TR Gaantahd

-

\

DECLASSIFIED BY
SIGNATURE




¥
8
H
H
R
G
1
© X
:
]
¥
i

b4

M




—

ROGRAM 2 - NUC IATIOR STUD

Program Director - LtCol E.A. Martell, UsA

2,1 - IATIOR DOS

Project Officer - Major R. Dempsey

The objective of this project was to measure gamma radia-

tion exposure at various locations surrounding a nuclear

detonation.

Gamma film 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: LAND STATIORS
Dose Rate
at Recovery Total Recovery Value X in
Station ' Time Dose Time A= A.t=X
Buaber  location (r/hr) (r) (hrs) Aot
g Atruxidid o6 180 82 85
Alrukiraru 37 130 82 92
Bigiren .io 100 82 .go
{rikia ollt 56 100 «87
Chieerete o122 50 100 «90
9 Ourukaen +16 60 100 . ez
e Bokoaetokutoku «20 70 100 .
1 Bokororyuru 20 70 100 +8lt
1 Yurochi 10. 6000 78 1.10
i1 Torikiu 9. 6250 - 78 1.12
3 Aomoen 3.8 000 78- 1.1
domoen . 5000 78 1.10

"'1 llib.hnd ntatiém, except those in the Yurochi-Aomoen Com=-
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average 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 cloud or initial
radiation contribution.

TABLE 2.1-2
RESULYTS ¢ WATER STATIORS
Dose Rate ’
at Recovery Total Racovery
8tation Time Dose Time
Ruaber Location (r/hbr) (r) ¢ (hrs)
2y Adrukiraru »028 30 82
29 Bigiren «020 30 82
k8 Reere-Bigiren - 020 i? 82
22 Bniirikku 2040 7 100
Yurochi 10. 1300 78
1 Yurochi-Uorixku 5. 1 78
17 Romurikku 6. 1500 78
19 Rozmrikku 6. 2Loo 78
20 Romurikku-Aomoen 2. 2400 78
8 Namu Reef »10 315 78
9 Naxu Reef <10 12 78
10 Namu Reef #10 k20 78
1 ¥amu Reef &0 562 - 78

™e reef stations show that the inithl
gam exposure was
insignificant beyond 16,000 ft.
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'ASE UNIT 7 & J. D. SERVIS, MAJ, USA

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

) damage and radiation survey was conducted at E¢L hours on!-]

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

to 1imit 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 fect altitude in the vicinity of gero
peint m_l dsy, Floating objects revealed readings of 1 to 3r/hr on
shot day. Small boats and barges in Bikini - Enyu anchorage were contarinated

to a moderate degree (1 = 6 r/hr), Lagoon flushi.ng. through the southwest

passage materially increased radiation levels in Enlirikku « Bokororywu areas,
Besults are shoun in Table 7-1,
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‘ TABLE
UMMARY

Extrapolated

Island He L hre m 5 days#* Background
Enyu 18, 2.0 ol 02
Bikdini 225, 2s. 2.0 .32
Aomoen g0. 6. .80 1.0
Romur ikku é5. 7.5 1.2 1.0
Uorikku 95, 12, 2.0 .25
Yurochi | 95. 12, L.0 1,0
Namu 10, - - 1.0 .80
Bokobyaadaa - - - - .95 3.0
Ourukaen 3.5(2) +SO% J12# .01
krriikan 1.3, . 60 .10 .08
ialirikiu .18 .01 .01 - 1,0 .03
Mrucid 34 .505 .01 .01 .01
Crater -- 1,0 - - --
Lagoon - .- 80(West) - -

——

'  Radiation shine from water in southwest passage.

* Mna aerial survey.

** Beading 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)
Objective
To obtain gamma rates vs time for various distances
s nuclear detonation.

Jnstrumentation

Camma exposure rates were obtained using scintillation

ctors set ons foot above ground. The detector outputs were

rded as & function of time on continuous recorders.

Instrument stations on Bokobyaadas and Namu had been

Rroyed by blast from jdotomtion, making it impossible
) $23%11 instrumentetion for close-in measurements.

Stations were installed on Airukiiji, Airukiraru and
1 Islands, Bikini Atoll, for the detonation of the D j

.

:'5 (Y
>l
faset

1™

411 stations opersted, and showed negligible gamms
Tetes for the period of sero time to plus 36 hours.




- RON FLUX MEASUREMENTS
Project Officer - T. D. BEanscome

biectives ‘
; Participation 111. was arranged on the basis of
dwom participation without duplication of Project 14,1 work.
physical installation tor]l-}s planned and effected on
Aslands vest of Aomoen. When the shot location was changed,
»clpluon wvas reduced to the amount indicated. The project

tive {3 to provide data on neutron f£1uxes from boosted or

sauclear devices for comparison with neutron fluxes from
i >usly tested devices, The project is also concerned vith

_iatndneuon of plutonium and germanium as neutron detectors
[@rder to test their usefulness.

 Jaliraments sion

2 Detectors were installed on the 1403 1ine as showvn in

e 2.3-1.
ﬂm 203"1
DETECTOR IKSTALLATIONS

s a

’ - ¢ (re) Detectors Remarks
: 100 Rp, U, Pu, Oe Recovered except Np
- P00 ¥p, U, Pu, Oe Station Destroyed
o $700 U, Pu, Oe Station Destroyed

-8 m‘m U, Pu, O¢ Complete Recovery

Ce Complete Recovery




(3. D, Servis)

Rad-Saf ve &

A partial Rad-Safe survey was conducted on@

y with incomplete atoll rcsults. Results of this {nitial

vey were conclusive enough to cancel al]l activities for

W1, First complete survey was conducted on B+2 days. As
result of wind conditions during B and B+1 day areas had
ome "spotty" in nature so the extrapolated values repre-
=ting the H+l4 hour roadinks can only be considered ap-

perimate. These eitrapolatod values are based on 8 t"1°2

r .¢ whereas laboratory anzlyses indicate a t°1'8 decay

p—.ng this period, thus indicating values in excess of
-x3e noted in Table TU-7-1.
Lagoon contamination, of consequence,

E ’hgoon areas containing suspended sediment.
=k days this ares was confined to the western quarter of the

was confined
For the first

~ -

sospon, This radioactive sediment washed over the western

~ 2, out through the southvest passage or settled to the

"us ,-om of the lagoon in a period of three days.

o alphe activity was detected in gwipes about the

- o5ng areas of the Task Group.

D ludodtbare because of mdvert&ntly omitting 4t from
port.
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TU-7-1
| e o

BExtrap.

s1and | HE+ L4 hours B+ 2 days B4+ 7 days
LO - 60 1-3 .38 - 10

ikini 70 - 125 6 -9 8 = 2.1
 omoen . 25 - 180 1.2 =9 75
smurkku " 400, 20. .90
r arochi 606. 30. 1.0

amu - 125. 6. M5 = o6
- fta. 1200)
cmier | ' 1 .02
skone jien 1500, 75.*

obyaadas - 280, 15. 2.0

lta és. | 3.0

Sta, 1341)

skororyuru thru 6 - 10 Jd - K22 2025 = 035
- {rukdl il
- airoko .2.5

Vmi. S8E o£ Bnyu)

. 1 readings with radiac instrument AN/PDR-39
- !AN/PDR-18 |
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'IK UNIT 7 - JQ DQ Se!’ViS. ,@jq USA

RADIOLOGICAL SAFETY

(J. D. Servis)

liﬁad-syg Survey Summary
A partiel Rad-Bafe survey was conducted on@

jay with incomplete atoll results. Results of this survey

‘rable TU-7-2), indicated no extensive recontamination of

he atoll except within the Bokobyaadaa - Namu chain. An
oreseen fallout of radioactive material less than 5
-icrons in size did occur on the night of R+1l. This fall-
.t covered the atoll and raised radietion levels by ap-
-roximately 100 mr/hr, Because of the late period of fell-
=t this radietion level would have corresponded to 3.9 r/hr
illout at H+2 hours. This fallout, because of small

.mrticle size, was much more aifficult to decontaminate than
—— |
- -he macroscopic particles of

‘ _ Becondary fall out levelled off between 0700-0800,

_’ 342, Residusl top-side levels on ships ,\rere:‘ Ainsworth -
_iur/hr, Estes - 12 mr/hr, and Bairoko - 30 mr/hr. HNeximu
_1:'.~:>;eve'ls were 20 mr/hr to 45 mr/hr. ’

Lagoon conta.minatioxi covered the western quarter
:U?'f the 1agoon with levels comparable to that ofi- lLagoon
;?;-vf:l\lshing through the southwest passage materially .‘mcreaied
‘i{f?‘Ckzround radiation levels in the vicinity of Ouruksen,

¥ sxosetokutoku, and Bokororyuru. -
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TABLE TU-7-2
. 5 (=)

! .
l Extrap. mﬁa
*Islmd E+L hours R+l day R+2 days groun nb
} inyu .03 .03 .06 .03
 3kind «20 012 L 12
} lomoen .80 .80 .60 .22
sr..iomurikku 1.6 - 1.7 .75 1.1
| lordkku W8 o= 1 1M .85 1.2
 wrochi .8 1.0 1.3 1.0 1.3
ma 2000, 100, .6
wkobyaadaa  1000. 50.0# 55, 1.2
& yrukaen o O4 .10 * 16 ¢ +OH
ridkan .02 R 032 * .02
ntirikku «005 - +005 05 .01
{rukiijl 02 -01 .08 .0l
hinman 012 .012 06
rater «03
.02 - JO4

' Ra_dia‘cion shine from water in southvest paSsege.
- erlined islands indicate islands contaminated by

' dips
i Tvo hundred £t altitude.
E
' ¢
v
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Servis, Ms USA
DIOLOGICAL SAFETY

ASK UNIT 7 - J

(J. D. Bervis)

A partial Rad-Safe survey was conducted o_
day with incomplete atoll results. Results of this survey
did indicate that Bokobyesdaa, Ramu, Enirikku, Bikini, and

the Yurochi - Aomoen chain were materially contaminated.

Reentry and recovery were accomplished to a large degree on
i shot dey. Ko 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 Bokobyaadsa -~ Aomoen
i trea,

A reading of 100 mr/hr was obtained over the Fninmen

'nchorage at He 4 hours. Enyu anchorage was clear of contami-

-lon while Bikint anchorage shoved traces of contamination
% E+Y% hours.

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

82 "shine” from the 1ip of crater, and surrounding "sand dunes."
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imm T0-7-1

UMMARY (r/hr)

; L

H+ 4 hrs \ Pre-shot
Island Extrapoclated D+l day D¢ 7?7 days Background
Enyu .03 .03 .03 .03
Bikini 5.0 67 .07 .10
. bomoen 20.0 2.5 1.6 «35
. Romurikku 10.0 1.6 .80 .50
- orikku 5.0 1.0 .60 RV
-, lurochi 5.2 1.0 .60 M5
- L 250. 30.0 16.0 1.5
waadae 600, 16.0 9.0
< wyukaen 60 .08 .02 012
yo 2L{dkan «50 07 .01 .008
« &idrdkicu 210.0 2.4 T 1.8 .008
inmen 02 010
kit §1 .02 .02 .02 .018
‘Ltﬂ' 5000, 50.* 60.

* Reading at 100 feet
,' Beading at 200 feet

- Ezgrmed islands indicate islands contaminated by
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270,.en 2 = RUCLEAR EFFECTS
Program Director - / A. Martell, LtCol, USA

- GA RADIATIOR DOSIMETRY
/
Project Officer - R. H. Dempsey

Objective 7

To measure the gamme rediation exposure at various.

‘sations following & nuclear detonation.

Jnstrurentation
F{lm end chemical dosimeters were placed in $-4nch wall

U='run cannisters mounted on 2-inch aluminum stakes. The de-
‘actors were placed at a height of 3 feet above ground for the
.t gtetions. The beach stations were set so thet the detectors

1 foot above maximum high tide level. Both detecting systems
~ tslibrated ageinst an 1l-Mev betatron.

Mrts |

Results are as shown in Table 2.1-1.
&scassion
| The results for stations 37, 38, end 39 give & meaning-

- “‘Q expression oxponént. The residual from the previous
*“zatlon 45 & large portion of the totel exposure, with the
Wu4lms 4n this residual due to slight assumed variations in
-ecay exponent being a signiricant pert of the

-
m- exposures.

land stations 72, 73, end 41 give an average decay 5 &

a3
® b, Btation 18 had s decay exponent of .B5. This 1s

" et
vhen St is noted that station 18 broke and fell

o
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| |

;i‘ o
- o
o
rl
oo, ground during passage of the shock wave. This resulted |
{n 2 smaller contribution from the previous residusl than that ‘ 1 ,
! o 8
esleulated using a straight Ao'r‘1°3 expression. Decreasing the R B
icontribution would increase the X value at this stetion. ' ;’
The beach stations, 19 and 20, had a higher decay ex- | |
xnent, averaging 1.23. This is natural since tidal washing b
saoval of contamination is added to the normal decay in the ' f ‘
lecay factor obtained. , ‘_::
A
Station 16 is a bluff station which sees the beach on o
=+ side. Thus, it lies somewhat between the land and beach 1
. ¥!
rations in decay exponent. Attention is called to the report

-
-

{n which station 16 was anslysed with the land

a2dons and produced the highest decay exponents of any of the
Los,
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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 (r/br)
H+u4 hrs Pre-shot
Extrapolated D+1 day D+4 days Background
e 75 .10 .03 .01
70. 8.5 .80 .03
140. 15.0 2.0 L0
1L0. - 15,0 2.4 10
8s. 10.0 1.0 .36
1.0 2.5
: 8s. 10.0 1.0 L0
bokobysadaa l.2 2,2 4.0
.01 50T 01
.01 60 T -0l
alirikku .06 10 T «90
- ninman Crater 6.5 4,0 100.
-drukidjs .0l - o01 .01
 Jater L42,0*

v-'sReading at 500 feet
E7 :Shine from contaminated water,

;}derlined 1slands indicate islands contaminated by____j
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Program 2 = WUCLEAR EFFECTS

Prograa Director - E. A. Martell, LtCol, UsA

‘Project 2,1 = GAMMA RADIATION DOSTMETRY

Project Officer - R. H. Dempsey
Objective

%o measure the gamma radiation exposure at various locations following
& mclear detonation.

Instrumsntation

Pilr and chemical dosimsters were placed in 4" aluminum cannisters

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

) fost above ground. Both detecting systems were calibrated against an
1 Mev betatron.

Basults

Shown {n Table 2.1-1.
iscussion

balysis of the data was made assuming a fall-out time of } br.
Reize 7, 77, 78, and 79, show evidence of having bsen exposed to

| *mlersils initial radistion in addition to the residual radistion

j O3 =t bevs been present. Unfortunately, the films from stations 76,
A' ot R mre partially destroyed, the data from 78 being based on the
: e poce of £11a found, It is hoped to be able to plot an F0° vs D

3 e tiun radiation when the chemical detectars are analyzed.

e & _

‘ Xponent was calculated for the remaining stations and
-

;i - ~v m‘ 0‘ 1.13.
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TABLE 2.1-1
RESULTS - GAMMA EXPOSURES

PP S R T G e -

: Total Exp. Rec. Rate#
Statiem  Type Location (r) (r/kr) b
Q0.7  1md Bogallua 126 0.210 1.07 »
20.75 land Bogombogo 123 0.150 1.18
2076  land  Rucht chem, 0.210
20,17 land Cochitd chem, 0.250 H
00.78°  land  Santldefonso LSO L.20 5 r
ao.m land Bogon 640 0.055
BOS  lad  Engebt 20.5 0.030 1.12 3
ash land  Engebi éo.s 0.030 1.12
B2 land  Engeb 19.5 0.022 1.20
BAL  land  Nugin 15 0.021 1.14
B%  land  Kirintaen 13 0.015 1.19
Bl yeirs 5.9 0.008 1.15

F LM ded yeyrs 6.0 0,012 1.00

¢ e gt recovery tim,-plns 80 hours,

«» .
e Wy expooant 1n the expression A = 47X
2 " Metiow 76w 77 pog £ '
g {1m destroyed. Total exposures will be
E | Serciad tre fin2) analysis of chemic

al detectars.
= . Tecovered lying on ground,
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SASE UNIT 7 - J. D. Servis, Maj, USA

RADIOLOGICAL SAFETY

(J. D. Servis)

A damage and radiation survey was conduwted at l.ppruxmuly H4 L howurs

_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. "rhu survey indicated that radioactive contamination extended north

of & line from Bogallua to Pirsal. Secondary fall-out nomting to 2 mr/br

was experisnced at Parry on the evening of‘]

Lagoon water was moderately contaminated in the vicinity of the chain

Bogallua = 'roiuiripncchi and cleared within two days.

~ U-7-1
R 5o~ /-
Extrapolated -
E+L brs D4 ldays D+ 2 dxys
0 0 0
0 0 0
0 0 0
< 0 0 0
0 0 0
0 ) )
0 0 0
0.05 0,006 0.006
0.08 0.0l 0.0
' » 0.01
0.01

- v—




. 1E TU-7-1 (Continued)
——-

Island nt?:r Ji;-ud D+ 1 dxy D ¢ 2 day»
Aomon 0.17 0.02 . 0.02
Eberiru 0.17 0.02 0,02
Rujoru 0.10 0.012 0.02
Aitsu 0.1L 0.016 0.02
Yairi 0.17 0.2 . 0.02
Bokonasarappa 0.17 0. 02 0,02
Kirinian 0.35 0.0L4 0.0L
Musin 0.L2 0.05 0.06
Engebi 0.70 - 0.08 0.08
Bogen 0.98 0.12 0.1k
Bogairikk . ? - 0.22 0.60
f Teiteiripucchi 60,0 6.8 7.0
. Cochiti 70.0 8.0 12.
San TLdefonso _ 75.0 _ 8.k 1.0
j  Rwnd _ 8.0 0.80 10,36
‘ Bogombogo 3.9 o. Lk 0.36
j Bogallua 2.2 . 0.26 0,28
” Rigild | o 0 --
| oirtinten 0 0 --
: Ribadond 0 0 --
* Fokon 0 0 ) - -
Yol 0 0 —
PR Lwrin 0 . 0 - -

% Period ;moccdnd by heavy rainfall.
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