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SUBJECT: Radiological Survey of Downwind Atolls Contaminated by BRAVO

1, Acknowledgement

The members of the survey toam wish to express thcir appreciatio to the
Captain, officors and members of the crow of the USS NICHOLAS (DDE 449) for thei:
assistance and cooperation in conducting tho survoy herein reported. Captain
Elliot turned over all possiblo facilitics of his ship in ordcr to assist in the
survey. LT Frink, tho Exccutive Officcr, organized all the operations of tho
boat partics, and it was only through his personal dircction and participation
that it was possible to carry out the small boat surveys under cxtremoly difficu
eenditions, Since most of the lagoon waters were not navigable by a DDE, it was
neecssary to make long boat trips in “high scas and land on tricky coral reefs,
That it was possible to make, without mishap, a detailed survey of fivo widely
separated atolls in the course of threc days with only two boats was largely duc
to his efforts,

2. Introduction

The BRAVO Shot contaminated a number of atolls in gorerally castward
direction from Bikini to such an axtent that it became necessary to cvacuate the
native populatims from Rongelap, Alinginae and Utirik Atolls and the military
persannel on Rongerik Atoll, Following this cvacuation CJTF SEVEN organized the
subject detailed radiological survey of the atolls to the castward of Bikini
(Ref, CJTF SEVEN Eniwctok 060400Z). The data from this survey wore required for
the following purposcs:

&e Tho evaluation of the radiation cffccts on cvacuccs,.

b. The cstimation of the clapsed time before rcoccupancy.

Ce The cstimation of the residual radiation effects of large yiclds
surface dctcnations.

~ In connection with this survey, tcams from various Task Groups and Mr.
Wilds, Trust Territory Representative, rcturned to the atolls to secure the
evacuated habitations, service military cquipment, and obtain documentary photo:

graphy.
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SUBJECT: Radicsogical Survey of Dovnwind itolls Contaminated by BRAVO

8 March — 1000 ~ 1800 Two partics in smll boats surveyed living arca
on Rongclap Island and castorn half of Rongclap Atoll

9 March — 0700 + 1130 Two partics in smll boats procecded from the D
which wes stationcd outside Utirik Atoll and survcycd
Utirik and Aon Islands, the main islands of the Atoll

9 March — 1500 ~ 1700 Onc party in a small boat landed on the outer
reef of Bikar Island and survoycd the island, the onl
large island of Bikar ‘Atoll,

10 March ~ O700 - 1100 Two partics in small boats proceeded from the D
which was stationod outsidc Rongcrik Atoll and survey
Eniwctak Island (where the Task Force's Units had bee
stationed) and the other important islands of the Ato

10 March — 1430 = 1980 Two partios in smll boats proeccdcd fromthe D
which was stationed ovtsido Alinginac Atoll and surve:
tho inhabited islands of the Atoll,' e

12 March - 0700 = 1400Onc party in a small boat surveyed the northw.
orn islands of Rongclap Atoll and onc party rechcckoca
tho Living arcas on Rongelap Isiand and established a
-rofcrence lecation for future decay-mcasurcments,

12 March ~- O800 Survey tcam arrived Fniwotok Atoll via DDE.

4. The following personnel from tcst projects in TG 7.1, TU 13, scrved as
members of the survey tcam:

Horbert Scoville, Jr, TU-13 Staff
Richard Rast Project 2,1
Richard Soule Projoct 2.5a
Walmer Strope Project 6.4

The USS NICHOLS (MDE 449) supplicd boat crows under the direction of LT Cliffo:
Frink, Executive Officcr, for surveys. -

5. Instrumntation

_  Radiac sct AN/PDR-39 was sclectcd as the instremcnt to be used in the
conduct of the survey. Fivo (5) cach of AN/PDR-39 wero cniibiated with an 80
Curic Co source twenty-four hours before departure, Th: cilibration yiclded :
zcro variation between instrummts ~ any scale. Upon cross checking three of
these instrumats, (a point of actual survoy) in a radiaticn ficld of 0.320 rf
it was found that all threo instruments gave the same reading.

Theso survey meters were subject to prolonged use under adverse condi-
tions of dampness (to the point of sca watcr splashing ovor thom), salt deposit
and continual rough handling. With onc cxccption, all instrumnts oporatcd
cfficicntly for the duration of the opcration. On the final day it was found
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that onc survey motor could not be properly zcro adjustod. Tho four remining
AN/PDR~39, still operated cfficicntly and scomed to be in good working order,

@nc (1) cach Bockman MX-5, and one (1) cach AN/PDR-27A was brought alon:.
for any low intonsity checks noccssary. Two (2) cach calibratcd AN/PDR-T1B, worc
on hand to scrvo as spares in the ovont of opcrational failure with tho ‘N/PDR~3:
None of these instrummts wore roquircd.

6. Tho average and mocimum gamma doso rates measured on tho various island:
of cach atoll are plotted in Figures 1 through 5, All measurements wore mde at
waist hcight unlcss otherwise indicatcd, The mximum readings do not include
measurements mado with the instrument noxt to a contaminatcd surfaco,

Detailed survoys were made of all the inhabitcd localitics, Typical
readings aro given in Tables 1 and 2 for the nativo villago of Rongclap Island,
and the TG 7.4 camp on Iniwctak Island. In gencral, tho villages and the camps
appeared te have slightly lowcr avcrago dosc ratcs than the romaindcr of tho
island, This can porhaps be ascribed to different gcomctry of tho contamination
and to slightly grcater penotration into the looso gravel in the nativevillagss.
The desc ratcs inside the nativo huts appcarcd to bo almost the samo as the doso
rate outside. The doso rato in the middlo of tho military barracks, tonts, and
shacks wes 1/3 to 1/2 that outside. This reduction 4s probably largely a geomet
effect. Tho dose rate fcoll off rapidly on the beach below the high tide mrk.
Thero was no cvidence of rain washing off the contaminated mtcrial. The foilae
on the windward sides of the islands appcoarod to be slightly above average con-
tamination.

TABLE 1

TYPICAL READINGS IN RONGEL‘P VILLNGE — 8 MARCH

Location Dosc Rate (ar/nr)

Rongclap Island (average) 375
Conter of village 280
Near central cistern 300
Near southern cistern 220
Near northern cistern 350

TABLE 2

TYPICAL READINGS IN CAMP ON ENIWETYK IS. - 10 Mir

Outside Dose Inside Dose
Location Rate (mr/nr) Rate (mr/fnr)

Eniwotak Island (average) 280 --
Mess hall 220 140
Tent, cdge of main camp 270 175
Latrine “= 260
Sleeping quartcrs 260
Dispensary ~ 2D
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Radio Station 290 160
Weather Station (N end of island) 20 110
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 three days on Rongolap Island:

. 8 March 11 March

Central living areca (village) 280 orfnr 17@ or/hr
Southern most cistern 220 or/nr 145 ar/br
Roof of cistern (Southernmost) 240 mr/hr 140 mrfhr
Ground (contact) cistern arca 220 or/hr 10 arfhy

fn area was selected 30 yards inland from tho Rongelap cemctcry as a mas.
ing point for future decay measurements, This arca is outlined with 2X%4s plac:
on pails, The waist height reading was 210 m/hr at 1000 hours, 11 March 1954.

7~ Sample collections

Water samples were collected from the wator supplics of all inhabited
areas. About two quarts of water wore transferred to a polycthlenc bottle at
each site, These will be turned over to the New York Operations Office, AEC
analysis.

Soil samples wore collccted at all inhabited arcas and also at scvera’
uninhabited islands, In collecting tho soil samplcs a one foot by one foot
squaro was martsdon the ground and soil to about one inch of dopth was removed
from the square and transferred to a cardboard eontaincr, The primary samples
will be turned over to the New York Oporation Office, AEC, for analysis, and
some smaller samples will be analyzed by Program 2 of TU 13.

Listed in Table 3 are the samplcs taken with the dose ratc measured .
at waist height at the location where they wero takon,

 

  

TABLE 3 —- SOIL

Samplo No. Atoll Island Date Mr/r

Bil Rongelap Rongelap (North end) 8 Mar 440
2 Rongelap Rongelap (Center of village) 6&8 Mar 260
3 Rongelap Rongelap (l1 mile north of

; village) 8 Mar 340
4 Rongelap Rongelap (near South cistern

of village) 8 Mar 220
5* Rongeflap Eriirippu 8 Mar 2200
6 Rongelap Eniaetok . 8 Mar 300
Te Rongelap Kabelle 8 Mar 2000
ae Utirik Utirik 9 Mar LO
9 Bikar Bikar 9 Mar 160

10 Rongerik Eniwetak 10 Mar = =280
11* Ailinginae Sifo 10 Mar 100

COPIED/DOE *Small additional sample taken for analysis by Program 2 of TU 13. SI/
LANL ROY 4 tr aan
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TABIE_3 = WATER

Sample No. Atoll Island Date ur/ir

3001 Rongelap Rongelap (central cistern) 8 Mar
2 Rongelap Rongelap (North part of

village) ‘8 Mar 350
3 Rongelap Rongelap (Northernmpst

cistern) 8 Mar 400
4 Rongelap Rongelap (Southernmost

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

village) 9 Mar 40
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 or/hr on 9 March 195)
at this point.

8. Conclusios and Recommendations
. * eS

ae The radiological survey proved that a large yicld surface detor-
tion can produce extremely serious radiological contamination over a distanc-
more than 120 miles downwind and important contamination about 250 miles dow
wind.

b. The center of the contamination pattern from the BRAVO Shot Me.
sauewhat north of Rongelap and Rongerik Atolls and probably not far froma L
between Bikini and Bikar,

¢. Although the fall-out was serious on Rongelap Island located at
the extreme southeast tip of the atoll, the emtamination was about ten times
greater at the north side of the atoll, twenty miles away.

d. The cmtamination decreased by a faotor of about eight over the
downwind distance of 50 miles between Rongelap and Rongerik,

e. Standard military field housing provides a significant degree at
protection to personne] inside,

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

ge A single DDE with two (2) whale boats is not a completely satis-
factory method of conducting a broad radiological survey of the type jut
completed, Future surveys should consider using vessels capable of entering
more of the atolls and of handling a hclicopter and several small boats.

6 Incls:
1, Rad. Survey Rongelap /s/ Herbert Scoville
2. Rad. Survey Utirik DR, HERBERT SCOVUOLE

3. Rad. Survey Bikar Technical Director 4
4. Rad. Survey Rongerik AFSHP  mmpeamanamamaammemamion\ /
5 Rad. Survey Ailinginae._ -.- ¢--
6. Summary of Rad. Survey> Sggggeneceelggss

 



 

 

m
e
t
e
e

P
T
H
T
T
R

T
e
y

a

p
a
t
b
e
n
t
c
t
s

d
i
r
e

a

N
A
E
H
*
S
a

,

4
6
0
0
{
8
8
0
0
)

4
5
0
(
4
0
0
) S
O
U
T
H

P
A
S
S

 
 

    
   

2
2
0
0
(
2
7
0
0
)

LU
KU

EN
IS.

a
ER

UR
IP

PU
IS

26
v0

(3
50
0)

Aa
s

.

s
o
.

f
e

R
O
N
G
E
L
A
P

A
T
O
L
L

_
B
I
G
A
M
H
U
O
B
.
A
.
”

.

,
R
A
D
I
O
L
O
G
I
C
A
L

S
U
R
V
E
Y

.
@

M
A
R
C
H

ER
AP
UO
TS
U

m8,
AV
E.

RE
AD
IN
G

(M
AX
,
RE
AD
IN
G)

Y
rn
ar
r0
K
»

M
R
/
H
R

fso
aa
00
)

MO
TE
!

U
N
D
E
R
L
I
N
E
D

V
A
L
U
E
S
W
E
R
E

4
M
E
A
S
U
R
E
D

O
N

{1
M
A
R
C
H

A
N
D

i
C
O
R
R
E
C
T
E
D

T
O

8
M
A
R
C
H

B
Y

BO
GO
NT
OA
MA
AL

IS.
 T
'2
pE
CA
Y

L
A
W

(
F
A
C
T
O
R

1.
48
)

 
 
 
 
 
 
 
 
 
 

;
RO
OH
I

55
.

}
ew
ta
no

3s
,
50
0/
80
0)

R
I
O
O
R
M
A
R

BS
.

WE
OB
LI

wy.

B
O
S
E

3.
35
0(
75
0)

: f
RO
GG
UT
AU

BB.

ff 4
BO
KU
JA
RI
TO

BS
.

 

F
I
G
.



=  

  UTIRIK ATOLL

RADIOLOGICAL SURVEY
9 MARCH

  
   
   

 

¢
UTIRIK PASSAGE

  

 

AVE. READING (MAX. READING) PIGOWAK

MR./ HR  
  

 

UTIRIK 39(50)

AON IS, 40(60) 2

N. MILES

Th ae cricted date
as ™ et
jee Tita tra, aclomureot
ts conten: y manne? to an uneath.

orited Ma protibited. F 1 6.2
.

j POPIED/OGE E
PANL RCE



   

    
  

This doct®
as defined in the
1946. Its trang

JABOERUKKU IS.

ARUMENT IS.

BIKAR ATOLL

RADIOLOGICAL SURVEY

9 MARCH

AVE. READING (MAX. READING)

MR/HR

Thi, contai stricted data
as pacrcy Act of
1946. Its tra or closure of
its content, My manner to an unauth-
orized ip prohibited. F | G 3

e

COPIED/DO

LAKE Re,



’
é

  

  JEDIBBERDIB 1S
>

LATOBACK 1S.

ZBa
. n

ee

‘ OTERIKKU 5
@™
@ MORTLOCK Bs

450(p00)
   

 

   

   

1000(1 200)

‘ BIGONATIAM

BOCK IS.

‘ ‘

RONGERKK IS
400(450)

BpocK PASS

TARROWATT IS.

=

RONGERIK ATOLL

RADIOLOGICAL SURVEY

10 MARCH

AVE READING (MAX. READING)

MR/ HR

ENIWETAK BS.
280(300)

BENCH MARK

FIG. 4

} PIED/DOE
PANL RO.

4 +See ee



A
I
L
I
N
G
I
N
A
E

A
T
O
L
L

R
A
D
I
O
L
O
G
I
C
A
L
S
U
R
V
E
Y

10
M
A
R
C
H

A
V
E
R
A
G
E

R
E
A
D
I
N
G

(
M
A
X
.
R
E
A
D
I
N
G
)

M
R
/
H
R
.

N
A
J
I
B
U
E
N

IS
.

m
=

B
O
K
O
N
I
K
A
I
A
R
U

18
.

a
14
0
(1
60
)

a
S
i
n
e

a
n
t
e
n
n
a
e

t
n
t

C
H
A
R
A
I
E
N

I
.

COPIED
LARL ReQE7

 

sI
ro
O

t
e

19
0(

12
9) a
a
n

B
O
K
O
R
Y
U
R
E
N

JS
.

%¢

MA
NC
HI
NI
KO
N

IS
.

-P
‘

 
N
S

FI
G.

5



 

o
h
o
N

w
o
w

T
A
R
E  

 

F
O
X

. b
a
n

BI
KI
NI

 

 
 
  

j
=

00
B
O
K
O
N
I
K
A
I
A
R
K

E
N
G
A
M

30
0
a
,

10
s
o
t

o
o

o
t

A
I
L
I
N
G
I
N
A
E

E
N
L
A
I
O

2
5
0

B
U
S
C
H

3
2
0

=

A
R
B
A
R

DD
R
O
N
G
E
L
A
P

18
0

W
O
T
H
O

1S

w
o
r
w
o
\  23

00
NA
EN

Z
u
e
8

R
O
N
G
E
L
A
P

f
)

BO
CK

8
8
0

-
HO
NQ
ER
TE

26
0

N
V
C
h
a
m
e
r
a
x

In
o

R
O
N
G
E
R
I
K

AN
ID
JE
T

10
0

EN
IA
ET
OK

80
0

o
e

0

a
e
c
h

a
e

S
U
M
M
A
R
Y

O
F

R
A
D
I
O
L
O
G
I
G
A
L
S
U
R
V
E
Y

‘
N
O
T
E
:

A
L
L

V
A
L
U
E
S

A
R
E

A
S
H
R

A
T

R
E
F
E
R
E
N
C
E

T
I
M
E

O
F

O
N
E

H
O
U
R

A
F
T
E
R

A
U
R
S
T
,

E
X
T
R
A
-

P
O
L
A
T
E
N

B
Y

M
E
A
N
S

o
F

T’
'®

D
E
C
A
Y

L
a
w
.

T
H
C
S
E

V
A
L
U
E
S

C
I
D
N
O
T

A
C
T
U
A
L
L
Y

E
X
I
S
T

S
I
N
C
E

T
I
M
E
S

O
F

A
R
R
I
V
A
L

O
F

C
O
N
T
A
M
I
N
A
N
T

W
E
R
E

C
O
N
S
I
D
E
R
A
B
L
Y

L
A
T
E
R

 

 
 

(
7
0
°
E

t

D
e
m

a0

B
I
K
A
R r
N

 

U
T
I
R
I
K

A
I
L
U
K

s
O

4
0
r

a
0

 
1
o
°
N
 

FI
G.

6

 

 

L
I
K
I
E
P

 

 
 

 


