
,,
, r-,/T?..:-

y.- ““’ ‘- --
.,

/-’- - -- –--—————— .“ .’”:’‘ ‘–

/’‘- %kti’q,“ ,,.

/
,_ \

,.
L .~~..” ‘..f’JL. ..<.~!..4

.-. : .3
: -. ,.

410655
OPERATION CAST~

__ ..—.

A VERY PRELIMINARY REPORT OF THE RESULTS

. .
‘%.

+;; ,.*

Subinitte~W

Task Group 7.1
dF-- ‘::”

--’.?

%
‘.*+’

LAS51FICATION CAN CE1.AED

W4TH’ DELETIONS

BY AUTHO~lTY OF DOE/OC

I tl

&z2zL#
R. La Aamodt,

{$&~
9

CTU-1 cTu-i3K-G%+
CiG ;.1

—
,. .— .. ,-. .

BEST COPY AVAILABLE
=-

.=—.. ——
- ~li-’..-_.—t

13 APR - 27 iwfi 19S4
(Date)

Jr- 8U2

.

----
1

---- -



I

Iw2

pro~rem & Project

I. BLAST AND SHOCK MEAS_~S

l.la & l.lb

1.lC Base

l.ld Peak

~ 1+

Blagt PressueS W Rocket ‘railm~~~~~~~&w“

and Blast Phenomem by Smface

Sur~e Measmements by Photography. . s ● ● ● c
$ /s

~essue by Aerial Photograph . . . . . . . c

g )6

~ /7

1.2a Presswe vs Time (Moderate Presswesl . . . . c ● ● P

??fiessue vs Time (High %ess~es) ● ● ● s ● ● c “ ●;
)y

1.2b

Uhdemter Presswe vs Time . . . . . . . . . . ●

.’j@.l.

1.4

WaterWave Studies . . . . . . . . . . . . . . . ●

@J Z8

1.6

2 NUC~R KFFECTS

Ga- Radiation Dosimetv. . . . . . . . . . ● ●

● 2430
2.1 ~ 33

2.2 Ga-hsevsTlme. . . . . . . . . . . . . . . ●

Neutron Flm Measwenents . . . . . . . . . ● ●

. ~<#

2.3

DistriMtlon and Intensity of Fallout . . . . . ●

.&sL

2.5a

Fall-out Distribution Studies ● . ● ● ● c ● c ● ● ●

~3g

2.5b &u

z.6a --Chemical,physical and Radiochemical ~alysis . . ● v

of Surface Contamination

.

6.2a Blast, Gust and Thermal Effects on a Man-nedB-36. . ~ ~z

I
I

... -,-:
, ,-! .-L, - ---

. , ,., X; /
.“,

--- .
2--- - 2

I



i:

—-

Program a Profleet “
-

,

6 TEST OF SERVICE EQ~ti AND OPERATION (Cent‘d)

6.2b The~l Effects”o’nB-47B Aircraft . . . .

6.k Proof Testing on AM Ship Countemeasues.

6.F Decontamlmtlon-~d protection. . . . . .

6.6 Ionosphere Sttiies. . . . . . ● . ● . ● .

7 LONG ~NGE D~~~IOH ‘ : , ‘

7.1 Electrom!llnetfcRad$ation Calibration . .

7.2 Detection of Airtime Low Frequency So~d
Atomic Explosions

7.4 Calibration Analysis of A-%mb Debris . .

9***

● ***

● ***

● .**

● ☛☛☛

from. .

I%?0

9 SUPPORTING PHOTOGRAPH ,N?O

901 Cloti~otograpW. . . . . . . . . . . . . . . . ~ ?I

PA~IIe . . . . . . ..-. ..s . . . . . . . . . . .
● ****

.3QyL

J-10, LASL, ANALYSIS . . . . . . . . . . . . . . . ..-. S

11 lW.DIOC~YIST= •~~6

11.1 Flssionyield. ● ● . . . . . . , . . . . . ● ● ● ~ ?7

11*2 Cloud Nmpltig . . . . . . . . . . . . . . . . ● .

HeavY Element Investigations- . . . . . ● c ● . ●

. 9/J/03

11.3

13 ?EOTOGM=
● 9;’G~

17->- 1 =11 of Fire %otography. . . . . . . . . . . . . ~ /a&
..-—-—

13.2 clo~pnotogrepW6 .0 * ~ . . . . . . . ● ● ● s ● P~ /oy

2han5-&eters. . . . . . . . . . . . . . . . . .
● *

13,3 ~ ,/0

13.k A 13.5 High Speed Photography end.Time
Interval . ● ●

Pllasurement

lk EXTIIWLL NEUTRON MEAS~S

14.1 Threshold Detectors . . .. .

~,-...,:.,,,.>
U‘Vr,,..,”W
~~::LRC &

*-

___
3

3--- - It
I

-



-.. - -

c- > I

Scintillation AIPhR ●

4I

B

●

●

●

●

9

●

●

●

●

●

●

Teller ●

●

●

●

●

●

●

●

●

●

●

●

9

D

●

●

●

●

●

●

●

●

●

●

●

●

I

)

●

●

●

●

●

●

●

●

.

●

9

●

●

●

●

9

●

●

●

●

●

9

●

*

●

15.1

15.2

&s

16.1

Electromagnetla .

D

●

●

●

.

●

●

●

●

●

●

D

●

9

●

●

●

●

●

●

●

●

●

16

● ☛☛☛☛☛

AND”RESIDUAL CONTAMIWTION

Ga~ Intensity at Late Times
I

MICROMROGMP~17

17.1 Microbarogra@lc Measmements

T-L RADIATION18

Time Interval Measwements.18.1 ‘ -

18.2 Power as a Function of Time

18+ Atmospheric Transfisslon .

18.4 Spectroscopy . . . . ● . .

18.5 Total The-l Radiation . .

●

●

●

✎

✎

●

●

●

●

●

●

●

●

●

●

?A~IIIQ . . . Q ● ● ● “ ““ “ ● “ “ ●

‘TU-7 RADIOLOGICAL SA=* . . ●

●

●

●

~“”’”’””oo o””” “’

TU-1~ TIMING AND FIRING . . . . .

GEX-FML INF’O~ATIOR

Shot Day Weather Table. . ._,.=
.9

● *

● ● ☛

●

● ☛ ?%9 ‘y’.

.
~ /f# !

DlstriMtlonfist~ . . . . . . . . . . . . . . . c
I

I

(’

. . ,

___ _
4.-. -



I

..

Prof!r~5&Fo?ect

QEu”

1%fo

I BLAST AND SHOCK mS%~S

“lz$$J+ o.’**”*”’ ”’””’*”81.2a-l Overpressmest
. w.~

1.2b-l

1.4-1

1.4--2

2 NUCLEAR

2.1-1

2.i-2

2.3-1

2.3-2

2.5a-l

2.5a-2

2.6a-1

.2,6a-2

2.6a-3

2.6b-l

6 TEST‘-OE

Ground Surface Air %esswe . . . .

Under~ter; Pressures. . . . . . . .
. .

Ball Crusher Ga’geDefomtions. . .

Detector Installations. . . . . . .

Detector Installation Resdts . . .

Position, Drift and Set of Buoys. .

● 10
● ***O*

. lh
● ma***

● 14•*m**~

● D**** ● 22

● ***** . 22

● ☛☛☛☛☛☛
25

9***** ●
27

Radioactivity in Polyethylene Bottles and . . ● . 27
on Gum Pager Collectors

Gross Analysis of Fall-out Material . . . . . . . 3~

Gross Sample Decay.... .......o.c”~
3h

Percentage of Total Ga- from Heptwim. . . . .
35

Gamma as a function of Time

Gross Beta Decay - R+1O to R+20. . . . . . .
. 37

SERVICE EQUIPm AND 0PER4TION

3-50Positlons. . . . . . . . . . . . . . . .
● 39

6.1-1
—.=—-—

‘5.2a-l 3-36 Distance fro= Gromd Zero . . . ● . : . ● ●

43

6.2a-2 p=elimimry Iiestits,E-36 . . . . . . . . . . . .
h3

6.5-1 DOtaS~ry. . . . . . . . . . . . . . . . .
. 61-62

7 LONG RANGE DETECTION

Renote Stations . . . . . . . . , . .
● 73

7.1-1 ResultS -



Program a Pro.lect
m

●

7 LONG RAN=;ETWTION (Centtd )+

7.2~1 Pro@ct7.2Restits .o. . . . . . . . . . . ...”
75-76

7.4-1 Project ?.4 wmple Res~ts ● ● ● ● . ● ● “ “ ● “ “
78-79

J-10, @SL, ANALYSIS

11

13

15

17

i8

1o-1 Summary Of Time Difference Results . . . . . . ● . 83

Flre~ll YieldWta. . . . . . . . . . . . . . . .
82

10-2

10-3 Yield from Analytic Solution . . . . . . . . . . c
84

.RADIOC~IST~

11.2-1 Sampling Results
88

● *m*** ● ***
B.-

PHOTOGRAPHY
,*

13.1-1 EGd?GPreliminary Fireball Data - (Honolulu Office) 97

ALPEA MEASUREKENTS

~~,1-1 Summary of

MICROEAROGWP~

17.1-1

THERMAL

18k-l

18. K-1

18.5-2

PART 11~ –

Summary of

RADIJITION

‘. <

Alpha Values . . . . . . . . . . . . . 110

MicroMrograph Mta . . . . . . . . . . 131

Str~cture Identified on JACO Plates . . . . ● . . 1S0

uncorrected Thermal Yield. . . . . . ● ● ● ● “ ● “ 158

‘Thermal Yield Corrected for Atmospheric . . . . ● 1<9
Transmission

——

/
TU-7 PJ.DIOLO’:ICALSAFETY

[-
TU-7-1 . Radiation Summary

.“.’.r

GENERAL INFORMATION

● ✘☛☛☛☛ ● ☛☛☛☛✍ ●
167

f
---- 6 b ,

I----



I

—=

Pro,gram& Pro4ect
m

.

-“

I. ELJ.STAND SHOCK HEAS_~S

1.2b-l Peak Static Pressme vs Distance Along the. . . 11
Ground

I.&’-l Underwater press~es~
&fj:Je . . . ..e .17

2 NUCLEAR EFFECTS

2.6b-l ‘i-. ● 38’Background on parrY Island~__-.

‘TED---AL
6 TEST OF SEWICE EQUIP= AND OPERATION

B-JO Radar Scope Pictme of Shock Front. . .
.hl -

6.1-1 1?

B-50 Radar Scope Picture - Path of Shock Front.

~1 -:

6.1-2

6.4‘Fig. I ~Track of Test Ships in Fall-out Region. . . ~

6.4A1 Ga?m= F~eld Atop Kfngpost . . . . . . . . .
.455

i

Ga-Fields. . . . . . . . . . . . . . . .-
56

6 .kA3

WmnaDose . . .OO . . . . . . . . . . . . .
57

6. hA4

~●La9 Gamna FI ,~d - YAG40 Flight Deck. . . . . . . . 58

6.,6-1 ‘fects k~::~-~er’k” . ...65Station,- C

A
nm

6.6-2 Effects --
Station - ‘f’ ‘n ‘*ger’k* “ ● ● ‘ ‘6.Comparison

6.6-3
;J ?a:ry’;~o;” ‘2 :s:;’ ,,
E:fecbs Observed . . . . 67
, .

~efe~ts ~ on F2 Qyer as Observed . . . . 68
6.6-4

kly~%rry ‘ti’Ll-6h

7 LONG RANGE DETXTION

T~~~ng Record Trace, parry Station ● “ “ “ “ ● n
7.1-1

7.1-2
● 7I

Tfrclng%cord Trace . . . . . . . . . . . . ●

----’7 (--- -
F---



LIST CF ILLl”S1.l~TiONS(Continued)...—

pro~rarn& tiOT&
Eu?4!

7 LONG RAN;B DETECTION (Cent‘d)

7.1-3 Tlmlng Record Trace.... •.oosoo*””O~

7.1-~ Timing Record Trace.... . ..*~. .*.*.72

7.1-5 T1-tig Record Trace.... . ..** . ..-o
. 72

~

11 RADIOCWISTRY

11.2-1 Gamma Radiation Intensity In Cloud vs Time . . . 89—
after Burst

11.3-1 MaSS ‘YieldCurves (Preliminary). . . . . . ● ● . %
l!ike~ .

* :=

lj.h-l Model .6flameraFramfng pictures” ● ● ● Q ● “ ‘ “ 101

13.b-2 Model 6 Cm-era Framing Pictures. . . . . . . . . 101

1~.~-l Cou~lete Model 100 Camera Record . . . . . . . . 103

13.5-2 Model 100 Camera Streak Record . . . . . . . . ● 1A

13.$-3 Model 100 Camera Streak Record . . . . . . . . . IW
14*

15 ALPF? MELSUREMEWS .,

1!.1-1 Fluor Position ~.... . . . . . ...109

lC.1-2 Channel I, Camera 147 . . . . . . . . . . . . . 112

15.1-3 ‘-ChamnelI, Camera 172 . . . . . . . . . . . . . 112

15.1-4 Cha~el II, (Intensified Late) . . . . . . . . . 112-.
. 113

15.1-5 ChanrtelII, •**~~* ● ***

15.1-6 1/10 Charnel ~~L~~::9QQO..O...0113

1<.1-7 1/10 Chmnel 8**** ● **** ● 113

15.1-8 Teller (Channel I), Camera 193 .~~~UID . . 113;f



c=-=

— -.

mLl@2 EM!!!

15 (Cent’d)

Camera 147

Camera 152

●

✎

●

●

●

●

●

●

9

●

●

●

●

●

●

●

●

9

.

●

●

●

●

●

●

●

●

✎

●

●

●

●

●

●

●

●

●

●

●

●

●

●

✎

●

●

●

●

●

●

●

●

●

●

●

●

●

●

✘

●

●

☛

●

●

✘

4

●

●

●

●

●

●

9

●

●

●

●

●

.

.

●

●

●

●

●

●

●

●

●

●

●

☛

●

●

●

✌

●

●

114

115

116

117

118

119

120

go

f2k

125

126

129

134

134

135

135

136

138

Channel 1,

Channel I,

Channel II

15.1-9

15.1-10

15.1-11

15.1-12

15.1-13

35.1-14

15.1-15

1.5.I-16

15.2-1

● *mm**

l/’lO. Channel I ‘. . . ...

1/10 Cha~el II . . .

193

● 8

Teller Light, C,hanne~1, Camera

Tine Interval . . . . . ..00

Time Interval . . . . .**r● ● . ● ●

Electroma

(Sensitivity: 15 v/cm)
l’j.2-2 ●

●

●

●

●

✎

●

●

●

9

●

●

●

●

●

●

‘. -. ----..

Electromagnetic Signal
(Sensitivity: 60 v/cm)~

15.2-3

G4HMAS AND RESIDUAL CONTAMINATION

16.1-1 Gamma Intensity vs Time .

THERMAL I’QIDIATION

16

18

●

●

●

●

✎

✎

●

●

●

●

●

●

Intexwal (#i) . . .

Interval (#2) . . .

Irlterval(+3) s . .

Interval (+%) . . .

18.2-1 Relative Power as a Function of Time - Enlnmn.

>..’
-—-

9
--- -



LIST OF ILLUSTWTIONS

18 TWL

18.2-2

18.3-1

18.3-2

18.3-3

18.4-1

18.b-2

18.h-3

1~.h--h

18b-5

18.h-6

le.4-7

PART IV

fiDIATIcN (Cent‘d)

Relative Power as a Function
BllKiniIsland

&gh&~~sdss~on VS T~tne-

Light Transmission vs Time -
to Aonoen

of Time-. . ●

●

9

●

●

●

●

●

●

●

●

●

●

9

●

●

●

Ground Zero

Ground Zero

Searchlight Stabilization System . . . .

Stationary Spectrogram (6150A - 7425A) .

Statioriry Spectrogram (%800A - 6150A) .

Moving Plate Spectrogram.(~OOA - 6150A) ● ✎ ly

I?6

156

157

157

Spectrum of

Spectrum of

Spectrum of

Spectrum of

●

●

●

●

Second Maximum (;3) . . .

First ?hxlmum (~) . . . ●

(*). . .Second l@xirrium

GENERAL INFORMATION

168

169

170

A-1 We-shot Picture- Ground ZeroFig.

Fig.

Fig.

● ●

●

●

●

●

●

●

●

●

●

●

●

A-2 Post-shot Pictue.D_ELHLL :ro~d zero

A-3 }’kp of Bikini Atoll . ● . ● . . ● . ●

* lk EXTE.Rli&LW3JTRON MEASUREMENTS

lk.l-l~~k Mev Neutrons as measured with Zirconim . 107A

14.1-2i-phu Heutrons . . . . . . . . . . . . . . 107B

1~.1-3~A~~heml Neutrons . . . . . . . . . . . . . . 107C

:--40
-f

w---c? “-–
-k —- --—--.——- .-x. ..—. .-—–--- ..-— ‘. .



—-

—

4 e~r.~
The -was the test of an approximately mu

\
\ .-——~” ------------

k . Xt was fired on a barge
~“ --

..--—....

detonation took place at appro-tely 6130 AM, Mmch 27,

19*, load. .-time.. .-

●☛

--

– y--

\\



. .

, —-

. ‘~ELETEll

Fallout from this shot was observed to be strongly....._.... ..—

different from the
There

was very little local throwout, so that a few hours after

the shot extra activity was obse-ble only on Namu and.

Bokobyazdaa.. A small-fallout was observed about ~ ho~s

after the shot. Fallout collectors seem to show that nest
● @

material was either very small particles or liquid.
.=

Water waves from the shot caused some da=ge on.

lhin.manand Enlirikku. The waves did notj ~ general~

sweep clear over the islands.

The reports followtig are prelimimry statements from

the various projects end programs of Task Unit 1, Task Unit 7,

Task Unit 13s and Task ~nft 15* The before and after pictues

were taken by Task Unit.9. Reports concerning the work of

other Task Units will be made at a later time.
The reader

1s cautioned that none of the numbers reported here are

final, but they should furnish a general idea of the restits–—— —
-D!:LETEQ

---- da.-

. .
#-,

1

\’L
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F?LOGRI.?! 2 - JUCLELR EuFEU’TS

Prog=m Director - LtCol E. A. Marten, USA

Pro.lect2,1 - GAP!MIRADIATION DOSIME’TR’Y

Project Officer - Yajor R. Dempsey

Objective

To measure the gamma radiation exposure at various

locations following a nuclear detonation.

Instrumentation

b Film and chemical dosimeters were placed In ~ Inch

wall alumlnum cannlsters mounted on 2 inch aluminu stikes.

The detectors were placed at a hefght of 3 ft above ground ~’
-~

for the land stations. The beach stations were set so that

the detectors were 1 ft above ma-um”hlgh tide level. mu

detecting systems were calibrated agatist an 11-Mev betatron.

(See Table 2.1-1)

jlesults

‘-=An=analysis,,,ofstations 3L thrru~1 shows &t part of
-,-\\

‘[~

--— -.-_- _<— ...—--=- .-, 4 (See Tsble 2.1-2)....J --- ..- .- .

An ana’~~;~sof the resultant

produce a consistent decay emressfon

I ‘, ... --
- so---

—



nation sitution, or the

winds and ralne
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—

patterns may have ken changed by
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.Avw

.600
15Jn

~/.):g,~~p~s’~i;s--L “.- “.-.

—=
Rate at Recovery hct~

Exposure Recovery
Time Rate

—
(r) (rf’hr) (ha) (r~)

Station Type Location

Larid yuroc~ 215 ,500 78 l:j20

12
Mach Yurochi

1.6.9 .060 78

2
, 78 .120

1
Beach Yurochl- 19 .075

1 UorIklnl
Land Uori-

.600 78 1.bo
214 -..

15
Bluff Aomoen

83 .200
16

Beach RomuriM %
I .6

7nn

17
Land RomurlkW 25

18
19 Beach Romurlk@

37.1 ;~;5

Mach RomurlM-
3701

20 Aomoen
Land Eniiri-

h.1 .0 2
0?

100 ● o~b--
:4

Land Chieerete
boo o

! Land Arriikm
4.6 :Oa%

3 ~d Ourukaen {
.4

2
9

Land Bokoaeto~.
.6 ●v.+

8.0 .o~o i(

4: Land ~koro~u

*
the detectors were

Act rate is the rate existing at ‘he ~~re~ldgal radiatiOll--

placed in the field (minus 209.~ovsQ)

was ares-t of the detonation..._
.-— ---—-

78
78
78
78
78

●5W
.150

2.10
.100

● 200

100 .Olu
100 .010

:&i 100
● Olb

Al 100 -~01
00 -.01z

——

---

—
-

---32



project 2.2 - GAW DOSE VS T~

● ~~t Officer - P. Brown

(P. Brown)

Object$vO

To obtain g- rates vs time for various distinces

from a“nuclear deto~tion.

Inst~entation

Cam exposure rates were obtained using scintillation

detectors set one foot above ground. The ~tector outputs woro

recorded as a ftmction of time on continuous recorders.

Instruent stations on Bokobyaadaa and Nam had been
●

destroyed by blast

*
];!:I.[:”1-:;D making It impossiblo->=

to in9tall lnstrmentation for close-in measmements.

installed on Alrukliji, Airukiram and
-..-r...----

Atoll,
9I;L ...-–.

f’./

All stations operated, and showed negligible g-

exposue rates for the period
of zero the to plus 36 hours.

--
‘3

-6
L*

---

.
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Project 2*7 - NBUTRON FLm MEASUREMENTS

● ~=ject Officer - T. D. Eanscome
—

Objec~ives
-~_,. &

l%rticipation in n the basis of

maximum participation without duplication of.Project 1~.1 vork~

The physical installation
&

‘,plann~d and effected on

the Islands west of Aomoen. When the shot loaation was changed;

participation was reduced to the amount Ind:cated.
~-- -– ‘-~.-—- ------ ----—...-.-....-— ---

‘M.wil ●*

Instrumentation -

Detectors were Installed on the 1~~ line as shown In

Table 2.3-1.

i----

“:’!EV!ME 1?.
‘.’!:!.m “ --- ~v~---

.-— --.. --—----- .- .— -——— .- ————————
s’

---—-- ~
-! _,+ . . . . .

,. .-..*
-..ti~-. . .- -. -.
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I
I
,

Restits of the exposed geranim are not available

(samples sent to 21 for analysis).
.

The fission detectors that were recovered were

countable in spite of the
high backgroud res@ting from the

late fall-out on Parry Island.

the touting was be~”on D+6.
For

L

-—”--—-..-.—— ------ ‘“’-—’””— “--.-----

w~r, calibration of the s~ples extends
only 25

—- -

hours andthe figures given
are estim~es restittig from ~

extrapolation. Long-time callbr~tion
till be made for th~~:a

project In the

t. ~:

composite preliminary report for Castle
t

submitted later. .

stability of the 1403 concrete stations

was distwhd
(though they were not removed).

the line, and moved stations large distances,

The unrecovered stations had disappeared.

,

I
I ‘1- ‘,

L.-

---
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Objectives

The following objectives were sought In this experiment:

Magnitude and downwind extent of the prl.mary,or

,militarlly significant fall-out.

At close-in stations, the time of arri=l of ‘he

fall-out.

The physical nature of the fall-out.

Instrumentalioq

All available stations in the lagoon and in the atoll
\ -~

islands were fully instrumented. A limited number of free- .

floating buoys were placed about the shot point* The calctiated

positions of the buoys at shot time are given in Table 2.5a-l.

This table also includes the drop position of the buoys and the

computed drifts and sets of the buoys.

Results

No fall-out was found in the collectors placed in the

lagoon or in those placed on the atoll isl=ds. Collections were

obtained fron some of the free-floating buoys. These collections

were In the polyethylene bottles and on the gum papers- TIB radlac

zeter data Qf the bottles and paper are included in T=ble 20Ca-2.

‘igures have been corrected for background at tine of assay.~;~e~e.

~~e implications of the reported data cannot be reported

on-site since laboratory analyses and correlations -th other

measurements are required. However, all mor~t~on col~-ted

Intiicatethat the contaminant arrived in the form of a fine mist

I

I
t

,

I

or liquid aerosol.
Ic{

; -.:....-*,,,., ‘--QGt.’..
& .-
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TAEiLL2.~L-l

-POSITIOR, D31FI A!;D SE~ OF EUOYS

Drift Set

Drop Position of Position of Buoys of of

Y at Sh~t Time Buoys Buoy9
Buoy
Number ~esbngitude itude Longitude (knots) (degree)

2-S-@-TC 11-2
4?

164-44.7 11-28.2 l@+A5 0.19 238

2-S-~-TC 13.-
4

164-4 ●5 U-LI .8 164-42.7 0.21 2*

?

11-5q.2 16k-45 0.25 249
2-s- -TC u-56.5 164

2-S-R -TC 12-*.
2

164-52 12-03.3 164-k8.5 0.27 251.

2-S-S4-TC 12-12. 165-0002 ~t2~covered
2-s-T4-TC 12-16.2 ;:]-;? 165-59.5 0.65 293

2-s-Ak-TC 12-19 12:23.3 165-10.0 0.77 291

2-s-A5-TC 12-35.5 165:21 12-30.7 165=**3 1.18 255

2-S-B5-TC 12-31 165-39 Hot Recovered

2-s-c5-Tc 12-2h.2 165-50.
z

Not Recovered

2-S-D5-TC 12-1% 166-01. 12-11.6 165-58.8 0. 8
t

232

11-5%.6 166-08.7 0. 5 215-
2-’S-E5-TC 11-57.5 166-11.0
2-S-F5-TC 11-42.1 166-1100 11-38:8 166-09.k o.W

::~

2-S-G5-TC U-25 166-08.1 11-22.8 166-06.3 O.w

TABLE 2Q5a-2

RADIOACTIVITY IN POL~=m~ BOTT.W AND ON GUM PAPER COLL~TORS

Euoy Radioactftity of Battles Radloactlvity of
Gum Papers

~ub~r (mr/hr)1 (mr/hr)2

Hot Detectable d
~ at 2719 0

2-s-04-TC
2-s-P4-TC Not Detectable 20 at 272 5

2-s-@t-TC 120 280 at 281823

2-s-Rh-TC ‘- 160 5000 at 2808k5

~.s-T~-TC 1100 2203 at 281210

2-s-:.k-TC 760 1200 at 28131

2-s-A5-TC____ – 180 IM at 28151J

at 28180Q

at noted recovery time

flags on buoys 2-S-Rk-TC, 2-s-Th-TC, and 2-s-A4-TC
m, 30$000~ and A-J ‘espectively’ at ‘ime
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pplcct 2;5b - FALL-OYUTPIS’TRIB’JTIO?JSTUDIES

Pr+ject Officer - E. F. Wilsey

Objectives

The objectives of this project Include the collection

of fall-out samples for the dooumentatim of the physical

characteristics as a function of time and distance, and to pro-

vide samples fo~ chemieal and radio-chetiml analysis for Froject

2.6b.

Instrumentation

The following seventeen stationswere instrumented with

two intermittent fall-out coHectors eachx Yurochi, UoriW$ -~

Romurikku~ Aomosn, Blkiti~ Rochi~rai~ -s Air~l~i~ ~i~;
#

Enfirikku, Wojl$ Chieerete$ Arriikan$ ~~en~ ~koaeto~to~~

BokororpruJ and Wkobyaatie. One instrument at each station was

set to collect twenty-four samples in S-minute internals; the other

collector to collect twenty-four samples in 30-minute intervals

Recovery

Recovery was poor due to the following reasons: Station

deterioration, the r suit of the sixteen day delay between station
\/<”

activation and damage to instruments caused by
Y’.”>

the tidal vavc. ‘Daily field =i~ter=nce wes pcrf’ormedon the

collectorsj–hcwever, the uncertainty of the firing date precluded

2 thC~OUgh job.

Results

Approximately fifty percent of the collectors functioned

---
X3. .



pcrti.;.llyor COz~lctGlyO Little in the w~y of rc~tits can be
—-

reported at t~s time since nest of the samples are being analysed

at CRL1 Edgewood? Hd. However, samples retaind for early decay

measurements suggestz

Fall-out at the upvlnd stations; Rochlkarai,

AirMijlJ Ft@cojit CMeerete, Omen, and Bokoror~u was

inconsequential. Samples from those stations read only two or

three times backgroud on R+39

Fall-out at the crosstind station Aomoen was slight

but slgnlfic~t.

8
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The actwl passage of the pro$ect drone

ships throu@

the fall-out is graphically presented in ~g” 10

From the re-

cove~ points$ the ships wei.eretmned to Wrry vhere smeY9

recoverY of samples and recorded dati~
and deoonti~mtion

were accomplished.
ns 80* but It was tipossible to

The propose: co~se ...

turn the YAG-~0 to that cowse due to a personnel error

occu.r-

.

ring during demrktigo
This lnactl~ted radio control of COWS.

b.

only; recmrence will be prevented.””~the
futwe by an additloal%

check w~ch has been intrtiuced.
Attempts to keep the YAG-39
.. ..

control ap-

with the YAG~O failed due to mal~ction of radio

paratus vhich converted a speed cwnge t+?
a shut do- si~l.

The net effect vas that the two ships cafiot be said to have

been subjected to even

Oper-
approxl~telY the ‘me ‘all-o$%),

sting the YA~-39~ed IS eWcted to ~

~B -3‘<-e ●L

Gama Inst~entitlon

‘Ga~ radiation vas measmed contlnuous~ at stStiOnS

: vlth 3 or 4 jneremental dose ion ch.amtirs.equipped each.

on the

~yA~-29there were 65 such stetions end on the 3L4@+0 there were

‘,-ithiti-cn-~per recorders in central recording rooms.

There

72

were no failwes but perfo-ce
was substandard on 6% of the

.

---am X3
.-

,

.Iz45. .—
—



located et P&~ry.

MB field intensity records (Figs 6.4A1) indicate

that both ships entered the contaminattig event at about H+2

hours. Figs. 6.kA3 and 6.4A4 apply to the flight decks which

received only about 30% of the average level of contamination

for each ship. Msage rates on the flight decks peaked at

about %00 m.r/h.r(H+3~ hours) on yAG-39 and abut 8 r~

(H +10 hours) on the YAG~. The dosage accumulated at the

flight desk stations for the period to H+ 100 hours were 2

and 220 roentgens, respectively.

Washdo~ e -~

The different amo~ts and times of arrival of contarn~

ination on the two ships precludes a direct washdovn evaluation.

Accumulations on the unprotected ship vere high enough at some

points to give lethal doses wlthln 2~ hours. Some not completely

consistent and thus far incompletely evaluated data Indicate a

~%shdown effectiveness of greater than 90%. The qualitative

nature of this figure must be emphasized, as must the extreme

importance of obtaining much more conclusive data from a highly

contaminating simultaneous exposure of both ships before making

+Itatis;eevalwtion of k=shdo-wneffectiveness. Interesting2 q-1~.~.“

correl.at=n~etveen reletlve wind and contamlmtion may be infer-

red fron ZsoGose rate lines. See Fig. 6.~~9.

X+
* ‘--58----

___-— ——-—
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~SiTEldlngby the ship’s struct’~-ereduced gamma

radiation levels in below deck spaces to roughly 0.1 the

, values on the weather deck. Additional shielding by the

12” thich concrete slab of the instrument recording room

gave a reduction to 0.001 the above deck value on the YAG-M.b

Generally, shieldlng effectiveness increased somew-

hat with time. Absorption data from detectors In a series

of steel pipes mounted on deck, with wall thickness varying

from 1/8 Inch to % inches, clearly showed a decrease in ef-

fective radiation energy over the Intenal H+5 to Ht7$hours. -~

Radiological Survey and ~oto~~a~ti .,

prior to, during, ~d after decon~m~tion~ a

complete radiological survey was made of both s~ps. All.

readings were taken in a prescribed reamer at measured

distances from previously marked stations. The TIB gamma

survey meter and the

usef’Jlinstr~ents.

was found to operate

applicability.

USNRDL Beta Probe proved to be the most

The USNIIDL directioml gam=a instrument

successfully, but its weight llmlts its

Thk technical survey persomel supplied (untrained)

& :1--I:Task Force have been used successPI-My to supplement.

-=71 group regularly assigned to this dIJty.tr.csu+- On the whole,

An attempt

capable of recording

support hes been very satisfactory. ,

to photograph the fall-out with equipment

all particlesz100 ~ was unsucc-ess~ due

.
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J..O a ~atcr p>::~d of fci~-Qu~ t}IC;~e:<;.cted, For t~leiie::t

event the~~ora station wI1.1be turned on at a later hour
—.

with more hope of success.

Ship Decon&minatlon Studies
-..,-.,..’..7,.~

Adequate data have been obtained for the evalution

of firehosing, hand-scrubbing and hot Ilquld jet cleaning in

the decontamtition of naval ships. A gross reduction of 82%

in the dose rate award the YAG~ was obtafied by use of

these methods. No decontimimtion was required aboard the

YAG-39.

The radiological protective coating vas not as\ ::

readily removable with the hot liquid jet as It had been during
s

laboratory scale tests. An on-the-spot procedure was therefore

developed. This procedure success~ully removed from 90 to 95%

of the paint with a corresponding removal of 75 to 9@ of

the radioactive contaminant Itself. An adjacent area not coated

with this paint? =S decontam~ated bY means of ‘* ‘me

procedure and a resultant reduction of kO to 60% of the radio-

active level -s obtained.
/

An additional reduction of 1~ in the initial dose

rate aboar-dthe YAG-kO was obt.stiedby high pressure - high

tsx?cr~t+:ez high vol~e liquid ,Jetcleaning of steel surfaces
—

~7:,:. by surface renoval of wood deckizg. Total deccntazlnation

e~”ectiveness ~zs thepeforc 92?.-.. T:qeaverage final dose rzzte

throughout the weather surface of the ship was 52 mr/hr.
--

/
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%%e-contamination level on the YAG-39eircraft wcs so

low that a~econtamlnati.on study was not warranted and the ef-

fectiveness of the washdown system could not be evaluated ac-

curately. The YAG-kO aircraft was suff~clently contaminated

to warrant an experimental decontamination s}udy. This st~Y

began on R+5 and ended on R+9 days. A series of decontami-

nation processes

squall and decayJ

cockpit from 850

were employed which,wlth th~ aid of one rain

reduced the gamma radlatlon level at the

mrfi to k5 mr/hr. At the same time, the

gamma intensity level on an area on a wing sectton was reduced

from 10 r/hr to 85 mr/hr. ‘Thelef? magneto on the YAG-39 air~ -
P d

craft would not check out when the aircraft was turned up after

the test, but no material d~ge -S detected on the yA~

aircraft. -

Interior Contamination

Air samplers and particle collectors operated normally

over the designed time interval after debarking, shutting off at

H+% hourso Maximum field intensity indicated by gamma

detectors on the YAG-40 occurred at about H+8 hours. However,

precut sections of ventilation duct continued to be exposed to

2CtiVit~ deposition until H+lx ho’~-s. T7slth~rair scnplers
.—— _

nor duct sections showed appreciable activity. T-M’otopside

zillipore filters showed moder~tely high activity but here the

existence of surface streaks leads to suspicion of direct fall-

out contamimtion rether than collection of airborne partlc~ate
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A *entatlve conclusion may be Inferred that the air-

borne contamination hazard is relatively less serious t-n

previously.believed. ●

Instrumentation on the YAG-ltOwas on the whole

success~ although only partial results were obtainable on

i

I

5 out of the 19 air samplers, while 3

ative on the YAG39. All the samples

to USNRDL for e~lutiono

Air Monitor

out of 5 were lnoper-

taken have been returned

A prototype of a semi-por~ble air monitoring unit f
d

designed for future shipboard and/or land use were evalUted-

.

Time Intensity records of airborne beta contamination were

taken.

Present Instrument gives adequate tiarningagainst

airborne fizardg in external fields up tO ~ rh. This warning

can be given within a minute of arrivel of hazard. Instrument

appears useful also to forevarn ships, land stations, etc., of

possible background level buildup.

Personnel Rotection Studies and Radlolozlcal Safety

During ‘theYAG recovery operations, the greatest

dose rate-atisa-vedwas aboard the YAG-kO and wzs estlrrated to

b~ 10 rfhr at Et30. The USS HOLAIA (ATT 106) perso.a..elin-

volved with the recovery of the YAG-kO received an average

dose of 200 mr.

Durhig the decontamination operations the total dosage



I

8
,1

rcceivcd b~= crews was kept to a ulninum through careful
—

dosage control of personnel and continuous monitoring of shlp~s

1’
spaces. Of more than 400 people Involved In the operation,

I only about 50 received doses of more than 2 roentgenst tith

1. seven exceeding 3 r and one recel.vlngapproximately 7 r.
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projec t 6.5 - DECOIWAMIHATIOTiAWD PROTECTION .

Project Offioer - J. C. Maloney

Ob~ecti~os ‘+. !
Theobjectives of this projeat are: (1) To determine

relative contam~tioa and decontaminabilityof outside con-
.

structlon surfaces exposed to fall-outfrom
LA--- ---“.”’”.

(2) To detemlne the ●ffect of saltbraterwa~h-~onandslmpl.

pre-protectionmeasures in minimizing contamination.
●

>
●-

A not of fourteen four-feet-squarepanels of widely

used exterior construction surfaceswere mounted attheirnormal

orientations on each of the two drone ships (Project 6.k) which

ve?e operate& In the htgh-intensityfall-out area followfng tho

Panels wore recovered froa the ships and moved to the

Parry decontamination area. Omma and station Intensity readings

vere taken at sixteen locations on each panel. The panels from

the vashdovn protected ship were of such 10V intensity that

decontaminationvas not necessary. The panels froa the ~prO-

tected ship were subjeotod to Yarloushosing and scrubbing

techniqueswith gamma and station Intensity readtigs taken

between each decontamination pasa.

Intensity readings on all panels were taken at the

beginningandendof each dayts operations to be used for direct
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correction of overn%ght decay.Readtigs

operations vere

day by aPPIYtiS

Results

taken during the day~s

‘corrected tack to the $nltlal readings for that

the -1.2 Iav.
.

The averags lnitlal gamma Intensity and resldul gamma

intensity percentages are summarizedon Tablo 6.5-1for each

surface.,

Preliminary data Indicatesthat saltvater vashdovn l%

effective in mlnlmlzing co;tamlnatlonof constructionsurfaces ,
L

under the conditions of this test.

Conclusions

The contamination resulting from this detonation Is

of a very tenaolous nature.

Uxicr the condltl~ns of this contamlnctlngeventf

~cr.4..cal su”faces l%came more Mghly contamlmted than horizontal

s‘~-faces,. vlth sloped surfacea having intermediatecontamlnE’tlon.

The contamination as deposited under the conditions of

this test presents a much ❑ore dlfflcult removal problem than

the dry contamination encounteredat Op.aratlonJANGLE.
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the Mike curve fs derived from data at H+b hours similar to t

present data and extrapolated to earner times by using the sl

observed In Fievadatit Is obvious that the present data can be

better represented by a cuzve of greater slope. From the grea

rate of decrease of Intensity in thepresent operation it can

concluded that both velocity and angular wind shear effects ●X

those on Mike Shot and.that the persistent Isoklnetlc layers

observed In Nevada are not being found. Operationally, the eff

of vind shear are anticipated by the use of plan-view projecti

of the sheared cloud st?ucture derived from vinds observed i%
.

shot a~ea as close to shot tlxe as possible. From these project

altitudes and positions are chosen to give the best cloud

persistence for the later sampling aircraft.

The_factor of four inorease In sample obtained by th

b~~-stof CIDUd penetration and by alzsgt do”ab::ngthe ra6:ztio

ex?~sylrereceived by the crew. 3acause of the depe~dence of t

background contamination acquired by this aircraft relative to

in-cloud exposure upon the nature of the coral de5ris through

which it flies, it has been necessary to calculate the llcitin

:n-cloud exposure while in-fMght from operational data report
——. . ~~-——-y

,by:the=29-af-te_r_on~ etratio~

The ex?ected “decre
-— —-— ...
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in return exposure was used to incr

and hence the sample collected
,&:-=:=::the

external exposure and that of the shielded personnel was found
,_ ~<~

to be 3.0. Itwas pogslble :anfldently to plan on an
‘~

external exposure on Iandfng of about 9 roentgens because an

in-flight confirmation of this ratio was.a-llable from a proto

type lntegrattig electronic dosl.metersupplied’by H Dlvislon,

LASL. Unllke the external dosimeter (Integron)ordinarily used

forexposure control, this dosimetir is equipped with a SUQ1
Z-

chmber which can be lzcated In the film badg~ Position on “

flight personnel with its dosage read on an external meter. 1[

excellent energy response chzracterlaticsas well as its good

correlation vith film hdge rfitlosIndicate that this prototy~a

c~’fid be used VGTy setisfactor:ly to con::ol senpllng exposues.

m_e low seuples obtained by the two B-36*s are thought

to be ~ue to the effects of ‘cold saturz:$mw at extreze .Qtit~d

on the lubrlcant used on the filter units vhlch resulted in the

real-function. Corrective measures I=ve be- takin to avoid the

effects on future missions. An additlo~l decrease h t!!esize

the second E-36 sample ‘ms caused by wld. dispersal of the clou

by E+7~hoUs, thedelarkymd theno~~ s~PllnK tf~ of ‘+

hours being caused by zechanlcal aircraft troubles.

The study of the gpectral distribution of g@z.a pho$o
4*

h~thln the lxnb cloud has been continued. Results fron ‘p
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the Mike c~e 1s derived from data at H+lt hours similar to the

present data and extrapolatedto earlier times by ustig the slope

observed in Nemda, It is obvious that the present data can be

better represented by a curve of greater slope. From the greater

rate of decrease of intensity in the ~resont operation it can be*

concluded that bth veloclty and angular wind shear effects ●XCO.

those on Mike Shot and.that tho persistent Isokinetlc layers

observed In Hevada are not being found. Operationally, the effec

of vlnd shear are anticipated by the use of plan-view project:sns

of the sheared cloud st%ucture derived from vinds obsemed ~ the
.

shot area as close to shot tlze as possible. From these projectl

altitudes and positions are chosen to give the best cloud

persistence for the later sampllng aircraft.

The_factor of four Inareasa in sample obtatied by the

bw-st of cloud penetration and by alms? doabllng the racliztlon

ex?~s~ue received by the crew. 3ecau9e of the dependence of the

background contamination acquired by this aircraft relatlve to

In-cZo’ti exposure upon the nature of the coral dehls through

which it flies, It has been necessary to calculate the liziting

in-cloud exposure while In-fllght from operational data reported
——. . .—-y

by:the-H-2~ f4.ar__on..-+en_oL
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In return exposure was used to fncr se the in-cloud exposure

and hence the sample collected
,& -

the ratio between th

external expoaure~and that of the shielded personnel was ‘fcmnd
l.- 4%YI

to b 3.0.
‘r

it was possible confidently to plan on an.
external exposure on hnding of about 9 roentgens because an

In-flight confirmation of this ratio was.availablefrom a prot

type Integrating electronic dosimeter supplled’byH Division,

LASL.Unlike the external flosimeter(Integron)ordinarily used

for exposure control, this dosimeter 1s equipped with a sm=~

ckzber’ which can b lscated in the film kadgo position on .
$-

flight person!el with lta dosage read on an external meter. It

excellent energy response chzracteristlcsas well as its good

corralatlon vith film tadge r~tios Indicate tluitthis protot~~

c~’dd be used VGV Setlsfactor:ly to COnt?Ol sE2?llng expos’L-e9

The low semples obtained by the two B-36t9 are though

to be d’~e to the effects of ‘cold saturatianw Et extre=e EltLtu

on the lubricant used on the filter tits which resulted In the
.,

real-function.Corrective measures have bem taken to avoid the

effects on future ml.ssions. An additional decrease in t!!esiz

the second E-36 sample was caused by wida cllspersal’ofthe clo

by E~7~ hours, the delay beyond the no=l s=pllng time of H

hours being caused by xecha-nicalaircraft troubles.

The study of the s?ectral distribution of gaj=a phot
@_-

wlthin the bonb cloud hag Men continued. Results fron ‘*
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“cloud lndl~e=the presenae of a hard component approximately
●

0.8 Mev in energy and a soft component of either 80 or 160 Kev

energy. It is tntended to resolve the lead K-edge region by

using copper absorbers on future shots.
b

surface SemRli~

One funnel-type sampler in the ,lagoon

the two blower stations on Ourukaen Island were
z ‘.

L--- -.~9 Although the Ourukaen tits survived ~he-%’-
i .

the explosion, they collected no sample because

on the island. Use of such surface samplers at

dlscontlnubd.

.

—..——

.

,

.

water wave from

no debris fell

Bikini will be

———— - --W - - -’-+



TASK U~T 7 - J. R, Semis, k.1. USA
— ‘_.

~I0140GICAL SA~

A. (J. D. Sezwls)

-f’+ ~.+
L .Rad-Safe Survey Summary

~‘d”
A partial Rad-Safe sumey

day with incomplete atoll results.

*’

95i!@was conducted or?’

Results of this initial

survey were conclusive enough to cancel all activities for
.

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

a result of wtnd conditions during B and B+l day areas had

becone ‘spotty~ in nature so the extrapolated values repre-

senting the H+4 hour readings canconly be considered ap- j?+
●*=
.

proximate. These extrapolated values are based on a t-1*2

decay whereas laboratory analyses indicate a t -1.8 decay

during this period, thus indicating values in excess of

those noted in Table TU-7-1.

Iagoon contamination, of consequence, was confined

to lagoon areas containing suspended sediment. For the first

few days this area was confined to the western quarter of the

lagoon. This radioactive sediment washed over the western

reef, out through the southwest passage or settled to the

bottom of the lagoon in a period of three days..

.~o ~~@M aCtiVity was detected in swipes about the.—

living areas of the Task Group.

,<L.*--Znc1udedhere because of lnadvertantly omitting it from. .
. . Report.

“/
l~*-.OJ
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Extrap.
H+k hours’ B + 2 days B+7’daJ@

Isl=d

ho - 60 1 -3
.38 - .40

6 -9 .8 - 2.1
Blk~ti 70 -125

102 - 9 .75
Aomoen 25 - 180

MO. 20. .9$

Roauri!ckU ●

600. 30. 1.0;
Yurochl

125* 6. ,ks - .6
KEQU
(Sti. 1200)

.1 .02

Crater

1500. 75.*
tikonejiea

280. 15. 2.9
-=<~~y~adaa

(55. . ~,o
pl.t ‘— –

(Sta. 13bl)
.1 - .22 .025- .Q:r

6 - 10
~’~o~oryurU t“nru
Alrukiiji

BairokO
.25

(jCIml. SE of ~P)

.All readtigs vlth radiac Instrument AN/PDR-39

-* AN/PDR:18

--175 qc--
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‘TASK UNIT~-=J. D, Servis, Maj, USA
—

jj)lDZOLOGICALSAFETY

A
(J. D. Servis).

c@,Y ?.~d-SafeSurvey ~UmmaN
#;j. A.

. A partial Rad-Safe survey was conducted onB ‘“%f
day with incomplete atoll results. Results of this survey” -

(Table TU-7-2)t indicated no extensive recontamination of

the atolJ except within thb Bo’<obyaadaa- Namu cheln. An

unforeseen fallout of radioactive mterid less thm ~ 1

microns in size did occur on the night of R~l. This fall- ~
\ L

out covered the atoll and raised radiation levels by ap-
. h

8
proximately 100 mr/hr. Because of the late period of f&ll-

out this radiation level would have corresponded to 3.5 r/h.r

fallout at H+2 hours. This fallout, because of small

particle size, was much more difficult to decontaminate than
.-.-----.-.-~. - --”~

the~ ..
L~-—-------.-------..-—..- . ..-----------

Secondary fall out levelled off between 0700-0800,

R+2. Residual top-side levels on ships were: Alnsworth -

8 mrhr, Estes - 12 mrlhr, and Wiroko - 30 mr/hr. v~x~m~

levels were 20 m-r/h.rto ~y uh..

Lagoon contamination covered the western quarter
-.—— . ------

of the lagoon with levels’
-\.,-r. Lagoon.1.------

flushing through the southwest passage materially increased

background radiation levels in the vicinity of Ourukaen,

Bokoaetokutoku, and ~koror~o
d

(Q



,/
/’ &&p — TABLE Tu-7-2
+.~->, RADIATION SUMRY (r/hr).

t
Extrap.

-.._.—--

Island H+k hours R+~ my R+2 days

I

Enyu ● 03 ●03 .06

●12 ● 14

.80 .60

1.7 .75

1.& .85

103 1.0

●2O

Aomoen .80
#

Romurikku 1.6
, Uorikku .8

Yurochi .8

Namu 2000.

Bokobyaadaa 1000.

- l.k

-1.0

100.

‘ 55*50.o#
.I(j*

●l+()*

.005

.01

.012

12u*aeza .&

Arrilkan ● 02

Enlirikku ,O@

Airuklijl ● 02

Eninman ● 012~.

Crater

ships

.16

.32

● 05

.08

.06

● 03

.02 - .0+

# No hundred ft altitude.
* Radiation shine from water in southvest passage.

islands indicate
..——

IslandsUnderlined

/..

--fn. . 4-
k .:



—-

—-

1

PART IV “

●

TASK UNIT ~

and

GENERAL INFO.RMTION

——
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(H. Grim)

World T@

The time

clodce vu 06t30 00.373+-i bioa.

Of the ‘<”i shot read from tho world tlmoY..,

TlminR & Fir~ syst~

The operation of the timing and firing system in- -

cludlng radio signals was normal.

● * ~-~
,

●

—— —
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W!MTH= (BIXIKIAT~ti~ATA~OO%27“~cH 19% “

Stifac.Preseu.reio12.4rnb
SurfaceTempera~e80°? ~
Sur?aceHumldlti77$ .

u~~yle wtid Veloc~
Mrectlon T(knots ‘em●“y%!t* s:?;(w!
(degrees)

070 ● 14 21e
i

18.2 79,2 “

E 060 la z
1. 14.0 78 ~

6000 080 05 ~2:o
::: L

>
6900
8000 08 lh●3 -7.7 21

Icmoo X 08 1 .0
12000 150 10 3.8
lm 100 10
16000 090 15 :::
;= 100 17 -3-5

100 20 -7.0
Z2j20 -12.5
25000 170 14 -lh.2

08 -27.0 -35*O M3~. -– - 220

b
180 18 -39*5
200 36 +::;

45000 300 05
50000 140 - ;::
:% 270 ;$ J

270 13 -77.2
65000 310 10 ~:::;
67620 080 22
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