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ROGRAM 2 = NOC IATION STUD

Program Director - LtCol B.A. Martell, USA . |

. rk

oject 2.) = IATION DOS a
' Project Officer - Major R. Dempsey

The objective of this project was to maasure gamma radia-

tion exposure at various locations surrounding a nuclear

detonation.

Gamsa film and chemical dosimeters, pleced in blast shields,

were used to measure the gamma radiation at various land and

water stations.
 

TABLE 2.1-1

 

 

 
 

RESULTS: LAND STATIONS

Dose Rate
at Recovery Total Recovery Value X in

Station Time Dose Time de bt°X
Iuater Location (r/hr) (r) (hrs) dot
3 Afrukiiji 26 180 82 85

Afrukiraru 037 130 82 092
Bigiren “3° 100 82 “20

irikku ot 56 100 087
Chieerete el2 50 100 "90
Arriikan eld 50 100 Be

9 Ourukaen 016 60 100 e
8 Bokoaetokutoku 220 70 100 °
2 Bokororyuru 220 70 100 284
2 Yurocht 10. 6000 78 1.10
YR. Coriia 9. 6250 78 1.12
1 _ Somoen 3.8 000. 78. 1.15
7 Rowur{kin 12. 500 78 2. nf

Aomoen 8. 5000 78 COC; 1.10

pad,tend stations, except those in the Yurochi-Aomoen Conm-
, average decay law exponent is 0.88.

: | BEST AVAILABLE COPY
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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

water stations rule out the possibility of cloud or initial

radiation contribution.

 

   
 

TABLE 2.1=-2
RESULTS: WATER STATIONS

Dose Rate
at Recovery Total Recovery

Station | Time Dose Time
Huaber Location (r/or) (r) ¢ (ors)

25 Afrukiraru 2028 30 82
29 Bigiren 2020 30 82
3 Reere~-Bigiren . #020 7 82
i Eniirikku 2040 7 100

Yuroechi 10. 1300 78
1 Yuroch{-Vorikku 5. 1 78
17 Romurikku 6. 21500 78
19 Ronmurikku 6. 24.00 78
20 Ronmurikku-Aomoen 2. 2400 78
8 Hamu Reef 210 p22 78
9 Nama Reef 010 12 78
20 Bam Reef 010 420
poy Hamu Reef el100—ti‘<‘éz 78

 

 

 

The reef stations show that the initial gamma exposure was
insignificant beyond 16,000 ft.
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“ASK UNIT 7 © J. D. SBRVIS, MAd, USA

(J. D. Servis, Maj, USA)

RADIOLOGICAL SAFETY

A damage and radiation survey was conducted at Hl hours oni

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

to limit reentry to Enyu and Airukiiji 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 fall-out was encountered at Bikini as

‘a result of this detonation.

Lagoon water was heavily contaminated with radioactive sediment.

Readings of 1 r/hr were obtained at 100 feet altitude in the vicinity of sero

pointon day. Floating objects revealed readings of 1 to 3 r/hron

shot day. Small boats and barges in Bikini = Enyn anchorage were contaminated

to a moderate degree (1 - 6 r/hr). Lagoon flushing through ths southwest

   

  

passage materially increased radiation levels in Eniirikku - Bokororyuru areas.

Results are shown in Table 7-1,
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Extrapolated
Island H+, hre-S dayse# Background

Enyu 18. 2.0 o lh .02

Bikini 225. 25. 2.0 232

Aomoen 50. 6. 60 1.0

Romurikku 65. 7.5 1.2 1.0

Vorikku 956 12. 2.0 | 025

Yurochi 95. 12. L.0 1.0

Nam 10. -- 1.0, 80

Bokobyaadaa — -- 095 3.0

Ourukaen 3.5(?) 50% 128 Ol

Arriikan 1.3. ~ 608 "210% 08

inlirikku = 18 01 .Ol = 1.0 03

AirukLiji 505 01 | Ol Ol

Crater -- 1, Ome -- --

Lagoon -- -- 80(West) --

 
* Radiation shine from water in southwest passage.

“ inal aerial survey.

“* Beading at 100 feet.
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TABLE 2.1-1

GAMMA EXPOSURES oan _

    
  

 

  

  
   

  
  

  

Rate at Recovery Act*

Exposure Recovery ime Rate

fon Type Location (r) (r/hr ) (hrs) (r/hr)

Land Yurochi 215 .500 78 1.4

Beach Yurochi 16.9 060 78 2120

Vorikku
Land Uorikku 214 ~600 78 1.40

Bluff Aomoen 83 2200 78 ~500

Beach Romurikku 19.6 2100 78 2150

Land Romurikku 25 «600 78 2.10

Beach Romurikku 37.1 2120 78 2100

Aomoen

land Eniirikku 41 2032 100 Olt

Land Chieerete 4.0 240 100 e010

land Arriikan 4.6 0035 100 2010

lend OQOurukaen 5.4 eH? 100 2014

Land Bokoaetoku 6.6 O41 100 201

Land Bokororyuru 8.0 050 100 eOl

  

 

   
  

 

  

    

Oars.

TABLE
QAO EXPOSURES -
 

 

det rete is the rate existing at the
$ in the field (minus 209 ho

a Fesult of the detonation of
s.) adiation

reie
time the detectors were

fhe residual r

 

 

  

Total F

Exposure (r) — (r)* Exposure (r)**

bl 2.8 li.

ree 2.0 3°3
06 2.0 2.6

. # es :
8.0 2.8 33
 

 



ofe - GA SE VS TIME

Project Officer - P. Brown

(P. Brown)

Objective

To obtain gamma rates vs time for various distances

a nuclear detonation.

Instrumentation

Gamma exposure rates were obtained using scintillation

ctors set one foot above ground. The detector outputs were

réeé as a function of time on continuous recorders.

Instrument stations on Bokobyaadaa and Nama had been

Rr oyed by blast from GBPse:oration, making it impossible

Bp Snstall instrumentation for close-in measurements.

Stations were installed on Airukiiji, Airukiraru and

i Islands, Bikini Atoll, for the detonation of the7 |

Al! etations operated, and showed negligible gamma

n
t

wetes for the period of sero time to plus 36 hours.

 



  

 

- RON PLUX MEAS NTS

Project Officer - T. D. Hanscome

bjectives

om!

Participation in@® was arranged on the basis of

participation without duplication of Project 14.1 work.

sphysical installation tor]fs planned and effected on

Sslands west of Aomoen. When the shot location was changed,

Pecipation was reduced to the amount indicated. The project

tive is to provide data on neutron fluxes from boosted or

onuclear devices for comparison with neutron fluxes from

pei scaly tested devices. ‘he project is also concerned with

Satroguction of plutonium and germanium as neutron detectors

parter to test their usefulness.

—

 

 

<i Sblorumentstion
Detectors were installed on the 1403 line as shown in

2.4).

TABLE 2.3-1
INSTALLATIONS

Barge ,
= ¢ (ez) Detectors Remarks

- $2100 Bp, U, Pu, Ge Recovered except Np
> FOO Bp, U, Pu, Ge Station Destroyed
ry S70 U, Pu, Ge Station Destroyed

“ee 6500 U, Pu, 66 Complete Recovery

 
6x Ge Complete Recovery



(J. D. Servis)

Rad- fe ve *

A partial Rad-Safe survey was conducted on|

y with incomplete atoll results. Results of this initial

vey were conclusive enoughto cancel all activities for

Mtl. First complete survey was conducted on B+2 days. As

result of wind conditions during B and B+1 day areas had

come "spotty" in nature so the extrapolated values repre-

ating the H+ hour readings can only be considered ap-

hexrimate. These extrapolated values are based on at7l2

472-8
-v whereas laboratory analyses indicate a decay

ang this period, thus indicating values in excess of

“mse noted in Table TU-7-1.

- Lagoon contamination, of consequence, was confined

E’- lagoon areas containing suspended sediment. For the first

a days this area was confined to the western quarter of the
os:

“open. This radiosctive sediment washed over the western

2 {; out through the southwest passage or settled to the

=e of the lagoon in a period of three days.

wo Ro alpha activity was detected in swipes about the

eng areas of the Task Group.

ee
ia

: mis ludedhere because of inadvertantly omitting it tron
. port,
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30 mi. BE of Enyu)
stem

: JAN/PDR-18
—

  

-- -l readings with radiac instrument AN/PDR-39
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Extrap,.
E+% hours B+2 days B+7 days

4O - 60 1 - 3 «38 = 40

70 - 125 6-9 08 = 2.1

25 ~ 180 1.2-+9 075

" 4OO. 20. 290

600. 30. 1.0
125. 6. oht5 = 26

ol 202

1500. 75.*

~ 280. 15. 2.0

elta 65. 3-0
Sta. 1341)

thororyuru thru 6-10 ol - 222 0025 = .035
- trukdij4

- alroko 225
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‘K UNIT7 - J, D, Servis, Maj, USA

IOLOGICA A

(J. D. Servis)

MP22-s0t0 Survey Summary

A partiel Rad-Safe survey was conducted on

    

   

   
   

   

   

  

day with incomplete atoll results. Results of this survey

Table TU-7-2), indicated no extensive recontamination of

rhe atoll except within the Bokobyaadaa - Wamu chain. An

oreseen fallout of radioactive material less than 5 3

sicrons in size did occur on the night of R4+1. This fali- |

“ut covered the atoll and raised radiation levels by ap-

croximately 100 mr/hr. Because of the late period of fall-

“mut this radiation level would have corresponded to 3.5 r/hr |

llout at H¢#2 hours, This fallout, because of small

‘marticle size, wes much more difficult to decontaminate than
ang

"che macroscopic particles of

Becondary fall out levelled off between 0700~0800,

7 442. Residual top-side levels on ships were: Ainsworth - te

 ur/hr, Estes - 12 mr/hr, and Beiroko ~- 30 mr/hr, Naximun / «#

2tvels were 20 mr/hr to 45 mr/hr. .

_ Lagoon contamination covered the western quarter

et the lagoon with levels comparable to that ofaa Lagoon -

z*. Telughing through the southwest passage materially increased

S<-sAekground radiation levels in the vicinity of Ourukeen,

C
T
P

ti
rt
e
T
R

i-vdkoaetokutoku, and Bokororyurnu.
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TABLE TU-7-2
SUMMARY (r/hr) .

;

| Extrap. —:
stand E+4 hours Rel day +2 days groun a

} myu 203 203 06 003

iikind 220 e12 ol el2

| lomoen 80 80 «60 022

f iomurdicica 1.6 1.7 75 1.2

} Jordin 08-14 1.4 085 1.2

‘urocht e8 “1.0 1.3 1. 1.3

amu 2000. 100, 6

| okobyaadaa 1000. 50.0# 55. 1.2

brukaen 20% 210 * 16 * 204

tiikan 202 +0 * 232 * 202

hlirikku 2005 * 005 205 O01

drukiiji 202 21 208 O01

hinman O12 O12 206

zater 003

hips 002 = OF

| i Two hundred ft altitude.
‘ Radiation Shine from water in southwest passage.

PAderlined islands indicate islands contaminated byfgEBPnot.

i
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ASK UNIT - J Servis, Ma USA

RADIOLOGICAL SAFETY

(J. D. Servis)

A partial Red-Safe survey was conductedoY

day with incomplete atoll results. Results of this survey

did indicate thet Bokobyaadaa, Namu, Enirikku, Bikini, and

the Yurochi - Aomoen chain were materially contaminated.

Reentry and recovery were accomplished to a large degree on

| shot day. Wo secondary fall-out was detected as having re-

R sulted from this shot.

Lagoon contamination was restricted to a V shape pattern

vith apex at Eninman and tips covering the Bokobyaadaa - Aomoen

trea, A reading of 100 mr/hr was obtained over the Eninman

‘chorage at H#4 hours. Enyu anchorage was clear of contami-

-lon while Bikini anchorage showed traces of contamination

it H+ hours.

crater was materially different from that of

dn that radiation levels within crater were dependent

82 "shine" from the lip of crater, and surrounding “sand dunes."
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TABLE TU-7-1

Ey:UMMARY (r/hr )

 

 

 

 

   

  
   

   

 

Heh hrs \ Pre-shot
Island Extrapolated D¢l day D¢7 days Background

Enyu 03 .03 03 03

Bikini 5.0 067 07 210

homoen 20.0 2.5 1.6 035

Romurikku 10.0 1.6 ~80 50

. rikku 5.0 1.0 60 047

 Yurochd 5.2 1.0 60 hd

emu 250. 30.0 16.0 1.5

Yyaadaa 600. 16.0 9.0
= mukeen 60 08 02 012
auriikan 50 007 01 008

¢ Slirikicy 210.0 2.47 1.8 .008

<inmen 202 2010

suki4 202 02 02 018
" “Mer 5000. 50.* 60.

+ > (eens

 

-.* Reading at 100 feet

a Reading at 200 feet
—— ax, >

;urtimed islands indicate islands contaminated by |
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ro,.et 2 = NUCLEAREFFECTS

Program Director - / A. Martell, LtCol, USA

= GA RADIATION DOSIMETRY
/

Project Officer - R. H. Dempsey

Objective y

To measure the gamma radiation exposure at various.

.xwations following a nuclear detonation.

| Jnstrurentation

Film end chemical dosimeters were placed 4n #-inch wall

iwmirum cannisters mounted on 2-inch aluminum stakes. The de-

‘attors 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

~€@ telibrated ageinst an 1l-Mev betatron.

lerats
Results are as shown in Table 2.1-1.

Rizcassion

The results for stations 37, 38, and 39 give a meaning-

om decay expression exponent. The residual from the previous

“zation is a large portion of the totel exposure, with the

“wstises tn this residual due to slight assumed variations in
= ;

ecay exponent being a significant part of the
wey, ,
=ieexposures.

lend stations 72, 73, end 41 give an average decay ex-

wel at%. Station 18 had a decay exponent of .85. This 4s
© ene:ted when $¢ 4s noted that station 18 broke and fell

4
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o. . ground during passage of the shock wave. This resulted

ina smaller contribution from the previous residual than that

calculated using a straight aT7te3 expression. Decreasing the

‘contribution would increase the X value at this station.

The beach stations, 19 and 20, hed a higher decay ex-

ponent, averaging 1.23. This is natural since tidal washing

seaoval of contamination is added to the normal decay in the

tecay factor obtained.

Station 16 is a bluff station which sees the beach on

me side. Thus, it lies somewhat between the land and beach

“ations in decay exponent. Attention is called to the report

= in which station 16 was anslysed with the land

"ations and produced the highest decay exponents of any of the

tons,
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1SK_UNIT 7 - J. D, Servis, Maj, USA

RADIOLOGICAL SAFETY

(J. D. Servis)

A damage and radiation survey was conducted on<i

day. This survey covered the eastern and northern islands of

   
the atoll and was conclusive enough to limit reentry to Enyu,

Biking and Airukiiji on the first day. The survey on D+1 day

indicated that recontamination was limited to the Yurochi -

}Aomoen chain and the Bikini - Enyu sequence of islands. No

mterisl secondary fall-out was encountered at Bikini Atoll as

8 result of this detonation.

Lagoon water was materially contaminated with radioactive

. tediment. Readings of 4.2 r/hr were obtained at an altitude of

: 4 feet over zero point. This contamination moved to the west

‘ and southwest so that small boat operations could be conducted

= in the area. Lagoon flushing through the southwest passaze



  
TABLE TU-7-1

(eseso(c/a)
 

 

   

 

H+ hrs Pre-shot
Extrapolated D+1 day D+% days Background

075 210 203 201

70. 8.5 80 203

140. 15.0 2.0 o40

140. ~ 15.0 2.4 40
85. 10.0 1.0 «36

1.0 2.5

85, 10.0 1.0 40

Sokobyeadaa 1.2 22 4.0

Ol 50 T 201

Ol 60 T Ol

206 10T 290

-2ninman Crater 6.5 4.0 100.

“irukidji O01 . eAL Ol

atater 42,0¢
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--‘sReading at 500 feet

+ :Shine from contaminated water,
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Program 2 = WUCLEAR EFFECTS

   
  

   
  
  

   
   

  
  
  

   
  

     
   
 

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

‘Project 2.1 = GAMMA RADIATION DOSIMETRY

Project Officer - R. H. Dempsey

Objective

To measure the gamma radiation exposure at various locations following

a nuclear detonation.

Instrumentation

Film and chemical dosimeters were placed in 3" aluminum cannisters

meted on 2" aluminus stakes. The detectors were placed at a height of

3 feet above ground. Both detecting systems were calibrated against an

U Mev betatron,

Results

Shown in Table 2-1-1,

Diecussion

dnalypis of the date was made assuming a fall-out time of } hr.

Watime 76, 77, 78, and 79, show evidence of having been exposed to

| Smmdersble initial radiation in addition to the residual radietion

it mut heave been present. Unfortunately, the films from stations 76,

p+ @ Ran partially destroyed, the data from 78 being based on the

: “WS place of fie found, It 1s hoped to be able to plot an RD* vs D

E "T™ Fe the initial radiation shen the chemical detectorsare analyzed.
De dncay

“ponent was calculated for the remaining stations and
=

3 e erage Valo of 1.13,
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TABLE 2.1-1
RESULTS - QAMMA EXPOSURES

  

 
   

 

   
  
  
   
   
   
  
  
  
   

   

   
  

. Total Exp. Aec. Rate#
Station Type Location (r) (r/er) Xo

210.74 lend Bogallue «126 0.220 1.07
210.75 land Bogombogo 123 0.150 1.18

70.76¢ land Rucht chen. 0.210

N07 iad Cochitd chen. 0.250

m0.78° =.land Sanildefonso 1150 4.20

20.79 land Bogon 640 0.055

mo.80 lands Engedi_ 20.5 0.030 1.12

70,8) laxi Engebi 20. 5 0.030 1.12

O82 lands Engebi 19.5 0. 022 1.20

MOO) land Musin 15 0.021 1.24

Mth land Kirinian 13 0.015 1.19

BAtS led Yeiri $.9 0.008 1.15

REAM land Yeiri 6.0, 0.012 1.00

 
  ; * Sere st recovery tineSP2 60 hours.

. - decay exponent in the expression A= aot

@ursimd free fine)

    

    
  

 

film destroyed, Total exposures will be
analysis of chemical detectors.

3 Wea % fila recovered lying on ground,
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TASK UNIT 7 = J.D. Servis, Maj, USA

RADIOLOGICAL SAFETY

(J. D. Servis) |

A damage and radiation survey was condwted at approximately H+) hours

This survey covered the islands of the atoll and was con-

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

atoll. This survey indicated that radioactive contamination extended north

of a line from Bogallusa to Piraai. Secondary fall-out amounting to 2 mr/hbr

was experienced at Parry on the evening|

Lagoon water was moderately contaminated in the vicinity of the chain

 

Bogallua = Teiteiripucchi and cleared within two days.

 

 

 

: 1-7-1
EEEoor

| Extrapolated
Island E+, bra Deldsye  D+2 days

Eniwetok 0 0 0

Perry 0 0 0

Jeptan 0 0 0

Cainins ‘ 0 0 0

dniyaanii 0 0 0

Qinieero 0 0 0

hig - 0 0 0

Mra 0.05 0.006 ~ 0.006

lrunbire | 0.08 0.02 0.2

bejou 0.10 0.01 0.02

Ryird | 0.12. Omb . : 0,02

 

 



LE T-7-1 (Continued)io
 

Extrapolated
Island H+] hrs D+ 1 days D¢+2 days

Aomon 0.17 0.02 _ 0,02

Eberiru 0.17 0.02 0.02

Rujoru 0.10 0.012 0.02

Aitesu 0.1L 0.016 0.02

Yairi 0.17 0.02 0.02

Bokonaarappa 0.17 0.02 0.02

Kirinian 0.35 0.04 0.0

Musin 0.2 0.05 0.06

Engebi 0.70 © 0.08 0.08

Bogon 0.98 0.12 0.14

Bogairikk ? 0.22 0. 60

Teiteiripucchi 60.0 6.8 7.0

Cochiti . 70.0 8.0 12,

San Mdefonso 75.0 . 8.1, 1.0

Ruchi 8.0 0.80 0.36

Bogembogo 3.9 oO. bh 0.36

Bogallua 2.2 0,26 0,28

Rigili 0 o --

Girdinien 0 0 --

Ribatoni, 0 0 --

Pokon 0 0 ° --

Mat 0 0 --
Tgurin 0 . 0 --

 
  * Period preceded by heavy rainfall.
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