lagoon on at least a dally basis. These samples were
alsc analyzed for bets activity in microcuries per milliliter. No drinking water on board the
ships was found to contain any appreciahle radiocactive material. In view of the fact that the
activity found in the lagoon water was assoclated with the sediment left after evaporating the
water, it was not surprising that the drinking-water samples derived {rom the condensation of

ter vapor from & distillation process contained no activity.

As the operntion progressed it became evident that excessively contaminated water could
be observed visually a8 & result of the sediment being deposited in the water and could be
evaluated adequately using only & PDR-38 survey type meter operated {rom a helicopter hover-
ing over the surface of the water. Asa result of using this technique, follcwing the Morgensten
event the number of lagoon samples to be analyzed was reduced considerably and more time
could be devoted to more pertinent problems {see Fig. 5.1).

In addition to the drinking-water samples from the ships, drinking-water samples were
aralyzed {rom Rongelap, Kwajalein, and Uterik islands. The initial samples from Rongelap
were collected at the time the natives were evacuated {rom the {sland oo § Marck and followed
to the end of the operation for decay characteristica. The specific activity of these samples
indicated that the water was contaminated from 3 to 25 times above the AEC operational tol-
erance of 5 x 10~ uc/ml. A representative decay curve for one of these gamples {8 shown in
Fig. 5.2. No apprectable activity was found in the samples {rom Kwajalein Naval Station. Sam-
ples taken on the survey trip to Rongelap and Uterik islands indicated an average specific ac-
tivity of 1.4 x 10~ ue/ml and 2.1 x 107 uc/ml, respectively. Two sampies {rom Rongelap con-
tained no activity and are not included in the above values.

2. Air sampling: Portable air samplers, capable of drawing 0.85 cu ft of alr per minute
through & 6-in. filter paper, were used on the initial survey flights follewing each event and
during those periods when fall-out occurred on board ship. With the instrument on for 15-min
intervals during the fall-out period, a continual check could be made as to whether fall-out was
still occurring and at least a qualitative estimate could be made of the order of magnitude of
the concentration of the radicactive contamination in microcuries per cubic foot of air. Using
such a large-sized filter paper necessitates folding the paper twice in order to place it on the
bottom of 2 large iead pig. Only gross counts per minute were obtalned in counting. After these
{nit!al data were taken however, & small portion of the filter paper was mounted on a brass
planchet and followed for a period of time {n order to obtain the decay characteristics of the
sample. The decay curve for two such samples, collected after Alarm Clock and Runt II, are
shown in Fig. 5.3. The air samples collected on 1 March, when the USS Baircko received 2
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trojectory for the twenty thousqp foot level, This trajectory, formerly
moving toward the HIE, was reforecast to move in a circular clockidse
path through south to west. The CINCF.CFLT advisory included no health
hazard problem for surfecc and elr routes, but that fell-out on Bikdni itoll,
as well as damane to structures, would delay re-entry several days. Further,

the advisory stated that NYKOPO Flisht :ble was scheduléd for 2 Yarch and
that it wes nrot anticipated further action would be neccssarye.

During the trip back to ENIVETOK on the ni-ht of B Day, the flecet
encountered a wide area of fipely divided (apparcntly less than 5 micron)
carticles which caused top-side intensities as hich as 350 ar/hr,  Appro-
priate measurures were instituted by the Navy Task Group Cammander to the
offect that all personncl not essential to open deck duties woulcd remain
indosrs. Ships’ weather doors wcre closed and the woshdown systems
orerated intermittently. A1 personnel were debarked at RNIWETOF by about

10001, 2 March.

The TG 7.4 radsafe monitor orcer to RONGEIIK viz KW.JALEIN, arrived
over JONGEUK at about 0945, 2 Harch. 4 pass was pade over thc lenpth
of the island where readings from L JN/TDR T1B instruments were 200 or/nr
at 500 feet and 350 nr/hr at 250 feet. The latter readinz and a request
for additional aircraft wes rclayed back to TG 7.4 via KW .J/LEIN, The
rclay resulted in considerable delay and misuncerstancings due to garbles,
Upon landing at ROUGEAIK at 11301, the monitor advised the detachnent to
evacuate. The follewing adlitional racsafe readings were tcken:

a. Inside a building where the men srent most of their time: 600
mr/hr. (feading wes low because the building had been weshed down early

in ths morninz,)
. b, Outside the above building, wnist heisht: 1800 mr/hr to 2400

or/hr,
c. Surface of a bed in a living tent: 1200 ar/hr.

Ei-ht men were loaded on the alrcraft and evecuzted to KiL.JLLEIN arriving
2t about 1L0GY, 2 March, Due to non-availability of additional amphibious
airlift, the remaining 20 personnel were picked up on a return trip, and
discharsed at KW.J.LEIN shortly after 1900H, 2 March. A1 persannel wcre
deconteminated by the TG 7.3 scarch squedron stationed en KW..J/.LEIN,

Lt approxinately 120Qd, 2 March, nadsafe of the task force wos advised
of the TG 7.4 monitors intcntions to evacuste MONGEJK. In the absence of
intensity reacdings it was mutually asreed not to authorize evacuaticn and
to request rzdiation intensity readings., This resulted in the puzzling
information of "3.2 r/hr at cne inch” and the more useful reacding of 340
nr/hr at 250 fect, It was mmtuelly agreed (by the TG 7.4 and Task Force
Radsafe Officers) that an ovecuztion was necessary and verbal authority
was riven 4 dc cc, The negative answer to the first request to evocuate

SECRETZ . 458170  RESTRICTED DATA
ATOMIC ENERGY ACT — 194¢
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PAFLDNARY RESULTS NIKOPO ADIBOIN: MONTTORING SURVEY FLIGHTS
G/L 1 W.ACE 195k (CONDUCTED BI TErLTH AND S.FETY LaBOw.TORY,
Y YOR OFLLTIONS OFFICE, 4EC)

XD W XM
LOC.TIN GROUND GOUND
( .TOLL, UNLESS LoC.L TIME INTENSITY Loc.l TRE INTNSITT
OTHET-ZSE INDIC.TED) 102CH)  (mr/hr) (1. 2CH) (mr/hr)
HPLE
X/ LEIN 021800 0.6* 0L1200 0.5%
L.E 021210 »08 0LOTL0 <Ol
UJ.E 021224 «10 0L0752 Ne
WOTHO 021300 1.00 0L0819 1.60
BTEDND (N/2D ISLAXND) 0LQO913 96,000
JTLINGTNGE 021328 4L00.00 041011 200 to 390
2ONSELGFP (ISLOXD) 021345 1350  (RONGIL.T survey did not in-
¢lude RONGEL:FP ISL.ND)
RONGTRIK 022400 1720 04110 1050
T..ONGI : 021525 1.4 0L1533 1.6
10,008 021628 600 0L1632 160 .
UTIRIK 021651 2.0 0OL1655 48
T.K, 021655 160 0L1702 4L
LJLUK 021716 76 0L1810 20
JEMO Q1725 18 041820 12
LIKIET 021740 6.0 0L1830 10
(NOTE: There 4s scme doubl that {rtensities indicated represert the
maximm for the atolls l.sted or that the pro—survey covered the same
Jocation as the 2 March survey. Readings marked with asterisk are
groand observetions.)
B.KEX
N.MU 030720 «02
JIOLINGPALAT 030745 <08
N MORIK 031L23 20
EBQN 0312L7 20
K11 031224 «20
JILUIT 031206 20
ML 031109 «60
LIO o318 N o)
AUJIURO 031016 2.0
4UR Q30945 o0
M. LOELAP 030524 S,6
ERIKUB 030902 &.0
WOTJE 030850 20 »
— iy ~ T
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Based on the Bikini experience and the forecast T2-hour air particle
trajectoriss, NYKOPO Flight Able was scheduled for 30 March to assess the .
effacts of secondary fall-out on the gtolls east of Bikini. ’ !

© g

On 3C March a report wes received from CTG 7.3 to the effect that mo
esrly fell-out wae received by any ship except the experimental YAG's, thst
nezrly all ships and boats receivsd light eontarination froc fell-out occur-
ring aprroximstely 40 to LB bhours after shot time, that average readings of
25 zr/hr were reduced dus to decontaminstion and decay, that personnel ex-
posures ware Begligible campared with BRAVO {estimsted average additional
individual exposures due to ROVEC wa? approximately 50 mr), and that, although
the western quarter of the lagoon was still highly eontarinated, it wes doubt-
£l if lagoon contarination would become a eerious probler to ships. The
above informatior was pessed on 31 March to CINCPACFLT in accordance with
& post-BRAVO request by CINCPACFLT for such information.

Bhpe ..

On 31 March informstion was received froam the G 7.3 unit on Ewajalein
to the effect that § mr/hr meximms were observed on the windward side of
tree tmmks, 1 to 3 mr/hr averzge oo beaches and 1 ¢o L mr/hr average on
windwerd sides of buildings. The averzge Ewzjelein backgrund prior to 31
Merch was 0.05 mr/hr. The sdvisory further stated that aircraft om training
flights in the local areza were concentrating contarinstion reaching maximm
yelues of 20 mr/hr on engines. (Note: Approximately the same vzlues were
obssrved at Eriwetok by the evening of 29 March. Values were $ mr/hr average,
with 15 mr/hr meximm on windward surfaces.)

On 1 April a spetial radsafe adviscry was dispatched tc Coobhavita Kws ja~
leir t¢ peassure the garrison relative to the light fall-out experienced.
This adviscry noted that the fall-out cn Ewzjalein was cf a degrec equive-
lemt to thet experienced on Eciwetok and considered inmsignificant fram a
bezlth standpoint. As a precautionary msasure, it was suggested that Xwzja-
leir weter cetch basins be exarined carefully, the first run-off of the next
reir. be isclated and that a pint sample bs taken for amalysis. Yhe facili-
ties of the task force were made available (and accepted) for this annlysis. :
(Subssquent analysis indicated mo activity 4n the five samples taken except 2 3
the ome from Oper Storage Tank No. 10 which read 4.85 x 107 microcuries !
per mill{ldter.)

Oz 3 April in response to a requsst froz Ewajalein the above advisory
wes re~quoted to dnclude CINCPACFLT, and further stated that the Tesk Force
8taff Surgeor would visit Ewajalein to establish suitable operating proced-
ures for future shots. {No further @ifficulties arose for the remainder

of the CASTLE series.)

On § April information wes vecelved that wire services were varrying

Tolky- stcries reporting two daponese £ishing wesssls outside the Danger Arse
erriving at port with radiocactive tuna. These storiss indicsted that some
af the catch was dsstroyed, weasels reportedly radicactive, but no illnees
reported on the crews, No official confirmation wes received, and from ths
press stories the eomtamination appeared to be slight. Considering tims and
distance factors, the eontamination oould have coame froc RROD at fishing

groumds to the east mortheast of GZ.
"‘E"\l T e ek
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