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ROGRAN 2 - NI IATIOR STUD
Progranm Diractor - LtCol EB.A. Martell, USA ‘ ',
. "}
ofect 2,1 = IATION DOS 2!
" Project Officer - Major R. Dempsey ' r

The objective of this project was to measure gamma radia-
tion exposure at various locations surrounding a nuclear
detonation.

Gamma f£ilm and chemical dosimeters, placed in blast shields,

vere used to measure the gamma radiation at various land and

vater stations.

TABLE 2.1-1

RESULTS s LAND STATIONS
Dose Rate
at Recovery Total Recovery Value X in

Btation ' Tinme Dose Time A= A.4~X

Baaber _ Location (r/hr) (r) __ (hrs) 2ot
‘g Adruxi1yd 6 180 82 .85
Alrukiraru 37 130 82 92
' Bigiren .io 100 82 .go
irikku o1l 56 100 «87
Chieerete o2 50 100 T 490
| Arriixan +10 50 100 .85

9 - Ourukaen 016 60 100 .

\ Bokoaetokutoku «20 70 100 .
1 Bokororyurn «20 70 100 « 8k
! Yurochy 10. 6000 78 1.10
i1 Torixicu 9. 6250 - 78 1.12
18 __ Aomoen 3.8 000 . 78 - 1. ég

a Romur {k¥xu 12, 500 78 1. B |
Aomoen 8. 5000 78 . 1.10 }
:gx%md stations, except those in the Yurochi-Aomoen Com-
’ &verage decay law exponent is 0.88.
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For the Yurochi-Aomoen Complex the average exponent was

1.1, The variation in the Yurochi-Aomoen exponent may be due
to the fractionation of the contamination. The results of the
vater stations rule out the possibility of eloud or initial
radiation contribution.

TABLE 2.1=2
RESULYS: WATER STATIORS
Dose Rate '
at Recovery Total Recovery
8tation Time Dose Time
Tuaber Location (r/nr) (r) ¢ (hrs)
2y Alrukiraru 2028 30 82
29 Bigiren «020 30 82
a1 Reere~Bigiren - «020 7 82
22 Eniirixku 2040 7 100
Yurochi 10, 1300 78
1 Yurochi-Uorikku s, 1 78
17 Romurikku 6. 1500 78
19 Romrikiku 6. 2Loo 78
20 Romurikxku-Aomoen 2. 2400 78
8 Namu Reef .10 515 78
9 Xaxu Reef 10 12 78
10 Namu Reef «10 420 78
1 ¥amu Reef 10 - 562 - 78

™e ree? stations show that the initial
gamma exposure was
losigniticant beyond 16,000 ft.
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’ASK UNIT 7 « J. D, SERVIS, MAJ, USA

(J. D. Servis, Maj, USK)
RADIOLOGICAL SAFETY

A damage and radiation survey was conducted at H¢ L hours on{-]

day. This survey covered the islands of the atoll and was conclusive enough

to 1imit reentry to Enyu and Alrukiiji on the first day. This survey indicated
that recontamination was extensive throughout the atoll and lagoon both to the

east and west. No significant secondary falle-out was encountered at Bikini as

‘a result of this detonation.

Lagoon water was heavlly contaminated with radioactive sediment,
Readings of 1 r/hr were obtained at 100 feet altitude in the vicinity of sero
point m_l dxy. Floating objects revealed readings of 1 to 3 r/hr on
shot day. Small boats and barges in Bikini = Enyu anchorage wsre contaminated

to a moderate degree (1 - 6 r/nr). Lagoon ﬂushi.ng. through ths southwest

passage materially increased radiation levels in Enilirikku - Bokororyuru areas.
Besults are shown in Table 7-1,
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‘ TABLE
UMMARY

Extrapolated
Island He L hre 1 day M+ 5 days#+ Background
Enyu " 18. 2.0 - oll 02
Bildni 225, 2s. 2.0 32
Aomoen 50. 6. .80 . 1.0
Romur ikku és. 7.5 1.2 1.0
Vordkiu 95, 12, 2.0 .25
Yurochi | 95, 12, L.0 1.0
Namu 10. - - 1.0 .80
Bokobyaadaa - - - - .95 3.0
Ouruklen’ 3.5(?) SOn o12% .0l
Arriikan 1.3, T .60% W10% .08
fifrtk 18 .01 .0l = 1,0 .03
Arukid 31 .505 .01 .0 .01
Crater -- 1,00en -- - -
Lagoon - -

-- 80(vest) - -

' Radiation shine from water in southwest passage.

* HMna aerial survey.

™ Bsading at 100 feet.
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TABLE 2.1-1 ‘
GAMMA EXPOSURES -h j

Rate at Recovery Act®
Exposure Recovery Time Rate
fon Type Llocation (r) (r/hr) (hrs) (r/hbr)

Land Yurochi 21% .500 78 1.4
Beach Yurochi 16.9 .060 78 120
Uorikku
Land Uorikku 21k 600 78 1.40
Eluff Aomoen 83 «200 78 «500
Beach Romurikku 13.6 +«100 78 .1%0
Land Romurikku 25 +«8600 78 2.10
Beach Romurikku 37.1 .120 78 .100
Aomoen .
land BEniirikku L1 032 100 .01k
land Chieerete 4.0 +O40 100 010
land Arriikan L.6 «03% 100 010
land Ourukaen 5."" 02 100 001‘4’
land Bokoastoku 6.6 JON1 100 01
land Bokororyuru 8.0 .050 100 .01

¢t rate is the rate existing at the time the detectors were

4 {n the field (minus 209 hours.) The residual ra {ation
s n:u.lt of the detonation of‘(’jglt nus

TABLE
QAMA EXPOSURES -

Total -
Exposure (r) gmo (r)* Exposure (r)**

2.8
2.0

NOARROW
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ole - GA SR VS TIME
Project Officer - P. Brown

(P. Brown)
Oblective

To obtain gamma rates vs time for various distances
& nutlear detonation.

Jnstrumentation _
Camma exposure rates were obtained using scintillation

ctors set one foot above ground. The detector outputs were

rded as a function of time on continuous recorders.

Instrument stations on Bokobyaadaa and Famu had been

R=57ed by blast from jdotomtion, making it impossible
) 423%1) instrumentation for close-in measurements.

Stations were installed on Airukiiji, Airukiraru and
%4 Islands, Bkini Atoll, for the detonation of the D j

A1} stations opersted, and showed negligible gamma

{

Fetes for the period of sero time to plus 36 hours,




Prolect 2,3 - NWEUTRON FLUX MEASUREMENTS
Project Officer - T. D. Eanscome

biectives

; Participation m. wae arranged on the basis of
Axae participation without duplication of Project 1k.1 work.
sphysical installation rorE-}u planned and effected on
Aslands west of Aomoen. When the shot location was changed,
'Ccipation vas reduced to the amount indicated. The project
tive is to provide data on neutron fluxes from boosted or
cuclear devices for comparison with neutron fluxes from
pe >usly tested devices. The project is also concerned with
_iatrodnetxon of plutoniux and germanium as nmeutron detectors
"“t to test their usefulness. |
' Detectors were installed on the 1403 line as shown in
3.)1.

TAELE 2,3-1
IKSTALLATIONS
- ¢ (re) Detectors Remarks
: fn0o Bp, U, Pu, Oe Recovered except Np
g 00 ¥p, U, Pu, Ge 8tation Destroyed
o $700 U, Pu, Oe Station Destroyed
< 60 U, Pu, G¢ Complete Recovery

¢ X0 Ge Complete Recovery




(J. D, Servis)
Rad- f‘ ve .
A partial Rad-Safe survey was conducted on@

vy with incomplete atolllrcsults. Results of this initial

vey were conclusive enough to caﬁcel a2ll activities for
ptl, First complete survey was conducted on B+2 days. 4s
result of wind conditions during B and B+1 day areas had
miome Yspotty™ in nature so the extrapolated values repre-
=zting the H+ 4 hour roadin'g’s can only be considered ap-
frrimate. These eitrapolatod values are based on a t~12

t~1.8 decay

- -y vhereas laboratory analyses indicate a
g this period, thus indicating values in excess of

-3¢ noted in Table TU-7-1,

Lagoon contamination, of consequence, was confined

F*-lagoon areas containing suspended sediment. For the first

- days this areas was confined to the western quarter of the

~ -

“a0en., This radioactive sediment washed over the western
~ !y out through the scuthwest passage or settled to the
“:‘&;_-tom of the lagoon in a period of three days.

foun Ko alpha activity was detected in swipes about the

J ‘ udodtbzre because of inadvertantly omitting it from
\8DOrt. - R
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TU-7-1
o o

Extrap,
E+ 4% hours B+ 2 days B4 7 days
40 - 60 1-3 .38 - .40
70 - 125 6 -9 8 - 2.1
25 - 180 1.2 -9 75
" 400, 20. +90
600. 30. 1.0
12%. 6. M5 - .6
1 .02
1500. 75.¢
- 280, 15. 2.0
Hta 65. 3.0
Sta, 1341)
tkororyuru thru 6 - 10 1 - .22 «025 - ,035
- trukd134 |
WRES 8E of Eayu) -2
- 1 readings v;ith radiac instrument AN/PDR-39
- AN/PDR-18 |
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K _UNIT 7 - J, D, Servis, Maj, USA

JOLOGICAL 8A

(J. D, Servis)

Ii Rad-Safe Survey Summary

A partiel Rad-Safe survey was conducted on

{ay with incomplete atoll results. Results of this survey
‘Table TU-7-2), indicated no extensive recontamination of
he atoll except within the Bokobyaadaa - Namu chain, An
oreseen fallout of radioactive material less than §
derons in size did occur on the night of R+1. This fall-
-t covered the atoll and raised radiestion levels by ap~
roximately 100 mr/hr, Because of the late period of fall-
=ut this radiation level would have corresponded to 3.% r/hr
1llout at H+2 hours, This fallout, because of small
-mrticle size, wes much more difticult to decontaminate than

" “he macroscopic particles or
Becondary fall out levelled off between 0700-0800,

- 442, Residusl top-side levels on ships were: Ainsworth -

3 wr/hr, Estes - 12 mr/hr, and Bairoko - 30 mr/hr. Naximum
:evels were 20 mr/hr to 45 mr/hr. |

Lagoon contamination covered the western quarter
.."'f the lagoon with levels comparable to that ofi ,Lagoon
4 ﬂnshing through the southvwest passage materially increased
‘j,_ir%‘ckzround radistion levels in the vicinity of Ouruksen,
;f;:i?bkoaotol;:utoku, and Bokororyuru.
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TABLE TU-7-2
SUMMARY (r/hr)

! :
| Extrap., Q
}Islmd E+L hours R+l day B+2 days groun b
} nyu .03 .03 .06 .03
dkind «20 ' 12 LY 12
; lomoen .80 .80 60 022
} fomurdiin 1.6 1.7 .75 1.1
| lorikku RIS TR .85 1.2
; urochi 8 «1.0 1.3 1,0 1.3
awu 2000, 100. 6
t bkobysadaa  1000. 50,0# 5. 1.2
F yrukaen « O 10 * .16 ¢ o4
riikan «02 J0 32 * .02
Riirikku «005 " «005 05 +01
{rukid je 02 01 .08 .01
hinman 012 012 .06
. rater 03
. aips 002 = O
} i Two hundred £t altitude. -
' Badiation shine from water in southwest pgssage.
f ‘derlined islands indicate islands contaminated byishot.
2
i
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ASK UNIT - J Servis, Ma USA

RADIOLOGICAL SAFETY

(J. D, Bervis)

A partial Red-Sefe survey was conducted o_
day with incomplete atoll results. Results of this survey
did indicate that Bokobyaadaa, Namu, Enirikku, Bikini, and

the Yurochi - Aomoen chain were materially contaminated.

Reentry and recovery were accomplished to a large degree on

: shot day. No secondary fall-out was detected as having re-

} sulted from this shot.

Lagoon contamination was restricted to a V shape pattern

vith apex at Eninman and tips covering the Bokobyaadaa - Aomoen
R trea. A reading of 100 mr/hr was obtained over the Eninman

mchorage at Hé 4 hours. Enyu anchorage wes clear of contami-

don while Bikini anchorage showved traces of contamination
%t E+4 hours.

crater was materially different from that of
in that radiation levels within crater were dependent

BEST AVAILABLE copy
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TABLE TU-7-1

UMMARY (r/hr)

; L

S —

B+l hrs Pre-shot
Island Extrapclated D+ 1 day D¢ 7 days  Background
Enyu - .03 .03 .03 .03
Bikini 5.0 67 .07 «10
lomoen 20.0 2.5 1.6 «35
fomuri kiu 10.0 1.6 .80 .50
- Jorikku 5.0 1.0 .60 R
. Jurochi 5.2 1.0° .60 45
Jlmy 250. 30.0 16.0 1.5
;' waadag 600, 16.0 9.0
- wyukBen 60 .08 .02 012
o 22idkan .50 .07 .01 .008
¢ &idrdkiy 210.0 2.4 7 1.8 .008
dnman .02 .010
<rukid 31 .02 .02 .02 .018
“Ster 5000, 50, 60,

- Ezgrlmed islands indicate islands contaminated by

* Beading at 100 feet
-3~ Beading at 200 feet
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Program Director - / A, Martell, LtCol, USA
- GA RADIATIOR SIMETRY
Project Orri/cer - R. H. Dempsey
Oblective /
To measure the gamme radistion exposure at various.
‘xations followlng & nuclear detonation.
| Instrurentation
Filnm end chemical dosimeters wvere placed in $-inch wall
LRiruw cannisters mounted on 2-inch aluminum stekes. The de-
‘«tors were placed at a height of 3 feet above ground for the
- stetions., The beach stations were set so thet the detectors
1 foot above maximum high tide level. Both detecting systems
~t eelibrated ageinst an 1l-Mev betatron.
Midts |
Besu;ts are as shown in Tabdle 2.1-1.
&scussion
The results for stations 37, 38, end 39 give & meaning-
N bocay expression oxponént. The residusl from the previous
“zatlon 15 ¢ large portion of the totel exposure, with the
#1230 this resiqual due to slight essumed variations in
: ecay exponent being a significant part of the
e
exposures., _
lard stations 72, 73, end 41 give an sverage decay €x-
. 8tation 18 had = decay exponent of .B5. This is
" i “hen 3t §s noted that station 18 broke and fell

m‘

o
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| |

o , ground during passage of the shock wave. This resulted ]
in 8 smeller contridution from the previous residusl than that iR ? ’
caleulated psing a straight Ao’r'l'3 expression. Decreasing the |

‘contribution would increase the X value at this stetion. ,;

. aws,

The beach stations, 19 and 20, hed a higher decay ex-
»onent, aversging l.23. This is natural since tidal washing 5,§

aoval of contamination is added to the normal decay in the .
Yecay factor odbtained. $

Station 16 is a bluff station which sees the beach on
®s gide. Thus, it lies somevhat between the land and beach

rations in decay expcnent. Attentiqn is called to the report

= in which station 16 was anslysed with the land

"aUoas and produced the highest decay exponents of any of the
Soms,
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18K UNIT 7 - J, D, Servis, Maj, USA

RADIOLOGICAL SAFETY
(J. D. Bervis)

A damage and radiation survey was conducted 0_

day. This survey covered the eastern and northern islands of

the atoll and was conclusive enough to limit reentry to Enyu,
Bikini and Airukiiji on the first dey. The survey on D+1 day
 indicated that recontamination was limited to the Yurochi -
 lomoen chain and the Bikini - Enyu sequence of islands. No
meteriesl secondary fall-out was encountered at Bikini Atoll as
L result of this detonation.

] Lagoon water was materislly conteminated with radioactive
4 tediment. Readings of 4.2 r/hr were obtained at an altitude of
i /O feet over zero point. This contamination moved to the west
and southwest so that small boat operations could be conducted
:ln the area. lagoon flushing through the southwest passage



TABLE TU-7-1

R —— s (r/hr)

E+4 hrs Pre-shot
Extrapolated D+1 day D+4% days Background
e 75 <10 .03 01
70. 8.5 .80 .03
140, 1%5.0 2,0 L0
140, ~15.0 2.4 10
8s. 10.0 1.0 «36
1.0 2.5
8s. 10.0 1.0 L0
okobysadaa 1.2 2.2 4.0
.01 50T 01
.01 60 7T 01
.06 10 T «90
-Zninman Crater 6.% 4.0 100.
-drukiiji 01 .01 .01
 Jater L2,0%

- —

v-'1Reading at 500 feet
E” :Shine from contaminsted water.
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Program 2 = WUCLEAR EFFECTS

Program Director - E. 4. Martell, LtCol, USA

‘Project 2,1 - GAMMA RADIATION DOSTMETRY

Project Officer - R. H. Dempsey
Objective

To measure the gsmma radiation exposure at various locations following
& swclear detonation.

Instrumsntation

Mlr and chemical dosimeters wsre placed in 3" aluminum cannisters

mted on 2¥ aluminum stakes. The detectors were placed at a height of

3 feet above ground. Both detecting systems were calibrated against an
U ¥ev betatron.

Basults

M h mle 201‘1'
Discussion

alysis of the data was made assuming a fall~out tims of } hr,
Relng 76, T1, 78, and 79, show evidence of having been exposed to

' "iderstls initia) radistion in additien to the residual radistion

'. O3 mwt beve been present. Unfortunately, the films from stations 76,
} T R partially destroyed, the data from 78 being based on the
: ‘"""""“nl-tomd. It 1s boped to be able to plot an RDZ vs D

s
9 o %e iy radistion when the chemical detectors are analyzed.

p ey

: pooent was calculated for the rem.ining stations and
-

;i - ~v m‘ °‘ 1.13.
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TABLE 2.1-1
RESULTS - QAMMA EXPOSURES

. Total Exp. HRec. Rates

Statiomn Type Location (r) (z/ix) y 2
20,7,  lmd Bogallua 126 0.210 1.07
alolly land Bogombogo 123 0.150 1.18

20,76  land Ruchi chen. 0.210

00,77  lsmd Cochitd chen. 0. 250
210.?82 land Sanildefonso 150

L.20

ey land Bogon éL0 0.055
8080  land  Engebi 20.5 0.030 1.12
st land Engebdbi 1;0. 5 0.030 1.12
BA82  land  Engebi 19.5 0.022 1.20
B8 land  Mugin 15 0.021 1.4
DU lad  Kirintan 13 0.015 1.19
BLS  led  Yeirt 5.9 0.008 1.15
F ESM dnd Yeurs 6.0 0.012 1.00

' g recovery tim,-plns €0 bours.

~ wm .
£ o4y exponent in the expression A = AT*

Swraind from finy)

filnm destroyed. Total §xposuru will be

4 . analysis of chemical detectors.

Rtim 7 £1a recovered lying on ground,

BEST AvAILABLE COPY




MSE UNIT 7 - J. D. Servis, Maj, USA
RADIOLOGICAL SAPETY

(J. D. Servis) |
A daznage and radiation survey was condwted at appraximately H4 L hours

—Thu survey covered the islands of the atoll and was con-

cluxive enough to limit reentry to the southern and eastern islands of the

atoll. This survey indicated that radicactive contamination sxtended. north
of a line from Bogallua to Piraal. Secondary fall-out smownting to 2 mr/hr

was experisnced at Parry on the evening of‘l

Lagoon vater was moderately contaminated in the vicinity of the chain

Bogallua = Teitsiripucchi and clesred within tw days.

~ U-7-1
R - /)
Extra lated '
E+) brs D+ ldy® D+ 2 days
0 0 0
0 0 0
0 0 0
< 0 0 o

0 0 0
0 0 )
0 0 0
0.05 0.006 0,006
0.08 c.01 0.0
010 0.01 0.01
0,12 ok . : @0




: LE TU-7-1 (Continued)
——

Extrapolated
Island E<+L hre D+ 1 dayn D 4 2 day»
Aomen 0.17 0.02 . 0.02
Eberiru 0.17 0.02 0.02
n;;joru 0.10 0.012 0.02
Adtsu 0.1L 0.016 0.02
Yairi 0.17 0.02 0.02
Bokonaarappu 0.17 0. 02 0.02
Kirinian 0.35 0.04 0.04
Musin 0.L2 0.05 0.06
Engebi 0.70 - 0.08 0.08
Bogon 0.98 0.12 0.4
Bogairikk . ? . 0.22 0.60
Teiteiripuochi 60,0 6.8 7.0
Cochiti 0.0 8.0 12,
San Ndefonso | 75.0 | 8.4 1.0
Ruchi _ 8.0 0.80 10,36
Bogembogo 3.9 o.LL 0.36
Bogallua 2.2 0,26 0,28
Rigil{ | o 0 --
Ciriinten 0 0 --
Ribadoni 0 0 --
Rokon 0 0 - - -
Mot 0 0 -
Igurin 0 .0 - -

% Period precedsd by hsavy rainfall,

. BEST / Avmum.e coPY




