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PREFACE

This report has been prepared to serve as an unclassified source
of information and data concerning the atmospheric nuclear test program
conducted by the United States prior to 1963. The information contained
herein was reproduced directly from the classified versions of the
DASA 1251 series of reports. The classified material which was deleted
to prepare this report was in accordance with the requirements of the
Atomic Energy Act of 1954 and would not contribute to an understanding
of the radiation interactions with personnel. All fallout plots and
radiation contours are presented exactly as they appeared in the classi-

fied version of DASA 1251,






OPERATION

Crossroads
Sandstone
Greenhouse
Ivy

Castle
Wigwam
Redwing
Hardtack I
Argus

Dominic

Appendix

TABLE OF CONTENTS

PAGE NO.

4
13
26
50
61
97

100

185

316

319



INTRODUCT ION

The objective of this report is to provide a ready reference of
fallout patterns and related test data for those engaged in the anal-
ysis of fallout effects.

This compilation was extracted from DASA 1251 ''Local Fallout from
Nuclear Test Detonations " (U) Vol. 2 "Compilation of Fallout Patterns
and Related Test Data' (U) Parts 1 through 3. DASA 1251 Vol. 2 was the
work of Manfred Morgenthau, Harvy Meieran, Richard Showers, Jeffrey
Morse, Norman Dombeck, and Arnoldo Garcia of the U.S. Army Nuclear
Defense Laboratory under Defense Atomic Support Agency (now Defense
Nuclear Agency) sponsorship.

Although local (early) fallout is emphasized, the data presented
will be useful to those studying world-wide (delayed) fallout as well.
In this report local fallout is defined as all fallout which consists
principally of the larger particles that are deposited within 24 hours
after the detonation. World-wide or delayed fallout is defined as
fallout which consists of very small particles which descend very
slowly over large areas of the earth's surface.

Data resulting from each U.S. detonation are presented chronolog-
ically. For each detonation, the basic information useful for an
interpretation of the fallout data is tabulated first. This is followed
by both on-site and off-site fallout patterns where available. A graph
of the growth-rate of the cloud and stem is presented next. Wind speed
and direction are than tabulated as a function of altitude, and hodo-
graphs are drawn from these data.

EXPLANATION COMMENTS ON DATA PRESENTED
Fallout Patterns

One or more fallout patterns are given for each event, except for
those shots for which no sigificant residual radiation was observed
downwind of GZ or for which no patterns were found in the literature.
In the remarks included on the basic data sheet for each shot, the
individual fallout patterns are discussed briefly; some comments are
made for those shots for which no patterns were available. The dose-
rate contours for the fallout patterns have been drawn to show the
gamma dose rate in roentgens per hour, three feet above the ground, in
terms of the one hour after burst reference time. The t™!-2approximation
was used when no actual decay data was available to adjust radiation
measurements to the one hour reference time. It is important to recog-
nize the H+1 hour is used as a reference time, and that only the con-
tours from low yield weapons are complete at one hour after burst.

For high yield weapons, fallout over some parts of the vast areas



shown does not commence until many hours after the burst. The time
of arrival of fallout is indicated on some of the fallout patterns by
"dot-dash" lines. The time lines are intended to give only a rough
average arrival time in hours as estimated from the wind reports and
the available monitoring information.

Induced Activity Patterns

The contamination resulting from low air bursts is due primarily
to the activity induced by neutrons which are captured by certain ele-
ments in the soil, notably sodium, manganese and aluminum. The re-
sulting radiation field is circular and covers a limited area about
ground zero. Weather conditions have very little influence on the
location or shape of the induced radiation pattern. However, increas-
ing the moisture content in soils can increase the induced activity
levels. The rate of decay of the induced radiation field is different
from the decay of fission products and depends on the composition of
the soil over which the weapon was detonated. For Nevada soil, the
sodium and manganese composition generally varies by a factor of 1.4
to 2 and the aluminum composition varies by a factor of 3 to 7 within
and between test areas. For most induced activity patterns in this
report, a general neutron-induced decay curve for Nevada soil was used
to extrapolate the observed dose rates back to H+1 hour. For a few in-
duced activity patterns, Na®* decay is used to extrapolate the observed
dose rates to H+l hour. This decay rate is not strictly applicable but
it closely approximates the observed decay.

Wind Data

The tables of wind data give surface and upper air winds for
heights up to at least the top of the nuclear cloud. These data are
presented for times as close to shot time as possible and for several
times after shot. Directions are in degrees from which the wind is
blowing, and are measured clockwise from North. Velocities are in
statute miles per hour. The height of the tropopause at shot time is
given when available. Although the meteorological data were taken in
close proximity to ground zero, they do not necessarily represent the
wind field downwind from ground zero in space and time.

The hodographs are drawn for a constant balloon rise rate of
5,000 ft/hr and are presented for illustrative purposes only. The
fall rates of particles vary considerably with altitude; therefore,
errors will result from the use of a constant fall-rate hodograph for
fallout prediction. In general, particles in higher altitude levels
fall faster and the percentage change in the falling rate is greater
for larger particles. The numbers on the hodographs represent alti-
tudes in thousands of feet. The associated points represent the loca-
tions on the surface where particles having a constant fall-rate of
5,000 ft/hr would land if they originated over GZ at the altitudes
shown. The letter S on the hodographs stands for "Surface' and the
number next to it in parenthesis (for the Nevada shots) is the site
elevation of ground zero in feet above MSL.
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OPERATION CROSSROADS - Able

PPG time GMT
DATE: 1 Jul 1946 30 June 1946
TIME: 0900 2200

TOTAL YIELD: 23 kt

FIREBALL DATA:
Time to 1lst minimum: NM
Time to 2nd maximum: M
Radius at 2nd maximum: ~ 576 ft

RFMARKS:

Sponsor: ILASL and DOD

SITE: PPG - Bikini
11° 37* 10" N
165° 29 28" E
Site elevation: Sea level

HEIGHT OF BURST: 520 ft

TYPE OF BURST AND PLACEMENT:
Air burst over water

CLOUD TOP HEIGHT: 40,000 ft MSL

CLOUD BOTTOM HEIGHT: Not available

CRATER DATA: No crater

The residual radioactivity on target vessels was low. On D+l day,
radiocactivities greater than O.lr per 24 hourswere found on only 13
vessels. The residual radiocactivity in the water after H-hour was

negligible.
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TABLE 1 BIKINI WIND DATA FOR OPERATION CROSSROADS,

ABLE

Altitude H-hour H+5 hours H+3 hours
(MsL) Dir Speed Dir Speed Dir Speed
feet degrees  mph degrees mph degrees mph

Surface (070) (09) oLs 09 070 08

2,000 130 15 -— - - -
4,000 130 16 130 16 120 14
5,000 (130)  (16) (130)  (15) (120)  (1b)
6,000 140 17 130 14 120 15
8,000 120 13 120 14 020 16

10,000 (120) (19) 130 17 120 16

12,000 120 08 110 16 130 17

14,000 100 10 110 10 070 53

15,000 100 08 020 06 oko 06

20,000 330 05 150 17 170 09

25,000 180 09 280 02 230 07

30,000 340 o7 330 05 310 05

35,000 340 02 080 06 Calm Calm

40,000 070 09 360 25 350 28

45,000 030 30 330 31 320 32

NOTES:

1. Numbers in parentheses are estimated values.

2. Surface wind data was obtained on Bikini; upper wind data was
obtained on board the Mt. McKinley.

3. Tropopause height was 54,000 to 60,000 feet (exact height is

uncertain).

. At H-hour the surface ailr pressure was 14.68 psi, the temperature
27.2°C and the dew point 23.L°C.
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OPERATION CROSSROADS - Baker

PPG time GMT Sponsor: LASL and DOD
DATE: 25 Jul 1946 2L Jul 1946
TIME: 0835 2135 SITE: PPG - Bikini - Near How

11°© 37* 10" N
165° 29' 28" E
Site elevation: Sea level

TOTAL YIELD: 23 kt
HEIGHT OF BURST: -90 ft
TYPE OF BURST AND PLACEMENT:
Underwater - cable-supported
FIREBALL DATA: 90 ft abiove lagoon floor.
Time to lst minimum: NM Lagoon was 180 ft deep.
Time to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 7,600 ft MSL
CRATER DATA:
Diameter: 3,300 ft maximum
1,800 ft minimua

Deptih: 25 Tt

REMARKS:

The contamination pattern is unreliable. The dose-rate readings
used for the pattern were obtained from the total doce measured by
film badges collected between D+10 days and D+15 days. The radicactivity
on the target vessels diminished At its greatest
extent the base surge extended about 2,000 yd upwind, 3,000 yd crosswind
and 4,000 yd downwind. "The contamination resulted from fallout or
radiocactive rain from the mushroom head reinforced somewhat by condensuation
of the base surge. Ideally there should have been an annular infinitive-
dose pattern as a result of fallout from the outer edges of the mushroom
head. This ideal pattern was changed because of the intermittent be-
havior of the rain-out and because of the varying ability of the different
target ships to retain the fallout activity."
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TABLE 2  BIKINI WIND DATA FOR OPERATION CROSSROADS = BAKER

Altitude H-hour Altitude H-hour
(MSL) Direction Speed (MSL) Direction Speed
feect degrees mph feet degrees mph
Surface 200 03 14,000 080 09
2,000 160 12 15,000 080 09
4,000 160 12 16,000 080 13
6,000 150 09 20,000 110 09
8,000 150 08 25,000 050 12
10,000 120 09 30,000 oko 20
12,000 110 1k 35,000 060 32
NOTES:

1. Surface wind data was obtained at H+1 hour on Bikini;
upper wind data was obtained on board the "Fall River."

2. Tropopause height was 54,000 to 60,000 feet (exact height
is uncertain).

3. At H-hour the surface air pressure was 14.68 psi, the
temperature 28.9°C and the dew point 25.0°C.
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Figure 6. Hodographs for Operation CROSSROADS - Baker
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OPERATION SANDSTONE - X-Ray

PPG Time GMT Sponsor: LASL
DATE: 15 Apr 1948 1L Apr 1918
TIME: 0617 1817 SITE: PPG - Eniwetok - Janet
11° 40*' N

162° 14t 37" E
Site elevatlion: Sea level
TOTAL YIFLD: 37 kt
HEIGHT OF BURST: 200 ft

TYPE OF BURCT AND PLACEMENT:
Tower burst over coral soil

FIREBALL DATA:
Time to 1lst minimum: NM CLOUD TOP HEIGHT: 56,000 ft MSL
Time to 2nd maximum: NM CLOUD BOTICM HEIGHT: 25,000 rt MSL
Radius at 2nd maximum: NM

CRATER DATA:. Not available

REMARKS:

No fallout pattern available. Radioactive samples were taken from
Ground Zero and showed a decay Also much
activity due to Na°* was observed. Cloud reached the tropcpause
in 12 minutes.
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TABLE 3 ENIWETOK WIND DATA FOR OPERATION SANDSTONE = X-RAY

Altitude H-hour H+2 hours H+3 hours
(MSL) Dir Speed  Dir Speed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 090 10 090 12 070 16
2,000 o - 100 15 070 23
4,000 -— - 100 12 090 23
5,000 100 14 (100) (12) (095) (eh)
6,000 - - 090 12 100 25
8,000 - -- 110 21 090 23

10,000 130 14 130 15 080 16

12,000 --- -- 120 13 080 12

14,000 - - 140 09 070 09

15,000 150 09 (1k0) (09) (0715) (08)

16,000 - - 140 10 080 o7

18,000 .- - 140 09 360 o7

20,000 160 09 140 02 210 02

25,000 23C 12 220 12 120 09

30,000 240 14 210 15 ——- --

35,000 220 23 210 21 - -

40,000 220 15 220 21 -— -

45,000 220 34 220 37 - --

50,000 230 23 230 21 -—- --

55,000 220 14 - - -—- --

NOTES:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.

3. The H-hour wind data was estimated by the USAF weather station
on Eniwetok Island. The H+2 and H+3 hour winds were measured.

L At H-hour the sea level pressure was 1190 mb, temperature 75°F,
and the dew point T1°F.
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OPERATION SANDCTONE - Yoke

PPG time GMT
DATE: 1 May 1948 30 Apr 1948 Sponsor: LASL
TIME: 0609 1809
SITE: PPG - Eniwetok - Sally
11° 37" Lo" N
162° 19' 27" E
TOTAL YIELD: 49 kt Site elevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
FIREBALL DATA: Tower burst over coral soil
Time to lst minimum:
Time to 2nd maximum:
Radius to 2nd maximum:

CLOUD TOP HEIGHT: 56,000 ft MSL
CLOUD BCTTOM HEIGHT: 35,000 ft MSL

228

CRATEE DATA: Not available

REMARKS:

No fallout pattern available. Cloud reached tropopause in 12
minutes. Yoke rain-out was observed on Kwajalein at H+36 hours;
rain fell for 10 hours and the maximum activity observed was 6 to
10 mr/hr.

18
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TABLE 4 ENIWETOK WIND DATA FOR OPERATION SANDSTONE — YOKE

Altitude H-hour H+3 hours
(MsL) Dir Speed Dir Speed
feet degrees mph degrees mph
Surface 080 16 070 15
2,000 --- -- 070 21
4,000 -—- -- 090 12
5,000 090 1k 170 o7
6,000 -—- -- 180 08
10,000 160 12 150 39
14,000 --- -- 080 L1
15,000 090 o7 090 29
16,000 --- -- 100 28
20,000 220 12 170 Lo
25,000 210 16 250 70
30,000 210 2L 270 Lt
35,000 220 L8 - -
40,000 210 57 - --
45,000 210 54 - -
50,000 200 L9 -—- --
55,000 200 Lo - -
NOTES:
1. Tropopause height was estimated to be 56,000 ft MSL at H-hour.
2 The H-hour wind data was estimated by thc USAF weather station
on Eniwetok Island. The H+3 hour winds were measured.
3. At H-hour the sea level pressure was 1050 mb, the temperature

T9°F, and the dewpoint 72°F.
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OPERATION SANDSTONE - Zebra

PPG time GMT Sponsor: LASL
DATE: 15 May 1948 1L May 1918
TIME: 060k 180k SITE: PPC - Eniwetok - Yvonne

11° 33' 15" N
162° 21' 24" E -
Site elevation: Sea level
TOTAL YIFLD: 18 kt
HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

FIREBALL DATA:
Time to 1lst minimum: NM CLOUD TOP HEIGHT: 28,400 £t MSL
Time to 2nd maximum: NM CLOUD BOTTOM HEIGHT: 20,000 ft MSL
Radius at 2nd maximum: NM.

CRATER DATA: Not available

REMARKS:

No fallout pattern available.
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TABLE 5 ENIWETOK WIND DATA FOR OPERATION SANDSTONE — ZEBRA

Altitude H-hour H+2 hours H+3 hours
(MSL) Dir Speed Dir Speed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 080 10 100 09 090 09
2,000 100 17 110 16 100 17
5,000 130 13 110 15 110 1k

10,000 220 13 190 12 220 14

15,000 270 14 240 o7 2Lo 08

20,000 2Lo 21 250 20 260 2L

25,000 250 31 260 29 250 36

30,000 270 50 260 Ls 270 LY

35,000 280 50 260 L6 290 LL

40,000 270 83 290 L8 290 56

45,000 270 40 280 L8 270 55

NOTES:

1. Tropopause height was 54,000 feet MSL at H-hour.
2. The H-wind data was estimated by the USAF weather station
on Eniwetok Island. The H+2 and H+3 hour winds were measured.
3. At H-hour the sea level pressure was 810 mb, the temperature
81°F, and the dew point TL°F.
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OPERATION GREENHOUSE - Dog

PPG time GMT Sponsor: LASL
DATE: 8 Apr 1951 7 Apr 1951
TIME: 0634 1834 SITE: PPG - Eniwetok - Yvonne

11° 33' 21" N
162° 21' 16" E
Site elevation: Sea level

HEIGHT OF BURST: 300 ft

TYPE Of BURST AND PLACEMENT:
Tower burst over coral soil

CLOUD TOP HEIGHT: 56,000 ft MSL
CLOUD BOTTOM HEIGHT: 23,000 ft MSL

REMALKS::

The dose-rate readings were corrected to H+1l hour by applying the
t-1'2 law to measurements made by the Racdiological Safety organi-
zation. Measurements on Yvorne were made at H+8% hours. Many of
the measurements were obtain~d from a helicopter flying at an altitude
of 10 to 20 feet above the ground. These readings may th:retfore be
low by as much as 20 to 50 percent. The wind chear at about 20.000
feet acccunts for the higher dose rates on the southeastern part of
the atoll, as campared to the southern end of the shot island.
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TABLE 6

ENIWETOK WIND DATA FOR OPERATION GREENHOUSE =

DOG

Altitude H-hour H+25 hours
(MsL.) Dir Speed Dir Speed
feet degrees mph degrees mph

Surface 070 22 oko 21
L 000 080 33 -— --
5,000 (080) (30) 090 2L
6,000 080 26 -—- --

10,000 080 22 100 25

14,000 070 21 070 25

15,000 (o70) (2h) (070) (25)

16,000 070 29 070 2k

20,000 030 22 €50 22

25,000 300 12 340 17

30,000 280 31 290 29

35,000 230 29 230 29

40,000 220 33 230 37

45,000 280 26 250 31

50,000 310 22 330 29

55,000 340 31 360 36

60,000 030 33 -—- -

1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hcur.

3. At H-hour at a pressure of 1000 mb the temperature
was 25°C and the dew point 22°C.
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OPERATION GREENHOUSE - Easy

PPG time GMT Sponsor: LASL
DATE: 21 Apr 1951 20 Apr 1951
TIME: 0627 1827 SITE: PPG - Eniwetok - Janet

11° L4o' 08" N
162° 14 25" B
Site elevation: Sea level
TOTAL YIELD: 47 kt
HEIGHT OF BURST: 300 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

FIREBALL DATA:
Time to 1lst minimum: 19 to 29.5 msec
Time to 2nd maximum: 200 to 230 msec
Rddius at 2nd maximum: NM

CLOUD TOP HEIGHT: 41,000 £t MSL
CLOUD BOTTOM HEIGHT: 30,000 f£i MCL

CRATER DATA: Diameter: 836 ft
Depth: 2.4 £t

REMARKS:

The fallout readings on the shot island were obtained by the
Radiological Safety organization at H+28 hours and corrected to
H+l hours, using the t-1*2 decay approximation. Dose rates
shown for other islands are based upon daily surveys made to
determine field decay rates. Readings were made 1 meter above
the ground with gamma ionization chambers. The values shown
were corrected to H+l hour by extrapolating from the experimental
decay curves. There was a wind shear at about 15,000 feet.
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I TABLE 7  ENIWETOK WIND DATA FOR OPERATION GREENHOUSE — EASY

Altitude H-35 hours H-hour H+2% hours H+8% hours
(MsL) Dir Speed  Dir Speed  Dir Speed  Dir Speed
feet degrees mph degrees mph degrees mph degrees mph

Surface 050 16 060 16 070 17 070 20
5,000 100 09 080 13 070 16 090 06

10,000 070 08 090 06 100 05 200 14

14,000 210 03 - -- 220 o7 210 o7

15,000 - -- 240 06 (230) (o71) (230) (08)

16,000 280 o7 - -- 250 o7 260 10

20,000 310 03 330 oL 360 05 Calm Calm

25,000 320 13 350 13 300 08 310 22

30,000 260 20 270 28 270 15 270 4o

35,000 270 28 280 31 280 35 270 L6

40,000 280 32 280 37 280 40 270 Lo

45,000 260 35 270 38 260 37 2ko 28

50,000 270 28 260 32 260 30 250 30

55,000 350 35 240 23 340 12 230 06

60, 000 330 15 330 15 - -- - --

NOTES:

1. Numbers in parentheses are estimated values.

2. H-hour values were determined by interpolating between the H-3}
and H+2% hour values.

3. Tropopause height was 53,000 ft MSL at H-hour.

4. At H-hour at a pressure of 1,000 mb the temperature was 25°C and
the dew point 21°C.
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OPERATION GREENHOUSE - George
Sponsor: LASL

PPG time GMT SITE: PPG - Eniwetok - Ruby
DATE: 9 May 1951 8 May 1951 11° 37" 37" N
TIME: 0930 2130 162° 18" 53" E

Site elevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

CLOUD TOP HEIGHT: 56,000 ft MSL
CLOUD BOTTOM HEIGHT: 41,000 ft MSL

REMARKS:

The survey readings on the shot island were obtained at H+24 hours
and extrapolated to H+l hour using the t-1°2 decay approximation. Since
the winds were from the west-southwest throughout their entire struc-
ture, no radiation reading higher than twice background was observed on
islands beyond 2,000 yards from ground zero.
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TABLE 8 ENIWETOK WIND DATA FOR OPERATION GREENIHOUSE - GEORGE

Altitude H-hour H+6 hours H+12 hours
(MsL) Dir Speed  Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph
Surface 2ko 14 260 16 130 12
4,000 260 35 - -- --- --
5,000 (250) (32) 260 25 220 15
6,000 250 31 - -- - --
10,000 250 L8 270 31 260 26
14,000 -—- - 260 30 270 41
15,000 260 26 (260) (31) (260) (L0)
16,000 - -- 260 32 260 39
20,000 230 23 220 32 260 23
25,000 190 25 200 23 240 37
30,000 230 2k 180 20 180 33
35,000 270 20 160 18 160 31
40,000 290 18 200 13 160 26
45,000 170 03 010 07 170 16
50,000 310 15 - .- 030 41
55,000 020 12 - -- -—- --

NOTES:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.

3. At H-hour at a pressure of 1,000 mb the temperature was
27°C and the dew point 23°C.
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OPERATION GREENHOUSE - Item

PPG Time GMT
DATE: 25 May 1951 2L May 1951
TIME: 0617 1817
REMARKS:

Sponsor: LASL

SITE: PPG - Eniwetok - Janet
11° 4o' 23" N
162° 14 55" E

Site elevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMINT:
Tower burst over coral soil

C,OUD TOP HEIGHT: Lo,00C Tt MSL
CLOUD BOTTOM HEIGHT: IM

The survey readings of the shot island, Janet, were obtained by the
Radiological Safety Organization at H+2h and H+72 hours and extrapolated
to H+l hour by the t-1°? decay approximation. Most readings were
obtained from a helicopter flying at an altitude of 10 to 20 feet and
the observations were considered representative of readings 3 feet
above ground. Juch rerndings may be low by 20 to 50 percent.
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TABLE 9 ENIWETOK WIND DATA FOR OPERATION GREENHOUSE = ITEM

Altitude H-hour H+2% hours H+85 hours

(MSL) Dir Speed Dir Speed Dir Speed

feet degrees mph degrees mph degrees mph
Surface 070 15 070 22 070 15

5,000 090 16 080 17 090 15
10,000 090 05 060 02 Calm Calm
14,000 250 10 250 10 250 09
15,000 (260)  (09) (260) (09 (270)  (10)
16,000 280 (08) 270 09 290 13
20,000 290 09 300 10 310 16
25,000 250 12 360 09 350 13
30,000 360 10 --- .- 350 12
35,000 250 09 --- -- 250 06
40,000 280 08 -—-- -- --- -
45,000 150 08 --- -- - --
50,000 330 10 - -- S --
NOTES:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.

3. At H-hour at a pressure of 1,000 mb the temperature was
31°C and the dew point 23°C.
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OPERATION IVY - Mike

PPG time GMT Sponsor: LASL
DATE: 1 Nov 1952 31 Oct 1952
TIME: 0715 1915 SITE: PPG - Eniwetok - Flora

11° 14t 14" N
162° 11' L1" E
Site elevation: Sea level
TOTAL YIELD: 10.4 mt
HEIGHT OF BURST: Surface

FIREBALL DATA:
Time to lst minimum: 270 to 310 msec
Time to 2nd maximum: 3 to 3.5 sec TYPE OF BURST AND PLACEMENT:
Radius at 2nd maximum: NM Surface burst on coral soil
and water

CLOUD TOP HEIGHT: 98,000 ft MSL
CLOUD EOTTOM HEIGHT: 59,000 ft MSL

CRATER DATA: Diameter: 6,240 ft
Depth: 164 ft

REMARKS:

Most of the fallout occurred over the open sea. Documentation of
the fallout was thus limited to the islands and the lagoon of
Eniwetok atoll. The lagoon dose rates were determined by multiplying
the readings obtained on rafts by the factor 7. This factor is
based upon the ratio of Operation Jangle field dose rates and readings
taken over flat plates after their removal from the contaminated area.
The data presented for the lagoon stations can thus be considered as
approximations only. The island dose rates are based upon ground-
and eserial-survey readings and were adjusted to H+l hour by using
the t-1'2 law to approximate ihe decay.
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TABLE 10 ENIWETOK WIND DATA FOR OPERATION IVY - MIKIL

Altitude H-hour
(MSL) Dir Specd
feet degrees mph

Surface 090 05
5,000 090 16

10,000 095 17

15,000 115 17

20,000 125 14

25,000 170 15

30,000 220 20

40,000 230 17

50,000 220 14

60,000 0LO 09

70,000 100 23

80,000 085 09

90,000 280 12

100,000 250 23
110,000 300 23
120,000 oLo 06
130,000 Calm Calm
135,000 Calm Calm

NOTES:
1. Tropopause height was 56,000 ft MSL at H-hour.
2. The surface air pressure was 14.66 psi, the temperature
29.4°C and the dew point 23.8°C.
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OPERATION IVY - King

PPG time GMT Sponsor: LASL
DATE: 16 Nov 1952 15 Nov 1952
TIME: 1130 2330 SITE: PPG - Reef northeast of

north end of Yvonne
11° 33" LL4" N
162° 21' 09" E
TOTAL YIELD: 500 kt Site elevation: Sea level

FIREBALL DATA:
Time to lst minimum: 62 to 70 msec HEIGHT OF BURST: 1,480 ft
Time to 2nd maximum: 700 to 850 msec

Radius at 2nd maximum: 1,968 ft CRATER DATA: No crater
CLOUD TOP HEIGHT: 67,000 ft MSL TYPE OF BURST AND PLACIMENT:
CLOUD BOTTOM HEIGHT: 51,800 ft MSL Air burst over coral soil and

sea water

REMARKS:

Contamination of the islands of Eniwetok atoll was generally masked
by the contamination resulting from the earlier Mike shot. The dose
rates indicated in figure 102 are estimates based upon readings taken
from helicopters flying 25 feet above the ground. The estimates are
corrected for dose-rate levels existing on D-1.
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TABLE 11 ENIWETOK WIND DATA FOR OPERATION IVY - KING

Altitude H-hour H+3% hours H+9% hours
(M3L) Dir Speed  Dir Speed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 070 20 080 22 070 2l
5,000 105 23 080 26 090 26

10,000 085 23 070 20 090 20

14,000 - -- 070 12 080 13

15,000 069 19 - -- . --

16,000 060 16 oko 12 070 17

20,000 059 20 050 23 0Lko 25

25,000 056 2L 050 33 050 05

30,000 018 13 310 13 300 06

35,000 (351) (21) 330 26 260 18

40,000 325 28 290 Ly 070 33

45,000 (322) (29) 320 36 280 L5

50,000 320 30 230 08 050 17

55,000 (021) (22) 08¢ 20 080 26

6C,000 083 14 090 33 070 43

65,000 (079) (17) 090 2L 090 32

70,000 076 21 070 05 130 23

75,000 288 o7 330 18 300 05

80,000 --- - 320 18 340 23

85,000 -—- - 310 09 020 08

90,000 - - 320 06 - --

95,000 --- -- 260 32 --- --

NOTES:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 56,000 ft MSL at H-hour.

3. The surface air pressure was 1L.66 psi, the temperature
28.0°C and the dew point 23.5°C.
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OPMRATION CASILE - Bravo
PPG Time GMD

DAIT: 1 Mar 1950 20 Feb 1904

TIME:  OGhS 1845

TOTAL YIHLD: 15 Mt

FIREDBALL DATA:
Time to lst minimum:
Time to 2nd maximum:
Radiug at 2nd maximum:

313 to 350 msec
3.5k to 3.95 sec
9,512 ft

TYPE OF BURST AND PTACEMENT:
Surface burst from platform on
Coral soil

REMARKS:

Sponsor:  LASL

SITE: PPG - Bikini - on reef betlween
Buker and Charlie
109 k1o 27" N
105° 500 es" B

Site elcvation: Sca level

HEIGHT OF BUADST: 7 ft

CLOUD TOU' HEIGHT: 114,000 11
CLOUD BOTWOM (EIGHT: 55,300 't

CRATER DATA: Diameter: 6,000 [t
Depth: 240 1
Lip: Apparently

washed awvay

The on-site fallout pattern was constructed from survey meacurcmenis on
Bikini Atoll, and from samples obtained with the total collectors and

gummed paper collectors.

The free-floating sea stations werc not in the
correct location to receive primary fallout.

The data were cexlrapolated

to Htl hour by the composite gamma-ionizationedccay curve obtained from

samples measured in the laboratory.

This is the only megaton shol where some downwind land ercas were un-
expectedly contaminated; thus, partial documentation of Tallout effects

was possible,
the open ocecan and was not documented.

off-sile fallout patterns arc presernteaq.
is shown in Figure 40.

However, the major porticn of Lhe fallout
Because this
used as the lLasis of fallout prediclicr for megaton yield
The mosy widely
It was construc:el immedialely after the event
from the preliminary data available at lus, £J3WP.
was constructed by NRDL by establishing an 2xperimental

occurred over
is onc of thogse
weapon:, three
known pattern

<hot

The second pattern

model; the field

data plus a thorougch analysis of the wind structuwre cxisting ot and after

shol timc was used.

The third pattcrn was consiructed by RMND Corp., by

supplementing field obscirvations with model calcuvlations.
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Off-site dose rate contours in :‘/'hr at H+1 hour (AFSWP).
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Off-site dose rate contours in r/hr at H+1 hour (NRDL).
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Cloud Height (MSL) and Stem Diameter, IO3 Feet
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ABLE 12 WIND DATA FOR OPFIATION CAUTLIC = BRAVO

AlLitude H-hour HAES hours N_i_) hours
(M1 Dir Speed  Dir Speed  Div Specd
fret degroees mph degrecs mpli dogrrees mwph

Surface 060 1 070 17 (e]€6) 20

1,000 070 20 — -- _——- --

2,000 090 21 070 23 090 16

3,000 090 20 - -- — --

L ;000 050 16 090 12 100 16

5,000 (1.00) (10) (090)  (10) (090) (13)

6,000 120 05 o8a 13 080 09

7,000 310 05 —— - - --

8,000 310 05 300 o7 350 03

9,000 320 08 - -- ——- --

10,000 310 06 150 13 300 17
12,000 310 12 320 21 330 17
14,000 290 16 330 12 300 12
15,000 (290) (15) (330) (1) (300) (12)
16,000 200 15 320 17 300 12
16,000 290 15 300 26 310 16
20,000 280 15 290 26 290 20
25,000 260 22 210 25 250 28
30,000 250 30 230 36 250 33
35,000 2ho 40 -—- - 260 55
40,000 230 Lo -—- - 250 51
b5 000 250 52 - -- 260 51
50,000 250 36 — - o7 g2
55,000 200 18 -—- - 350 13
57,000 340 31 _— -- ——- --
NOTES:

1. Numbers in parcntheses are esbimated values.

2. l-hcar wind data wae obtzired on bonrd the U.5.5. Curtiss.

3. Tropoupause height was 55,000 t't MOL.

h. AtOH—hour the sea levcl pressurz was 1006.1 mb, the temperature
80°F, the dew point 72°F and the ralative humidity 77%.

69



52.5 ?,4-057.5

47.5

42.5

375

SCALE

328
Lo b Lo L
¢ 20 6 1o

40 €0 8
2715 miies

Rise rate, 5000 fi/hr

0
32.5

H—=Hour H43 H+6

Figure 44 . Hodegirophs for Opcration CASTLYE - Bravo.

70



CI'FRATION CASTLY - Romeo

PT 4o GMT Sponsor:  LADL
DATR: 27 Mar 1954 20 Mar 105k '
TME: 0630 1830 5ITR:  PPG - Bikini - Shot 1 Crater

119 51 oY N
165° 16" 23" B
Site eclevation: Sea level

TOTAL YIELD: 11 Mt HEIGHT OF BURGY: 7 1t

CL,OUD TOP HEIGHT: 110,000 f1 MSL
CLOUD BOTTOM UwICIT: L&,5C0 1 MSL

TYPE OF BURST AND PLACKMENT:
Surface burst {rom barge on water
Water depth: 240 ft

_RFMARKS:

The individusl island dose rales were taken from aerial surveys by
the Radiological Safely orgnnization and corrected to H+l hcour with
the t-1°° decay approximation. The contaminotion due to previous
shots was subliracted.
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TABLE 13 BIKINL WIND DATA FOR OPERATION CALTLE-= ROMEO

Altitude il-hour H+3 hours H+9 hours
(MSL) Dir Specd  Dir Speed  Dir Specd
feet degrees mph degrees mph degrees mph

Surface oLo 12 070 12 070 20
1,000 060 15 070 17 060 21
2,000 070 16 070 17 070 18
3,000 060 15 070 1h 090 21
4,000 000 13 090 10 110 21
5,000 060 08 120 12 120 17
6,000 080 06 100 13 (140) (15)
7,000 160 o7 160 14 150 15
8,000 170 09 140 c6 170 12
9,000 - -- 120 06 190 09

10,000 180 09 180 06 200 06

12,000 150 12 140 12 150 08

14,000 100 12 100 13 110 17

15,000 (100) (15) (100) (17) (100) (18)

16,000 090 17 090 22 (090) (20)

18,000 100 20 100 22 100 30

20,000 100 23 120 29 (080) (17)

25,000 170 16 180 o7 200 02

30,000 220 09 130 05 170 32

35,000 180 21 180 20 220 15

40,000 200 b2 190 15 290 08

45,000 300 06 250 10 200 17

50,000 110 17 150 10 150 20

55,000 270 17 200 12 170 05

56,000 .- - 160 o7 -——- --

60,000 270 15 -—- - 2h0 15

62,000 - -- - - 260 12

65,000 320 12 —— -- — -

67,000 08¢ 25 - -- ——- --

NOTES:

1. DNumbers in parentheses are estlirated values.

2. Wind datu was obtained on board the U. S. S. Curtiss.

3. Tropopause height was 55,000 ft MCL.

. At H-hour the sea level pressurc was 1012.4 wb, the tecmperature
80CF, the dew poinl T72°F and the relative humidity 77%.
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QU'ERATLON CAGLLE - Koon

_PPG time GHL Sponsor: UCRL

DALE: 7 Apr tOL O Ape 10T
TIML: 0620 1820 SITE: PPG - Bikini - Tare

11° 29' 48" N

1650 22t 03" B

Oile clevalion:  Sea level
TOTAL YIITD: 110 kt
HEIGHT OF BURST:  13.6 1t

FIREBALL DATA: CIQUD T0r HFIGHT: 53,000 ft MSL

Time to lost wminimun: H2.5 £ 2 meec CLGUD TWOTTOM HEIGHT: MM
p e
Time to 2nd wmexdmam: NM

Rudins at 2nd maximam: MM CRATIE. DATA:  Diameter: 8CO [t
Depth: ™ 1t
TYD'I OF EURST AND v1ACHIIET:
Surface burct from plotromn on
coral soll

REMARKS :

The on-site fallout pattern was constracted from survey readings made
by technical project persouncl snd by the Rudiologicel Sately organizution,
plus conversion of activity measurcements of falloul samples collected on
rafts and free-floating buoys anchored in the Jagoon. The fallout
ocenrred jdeally wilh respect to the measurcnsal stalions so that more
readings than usual were available.  TUne dosc-rate readings were
extrapolated to HtL hour by usineg actual Ticld decay rates.
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Figure 48 . Operation CASTLE - Koon.

On-site dose rate contours in r/hr at H+1 hour.



TABLE 14  TIRIND WiND DATA FOR OPIRATION CALUTLI - KOON

Altitude H-hour Ht3 hn H+9 hoors
(M31) Dir Spred  Dir Doas Dir Speed
feet degrees mph degrees mp }1 degrecs mphi
Surfu oho 23 oo 20 080 15
1,0 o(0 20 ——- - - -~
a,ooq 060 18 080 23 080 17
3,00 090 09 --- -- --= --
L, 00 120 08 090 14 100 o2
5,;u (140) (10) (120) (10) (090) (20)
6,000 170 14 150 10 080 17
7,00@ 170 20 - -- -—- -
8,000 190 16 160 14 100 15
9,000 200 16 --- -- -—- -~

10,000 200 16 170 14 240 of
12,000 180 20 160 14 150 12
1h,cen 200 09 170 10 180 12
15,000 (200) (10) (170) (1h) (180) (09)

10, Co 190 12 170 17 180 08

18,000 200 12 180 22 280 03

20, GO0 220 05 210 18 260 12

25,000 190 23 200 23 210 18

20,000 210 25 250 24 220 36

35, GO0 210 32 2Lo 28 220 36

40,000 230 39 250 38 250 55
5,000 280 23 260 43 240 51

50, 000 2ho Lo 260 37 250 L7

52,000 230 Ls —— - . -

55,0C0 - -- 250 21 260 33

€0,000 - -- 290 15 2ho o7

65,000 - - 130 17 160 26

7C, 000 --- -- 150 4o 110 26

15,000 .- -- —— -- 080 29

79,000 --- - - -- 050 26

NOTES:
1. Numbers in parenthesec are estamailod values.

y

2. Wind data was obtained on board the U.5.5. Curtiss.

3. Tropopause hoight was 53,000 1 MG

4. At l-hour the sea levzl Trossure was 1009.7 mb, the temperature
81°F, the dow point 79°F srd the humidity 82%.
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OI'PRATTON CAUTLE - Union

PG oLine (GMT Sponsor:  LASL
TIin: 0604 1800 SITE: PPG - Bikini - near Dog &
T T Fox
TOTAL YIELD: 6.9 Mt 11° 39 59" N

165¢ 230 " E
Site elevation: Sea level

IICHT OF BURST: 7 Tt
Valer depth: 160 1t

CLOUD TOI' HEIGHUT: 9k ,000 1 MSL
CloUbD BOYTOM HilIGET: 51,500 £t MO

RIMAPKE :

The on-cite fallout pattern wae drawn Trom land survey readings made
by technical project personnel and Ly the Radiological Safety organization,
plus conversion of the activity to dose-rate readings of samples from
fallout collectors.  The shol lorution and the winds localized the
radiation levels of mititary significance to the northeastern portion
of' the atoll. Tne descc-rate readings werc coxtrapolated to H+1 hour
by usirg actual ficld-deczy rates.
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TAPLE 15 BIKINI W1WD DATA FOR OPERATION CAOTIF = UNILON

Altitude 1I-hour H3 hionrs 6 hours
(ML) Dir Speed  Dir speed  Dir Speed
feet degrees mph degreas mph defrees mph

Surface 050 20 090 16 030U 18
1,000 060 2k --- -- -— --
2,000 080 21 090 o2 100 14
3,000 090 20 - .- - --
4,000 090 21 090 20 0Y0 10
5,000 (100) (20) (090) (18) (100) (10)
6,000 110 21 080 17 110 12
7,000 120 21 - -- - --
8,000 130 20 080 17 130 14
9,000 120 18 - -- - --

10,000 110 14 100 16 130 15

12,000 350 oh 060 08 090 ok

14,000 360 o 02 08 360 or

15,000 (300) (13) (010) (10) (350) (08)

16,000 2Lo 29 360 12 350 09

13,000 290 16 260 09 250 08

20,000 260 17 220 20 230 1h

25,000 200 38 220 34 210 18

30,000 250 LG 290 50 250 33

35,000 240 51 260 L8 2L0 36

40,000 250 L6 260 L8 270 39

45,000 250 L6 240 s 260 Ly

50,000 260 32 210 ! 200 50

55,000 220 10 110 29 150 29

60,000 180 17 340 02 190 16

65,000 —— - 1C0O 33 090 20

70,000 - -- 090 L6 100 31

75,000 - - 090 58 110 5

80,000 — -- 100 36 100 by

85,000 ——- -- 0835 62 120 Wy

90,000 - -- 050 85 ——- -

95,000 - -- 220 8 - --

NOTES:

1. Numbers in parcntheses are estimited values.

2. Wind data was obtained on board Lhe U, 8. S. Curtiss.

3. Tropopause heighl was Y7,000 't M.

h. At H-hour the sea level pressure was 3007.0 mb, the tomperature
81°F,the dew point (6"F and the homidity 607,

83



‘uoTun - JILSVD votaeradg xol sydexlopoy 72§ SanSTJg
/i) 000G :840J BSiy

s8jiw
00l 08 09 Ob 02 O
||AU|1 LA RARIRARBLRRERERY
91 §el ?|02g
$L §ee
G2 §L2 16
9+ H s
g'2¢
Si¢
m.mvw
Siy

Siy

329
8°¢8 ¢29

84



OPERATION CASTLE - Yankec

PPG time GMFP Sponeor:  LASL
PATE: 5 May 195k T May 195k
T 0610 1610 STIR:  FPG - Bikind - near Dop &
- ox

11° 39" 56" N
165¢ 23t 13" R
IQIAE—XEEEEf 13.5 Mt Site eclevation:  Sca level

HEIGHT OF BURST: 7 Tt

CIOUD TOP HEIGHT: 110,000 1t MST.
CLOUD POTTOM LIEToHT: 61,300 {4 MSL

TYPE OF BURST AND PLACHMENT:
Surface hwarst {rom barge on water

REMARKS:

The individual island dosc rates were computed from the D41 day
aerial-survey rcadings of the Radiological Safety organization. The
variouc readings were corrccted to H+1l hour,using the t-1°%7 re-
lationship, and extrapolated to 3 ft above the surface, using the ailr-to-
ground czonversion factors determined later for the REDWING Flathead shiot
102, The TFox, George, Nan, Oboec, Uncle and William readings were taken
at ground level. All other readings were oblaincd by aerial survey.

The off-site fallout pattern was documented for the first lime by a
combined water-surface reading, aerial survey, and water-sampling operation.
The dose-rale rcadings were extrapolated to H+1l hour by using actual

decay rates.
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TATLE 16

PIKIND WIND DATA TOR OPFRATION C

AT
TAYSY!

fule =

YARKER

Altitnde IH-hovy W3 hours  JHO howrs 9 hours
(M51,) Dir Lpecd  Dir ‘ Speed  liir Speca Dir Specd
t'eet aegrecs AN degrees mph “{f::.:gx‘C(:-s mph deprees mp}r_—

Surlace 080 28 050 18 060 20 020 15
1,000 070 26 - -- ——— - - -
2,000 080 29 070 29 090 26 80 o
3,000 080 28 - - —-- - - -
L, 000 080 26 076 25 110 30 090 23
5,000 (C80) (75)  (080) (k)  (310) (29)  (090) (20)
6,000 070 23 090 23 130 29 090 18
7,000 070 21 S - - -- - --
8,000 C7o 13 oho 13 090 ol 110 12
9,000 0Lo o7 - - - -- - --

10,000 020 06 320 02 080 17 140 10

12,000 010 06 290 2 040 08 180 o7

14,000 340 06 350 09 110 03 210 05

15,000 (330) (10)  (290) (08)  (200) (06)  (220) (06)

16,000 320 15 ~h0 o7 290 08 230 06

18,000 280 10 330 13 290 14 240 12

20,000 290 16 260 10 280 12 260 10

25,000 230 26 250 Yo 280 36 250 32

30,000 220 39 240 18 280 33 260 Lo

35,000 - - 260 16 280 31 270 66

k0,000 -—- -- 260 29 260 29 260 57

45,000 280 6k 280 46 280 25 280 14

50,000 250 5] .- - 270 62 170 30

55,000 200 53 -—- -- 260 33 140 3

€0, 000 - - - - - - 140 b6

NOTHS:
1 Numbere in parentheses are estimetied values.

2.
3.
L.

Wind duea was
Tropopause heipght was 59,000 1, M3L0.
At Il-hour the sea level preosare
80.8°F, the dew point 79.0°F und

oblained

on board

Lle

89

U.

S. 5. Curtiss.

was 2018.8 mb, the temperature
the reziative humidity 8L%.
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OPERATION CASTLE - Nectar

_\_PPG time GMT Sponsor:  LASL
DATE: 14 May 1955 ~13 May 195k
TIME: 0620 1820 SITE: TFPG - Eniwetok -

Ivy Mike Cratler
11° 40" 1h" N
1627 110 k" R
TOTAL YIELD: 1.69 Mt Site elevation: Sea level

HETIGIT O BURST: 7 ft

CI,OUD TOP HEIGHT: 71,000 ft ML
CLOUD RBOTTOM MIGHT: 40,500 ft MSL

TYPE OF BURST AND PLACEMENT:
Surface burst from barge on water

REMARKS :

The on-site fallout pattern was drawn from Radiological Safely
orgunization data and by converting the readings obtained from fall-
out samples to equivalent dose-rate readings over land. Since ihe
fallout went in a northerly dircction from ground zero very few of the
collecting stations received significant fallout. The fallout col-
lected was primarily upwind fallout. Aerial survey was used for meas-
urcments north of thie atoll, and two tugs gathered water samples through-
out the fallout area. Anulyses of the water samples, coubined with an
estimate of the depth of mixing, served to determine the land-equivalent
exposure rate at a number of points. The aerial survey served to fill
in the contours.
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Figure 57. Operation CASTLE - Nectar.

On-site dose rate contours in r/hr at H+l hour.
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Figure 58 . Operation CASTLE - Nectar.

0ff-site dose rate contours in r/hr at H+1 hour.
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TABLE 17 ENTWETOK WIND DATA FOR OPERAYION CASTLE - NICTAR

Altituwde H-hour H+3 hours H+9 hours
(1431) Dir Specd  Dir Speed  Dir Speed
fect degreecs mph degrees mph degrees mph

Sarface 090 22 070 23 090 23
1,000 090 ok —_— -- -— --
2,000 100 20 110 2k 100 20
3,000 110 22 - - - --
%, 000G 110 o2 110 20 140 16
5,000 (110) (18)  (100) (16)  (150) (16)
6,000 110 16 100 14 160 17
7,000 100 14 - - -—- --
8,000 100 12 120 13 160 16
9,000 110 13 -— - - --

10,000 110 16 130 16 170 16

12,000 120 20 140 12 190 20

14,000 110 21 120 16 200 2]

15,000 {120) (17)  (120) (18)  (200) (18)

16,000 130 14 120 18 200 17

18,000 140 14 2C0 08 190 17

20,000 130 09 150 2l 190 15

25,000 190 o7 210 06 Calnm Calm

30,000 230 19 200 14 Calm Calm

35,000 210 10 210 29 180 16

40,000 210 29 210 31 180 10

45,000 230 37 240 2k Calm Culm

50,000 280 40 280 27 Calm Calm

55,000 290 Lk 310 30 230 14

60,000 - - - -- 240 18

NOTES:

1. Numpbers in parentheses are estimated values.

2. Wind data was obtained by the weather station on
Eniwetok Island.

3. Tropopause height was 56,000 ft MSL.

h. At H-hour the sea level pressure was 100€.5 mb, the temperature
80°F, the dew point T5°F and the relative humidity 85%.
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OPIRATION WIGWAM

ol GMT Sponsor:  DOD
DATH: 14 May 19955 1h Muy 1995
TIri: 1300 2000 SITE:  Pacific Ocean MO0 miles

Southwent. of San Dicgo
28° Wy N
126° 160 W

TOTAL YTELD: 30 kt Site elevation: Sea lcvel
HEIGHT OIF BURST: 2000 ft under-
FIREBATT, DATA: water depth 16,000 {t
Time to lst minimum: MM )
Time to 2nd maximum: NM TYPL OF BURST ALD PLACHMINT:
Radius at 2nd maximum: NM Subsurface burst - Device

suspended by cable from barge

SPRAY DOME HIIGHT: 880 £t M3L
FIRST PLUME JiiTGIFT: 1,450 't MSL

REMARILS:

"The contours given (for H41.4 hour) were computed on the basis of
surface and subsuriace water samples and are reproducced herce uncorrected.
They do not reprecent fallout activity deposited on the surface. The
activity was mixced throughout a surface zone whose depth remained roughly
constant for the firsl two days. This contaminated zone resulted from
debris thrown oul locally during the surflace evenis or from upwelling
of contaminatced water from helow. The downwind airborne radivaclivity
varied with the lLase surge and yielded very little if any recsidual
fallout." At H+19 minutes the contaminated water area
was about 5.3 mi®. The area was contaminated in an irregular manner,
the peak intensities being approximatiely three times the averape intensily
of 25 to 30 r/hr, 3 £t above the surface. The areca circumscribed by a
50 mr/hr iscintensity contour increasced to 7.9 mi? at H+l.h nhr. At H+h.2
hr it had decreaced to 3.5 mi®. Measurements of watcer samples indicated
a radicactive decay expornent
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OPERATION REDWING - LaCrosse

PPG Time GMT Sponsor: LASL
DATE: S May 1956 L May 1956
TIME: 0625 1825 SITE: PPG - Eniwetok - Yvonne

11° 33* 28" N
162° 217 18" E
TOTAL YIKLD: 40 kt Site elevalion: Sea Level

HEIGHT OF BURST: 17 ft

FIREBALL IATA:

Time to lst minimum: 18 Lo 34 msec TYPE OF BURST AND PLACRMENT:
Time to 2nd maximum: 190 to 254 msec Surface burst from platform on
Radius at 2nd maximum: 872.5 ft coral soil

CRATER DATA: CLOUD TOP HEIGHT:
Diameter: LOh ft 38,000 £t MSI, (Ref 109)
Depth: L 1t h0,000 £t MSL (Ref 112)
Lip: 15 ft

CLOUD BCTTOM HiLGHT:
22,000 {t MSI (Fef 105)
13,000 't MSL (Ret 112)

RIMARKS :

The dose-~rates shown for the islands of the atnll are based upon
ground and aerial surveys mw.de by the Radiological Safety organization
and by Project 2.65. The dose-rate readings in the immediate environment
of the crater were calculated {rom survey readings at low tide on Dil
day and D+2 days, after the reef around the crater had been flushed by
at least two high tides. The measured field guamma decay exponent

was used to extrapolate the readings to H+l hour. The oie reading
which gave an H+1 hour dose rate of 57,000 r/hr was uniquely high and
may have been due to one of the extremely radioactive, partially fused,
pieces of metal scattered about near the crater.
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Figure 67 . Cloud Dimensions: Operation REDVING - Lacrosse.

Diameter-curve 1 represents the diameter of the main

cloud;

curve 2 referec to a portion of the cloud which

resulted from a shear at 8 minutes; curve 3 represents
the average diameter of two clouds which resulted from
a shear of tle second cloud at 15 minutes.
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TABLE 18 INIWETOK WIND DATA TOR OPIBATION REDWING- LACROGO

Altitude li-hout 425 hours 1+ ) hours 11H0) hours
(Me1) Dir Speed  Dir Speed Dir peed Dir Vpecd
Teet degrees mpi1 degrees rph degrees mph degrees mph
Surface 070 17 090 15 090 14 090 1k
1,000 100 28 090 23 090 18 080 18
2,000 210 28 110 24 090 24 090 o0
3,000 110 o8 110 26 110 29 100 29
%, 000 110 29 110 26 110 31 100 31
5,000 110 33 110 29 110 29 100 32
6,000 100 3k 110 28 110 33 110 30
7,000 100 32 110 28 110 33 110 26
8,000 090 26 110 31 110 31 110 23
9,000 090 23 100 33 110 31 120 23
10,000 100 23 100 33 110 26 1.20 20
12,000 100 13 100 20 100 17 120 20
14,000 110 06 090 o7 050 02 120 09
15,000 (180) (06) (020) (o7) (020) (02) (0k0) (08)
16,000 250 05 320 o7 350 03 320 o7
18,000 230 05 260 o7 270 05 250 05
20,000 240 15 250 17 270 17 210 09
25,000 260 28 260 31 260 30 260 32
30,000 240 43 250 L7 2Lo 51 250 L7
35,000 260 €0 260 55 260 60 260 69
40,000 260 69 250 7L 260 68 260 73
45,000 240 58 250 h 260 71 260 5
50,000 2Lko 70 240 71 250 69 240 6N
55,000 280 33 250 LY 270 32 Z50 36
60,000 130 09 150 08 180 06 190 13
65,000 130 15 210 05 170 o7 140 o7
70,000 080 12 090 06 090 13 080 12
75,000 110 32 090 25 110 38 090 37
80,000 090 L8 110 L7 110 51 100 h9
85,000 100 64 090 N 090 62 090 56
90,000 100 72 110 69 100 71 100 61
94,000 100 65 ——— - —_— .- - -
95,000 ——- -- 100 64 100 57 100 62
98,000 _— - - - _— - 100 63
100,000 -~ -- 100 65 100 63 “—- -
102,000 ——— -- - - 100 63 ——— -
105,000 ——— - 100 67 - - -——- -
106,000 ——— -- 100 67 —-— - ——— -
NOTES:
1. Numbers in parentheses arc estimated values.
2. Tropopause height was 52,300 ft MSL. (Reference 149).
3. Wind data was obtained by the weather station on Eniwetok Island.
4. At the surfuce the air pressure was 14.62 psi, the temperature 27.2°C,

the dew point 25.0°C, and the relative humldity 8h%.
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OPKRATION REDWING - Chicrokee
PG {ime GMP

ATE: 21 May 1956 20 Moy 1956

TIMl: 0551 1751

REMARKS:

No falloul was observed on the islands.
otserved North of GZ.

background levels.

107

Gamma dose-rate recedings

Sponsor:  1ASL

FPG - Bikini - 16,000 1 §E
of Charlic

11° o' 06" N

165° 23" 39" E

Site clevalion: Sea level

SITE:

HEIGHT OF BURST: 4,350 + 150 1t

TYPE OF BURST AND FLACEMEINT:
Air burst over water

CLOUD TOP JftlnIL:
CLOUD BOTICM HWIGII:

9L ,000 fL-M3L
LL,00C 1t MSL

Very light fallout was
on (harlie were at
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Figure 69. Cloud Dimensions: Operation REDWING - Cherokee.
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TABLI 19 BIKINI WIND DATA FOR OPERATION REDWING - CHEROKEE

Altitude H~-hour H-+3 hours H+) hours
(MSL) Dir Speed Dir Speed Dir Speed
feet degrees  nph degrees  mph degrees mph

Surface 090 06 20 18 120 17
1,000 100 20 090 18 090 22
2,000 090 23 100 18 100 25
3,000 090 23 110 23 100 26
4,000 090 24 110 24 100 26
5,000 090 21 110 22 100 22
6,000 090 16 110 17 090 21
7,000 090 16 110 17 090 23
8,000 090 15 100 18 090 22
9,000 100 13 100 15 090 17

10,000 120 13 090 18 120 13

12,000 120 1k 110 17 120 16

14,000 140 16 130 18 110 15

15,000 (ko)  (16) (140)  (17) (130)  (15)

16,000 140 17 150 17 150 15

18,000 130 17 160 16 170 23

20,000 140 21 170 15 150 15

25,000 150 10 090 20 160 20

30,000 140 o7 150 1k 150 10

35,000 260 07 220 12 220 09

40,000 230 17 250 23 230 25

45,000 2Lo 18 250 37 250 38

50,000 250 37 250 39 2ko 25

55,000 210 01 180 o7 230 1k

60,000 100 20 100 12 150 09

65,000 030 23 090 30 090 23

70,000 100 25 090 Lo 090 31

75,000 090 55 090 45 080 53

78,000 - - - - 080 60

80,000 090 58 090 53 -— -

85,000 080 63 090 35 -— -

87,000 - - 090 39 -— --

90,000 080 TO - - -~ -

95,000 090 85 --- -- -- --

100,000 090 93 —~—— - --- -

NOTES:

l. Nurbers in parentheses are estimated values.

2. Tropopause height was 52,500 ft MSL.

3. Wind data was obteined on board the U. 3. S. Curtiss.

4., At H~hour the sea level pressure was 1009.0 mb, the temperature
81°OF, the dew point 73°F, and the relative humidity TGP.
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OPERAWLON REDATNG - Zani

_PPG Tine GMI' Sponsor:  UCKL
MIE: 28 May 106 27 May 1956
TIMe: 0556 1756 SITH:  PPG - Rikint - Tare
119 29t W8T N
1658 22 09"
EQTAL YlEEQ:S.S mt Site clevation:  Soa Level

HEIGHT O BURST: O L

PTREDALL DATA:
Time to lst winimum: 160 + 184 msece
Time to 2nd maximum: 1.705 £ 2.15 sec

Radius at 2nd raximum: 5,248 It TYPE Oi" BURSYT AND FLACHMUNT:
Surface burst from platform
CRATFR DATA: Diameter: 2,310 £t on corval soil and over water
Depth: 103 £t
Lip: No apparent lip CLOUD TOP JYGHY: 79,000 ft MSL

CLOUD BOTLOM iTHIGHI: 6,000 £ M3L

REMATKS

The con-site fallout patiern was drawn from island readings taken by
scientific project 2.65 supplemented by fallout simple colleclion con
rafts and barges in Lthe lagoon. The measured {icld decay exponont

was used Lo extrapolate the dose-rate rceadings to 141 hour. It
was ovserved that Lhe water sdjacent to Lhe benches oft Lhe norihern
islands of the atoll was pene.ally much more highly contaminated than
the islands

The off-site fallout puttern was drawn {rom occanographic surveys.
The oceanographic surveys used deteclor probes for measuring the dose-
rate al the surface, plus the allied equipment necessary for measuring
the dose-rate at depths to and below the thermocline (walcr-sampling
equipmenl for the taking of surface samples and {or the colleclion of
samples from any desired dcpth). The dose-rate readings were extrapolated
.o H+l hour by using the decay wmeacurcments of Lhe camples collected.
The portion of fallout that penctratlced below Lhe Lhermocline is wunknown.
Rather than ativmplt to estimite the percentage, the resulls f'or Lhe
dose rates ascume no penclration beyond the depth of mixing.
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Figure 72, Operatlion REDWING - Zuni. Off-site

dose rate contours in r/hr at H+1 hour.
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TADL 20 BIKIRD WEND TATA FFOR OPIBATLION REDWING — ZUNT

Altitude 1=l hour: H-hour 1I+3 hours 6 honrs
(MSTL) Dir Speeed Dir opoed  Dir Speced Dir Dpeed
fect degrees mph degreos  mph degrees  mph degrees  wmph

Surface o0 o0 050 20 000 30 020 oh
1,000 090 26 080 26 060 26 070 20
2,000 090 ol 070 25 000 20 080 35
3,000 090 2l 070 24 070 30 090 31
%,000 090 ) 090 28 070 31 100 30
5,000 080 26 090 24 090 29 100 28
6,000 080 23 100 o2 090 29 100 30
7,000 090 23 100 o0 100 23 100 3)
8,000 080 24 100 20 120 23 090 29
9,000 090 ol 100 20 110 2l 100 30

10,000 090 2) 100 23 100 20 100 20

12,000 100 22 090 2l 090 1 090 e

1,000 080 17 090 17 080 16 090 oh

15,000 - -- (100)  (15)  (080)  (1v) (090)  (Ph)

16,000 110 15 110 12 070 1) 090 5

18,000 110 17 100 12 090 13 090 17

20,000 110 1k 140 12 110 10 090 17

25,000 170 18 160 18 170 20 260 32

30,000 240 26 170 1L 160 18 180 13

39,000 250 36 220 29 200 35 230 35

40,000 260 3h 220 Lé 210 50 260 50

45,000 230 54 210 40 2020 3 230 o1

50,000 240 37 240 29 250 3L 240 3

51,000 - -- 250 29 -— - - -

55,000 220 26 24O 3 250 21 2hO 20

€0, 000 060 1 080 17 090 16 080 op

65,000 090 28 090 30 090 31 090 30

10,000 040 32 090 30 090 37 040 30

79,000 c80 L 090 40 090 38 090 35

77 , 000 - - - - ——- -- 100 M1

80,000 100 iird 100 L8 100 48 - --

85,000 050 51 100 48 100 L6 - --

86,000 - - -— - 100 h3 - -

90,000 090 50 100 L8 S - -——- --

NOVES:
1. DNumbers in parcntheses are estinated values.

]

2 Tropopause height was 51,200 f{ MGL.

3. Wind date was obtained on board the U. 8. S. Curtics.

L. H-hour data for altitudes. over 51,000 f£i were determined by inter-
polating from masurements taken between H-4 and Ht3 hours.

5. At H-hour the scu level precsure was 1010.5 mb, the temperature
81°F, the dew point TE°F, and the relative humidity 80%.
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TAPLE 20 WIND DATA IOR OPRRALION RIIWING — ZURI  (CORTD)

Bikini Rongrerik
Altitude H+) houro H+15 hours HA421 hoars
(M5L) Diy Spoeed  Dir Speed  Dir Speed
feetl degrees mph degrees mph degrees mph
Surface 080 ol 090 23 070 15
1,000 090 20 080 2l 080 2h
2,000 100 31 080 23 080 oh
3,000 10C 31 090 20 080 21
4,000 100 28 090 18 080 16
5,000 100 29 090 18 080 13
6,000 100 25 090 20 090 12
7,000 100 26 100 21 090 12
8,000 100 31 100 21 090 1h
9,000 090 30 090 21 090 14
10,000 090 26 100 21 090 12
12,000 100 25 100 22 090 il
14,000 080 31 090 21 100 12
14,000 (080) (26) (090) (18) (100) (1)
16,000 o710 2P 090 17 090 18
18,000 090 18 100 2k 090 2h
20,000 070 2l 090 23 080 21
25,000 050 25 070 20 0G0 23
30,000 230 21 200 13 020 26
35,000 230 31 200 13 220 15
40,000 210 L6 210 26 230 2l
45,000 220 W7 220 38 230 28
50,000 250 31 230 32 310 25
53,000 —— - 2ho 31 - -
55,000 290 16 -—— - 010 o7
60,000 110 23 -— - 150 1M
65,000 090 26 - -- 090 ol
70,000 090 31 - -- 080 23
75,000 090 37 - -- 090 L0
80,000 090 36 - -- 080 W7
84,000 090 Ll --- -- 090 52
90,000 090 56 -—- -- 080 56
95,000 100 65 - -- 080 69
96,000 100 65 -—— -- -— --
93,000 ——— -- - -- 080 81

NOTES:
1. Numbers in parenthoses are estimated velues.
2. Wind data for H49 hours and H+HLS hours were obtained on
board the U. §. 5. Curliss. Wind data for H+P1 hovs was
oblairced by weather station on Dniwelok 1sland (Rorerik Atcll).
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TARBLE 20 RONGERIK WIND ITATA FOR OFLRATION REDWING = NI (Conta)

Altitude 120 hours H433 hours HA39 hours
(MsL) Dir Gpeed  Dir Speed  Dir Gpocd
Tect degraes mph degrecs mph degrees mph

Surface 090 18 090 10 070 18
1,000 080 2l 080 16 070 23
2,000 080 22 070 17 070 25
3,000 080 21 070 16 070 29
4,000 080 18 080 13 070 o0
5,000 080 16 100 09 070 o
6,000 070 1L 090 06 080 o7
7,000 080 13 080 06 080 o7
8,000 090 13 090 08 070 oy
9,000 090 13 090 10 080 o

10,000 090 13 080 13 080 10

12,000 080 12 060 13 090 12

14,000 110 08 060 13 060 1k

15,000 (090)  (13)  (080)  (12)  (060)  (15)

16,000 070 17 090 10 060 17

18,000 090 17 090 12 oLo 16

20,000 070 15 080 o7 030 12

25,000 060 2o 080 22 090 1h

30,000 050 oL 070 pre 050 13

35,000 330 08 330 17 310 18

40,000 190 10 200 16 180 21

45,000 230 10 190 06 290 09

50,000 230 14 320 17 270 08

55,000 180 14 200 09 220 17

60,000 110 16 360 05 080 17

65,000 090 22 100 15 090 23

70,000 080 29 040 08 080 26

75,000 100 38 100 32 080 38

60,000 090 36 090 L1 080 Wt

85,000 090 55 090 56 100 57

90,000 090 60 090 61 090 o7

92,000 -—— -- -—- -- 080 5

95,000 090 Th 090 69 - -

100,000 090 81 090 81 - --

105,000 090 ol 080 89 —_— --

110,000 090 69 080 102 - -

114,000 090 69 080 102 - --

NOTKS:

1. Numbers in parentheses are estimatced values.
2. Wind data wus obtained Ly the weuther station on Eniwetok
Tsinnd (Rmnnerik Atoll).
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Figure 74 . Ilodographs for Opcration RIDWING - Zuni.
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OPERATION REDWING: - Yuma

PPG time GMT
ATE: 25 May 1950 27 May 1950
TIME: Q7506 1956

RFMARKS:

Sponsor: UCRL

SITE: PPG - Eniwetok - Sally
11° 30' 33" N
162° 18" 55" B
Site clevation: Sea Level

HEIGHT OF BURST: - 205 ft

CLOUD TOP HRIGHT: 8,000 ft MSL
CLOUD BOTTOM HEIGHT: 1,000 ft IMCL

TYPE OF BURST AND PILACIIMENT:
Tower burst over coral soil

Only island dose rate readings are available. These were taken
from the aerial and ground surveys made by the Radiological Safety
organization. The t-1°? decay approximation was used to extrapolate
the dose rate readings to H+l hour. OSignificant amounts of alpha
(plutonium) contamination werce found on the shot island.
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Figure 76. Operation REDWING - Yuma.
Island dose rates in r/hr at H+l hour.
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PTARLE 21 ENIWETOK WLHD DVIA TOR OVFEATLON REDWING - YUMA

Altitude il-2 hourn I hear HHD heure ¥+ honra
(MST.) Dir Speed Dixr Speed Dir Specd  Dir speed
{feet degreens nph desrecs mph degrrecs niph degirees mph

Surface ) 21 080 2l 090 1 090 1h
1,000 080 2l 090 33 0%0 26 090 26
2,000 080 31 090 33 100 33 090 30
3,000 080 35 090 35 100 38 100 33
4,000 080 35 090 36 100 5 100 36
5,000 080 32 050 33 100 36 110 30
6,000 090 28 o080 33 100 35 20 28
7,000 090 28 080 36 090 30 110 30
8,000 090 29 080 38 090 37 110 35
9,000 090 30 080 37 090 39 110 36

10,000 090 30 080 31 090 43 120 35

12,000 090 25 080 ok 090 ite 100 30

14,000 110 23 090 15 090 14 oo} 28
16,000 140 22 140 16 110 16 100 1h

18,000 140 17 150 1 120 18 120 15

20,000 180 05 100 12 100 1k 100 12

25,000 170 26 160 21 180 12 270 08

30,000 2460 21 190 22 160 21 220 23

35,00C 230 35 220 35 190 L1 220 47

40,000 220 55 210 i 200 55 200 52

k5,000 - - 230 51 240 35 230 itg)

50,000 - -- 270 hs 250 32 230 24

55,000 -—- -- 210 29 2h 28 240 28

60,000 - - e 1h 050 10 160 15

65,000 -— - ¢80 37 100 39 100 32

70,000 —— - 110 38 100 38 100 31

75,000 -— - 090 37 100 L0 090 37

80,000 - - 100 L7 100 39 100 Ls

85,000 - -- 090 L7 090 53 100 54

90,000 - - 110 60 100 55 100 60

95,000 - - 100 68 090 67 100 71

93,000 - - - - 100 85 - --

100,000 - - 100 89 - -- 100 68

102,000 - -- 100 g2 - -~ _— -

NOTES:

1. Tropopause height wac 59,500 {t MSL.

2. Wind data was oblained by the weather station on Eniwetok Island.

3. H hour values werc interpolated {rom data taken at H-2 hours and
JI+1 hour.

4. At the surface the air pressure was .64 psi, the temperature

27.5°C, the dew point 23.9°C and the relative hwaidity 80%.
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OPFRATION REDWING -~ Erie

PI'G Time GHMT
e 30 May 1956 30 Muy 19506
PIIE: 001S 1518

RIMARKS:

Sponsor: LASL

SITF: TPI'G - Eniwetok - Yvonne
11° 32' Lo" W
162° 211 52" B

Site elevation: Sea level

HEIGHT CF BURST: 300 £t

TOWER OF BURST AND PLACHKMENT:
Tower bursl over coral soll

CI,OUD TOP HEIGIHT: 2,000 ft MSL
CLOUD BOTPOM HEIGHT: 10,000 ft MO

Only igsland dosc-rate rcadings are available. These were obtained
from aerial and ground surveys made by the Radiclogical Safely

organization at H+4 hours. The t-1°%
to extrapolate the dose-rate readings

dccay approximation was used
to H+l hour. Islands north of

Yvonne in the atoll were only slightly contaminated.
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Figure 78 . Operation REDWING - frie.
Island dose rates in r/hr at I+l hour.
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TARL 22 BHTWETOK WD DATA FOR O FRATION RUDWING - AR

Altitude H-hour 42 howso H+0 hours
(101) Dir Specd Dir Spocd Dir Speed
feet degrees mph degrees mph degrees npl

Surfacc 100 16 130 16 090 12
1,000 100 28 100 20 090 23
2,000 100 28 100 21 090 23
3,000 100 23 100 20 090 22
4,000 100 2) 100 e 090 20
5,000 090 20 100 18 090 16
6,000 090 16 100 12 100 17
7,000 080 10 110 o7 100 16
8,000 100 08 110 06 100 16
9,000 100 17 090 o7 110 16

10,000 080 05 090 08 120 1h

12,000 100 06 100 06 120 c3

1),000 090 09 090 o7 120 09

15,000 (080) (10) (090) (09) (100) (o7)
16,000 080 10 090 13 080 06
18,000 070 1k 090 13 080 12

20,000 360 o7 110 of 080 o7

25,000 260 15 200 20 280 09

30,000 250 20 250 ah 230 17
35,000 2h0 Ll AL =8 240 30

40,000 280 37 270 A4 280 38

5,000 280 36 270 ho 260 38

50,000 260 38 250 4 2ho 39

55,000 320 18 300 2 270 Uit

GO, 000 080 12 090 13 140 o7

65,000 090 26 080 2h 080 Pl

70,000 100 33 110 32 110 32

75,000 100 %0 100 LY 100 Ly

80,000 100 7o 090 68 120 62

85,000 090 79 090 98 120 T2

90,000 090 Th 110 83 100 78

9k, 000 090 77 _— - - -

95,000 - - 100 17 100 80

96,000 ——- -- 100 78 -— --

100,000 - - ——— - 120 88

102,000 -—-- .- —— -- 120 93

NOTHS:

1. Numbers in parentheses are estimated values.

2. Trovopause height was 95%,100 rt MSL. (keference 149).

3. Wind data was obtained by the weather station on Eniwetok lcland.

L. At N-hour the sea level pressure was 1009.1 mb, the temperature
80.3°F, thc dew point 73.5°F and the relative humidity 86, 2%.
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Figure 79 . Hodographs for Operation REDWING -
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CPERATTON REDWING - - Senincle

PrG time GMY Sponsor: TASL
DATE: 6 June 1956 6 June 1950
TIME: 1259 0055 S5ITE:  PPG - Eniwetok - Irene

T 11° ko' 3" N
162° 13 02" K

HEIGHL OF BUR:: L5 ft

TYPE O BURST AND PLACIMENT:
Surface burst in water tank
over coral soill

CLOUD TOP HTGHT: 16,000 ft MSI,
CLOUD BOTTOM HRIGHT: 9,000 fi MSI,

REMARKS:

Only island dose-rate readings are available. These were oblained
from aerial and ground surveys made by the Radiolegical Safety
organization. The t-1*2 Qdecay approximalion was used to extrapolate
the dose-ratc rcadings to H+) hour.
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Figure 80. Operation REDWING - Seminole.

Tsland dose rates in r/hr at 1+l hour.
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TABLE 23  ENJWETOK WIND DAYA JFOR OPIRATION REDWING - SEMINOLE
——Altitudo -1 hour I-houx . 4 hours 1+, hour o
(Mo1) Dir Speed iy Speed  Dir Dpeed  Dir Speed
T Tect degrees  mph degrecs  mph degrees uph degrees  wph
Surface 100 13 100 12 090 09 080 12
1,000 090 16 090 15 80 1L 070 20
2,000 030 16 090 17 090 20 070 20
3,000 090 18 090 18 090 17 100 20
L ,000 090 18 090 17 080 1h 100 20
5,000 090 18 090 17 080 i 090 17
6,000 100 15 090 15 080 14 080 16
7,000 10G 10 100 12 100 1h 080 09
8,000 100 10 110 12 120 14 100 08
9,000 090 13 090 13 100 1h 110 08
10,000 090 1h 090 14 080 1l 090 08
12,000 Q90 12 080 10 070 08 100 o7
14,000 090 05 090 06 100 09 140 02
15,000 —- -- (100)  (06) (100)  (09) (Calm) (Calm)
16,000 100 05 100 06 100 09 Calm Calm
18,000 110 02 110 03 110 05 Calm Calm
20,000 oho 08 060 09 090 10 160 07
25,000 030 09 110 13 260 21 240 05
30,000 250 14 250 17 240 23 240 14
35,000 250 23 2Lo 23 230 23 220 17
40,000 2Lo 20 2ho 20 230 peal 230 15
45,000 250 27 250 30 2¢0 23 250 25
50,000 260 18 260 20 270 21 270 13
55,000 360 05 340 0y 200 04 290 09
60,000 090 13 080 12 060 10 120 05
65,006 090 26 100 26 120 28 110 23
70,000 070 L5 080 g 090 49 090 52
75,000 090 €0 090 60 100 61 100 56
80,000 090 63 090 63 090 76 100 6)
85,000 100 75 100 76 090 79 100 Th
90,000 100 77 100 79 90 84 090 71
93,000 - -- - -- 090 8L 090 TL
95,000 100 81 100 80 ——— - _—— -
100,000 100 68 100 68 —— -- ——- -
NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 52,200 fi MSL. (Reference 149).
3. Wind data was obtained by lhe weather slation on Eniwetok Island.

e

5. At the surface the air pressure was 1h.64 psi, the temperature
) p) p

H-hour values were interpolated from duta taken at H-1 hour and

H+2 hours.

30.5°C, the dew point 2h.(PC sid the reiative humidity 7 1%.
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OPKRATTON REDWING - Flathead

TG Time GMTI' Sponsor: TASL
VL 10 Jun 19%u 1L Jun 1Yo
TiMi: 0626 1826 SITE:  PrG - Birind - 5,000 It south

T of Doy
11° 3¢ 00" N
165° o7t 0u" 1
Site elevation: fea Lovel

HEIGHT OF BURSGT: 15 il

TYPE OF BURCT AND PTACHMENT:
Surf=zcee burct from barge on
waler; center of gravitly
approx. 1Y% 't above surface
of watcer; water dep