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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,
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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.

31



52.5

325

057.5

25 H—HOUR

22.5
ars i | SCTLE |
{ 1 1 ]
0 10 20 30 40 57.2
miles
Rise raote . 5000 ft/hr
Figure 18. Hodographs for Operation CREENHOUSE - Dog.

32



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.

51



X Ty

are

\ ot

5 N N N N N N Y N Y Y Y Y Y N Y N D B By
i
}
B G 2500 2000
- 500
2100
O_ 1a00 '§9°
- |
R\_~__—’—’,,/ 950 ;
o | 350 /250 :
25 L~ WZOO
= -~__,—”'// 1 125
2 + 490
2 -
2 L +135
n o
-0 K440 7
€ - " /_\
(o]
w [ R0 +aq 90
o
215 —_] ’
o
v ’//' “\\,_____,///
Q —
- o \ g
20 \ /
25 P11 | I T | | . L1 1 1 P11 |
15 10 5 0 5 10
Distance “rom GZ, Stotute Miles
Figure 31 Operation IVY - Mike. Atoll dose rate

contours in r/hr at H+l hour.



Clovd Height (MSL), 10®Feet

120

100

©
o

o
o

H
o

20

240

E | | | | .
- Upper Limit Cloud Height -
- 102,000 #, .

- /f
L - M P ‘5 200
C i Z Lower Limit / —
- Cloud Top Height .
- | 98,000 ft. / -]
u . I s

Cloud Bottom Height /
C 59000 ft. g 160
b -
[ 7] v
o — w
n 7 1 120"
-~ Tropopause [ ——] 9..
[ . 8
o Cloud Diameter 5 g
- / 106,000 ft. -] S
— | 1 80 3
[ - o
=/ EE
C ]
- :
-/ -
¥ i
-, 40
L/ / m
n | | 0
0 1 2 3 4 5 6 7 8 9 10
Time , Minutes

Figure 32 . Cloud Dimensions: Operation IVY - Mike.

53



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%.
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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,
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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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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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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 depth 114 {1t

CLOUD TOP HEIGHT: 65,706 ft MS
CILOUD Bollor HEIGHT: 38,600 it MCL

RIMARKS:

The on-site fallout pattern was drawn from island readings laken
by scientific projects supplemented by fallout sample collection on
rafts and barges in the lagoon. Actual field decay measurerments, which
indicated a decay exponent were used to extrapolate the
dose-ratle readings to H+1 hour.

The off-site fallout pattern was drawn from occanofraphic surveys.
The oceanographic surveys usced detector probes for measuring the dose-
rate at depths to and below the thermocline. Water-sampling eguipment
was used for the taking of surface samples and for the collection of
samples from any desired depth. The dose-rate rcadirgs were extrapolated
to H+) hour by using the decay measurements of the samples collected.
Very little of the falloul should have been associaled with solid
particles large cnouph to poncetrate below the thermocline.
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Figure 82 . Operation REDWING - Flathead. On-site dose

rate contours in r/hr at H+l hour.
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Figure 83 . Operation REDWING - Flathead.

Off-site dose rate contours in r/hr at H+l hour.
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TADLL

24 BIKINI WIND IATA 1'OR OFERAJICH RUEDWING =

FLATHEAD

Altitude .H-:»_’f. hours H-honr }ﬁ-‘]j',hhours -—TI-!{-;J.". Lionre ]H')f. Lours
(M71)  Dir Cpeed  Dir Cpeed  Dir Opeed Dir  dpred  Dir  theed
feet degrees urp};_‘ degreecs  mph degrees  nph (Eéreézs- wph deprees  oph

Surface 080 18 080 20 080 2l 060 21 050 15
1,000 050 17 or0 21 070 23 060 20 050 P2
2,000 070 1% 080 17 080 20 070 20 050 21
3,000 080 1k 090 15 090 15 Q70 18 080 24
4,000 080 16 090 14 100 13 070 18 070 15
5,000 090 17 100 15 100 13 o070 18 080 16
6,000 090 15 100 14 100 1k oy 16 080 15
7,000 090 14 090 14 090 14 040 ¢9 ole’e 1L
8,000 080 12 090 10 090 10 060 08 090 09
9,000 080 10 090 09 100 08 090 o7 060 06

10,000 090 09 100 08 100 o7 050 06 050 05

12,000 090 08 090 o7 090 05 090 08 100 06

14,000 110 03 120 05 130 06 Calm Calm  Calm Calm

16,000 020 02 110 06 160 08 080 03 170 05

18,000 110 06 130 10 150 14 100 06 070 oh

20,000 160 09 160 12 160 13 150 o7 180 o7

25,000 050 14 120 17 170 20 170 14 180 12

30,000 210 12 200 17 200 21 200 15 200 16

35,000 240 1k 250 1k 250 1k 250 15 260 21

Lo, 000 260 22 2Lo 21 230 21 240 o2 270 21

45,000 220 20 230 21 210 20 270 18 310 18

50,000 300 15 340 15 360 15 330 14 030 15

55,000 070 1k 090 17 100 20 070 21 100 20

60,000 090 28 090 28 -— -- 100 23 090 16

65,000 100 28 100 23 -— - 080 2k 080 25

70,000 100 33 100 33 -— - 90 40 080 37

75,000 090 L6 090 W6 ——— - 080 L6 080 5T

80,000 —— - --- -- - -- 080 63 090 el

85,000 - -- ~—— - ——— - 090 6k 080 68

90, 000 -— .- - - ——— - 09C 54 080 59

91,000 -—- - —— - — - —— -- 080 69

93,000 —— - — -- - - 090 56 —— --

NOTES:

1. Tropopause height was 48,900 £t MSL at H-hour.

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

3. Jl-hour values were 1nterpolated from data taken at H-I_%- hours and

H+1-2> hours.
L. At H-hour the sea level pressure was 1012.9 mb, the tewperature 82.0°F,

the dew point

76.0°F and ihe relative humidity 82.0%.
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Figure 85 . liodographs for Operation REDWIHG - FPlathead.
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OV ERATION RELWING - Blackfoct

PG Thime GMT
D\ik: 12 June 1950 11 June 1950
TINI: 0626 1826

REMARKS:

Sponsor:  TASI

SITE:  PPG - Eniwelok - Yvonne
11° 33' Ooh" N

162° 21 31" I

Site elevation: Sea level

HEIGHT OF BUL: 't 200 Tt

TYPIL OF BURST AND PLACEMINT:
Tewer bursl over coral soil

CLOUD TOP HEIGHT: 25,000 ft MSL

CI1OUD BOTIOM HIIGIHT: 14,000 £t M3I

Only island dose-rate readings are available. Thesce were obtained
from acrial and ground surveys made by the Radiological Safcty organi-
zaltion. fThe t-1*2 decay approximation was used to extrapolate the
dose-rate readings to H+l hour. Illeavy contamination from this shot,
fired on central Yvonne, was limiled primarily to the shot island.
ilowever, the photo tower on Mack was highly contaminated from the

fallout.
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Figure 86 . Operalion REDWING - Blackfoot.

Island dose rotes in r/hr at H+l hour.
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TARLE 25 ENIWHTOK WIND DATA IFOR OPEPALTON REDWING LIACKIOOT

Al itutic =1 Ty JH2h honws 11455 hours 185 hours
(1o1) Dix Speea Dir Speed  Dir Spced  Dir  Speed
feet degrees mph gegrecs  mph degrees  mph degrces  mph

Surface 090 14 130 14 110 15 050 14
1,000 090 14 070 08 o8e 18 080 18
2,000 090 15 080 16 080 16 Si(e, 17
3,000 100 2l 090 15 090 16 080 1h
L, 000 100 18 100 15 090 16 080 1.2
5,000 100 15 100 1 090 13 080 13
6,000 100 13 090 15 100 12 080 12
7,000 100 12 090 1h 100 12 080 12
&,000 100 12 090 13 100 13 100 13
9,000 090 09 090 12 100 13 100 13

10,000 o710 09 090 o 090 10 100 14

12,000 080 09 090 o7 100 09 100 08

14,000 090 08 110 10 100 09 100 09

15,000 (090)  (09) (100)  (10) (100)  (08) (120)  (06)

16,000 090 09 090 12 110 o7 110 o7

18,000 00 16 080 09 090 12 120 06

20,000 070 09 070 09 09C 12 100 13

25,000 090 10 120 21 180 12 150 09

30,000 050 08 080 ot 1ko 12 170 10

35,000 280 14 240 32 230 26 220 28

40,000 jalite 35 240 28 240 23 230 23

45,000 2Lko 23 250 17 030 09 290 23

50,000 310 22 010 13 090 16 020 12

52,000 -—— -- - -- ——— -- - --

53,000 -—- -- 030 20 - -- 020 23

55,000 090 20 - . 100 18 - -

60,000 120 26 - - 100 20 - --

65,000 060 17 - -- 080 17 - -

‘10,000 090 36 _——— - 090 50 ——— .-

71,000 090 36 - -- -— -— - -

75,000 -—- -- - - 090 59 ——— --

80,000 - - - -- 090 59 - -

82,000 - - - -- 090 61 -— --

NOTES:
1. DNumbers in parentheses are estimated values.

Tropopause height was 52,500 f't MOL.

Wind data was obtaincd by the weather station on Eniwetok Island.
At H-hour the sca level pressure was 1012.5 mb, the tempcrature
81.1°F, the dew point 75.8°F and the rclative humidity 84.0%.

R UV IV
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OPFRAVION REDWING Kickapoo

PPG Tine GMT
DATE: 1L June 1056 13 Junc 1956
TIME: 1126 2326

Sponsor:  UCRL

SITE: PG - Eniwetck - Sally
T 11° 30" 38" N
162° 19' 11" E
Site elevation: Sea Level

HEICGHT O BURST: 300 ft

TYPE OF RURST AND PLACEMENT ;

Tower burst over coral scil

CLOUD TOP HEIGHT: 16,000 ft MSL
CLOUD kOTTOM HEIGHT: 11,000 £t MSL

REMARKS: Only island dose-rate readings are available. These were
obtained from aerial and ground surveys made by the Radiological Safety
Organization. The t7ie® decay approximation was uscd to extrepolate the

dose-rate rwadings to H+l1 hour. Heavy contamination was enccuntercd only

on Sally, the shot island. Significant alpha (plutonium) contamirotion

was also found on the shot island.
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Figure 88. Operation REDWING - Kickanoo.
Island dose rates in r/hr qt H+1 hour.
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TABLY, 26 ENIWETOK WIND DATA FOR OPERATION RiDWING K1CKAPOO

“TAltitude  J-hour H+3% nours 40T hours
MSL) Dir Specd Dir Speed  Dir Speed
tect dcgregf mph degrees  niph degrecs  mph
Surface 080 12 050 12 c8o 12
1,000 090 12 090 12 090 1k
2,000 090 14 090 14 090 14
3,000 090 17 090 17 100 1h
4,000 090 16 100 15 090 13
5,000 100 1k 100 13 090 10
6,000 120 12 120 12 070 08
7,000 100 o7 120 12 080 07
8,000 0890 06 100 12 080 o7
9,000 C60 09 100 12 070 08
10,000 030 10 070 03 060 09
12,000 030 13 oho 05 060 05
14,000 030 10 020 o7 050 05
15,000 (030)  (08)  (020) (09)  (050) (06)
16,000 020 06 020 13 040 o7
18,000 020 12 020 09 040 12
20,000 070 12 050 o7 020 1h
25,000 030 10 040 15 030 23
30,000 360 09 350 17 010 15
35,000 350 12 350 18 oLo 15
40,000 360 20 020 18 030 15
45,000 350 22 020 2k 340 23
50,000 340 2k 250 26 350 29
55,000 060 26 050 32 060 30
60,000 080 2k 090 16 070 25
65,000 100 31 110 3 100 39
70,000 090 L6 090 51 090 51
75,000 090 77 100 61 100 56
80,000 100 T4 100 69 090 65
81,000 _—- -- - - 090 65
85,000 100 71 090 79 - -
90,000 090 83 090 80 - --
95,000 100 90 090 86 - -
98,000 100 90 - -- - .-
100,000 - -- 090 68 - --
102,000 --- -= 090 68 --- --
NOTES :

1. Nuwwmbers in parcentheses are estimated valuces.

2. Tropopause height was 53,100 ft MSL.

3. Wind datla was obtained by weather stalion on Eniwetok Island.

k., At the surface the air pressure was 14.065 psi, the temperature
29.£°C, the relative humidity 71%.
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OPERATLION RUDWING - Ovuge

_‘PPG Time GMT
DATE: LG Jun 1650 16 Jun 1956 Sponsor: LASL
TIME:  131h 011k

SITE: PRG - Eniwetok - Yvonne
T 11° 32 u8" N
162° 21" 39" E
Site elcvation: Sec Level

HEIGHT OF BURST: 670 + 35 %

TYPE OF RBURST AND PLAZPIMENT :
Air burst over coral solil

C1LOUD TOP HEIGHT : 21,000 1 MSL
CLOUD BOTTOM HEIGHT: 17,000 ft MSL

REMARKS: No significant conlamination was observed.
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TABLE 27 FENIWETOK WIND DATA FOR OPERATLON RIDWING - ObAGE

Allitude -3 hours H-hour IF LU 14105 Tours
(v3L) Div Spocd Dir Svecd  Dir Specd  Dir Specd
feet degrees  mph degrrees rr"[tﬁ degrees  nph T degroecs il

Surfuce 150 1h 150 14 160 16 180 15
1,000 130 16 130 16 ——- - 160 12
2,000 130 18 140 17 - - 190 12
3,000 130 18 140 17 --- -- 140 12
L, 000 140 18 150 1y - -- 190 0Y
5,000 150 17 150 16 -- - 140 10
6,000 160 16 160 16 ——- - 190 3
7,000 170 14 170 1% ——- - 190 13
&,00m 180 09 180 09 - -- 190 10
9,000 180 09 180 09 --- - 190 0y

10,000 170 12 170 10 -—— -- 170 o7

12,000 220 13 220 12 - -- 180 o7

14,000 230 14 230 14 ——- -- 210 09

15,000 --- -- (220) (1k4) ——- -- ~-- -

16,000 210 15 210 13 -—- - 200 o7

18,000 200 12 200 12 - -- 200 o7

20,000 200 o7 200 o7 ——— -- 180 05

25,000 230 05 230 05 .- -- 160 oz

30,000 020 05 030 05, 080 06 180 02

35,000 030 15 040 15 090 h 360 o

40,000 050 26 050 25 QLo 18 010 12

45,000 160 o7 150 09 050 30 .- --

50,000 110 14 120 14 230 12 -—- -

55,000 140 o7 140 07 120 o - --

60,00 140 o7 130 12 0%0 0y - --

NOTES :

1. Numbers in parentheses are estimatcd values.

2. Tropopause height was 51,500 ft MSL.

3. Wind data was obtained by the weather station on Eniwetok Island.
k. H-hour values above 30,000 Tt were interpolated from data taken

] 1
at H-2% houre and H+15 hours.
At the surface the air press.re was 14.63 psi, the temperaturc ZQ.QJC,
and Lthe relative humiaity Th%.

o
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Figure 90, Hodograph for Operation REDWING - Osage
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OPERATION REEWING -~ Inca

PRG Tine GMT
DATE : 22 June 1956 21 Junce 1956 Sponsor: UCRL
TIME: O 2156
SITE: PPG - kniwvetokr - Tearl
1% 370 53" N
162° 17 50" E
Site elevation: Sca Level
HEIGHT O BURST: 200 ft
TYPE OF RURST AND PILACEMENT:
Tower burst cver coral soil
CLOUD TOP HEIGHT: k2,000 £t MSL

CLOUD KOTTOM HEIGHT: 30,000 ft MSL

REMARKS: Only island dose-rate readings are available. These werc
obtained from aerial and ground surveys made by the Radiological Safety
Organizaticn. The e ® decay approximation was used to cxirapolate
the dose rute readings to H+l hour. lHeavy contumination resulted only

on the shot island.
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Figure 91. Operation REDWING - Inca.
Island dose rates in r/hr at H+l hour.
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TABLE 28 LNIWETOK WIND DATA FOR OFERATION KUDWINC— INCA

Altitude -1 hour H-hour 142 hours 145 hours H+5 hours
(MSL)  Dir Speed  Dir Specd . Dir Speed D Speed  Dir Speed
Teet degrees  mph degrees mph deé??cs mph degrees mph &ég}ees-jﬁﬁh
Surface 150 12 140 14 110 18 090 12 090 18
1,000 100 20 100 20 000 21 080 21 080 16
2,000 100 22 100 23 090 24 090 23 080 20
3,000 110 26 100 26 090 28 100 29 080 26
L,000 110 29 100 29 090 28 100 29 080 26
5,000 110 29 100 29 090 29 100 29 080 23
6,000 110 29 110 29 100 30 100 28 090 20
7,000 100 29 100 29 100 30 100 2k 090 17
8,000 100 29 100 30 100 31 100 24 110 23
9,000 090 29 090 29 100 29 100 2k 110 2k
10,000 090 29 090 28 100 24 100 24 100 2k
12,000 090 29 090 28 100 24 090 20 090 21
14,000 100 29 100 26 100 23 0%0 22 100 23
15,000 (1200)  (28) (100) (26) (100) (23) (100) (21) (1c0)  (22)
16,000 100 28 100 26 100 23 100 21 100 22
18,000 080 2k 080 2k 090 23 110 20 090 22
20,000 080 22 080 23 04C 26 100 22 090 20
25,000 010 25 020 22 ¢ho 16 010 13 04O 09
30,000 2ko 18 220 16 170 2 18¢ 1k 150 13
35,000 210 25 200 23 170 17 170 1h 210 10
40,000 210 30 210 29 200 A 270 17 260 30
45,000 230 36 240 36 260 35 270 31 300 26
50,000 - -- 300 23 320 2L 020 17 100 13
55,000 --- - 350 22 330 21 110 21 110 1%
60,000 - -- --- - .- - 100 25 050 2k
65,000 -— -- - - - - 100 29 080 24
70,000 - -- - - - - 090 49 100 LY
75,000 - -- - - - -- 100 53 100 42
80,000 - -- - -- - - 110 Lo 100 43
85,000 -—- -- -—— -- --- -- 100 54 090 56
90,000 - - --- - - - 09C 83 090 h
95,000 -—- -- - - - - 090 o7 090 Ly
97,000 - -- - -- -—- -- ——- -- 100 13
100,000 ——— -- - -~ - -- 100 85 - -
NOTES :

1. Numbers in parenthes¢s are estimated values.

2 Tropopause height was 54,400 £t MSL at H+5 hours.

3. Wind data was obtaincd by the westher station on Eniwetok Island.

k. H-hour values were interpolated from data taken at H-1 hour and H+2 hours.

5 At the surface the air pressure was 1L.63 psi, the temperaturc 28.6°C and
the relative humidity 819.

151



BOUT

- ONIMITH uwotqexadp goF sydelBopoH

G+H 2+H
S X
G2
(Y]
Slbos2sysel
Gl 1A 4
sev §22
G12 .
G.€ G2¢ Gev

14/1} 000G : 9404 3s1y
sa|lw

O 02 O

MR

37VvOoS

*Z6 °a3ITJ

VA4

g'ev

GL2

152



OPERATION REDVING - Dukota

PPG Time Gl Sponsor:  TADL
IATE: 20 Junce 1950 25 June 1950
TIR: 0000 1806 OTTE:  PPC - Bikini - 4,000 £t

south of Dog
e 360 w0t N
1600 ooyt
Site clovalion:  Scu level

TIGITT OF PRo®s Oarface

HETGITL OIY BURST AND PLACEMENT':
Surface burslt {rom barge on waler

CLOUD TOF HWLGHT: 75,000 Tt MOL
CLOUD POTIOM UG 55,000 {t M3L

REMARKS:

Only island dose-rate readings arc available. They were cbtained from
aerial and ground surveys made by the Radiological futfety Orpanizaticn.
The t-1-2 decay approximation was used to extrapolate Lthe dose rate
readings to H+1 hour. This shol produced less contamination on the
islandc than ¢xpected. However, the water adjacert to the northern
islands was heavily conlaminated.
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Figure 94. Cloud Dimensions: Operation REDWING - Dakota
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TARLE 29 BIKINI WIND DATA IMOR OPIRATION REDWING - DAKOTA

Atitude )= hry H-1 hr B hr 143 hrs 116 hro
( 157.) Dir Speced Dir BSBpeed Dir ?3;‘(‘0(1 Dir Speed  Dir  Speed
fect deg nijha deg mph dZE mph deg mph deg mph

Surfoce 070 17 060 21 090 17 080 15 090 18
1,000 o70 17 080 21t ——— - 070 18 090 17
2,000 06¢ 13 080 18 S 080 21 100 21
3,000 080 17 080 1Y 110 21 090 23 106 25
L, 000 080 16 070 17 110 17 100 22 090 26
5,000 120 15 070 17 100 15 100 17 090 27
6,000 120 18 090 15 100 16 110 13 080 17
7,000 110 18 080 13 100 14 110 15 100 16
8,000 120 15 100 17 120 16 110 17 110 18
9,000 130 13 110 18 120 16 100 18 100 20

10,000 130 14 100 14 120 16 100 17 100 16

12,000 120 12 110 15 110 1% 120 10 090 16

14,000 060 06 100 13 130 15 080 12 080 10

16,000 310 05 080 07 160 09 090 07 100 07

18,000 190 06 210 10 190 09 2ho o7 210 0y

20,000 250 08 210 07 210 14 200 09 210 09

25,000 270 08 2bo 25 230 18 250 17 250 23

30,000 230  1h 2ho 33 240 25 260 27 260 26

35,000 250 25 250 32 2Lho 51 240 Ly 230 18

40,000 250 L1 240 ks 250 51 2L0 94 230 94

45,000 250 58 250 35 250 57 260 60 260 48

50,000 270 35 250 5k 280 35 270 53 250 22

55,000 080 09 . - 090 08 ——— = 130 10

60,000 100 22 -—— e- 100 16 —— - 080 28

65,000 080 33 _——— - 080 139 —— - 000 28

70,000 100 45 _—— - 080 39 .- - 090 Lo

75,000 080 58 —_—e e- 080 62 ——— - 100 58

80,000 090 63 _——— - 100 7k —-—- -- 090 71

85,000 090 81 cee -o 090 85 _——— - 090 87

90,000 100 89 e - .- ee ——— - 290 77

NOTES :

1. Tropopause height was 54,200 ft MSL at H+9 hours.
2. Wind data was obtained on board the U.S.S. Curtiss.
3. At H-hour the sea level pressure was 1009.1 mb, the temperature

82.0°F, the dew point 75.C°F and the relative humidity 80.0%.
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OPERATION REDWING - Mohawk

PPG Tine GMT
DATE: 3 Jul 1u56 2 Jul 1956 Sponsor: UCRL
TIME: 0606 1806

SITE: PPRG - Eniwetok - Ruby
llo 301 38" N
162° 18" 39" E

Site elevation: Sea level

HEIGIPE OF BURST: 300 %

TYPlT OF BURST AND PLACEMENT :
Tower burst over coral coil

CLOUD TOP HEIGHT: 65,000 ft MSL
CLOUD BOITOM HEIGHT: 42,000 ft MSL

REMARKS: The dose-rale readings on the islands of the atoll were
takeﬁ-gy aerial and ground surveys of scientific projects betwecen H+9
hours and H+56 hours. The experimentally determined gomma field decay
exponcnt ~as used to extrapolate the dose rate readings to

H+1 hour. Dxtremely heavy local contamination resulted on Ruby. In
addition, significant amounts of contamination were deposited on the
northern islands of the atoll. The readings taken between sites, Janet
and Olive, were corrected for the small dese rates obuserved therce before
the shot. No such corrections were applied to sites, Pearl and Sally,
because the contamination from shot Mohawk was so heavy that the pre-
shol dose rates could be neglected. The readings in the vicinity of

the crater were taken between H+32 hours and H+96 hours. The average
field decay exponent vas used to extrapolate the readings

to H+1 hour. Approximately 2 hours after detonation, light fallout
started ou Elmer and continued for one hour. Peak intensity was 22 mr/hr.

158



GENE
HELEN
IRENE

NCRTH PACIFIC OCEAN

"y _ KATE

LL NMARY
Y

ALICE e /LUC NANCY

OLIVE

PEARL/ﬁgSIJ
“& Rl
3 “a .

MACK
~

LAGOON

ENIWETOK ATOLL

. _— ‘. Xy —_— T
o 2 3 4 5
STATUTE MILES

LEROY——_ " ELMER

N

IRWIN —— :7 B

HENRY o ENK

JAMES —

Figure 96. Operation REDWING =~ Mohawk.,
Island dose rates in r/hr at H+1 hour.
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Figure 98. Cloud Dimensions: Operation REDWING - Mohavk
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TABRLI 30 ENTWITOK WIND ™TMTA FOR OPHRATION REDWINCG — MOIAWK

Altitnde  11-3 Tiours H-hour H+3 hours H+G hours
(1a1) Dir Speed  Dir Opecd  Dir Speed  Dir Speed
feet degrees  mph degrees  mph degrees  mph degrees mph

Surface 130 28 130 21 140 18 130 18
1,000 110 2k 110 18 090 18 090 20
2,000 110 2h 120 o3 100 23 030 21
3,000 100 26 110 26 12 25 090 23
I,000 100 22 110 30 120 25 090 23
5,000 110 20 110 37 120 26 1C0 23
6,000 110 23 120 35 120 21 110 23
7,000 090 o0 120 29 110 16 130 ol
8,000 090 20 120 op 100 18 120 26
9,000 090 16 100 16 100 18 120 26

10,000 080 15 060 15 090 16 100 25

12,000 070 12 070 18 060 18 070 16

114,000 oko o7 050 18 030 17 050 14

15,000 -- (o020} (16) (010) {17) (0R0)  (13)

16,000 090 09 350 1 350 17 360 13

18,000 120 10 280 09 070 08 020 09

20,000 140 20 210 03 090 12 070 10

25,000 270 10 160 06 130 o7 220 1k

30,000 260 29 150 14 19G 20 210 22

35,000 2ho 36 180 2l 200 32 220 32

Lo,000 240 sS4 230 32 220 LL 220 38

L5, 000 250 51 250 Ls 2h0 Lo 230 35

50,000 270 32 270 32 260 32 250 25

55,000 170 09 160 08 150 o7 150 18

60,000 100 10 100 20 110 29 090 oh

65,000 - -- - -~ 090 35 100 38

70,000 - -- - - 100 L8 100 s

75,000 - -— - - 100 54 100 52

80,000 - - - -~ 100 65 100 56

82,000 - - — - -——- -- 100 56

85,000 —-—— -- —— - 100 61 - --

90,000 -——- - -—— -- 090 ‘T4 —-— --

95,000 --- - - -~ 090 19 - --

100,000 -—- -- - - 090 88 -—- --
102,000 - - ——— - 090 88 —- --
NOTES:

1. DNumbers in parentheses are estimtced valuec.
2. Tropopause height was 56,600 £1 MSL.
3. Wind dala was obtuained by the weather station on Eniwetok Island.
4. H-hour values interpolated for 45,000 't and above from H-3 hours
and U+3 hours data.
5. At the surface Lhe ailr pressure was 1h.0h poi, the temperature 26.5°C, the

dew point 22.8°C and the relutive hwnidity 81¢.
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OPIRATILON REDWIIG - Apache

PPG Tir GMTL Sponosor:  UCKRIL,
9 Jul 1,,@ 8 Jul 1950
05006 1806 SITE: PG - BEniwebts! - IMora

120 hor 17" N
1620 120 01" B
Site clevation:  Sea level

JHEIGITT OF BiRGY: Surface

IYPE OF PURNY AND PTACHMITT:

T Ourfuce burst Lron barpe on

1
19
water over the Mike cratler

CLOUD 0P HRTGHD:  €0,700 It Mo
CLOUD FOTIDM JIMIGH: 36,000 1 s

REMARKS

Only island dosc rate readings arc available. Thesce were {naken by
aerial and ground surveys tade by the Radiological Sufely orpanizatlion.
The 1 1*? decay approximation was used Lo extrapolute tne doce rate
rcadings to I+l hour. Thig shol prolduced excepltionally heavy contaminaiion
throughettt Lthe upper islands of the atoll. Water in the north end of
the lagoon was hiphly contaminated for a considerabile distance from the
shot island, and as the silt and debric were moved out by lagoon currents,
the contamination spread widely.
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Figure 100 . Operation REDWING - Apache.
Island dose rates in r/hr at H+l hour.

165



A 0 s T I L B o
:Tropopouse Height + /V E
1751~ 52,300 1. (atH-3 Hr) — e
e K l , / -
L e :
5 o / -
@ = -
;‘;’ t25—- Cloud Diameter > Thunderhead | ]
s [ 94,800ﬁ.| // K l 1 3
a
v 100 Plume \—Thunderhead 2 "/1_
g t N i j\ j =
2 1sf V4 // ~ i
& [~ / + Clogcé Tg%Height ]
@ 50 7 t.
= V / \ P M —
N/ M E
(‘_3 26§ Cloud Eottor1 Height
EW 36,000t ! -
Py o VO T O O O O Y A I l!l'!llJllllllllJlJ 17
0 2 4 6 8 i0 i2 14 16 17
Time, Minuies
Figure 101 . Cloud Dimensions: Operation REDWING - Apache.
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TABLE 31 ENLWRTOX WIND DATA FOR OPFRATION REIVING - AVPACHE
Altitude H-1 hour H-hcur 1 hour 1AL hours 149 honrs
(MS1.) Dir Specd  Dir  fpecd  Dir Specd Dir Crced Diy fpecd
feet degrees mph dcgree§ niph depreco -ﬁ;h depreaes  wph deproes mﬁn—
Surface 070 12 070 12 070 12 070 15 090 4
1,000 070 1L 070 16 000 20 080 21 080 16
2,000 070 1k 070 18 070 23 080 23 090 17
3,000 080 12 080 17 070 24 030 2% 090 oL
4,000 10C 15 090 20 0580 26 090 23 100 28
5,000 100 15 100 23 100 31 090 23 100 25
6,000 110 15 110 18 110 22 090 21 100 2h
7,000 110 17 110 18 120 21 090 2L 100 21,
8,000 130 16 120 22 100 21 100 21 100 21
9,000 130 18 130 21 130 23 110 21 110 20
10,000 140 18 140 21 140 23 110 21 110 20
12,000 150 09 150 10 140 13 110 15 110 18
14,000 120 o2 120 03 11¢ 06 160 02 100 12
16,000 000 07 060 06 060 0% 230 C7 13D 12
18,000 oko 05 020 05 350 05 310 02 300 09
20,000 050 02 030 05 020 o7 020 05 360 09
25,000 230 o7 190 08 160 09 230 o7 320 ie
30,000 300 10 270 10 250 09 180 09 210 13
35,000 110 2k 200 1k 210 15 210 il 210 20
40,000 310 10 290 09 280 o7 220 o7 210 15
45,000 280 16 270 16 260 17 250 28 230 28
50,000 200 17 220 26 230 37 280 35 230 3
55,000 180 28 160 23 - - 000 ol 160 36
60,000 100 30 100 30 ——— - 090 32 08c i
65,000 080 39 080 39 - - 090 L 100 L5
70,000 —— - - - ——— - 100 I 100 55
75,000 - - - - ——— - 100 5h 090 L
80,000 —— -- - - _— - 090 72 090 Tl
89,000 -— - -— - - - 090 108 — -
90,000 - -- - -- - -- -~ -- 110 106
93,000 ——— -- — - ——— - ——— -- 110 96
NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 52,300 ft M3L at H-3 hours.
3. VWind data was obtained by the weather station on Eniwetok Island.
4, H-hour values interpolated; H-l hour and H+l hour data was used for

surface through 50,000 fi; -1 hour and H+h% hours data was used for
55,000 ft and above.
5. At the surface the air pressure was .03 psi, the temperature 26.8°C,
the dew point 23.9°C, and the relative humidity 8hd.
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OPERATION REDWING - Navajo

PPG Time GMT Sponsor: LASL
DATE: 11 Jul 1956 10 Jul 1956
TIME: 0556 1756 SITE: PPG - Bikini ~ South of Dog

11° 39 L4L8" W
165° 23' 14" E
Site elevation: Sea level

HEIGHT OF BURST: 15 ft

TYPE OF BURST AND PILACEMENT:
Surface burst from barge on
water; center of gravity
approx. 15 ft above surface
of water; depth to bottom-215 ft

CLOUD TOP HEIGHT: 85,000 fi MSL
CLOUD BOTTOM HEIGHT: 51,200 ft MSL

REMARKS:

The on-site fallout pattern was drawn from island readings taken by
scientific projects supplemented by fallout sample collections on rafts
and barges in the lagoon. The survey readings were obtained on D-day.
A gamma decay exponent determined from laboratory gamma
decay measurements, was used to convert the D-day readings to H+l
hour values. Light fallout occurred on Nan approximately 18 hours
after detonation, with peak gamma intensities of 22 mr/hr.

The off-site fallout pattern was drawn from aerial and oceanographic
surveys: The oceanographic surveys used detector probes for measuring
the dose rate at depths to and below the thermocline. Water sampling
equipment was used for taking of surface samples and for the collection
of samples from any desired depth. The dose rate readings were extrapo-
lated to I+l hour by using the decay measurements of the samples
collected.
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Distance from GZ, Statute Miles
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Figure 104.

Distancs from GZ, Stctute Miles

Operation REDWING - Navajo. Off-site dose
rate contours in r/hr at H+l hour.
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Figure 105. Cloud Dimensions: Operation REDWING - Navajo.
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PTARLI 32 BIKINT WIND JATA IFOR OPERATION REDWING — NAVAJO

Adlitude H-tour H4+3 hours H+G hours 19 hours
(MoL) Dir Speed  Dir Specd  Dir Speed  Dir Speca
feet degreces  mph degrees  mph degrees mph degrees  mph

Surfuce 090 12 090 20 090 21 080 14
1,000 080 2l 080 2l 100 20 050 14
2,000 080 26 080 25 100 Al 090 15
3,000 080 25 080 29 090 26 100 20
)y ,000 030 25 080 26 090 26 110 21
5,000 080 23 080 2L 090 22 110 21
6,000 080 21 080 ol 100 21 100 21
7,000 080 g 080 2l 100 21 100 21
8,000 080 23 090 23 100 21 100 23
9,000 080 22 080 oh 090 2k 100 23

10,000 080 21 080 Jelel o8o 2l 090 24

12,000 070 15 080 2o 070 23 070 21

14,000 060 1 070 13 050 17 060 15

15,000 (080)  (12) (o70)  (12) (050)  (15) (060)  (15)

16,000 100 10 070 13 060 14 050 16

18,000 100 10 080 10 060 13 070 13

20,000 140 09 090 08 100 o7 090 08

25,000 180 08 170 09 270 03 070 oy

30,000 210 17 240 13 260 1 290 iy

35,000 220 el 270 17 2ho 16 20 op

40,000 270 18 260 29 240 32 2h0 3k

45,000 2h0 35 250 27 230 b2 220 38

50,000 2ho 33 2ho 21 2ho 30 250 3

52,000 230 37 - -- ——- -- - -

55,000 -— - 120 1h 300 06 050 18

60,000 —— - 080 25 110 30 110 25

65,000 - -- 090 40 090 35 080 35

70,000 - -- 080 52 090 W 090 L

72,000 - - - -- 090 L8 _—— --

Th,000 --- -- --- -- -—- -- 090 59

NOTIS:

————

1. Nur:crs in parentheses are estimated values.

2. Wind data was obtained on board the U. S. 5. Curtiss.

3. Tropopause height was 50,000 ft MSL.

. At H-hour the sca level pressure was 1010.2 mb, the temperature
81.2°F, the dew point T4.0°F and the relative humidity 80.0%.

173



£4.5
52.5

H—-HOUR

H+3

76.5°
SCALE

Lol

0O 20 40 60
KILES : X

RISE RATE: 5000 FT/HR 325 3786
Figurc 106 . Hodographs for Operation REDWING - Navajo.
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OPFRATION REDWING - Tewa
Spousor:  UCRL

DATE: 21 Jul 1956 20 Jul 19506

TIME: 0506 17h6 SLbis: PPG - Bikini - Charlic -
. Dug Reef
LOTAL YIFLD: 5 Mt 110 ko' 26" N

1657 20! 22" K
Site elevation:  Jea level
FIREDPALY, DATA:
Time 1o Jst minimum: 185 to 2LO msec HEYGHT OF BURGT': 15 1t
Time to 2nd maximum: 2.08 sec
Radius at 2nd maximum: 5,904 £

TYPi, OF BURGT AND FTACEMENT:
Surface burst {rom barge on

CRATER DATA: water; cenler of pravity 15
Diameter: 4,000 1t 1 above surface of watcer;
Depth: 129 1t depth to bottom 25 1L,

CLOUD TOP HWIGHT: 99,000 {4 M3L
CLOUD BOI'TOM HEIGHT: NM

REMARKS:

The on-gite fallout pattern was drawn from island readings taken by
scientiflic projects, supplemented by fallcout sample collection on rafic
and barges in the lagoon. Actual field decay measurements  indicated a
decay exponent This decay exdvouonl was ucsed to extrapolate the
dose rate readings to H+1 hour. The extremely heavy rains which followed
this shot had no observable cffect on the decay rales. On all islands the
contamination remaining from previous shots was negligible in comparison
with the high radiation levels produced by this shot.  Very clight
fallout occurring approximately 18 hours aller firing increased the back-
ground on Nun by approximately mr/hr. In conlrast to the other barge
shots, contamination was also cxpérienced on the atoll's soulhwestern
islands.

The off-site fallout pattecrn was drawn from oceanographic surveys. The
oceanographic surveys used detector probes for measuring the doce rate
at depths tc and below the thermocline. Waler-sampling equipment wag
used for the taking of surface samples and for the collection of sam.les
Trom any desired depth. The dose rale recadings were exirapolated Lo H+)
hour by using the decay meacurcmenis of the samples collectied. Faliout
from the firing of this device contaminated Fniwelok atoll. The fallout
on Fniwvetok commenced approximalely 9 hours after the device was fired
with a prak of 100 to 120 mr/hr.
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Figure 108. Operation REDWING - Tewa.
Off-site dose rate contours in r/hr at H+l hour.
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TABLI 33 DIKIND WIKRD IRUA FOR OUFRACTON Rl = WA
AT LA ude H-honr Hi5 hours I howrs 149 houre
(MsT)) Niy Cpeced  Din Speed | Dir Specd Dir Spoed
Tect dogcrées gl degrces  mph deprecs min degrecs wph
Surface 090 15 090 16 100 1Y 080 on
1,000 080 17 090 16 100 16 080 13
2,000 090 17 100 17 090 AN 090 16
3,000 110 18 100 20 10O 2 090 14
4 ;000 110 18 100 20, 100 oy 040 18
5,000 110 18 100 20 090 o 100 23
6,000 100 20 110 20 090 on 100 o3
7,000 100 20 110 23 090 20 100 A
8,000 090 23 100 2k 100 18 090 23}
9,000 C90 21 110 22 090 2l 090 15
10,000 070 20 100 17 090 1.8 090 15
12,000 080 17 100 15 090 16 080 13
14,000 080 16 100 10 0860 10 0060 09
15,000 (100) (12) (100)  (13) (090)  (11) (o80)  (17)
16,000 120 o7 100 14 090 13 090 14
18,000 090 13 110 15 1020 13 160 3
20,000 1.30 13 120 13 140 12 180 o7
25,000 290 09 130 o7 160 06 220 19
30,000 320 06 210 13 170 0L 200 Oy
35,000 190 09 260 13 150 05 20 1h
40,000 200 23 270 o8 200 20 3020 18
115,000 250 37 290 21 340 13 0ho 3.
50,000 270 o5 260 21 06 20 310 10
545,000 110 06 070 05 080 16 100 i
60, 000 o70 33 080 37 080 21 090 o8
65,000 090 52 100 50 100 Hh 100 Ll
70,000 090 L8 110 Lo 090 55 090 e
72,000 — - 110 37 ——— - -——- --
75,000 080 6L - - 090 € 090 03
80,000 100 55 - - 090 G 090 09
85,000 100 56 - - 090 8 —— -
90,000 ——- -- -—- -- 090 108 _— -
NOTES:
1. DNumbers in parentheses are estimated values.
2. Wind data was obtained on board the U. 8. S. Curtiss.
3. Tropopause heightl wags 52,000 {1 MSL.

—

« At ll-hour the sea level pressuve was 1009.3 mb, the temperature
82°r, the dew point ((°F and the relative humidity 89%.
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OPIRATION REDWING - HMaron

PrG Tine GMT
DATE: 22 July 1956 ~1 July 1950
TIME: 0616 1816

REMARKS:

Sponsor:  LASL

SIME:  PPG - kuiwetok - Off Flora
11° ho' 19" N
162° 2o 09" R
Site elevation: Sea level

HETGHT OF BURST: Surface

TYPL OF BURST AND PLACEMENT:
Surface burst {rom barge on
water

CTOUD TOP IIFIGHT: 54,000 fi MSIL

CLOUD BOTTOM MHKIGHI: 27,000 't MSL

Only island dosc-rate readings are available. These werc obtained
from acrial and ground surveys made by the Radiologicul Safely organi-
zation. The t-1'2 dccay approximation was uned to cxtrapolate the dose

rate readings to 141 hour.
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Figure 111. Operation REDWING - Huron.
Island dose rates in r/hr at 11 hour.

182



TARLE 34  ENIWETOK WIND DATA 1'OR OFERATLION REDWING — ITURON

Altitude H-hour H43 hours G howms H4Q hovpes
(Ma1) Diy Speed  Div Speed  Dir Spoeed Dir Specd
feet degrees  wph deparces  mph doegrecs mph deprecs  wph

Surface 120 14 020 18 1.30 16 140 23
1,000 100 18 110 20 110 14 120 29
2,000 100 18 110 2k 090 1) 110 8
3,000 100 18 110 29 100 16 110 32
4,000 100 18 100 30 050 15 110 39
5,000 110 ep 100 29 120 1 110 37
6,000 110 22 100 28 120 16 110 38
7,000 120 18 100 25 110 16 110 38
8,000 120 o2 090 23 110 1h 110 35
9,000 110 23 090 25 110 1k 100 35

10,000 110 18 100 o8 110 1k 100 35

12,000 110 12 110 21 110 1h 0K 28

14,000 120 14 100 23 080 18 030 23

15,000 (1k0)  (13)  (o9) (23) (120) (13) {c80) (16)

16,000 166 12 080 23 130 o7 080 09

18,000 160 12 070 10 090 15 090 12

20,000 150 12 060 09 060 18 080 o7

25,000 170 09 030 05 360 o7 010 o7

30,000 080 16 0ho 10 110 06 120 09

35,000 060 32 050 37 060 14 090 24

40,000 060 40 050 39 100 09 000 25

4,000 - - 050 39 - - - -

45,000 070 52 ——- - 070 08 050 09

50,000 070 08 - -- 080 15 260 10

55,000 070 23 - - 120 13 080 1k

60,000 100 38 —-—— -- 120 20 090 Lo

65,000 110 51 - -- 100 22 090 52

70,000 090 56 - -- 110 39 100 53

75,000 100 yg! —-—— - 090 37 100 63

80,000 100 ‘9 S -— 070 o 100 T

85,000 100 87 _— - 090 23 C90 be

90,000 100 107 - -- -— -- ——— --

99,000 -— -- - - - - 090 117

NOTES:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 50,000 ft MSL at H-lour.

3. Wind data was obtained by the weather station on Eniwelok
Island.

4. At the surface the air pressure was 14.02 pei, the Ltemperiture
27.4°C, the dew point 24.5°C and the relative humidity 8hé%.
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OPERATION HARDTACK I -

_PPG Time GMT
DATE: 28 Apr 1958 28 Apr 1998
TIME: 1440 0240
REMARKS: No fallout

Yucca

186

Sponsor: DOD

PPG - USS Boxer 60 mi
west of Bikini

12° 37" 00" N
163° 01' 30" E
Site elevation:

SITE:

Sea level

HEIGHT OF BURST: 86,000 ft

TYPE OF BURST AND PLACEMENT:
Air burst from free balloon

over water

CLOUD TOP HEIGHT: MM
CLOUD BOTTOM IIEIGHT:

NM




TABLE 35 BIKINI WIND DATA FOR OPERATION HARDTACK I — YUCCA

Altitude H-hour
(MsL) Dir Speed
feet degrees mph
Surface oLo 16
1,000 050 29
2,000 050 35
3,000 070 36
4,000 130 09
5,000 350 12
6,000 360 14
7,000 150 15
8,000 190 12
9,000 210 09
10,000 230 06
12,000 350 12
14,000 320 15
15,000 (320) (15)
16,000 330 16
18,000 300 15
20,000 260 o7
23,000 210 15
25,000 240 18
30,000 200 13
35,000 210 32
40,000 270 Ly
45,000 270 51
50,000 270 40
55,000 270 38
60,000 280 33
55,000 250 18
70,000 070 15
75,000 180 09

NOTES:

1. DNumbers in parentheses gre estimated values.

2. Wind data was taken on board ship located within 30
nautical miles of the Tower at Nan Island, Bikini Atoll.

3. Tropopause height was 53,000 ft MSL.

4. At H-hour the surface air pressure was 14.67 psi, the
temperature 25.7°C, the dew point 69.6°F, and the relative
humidity 75%.
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Figure 115. Hodograph for Operation HARDTACK I - Yucca.
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OPERATION HARDTACK I -

PPG Time GMT
DATE: 6 May 1998 5 May 1998
TIME: 0615 1815

TOTAL YIELD: 18 kt

FIREBALL DATA:
Time to lst minimum: 12 msec
Time to 2nd maximum: 130 msec

Sponsor: LASL
SITE: PPG - Eniwetok - Yvonne
11° 33" 23" N
162° 21 15" E
Site elevation: Sea level

HEIGHT OF BURST: 3 ft

TYPE OF BURST AND PLACEMENT:

Radius at 2nd maximum: 656 ft Surface burst - Platform on
coral soil
CRATER DATA:
Diameter: 3L0 ft
Depth: 34.5 ft
Lip Height: 8 to 1k ft
Lip Width: 115 to 170 ft

CLOUD TOP HBEIGHT: 19,000 ft MSL
CLOUD BOTTONM MBIGHT: M

REMARKS:

Only individual island dose rates are available. These were obtailned
from helicopter surveys at H+L hours made by the Radiological Safety
organization. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation of 25 feet. Readings taken at 25 feet were
multiplied by a factor of 2 in order to obtain a reasonable approxi-
mation of the true ground reading. The basic instrument used in
the aerial surveys was the AN/PDR-39 survey meter modified to read
up to 500 r/hr. The t-1*2 decay approximation was used to extrapolate
the H+4 hour dose-rate readings to H+l hour.
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Figure 116. Operation HARDTACK I - Cactus.
Island dose rates in r/hr at K+l hour.
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TABLE 36 ENIWETOK WIND DATA FOR OPERATION HARDTACK I — CACTUS

Altitude H+a hour H+55 hours
(MsL) Dir Cpeed  Dir Cpeed
feet degrees mph degrees mph
Surface 060 16 060 16
1,000 070 2k 060 29
2,000 oT0 25 060 24
3,000 060 26 060 26
4,000 060 2k 060 28
5,000 060 23 cs0 25
6,000 060 23 0ko 2k
7,000 080 15 030 17
8,000 090 10 010 o8
9,000 110 05 oko 05
10,000 060 03 160 08
12,000 200 02 220 10
14,000 150 12 180 13
15,000 (130) (15)  (1€0) (13)
16,000 100 18 130 14
18,000 100 18 140 15
20,000 120 18 140 15
23,000 090 13 150 L
25,000 050 09 230 15
30,000 270 17 260 26
35,000 --- -- 230 32
40,000 220 37 230 39
45,000 290 35 270 33
50,000 310 39 270 23
55,000 230 o7 250 18
60,000 260 17 240 17
65,000 - - 250 12
67,000 210 o7 .- --
70,000 120 08 090 05
75,000 070 13 080 12
80,000 080 31 090 23
85,000 080 52 100 33
90,000 090 60 100- Lo
95,000 - -- 100 62
96,000 100 57 - --
100,000 -—-- -- 090 Lg
105,000 .- - 090 51
110,000 -—- -- 090 59
112,000 -~ -- 0390 61
NOTES:
1. Number in parentheses are estimated values.
2. Wind data was taken by the Eniwetok weather station.
3. Tropopause height was 51,000 ft MSL.
4. The surface alr pressure was 14.66 psi, the temperature 26.7°C,

the dew point T2°F and the relative humidity 76%.
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OPERATION HARDIACK I - Fir

PPG Time GMT Sponsor: UCRL
DATE: 12 May 1998 11 May 1958
TIME: 0550 1750 SITE: PPG - Bikini - SW of

Charlie 4,000 ft from
nearest edge of the 1isliand
11° b1 27" N

165° 16" 25" E

Site elevation: Sea 1evel

HEIGHT OF BURST: .88 ot

TYPE OF BURST AND PIACEMENT:

CLOUD TOP HEIGHT: GC,0C0 ft MSL Surface burst rom ourgc on
CLOUD BOTTOM IHnIGHT: INM water
REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land the
aircraft at the decired spot, so that a ground reading could be ob-
tained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor
of 2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1-2
decay approximation was used to extrapolate the H+4 hour dose rate
readings to H+l hour.
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TABLE 37 BIKINI VIND DATA FOR OPERATION HARDTACK I - FIR

Altituge H-3% hour H¥(3 hours H+12; hours
(MSL) Dir peed Dir Opeed Dir Gpeed
feet degrees mph degrees mpn degrees mph

Surface 070 25 070 25 060 28
1,000 070 26 060 26 060 26
2,000 080 26 070 26 070 29
3,000 080 22 080 26 080 29
4,000 090 26 090 29 090 25
5,000 090 36 100 30 110 22
6,000 110 26 100 29 110 23
7,000 130 23 110 2k 110 31
8,000 130 17 110 18 120 29
9,000 150 17 130 18 130 18

10,000 170 15 150 16 150 13

12,000 120 08 190 o7 200 13

14,000 110 08 220 14 250 10

15,000 (090) (12y  (170) (0)  (210) (08)

16,000 070 14 120 o7 180 cé

18,000 060 o7 140 06 190 02

20,000 050 o7 160 03 280 01

23,000 Q90 05 200 03 240 06

25,000 130 06 220 06 250 10

30,000 280 20 280 17 270 17

35,000 (e55) (34)  (250) (28)  (235) (32)

40,000 230 L8 220 Lo 200 48

45,000 2Lo 56 (250) (39) 220 55

50,000 260 ks 280 39 2€0 33

54,000 280 26 - -- .- --

55,000 (270) (23)  (200) (es)  (Z50) (21)

56,000 --- -- 180 12 250 18

60,000 210 05 290 08 360 05

64,000 - -- 080 09 -—-- --

65,000 (120) (12)  (190) (13)  (110) (12)

67,000 360 06 --- -- - -~

70,000 oho 20 090 17 090 13

75,000 080 26 (090) (22) (090) (16)

80,000 120 26 090 26 090 20

85,000 110 Lo - - --- --

88,000 --- -- --- -- 100 53

NOTES:

1. Numbers in parentheses are estimated values.
2. Wwind data was taken on board ship located within 30 nautical
miles of the Tower at Nan Island, Bikini Atoll.
3. Tropopause helght was 54,000 ft MSL.
L. The surface air pressure was 1lL.64 psi, the *emperature 2€.7°C,
the dew point 73.0°F, and the relative humidity 80%.
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OPERATION HARDTACK I - Butternut

PPG Time GMT Sponsor: LASL
DATE: 12 May 1958 11 May 1958
TIME: 0615 1815 SITE: PPG - Eniwetok - SW of
- Yvonne

4,000 ft from the nearest
edge of the island
110 20' 41" N
1620 21' 02" E
Site elevation: Sea level

HEIGHT OF BURST: 10.13 ft

TYPE OF BURST AND PIACEMENT:
Surface burst from barge on
water
Water depth: 65 ft

CLOUD TOP HEIGHT: 35,000 ft MSL
CLOUD BOTTOM HEEIGHT: NM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys at H+l4 hours made by the Radiological Safety
Organization. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground reading
coula be obtained, or to make a slow pass over the desired spot at an
elevation of 25 feet. Readings taken at 25 feet were multiplied by
a factor of 2 in order to obtain a reasonable approximation of the true
ground reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t1-2 decay
approximation was used to extrapolate the H+4 hour dose-rate readings
to H+1l hour.

197



Flgure 120,

GENE

LAGoonw

ENIWETOK ATOLL

o 1 2 5

3 4
STATUTE MILES

HENRY

SLENN

Operation HARDTACK T .
Island doge rates in r/hr at H+1

198

NORTH PACIFic OCEAN

Z0Na

FRED

Butternut,
hour,



TABLE 38 ENIWETOK WIND DATA FOR OPERATION HARDTACK I - BUTTERNUT

Altitude H-; hour H+53 hours 3+112 hours
(MsL) Dir Speed Dir Sreed Uir Speed
feet degrees mph degrees mph degrees mph

Surface 080 12 080 17 070 16
1,000 090 24 080 ok 080 28
2,000 090 25 080 2k 080 29
3,000 090 25 090 29 090 29
4,000 100 21 090 28 100 26
5,000 120 18 100 2k 110 2k
6,000 120 18 120 24 130 21
7,000 150 16 150 21 130 17
8,000 150 13 170 16 150 13
9,000 130 09 170 15 170 15

10,000 100 10 120 08 160 10

12,000 090 09 190 o7 230 09

14,000 080 09 150 09 200 09

15,000 (080) (14)  (120) (09) (1L0) (09)

16,000 070 18 090 09 080 08

18,000 100 12 110 09 070 o7

20,000 100 09 090 o7 070 05

23,000 110 o7 160 02 340 0S

25,000 Calm Calm 200 03 300 08

30,000 230 22 270 17 270 2k

35,000 (230) (k1) 240 36 220 33

37,000 210 49 --- -- - --

40,000 230 43 220 39 210 37

k5,000 260 L7 240 28 250 35

50,000 250 Lo 260 33 260 Lo

54,000 280 21 . -- --- --

55,000 --- -- 250 16 260 17

60,000 200 05 250 09 300 12

65,000 --- -- 080 12 250 15

66,000 070 12 - -- - --

70,000 080 16 070 18 050 10

72,000 100 25 -—- -- ——- --

75,000 ——- -- 110 16 100 17

80,000 090 37 110 20 08¢ 20

84,000 100 36 ——- - -— --

85,000 - -- 110 29 100 38

NOTES:
1. Numbers 1n parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3. Tropopause height was 53,000 ft MSL.

4, The surface air pressure was 14,63 psl, the temperature 27°C,.
the dew point TUOF, and the relative humidity 80%.
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OPERATION IARDTACK I- Koa

PPG Time GMT Sponsor: LASL
DATE: 13 May 1958 12 May 1998
TIME: 0630 1830 SITE: PPG - Eniwetck - West
- end of Gene
TOTAL YIFLD: 1.37 Mt 11° 4o' 30" N

1620 12' 20" B
Site elevation: Sea level

FIREBALL DATA: -
Time to 1st minimum: 100 msec HEIGHT OF BURST: 3 ft

Time to 2nd maximum: 0.94% to 1.35 sec
Radius at 2nd maximum: 3,641 ft TYPE OF BURST AND PLACHMENT:
Surface burst from 10 ft deep
CRATER DATA: tank of water sitting on coral
Diameter: 4,000 ft soil
Depth: 171 ft
Lip: Apparently washed away CLOUD TOP HEIGHT: 72,200 ft MSL

CILOUD BOTTOM IISIGHT: DM

REMARKS:

Only inaividual island dose rates arc available. These wcre cbtained
from Radiological Safety organization helicopter surveys at H+h hours.
The heliccpter survey technique called for the pilot cither to land
ine aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an eclevation
of 25 feet. Readings taken at 25 feet werec multiplied by a factor of
2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1-2
decay approximation was used to extrapolate the H+4 hour dose rate
readings to H+1l hour.
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Figure 122. Operation HARDTACK I - Koa.
Island dose rates in r/hr at H+l hour.
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TABLE 39 ENIWETOK WIND DATA FOR OFLRATION HARDTACK I-— KA
Altitude i~ hour H+5 ' hours H+11' hours
(MsL) Dir Cpeed Dir (peed Dir “peed
feet degrees mph degrees mph degrces mph
Surface 050 18 060 18 060 18
1,000 070 29 080 32 080 26
2,000 07C 31 070 38 080 29
3,000 080 32 070 37 080 29
4,000 080 36 080 29 090 31
5,000 090 33 080 29 100 26
6,000 100 29 090 23 110 26
7,000 100 31 100 18 100 26
8,000 100 31 100 20 080 23
9,000 090 25 100 20 o710 20
10,000 090 25 120 18 090 14
12,000 100 29 130 20 120 13
14,000 110 25 150 14 120 03
15,000 (110) (20) (150) (14) (160) (o7)
16,000 120 1k 150 14 190 12
18,000 110 12 140 1k 180 05
20,000 070 08 130 05 220 09
23,000 200 09 180 18 180 16
25,000 270 1k 160 18 170 14
30,000 250 ol 240 21 250 21
35,000 190 31 170 31 180 21
40,000 220 29 190 23 230 31
45,000 240 40 260 52 (255) (32)
50,000 290 36 280 35 280 33
55,000 280 13 230 1% 200 33
60,000 140 17 210 o7 270 12
65,000 099 o7 060 08 (210) (09)
70,000 100 16 130 09 150 o7
74,000 —-- -- - -- 670 16
75,000 100 23 070 20 080 18
80,000 100 31 090 36 100 30
85,000 030 41 100 53 --- --
90,000 090 59 110 71 100 61
92,000 090 66 --- -- -— -
95,000 --- -- 100 T7 --- --
100,000 .- -- 100 83 100 68
105,000 -—-- - 100 8s ——- --
11¢,000 .- -- 100 126 100 75
118,000 —_ - -—-- -- 100 101
NOTES:

1. Numbers in parentheses are estimated values.
2. Wind dats was taken by the Eniwetok weather station.

3. Tropopause height was 57,000 ft MSL.

4. The surface air pressure was 14.66 psi, the temperature 27.2°C,
the dew point TL°F, and the relative humidity 79%.
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OPERATION HARDTACK I -

PPG Time

@MT

DATE: 16 May 1958 16 May 1958

TIME: 1330

REMARKS:

0130

Wahoo

Sponsor: LASL/DOD

SITE: PPG - Eniwetock -south by
SSW of Irwin about 8,000
ft from the island
110 20' 41" N

162° 10" L4Y" B

Site elevation: Sea level

HEIGHT OF BURST: -500 ft under
water

TYPE OF BURST AND PLACEMENT:
Underwater - Device suspended
by a cable. Water depth
3,200 ft

PLUME TOP HEIGHT: 1,760 ft MSL
at 155 sec

PLUME DIAMETER: 3,400 ft MSL
at 155 sec

"Nearly all of the total gamma dose occurred within 25 minutes after
Y g

zero time and was due <o the passage of alrborne radicactive material.
Gamma doses in excess of 100r occurred within the first 15 minutes at

downwind distances less than 16,000 feet.

In both instances the

residual field due to deposited radicactive materier was reletively
insignificant, although radiocactive foam may represent a radiological

hazard."
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Figure 125. Operation HARDIACK I - Wahoo.
On-site cumulative dose to 6 hours in roentgens.
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TABLE 40 ENIWETOK WIND DATA FOR OPERATION HARDTACK I - WAHOO

Altitude H-1% hours H+4., hours
(MSL) Dir Speed Dir Cpeed
feet degrees mph degrees mph

Surface 090 17 080 16
1,000 090 22 080 18
2,000 090 22 080 20
3,000 090 20 080 21
L, 000 090. 17 080 20
5,000 070 13 060 1k
6,000 oko 08 050 12
7,000 330 07 350 o7
8,000 280 12 300 14
9,000 290 17 300 20

10,000 280 21 300 22

12,000 310 16 290 1L

14,000 290 09 310 12

16,000 020 07 340 09

18,000 2ho 1k 020 09

20,000 oko 08 0k0 13

23,000 060 05 010 o7

25,000 2ko 02 360 o7

30,000 300 15 260 10

35,000 260 35 --- -

40,000 270 25 270 30

45,000 280 29 .- --

50,000 340 15 310 24

52,000 - -- 270 093

55,000 070 06 - --

60,000 060 15 020 20

65,000 090 17 -— -

69,000 - -- 120 10

70,000 090 12 100 o7

73,000 090 57 060 13

75,000 --- -- --- --

80,000 100 €0 090 ko

85,000 090 57 --- --

90,000 090 57 090 72

95,000 --- -- -=- --

100,000 --- -- 090 79

110,000 -—-— - 100 93

114,000 - - 100 100
NOTES:

l. Wind data was taken by the Eniwetok weather station.

2. Tropopause height was 59,000 ft MSL.

3. The surface air pressure was 14.69 psi, the temperature
30.8°C, the dew point 73°F, and the relative humidity 63%.

208



SCALE

Loav oo b aa ol
o 5 10
miles

Rise rate: 5000 ft/hr

5.5

4.5

2.50

.50

0.53 S

H=1Y%, H+4Y,

Figure 126. Hodographs for Operation HARDTACK I - Wahoo
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OPERATION HARDTACK I - Holly

PPG Time GMT Sponsor: LASL
DATE: 21 May 1938 20 May 1958
TIME: 0630 1830 SITE: , PPG - Eniwetok - West

of Yvonne, 4,000 f=+
from the nearest edge
of the island
11° 32' 38" N
1620 21' 22" E
Site elevation: Sea level

HEIGHT OF BURST: 13.06 ft

TYPE OF BURST AND PLACEMENT:
Surface burst from barge on
water
Water depth: LO ft

CLOUD TOP HEIGHT: 15,000 ft MSL
CLOUD EOTTOM HEIGHT: 7,000 ft ML

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization
at H+4 hours. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired spot
at an clevation of 25 feet. Readings taken at 25 feet were multirlied
by a factor of 2 in order to obtain a reasonable approximation of the
true ground reading. The basic instrument used in the aerial surveys
was the AN/PDR-39 survey meter modified to read up to 500 r/hr. The
t-1+2 decay approximation was used to extrapolate the H+4 hour dose
rate readings to H+l hour.
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Figure 127 . Operation HARDTACK I - Holly.

Island dose rates in r/hr at H+l hour.

211



TABLE 41 ENIWETOK WIND DATA FOR OPERATION HARDTACK I = HOLLY

Altitude Hfé hour H+5é hours H+10% hours
(MSL) Dir opeed  Dir Speed  Dir Cpeed
feet degrees mph degrees mph degrees mph

Surface 080 16 090 23 080 23
1,000 080 2k 080 26 070 26
2,000 080 26 080 26 070 ol
3,000 080 26 080 2k 080 ok
4,000 080 24 070 22 080 26
5,000 080 23 070 17 080 2h
6,000 090 14 080 17 070 20
7,000 100 10 100 17 080 16
8,000 120 12 120 14 110 17
9,000 150 12 140 14 120 14

10,000 180 12 150 10 150 09

12,000 210 05 210 10 210 05

14,000 280 10 240 05 270 02

15,000 (270) (o71) (200) (05)  (300) {05)

16,000 250 05 150 05 320 o7

18,000 220 05 120 02 280 09

20,000 220 09 220 10 2L0 12

23,000 250 12 260 09 210 10

25,000 270 13 290 05 240 10

30,000 280 24 280 oY 240 21

35,000 -— -- 280 22 270 20

36,000 270 2L -— -- _— --

40,000 220 22 200 30 190 39

45,000 210 38 210 43 210 32

50,000 230 20 270 17 270 18

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3 Tropopause height was 52,000 ft MSL.

4. The surface air pressure was 1L.65 psi, the temperature ETOC,
the dew point TS°F, and the relative humidity 75%.
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Figure 128. Hodographs for Operation HARDIACK T - Holly.
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OPERATION HARDTACK I - Nutmeg

PPG Time GMT
DATE: 22 May 1953 21 May 1953 Sponsor: UCRL
TIME: 0920 2120

SITE: PPG - Bikini - West end Tare
11° 29' 46" N
1650 22 15" E
Site elevation: Sea level

HEIGHT OF BURST: 12.1. ft

TYPE OF BURST AND PIACHRMEIT:
Surface burst rrom barge on
water

CLOUD TOP HEIGHT: 20,000 £t MSL
CLOUD BOTTOM HEIGHT: M

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4 hours. The helicopter survey technique called for the pilot either
to land the aircraft at the desired spot, so that a ground reading
could be obtained, or to make a slow pass over the desired spot at an
elevation of 25 feet. Readings taken at 25 feet were multiplied by
a factor of 2 in order to obtain a reasonable approximation of the
true ground reading. The basic instrument used in the aerial surveys
was the AN/PDR-39 survey meter modified to read up to SO0 r/hr.

The t-1+2 decay approximation was used to correct the H+k hour dose-
rate readings to H+1l hour.
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TABLE 42 BIKINI WIND DATA FOR OPFRATION HARDIACK I -— NUTMEG

Altitude H-hour H+23 hours i3 hours
(MsL) Dir Cpmed  Dir Speed  Dir Cpoed
feet degrees mph degrees mph degrees mph

Surface 090 16 080 16 080 1b
1,000 090 16 070 18 070 14
2,000 090 15 070 16 080 15
3,000 090 18 080 18 080 1L
4,000 090 18 090 15 090 03
5,000 092 16 120 14 090 12
6,000 100 17 110 17 110 09
7,000 090 18 100 20 110 1L
8,000 070 18 080 20 080 14
9,000 090 18 090 23 090 1k

10,000 100 17 100 20 110 14

12,000 080 10 130 16 120 ik

14,000 120 10 150 12 140 14

15,000 (110) (12) (ko) (12)  (130) {09)

16,000 110 12 120 10 120 06

18,000 220 12 340 10 070 o7

20,000 2Lo 08 280 08 310 05

23,000 210 09 190 o7 320 a7

25,000 230 06 200 15 27C 12

30,000 310 24 310 14 240 09

33,000 - .- - -- 220 16

34,000 300 21 - -- - -

35,000 - -- 260 16 -— --

40,000 200 35 200 24 240 14

45,000 250 23 --- -- 290 1k

50,000 320 10 310 or 200 02

55,000 - -- 080 o7 040 02

57,000 080 o7 - -- -—- -

69,000 200 06 160 06 250 o7

64,000 - -- -—- -- 080 o7

65,000 090 09 120 08 - -

70,000 110 12 110 08 080 08

72,000 - - -—-- - 050 08

75,000 080 25 .- - - -~

80,000 090 36 090 35 090 37

82,000 -——- - 090 38 —-- -

83,000 --- -- -—- -- 090 22

85,000 090 52 --- -- --- -

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship located within 30
nautical miles of the Tower at Nan Island, Bikini Atoll.

3. Tropopause height was S5k,000 ft MSL.

k. The surface air pressure was 14.08 psi, the temperature 27.4°C,
the dew point 72~50F, and the relative humidity 76%.
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OPERATION HARDTACK I - Yellowwood

Sponsor: LASL

MTE: 26 May 1958 26 May 1958
TIME: 1400 0200 SITE: PPG - Eniwetok - SW of

Janet 5,000 ft

11° 39" 37" N

1620 13' 31" E
Site elevation: Gea level
Water depth: 75 ft

HEIGHT OF BURST: 1C.52 ft

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

CLOUD TOP HEIGHT: 50,000 ft MSL
CLOUD BOTTOL. HEIGHIT: 30,0CC ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization nelicopter surveys at H+4k hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of
2 in order to obtain a reascnable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the AN/PDR-39
survey meter modified to read up to 500 r/hr. The t-1'2 decay approxi-
mation was used to extrapclate the H+h hour dose-rate readings to H+1
hour.
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Figure 131 . Operation HARDTACK I - Yellowwood.
Island dose rates in r/hr at H+l hour.
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TABLE 43  ENIWETOK WIND DATA FOR OPERATION HARDTACK I — YELLOWWCOD

Altitude H-hour H+L hours H+10 hours
(MsL) Dir Cpeed Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph

Surface 090 14 070 18 080 15
1,000 090 16 080 20 080 18
2,000 090 16 080 17 080 18
3,000 030 18 080 17 090 18
4,000 080 17 090 15 100 16
5,000 080 16 090 12 100 12
6,000 070 13 080 09 100 12
7,000 060 13 070 09 090 12
8,000 050 09 070 12 090 15
9,000 050 10 070 12 090 15

10,000 050 08 060 13 090 09

12,000 0Lo 12 050 14 030 12

14,000 050 o7 020 09 360 12

15,000 (060) (o7) (030) (08) (360) (08)

16,000 070 07 ohko o7 350 c6

18,000 060 20 060 12 100 06

20,000 070 30 260 1L 030 09

23,000 090 18 080 18 o8¢ 20

25,000 100 22 090 18 090 15

30,000 080 29 070 23 079 29

35,000 110 30 090 23 050 23

k0,000 070 31 080 36 290 30

45,000 080 32 090 22 080 32

50,000 090 24 090 17 090 23

55,000 050 2L 050 32 050 2L

60,000 070 23 060 20 030 pllt

65,000 060 09 050 16 080 21

70,000 090 o7 100 23 080 21

75,000 080 43 100 38 110 35

80,000 100 e} 100 48 090 55

85,000 100 51 080 59 090 60

92,000 100 57 090 5k 090 61

95,000 100 63 090 53 --- --

100,000 090 76 090 79 -— -

1.5,000 080 86 090 9k - --

110,000 080 79 090 109 - --

115,000 100 105 090 105 -— --

120,000 110 112 100 92 -—-- --

122,000 -—- -- 100 0 -——- -

123,000 110 11k -—- -- —— --
NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was tuken Uy the Eniwetok weather station.

3. Tropopause height was 55,000 ft MSL.

4, The surtace air pressure was 1L.66 psi, the temperature 30.6°C,
the dew point 73°F, and the rclative humidity 63%.

220



77.5
SCALE

Ll ool
72 .5 0 20 40 60
’ miles

Rise rate. 5000 ft/hr

67.5

62.5

érs
22.5
12.5
7.5
O SQ2.5
H—Hour H+4 H+10
Figure 132. Hodographs for Operation HARDTACK I - Yellowwood.
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OPERATION HARDTACK I - Magnolia

PPG Time GMT Sponsor: LASL
DATE: 27 May 1958 26 May 1958
TIME: 0600 1800 SITE: PPG - Eniwetok - SW of

Yvonne, 3,000 ft from
the nearest edge of the
island
11° 32 3L" W
1620 21' 14" E
Site elevation: Sea level

HEIGHT OF BURST: 13.88 -z

TYPE OF BURST AND PLACTMENT:
Surface burst from barge o
water

CLOUD TOP HEIGHT: LL COC rt MOL

CLOUD EOTICM HEIGHT: 1%,0CC £t ¥

/\‘/

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4 hours. The helicopter survey technique called for the pilot either
to land the aircraft at the desired spot, so that a ground reading
could be obtained, or to make a slow pass over the desired spot at an
elevation of 25 feet. Readings taken at 25 feet were multiplied by
a factor of 2 in order to obtain a reasonable approximation of the true
ground reading. The basic instrument used in the aerial surveys was
the AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1:3
decay approximation was used to extrapolate the H+i hour dose-rate
readings to H+1l hour.
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Figure 133. Operation HARDTACK I - Magnolia.
Island dose rates in r/hr at H+l hour.
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TABLE 44 ENIWETOK VWIND DATA FOR OPFRATION HARDTACK I — MAGNOLIA
Altitude H-hour H+ hours I[+11 hours
(MsL) Dir Cpeed Dir Cpeeed Dir Cpeed
feet degrees mph degrees mph degrees mph
Surface 090 16 110 16 090 12
1,000 080 14 100 16 080 14
2,000 080 14 100 1k 100 09
3,000 090 14 100 10 080 09
k000 100 15 100 09 090 o7
5,000 120 10 090 09 090 08
6,000 120 o7 070 o7 090 06
7,000 080 05 070 o7 060 03
8,000 070 08 070 09 020 06
9,000 070 09 060 09 oLo 06
10,000 070 09 060 09 030 03
12,0C0 060 09 140 03 260 03
14,000 040 12 110 06 150 05
15,000 (oko) (14) (110) (o) (110) (05)
16,000 050 05 100 09 080 05
18,000 100 09 190 09 080 05
20,000 130 09 090 12 070 12
23,000 090 16 072 1k 050 15
25,000 080 12 060 14 020 13
30,000 060 31 060 31 030 21
35,000 060 25 (o}1%6] 20 030 23
Lo,000 080 24 060 30 050 25
45,000 090 39 060 22 020 18
50,000 oLko 24 020 30 350 16
55,000 050 23 050 35 050 28
60,000 050 31 050 25 080 20
65,000 100 15 070 23 100 16
70,000 080 18 110 22 090 21
75,000 090 37 110 32 090 24
80,000 090 L9 100 52 100 48
85,000 090 71 100 64 030 61
90,000 090 78 100 64 090 69
91,000 090 78 --- - —— -
95,000 -——- -- 100 68 090 T1
100,000 --- -- 100 69 080 [
105,000 — -- 100 80 - -
110,000 -—-- -- 100 99 - --
113,000 - -- 100 101 R .-
NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3. Tropopausc helght was 54,000 ft MSL.
4, The surface air pressure was 14.65 psi, the temperature 26.8°C,

the dew point 72°F, and the relative humidity T76%.
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Figure 134. Hodographs for Operation HARDTACK I - Magnolia.
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OPERATION IARDIACK I - Tobacco

PPG Time GMT Sponsor: TASL
DATE: 30 May 1958 30 May 1958
TIME: 1415 0215 SITE: PPG - Eniwetok - 3,000 ¢t
NW of Janet

11¢ 39' 48" N
162° 13 L8" E
Site elevation: Sea level

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

CLOUD TOP HSIGHT: 18,000 ft MSL
CLOUD BOTTON INIGHT: WM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4 hours. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spct, so that a ground
reading could be obtained, or to make a slow pass over the desired spot
at an elevation of 25 feet. Readings taken at 25 fcet were multiplied
by a factor of 2 in order to obtain a reasonable approximation of the
true ground reading. The basic instrument used in the aerial surveys
was the AN/PDR—39 survey meter modified to read up to 500 r/hr. The
t-1+2 decay approximation was used to extrapolate the H+4 hour dose
rate readings to H+1 hour.
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Figure 135. Operation HARDTACK T - Tobacco.
Island dose rates in r/hr at H+l hour.
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TABLE 45 ENIWETOK WIND DATA FOR OPERATION HARDTACK I — TOBACCO

Altitude H-3 hour H+3:2 hours 1457 hours
(MsL) Dir Speed Dir Opeed Dir Cpeed
feet degrees mph degrees mph degrees mph

Surface 080 14 080 23 120 28
1,000 080 24 08¢ 26 090 24
2,000 080 36 080 29 100 28
3,000 Q90 21 090 29 110 30
L ,000 090 16 090 26 120 25
5,000 090 1k 100 22 130 2z
6,000 090 17 100 22 140 z2
7,000 090 22 110 21 140 2€
8,000 100 21 110 16 130 29
9,000 110 18 110 16 120 32

10,000 130 20 110 20 110 33

12,000 140 14 120 09 100 29

14,000 130 10 130 07 120 19

15,000 (130) (11) (130) (06) (120) (13)

16,000 140 13 130 05 120 09

18,000 120 12 1ko 02 110 10

20,000 120 12 110 02 110 17

23,000 130 14 140 05 120 18

25,000 120 12 130 o7 150 15

30,000 190 o7 200 08 210 o7

35,000 240 15 230 12 210 c9

Lo, 000 200 17 220 14 21 26

45,000 200 17 220 25 230 26

50,000 230 17 230 18 270 12

55,000 290 o7 220 05 240 08

60,000 070 08 070 13 100 18

65,000 130 24 140 18 160 12

70,000 110 17 070 23 070 24

75,000 090 35 090 37 090 38

80,000 090 48 100 55 090 57

85,000 100 68 100 68 090 69

90,000 100 69 100 69 090 71

94,000 --- -- ——- -- 090 71

95,000 100 71 090 69 _——- -

100,000 100 77 090 69 --- --

105,000 100 72 100 76 - --

110,000 090 7 --- -- -—- --

118,000 090 95 -—- -- - --
NOTES:

1. Numbers in parentheses are estimated values.
2. Wind data was taken by the Eniwetok weather station.
3. Tropopause height was 55,000 ft MSL.
L. The surface air pressure was 14%.65 psi, the temperature 28.9°C,
the dew point T5°F, and the relative humidity Ti%.

228



SCALE

T

0 10 20 30 40 275
miles

Rise rate. 5000 ft/hr

275

225

D—
S S A4
| 3 3
H= /,Hour H+37, H+97,
Figure 136. Hodographs for Operation HARDTACK I - Tobacco.
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OPERATION HARDTACK I - Sycamore

PPG Time GAT Sponsor: UCRL
DATE: 31 May 1958 31 May 1958
TIME: 1500 0300 SITE: PPG - Bikini - SW of

Charlie 4,000 ft from
the nearest edge of the
island
11° L1 27" N
1659 16' 25" E
Site elevation: Sea level

HEIGHT OF BURST: 11.64 ft

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

CLOUD TOP HEIGHT: L6,000 £t MSL
CLOUD BOTTOM iIGHT: NM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization
at H+4 hours. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation or 25 feet. Readings taken at 25 feet were
multiplied by a factor of 2 in order to obtain a reasonable approximation
of the true ground reading. The basic instrument used in the aerial
surveys was the AN/PDR-39 survey meter modified to read up to 500 r/hr.
The t-1+2 decay approximation was used to extrapoiate the H+4 hour
dose rate readings to H+l1 hour.
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TABLE 46 BIKINI WIND DATA FOR OFFRATION HARDTACK I — SYCAMORE

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

Surface 090 12 100 17 070 21
1,000 110 22 090 21 080 22
2,000 100 23 090 22 080 2k
3,000 110 28 090 24 080 25
4,000 110 2k 100 23 090 23
5,000 110 18 110 22 080 18
6,000 110 1 110 18 090 15
7,000 100 17 110 18 100 15
8,000 100 o7 100 18 100 15
9,000 110 1k 100 17 090 20

10,000 120 1k 110 16 110 14

12,000 120 16 110 16 130 16

14,000 080 15 090 13 100 17

15,000 {(080) (13) (070) (13) (090) (15)

16,000 090 12 050 12 080 14

18,000 120 13 100 09 120 o7

20,000 130 18 140 12 100 02

23,000 160 10 130 17 090 08

25,000 140 23 100 14 010 16

30,000 010 09 0Lo 13 060 13

33,000 270 06 - - - -

34,000 - -- -—- - 120 10

35,000 (260) (12) 280 17 (140) (13)

40,000 220 26 230 23 230 23

45,000 230 24 (255) (17) 300 25

50,000 280 18 280 12 270 08

53,000 .- -- 080 06 -—-- --

55,000 (150) (30) (c80) (10) 060 16

57,000 100 35 -—- -- --- --

60,000 120 26 120 22 100 20

65,000 080 16 --- -- -— -

66,000 .-- -- 060 30 -—- --

70,008 100 24 090 31 090 29

75,000 090 38 --- -~ --- --

80,000 100 55 100 53 090 53

81,000 100 58 --- -- - --

85,000 - - - -- 090 41

906,000 --- -- 090 59 080 75

91,000 --- -- 090 59 --- --

9l ,000 --- -- -—- -- 080 68

NOTES:

7. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship located within 30 nautical
miles of the Tower on Nan Island, Bikini Atoll.

3. Tropopause height was 59,000 rt MSL.

4, The surface alr pregsure was 1h.62 psi, the temperature 28.6°C,
the dew point T4“F and the rclative humidity 73%.
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OPERATION HARDTACK I - Rose

PPG Time @Q1T Sponsor: ILASL
DATE: 3 June 19,8 2 June 1958
TIME: 0G4S 1845 SITE: PPG - Eniwetok - SW of

Yvonne 4,000 ft from the
nearest edge of the island
Site elevation:: Sea level

HEIGHT OF BURST: 15.L43 ft

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

CLOUD TOP HEIGHT: 17,000 ft MSL
CLOUD BOTTOM HEIGHT: 5,000 ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization
at H+4 hours. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation of 25 feet. Readings taken at 25 feet were
multiplied by a factor of 2 in order to obtain a reasonable approxi-
mation of the true ground reading. The basic instrument used in the
aerial surveys was the AN/PDR-39 survey meter modified to read up
to 500 r/hr. The t~''° decay approximation was used to extrapolate
the H+4 hour dose-rate readings to H+l hour.
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Figure 139. Operation HARDTACK I - Rose.
Island dose rates in r/hr at H+l hour.
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TABRLE 47 ENIWETOK WIND DATA FOR OPERATION HARDTACK I - FOSE

Altitude H-, hour H+%: hours
(MSL) Dir speod Dir Upeed
feet degrees mpii desrees mph

Surface 080 25 070 23
1,000 070 26 060 22
2,000 080 26 070 2k
3,000 060 2k 070 25
4,000 080 2l 080 20
5,000 080 20 030 17
6,000 090 22 080 21
7,000 080 28 070 24
8,000 070 29 060 22
9,000 070 25 c6o 18

10,000 070 23 080 14

12,000 070 10 130 12

14,000 060 02 110 09

15,000 (070) (05)  (110) {08)

16,000 080 o7 120 o7

18,000 110 12 120 13

20,000 130 09 130 17

23,000 100 22 100 15

25,000 100 24 100 23

30,000 090 15 090 21

35,000 140 09 090 15

40,000 180 29 130 ol

45,000 160 21 160 31

50,000 2ho 07 090 09

55,000 060 2k 090 21

69,000 100 28 120 20

65,000 050 22 060 23

70,000 090 33 100 38

75,000 --- -- 110 35

77,000 110 us --- -

80,000 - - 110 43

85,000 S .- 090 ko

90,000 --- -- 090 54

95,000 --- -- 100 65

100,000 - - 100 76

105,000 - -- 100 8L

110,000 --- -- 080 70

114,000 --- -- 110 76

NOTES:

1, Numbers 1in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather
station.

3. Tropopause height was 57,000 ft MSL.

4, The surface alr pressure was 14.02 psi, the
temperaturc 27.2°C, the dew point THOF, und
the relative humidity 79f.
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OPERATION HARDTACK I - Umbrella

PPG Time CMT Sponsor: DOD
MTE: 9 June 1958 © June IS0
TIME: 1115 2315 SITE: PPG - Eniwetok - NNE of
Henry

11° 22' 51" N

162° 13' 09" E
Site elevation: Sea level
Water depth: 150 ft

HEIGHT OF BURST: 150 ft underwater

TYPE OF BURST AND PLACEMENT:
Sub-surface burst on iagoon
bottom

REMARKS:

The pattern was obtained from a total of about 80 points which is
really too few to place much reliance on the rather pronounced lobing
of the downwind contours. "Nearly all of the total gamma dose occurred
within 25 minutes after zero time and was due to the passage of air-
borne radicactive material. Gamma doses in excess of 10O0r occurred
within the first 15 minutes at downwind distances less than 14,000 reet.
The residual field due to deposited radicactive material was relatively
insignificant, although radicactive foam may represent a radiological
hazard."
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TABLE 48 ENIWETOK WIND DATA FOR OPERATION HARDTACK I — UMBRELLA

Altitude H+. hour H+6, hours
{MsL) Dir Speed . Dir Cpeed
feet degrees mph degrees mphn

Surface 060 23 070 23
1,000 050 26 -— -
2,000 060 2k - --
3,000 070 24 --- --
4,000 080 25 - --
5,000 080 28 - -
6,000 090 28 - -
7,000 100 21 --- --
8,000 100 . 17 --- --
9,000 100 20 --- --

10,000 100 2k -— --

12,000 110 18 -—— --

14,000 120 15 070 09

16,000 100 09 060 15

18,000 160 05 ¢80 o7

20,000 070 o7 190 05

23,000 090 02 030 09

25,000 080 06 360 05

30,000 050 06 350 17

35,000 330 1k 250 15

40,000 260 1h 270 15

45,000 270 15 200 29

50,000 280 10 200 20

55,000 160 08 150 06

60,000 140 o7 ok0 08

65,000 090 2k 120 22

70,000 100 20 080 16

75,000 100 L5 === -

80,000 100 57 090 57

85,000 090 57 --- --

90,000 090 62 090 63

95,000 090 63 --- --

99,000 --- - 090 56

100,000 090 60 . --- --
105,000 090 58 --- --
NOTES:

1. Wind data was taken by the Eniwetok weather station.

2. Tropopause height was 54,000 ft MSL.

3. The surface air pressure was 14.66 psi, the temperature
30°C, the dew polnt 7T2°F, and the relative humidity

63%.
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OPERATION HARDTACK T - Maple

PPG Time GMT Sponsor: UCRL
DATE: 11 June 1956 10 June 1958
TIME: 0530 1730 SITE: PPG - Bikini - South of
Fox

11° L41' 14" N
165° 2L' 54" E

Site elevation: Sea level

HEIGHT OF BURST: 11.58 ft

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

CLOUD TOP HEIGHT: 40,000 ft MSL
CLOUD BOTTOM ILIGHT: M

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor
of 2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to SO0 r/hr. The t-1-°
decay approximation was used to extrapolate the H+L hour dose-rate
readings to l+1 hour.
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TABLE 49 BIKINI WIND DATA FOR OPERATION HARDTACK I - MAYLE

Altitude H+5 hour H+0 " hours H+12% hours
(MsL) Dir Cpeced  Dir Upeed  DIir speed
Teet degrees mph degrees mph degrees mph

Surface 080 25 oko 25 050 21
1,000 080 23 070 22 070 23
2,000 080 24 070 20 070 23
3,000 080 23 080 17 080 21
4,000 100 22 090 ik 090 20
5,000 110 22 120 17 100 20
6,000 120 22 140 20 110 16
7,000 130 18 150 18 100 13
8,000 140 20 150 18 110 09
9,000 130 20 140 16 110 12

10,000 130 18 130 20 110 14

12,000 100 24 120 20 120 13

14,000 080 21 140 2k 120 18

15,000 (080) (22) (140) (21) (130) (20)

16,000 080 24 140 18 130 20

18,000 140 29 120 24 150 13

20,000 140 28 130 26 130 15

23,000 130 21 140 15 120 20

25,000 190 10 190 08 330 18

30,000 270 20 280 09 280 18

35,000 250 38 (285) (17) (285) (17

40,000 270 33 290 25 290 17

45,000 310 2L (315) (24) 350 26

50,000 330 20 340 23 350 24

54,000 070 03 - - --- --

55,000 (080)  (06)  (350) (06)  (250) (o7)

56,000 a—- -- 350 02 230 o7

60,000 100 1k 130 13 360 08

63,000 - -- - -- 100 22

65,000 070 33 --- -- --- --

70,000 090 21 090 25 080 24

75,000 090 32 -—- - --- --

80,000 090 58 090 56 090 60

83,000 .- - - -- 100 61

84,000 - - 090 56 -—- -

85,000 090 69 -—- -- -—- --

90,000 090 79 --- -- --- --

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship located within 30 nautical
miles of the Tower et Nan, Bikini Atoll.

3. Tropopause height was 53,000 ft MSL.

4., The surface air pressure was 14.66 psi, the temperature
27.0°C, the dew point T4°F, and the relative humidity 81%.
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OPERATION HARDTIACK I - Aspen

PPG Time GMT Sponsor: UCRL
DATE: 15 June 1958 14 June 1958
TIME: 0530 1730 SITE: PPG - Bikini - SW of
Charlie 4,000 ft from
the island

11° 41 27" N
165° 16' 24" E
Site elevation: Sea level

HEIGHT OF BURST: 10.82 £t

TYPE OF BURST AND PIACEMENT:

CLOUD TOP HEIGHT: 48,600 f¢ Surface burst {rom barge on
CLOUD BOTTOM HEIGHT: NM water
REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor
of 2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR—39 survey meter modified to read up to 500 r/hr. The t-1-2
decay approximation was used to extrapolate the H+L hour dose rate
readings to H+l hour.
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TABLE 50 BIKINI WIND DATA FOR OPERATION HARDTACK I — ASPEN

Altitude H+: hour H+3> hours H+12: hours
(MSL) Dir Cpeed Dir Cpeed Dir Speed
feet degrees mph degrees mph degrees mph:

Surface 050 21 060 21 060 23
1,000 070 22 060 o2 oT0 24
2,000 080 21 060 22 070 2k
3,000 090 21 070 22 070 22
L,000 090 21 090 2k 070 2L
5,000 090 20 090 25 070 2k
6,000 100 22 - -- 090 22
7,000 110 22 --- -- 090 12
8,000 110 22 ~——— -- 080 23
9,000 120 23 100 22 080 21

10,000 110 1k 100 22 080 17

12,000 110 16 100 13 090 17

14,000 120 10 110 15 090 15

15,000 (110) (12) (110) (16) {090) (16)

16,000 110 13 110 17 090 18

18,000 120 13 110 15 090 17

20,000 120 13 120 18 090 17

23,000 140 21 120 17 100 15

25,000 150 23 130 21 120 18

30,000 160 26 1ko 23 130 23

35,000 170 29 (140) (26) (150) (24)

37,000 --- -- 140 28 --- --

40,000 150 26 200 33 170 25

L4, 000 — -- -— - 180 L6

45,000 160 23 -—- -- --- --

50,000 190 30 190 28 200 20

54,000 100 14 -—- .- -—- -

55,000 (110) (13) (110) (18) (150) (12)

56,000 -—- -- - -- 110 10

57,000 === -- 070 15 --- --

60,000 150 08 060 17 100 20

62,000 060 20 -— -- - --

64,000 - - — -- 110 08

66,000 --- -- 120 38 --- --

70,000 090 29 090 23 060 23

73,000 - - 060 45 --- --

78,000 - -- - - 080 48

89,000 —— -- -——- -- 110 ST

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship located within 30 nautical
miles of the Tower at Nan, Blkinil Atoll.

3. Tropopause helight was 52,000 ft MSL.

L., The surface air pressure was 1k.66 psi, the temperature 27.4°C,
the dew point Th°F, and the relative humidity 78%.
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OPERATION HARDTACK I - Walnut

PPG Time aMT Sponsor: IASL
DATE: 15 Jun 1958 1L Jun 1953
TIME: 0630 1830 SITE: PPG - Eniwetok - 5,000 ft
SW of Janet

11° 39" 37" N
162° 13' 331" E
Site elevation: Sea level

HEIGHT OF BURST: 7.21 ft

TYPE OF BURST AND PLACEMENT:
Surface burst trom targe
CLOUD TOP HEIGHT: 61,000 £+t MSL on water
CLOUD BOTTOM HEIGHT: NM

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+h hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading ccald be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of
2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The -2
decay approximation was used to extrapolate the H+4 hour dose-rate
readings to H+1l hour.
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Figure 147. Operation HARDTACK I - Walnut.
Island dose rates in r/hr at H+l hour.
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TABLE 51 ENIWETOK WIND DATA FOR HARDTACK I- WALNUT

Altitude H-5 hour H+55 hours 1i+105 hours
(MSL) Dir Speed  Dir Speed Dir Cpeed
feet degrees mph degrees mph degrees mph

Surface 070 16 100 17 080 17
1,000 070 22 070 25 060 17
2,000 080 22 080 20 070 21
3,000 090 22 100 20 080 21
4,000 090 22 100 20 090 21
5,000 090 20 100 18 090 2h
6,000 090 17 110 21 090 26
7,000 090 15 110 21 090 24
8,000 090 15 110 17 100 20
9,000 100 15 110 14 100 16

10,000 100 15 100 15 120 17

12,000 090 15 120 10 090 12

14,000 110 17 110 08 110 07

15,000 (110) (20) (120) (09) (110) (08)

16,000 110 23 130 12 110 09

18,000 110 23 120 22 120 15

20,000 110 21 130 20 120 14

23,000 150 1k 110 o7 130 14

25,000 200 13 130 07 1ko 18

30,000 180 29 160 14 170 24

35,000 190 2l 160 29 (170) (26)

10,000 210 26 160 28 170 28

45,000 150 16 160 26 170 Ls

50,000 140 16 180 30 210 28

55,000 110 09 170 06 —-- --

57,000 --- -- --- -- 050 15

60,000 080 20 080 17 090 20

65,000 100 26 110 30 (090) (23)

70,000 090 29 090 28 080 28

75,000 090 L8 090 39 (080) (38)

80,000 090 57 090 53 090 59

85,000 090 69 090 69 - --

90,000 090 73 100 76 080 sy

94,000 0%0 73 -—- -- --- --

95,000 --- -- 100 i --- ~-

100,000 ——- -- 100 90 090 83
105,000 - -- 090 9k 090 78
NOTES:

1. Numbers in parentheses are estimated values.

2. #Wind data was taken by the Eniwetok weather station.

3. Tropopause height was 54,000 ft MSL.

4. The surface air pressure was 14.66 psi, the temperature 27.1°C,
the dew point T6°F, and the relative humidity 84%.
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OPERATION HARDTACK I - Linden

PPG Time CMT Sponsor: IASL
TE: 18 Jun 1996 18 Jun 19958
TIME: 1500 0300 SITE: PPG - Eniwetok - West of
Yvonne, 4,000 ft from
the island

11° 32' 39" N
162° 21' 23" E
Site elevation: Sea level
Water depth: 33 Tt

HEIGHT OF BURST: 8.25 ft

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

CLOUD TOP HHIGHT: 20,0C0 f+ MSL
CLOUD BOTTCHM HEIGHT: XM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization
at H+4 hours. The helicopter survey technique called for the pilot
either to land the aircrart at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation of 25 feet. Readings taken at 25 feet were
multiplied by a factor of 2 in order to obtain a reasonable approxi-
mation of the true ground reading. The basic instrument used in
the aerial surveys was the AN/PDR-39 survey meter modified to read up
to 500 r/hr. The t-1*2 decay approximation was used to extrapolate
the H+4 hour dose-rate readings to H+l hour.
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Figure 149 . Operation HARDTACK I - Linden.

Island dose rates in r/hr at H+l hour.
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TABLE 52 ENIWETOK WIND DATA FOR OPERATION HARDTACK I - LINDEN

Altitude H-hour H+3 hours I+ hours
(Ms1) Jir Speed  Dir Cpeed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 110 18 110 18 070 16
1,000 090 17 080 14 ——- --
2,000 100 1L 080 15 - --
3,000 120 12 090 12 ——- --
4,000 120 12 110 09 - -~
5,000 120 09 110 10 -—- -~
6,000 120 09 110 08 --- --
7,000 120 05 100 o7 --- .-
8,000 120 05 100 05 -——- -
9,000 110 o7 080 o7 -—- -
10,000 100 15 090 09 -—- -
12,000 110 1k 110 12 --- -
14,000 140 12 120 09 -— --

15,000 {130) (1k) (120) (12) (120) (14)

16,000 130 17 130 1L 120 14
18,000 110 oL 110 25 130 18

20,000 100 20 110 23 120 16

23,000 100 16 100 12 130 10

25,000 1ko 13 1L0 13 1k0 o7

30,000 060 15 070 13 080 o7

35,000 070 25 -—- -- oko 12

Lo,000 320 o7 010 14 320 13

41,000 -—-- -- 290 17 -— -

45,000 340 13 --- -- 340 22
50,000 030 o7 010 o7 060 o7
55,000 120 15 140 13 200 14
60,000 100 16 090 09 090 23

65,000 090 37 - -- 090 26

70,000 100 38 100 33 - --

75,000 120 Lo - -- --- --

80,000 100 48 100 52 --- --

85,000 090 63 - .- - -

90,000 090 69 090 Th --- --
95,000 090 85 -~ -- --- --

100,000 100 110 100 95 - -
NOTES:

l. Numbers in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3. Tropopause height was 54,000 ft MSL.

4k, The surface air pressure was 14.65 psi, the temperature 31.2°C,
the dew point 77.50°F, and the relative humidity 71%.
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Figure 150 . Hodographs for Operation HARTTACK I - Linden.

257



OPERATION HARDIACK I - ~ Redwood

PPG Time GMT Sponsor: UCRL
DATE: 28 Jun 1958 27 Jun 1958
TIME: 0530 1730 SITE: PPG - Bikini South of Fox

11° 41 14" N
165° 24' sh" E

Site elevation: Sea level

HEIGHT OF BURST: 10.79 ft

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

CLOUD TCP HEIGHT: 51,000 ft MSL
CLOUD BOTTOM HEIGHT: 28,000 ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+lL hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of 2
in order to obtain a reasonable approximation of the true ground reading.
The basic instrument used in the aerial surveys was the AN/PDR-39 survey
meter modified to read up to 500 r/hr. The t-1'2 decay approximation
was used to extrapolate the H+: hour dose-rate readings to H+l hour.
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TABLE 53 BIKINI WIND DATA FOR OPERATION HARDIACK I ~— REDWOOD

Altitude H+5 hour H+95 hours H+12% hours
(MsL) Dir Speed ir Speed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 070 23 080 23 090 25
1,000 070 23 090 29 090 33
2,000 070 25 080 29 100 29
3,000 070 23 090 28 100 2k
4,000 070 20 090 26 100 12
5,000 080 18 100 23 110 17
6,000 100 21 100 22 110 16
7,000 100 22 110 22 110 23
8,000 110 22 120 20 110 25
9,000 110 23 110 18 110 28

10,000 110 23 120 20 110 ok

12,000 110 21 110 20 120 25

14,000 110 20 120 21 100 2h

15,000 (110) (18) (110) (21) (100) (25)

16,000 100 18 110 21 100 26

18,000 090 16 120 25 120 29

20,000 100 18 110 21 110 23

23,000 080 12 100 22 130 20

25,000 140 12 100 28 140 23

30,000 070 06 - -- 120 23

35,000 180 08 -—-- -- 140 o7

40,000 170 16 - -- 190 o7

45,000 210 26 - -- 220 09

50,000 230 24 - -- oko 16

55,000 310 o7 --- -- 140 18

60,000 130 08 . -- 080 28

65,000 -—- -- - -- 090 L1

70,000 -—-- -- - -- 100 54

72,000 —_— - - -- 110 L6

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken or board ship within 30 nautical miles
of the tower at Nan Island, Bikini Atoll.

3. Tropopause height was 52,000 ft MSL.

4. The surface air pressure was 14.65 psi, the temperature 27.3°C,
the dew point 78.5°F, and the relative humidity 92%.
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Figure 152 . Hodographs for Operation HARDTACK I - Redwood.
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OPERATION HARDTACK I - Elder

PPG Time GMT Sponsor: LASL
DATE: 28 Jure 1958 27 June 1958
TIME: 0630 1830 SITE: PPG - Eniwetok - SW of

Janet 4,000 ft to
nearest edge of island
11° 39' 48" N

162° 13' L8" E

Site elevation: Sea level

HEIGHT OF BURST: Q.17 ft

TYPE OF BURST AND PIACEMENT:

CLOUD TOP H=IGHT: 50,0C0 ft MSL Surface burst {rom barge on
CLOUD BOTTOM IxIGIHT: NM water.
REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 29 feet were multiplied by a factor of 2
in order to obtain a reascnable approximation of the true g~ound
reading. The basic instrument used in the aerial surveys was the AN/PDR-39
survey meter modified to read up to 500 r/hr. The t-'*% decay approxi-
mation was used to extrapolate the H+4 hour dose-rate readings to H+l

hour.

262



GENE
HELEN

NORTH PACIFIC OCEAN

LAGOON

ENIWETOK ATOLL

o 1 2 3 4 5
STATUTE MILES

ELMER

FRED

HENRY o NN

Figure 153. Operation HARDTACK I - Elder.
Island dose rates in r/hr at H+l hour.
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TABLE 54  ENIWETOK WIND DATA FOR OPERATION IARDTACK I - ELDER

Altitude H-5 hour H+5% hours H+11% hours
(MSL) Dir Speed Dir Spced  Dir Speed
feet degrees mph degrees mph degrces mph

Surface 080 2L 090 17 100 16
1,000 070 26 070 23 100 26
2,000 070 26 090 2L 100 26
3,000 080 ol 100 ol 100 26
4,000 090 22 100 20 100 26
5,000 090 22 100 2l 100 26
6,000 100 22 110 28 100 26
7,000 120 23 110 23 100 26
8,000 130 21 110 22 100 26
9,000 130 ey 100 2l 100 30

10,000 120 20 110 26 100 31

12,000 090 20 100 22 100 26

14,000 090 18 100 22 100 26

15,000 (100) (17) (100) (22) (100) (16)

16,000 110 16 100 22 100 06

18,000 120 13 120 22 080 33

20,000 110 16 120 22 (060) (20)

23,000 110 16 120 17 100 18

25,000 090 15 100 14 110 23

30,000 230 16 180 o1 140 28

34,000 -—-- -- 160 38 - --

35,000 190 33 (160) (37) 140 31

40,000 180 Lt 160 29 190 26

45,000 180 23 (220) (21) 2ho o7

50,000 180 23 280 13 150 13

53,000 - -- 180 13 -—- --

55,000 120 13 (160) (14) 270 30

60,000 100 26 100 18 110 23

65,000 100 28 - -- 090 L7

70,000 060 L6 100 48 090 56

75,000 100 L7 -——- - 090 56

80,000 090 61 090 62 090 61

85,000 090 67 -—- -- 090 Th

90,000 090 93 100 87 090 87

95,000 090 90 -—- -- 090 90

100,000 -— -- 100 105 --- --

105,000 - -- 100 117 - .-

110,000 .—- -- 100 107 -—- --

116,000 --- -- 100 90 -—- --
NOTES:

1. Numbers in parenthesces are ecstimated values.

2. Wind data was taken by the Iniwetok weather station.

?. Tropopause heipht was 52,000 ft MSL.
bo The surthee nlr pressure was 14,03 psi, the temperature 27.4°C, the

dew point 7hOF, and the relative humidity 78%.
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OPERATION HARDTACK I - Oak

PPG Time GMT Sponsor: LASL
DATE: 29 June 1958 28 June 1998
TIME: 0730 1930 SITE: PPG - Eniwetok - 3 mi
SW of Alice
TOTAL YIELD: 8.9 Mt 11° 36" 28" N

162° 061 28" B
Site elevation: Sea level

FIREBALL DATA: Water depth: 13 ft
Time to lst minimum: NM
Time to 2nd maximum: 2.98 sec HEIGHT OI" BURST: 6.5 ft

Radius at 2nd maximum: NM
TYPE OF BURST AND FLACEMENT:

CRATER DATA: Surface burst from cvarge on
Diameter: L,L00 ft water
Depth: 183 ft

CLOUD TOP HZIGHT: 78,000 ft MSL
CLOUD BOTTOM EIGHT: 1M

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+lt hours.
The helicopter survey technique called for the pilot either to land the
aircraft at a desired spot, sc that a ground reading could be obtained
or to make a slow pass over the desired spot at an elevation of 295 feet.
Readings taken at 25 feet were multiplied by a factor of 2 in order to
obtain a reasonable approximation of the true ground reading. The basic
instrument used in the aerial surveys was the AN/PDR-39 survey mecter
modified to read up to $00 r/hr. The t-1'2? decay approximation was
used to extrapolate the H+L hour dose-rate readings to H+1l hour.
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Figure 155. Operation HARDTACK I - Oak.

Island dose rates in r/hr at H+l hour.
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TABLE 55 ENIWETOK WIND DATA FOR OPERATION HARDTACK I — CAK

Altitude H+: hour H+4 % hours 1+9- hours
(1sL) Dir Speed  Dir Cpeed  Dir Cpecd
feet degrees mph degrees mph degrees mph

Surface 120 16 090 12 100 22
1,000 090 22 080 17 100 30
2,000 100 2k 080 o2 100 30
3,000 100 24 080 22 100 28
4,000 100 2k 090 20 100 60
5,000 110 22 100 20 100 23
6,000 110 20 110 17 100 16
7,000 120 20 120 17 100 18
8,000 120 20 130 17 100 18
9,000 130 18 130 17 100 17

30,000 140 17 130 17 100 13

12,000 150 16 130 18 120 13

14,000 130 18 150 22 130 12

15,000 (130) (17)  (350) (21)  (130) (09)

16,000 130 17 150 20 130 o7

18,000 130 17 150 20 130 o7

20,000 130 18 160 20 200 05

23,000 140 17 160 26 170 12

25,000 140 22 150 23 170 12

30,000 140 16 140 20 190 09

35,000 --- -- 1ko 16 160 10

Lo, 000 120 20 110 16 100 16

LY ,000 060 14 --- -- - -

45,000 (o70) (14) 090 18 080 17

50,000 090 13 160 21 140 08

55,000 (100) (12) 070 08 oko 12

57,000 110 12 - -- —— --

60,000 - -- 080 31 080 30

65,000 --- -- 090 33 100 35

70,000 -—-- - 090 43 090 L1

75,000 --- -- 090 56 090 5k

80,000 ——- -- 100 67 100 67

85,000 -—-- -- 100 97 090 78

90,000 ——- - 090 T2 090 8k

91,000 --- -- 090 73 - --

95,000 --- -- - - 090 82

100,000 -—- -- -—- - 090 95

105,000 -—- - - -- 100 106

110,000 -—- -- -—- -- 100 115

114,000 --- - -——- -- 090 121

NOTES:

1. Numbters in parentheses are estimated values.

2. Vind data was taken by the Eniwetok weather station.

3. Tropopause height was 50,000 ft MSL.

L4, The surface air pressure was 1k.64 psi, the temperature 27.3°C,
the dew point 76.5°F, and the relative humidity 87%.
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OPERATION IARDTACK I - Hickory

PPG Time GMT Sponsor: UCRL
DATE: 29 June 19583 29 June 1958
TIME: 1200 2400 SITE: PPG - Bikini - Off west

end of Tare
11° 29' LG" N
165° 22 15" E
Site elevation: Sea level

HEIGHT OF BURST: 12.11 ft

TYPE OF BURST AND PIACEMENT:
Surface burst from tarce on
CLOUD TOP HEIGHT: 24,000 ft MSL water
CILOUD BOTIOM HZIGIT: 12,000 £t MSL

CRATER DATA: Not available

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4k hours. The helicopter survey technique called for the pilot either
to land the aircraft at the desired spot, so that a ground reading could
be obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of 2
in order to obtain a reasonaole approximation of the true ground reading.
The basic instrument used in the aerial surveys was the AN/PDR—39 survey
meter modified to read up to 500 r/hr. The t-1:2 decay approximation
was used to extrapolate the H+4 hour dose-rate readings to H+l hour.
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TABLE 56  BIKINI WIND DATA FOR OPERATION HARDIACK I - HICKORY

Altitude H-hour H+6 hours H+12 hours
(MsL,) Dir Speed Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph

Surface 090 09 050 23 080 17
1,000 080 23 080 28 080 22
2,000 080 23 080 36 080 24
3,000 080 24 080 36 080 23
4,000 090 24 090 16 080 21
5,000 090 oL 090 31 070 20
6,000 090 21 080 29 060 21
7,000 090 o2 090 2k 060 21
8,000 090 20 090 22 G70 18
9,000 090 17 080 15 090 21

10,000 100 18 070 12 090 20

12,000 100 14 050 13 070 21

14,000 110 15 070 14 070 21

15,000 (100) (17) (o70) (10) (o70) (21)

16,000 100 20 060 08 070 21

18,000 110 21 oko 15 060 23

20,000 110 12 oko 16 030 15

23,000 100 09 030 06 oko 09

25,000 060 06 - -- 010 16

30,000 Calm Calm 010 o7 050C 03

35,000 160 08 100 08 110 12

40,000 --- -- 110 09 Q70 08

45,000 - -- oLko 20 020 1k

50,000 - - 140 10 060 03

55,000 -— - 350 12 350 28

60,000 ——- -- 070 40 080 35

65,000 ——- - 120 25 090 18

70,000 - - 070 L1 080 62

72,000 --- -- 060 L1 -—- --

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship within 30 nautical miles of
the tower at Nan Island, Bikini Atoll.

3. Tropopause hoight was 51,000 ft MSL.

4., The surface air pressure was 14.65 psi, the temperature 27.8°C,
the dew point 81.3°F, and the relative humidity 84%.

272



SCALE

Lol L]
¢ 10 20 30

miles
Riserate. 5000 ft/hr

275,325 325 775 325
22.5 275
17.5
i12.5
7.5
2.5
S 2.5 S
H-—Hour H+6 H+12
®—
o/
Figure 158. Hodographs for Operation HARDIACK I - Hickory.
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OPERATION HARDITACK I - Sequoia

PPG Time GMT Sponsor: LASL
DATE: 2 July 1998 1 July 1958
TIME: 0630 1830 SITE: PPG - Eniwetok - 3 mi

west of Yvonne
11°© 32 39" N
162° 21' 23" E
Site elevation: BSea level

HEIGHT OF BURST: ©.5 ft

TYPE OF BURST AND FLACEMENT:
Surface burst from bnarge
CLOUD TOP HEIGHT: 17,00C ft MSL on water
CLOUD BOTTOM HEIGHT: 1M

REMARKS:

Only individual island dose rates are availablce. These were cotalned
from Radiclogical Safety organization helicopter curveys at H+h hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor
of 2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1+2
decay approximation was used to extrapolate the H+4 hour dose-rate
readings to H+1l hour.
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Figure 159. Operation HARDTACK I - Sequoia.

Island dose rates in r/hr at H+l hour.
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TABLE 57 ENIWETOK WIND DATA FOR OPERATION HARDTACK 1 - SEQUOIA

Altitude H-J hour H+5T hours #+105 hours
(MsL) Dir Speed Dir Speed Dir Speed
feet degreces mph degrees mph degrees mph

Surface 100 14 080 18 090 18
1,000 090 20 090 18 090 23
2,000 090 22 090 22 090 24
3,000 100 22 100 22 090 2k
k,000 100 26 100 22 090 23
5,000 100 23 100 2L 090 22
6,000 100 22 100 20 100 20
7,000 100 22 090 17 100 17
8,000 100 es 100 15 100 15
9,000 100 21 110 14 100 1k

10,000 100 18 110 16 100 16

12,000 110 20 110 16 090 15

14,000 130 15 130 14 130 08

15,000 (120) (13)  (130) (13) (130) (09)

16,000 120 10 130 13 130 12

18,000 050 o7 100 13 120 10

20,000 oko 13 080 09 130 05

23,000 010 23 010 18 oko 16

25,000 340 18 340 22 020 o7

30,000 010 15 030 10 320 09

35,000 020 18 020 18 020 o7

k0,000 010 28 360 21 010 17

45,000 020 36 010 29 010 21

50,000 270 26 340 22 300 17

55,000 010 18 310 12 050 08

60,000 080 14 100 22 110 18

65,000 100 28 100 30 080 29

70,000 090 39 090 Ls 090 L8

75,000 100 55 100 L7 100 57

80,000 090 56 090 5h 090 67

85,000 100 72 100 70 090 75

90,000 090 68 100 80 090 76

95,000 090 90 090 g0 090 83

100,000 090 98 c-- -- 090 100

105,000 100 98 --- -- 090 109

110,000 - -- .- -- 090 79

112,000 - -- .e- -- 100 82
NOTES:

1. Numbers in parentheses are estimated values.

2. VWind data was taken by the Eniwetok veather station.

3. Tropopause height was 52,000 ft MSL,

L, The surface air pressure was 1l4.61 psi, the temperature 27.2°C,
the dew point 83.5°F, and the relative humidity 76%.
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Figure 160 . Hodographs for Operation HARDTACK I - Sequoia.
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OPERATION HARDTACK I - Cedar

PPG Time GMT Sponsor: UCRL
DATE: 3 July 1958 2 July 1998
TIME: 0530 1730 SITE: PPG - Bikini - SW of
Charlie, 4,000 ft from
the island

Site elevation: Sea level

HEIGHT OF BURST: 1C.8L ft

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

CLOUD TOP HZIGHT: 50,000 ft MGL
CLOUD BOTTCM HEIGHT: 25,000 ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+h hours.
The helicopter survey technique called for the pilot either to land the
aircraft at the desired spot, so that a ground reading could be obtained,
or to make a slow pass over the desired spot at an elevation of 25
feet. Readings taken at 25 feet were multiplied by a factor of 2 in
order to obtain a reasonable apprcximation of the true grouud reading.
The basic instrument used in the aerial surveys was the AN/PDR—39
survey meter modified to read up to 500 r/hr. The t-1*2 decay
approximation was used to extrapolate the H+4 hour dose-rate readings
to H+1l hour.
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TABLE 58 BIKINI WIND DATA FOR OFPFRATION HARDTACK I — CEDAR

Altitude H+> hour H+C) hours H+95 hours
(M2L) Dir Cpeed  Dir Gveed  Dir Speed
Teet degrees mph degrees mph degrees mph

Surface 080 18 090 16 090 18
1,000 090 26 110 17 080 22
2,000 100 29 100 23 090 25
3,000 110 30 080 28 090 26
4,000 110 29 100 25 100 28
5,000 110 28 090 25 100 26
6,000 110 2k 080 ol 100 25
7,000 100 2k 080 23 070 2L
8,000 100 25 080 28 100 22
9,000 100 21 090 30 110 26

10,000 090 20 090 30 100 o8

12,000 080 16 090 21 120 21

14,000 060 13 070 21 080 21

15,000 (0ko) (13)  (o70) (20)  (090) (20)

16,000 030 13 070 20 100 20

18,000 350 03 050 17 060 13

20,000 270 12 Calm Calm 340 05

23,000 270 15 Calm Calm 340 08

25,000 (250) (16) 280 10 300 o7

30,000 230 21 240 17 220 16

35,000 200 33 210 25 210 eg

40,000 210 Lo 210 L7 220 53

45,000 250 L7 240 39 220 38

50,000 250 28 220 L6 230 L1

53,000 -——- -- 2L 38 - --

55,000 260 20 - -- 290 09

60,000 090 22 -—- -- 100 26

65,000 080 28 -—- -- 100 31

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken on board ship within 30 nautical miles
of the Tower at Nan island, Bikini Atoll.

3. Tropopause height was 51,000 ft MGSL.

4, The surface air pressure was 14.65 psi, the temperature 28.4°C,
the dew point 76.3°F, and the relative humidity 79%.
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Figure 162. Hodographs for Operation HARDTACK I - Cedar.
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OPERATION IARDTACK I - Dogwood

PPG Time GMT Sponsor: UCRL
DATE: 6 July 1958 5 July 1998
TIME: 00630 1830 SITE: PPG - Eniwetok - GW of

Janet 4,000 ft to nearest
edge of island (Sta. 1312)
11° 39' 48" N
162° 13' L8" E

HEIGHT O BURST: 12.25 ft

TYPE OF BUROCT AND PLACEZNT:
Surface burst from barge
CLOUD TOP IEIGHT: 58,000 £t MSL on water
CLOUD BOYTOM HEZIGHT: 25,000 ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+hk hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multipli=d by a factor
of 2 in order to obtain a reascnable approximation of the true
ground reading. The basic instrument used in the aerial surveys
was the AN/PDR—39 survey meter modified to read up to 500 r/hr. The
t-1+2 decay approximation was used to extrapolate the H+4 hour dose-
rate réadings to H+1l hour.
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Figure 163. Operation HARDIACK I - Dogwood.
Island dose rates in r/hr at H+l hour.
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TAELE 59 ENIWETOK WIND DATA FOR OPERATION HARDTACK I-— DOGWOOD

Altitude H-% hour H+5 7 hours H+Cs hours
(MsL) Dir Speed  Dir Speed  Dir Speed
feet degrees mph degrees mph degrees mph

Surface 090 18 090 18 080 16

1,000 080 20 080 17 080 16

2,000 080 2L 090 20 070 18

3,000 090 25 100 17 070 21

4,000 090 2L 100 15 080 21

5,000 090 20 100 15 080 16

6,000 090 17 100 15 090 14

7,000 080 20 100 14 090 15

8,000 080 17 080 14 090 15

9,000 070 18 080 17 080 14

10,000 080 20 090 17 090 14

12,000 100 16 090 18 100 1k
14,000 100 1 100 20 120 17
15,000 (100) (17)  (100) (20)  (130) (16)
16,000 100 21 110 22 150 15
18,000 100 22 110 21 120 22
20,000 100 18 110 17 120 20
23,000 100 12 100 23 110 26
25,000 100 12 090 2k 100 29
30,000 120 21 080 30 140 20
35,000 130 18 160 18 160 21
40,000 190 38 180 22 160 25
45,000 210 4o 200 29 140 38
50,000 280 15 250 21 2Lo 15
55,000 290 17 160 09 240 05
60,000 030 10 090 18 080 20
65,000 050 22 090 2k -—- --
70,000 050 hy 090 38 .- --
75,000 050 4o 100 Lo .- --
80,000 - - 100 5k --- --
85,000 ~—- - 100 59 ——- -
90,000 .- -- 090 76 --- -~
95,000 --- -- 100 92 --- --
100,000 -—- -- 100 101 -—- --
105,000 --- -- 090 234 - -
NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3. Tropopause height was 52,000 ft MSL.

4, The surface air pressure was 1L.63 psi, the temperature 27.4°C,
the dew point TT°F, and the relative humidity 85%.

284



475

SCALE

0O 20 40
miles

Rise rate. 5000 ft/hr

H+8Y%

Figure 164 . Hodographs for Operation HARDTACK I - Dogwood.
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OPERATION HARDTACK I - Poplar

PPG Time GMT Sponsor: UCRL
DATE: 12 July 1958 12 July 1958
TIME: 1530 0330 SITE: PPG - Bikini - SW of

Charlie, 7,500 ft from
the nearest edge of island
11° k1t 17" N
165° 15' 52" E
Site elevation: Sea level

HEIGHT OF BURST: 11.66 ft

TYPE OF RURST AND PIACMMENT:
Surface burst from varge on
CLOUD TOP HEIGHT: > 61,000 £t MSL water over reef
CLOUD BOTTOM HZIGHT: 42,000 ft MSL

REMARKS:

Only individual island dose rates arc available. These were obtained
from the Radiological Safety organization helicopter surveys at
H+4 hours. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, o~ to make a slow pass over the desired
spot at an elevation of 25 feet. Readings taken at 25 feet were
multiplied by a factor cf 2 in order to obtain a reasonable approxi-
mation of the true ground reading. The basic instrument used in
the aerial surveys was the AN/PDR-39 survey meter modified to read
up to 500 r/hr. The t-1*? decay approximation was used to extrapolate
the H+4 hour dose rate readings to H+l hour.
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TABLE 60 BIKINI WIND DATA FOR OPERATION HARDIACK I - POLAR

Altitude H+. hour 1+ hours
(MsL) Dir Speecd Dir Gpeed
feet degreces mph degrecs mph

Surface 060 1k 070 18
1,000 070 22 070 21
2,000 060 2k 080 2k
3,000 060 o2 080 22
4,000 060 22 080 20
5,000 050 22 090 15
6,000 060 21 090 14
7,000 070 18 080 17
8,000 070 1h 080 20
9,000 070 7 070 21

10,000 060 13 070 2h

12,000 080 o) 070 26

14,000 100 18 090 21

15,000 (100) (15) (100) (21)

16,000 110 13 100 21

18,000 120 16 120 16

20,000 150 12 110 16

23,000 220 o7 100 16

25,000 260 08 110 14

30,000 - -- 210 09

35,000 -—— ~- 210 16

40,000 --- -- 210 17

45,000 -— - 130 21

50,000 - -- 210 31

55,000 - ~- 180 12

60,000 - -- 090 25

65,000 - -- 090 24

70,000 - -- 090 36

72,000 -—- - 080 L7

NOTES:
1. Numbers in parentheses are estimated values.

2. Weather observations were made using the standard rawinsonde
system on Nan Island (Bikini Atoll) adjacent to the Nan Tower.
Additional data was taken on board destroyers.

Tropopause heleght was 55,000 ft MOL.

The surface air pressure was 14.62 psi, the temperature 27.9°C,
the dew point 81.9°F, and the reclative humidity 99%.

W
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Figure 166. Hodographs for Operation HARDTACK I - Poplar.
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OPERATION HARDTACK I - Scaevola

PPG Time GMT Sponsor: ILASL
DATE: 1l July 1958 1L July 1998
TIME: 1600 ok00 SITE: PPG - Eniwetok - Off
Yvonne

11° 33" 15" N
1629 21t 24" E
Site elevation: GOea level

HEIGHT OF BURST: 20 ft

TYPE OF BURST AND PLACIMENT:

CLOUD TOP HEIGHT: M Surface burst from barge
CLOUD BOTTOM HTIGHT: NM on water
REMARKS:

No fallout.
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OPERATION HARDIACK I~ Pisonia

PPG Time GMT Sponsor: LASL
DATE: 18 July 19958 17 July 1958
TIME: 1100 2300 SITE: PPG - Eniwetok - 11,000 ft
W of Yvonne
11° 33' N

162° 19! 43" E
Site elevation: Sea level

HEIGHT OF BURST: 6.5 ft

TYPE OF BURST AND PIACEMEINT:
Surface burst trom barge on
CILOUD TOP IZIGIHT: 55,000 ft MSL water
CLOUD BOTTOM KEIGHT: INM

REMARKS:

Only individual island dose rates are available. These were
obtained from Radiological Safety organization helicopter surveys
at H+L hours. The helicopter survey technique called for the
pilot either to land the aircraft at the desired spot, so that a
ground reading could be obtained, or to make a clow pass over the
desired spot at an elevation of 25 feet. Readlings taken at 25
feet were multiplied by a factor of 2 in order to obtain a
reasonable approximation of the true ground readinc. The basic
instrument used in the aerial surveys was the AN/PDR-39 survey
meter modified to read up to 500 r/hr. The t1°2 decay apprcxi-
mation was used to extrapolate the H+h hour dose-rate readings to H+1
hour.
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Figure 167. Operation HARDTACK T - Pisonia.
Island dose rates in r/hr at H+l hour.
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TABLE 61 ENIWETOK WIND DATA FOR HARDTACK I - PISONIA

Altitude H+1 hour H+6 hours H+13 hours
(MsL) Dir Speed  Dir Cpeed  Dir Cpeed
feet degrees mph degrees mph degrees mph

Surface Calm Calm 330 09 070 14
1,000 180 09 030 05 070 22
2,000 170 10 090 09 070 20
3,000 160 1k 090 12 080 17
4,000 140 17 100 13 090 15
5,000 130 1k 120 14 110 15
6,000 130 12 140 16 120 1k
7,000 130 14 150 17 130 10
8,000 120 10 150 18 120 10
9,000 120 08 150 20 110 14

10,000 120 13 150 17 120 18

12,000 110 12 130 13 110 1k
14,000 100 09 100 12 090 1k

15,000 (100) (08) (080) (13) (080) (1)

16,000 090 o7 070 15 070 14

18,000 120 17 110 05 090 09

20,000 120 1k 120 02 100 05

23,000 080 18 090 14 140 093

25,000 060 15 090 17 120 12

30,000 060 22 060 15 090 o7

35,000 050 21 oko 17 060 o7

40,000 070 09 050 12 090 09

45,000 oko 20 oLo 06 ako 06

50,000 050 12 050 15 130 10

55,000 100 12 210 05 130 12

60,000 110 22 120 30 110 20

65,000 090 31 090 39 090 Ll

70,000 090 52 090 38 090 4s

75,000 090 55 100 51 090 54

80,000 090 67 100 61 090 76

85,000 100 68 090 78 090 80

90,000 090 82 090 87 -—-- --

95,000 090 75 090 98 --- --

100,000 090 97 090 83 -—- -

101,000 --- -- 090 76 -—- --

105,000 090 101 - -- - --

NOTES:

1. Numbers in parentheses are estimated values.

2. Wind data was taken by the Eniwetok weather station.

3. The surface air pressure was 14,67 psi, the temperature 26.8°C,
the dew point T4.9°F, and the relative humidity 83%.
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Figure 168. Hodographs for Operation HARDTACK I - Pisonia.
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OPERATION HARDTACK I - Juniper

PPG Time GMT Sponsor: UCRL
DATE: 22 July 1958 22 July 1958
TIME: 1620 oL20 SITE: PPG - Bikini - 4,000 ft

from west end cf Tare
11° 29' L6" N
165° 22 15" E

Site elevation: Gea level

HEIGHT OF BURST: 12.11 It

TYPE OF BURST AND PIACEMENT:
Surface burst {rom barge
CLOUD TOP HEIGHT: LO,000 ft MSL on water
CLOUD BOTTOM HRIGHT: 24,000 ft MSL

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+h hours.
The helicopter survey technique called for the pilot ecither to land
the aircraft at the desired spot, so that a ground reading could be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of 2
in order to cbtain a reasonab.: approximation ot the true ground
reading. The basic instrumcent used in the aerial surveys was the AN/PDR-39
survey meter modified to read up to 500 r/hr. The t 12 decay approxi-
mation was used to extrapolate the H+4 hour dose-rate readings to H+l
hour.
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TABLE 62 BIKINI WIND DATA FOR OPFRATION HARDTACK I — JUNIPER

Altitude H+, hour H+T3 hours H+159% hours
(MsL) Dir Creed Dlr Speed Dir speed
feet degrees mph degrees mph asgrees mph

Surface 080 16 100 09 110 o7
1,000 080 18 100 16 110 13
2,000 090 20 100 16 120 14
3,000 100 21 110 17 120 14
4,000 100 21 110 17 120 14
5,000 100 20 110 17 110 15
6,000 110 18 110 18 110 17
7,000 110 16 100 20 110 20
8,000 110 13 090 18 100 18
9,000 110 09 090 17 100 15

10,000 110 10 080 16 100 15

12,000 120 13 090 16 100 16

14,000 120 16 090 16 100 16

15,000 (120) (15) (090) (17) (100) (16)

16,000 130 14 100 18 100 16

18,000 130 15 100 15 100 13

20,000 130 18 110 18 090 12

23,000 130 21 120 20 10C 10

25,000 140 22 140 09 100 09

30,000 140 16 150 o7 080 06

35,000 150 12 300 02 260 12

40,000 310 12 310 14 330 10

45,000 090 10 070 13 300 13

50,000 120 12 120 09 050 09

55,000 230 o7 320 03 060 o7

60,000 080 31 090 38 090 36

65,000 090 36 080 32 - --

70,000 100 L8 080 38 - --

75,000 090 51 090 L1 -—-- --

80,000 080 63 080 63 --- --

85,000 090 67 090 79 --- --

90,000 080 67 090 98 --- --

95,000 080 76 090 121 .- --

100,000 090 78 --- -- -—-- --

105,000 090 8o --- -- --- --

NOTES:

1. Numbers in parentheses are estimated values.

2. VWeather observations were made using the standard rawinsonde
system on Nan Island (Bikini Atoll) adjacent to the Nan Tower.
Additional data was taken on board destroyers.

3. Tropopause height was 51,000 ft MSL.

L., The surface air pressure was 14.64 psi, the temperature 30.8°C,
the dew point 78.9°F, and the rclative humidity 76%.
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Figure 170. Hodographs for Operation HARDTACK I -
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OPERATION HARDTACK I - Olive

PPG Timo GMT Sponsor: UCRL
DATE: 23 July 1958 22 July 1958
TIME: 0830 2030 SITE: PPG - Eniwetok - SW of
Janet, 4,000 fiL from
the nearest edge of
island (Sta. 1312)
11° 39' L8" N
162° 13' 48" &
Site elevation: Sea level
HEIGHT OF BURCT: 8.C ft
CLOUD TOP HEIGHT: 50,000 ft MSL TYPE OF BURST AND PTACEMITIT:
CLOUD EOTTOM [xIGHT: 15,000 £t MSL Surfuce purst trom barge
on water
REMARKS:

Only individual dose rates are available. These were obtained
from Radiological Safety orgnization nelicopter surveys at H+b
hours. The helicopter survey technique called for the pilot
either to land the zircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation ot 2% teet. Readings taken at 25 feet wer:
multiplied by a factor of 2 in order to obtain a reasonable ap-
proximation of the true ground reading. The basic instrument uced
in the aerial surveys was the AN/PDR-3$ survey meter modifiecd to
read up to 500 r/hr. The t-!*? deccay approximation was used to
extrapolate the Hth hour dose-rate readings to H+l hour.
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Figure 171. Operalion HARDTACK I - Olive.

Island dose rates in r/hr at H+l hour.
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TABLE 63 ENIVETOK VIND DATA FOR OPERATION HARDTACK I — OLIVE

Altitude H-27 hours H-hour H+3" hours H+9T hours
(MsL) Dir Cpeed  Dir Cpeed  Dir Cpeeed  Dir Cpeed
feet degrees mph degrees mph degrees mpn degrees mpil

Surface 310 18 230 18 130 18 160 21
1,000 130 25 130 23 120 20 140 15
2,000 130 32 130 23 130 2L 150 17
3,000 130 29 130 26 140 22 150 21
4,000 130 26 140 2k 150 20 150 21
5,000 130 26 140 24 150 20 160 21
6,000 130 26 140 2L 150 22 160 20
7,000 120 29 130 28 140 26 160 17
8,000 120 29 130 29 140 28 140 17
9,000 120 26 130 25 140 2L 140 16

10,000 120 23 130 23 140 22 140 16

12,000 110 23 120 23 130 22 140 20

14,000 120 2L 120 2L 130 24 130 20

15,000 --  (120) (23) (130) (e2) (1k0) (18)

16,000 120 23 120 22 130 20 140 18

18,000 -—-- -- --- -- 150 23 140 20

20,000 120 21 130 23 140 26 130 20

23,000 140 17 140 17 130 17 130 20

25,000 140 2k 140 18 140 12 130 18

30,000 150 15 150 1k 150 12 110 15

35,000 190 17 180 17 160 17 150 10

40,000 180 13 180 15 180 17 200 09

45,000 140 10 140 1k 130 18 100 10

50,000 050 o7 090 07 150 07 320 12

55,000 0Lko 15 070 15 100 14 090 26

60,000 100 33 100 32 100 31 120 25

65,000 70 33 080 37 100 L1 090 38

70,000 c-- -- --- -- 110 38 090 38

75,000 --- -- --- -- 090 52 030 59

80,000 —-- - - -- 100 70 100 67

85,000 - -- .-- -- 100 Th 090 67

90,000 .- -- - -- 090 82 090 89

91,000 - -- --- -- --- - 090 92

94,000 --- -- --- -- 090 90 --- -~

NOTES:

1. Numbers in parentheses are estimated values.
. Vind data was taken by the Eniwetok weather station.
. Tropopause height was 48,000 tt MSL.
. H-hour values were interpolated from H-2} hours and H+3} hours
data.
5. The surfece air pressure was 14.64 psi, the temperature 26.4°C,
the dew point 76°F, and the relative humidity 89%.

L CUN V)
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Figure 172. Hodographs for Operation HARDTACK I - Olive.
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OPERATION HARDTACK I - Pine

PPG Time GMT Sponsor: UCRL
DATE: 27 July 1958 26 July 198
TIME: 0830 2030 SITE: PPG - Eniwetok - SW of
Janetl, 8,000 tt to
nearect ed:w: of" Island

11° 39' 2" N
162° 13" 11" B
Sile elevation: Zea level

HEIGHT OF BRURGT: &.0 1t

TYPE OF BURGT Al FIACFMENT:
CLOUD HRIGHT: Not avallable Surfrice burst from barge
on water

REMARKS:

Only individual island dose rates are avallable. Thesc were obtained
from the Radiological Sufety orgrenization helicopter surveys at
H+i hours. The helicopter survey technigue called for the pilot
either to land the ailrcraft at the desired spot, 50 that z ground
reading could be obtained, or to make a slow pass over the desired
spcl at an elevation of 29 fret. Readings taken at 25 feel were
multiplied by a tuctor of 2 in order to obtain a reaconable
approximation of the true ground reading. The basic Insirument
used in the acrial surveys was the AN/IDR-39 survey meter modified
to read up to 500 r/hr. The t1'2 decay approximation was nced
to extrapolate the H+hk hour dose-rate readings to H+1l hour.
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Flgure 173. Operation HARDTACK I -~ Pine.
Island dose rates in r/hr at H+l hour.
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TABLE 64 ENIVETOK VIND DATA FOR OPERATION HARDTACK I — PINE

TTAltitude -~ hour f+37 hours +9. hours
(MsL) Dir Speed  Dir Spized  Lir Sreed
feel degrees mph degrees mph degrees mph

Surface 200 18 230 12 200 05
1,000 210 17 - - 190 08
2,000 200 17 -— -- 240 o7
3,000 200 17 --- -- 240 12
4,000 200 17 - -- 220 13
5,000 200 12 220 o7 210 13
6,000 190 12 180 09 220 13
7,000 170 05 170 10 220 13
8,000 200 05 170 09 210 12
9,000 200 05 180 09 200 12

10,000 200 05 180 10 200 12

12,000 170 05 180 08 170 10

14,000 150 06 170 09 210 10

15,000 (140) (os)  (1ko0) (05)  (210) (06)

16,000 130 05 160 06 220 02

18,000 080 05 190 05 Calm Calm

20,000 100 08 190 03 120 03

23,000 140 13 180 09 120 o7

25,000 160 17 160 14 150 08

30,000 160 26 150 18 140 10

35,000 150 24 140 26 120 20

40,000 190 16 140 21 140 26

45,000 200 16 150 20 120 33

50,000 190 14 170 13 180 05

55,000 130 14 130 14 120 15

60,000 080 23 090 23 130 23

65,000 090 b1 .-- -- - -

70,000 100 48 --- -- -—-- --

75,000 100 59 --- - --- .-

80,000 100 69 -— -- .- -

85,000 100 81 ——- -- -——- -

90,000 100 91 100 68 .-- --

92,000 - -- 100 70 .- --

95,000 100 90 - -- .- --

100,000 100 99 - -- .- --

105,000 100 2Lo - -- .- --

110,000 100 126 -— -- .- --

115,000 100 232 - -- .- -
NOTES:

1. Numbers in parentheses are estimated values.
2. Wind data was taken by the Eniwetok weather station.
3. Tropopause height was 52,000 ft MSL.
L. The surface air pressure was 14.64 psi, the temperature 26.7°C,
the dew point 75.5°F, and the relative humidity 85%.
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Figure 174 . Hodographs for Operation HARDPACK I - Pine.
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OPERATION HARDTACK I - Teak

PPG Tinme

QMT

DATE: 31 July 1998
TIME: 2350

REMARKS :
No local fallout.

31 July 1958
1050

307

Sponsor: DOD

SITE: PPG - Johnston Island
16° W4t 38" N
169° 32' 00" W

HEIGHT OF BURCT: 250,000 ft

TYPE OF BURCT AND PLACIMIIT:
High altitude burst i'rom
Redstone missile over
vicinity of Johnston Island.

CLOUD TOP HEIGHT: INM
CLOUD BOTICH HxIGHT: NM




OPERATION HARDTACK I - Quince

PPG Time GMT Sponsor: UCRL - DOD
DATE: € Aug 1998 6 Aug 1958
TIME: 1h1y 0215 SITE: PPG - Eniwetok - Yvonne

11° 33' 15" N
162° 21" 24" E
Site elevation: Sea level

HEIGHT OF BURST: 3 Tt

TYPE OF BURST AND PLACYMENT:
Surface burst rrom pletform
CLOUD TOP !BIGHT: 1,500 ft MSL on coral soil
CLOUD BOITOM HEIGHT: NM

REMARKS :

Only alpha contamination resulted from this detonation. Surface
alpha monitoring was conducted throughout the area on D and D+l day
with PAC-3G gas-flow proportional alpha counters. The readings
were taken in counts per minuts, corrected for the probe are:,
and multiplied by the appropriate shielding factors to compensate
for the roughness of the surface monitored. The two isoconcentration
lines shown arc the most significant ones, since 3,500 ug/ma is
the chronic hazard limit and any concentration in excess of 1,000 ug/ma
requires decontamination. It is interesting to note that in the great
majority of cases the alpha concentrations in the downwind arca were
higher on D+1 than on D day.
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TABLE 65

NOTE:

Figure 176.

ENIWETOK WIND DATA FOR OPERATION HARDTACK I —

Altitude _ ti-hour
(MsL) Dir Spred
feet degrees mph

Surface 060 13

241 070 14
482 070 14
723 070 16
96L 080 16

QUINCE

vind data was taken by the Eniwetok weather station.
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OPERATION HARDIACK 1 - Orange

PPG Time GMT Sponsor: DOD
IATE: 11 Aug 1998 11 Aug 1958
TIME: 2330 1030 SITE: PPG - Jchnston
16° 21t 30" N
169° 32 08" E

HEIGHT OF BIROT: 1%1,100C

TYPE OF DURCT AND PLIACKMENT:
High altitude turst Zrom
Redstone misgile over the
vicinity of Johrnoion Island.

-

CLOUD TCP IWIGHT: MM
CLOUD BOTTOM HoIGHT: MM

REMARKS:  No local fallout.
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OPERATION HARDTACK I - Fig

PPG Time GMT Sponsor: UCRL - DOD
DATE: 18 Ay 19,83 18 Auws 195¢
TIME: 16Q0 0L00 SITE: TPG - Eniwetok -
Yvonne

11° 33' 15" N
162° 21' 24" g
Site elevation: Sea level

HEIGHT OF BURCT: 1.9 [+

TYPE OF EBURST AND I'TACHMIITD:
Surface burst i'rom platiorm
over Nevada soil

CLOUD TOP !MEIG!
CLOUD BOTIOL ik

The dose-rate ccntours were obtained by ground survey readings made by
scientific projects. Actual decay measurements were used to correct
the dose-rate recadings to H+1l hour. The portion of the pattern on the
island is reliable. That portion which is over water ic less reliable
because it was not based upon frec-flileld dose-rate readings but upon
calculations made from readings taken on five barges and from samples
collected in sticky pans mounted on 87 buoys.
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TABLE 66  ENIWETOX WIND DATA FOR OPERATION HARDTACK I - FIiG

Altitude Range H-hour
(MSL,) Dir “Speed
feet degrees mph
0 - 1,000 08¢ 17

1,000 - 2,000 090 19

2,000 - 3,000 100 18

3,000 - 4,000 110 19

4,000 - 5,000 100 18

5,000 - 6,000 100 18

6,000 - 7,000 090 18

7,000 - 8,000 090 2l

8,000 - 9,000 090 21

9,000 ~10,000 080 21

NOTES: 1. Wind data was obtained by the weather stations on
Yvorme Island (Eniwetok Atoll); which were located
1,000 yds and 1,500 yds from GZ.
2. The surface air pressure was 1L.62 psi, the temperature
30°C, the dew point 78°F, and the relative humidity 77%.

©

Miles
Rise Rote. 5000 11/

—)—

M= Kour

Figure 179. Hodograph for Operation HARITACK I - Fig.
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OPERATION ARGUS -

Local Time GMT
DATE: 27 Aug 1958 27 Aug 1998
TIME: 0128 0228

TOTAL YI®LD: 1-2 kt estimated

FIREBALI, DATA:
Time to ist minimum: NM
Time to 2nd maximum: M
Radius at 2nd maximum: NM

REMARXKS:
No fallout.

ARGUS 1T

316

Sponsor: DOD

SITE: South Atlantic
38° 48 S
11° 55 W

HEIGHT OF BURST: ~ 300 miles

TYPE OF BUROST AND PLACHEMENT:
High altitude burst

CLCUD TOP HEIGHT: IM
CLOUD BOTTOM HEIGHT: NM




OPERATION ARGUS -

Local Time

GMT

DATE: 30 Aug 195
TIME: 0218

TOTAL YIELD:

FIREBALL DATA:
Time to lst minimum:
Time to 2nd maximum:
Radius at

CLOUD TOP HEIGHT: M
CLOUD BOTTOM HEIGHT:

REMARKS: No fallout

2nd maxIimum:

M

NM
NM

30 Aug 1958
0318

1-2 kt estimated

NM

ARGUS

317

IT

Sponsor: DOD

SITE: South Atlantic
Lo® 231 3§
08° h3' W

HEIGHT OF BUPST: ~ 300 miles

TYPE OI" BURST AND PIACHMENT:
High altitude burst




OPFRATION ARGUS - ARGUS II1

Local time GMT Sponsor: DOD
DATE: G Sep 1955 6 Sep 1958
TIME: 2113 2213 SITE: South Atlantic
Lg% 30! s
TOTAL YIELD: ]1-2 kt estimated 10° 24t W

HEIGHT OF BURST: ~ 300 miles

FIRERALL DATA:
Time to lst minimum: 1M TYPE OF BURST AND PLACEMENT:

Time to 2nd maximum: NM High altitude burst
Radius at 2nd maximum: NM

REMARKS: No fallout CLOUD TOP HEIGHT: NM
CLOUD BOTTONM IIIGHT: MM
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OPERATION DOMINIC ~ Adobe

1.0CT GMT
DATE: 25 Apr 1962 25 Apr 1962
TIME: 0545 1545
OPERATION DOMINIC - Aztec
LOCT GMT
DATE: 27 Apr 1962 27 Apr 1962
TIME: 0601 1601
OPERATION DOMINIC - Arkansas
LOCT __GMT
D/ TE: 2 May 1962 2 May 1962
TIME: 0801 1801

319

SPONSOR:  LASL
SITE: Christmas Island, GZ-10

SIIE ELEVATION: Sca Level

HIIGHT OF BURST:

TYPE_OF BURST AN{ PLACEMENT:
Air (free fall), over
Pacific Ocean

SPONSOR: LASL
SITE: Christmas Island, GZ-10

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AHD PLACEMENT:
Air ({ree fall), over Pacific
Ocean

SPONSOR:  LRL
SITE: Christmas Island, GZ-15

SITE ELEVATION: Sea lLevel

HEIGHT OF BURST:

TYPE O BURST AND PLACEMENT:
Alxr (parachute drop), over
Pacific Ocean




OPERATION DOMINIC - Questa

LOCT &) SPONSOR:  LASL
DATE: 4 May 1962 4 May 1962
TIME: 0904 1904 SITE: Christmas Island, GZ-15

SITE ELEVATION: Sea Level

BEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (free fall); over
Pacific Ocean

OPERATION DOMINIC - Frigate
Bird
LOCT GMT SPONSOR: LRL
DATE: 6 May 1962 6 May 1962
TIME: 1330 2330 SITE: Johnston Island danger arca
B 4° 50" N
149° 49' W
SITE ELEVATION: Sea Level
HEIGHT OF BURST:
TYPE OF BURST AND PLACEMENT:
Air, from Pclaris missile
OPERATION DOMINIC - Yukon
LOCT GMT SPONSOR: LRL
DATE: 8 May 1962 8 May 1962
TIME: 0801 1801 SITE: Christmas Island, GZ-10

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT :
Air (parachute drop), over
Pacific Ocean
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OPERATLON DOMINIC - Mesilla

L.OCT GMT SPONSOR: LASL
DATE: 9 May 1962 9 May 1962
TIME: 0701 1701 SITE: Christmas Island, GZ-10

SITE ELEVATION: Sea Level

HEIGHT OF BURS

TYPE OF BURST AND'PLACEMENT:
Air (free fall)’over
Pacific Ocean

OPERATION DOMINIC - Muskegon

LOCT GMT
DATE: 11 May 1962 11 May 1962 SPONSOR: LRL
TIME: 0537 1537

SITE: Christmas Island, GZ-10

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (parachute drop). over
Pacific Ocean

OPERATION DOMINIC - Sword

Fish
PST GMT SPONSOR: DOD

DATE: 11 May 1962 11 May 1962 . L )
TIME: 1202 2002 SITE: ~400 miles west of San Diego

31° 14.7' + 0.3' N
124° 13.3' + 0.3" W

SITE ELEVATION: Sea Level

DEPTH OF BURST:

WATER DEPTH: 17,100 ft

TYPE OF BURST AND PLACEMENT:
Underwater, from anti-
submarine rocket

REMARKS :
Figure 180 11llustrates the growth and movement of the pool of radio-

activity resulting from the Sword Fish test. The contours from D-day
to D+6 days represent readings in mR/hr at 500 fcet above the water surface.
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OPERAT1ON DOMINIC - Encino

__LocT GMT Spensor:  LASL
DATE: 12 May 1962 12 May 1962
TIME: (0702 1702 SITE: Christmas Island, G7Z-12

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENI}
Air (free fall). over
Pacific Ocean

OPERATION DOMINIC - Swanee
LOCT GMT SPONSOR: LRL
DATE: 14 May 1962 14 May 1962
TIME: 0521 1521 SITE: Christmas Island, GZ--10
SITE ELLVATION: Sca Level
HEIGHT OF PBURST:
TYPE OF BRURST AND PLACEMENT:
Air (parachute drop),
over Pacific Ocean
OPERATION DOMINIC - Chetco
LOCT GMT SPONSOR: LRL
DATE: 19 May 1962 19 May 1962
TIME: 0536 1536 SITk: Christmas Island, GZ-10

SITE ELEVATION: Sca level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (parachute drop),over
Pacific Ocean
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OPERATION DOMINTC -

LOCT oMU
DATE: 25 May 1962 25 May 1962
TIME: 0608 1608
OPERATION DOMINIC - Nambe
1.0CT GMT
DATE: 27 May 1962 27 MNay 1962
TIME: 0702 1702
OPLERATION DOMINIC - Alma
1.OCT GMT
DATE: 8 Jun 1962 8 Jun 1962
TIME: 0702 1702

324

Tansna

SPONSOR:  LRL

SITL: Christmas Island, GZ-10
SITH_ELEVATION: Sea Level
HELGIT OF BURST:

TYPE OF BURGT AND PLACEMENT:

Air (parachute drop), over
Pacific Ocean

SPONSOR: LASL

SITE: Christmas Island, GZ-10

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AN PLACEMENT:
Air (free fall), over
Pacific Ocean

SPONSOR: LASL
SITE: Christmas Island, GZ-15

SITE FLEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF RURST AND PILACEMENT:
Air (free fall),over
Pacific Ocean




OPERATION DOMINIC -

LOCT GMT
DATE: 9 Jun 1962 9 Jun 19062
TIME: 0537 1537
OPERATION DOMINIC - Ycso
LOCT GMT
DATE: 10 Jun 1962 10 Jun 1962
TIME: 0601 1601
OPERATION DOMINIC -~ Harlem
LOCT GMT
DATE: 12 Jun 1962 12 Jun 1962
TIME: 0537 1537

—
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Truckce

SPONSOR:  L.RL
SITE: Christwas Island, GZ-10
SITE ELEVATION: Sea Level

HELIGHT OF BURST:

DYPE_OF BURST AND PLACKMENT:
Alr (paracbute drop), over
Pacific Occan

SPONSOR: LASL

SITE: Christmas Island, GZ-20

SITE ELEVATICN: Sca Level

HILIGHT OF BURST:

TYPE_OF BURST AND PLACHMENT:
Air (frec fall), over
Pacific Ocean

SPONSOK: LRL
SITE: Christmas Island, GZ-17

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (parachute drop) over
Pacific Ocean




OPLERATION DOMINIC - Rinconada

LOCY GMT SPONSOR: LASL
DATE: 15 Jun 1962 15 Jun 1962
TIME: 0600 1600 SI1E: Christmas Island, GZ-17

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (free fall), over
Pacific Ocean

OPERATION DOMINIC - Dulce
LOCT GMT SPONSOR: LASL
DATE: 17 Jun 1962 17 Jun 1962
TIME: 0600 1600 SITE: Christmas Island, GZ-10
SITE RELEVATION: Sea Level
HEIGHT OF BURST:
TYPE OF BURST AND PLACEMENT:
Air (frec fall), over
Pacific Ocean
OPERATION DOMINIC - Fetit
1.OCT GMT ) SPONSOR: LRL
DATE: 19 Jun 1962 19 Jun 19062
TIME: 0501 1501 SITE: Christmas Island, G2-17

SITE ELEVATION: Sea Level

HEICHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Aix (parachute drop), over
Pacific Ocean
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OITRAVION DOMINIC - Otowi
LocT GMP

DAYL: 22 Jun 1962 22 Jun 19062

L 0000 1600

OIERATION DOMINIC - Bighorn
LOCT GMT

DATE: 27 Jun 1962 27 Jun 1962

TIME: 0519 1519

OFERATION DOMINIC - Bluestone
LOCT GMT

DATE: 30 Jur 19062 30 Jun 1902

TIMS:  0Y21 1521
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SPONGOR: TLASL
S1Tk: Christmas Island, GZ-10

SITE FELEVATION: Sea Level

IEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT :
Air (free fall), over
Pacific Ocean

SPONSOR: LRL
SITE: Christmas Island, GZ-30

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURGT AND PLACTMENT:
Air (purachute drop), over
Pacific Occan

SPONSOR: LRL

SITE:

————

Chirstmas Island, GZ-25

SITE ELEVATION: Sea Ievel

HEIGHT OIF BURST:

TYPE OFF BURST AND PLACEMEUT @
Air (parachute drop), over
Pacif'ic Ocean




OPERATION DOMINIC - Star Fish Prime

LOCT GMT SPORSOR:  DOD
DATE: 8 Jul 1962 9 Jul 1962
TIME: 2200 0900 SITE: Johnston Island
16° 28" €6.32" N
TOTAL YIELD: 1.4 Mt 169° 37' 48.27" W

SITE FLLVATION: Sca Level

HEIGHT OF BUnsT: 249 miles

TYPE_QF BURST AQB_PLACEHENT:
High altitude, from Thor
missile

REMARKS :

This event was conducted as a part of the Fish Bowl Series.

OPERATION DOMINIC - Sunset
LOCT GMT SPONSOR: LASL
DATE: 10 Jul 1962 10 Jul 1962
TIME: 00633 1633 SITE: Christmas Island, GZ-17

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (free fall), over
Pacific Ocean
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OPERATION DOMINIC -~ Pamlico

LOCT GMT SPONSOR: LRL
DATE: 11 Jul 1962 11 Jul 1962
TIMU: 0537 1537 SITE: Christmas Island, GZ-25

SITE ELEVATION: Sea Level

HETGHYT O BURST:

TYPE OF BURST AND PLACEMENT:
Air (parachute drop), over
Pacific Ocean

OPERAT1ON DOMINIC - Androscoggin

LOCT GMT SPONSOR: TLRL
DATE: 2 Oct 1962 2 Oct 1962
TIME: 0517 1617 SITE: Johnston Jsland

13° 38.5' N
172° 11.1' W

STTLE ELEVATION: Sea Level

HETGHT OF RBURST:

TYPE _GF BURST AND PLACHMENT:
Air (parachute drop),over
Pacific Ocean

OPERATION DOMINIC - Bumping

SPONSOR: LRL

~LOCT oMl ____
DATE: 6 Oct 1962 6 Oct 1762 SITE: Joimston Island
TIME: 0502 1602 14° 30" N
168° 15' W

SITE ELEVATION: Sca Level

HEIGHT OF BURGT:

TYPE OF BURST AND PLACEMENT:
AMr (parachute drop), over
Pacific Ocean
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OPERATION DOMINIC -~

LOCT GMT i
DATE: 18 Oct 1962 18 Oct 1962
TIME: 0501 1601

OPERATION DOMINIC - Check Mate

__LOCT GMT
DATE: 19 Oct 1962 20 Oct 1962
TIME: 2130 0830
REMARKS :

Chicma

SPONSOR: LASL

SITE: Johnston Island
14° 32" N
108° 44.7' W

SITE FLEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (free fall), over Pacific
Ocean

SPONSOR:  DOD

SITE: Johnston Island
16° 04' 20.57" N
169° 36' 35.95" W

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
High zltitude, from XM-23
Strypi (Sergecant) missile

This event was conducted as a part of the Fish Bowl Series.
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OPERATION DOMINIC - Blue Gill Triple Prime

10CT GMT SPONSOR:  DOD
DATE: 25 Oct 1962 26 Oct 1962
TIME: 2259 0959 SITE: Johnston Tsland

16° 24' 57.03" N
169° 36" 11.15" W

SITE FLEVATION: Seca Level

HEICHT OF BURST:

TYPE OF BURST AND PLACEMENT:
High altitude, from Thor missile

REMARKS :

This event was conducted as part of the Fish Bowl Series.

OPERATION DOMINIC - Calamity

LOCT GMT SPONSOR:  LRL
DATE: 27 Oct 1962 27 Oct 1962
TIME: 0446 1546 SITE: Johnston Island
14° 31.1' N

168° 15.6' W

SITE ELEVATION: Sca Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Air (parachute drop), over
Pacific Ocean
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King Fish

OPERATYO:N DOMiIIC -~ Housatonic

1.0CT GMT
DATIE: 30 Oct 1962 30 Oct 1962
TIME: 0501 1601
OPERATION DOMINIC -

1.OCT GMT
DATE 1 Nov 1962 1 Nov 1962
1TIME 0110 1210

REMARKS :

SPONSOR:

LRL

Johnston Island
13° 36.8' I
172° 13' W

SITL:

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACWMENT:
Air (parachute drop), over
Pacific Ocean

SPONSOR: DOD
SITE: Johnston Island

16° 06' 48.61" X
169" 40' 56.02" W

SITE ELEVATION: Sea Level

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
High altitude, from lhor
missile

This event was conducted as a part of the Fish Bowl Series .
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OPERATION DOMINIC - Tight Rope

. Locy GMT
DATE: 3 Nov 1962 4 Nov 1962
TIME: 2030 0730

REMARKS :

SPONSOR:  DOD

SITE: Jchnston Island
16° 42' 26.71" N
169° 32" 32.06" W

SITE YLEVATION: Gca Level

HELGHT OF ;iURST:

TYTE OF MURST AND PLACEMENT:
High altitude, from Nike-
Hevcules missile

This event wes conducted as a part of the Fish Bowl Series.
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APPENDIX A

Announced United States Nuclear Detonations

Yields are listed as: Low (less than 20 kt)
Intermediate (20 to 999 kt inclusive)
Low Megaton (one to several megatons).

Prior to October 1958, testing was conducted on an intermittent
basis and each series of tests was designated by a series name, such
as OPERATION CROSSROADS. The United States conducted no tests from
October 30, 1958 to September 1961. After resumption of testing, tests
were conducted year around and were listed by fiscal year. For example,
all NTS tests during FY-1962, which ended June 30, 1962, were in the
OPERATION NOUGAT series except for four surface tests (Little Feller T
and II, Small Boy and Johnny Boy) designated DOMINIC II, which were a
continuation of the DOMINIC I series conducted in the Pacific.
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