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INTRODUCTION 

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 Arnold0 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-1.2approximation 
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+l 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-dasht' 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+l hour. For a few in- 
duced activity patterns, Na24 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. 

3 



4 



OPERATION CROSSROADS - Able 

PPG time GMT Sponsor: LASL and DOD 

DATE: 1 Jul 1946 30 June 1946 
TIME: ogoo 2200 SITE: PPG - Bikini 

11' 37' 10" N 
165O 29' 28" E 

Site elevation: Sea level 

TOTAL YIELD: 23 kt 

FIREBALL DATA: 
Time to 1st minimum: NM 

Time to 2nd maximum: NM 

Radius at 2nd maximum: - 576 ft 

REIblARKs : 

HEIGHT OF BURST: 520 ft 

TYPE OF BURST AND PLACEMENT: 
Air burst over water 

CLOUE TOP HEIGHT: 40,000 ft MSL 

CLOUD BOTTOrvl KEIGI-IT: Not available 

CRATER DATA: No crater 

The residual radioactivity on target vessels was low. On D+l day, 

radioactivities greater than O.lr per 24 hourswere found on only 13 
vessels. The residual radioactivity in the water after Ii-hou.r was 
negligible. 
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TABLE 1 BIKINI WIND DATA FOR OPERATION CROSSROAIXj, ABLE 

Altitude H-hour H+5 hours H+8 hours 

(MSL) Dir Speed Dir Speed Dir Speed 
feet degrees mph degrees mph degrees mph 

Surface 
2,000 
4,000 
5,000 
6,000 
8,000 
10,000 
l2,ooo 
14,030 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 

(070) 
130 
130 
0;;' 

(:z, 
120 
100 
100 

:;: 
340 
340 
070 
030 

(09) 
15 

& 
17 

$1 

10 
08 
05 
09 
07 
02 
09 
30 

045 09 
_a- _- 

130 O-30) 
130 

$1 

120 14 
130 17 
110 16 
110 10 
020 06 
150 17 
280 02 
330 05 
080 06 
360 25 
330 31 

(120) 
120 
020 
120 
130 
070 
040 
170 
230 
310 
Calm 
350 
320 

070 08 
___ __ 
I20 14 

(14) 
15 
16 
16 
17 
53 
06 
09 
07 
05 
Calm 
28 
32 

NOTES: 
1. Numbers in parentheses are estimated values. 

2. Surface wind data was obtaified 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). 

4. At H-hour the surface air pressure was 14.68 psi, the temperature 
27.2'C and the dew point 23.4OC. 
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OPERATION CROSSROADS - Baker 

PPG time GMT 
DATE: 25 JUT 1946 24 Jul 1946 
TIME: 0835 2135 

Sponsor: LASL and COD 

SITE: PPG - Bikini - Near How 

11' 37' 10" N 
165O 29' 28" E 

Site elevation: Sea level 

TOTAL YIELD: 23 kt 
HEIGHT OF BURST: -90 ft 

FIREBALL D4TA: 
Time to 1st minimum: NM 
Time to 2nd maximum: NM 
Radius at 2nd maximum: NM 

TYPE OF BURST AND PLACEMENT: 
Underwater - cable-supported 
90 ft above lagoon floor. 
Lagoon was 180 ft deep. 

CLOUD TOP HEIGHT: 7,600 ft M&L 

CRATER DATA: 
Diameter: 3,300 ft maximum 

1,800 ft minim~x. 
Depth: 25 ft 

REMARKS: 

The contamination pattern is unreliable. The dose-rate readings 

used for the pattern were obtained from the total dose measured by 
film badges collected between D+lO days and D+l5 days. The radioactivity 

on the target vessels diminished At its greatest. 

extent the base surge extended about 2,000 yd upwind, 3,000 yd crosswind 

and 4,COO y-d downwind. "The contamination resulted from fallout or 

radioactive rain from the mushroom head reinforced somewhat by condensation 
of the base surge. Ideally there should have been an annular infinitil:r- 

dose patter.n as a result of fallout from the outer edges of the mushroom 

head. This ideal pattern was changed because of the intermittent bc- 
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 FCR OPERATION CROSSROAZS- BAKER 

Altitude H-hour Altitude H-hour 

(MSL) Direction Speed (WL) Direction Speed 
feet degrees mph feet degrees mph 

Surface 200 03 14,000 080 09 
2,000 16C 12 15,000 080 09 
4,000 1fYz I.2 16,000 080 13 
6,000 150 09 20,000 110 09 
8,000 150 08 25,000 050 12 
10,000 120 09 30,000 040 20 
12,000 110 14 35,000 060 32 

NOTES: 
1. Surface wind data was obtained at H+l hour on Bikini; 

upper wind data was obtained on board the "Fall River.U 
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 28.9OC and the dew point 25.0°C. 

\ miles 
Rise rate: 5000 ftlhr 

H - Hour 9 N 

Figure 6. Hodographs for Operation CROSSROADS - Baker 
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OPERATION SANDSTONE - X-Ray 

PPG Time GMT 
MTE: 15 Apr 19118 14 Apr 1$18 
TlME: 0617 1817 

TOTAL YIELD: 37 kt 

Sponsor: LASL 

SITE: PPG - Eniwetok - Janet 
11' 40' N 
162O 14' 37" E 

Site elevation: Sea level 

HEIGHT OF EURST: 200 ft 

FIRENLL DATA: 
Time to 1st minimum: NM 
Time to 2nd maximum: NM 
Radius at 2nd maximum: NM 

CRATER MTA:. Not available 

TYPE OF BURST AND PLACEMEW: 
Tower burst over coral soil 

CLOUD TOP IIEIGHI': 56,000 ft MSL 
CLOUD BOTTOM IWGIIT: 25,000 ft MsL 

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. 

14 



-- Cloud Top Height 

Cloud Diameter 

0 4 20 24 28 32 36 40 44 48 52 

Time, Mlnu tss 

Figure 8. Cloud Dimensions: Operation SANIXTONE - X-Ray 

15 



TABLE 3 ENIWETOK WIND D4TA FOR OPERATION SANDSTONE - X-RAY 

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

Surface 
2,000 
4,000 
5,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
25,000 
30,003 
35,000 
40,000 
45,030 
50,000 
55,000 

090 10 
--_ -- 
B-B _- 

100 14 
-__ -_ 
___ __ 
130 14 
m-w __ 
___ __ 

150 09 
m-e __ 
m-e _- 

160 09 
230 12 
240 14 
220 23 

220 220 :z 
230 23 
220 14 

090 
100 

(:o"o) 
090 
110 
130 
I.20 
140 
';44"0' 

140 
140 
220 
210 
210 
220 
220 
230 
_-- 

12 
15 

(::, 
12 
21 
15 
13 

& 
10 
09 
02 
12 
15 
21 
21 
37 
21 
-- 

070 
070 

(z% 
100 
090 
080 
080 
070 
'"0;;) 

360 
210 
120 

_-- 
___ 
me_ 

16 
23 

(Z, 
25 
23 
16 
12 

(E89, 
07 
07 
02 
09 
mm 
__ 
__ 

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. 

4. At H-hour the sea level pressure was 1190 mb, temperature 75'F, 
and the dew point 7l'F. 
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OPERATION SANDSTONE - Yoke 

PPG time GMT 
DATE: 1 Myym 30 Apr 1948 
TIME: 0609 1803 

TOTAL YIELD: 49 kt 

FIREBALL DATA: 
Time to 1st minimum: NM 
Time to 2nd maximum: NM 
Radius to 2nd maximum: NM 

Sponsor: LASL 

SITE: PPG - Eniwetok - Sally 
11' 37' 40" N 

162O 19' 27" E 
Site elevation: Sea level 

HEIGHT OF BURST: 2co ft 

TYPE OF BURST AND PLACFMENT: 
Tower burst over coral soil 

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

CRATEI? DATA: Not available --- 

No fallout pattern available. Cloud re?ched 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. 
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TABLE 4 ENI'VJEIOK WIND DATA FOR OPERATION SANDSTONE- YOKE 

Altitude H-hour II+3 hours 
(MSL) Dir Speed Dir Speed 

feet degrees mph degrees mph 

Surface 
2,000 
4,000 
5,000 
6,000 
10,000 
14,030 
15,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,030 
45,000 
50,000 
55,000 

080 16 
m-m 

___ 

090 
_-- 
160 
___ 

090 
mm_ 
220 
210 
210 
220 
210 
210 
200 
200 

__ 

14 
_- 
12 
__ 

07 
_- 
12 
16 
24 
48 
57 
54 
49 
40 

070 
070 
090 
170 
180 
150 
080 
Ogo 
100 
170 
250 
270 
-__ 
__- 
___ 
___ 
_-- 

15 
21 
12 
07 
08 

E 
29 
28 
42 
70 
47 
__ 
__ 
__ 
me 

_- 

NOTES : 
1. Tropopause height was estimated to be 56,000 ft MSL at H-hour. 
2. The H-hour wind data was estimated by the USAF weather station 

on Eniwetok Island. The H+3 hour winds were measured. 
3. At H-hour the sea level pressure F;as 1050 mb, the temperature 

79oF, and the dewpoint 72'F. 
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Figure 11. Hodographs for Operation SANESTONE - Yoke. 
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OPERATION SANDSTONE - Zebra 

PPG time GMT 

DATE: 15 May 1g4ET 14 May 1948 
TIME: 0604 1804 

Sponsor: L4SL 

SITE: PPG - Eniwetok - Yvonne 

11' 33' 15" N 
162O 21' 24" E 

Site elevation: Sea level 

TOTAL YIl%D: 18 kt 

FIRE33ALL DATA: 
Time to 1st minimum: NM 

Time tJ 2nd maximum: NM 

hdius at 2nd maximum: NM 

REMARKS : 

No fallout pattern available. 

HEIGHT OF BURST: 200 ft 

TYPE OF BURST AND PLACEMENT: 
Tower burst over coral soil 

CLOUD TOP HEIGHT: 28,400 f-t MSL 
CLOUD BO'X'OM HXIGHT: 20,000 ft MSL 

CRATER DATA: Not available 
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TABLE 5 ENIWEIQK WIND DATA FOR OPERATION SANDSTONE- ZEBRA 

Altitude H-hour II+2 hours H+3 hours 

(EL) Dir Speed Dir Speed Dir Speed 

feet degrees mph degree.s mph degrees mph 

Surface 080 
2,000 100 

5,000 130 
10,000 220 
15,000 270 
20,000 240 
25,000 250 
30,000 270 
35,000 280 
40,000 270 
45,000 270 

10 

17 
13 
13 
14 
21 

:: 

50 
83 
40 

100 
110 
110 
190 
240 

250 
260 

260 
290 
280 

09 
1.6 
15 
12 

07 
20 

:; 
46 
48 
48 

090 
100 
110 
220 
240 
260 
250 
270 
290 

09 
17 
14 
14 
08 
24 

z4" 
44 
56 
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 7b'F. 
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OPER'JTION GREENHOUSE - 

PPG time GMT 

DATE: 8 Apr 1951 7 Apr 1951 
TIME: 0634 1834 

Sponsor: LASL 

SITE: PPG - Eniwetok - Yvonne 
11' 33' 21" N 

1.62~ 21' 16" E 
Site elevation: Sea level 

.HEIGHT OF BURST: 300 ft 

TYPE OF BURST AND PLACFMENi': 
Tower burst over coral soil 

CLOUD TOP HEIGHT: 56,030 ft MSL 
CLOUD BOTTOM HEIGHT: 3~,@00 ft MSL 

REMAFXS: 

The dose-rate readings were corrected to H+l hour by applying the 

t-le2 law to measurements made by the Radiological Safety organi- 
zation. Measurements on Yvonne were made at H+8$ hours. Many of 
the measurements were obtsinnd from a helicopter flying at an altitude 
of 10 to 20 feet above the ground. These readings may th.:refore be 
10~ by as much as 20 to 50 percent. The wind shear at about 20.000 
feet acccunts for the higher dose rates on the southeastern part of 
the atoll, as compared to the southern end of the shot island. 
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TABLE 6 EVIWETOK WIND DATA FOR OPEXATION GREENHOUSE - DI)G 

Altitude II-houx H+2$ hours 

(MSL) Dir Speed Dir Speed 

feet degrees mph degrees mph 

Surface 
4,000 

5,000 
6,000 
10,000 
14,000 
15 ) 000 
16,000 
20,000 
25,000 
30;ooo 
35,000 
40,ooo 
45,030 
50,000 
55,000 
60,000 

070 
080 
';;;I 

080 
070 
(070) 
070 
030 
3oo 
280 
230 
220 
280 
310 
340 
030 

22 

(Z) 

29 
22 

5: 

:; 
26 
22 

31 
33 

040 

WQ 
__- 
100 

070 
(070) 
070 
Q50 
340 
290 
230 
230 
250 
330 
360 

21 
-- 

24 
-_ 

25 

Gi) 

22 
17 
29 
29 
37 
31 
29 
36 
-_ 

NOTES: 
1. Numbers in parentheses are estimated values. 
2. Tropopause height was 55,OGO ft MSL at H-hex-. 
3. At H-hour at a pressure of 1000 mb the temperature 

was 25'C and the dew point 22'C. 
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OPERATION GREENHOUSE - F=Y 

PPG time GMT 

DATE: 21 Apr 1951 20 Apr 1951 
TIME: 0627 1827 

TOTAL YIELD: 47 kt 

FIREBALL DATA: 
Time to 1st minimum: 
Time to 2nd maximum: 
%dius at 2nd maximum: 

19 
200 
NM 

to 29.5 msec 
to 230 msec 

Sponsor: LASL 

SITE: PPG - Eniwetok - Janet 
ll" 40' 08" N 

162O 14' 25" E 
Site elevation: Sea level 

HEIGHT OF BURST: 300 ft 

TYPE OF BURST AND PLACETQWI': 
Tower burst over coral soil 

CLOUD TOP HEZGHT: 
CLOUD BOTTOM HEIGHT: 

41,000 
30,000 

ft MSL 
ft MSL 

CRATER DATA: Diameter: 836 ft 
Depth: 2.4 ft 

Fl.EMAms: 

The fallout readings on the shot island were obtained by the 

Radiological Safety organization at x+:28 hours and corrected to 
H+l hours, using the t -I*2 decay approximation. Dose rates 

shown for other islands are based upon daily surveys made to 
determine field decay rates. Readings :dere made 1 meter above 

the ground with gamma ionization Ichambers. 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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TABLE 7 ENIWEIQK WIND DATA FOR OPERATION GREENHCUSE - EASY 

Altitude H-3$ 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 l7 070 20 
5,000 100 09 080 l3 070 16 ago 06 
10,000 070 08 070 06 100 05 200 14 
l4,OOO 210 03 ___ __ 220 210 07 
15,000 --- -- 240 06 (230) 

G, 
(08) 

16,000 280 07 ___ -_ 250 07 
(;g' 

10 
20,000 3lO 03 330 04 360 05 Calm Calm 

25,000 320 13 350 13 3oo 08 310 30,000 260 20 270 28 270 15 270 to' 
35,000 270 23 280 3l 280 35 270 46 
40,000 280 32 280 260 40 270 40 
45,000 260 35 270 

;i 
260 37 240 28 

50,000 270 28 260 32 260 30 250 30 
55,000 350 35 240 23 340 12 230 06 
6w,ooo 330 l5 330 l5 ___ -_ ___ -- 

NOTES: 
1. Numbers in parentheses are estimated values. 

2. H-hour values were determined by interpolating between the H-3$ 
and X+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 - 

PPG time 

DATE: 9 MAY 1951 8 May 1951 
TIME: 0930 2130 

Sponsor: LASL 
SITE: PPG - Eniwetok - Ruby 

11' 37' 37" N 
162O 18' 53" E 

Site elevation: Sea level 

HEIGHT_ OF BURST: 200 ft 

TYPE OF BURST AND PL4CEMmJT: 
Tower burst over coral soil 

CLOUD TOP HEIGHT: 56,300 ft MSL 
CLOUD BOTI'3M HEIGHT: 41,000 ft MSL 

REIdARKS: 
The survey readings on the shot island were obtained at H+24 hours 

and extrapolated to H+l hour i;sinz the t-l'" 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 GREENHOUSE- 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 240 14 260 16 130 12 
4,000 
5,000 
6,000 250 
10,000 250 z8' 

--- -- -_- -- 
270 31 260 26 

14,000 --- -- 260 270 
15,000 260 26 
16,000 --- -- 

(;;;I GOL) w&I (440') 

;: 
39 

2Q,ooo 230 23 220 260 23 

25,000 190 25 200 23 240 30,000 230 24 180 2o 180 z 
35,000 270 20 160 18 160 31 
40,000 290 18 200 13 160 26 
45,000 170 03 01% 07 170 16 
50,000 310 15 --- 
55,000 020 12 ___ :: 

030 41 
___ -- 

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 '23OC. 
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OPERATION GREENIIOUSE - 

PPG Time 
25 May 1951 
0617 

GMT 

24 May 1951 
1817 

Item 

Sponsor: LASL 

SITE: PPG - Eniwetok - Janet 
ilo 401 23" N 

162O 14' 55" E 
Site elevation: Sea level 

HEIGHT OF BURST: MO ft 

TYPE OF BURST AND PL4CEMEN?l': 
Tower burst over coral soil 

C3,OU-D TOP HEIGHT: 40,000 ft MSL 
G-LOUD BO'IWM HEIGHT: NM 

REMARKS: 

The survey readings of the shot island, Janet, were obtained by the 
Radiological Safety Organization at H+24 and H+72 hours and extrapolated 
to H+l hour by the t- la2 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. Such rer.dings may be low by 20 to 50 percent. 
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TARLIE 9 EXIWETOK WIND MTA FOR OPERATION GREENHOUSE- ITEM 

Altitude II-hour H+2$ hours H+@- hours 

(ML) Dir SDeed Dir Speed Dir Speed 
feet degrees mph degrees mph degrees mph 

Surface 070 15 
5,000 ago 16 

10,000 090 05 
14,000 250 
15,000 
16,000 

Wg' (% 
(08) 

20,000 290 09 
25,000 250 12 
30,000 360 10 

35,000 250 09 
40,000 280 08 
45,000 150 08 
50,000 330 10 

070 
080 
060 

250 
(260) 
270 

;z 

-we 

_-_ 

_-_ 

22 

17 
02 

(0';) 
09 
10 

09 
-_ 
__ 
__ 
__ 
-_ 

070 15 
090 15 
Calm Calm 

250 
(270) (iz, 
290 13 
310 16 
350 13 
350 12 
250 06 

___ -_ 
__- __ 

NOTES : 
1. Numbers in parentheses are estimated values. 
2. Tropopause height was 55,030 ft MSL at H-hour. 

39 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 
IYiTE: 1 NOV 1952 31 act 1952 
TIME: 0715 1915 

Sponsor: LASL 

SITE: PPG - Eniwetok - Flora 
11' 14' 14" N 
162O 11' 41" E 

Site elevation: Sea level 
TOTAL YIELD: 10.4 mt 

HEIGHT OF BURST: Surface 

FIREB4LL MTA: 
Time to 1st minimum: 270 to 310 msec 
Time to 2nd maximum: 3 to 3.5 set 
Radius at 2nd maximum: NM 

TYPE OF BURST AND PLACEMENT: 
Surface burst on coral soil 
and water 

CLOUDTOP HEIGHT: 98.000 ft MSL 
CLOUD BOTTOM HEIGHT: jp;o30 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 aerial-survey readings and were adjusted to H+l hour by using 
the t-In2 law to approximate i-he decay. 
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TABT,E 10 ETKIZWETOK WIND DATA FOR OPERATION IVY- MUX 

Altitude H-hour 

(MSL) Dir Speed 

feet degrees mph 

Surface 090 
5,000 090 

10,000 095 
15,000 115 
20,000 125 
25,000 170 
30,000 220 
40,000 230 
50,030 220 
60,000 040 
70,000 100 
80,000 085 
go,000 280 

100,000 250 
110,000 300 
120,030 040 
130) 000 Calm 

135,000 Calm 

05 
16 

l7 
17 
14 

1-5 
20 

l7 
14 

09 
23 
09 
12 

23 
23 
06 

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 23.8Oc. 
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OPERATION IVY - King 

PPG time GMT 
IXTE: 16 Nov 1952 15 NOV 1952 
TIME: 1130 2330 

TOTAL YIELD: 500 kt 

FIREBALL DATA: 
Time to 1st minimum: 62 to 70 msec 
Time to 2nd maximum: 700 to 850 msec 
Radius at 2nd maximum: 1,968 ft 

CLOUD TOP HEIGHT: 67,000 ft MSL 
CLOUD BOTTOM EEIGHT: 51,800 ft MSL 

Sponsor: LASL 

SITE: PPG - Reef northeast of 
north end of Yvonne 

11' 33' 44" N 
162' 21' 09" E 

Site elevation: Sea level 

HEIGHT OF BURST: 1,480 ft 

CRATER DATA: No crater 

TYPE OF BURST AND PLACEMENT: 
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 eariier 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-l. 
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TABLE: 11 ENIWETOK WIND MTA FOR OPEXATION IVY- KING 

Altitude II-hour H+3$ hours H+9$- hours 

(x31,) Dir Speed Dir Speed Dir speed 
feet degrees mph degrees mph degrees mph 

Surface 

5,000 
10,000 
14,000 
15,000 
16,000 
20,000 
25,000 
30,000 
35,030 
40,000 
45,000 
50,000 
55,000 
6G,ooo 
65,030 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 

070 
105 
085 
-mm 

069 
063 

359 
056 
018 
(350 
325 
(322) 
320 

'g:' 

'z' 
288 
_-- 
_-_ 
m-m 
_-- 

20 

23 
23 
_- 

19 
16 
2o 
24 

(i:, 

& 

(32:) 

& 
21 
0-7 
__ 
__ 
-_ 
mm 

080 
080 
070 
070 
--_ 
040 
050 
050 
310 
330 
290 
320 
230 
080 
090 
090 
070 
330 
320 
310 
320 
260 

22 070 24 
26 090 26 
20 090 20 

12 080 l3 
_- ^__ __ 

12 070 17 
;; 050 040 05 25 

13 3oo 06 
26 260 18 
44 
36 
08 
20 

2: 

05 
18 
18 
09 
06 
32 

070 
280 
050 
080 
070 
090 
130 
3oo 
340 
020 
_-- 
__- 

17 
26 
'13 
32 
23 
05 
23 
08 
_- 
_- 

NOTES: 
1. Numbers in parentheses are estimated values. 
2. Tropopause height was 56,000 ft MSL at H-hour. 
39 The surface air pressure was 14.66 psi, the temperature 

28.0~~ and the dew point 23.5'C. 
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FIRElMLL IYlTA: _--- 
Time to 1st minimum: 313 to 350 msec 
Time to 2nd maximum: 3.54 to 3.95 sec. 
Radius at 2nd maximum: 9,512 ft 

TYPE OF BURST AND PIACEMEIVl': 
Surface burst from platform on 
COrdl soil 

Sponsor: LKL 

HEIGHT OF p,'fi;ST: ?( ft -- 

CLOUD T01' IIEIGXC: lT4,OOO Tt 
CLOUD BYJYUM IIEIGFD!: 55,300 f't ---- 

CRATER D’\TA : Diameter: 6,000 ft. 
Depth: 2&o f':. 
Lip: Apparently 

washed away 

REMARKS: 

The on-site fallout pattern 1~:~s constructed from survq meas;::remenis OX 
Bikini Atoll, and from samples obtained with the total collectors and 
gummed paper collectors. The free-floating sea stations were not in the 
correct location to receive primary fallout. The c’ista were cxl.rapolated 
to H-l-1 hour by the composite gamma-ionization-decay curve obtained from 
samples measured in the laboratory. 
This is the only mcgatcn shot where some downwind land areas were un- 

expectedly contaminated; thus, parti.al documentation of fallout effects 
was possible. However, the major porticn of the f'allout occ>Jrred over 
the open occs:l and was not dozLu7:eht.ed I Because this :;119t i.s one of those 
used as the basis of fallout predi.ct.icr for megaton yield weapon;:, tllrcc 
off-site fall.out patterns ai-c preser.teci. 3c Ir?J s-., w.Ldcly known pattern 
is shown in Figure 40. It was construe-:e,l irlmcdiate1.y after the event 
from the preliminary data avai'La3le ai I:o_a, L.PSW. The second pattern 
WRS constructed by NRD?u by cstablishin~~ an _hlt' q-,-.,:rimcnl;al. model.; the field 
data plus a thorough analysis of the wind st.rucl:~~e c>r,i.stinfl at and after 
shot time ‘~;as used. The third pattern ~a:; co:~~,.**uctcd by RAND Corp. , by 
supplemcntillg field observations with model cai.c~!latior~:: . 
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14 
20 
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20 
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05 
05 
05 
08 
06 
12 
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15 
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15 
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40 
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07 350 
-^ -mm 
13 300 
21 330 
12 300 
(?A) (300) 

17 300 
26 310 
26 290 
25 2:, 0 
36 250 
_- 260 
-- 250 
__ 260 
_- 2; 0 

_- 350 
__ __- 

20 
__ 

1.6 
_- 
16 

(l-3) 
09 
__ 

03 
__ 

17 
1-r 
12 

(12) 
12 
16 
20 

28 

33 
55 
jl 

:: 

13 
__ 

NOTES : 
3. . Numbers in parc:;:k::jez a~ !~sl;i~~~tcd values. 
2. :I-h-t:1r wind data xa:. obtr_ir_cci or) board the U.S.S. Curtiss. 
3. TropCc,pause he.iGht was 55,000 f? IGL. 
I+. At II-ho:m the sea 1evc.L pre:;s~~z ~$3: 1006.1 nib, the temperature 

aO%, t!iC dew pint 72O F and 111~ rzlztive humidity 77s. 
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TOTAL YIELD: 11 Mt 

spon:;or: L‘m’il 

SITE: PI% - Bikirli - Shoi 1 Crater 
11-O 41' 7;” N 

165O 16' 23’: E 
Si-te elcvxtiol~: Sea l-eve I. 

CLOUD 'IX-P IIIZ'LGlF!?: --- 110,030 ft XSL 
CLOUi) BOl.TOM IIKLGET: ~:@,~c\O 3, I\"ISL 

‘]‘Yp]< Or’ BURST ANO PIAC?NE!LT: 
Surface 'Dursi from barge oil water 
Water depth: 2$0 ft 

The ~ndividurx‘t island dose rai;es were taken from aerial surveys by 

t11e RadioloGi cul Safety orgnnization nnd coxectcd to H+l. hour with 
tt~e 1; -ls2 dew:- spp roximation. The contami;l3tion due to previous; 
shots was sukkractzd. 
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BIKINI ATOLL 

Reference No. 76 

I 

UNCLE 

.4 ?lAN ,, 

STATUTE MILES 

Figure 4.5 . meration CASTLE - Romeo. 
Island dose rates in r/hr at HI1 hour. 
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feet 

Surfa c-e 04-O 
1,000 060 
2,000 070 
3,ow 060 
4,000 060 
5,030 060 
6, ooo 080 
7,000 160 
8,000 170 
9,000 ___ 

10 ) 000 180 
12) 000 150 
14,000 100 
15,000 (100) 
1-6, oo\3 090 
18, cot 100 
20,000 100 
25,000 170 
30,000 220 
35,000 1eo 
40,000 200 
45,000 300 
50,000 1.~~0 

55,000 2’70 
56,000 me- 
60,000 270 
62, ooo _-- 
Gg ,030 320 
67) OS0 080 

12 

15 
16 
15 
13 
08 
06 
07 
09 
_- 

09 
12 

(:;, 

1'7 
20 

23 
16 
09 
21 

41 
OG 
17 
17 
_- 
I.5 
_- 

12 
25 

070 
070 
070 
070 
090 
120 
100 
160 
1110 
120 

180 
llc0 
100 
(100) 
090 
100 
120 
180 
130 
180 
190 
250 
150 
200 
160 
_-.. 
_ _ -. 
-.__. 
_ __. 

mph 

12 
17 
17 
14 
10 

12 
13 
14 
c6 
06 
06 
12 
13 
(17) 
22 
22 

29 
07 
05 
20 
15 
10 
10 
12 
07 
__ 
__ 
_- 
_- 

dsgrees mph 

O-:0 

060 
070 
090 
110 
120 

(140) 
150 
170 
190 
200 
150 
110 

g:; 
100 
(080) 
200 
170 
220 
290 
200 
150 
170 
--- 
240 
260 
-_- 

20 
21 
18 
21 
21 

(::) 
15 
12 

09 
06 
08 

g 

(% 
02 
32 
15 
08 
17 
20 

05 
_- 

15 
12 
-- 
__ 

----_ -__--- 

NOTE3 : 
1. Numbers in palnentheses are estimated vallxs. 
2. Wind data was obtained on board the U. S. S. Curtiss. 

43: 
Tropopause height was 55,000 ft MSL. 
At Ji-hour the sea level pressure w:>s lOi2.& mb, the tc-mpernt,xe 
809, the dew pain-l. ( '2'F and the relative humidity 77%. 
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TOTAT, S'IELD: 110 kt --- 

FIREBYLL DATA: 
Time to 1s:: minimum: 5.2.; * 2 mcec 
Titne to 2nd maximum: I%: 
RadiiIs at 2nd maximum: ?!-I4 

SITF* 1. FPG - R11Cni - Tare 
ll" 29' 48" N 
lGO 22 /' Uj" E 

Sik cl~~vuti on: Sea kvel 

Jn:lc;!lT C;F UURT,T: lj. 6 ft> -~--- 

CIO3:iD TOP !iElGG:IIT: 53,000 ft NSL _-___ 
CLOUD IIOTJ'CM IIP:IGlIT: KM -- .- 

CifiTJX3 DA.l'A : Diameter: 8co rt ----- 
IkpCh: 75 ft 

The on-site faILlout pattern was const.ructed from survey readings made 

by tcch:lical project pers cnni:l anJ by t!ie ikdiolo~ic~~l Safei;y organiztition, 

plus conversion of ~1ctivit3 measurcmentc of faIlo:k samples collected on 
rai'ts nliti fl*de-.fl.oating buoys n~~chorc:tl .ir~ the lagoon. Tllc fallout 
occ~ll~rcd j ricalLy ~,~i.th resp(_~ >->t to tt!c mtz3suj.C::IL‘:lt stations so that more 

reading:; tliZ!l USli3.l WC?:V hvailablc. 11'1-1~: doI:(I-13te readj rq:s bzre 
extrapolated to 11-1-l ho:lr b:; USlll(< il(:‘;lial fit,l? decay rates. 

76 



IO- ’ ’ 1 1 I I I! 1 I_JJ 
20 I5 io 

Distance From GZ, Statute Miles 

Figure 48 . ~3perai;J.m CASTJ,E - Koon. 
Cn--site dose rate contours in r/hr at II+1 hour. 
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TOTAL YIELD: 6.9 Mt 

SITE: ITG - Bikini - near Dog & 

11’OX 

11@ 39’ 53” N 
I650 23' 1)~" E 

Si!;e elevation: Sea level 

CLOUD TCT' !IEIG!l;r: 94,000 i't i4SL ----.._ 
CLOU? KYi'TObI ItiIGliT: 51,500 ft MS18 

REMAPKE: -- 

The on-cite fallout pattern was drawn from land survey readings made 
by tec‘l!nical project pcJrsonne1 and 'u;; the Radiological Safety organization, 

pl;1s c311vi'I‘s ion 3f the activity to dose-rate readings of samples from 
fallout co11cctors. ‘3~~ shot loraation and l,i>c winds localized the 
radiaticn Levels of mjlitary significance to t.he northeastern portiorl 

01' th? at011 . Tne dos<--rate readings were extrapolated to II+1 hour 

by :isj.zg actual field-dL%cay rates. 
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f’cet degrees mph 
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TOTAL YIELD: 13.5 Mt 

Surface burst from barge on water 

RENARKS: 

The individual island dose rates were computed from the D-1-l day 
aerial-survey readings of the Radiological Safety organization. The 
various. readings were corrected to H+l hour,using the t-l*' re- 
lationship, and extrapolated to 3 ft above the surface, usin!; the air-to- 
ground conversion factors determined later for the REDVING Flathead shot 
102. 'I%e l?ox, George, Nan, Oboe, Uncle and William readiqs were taken 
at ground level. All other readings were obtained by aerial survey. 
The ofC ,-site fallout pattern was d,ocumented for the first time by a 
combined water-surface reading, aerial survey, and water-sampllnp operation. 
The dose-ra-ie readings were extrapolated to H+l hour by ~~r,:ing actual 
decay rates. 
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Figure 53. Operation CASTLE - Yankee. 
Island dose rates in r/hr at H+l hour. 
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Figure 54. Opera t I on CA: TILE - Ynnkec. 
Off-site dose 3ztc: COll~O~_li~S in r/lm tit !I+1 hour. 
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PPG time GMT S~oIlsol~: LASL 

SITE: PFG - Er1iwctok - -_ 
Ivv Mike C!ra+,er 

3.1”” 40 ’ lh” N 
16P 11’ ‘17 ” F: 

TOTAL YIELD: 1.69 Mt 
Site elevation: Sea level 

HJXGJIT OF BUt?;T: 7 St 

C!I,OU!1 TOP J!EIGJ!'I': '71,000 ft I4SIP 
CLOUD BOTTOM JKCGHT: 4c,500 ft MSL 

TYPE: OF BURST AND PL9CEMEYT: 
Surface burst from barge on water 

RENARKS: 

The on-site fallout pattern was.drawri from Radiological Safety 
org>nlzati.on data and by converting the readings obtained from f'all- 
out samples to equivalent dose-rate readings over land. Since the 
fallout went in a northerly direction from ground zero very few of the 
collecting st3tions received significant fallout. The fallout col- 
lectcd was primarily upwind fallout. Aerial survey was used for meas- 
Ure!lY~Ilts north of til; atoll, and two tugs gathered water sampie; ihrol+;J,- 
out t!le fallout area. Analyses of the water samples, combined with a11 
cstimatc of the depth of mixing, served to determine the land-equivalent 
cxp:)sure 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 59 l 
Cloud Dimensions: Operation CASTLE - Nectar. 
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AlItitude H-IlOut - H+(i, hour:; 

(I~l:X,) 
I__-_ 
Dir S,ecd Dir SpP"d Di 1' SF‘""d 

feet dep-ecs mph 

Surface 090 
1,030 090 
2,000 100 
3,000 110 
4,006 110 

5,000 (110) 
6,000 l-10 
7) 000 100 
8,000 100 
9,000 1.10 

10,000 110 
12,000 120 
111, 000 li0 
15,000 (120) 
16,000 130 
18, ooo lti0 
20) 000 130 
25,000 190 
30,000 230 
35,000 210 
40,000 210 
)+5,000 230 
50) 000 280 
55,000 290 
43,000 mm- 

22 
24 
20 
22 

(3) 

14 
12 

13 
16 
20 

(22) 

14 

09 
07 
19 
10 

29 

?I 
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-_ 

aefy-ees 
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___ 
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___ 

1.10 

(100) 
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___ 
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__- 
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140 
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(120) 
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2co 
1.50 
210 
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240 
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_-- 
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23 
^- 
24 
_- 

($ 

__ 

13 
-_ 
16 
12 

(ii) 
J 
08 
21 
06 
14 
29 
31 
24 
27 
30 
_- 

___ 

1.4 0 

(150) 
160 
___ 

160 
-_- 
170 

190 
200 
(200) 
203 
199 

190 
Ca Im 
Calm 
180 
1.80 

Calm 
Calm 

230 
240 

23 
-_ 
20 
-- 

(Z) 

17 
-_ 

16 
__ 
16 
20 
?I. 

(18) 
17 
1.7 
15 

Czln! 
GlllIl 
16 
1.0 

Calm 
Calm 
14 
18 

NOTES: 

1. Numbers in parentheses are estimated values. 

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

1: 
Tropopause height was 56,000 ft MSL. 
At II-hour the sea level pressure was lO06.~1 mb, the temperature 
80°F, the dew point 75'F and the relative humidit.y 8571. 
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FlRE13rlT.k NTA: --- 
Time to 1st minimum: NM 

Time to 2nd ~ximum: NM 
Radius at 2nd m;lximum: NM 

HnGliT OF UuESrT: J 2000 ft under- 
--%%& depth 16,000 ft 

TYPE OF BURST /'~:,!I> PLAC?XENT: 
Subsurface burst - Device 
suspended by c-able from barge 

SPRAY IXWE HXGXT: --_ 880 ft MSL 
FlRST PLUKE iil5IGKT: 1,450 rt MSL 

"The contours given (for H-1.1.4 hour) were compu-ted on the basis of 
surface and subsurface water samples and are reproduced here uncorrected. 
Tncy do not represent fallout activity deposited on the surface. The 
activity was mixed throughout a surface zone whcse depth remained roughly 
constant for t?ie first two days. This contaminated zone resu:Lted from 
debris thrown out locally during the surface events or from upwelling 
of colltaminatcd water from belox. The doi;nwind airborne radioactivity 
varied with the base surge and yielded very little if any residual 
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 apprcximztely three times the axrage intensity 
of 25 to 30 r/k, 3 ft above the surface. 
50 mr/hr 

The area circumscribed by a 
isointensity contour increased to ‘7.5 mi" at Hi-l.4 hr. A-t H+j+.2 

hr it had decxased to 3.5 mi’. Measurements of water samples indicated 
a radioactive decay exponent 
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Distance From GZ, Sttitte Miles 

Figure 61. Operation VIGWAM. Off-site dose rate contours 
in r/hr at H+1.4 hours. 
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Figure 62 . Plu;n? Height Dimensions: Operation WG!4UL 
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Figure 63. Operation REDXING, Shot Locations, Eniwetok Atoll. 
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Figure 64. Operation REDVING, Allot Locations, B!kini Atoll. 
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OPERATION REDWING 

PPG Time 

DATE: 5 p$:ly 1356 
TIME: 062~ 

TXAL YIELD: 40 kt _--- 

FIREBALL WTA: --I_-- 
Ti.me to 1st minim_im: 18 to 3', msec 

Time to 2nd maximum: 190 to 254 msec 
Radius at 2nd maximum: 872.5 ft 

CRATER D!!TA: 
Diameter: 404 ft 
Depth: 44 fi; 
Lip: 15 ft 

Sponsor: LASL 

SITE: PPG - Eniwetok - Yvonne 
11' 33' 28" N 

162c 21' 18" E 
Site ek?wk.iOn: Sea Level 

HEIGHT OF BURST: 17 ft - 

TYPE OF BURST AND PLACEKENT: 
Surface burst from platform on 
coral soil 

CLOUD TOP HEIGYI: 
38,000 ft 1+1:X, (Ref 105) 
);0,030 ft MSL (Ref 112) 

CLOUD BOTTOM E;IGliT* 
22,000 ft F'ISL <E:,f 105) 
13,0X ft WI, (Hei' l-12) 

REMARKS : 

The dose-rates shown for the islands of the atoll are based upon 
grcund and aerial surveys m&de by the Radiological Safety organization 
and by Project 2.65. The dose-rate readings in the immcldiatc environment 
of t!ie crater were calculated from survey readings at low tide on D--l 
day and D+2 days, after the reef around tl~e crater had been flushed by 
at least two high tides. The measured fi~eld gamma decay exponent 

was used to extrapolate the readings to Ii+1 hour. The o;le rc:r<iing 
which gave an II+1 hour dose rate of 57,000 r/hr was uni_quely 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 65. Operation REDvlNG - Ificrmse. 

Island dose rates in r/hr at II+1 hour. 
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loud Diameter 

Cloud Diameter No. 

Time, Minutes 

Figure 67 . Cloud Dimensions: Operation REDVTIIG - Lacrosse. 
Diameter-curve 1 represents the diameter of the main 
cloud; curve 2 refers 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 tl?e second cloud ai 15 minutes. 

104 



sect 

Surface 
1,000 
2,003 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,003 
14,000 
15,000 
16,000 
18,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
9o,oo0 
94,000 
95,000 
98,coo 
lOO,Oc)3 
102,000 
105,000 
106,000 

aegreen 

070 
1.00 
210 
110 
110 
110 
100 
103 
090 
090 
100. 
100 
110 
(180) 
250 
230 
240 
260 
240 
26~ 
260 
240 
240 
280 
130 
130 
080 
110 
090 
100 
100 
100 
___ 
_B_ 
___ 
___ 
___ 
___ 

n-pi1 

17 
28 
28 
28 
29 
33 
34 

2: 
23 
23 
13 

& 
05 
05 
15 
28 
43 

: 
58 
70 
33 
09 
15 

$i 
64 

'6: 
Mm 
_- 
__ 
__ 
mm 
_- 

dCgl*eCS 

ago 
090 
110 
110 
110 
110 
110 
110 
11.0 
100 
100 
100 
090 
(023) 
320 
2/@ 

gz; 

250 
263 
250 
250 
240 
250 
150 
210 
090 
090 
110 
090 
110 
_-- 
100 
_-_ 
100 
___ 
100 
100 

KQ 
% 
090 
119 
110 
110 
110 
110 
110 
110 
110 
100 
050 
(020) 
350 
2'70 
270 
260 
2110 
26!J 
260 
260 
250 
270 
1.83 
170 
Ogo 
110 
110 
090 
100 
_-.. 
100 
___ 
100 
100 
__- 
___ 

mph 

14 
18 
24 
29 
31 
29 
33 

;: 
31 
26 
17 

(Z, 
03 
05 
17 
30 
51 
60 
68 
71 
69 
32 
06 
07 

:z 

:; 
;1 
__ 

57 

i; 
63 
__ 
_- 

degrees 

090 
080 
ogc, 
100 
100 
103 
110 
110 
110 
120 
1-20 
120 
120 

(040) 
320 
250 
210 
260 
250 
2@ 
2Go 
260 
240 
29 0 
l?O 
I.40 
080 
090 
100 
090 
100 
--_ 
100 
100 
_-_ 
___ 
a__ 
-__ 

mph 

14 
18 
22. 
29 
31. 
32 
30 
26 
23 
23 
22 
23 

(Gn9) 
or7 
05 
09 

z,' 
69 
73 
75 
64 
36 
13 
07 
12 
37 
'19 
56 
61 
_.- 
62 
63 
_- 
_- 
__ 
_- 

15 
23 
24 
26 
26 
29 
28 
28 

;: 
33 
22 

($I 

07 
1'1 

z: 
55 

;t 
71 
44 
08 
05 
06 

:: 
64 
69 
I.. 
64 

NOTES: -. 
1. Numbers in parentheses arc estimated values. 
2. Tropopnuse height WELS 52,300 %t MSL. (liei'erence 149). 

3. Wind dnl,a was obtained by the weekher station on Eniwetok Island. 
4. At the curffxe the air pressure was 111.62 psi, l;11e temperature 27.2'C, 

the dew point 21j.0°C, and the relative humidity @I$. 
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Figure 68. Hodographs for Operation REDWING - Lacrosse. 
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HEIGITL’ OF BURST: 4,350 f 150 .ct 
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Figure 69 . Cloud Dimensions: Operation REDWING - Cherokee. 
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TABLE 19 BIKlNI WIND DqTA FOR OPIQXATlOiLT IWDWIIJC - CIEROKEE 

Altitude 
(Kx) 

II-!1cxr Ii-I-3 hours II hcrurs __-- 
Dir Speed Dir Speed Dir Speed -___. -.-- 

feet 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
x>,ooo 
25,000 
30,000 
35,OOC 
40,003 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
78,000 
80,000 
85,000 
87,000 
30,OOO 
95,000 
1OO,oocI 

degrees mph degrees mph degrees mph 

0%) 
100 
030 
090 
093 
090 
Ogo 
Ogo 
09C 
100 
120 
120 
140 

W;) 

130 
140 
150 
140 
260 
230 
240 
250 
210 
100 
030 
100 
@go 
_-- 
0 
080 
___ 
080 
090 
090 

06 
20 
23 
23 
24 
21 
16 
16 
15 
13 
13 
14 

& 
17 
17 
21 
10 
07 
07 
17 
18 
37 
01 
20 
23 
25 
55 

ji 

I_ 

78; 

93 

120 
090 
100 
110 
110 
110 
110 
110 
100 
100 
090 
110 
130 
(140) 
150 
160 
170 
090 
150 
220 
250 
250 
250 
180 
100 
090 
090 
090 
--- 

090 
090 
090 
_-- 
--- 
--_ 

18 lx, 
18 090 
18 100 
23 100 
24 100 
22 100 
17 090 
17 090 
18 090 
15 090 
18 120 
17 lx) 

c:!) 
110 
(130') 

17 150 
16 170 
15 150 
20 160 
14 150 
12 220 
23 230 
37 250 
39 240 
07 230 

:: 
150 
090 

:; 
Ogo 
080 

-- 080 

;; 1:: 

39 --- 
-- --- 
-_ --- 
-- --- 

17 
22 
25 
26 
26 
22 
21 
23 
22 
17 
13 
16 

G:, 
15 
23 
15 
20 
10 
09 

;z 
25 
14 
09 

;; 
53 
60 
-- 
-- 
-- 
_- 
-- 
__ 

NOTES : 
1. Numbers in parentheses are estimated values. 

;: 
Tropopause height was 52,500 ft MSL. 
Wind data was obtained on board the U. S. S. Curtiss. 

4. At H-hour the sea level pressure was 1009.0 mb, the temperature 
8lO~, the dew point 73'F, and the relative humidity 76'):. 
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Figure 70 . Hodograplls for Operation REDWING - Cherokee. 
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TOTAL YlELD: 3.5 mt ----~- 

j??REl3lJJ, DATA : 
Tim? to Is-t minimum: 160 f 1811 msec 
Tim? to 2nd mximum: i-.705 f 2.15 scc 

CR4TKR DATA : Diameter: 2,310 ft 
lkpth: 103 ft 
Lip: No apparent lip CLOUD TX' IIXGKC: --_- ----__ jy, zoo rt l.SI, 

CLOUD BO'?iOFi iKE!li': -~-__-__ 4 g,oco f'l 1455 

The cn-site fallout pattern was drawn from i:,la~ld rcariings taken by 
scientific project 2.65 sunplcmented Ly fallout ;;:~.!~:pl.c zoilcctio:l cn 
raft:; and barges in the la;;oon. The measured field decay C~qJci~~cIl~ 

WL15: usecl to extrapolate the dose-rate rca(lings IXI 114-I hour. It 
was 03r;er;vd that L!le water adjacent to the b)c:~cI~cs ol' .LllE! Ilort!:e1’17 

iskinds c-f' the ato!.~ was ~;ene,ally much mzrc‘ h 1 $ily ~ontamix;-t.ed than . 

the islands. 
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Figure 72, Operation REDYTNG - zxlni. Off-site 
close rate contours in r/hr at II+1 hour. 
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Fjgure 73. Cloud Dimensions: Operation REDWING - Zuni. 
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NOTES: 

I. . Nunibcrs in parentheses are estintited val~~ics. 
2. Tropoyause height. was 51,200 ft MSL. 
3. Wind data was obtzincd on board the U. S. S. Curt:is;r,. 
4. II-hour (iaLa for altitudl?:;. over 51,000 f't were detcrmirlcd by int;ct'- 

polatinc; from m\asui-:-arnents tahcln between II-4 and II+3 hours. 

5* At II-hour the scu lcvcl prc::sure was 1010.5 mb, l.IlC tcmpc!rat;urc 
~I.'P, Lhc dew po:int 76O1;; and :.hc rctI.trLivc humidi1.y eO$. 
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I ’ 

Sponsor: UCRL 

SITE: Pl'G - Eniwetok - Sally 

11° 30’ 33” M 
162O 181 55” E 

Site elevation: Sea Level 

HEIG1lT OF BURST: - 205 ft 

CLOUD TOP IIEIGHT: 8,000 ft MSL 
CLOUD BOTTOM ILEXGHT: 1,000 ft IKL 

TYPE OF BURST AND PlAC!E!4ENT: 
Tower burst over coral soil 

i 

i 
[ REIWXS: 
i 

Only island dose rate readings are available. Thece were tal-en 
from the aerial and ground surveys made by the Radiological Safety 
organization. The t-lo2 decay app roxi.mztion was used to extrapolate 
the dose rate readings to II+1 hour. Significant amounts of alpha 
(Plutonium) contamination acre found on the shot island. 
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Figum 76. Operation HEDWIKG - YLllm. 
Island dose rates in r/hr at II-t1 hour. 
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NOTES : 

1. Tropopausc hei&ht was. 55,500 ft MS,. 
2. Wind data was obtained by the weather c';.ation on Eniwetok Island. 

3. II hour values were interpolated from data taken at E-2 hours and 
H-t-1 hour. 

4. At the surface the air pressure was 14.6h psi, the temperature 
27. ~OC, t11c dew pn:i nl; 23.3°~ cz~ld the rclntive h\xidity 80%. 
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Figure 77. Eodographs for Operation REDWING - 
?kma. 
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. 

Site elevation: Sea level 

CLOIJD TOP IEIGKT: 3;',OL10 ft MSL 

CLOUW KV'I'OM HEIGHT: 10,000 rt MSL 

Onljr island dose-rctte rzaciings are available. These were obtained 

from aerial and ground surveys mde by the Radiological Safety 

organizat:on at H+)c hours. The t-l'" decay approximation was used 

to extrapolate the dose-rste readings to H+l hour. Islands north of 

Yvonne in the atoll were only slightly contaminated. 
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~‘i&ure 78 . Operation REDWIITG - Rsie. 
Islnnd dose rates in r/In nt 114-l hour. 
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Figure 79 . Hodographr, for Operation RENING - 

H+6 

Erie. 
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SITE: PPG - Eniwetok - Irene 
ll" 110' 35” N 

1620 13' 02" E 

IEIGHT OF EUR:'?: 4.5 ft --^ 

TYPE OF B'JRSY /'AX PLACEWET: 
Surface burst in water tank 

over coral soil 

CLOUE TOP IEIGHT: 16,000 ft MSL 
CL3UE GOTTO~i iU:IGHT: 9,000 f-1- KSL 

5 

/ RF3lARKS: 
I 

Only island dose-rate readings are available. These were obtairled 

from aerial and ground surveys made by the Radiolcgical Safety 

organization. The t-Is2 decay approximation Fias used to extrapolate 

the dose-rate readings to Iii-1 hour. 
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I”igure 80 ,. Operation IXIl~~~~G - Ecmino.le. 
Island dose rates in r/hr at Ii+1 hour. 
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NOTES : -- 
1. NUTllbX-S in parentheses are estimated valurs. 

;: 
Tropqause heir,ht was 52,2OO f-t MzSL. (Reference 11+9). 
Wind data was obtained by the weather station 011 Eniwetok Island. 

4. M-hour values were interpolated from &it< 7. taken at II-1 hour and 
H-I-2 hours. 

5* At the surfficc the air pl~::;surc was 11+.64 psi, the tcmperatllre 
3o.pc, the ti(:w point 2)+.'["C ~j.~;~l i-hc ri-iRtive h:lmidj.ty '(:I$. 
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H-l-5 

Figure 81 . Hodographs for Operation REDTAn% - Seminole. 
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SITI:’ : I’PG - Eikir,i - 5,000 St south -- 
or I)ol: 
1.:~' 36' 00" N 

16,> , ) I r-0 ;:"i 1 0' '1 F 

Sitr- elcvatior* I_ I. :&a Level 

TYPIC OF lXL’I?ST AND I’Ji\Cl3ILTT: 

Surface burst from barge on 

water; center of gravity 

appsox. 15 ft above surface 
of water; water depth 11)~ ft 

CLOUD TCI' IETGIIT: 55,700 ft ML 
CLOUD lYxK):4 ILKZCIF~: 38,600 i't MSL 

The on-site fallout pattern was drawn from island readi.nE:; taken 

by scientific projects supplemented by fallout sample collection on 
r?.i fi; .c, and barges i.n the lap,oon. Actual field decay measurements, which 

indicate.I. a decay exponent were used to extrapolate tI,e 

dose-rate readings to II+1 hour. 

The off-site fallout pattern was drawn from occanocraphic surveys. 

The occanograpI]ic surveys used detector probes for measuring the dose- 
rate at depths to ant: below the thermocline. Water-sampling cquipmcnt 

was used for the taking of surface samples and for the collection of 

SamplcS from any desired depth. The dose-rate rmdir'gs were extrapolated 

to Il+l hour by using the decay measurements 01' the sampl~es ,:ol.lected. 
Very little of the fallout r,Ilould have been associated with solid 

particles large enough to pcnetratc ~bclow the thcrmoc:l..ine. 
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Fig 

IO 0 

Distance l&n G?, Statute Miies 
5 

,IIIX 82. Operation REDiiING - Flathead. On-site dose 

rate contours in r/b at II+1 hour. 
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Figure 83 . Operation REDWING - Flathead. 
Off-site dose rate contdurs in r/hr at H-1-J. hour. 
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Figure 84 l 
Cloud. Dimensio;?s: Operation REDWIITG - Flathead. 
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NOTES : 
-1. Tropopnuse height was 48,900 ft MSL at E-hour. 
2. Wind data was 
3* !I-horn values 

H-+1_: hours. 
4. At H-hour the 

the dew point 

obtained on board the U. S. S. Curtiss. 
were interpolated from data taken at H-,2$ hours and 

sea level pressure was 1012.9 mb, the temperature 82.0°F, 
76.0~~ and the relative humidity 82.0%. 
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PJ’G l!l'.me GMT Sponsor: Ilr\SIl --_ 
W'i'11'* J. 1.2 JUI:C 1$x 

-___- 
II June 1956 

TIyd<: 0626 1826 SITE: PPG - Eniwetok - Yvonllc 
11' 33’ Oh” N 

HEGIlT OF B:JJ,,.l ': 200 ft. _ ..- 

TYI’I,: OF EVRST Al'X PiX(:!~M:I\!: 
?:cwer burst over coral soil 

CLOUD TOP KEIGIIT: 25 ) 000 f'" rlSL 
CLOUD IDITOJ',; H!I:IGIU: 14,000 ft 14SL 

Only island dose-rate readings are available. These were obtained 

from aerinl and ~rozld surveys mde by the Eadioloeical Safety orr,:ani- 
zation. Y11e t-l’” decay approximation was used to extrapolate the 
dose-rate readings to M-1 hour. Heavy contamination from this shot, 

fired on central Yvonne, was limited primarily to the shot island. 

iIowevc:r, l,he photo tower on Iilacl~ was hi&l.y contaminated from the 

i'allout. 
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Figure 86 . Opera'Lion REDMlXG - Blackfoot. 
Islmd dos? rates in r/hr at Ii+1 hour. 
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1. Numbers in parentheses are estimated values. 
2.- Tropopause heig,ht was 52,5OG ft MSL. 

3. Wind data was obtained by the wcatllr:r station on Eniwetolc Island. 
4. At II-hour the sea level. prcssurc was l.Ol2.5 mb, the temperature 

81.1°F, the dew point V[3.8°F and the relative humidity &i.G'fG. 
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Fieure 87. Hodpgrnphs for Opwntion RUNII!‘G - Blackfoot. 
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OPlW~!t'IO~; REIXVING Kickapoo 

PI% Time G?TT 

DATE: 1-4 June 1956 13 June 1956 
TIME: 1126 2326 

Sponsor: UCRL 

SITE : PlYi - Eniwetck - Sally -_ 
11° 30’ 38” N 

‘162’ 19’ 11” E 
Site elevation: Sea Level 

IEIGHT 09 B'TRST : i 300 ft 

TYPE OF BURST AND PLACEIvEY..: 
To%;er burst over coral scil 

CLOUD TOP HEIGEl': 16,000 ft I&SL -- 
CLOUD EOTTOX IEIGHT: 11,000 ft MSL 

REMARKS: Only island dose-rate readings are available. These were 

obtained from aerial and ground surveys made by the Radiological Safety 
Organization. The t-I'" decay approximation was used to cxtrzpolcte the 
dose-rate x%adings to II+1 hour. Eeavy contamination was encountered cnly 

on Sally, the shot island. Significant alpha (plutonium) contamir,;)tio:l 

was also found on the shot island. 
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Figure 88. Operation FEDVIXG - Kickupoo. 

Iclnnd. dose r:ti;es in r/it at H+l hour. 
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1. Numbers in parentheses are estimatc!d vnlues. 
2. Tropoyause hei@rL was 53,100 ft MSL. 
3. Wind data was obtained by weather station on Eniwetok Island. 
4. At the surface the air presr,ure WAS 14.65 psi, the temperature 

29.@C, the rel;&lvc: humidity 71%. 
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OI'ElY~l'ION 1X:DWING - Osqy! 

Sponsor: LASJ, 

SITE: PIG - Eniwetok - Yvonne 
11° 3%’ 48” N 

162’ 21’ 39” E 
Site elevation: Ser,. Level 

Air burst over coral sail 

CLOUD TOP HFIGI2: 21,OG3 ft E3.L --p- 
CLOUD BOI'TOh! HEIGI~: I’;,000 i’t I4SL 

REMA.RKS: No significant contamination was observed. 
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j: 

TropopauFe height was 51,500 ft XSL. 
Wind data wns obtained by tile westher statiax on Eniwetolr Island. 

+. H-hour values abs7ve 30,000 ft were interpolated Yrom data t&cl? 
at H-2; hourr an,d H+l$ hour:;. 

5. At the surface the air press.,re was 14.63 psi, +;he temr.er:-ltxlrcl 29.9'C, 
and the relative humitiity 747:). 
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Sponsor: UCRL 

SITE: PI5 - kiwetok - Pearl -- 
11 3’7’ 53” IL’ 

Sea L?VPl 

HtZIGIfl OF B:JRST: 230 f-t 

CLOUD TOP I-EIGIW: --- 42,000 ft MSL 
CLOUD br3TTOX HEIGHT: -- 30,000 ft IGL 

l3FMARKS : -.___ Only island dose-rate readings are available. These were 
obtained f'rom aeriai and ground surveys made by the Radiological Safety 
Or~nnizati.on. The t-l*’ de:tay approximation was used to cxtrspolate 
the dose r&e readings to II+1 hour. Heavy con-tamina-tion rrsu.lted only 
on the shot island. 
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Figure 91. Operation REDWING - Inca. 
Island dose rates I.n r/hr nt II+1 hour. 

150 



.- _-- -_-_--. 
Altitude jJ- 1 hour H- hollr Ii-1 2 llf~U1':; Iii 5 Iiour:; Hi-!: hours 

( WL) 
____~_._____.. 

Dir Speed Di.r Sixxd 1); 1' Gpeed 11 Lr Dir SlXCd 
feet P --- 

.APeA- S 1x2 cd - --_-----A--- 
dcC‘reC_':: c> mph 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
97,000 

100,000 

150 
100 
100 
110 
110 
110 
110 
100 
100 
090 
Ogo 
090 
103 
(1.00) 
103 
080 
080 
010 
24-o 
210 
210 
230 
-_- 
_-- 
_-- 
-we 
___ 
__I 
-__ 
__- 
___ 
__-- 
w-m 
___ 

12 
20 
22 
26 
29 
29 
29 
29 
29 
29 
29 
29 

($I 

24 
22 
25 
18 
25 
30 
36 
__ 
-- 
_- 
__ 
__ 
__ 
__ 
-_ 
_.. 
__ 
__ 
_a 

140 
100 
1co 
100 
100 
100 
110 
100 
100 
090 
ago 
090 
100 
(100) 
103 
080 
080 
020 
220 
200 
210 
240 
300 
350 
___ 

14 
20 
23 
26 
29 
29 
29 
29 
30 
29 
28 
20 

6;) 

24 
23 
22 
16 
23 
29 
36 
23 
22 
__ 

___ 
___ 
___ 
Mm_ 
_-_ 
w-m 
___ 
___ 
SW_ 

__ 
__ 
__ 
__ 
__ 
__ 
-.. 
-_ 
_- 

df2pC.C S rfllA 

13.0 18 
093 21 
WO 24 
090 28 
090 28 
090 29 

100 100 ;"o 
100 31 
100 29 
100 24 
100 24 
100 
(100) (3 
100 23 
O?O 23 
001~~ -7.Y 26 
c'1jg 16 
1'7CJ 12 
170 17 
200 c Lv 
260 35 
320 24 
330 21 
___ __ 
__- __ 
m-e __ 
--_ __ 
___ __ 
a__ __ 
___ -_ 
___ __ 
___ __ 
we_ __ 

030 12 ego 
080 21 080 
090 23 080 
100 080 _ 29 
100 29 080 
100 23 080 
100 28 090 
100 24 090 
100 24 110 
100 24 110 
3.00 24 100 
090 20 090 

(Z, (E, (Z, 
100 21 100 
110 20 090 
100 22 090 
010 13 040 
100 14 150 
170 14 210 
270 17 260 
270 31 300 
020 17 100 
110 21 110 
100 25 090 
100 29 080 
090 49 100 
100 ;? 100 
110 

51 
100 

100 090 
09c 83 090 
090 97 090 
_-_ 100 
l.OO &, ___ 

1.8 
16 
20 
26 
26 
23 
20 
17 
23 
24 
24 
21 

(Z) 
22 
22 
20 
09 
13 
10 
30 
26 
13 
14 
24 
24 
1' 
zz' 
43 
56 

74:: 
43 
__ 

--_I_ 

NCYIXS : 
1. Numbers in parenthesc?s are estimated vCues. 
2. Tropopeuse height was 54,400 f-t MSL at i-i-t5 hours. 
3- Wind data was obtained by the weather station on Eniwetok Island. 
4. H-hour values were interpolated from data taken at II-1 hour and H-+-2 hours. 

5. At the surface the air pressure was llk.63 psi, the temperature 28.6% and 
the relative humidity 81%. 
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I 

Only island dose-rate readings are available. They we~?'c ol:taincd from? 

aerial and f;round surveys tmde by the PIdiol.ogi.zal. %;lf'ety (!?.ganiZatiCn. 

The t- ' " decay app roximtion was used to extrapol.ate the tirze rate 

reatlines to Ii-f-1. hour. Thi. s shot produced less cnntan:inati.ion on Lhc 

iSl.L1IIldC thn11 :_xp,ccted. IIowevcr, the water adjaccr-:t to the northern 

isinnds was heavily con!.ami.nated . 
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NOTl?S : 

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

82.0'~', the dew point 75.0°F and the relative humidity 80.oqlo. 
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OPERATION REDWING - Mohawk 

Sponsor: UCRL 

SITE: PPG - Eniwetok - Ruby 
11° 30' 38” Js 

16Z” 18’ 39” E 
Site elevation: Sea level 

HEIGHT OF DURST: 300 ft 

TYPE OF BURST AND PLACEMENI': 
Tourer burst over coral szil 

REMARKS : The dose-rate readings on the islands of the atoll were -- 
taken by aerial and ground surveys of scientific projects between H+p 

hours and H+56 hours. The experimentally determined gamma field decay 

exponent .,.a5 used to extrapolate the dose rate readings to 

H+l hour. Extremely 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‘, WI-C corrected for the small d.ose rates observed there 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- 
shot dose rates could be neglected. The readings in the vicinity of 

the crater were taken between HA32 hours and H-t-36 hours. The average 

field decay exponent was used to extrapolate the readings 

to II+1 hour. Approximately 2 hours after detonation, light fallout 
started on Elmer and continued for one hour. Peak intensity was 22 mr/hr. 
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CLOilD TOP HEIGHT: 65,000 ft MSL -I 
CLOUD BOTTOM HEIGHT: 42,000 ft MSL 
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Figure 96. Operation Rl?DdING - blo hawk. 
Island dose rates in r/hr nt H+l hour. 
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NOTES : 
1. Nunbers in parentheses are estilrlztcd values. 

9: 

Trqopause height was 56,000 ft I4SI.q. 
Wind data was obkined by the weather. sta?ion on Eniwctolt Island. 

. II-IKN~ values ipterpolatcd for 45,000 fi; and above from 11-3 hours 
ttllcl jr-i-3 110ur:_; data. 

'j. Al. the :;ul*fn~~c~ the air pressure was 1)1-.GI p:;.i, the tempc1-ature .%.5'C, t.hc 
dew ppoint .?F.PC arid the relative Iiumiclity O.I.'j:. 
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I 

Only island dosz rate reaZj:I(=s are available. Tllrse were l.r,ken by 
aerjal. an?. ground surveys ::ir?de by the Radiological. Safety z-p,anizal,ion. 
The 1,-1*2 decay app roxilI~tion was ur,c:d to extrop,3latc 1,nc dd:,e rate 
rcadi~igs to !I+l. hour. Thi.s sllot proc!uch~d exceptj 01~1l.y llcaT;y cont.;;minat.ion 
throu,yhc<: t the upper island:; of the atoll. Water j-11 tile nnrLh e!ld of 
the lagoon was hic_:hl.y cvntaminated for a considerable distance f'ro~ -LIE L 1 
shot island, and RS the silt alic! dcbri:; were moved out by lal;oon cllrrcni.::, 
the colitamination spread widely. 
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NOTES: 
1. Numbers in parentheses are estimated values. 
2. Tropopause heiGht was 52,300 ft NSL at H-3 hours. 
3. Wiild data was obtained by the weather station on l?niwetok Island. 
4. H-hour va!.ues interpolated; H-l hour and iI+l hour data was uccd for 

surfuce through 50,000 fft; Ii-l holr and H-1-4;- hours data was used for 
55,000 ft and abovc. 

5* At the surface the air pressure was l.li.Gn psi, the tem~crature 26.8%, 
the dew point 23.3"C, and the relative humidity 811$. 

14 
14 
17 
24 
28 
25 
24 
21 
21 
20 ! 
23 
18 
12 
12 
09 
09 
22 
i.?, 

20 

15 
28 

g 

IL6 
55 
54 
71 
__ 
106 
96 

167 



I 
62.5 

67.5y52,5 

32.5 H-H@UR 

52.5 

77.5 
92.5-- 

SCALE 

IJfIIlJIIJ 
0 20 40 co 

MILES 

RISE RATE tOO@ FT/‘HR 

- 

52.5 

Figure 102. Hodogmphs for Operation RELWING - 

168 

0 N 

Apache. 



OPERATION REDWING - Navajo 

PPG Time GMT 
MTE: 11 Jul 1956 10 Jul 1956 
TIME: 0556 1756 

Sponsor: LASL 

SITE; PPG - Bikini - South of Dog 
ll" 39' 48" w 
165O 23' 14” E 

Site elevation: Sea level 

HEIGHT OF BURST: 15 ft 

TYPE OF BURST AND PUCEMENT: 
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 ft MSL 
CLOUD BCTTOM 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 
surveys4 The oceanographic surveys used detector probes for measuring 
the dose rate at depths to and below the thcrmocline. 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 H+l hour by using the decay measurements of the samples 
collected. 
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NOTFIS : --- 
1.. Nur:;-~-r; in parentheses are estimated values. 
2. Wind data was obtained on board the U. S. S. Curtiss. 
3. 
11 . 

TropoJXi:lr;c height was 50,000 ft IdSI,. 
At H-hour the SCR lcvcl. pressure was 1010.2 mb, the tcmpcrature 
83..2'F, the dew point 74.0°F and the relative humidity cO.O$. 
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FII?T~'YY~,~, TATA: ___-__ ..-_-_ 
Time to 1 st minimum: 185 to 240 msec 
Time to 2nd maximum: 2.08 see 
Radius at 2nd maxi.mum: 5, $04 i-t 

CW~TICR Ihll’A : 
Diameter: 4,003 ft 
Bept11: 129 f‘t 

wa-lxx-; center of gravity 15 
ft above surface of water; 
depth to bottom 25 ft. 

The on-site fal.l.out pattern was drawn from island readings taken by 
scientific projects, supplemented by fal_l.out sample collection on raf'i.;: 
and barji;es in the lagoon. Actual field decay measurements indicated a 
decay exponent This deF3.y ex:)31;~:1L was used to extrapolate tllc 
dose rate readings to II+1 I~olur. The extrcmcly heavy rains which f'oI_lowed 
thi.s s11ot had no observable effect on the decay rates. On all islands the 
contaminaiion remaining from previous shots was neglic>ib'le in comp:~riscn 
with the high radiation levels produced by this :hot. Very sli[:ht 
fallout, occurring: apnroximat,cly 18 hours 
ground on I%.n by approxi.m7.-l..el~y h mr/hr. 

after. firing incrcascd tile back- 
In contrast to the otlicr ba:T,;e 

shots, contamination was also cxpt:rienccd on the atoll's southwestern 
islands. 

TIE off-si tct i'a~.lo:~t pattern was drawn from oceanographic surveys. The 
oceanogrnp1~i.c surveys used dc:tcctor pro1:es for mcasariiig ~IK: dose rate 
at deptlls to a.nd below the tllcrmoclinc. Water-sampliri:: equipment was 
used for the t.ak;ni: of curfa?t, samples and for the collection of sam,l.es 
from any desired dcpl;Il. The done rate rcadil~s were extrapolated to WI. 
hour by using tI;c decay measurx!rnents of' the samples cnllcctcd. IPaliout 
from the firing of this dcvicc contami.~la~,c:d EMwc-l,ok at.oll. Tl,cz i‘allout 
on Eniwctok ~OIII~C~II~C~? approsim3IeI.y 3 hours after the dcvico was j.'ircd 
with a pt-ak of 100 t.o 1.20 mr/hr. 

175 



176 



200’ 1 1 1 1 I I I I 

150. \ 3. 
5\ 

IO 

z 100 ,.-- 

r 
2 
1 
0 
tj 

L 

2 

5 50 
/ / 

150 100 

Figure 108. 

I I I I 

I- 

_-------;j 

\ 

_l__J__I _-L-- 

-3-i N 

50 CJ 50 100 

Distance from GZ, Statute Miles 

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

177 



Cloud Diameter----lb 

----Cloud Bottom HeiChl 

I I I I I ,- 
0 I 2 3 4 6 f0 

Time, Minutes 

Figure 109. Cloud Dimensions: Operation REDWING - Tewe. 

178 



Surface 090 
1,000 080 
2,000 090 

3,000 110 

4,000 11.0 
5,000 110 
6,000 100 

7,000 100 
8 ) 000 0g 

9,000 09’3 
10 ) 000 0’70 

12,000 030 

14 ,000 000 

1.5,ooo (100) 
16,000 1?9 

18,uoo 090 

2cl,ooo I-30 
25,000 290 

:_io,oc)o 320 
LjT,,ooo 190 
40,000 2611 
‘c> ) 000 250 
50,oco 270 
55,000 110 
60,000 070 
65) 000 090 
70,000 090 
72) 090 ___ 
75,000 080 
m,ooo 100 
8:j ,000 100 
$90) 000 _-- 

15 
l’i 
I.‘( 

18 
18 
1.8 
20 
22 

23 
21 

20 

17 

& 
07 
1.3 
13 
09 
06 
09 
23 
37 
25 
06 

33 
52 
48 

03/3 
090 
100 

1~00 

100 

100 

110 
1. 10 
100 
110 
100 
100 
100 

(100) 
100 
110 
120 

130 
210 

260 

270 
290 
260 
070 
000 

1.00 

110 
110 
B-m 
___ 
--- 
B-W 

16 
1.6 

17 
20 
21. 
20 
23 

23 
24 
22 

17 
15 

(I;, 
15 
15 
13 
07 
13 
13 
28 
21 
21 
olj 

37 
50 
40 
37 
__ 
_- 
__ 
_- 

100 
1.00 
090 
1C:O 
100 

090 
opo 
090 
100 
090 
090 
090 
oh0 

(090) 
090 
120 
140 
100 
l'{O 
I.50 
2'10 

340 
080 
080 
080 
:1-o 0 
090 
--_ 
090 
090 
o9o 
090 

oao 
080 
Ogo 
090 
090 
100 
100 
1.00 

090 
090 
090 

080 

060 

( 080 ) 

030 

1.60 
180 
220 
260 
270 
320 
OJiO 
3x0 
100 

090 
100 

090 
_-- 

090 
ago 
___ 

- 
NW~'l~S: 

1. I\Jlrn!l,C 1-s in payentheser, arc estiimtcd values. 
2. Wind data was obtained on hoard the U. S. S. C&tiss. 

%: 
Tropopause he-i[;llt was 52,000 f't MSL. 
At 11-110~~ the sea level prccsm*e was 1009.3 ml), the tcnlpcratxare 
~.T?E‘, the dew point '1'1"k and the rcla Live 1Jxmidil.y 85%. 
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lETGJI;T OF I3uRS'l': Surrace -- 

Sul-I5ce burst f'rom barge on 

water 

Only island dose-rat e readings are available. These were obtained 

i'ro~ aerial and ground surveys mzdc by the Hsiliological Safety organi- 

zation. The t-l" decay app roximsi..i,on wns ur:cd to c:<t~~ap-~!.atc the dose 

rate rcttdillp,s to F-1 hour. 
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NOTES: 

1. Numbers in parentheses a1.e estimated values. 

;: 
Tropopause height was 50,000 ft MSL at Ii-hour. 
Wind data was obtained by the weather station on Eniwctok 
Island. 

4. At the surface the air pressure wtis 14.62 psi., the tempc-t~~~turc 
3'7.4°C, t11e dew point 24.5OC and the relatjvc humic1it.y tY+$. 
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Figure 113. Operation HARDTACK I, Shot Locations, Eniwetok Atoll 

Reference No.63 

BIKINI ATOLL 
OPERATION HARDTACK I 

SHOT LOCATIONS 

Figure 1 .14. Operat on HARDTACK I, Shot Locations, Bikini Atoll 
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OPERATION HARDTACK I - Yucca 

PPG Time GMT 

mTE: 28 A~X- 1958 28 ~pr 1958 

TIME: 1440 0240 

Sponsor: DOD 

SITE: PPG - USS Boxer 
west of Bikini 
12' 37' 00" N 

163O 01’ 30” E 

60 mi 

Site elevation: Sea level 

HEIGHT OF BURST: 86,000 ft 

TYPEOF BURSTANDPMCmNT: 
Air burst from free balloon 
over water 

CJJoUD TOF HEIGHT: XM 
?!?%D BQTTO!v"I I~IGI!T: NH 

REMARKS: No fallout 
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TABLE 35 BIKINI WIND MTA FOR OPERATION HARIZACK I - YUCCA 

Altitude 

o__ 
feet 

H-h& 
Dir Speed 
degrees mph 

Surface 
1,000 
2,000 

?;: 
5bo 
6,000 
7,000 
8,000 
9,000 
10,000 
12,030 
14,000 
15,0,30 
16,000 
18,000 
20,000 
23,030 
25,000 
30,000 
35,000 
40,006 
45,000 
50,000 
5po” 

55:ooo 
70,000 
75,000 

040 
050 
050 
070 
130 
350 
360 
150 
190 
210 
230 
350 
320 
(320) 
330 

2: 
210 
240 
200 
210 
270 
270 
2-70 
270 
280 
250 
070 
180 

16 
29 

;z 
09 
12 
14 
15 
I2 
09 
06 
12 
15 

15 
07 
15 
18 

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 53,000 ft MSL. 
4. At H-hour the surface air pressure was 14.67 psi, the 

temperature 25.7OC, the dew point 69.6OF, and the relative 
humidity 7546. 
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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 1958 5 May 1958 
TIME: 0615 1815 

TOTAL YIELD: 18 kt 

FIREBALL DATA: 
Time to 1st minimum: 12 msec 
Time to 2nd maximum: 130 msec 

Radius at 2nd maximum: 656 ft 

CRATER DATA: 
Diameter: 340 ft 
Depth: 34.5 ft 
Lip Height: 8 to 14 f-t 
Lip Width: 115 to 170 ft 

Cactus 

Sponsor: LASL 

SITE: PPG - Eniwetok - Yvonne 
11O 331 23(1 N 

162O 21' 15" E 
Site elevation: Sea level 

HEIGHT OF BURST: 3 ft 

TYPE OF BURST ATJD PLACFJJENT: 
Surface burst - Platform on 

coral soil 

CLOUD TOP HEIG:HT: l?>OOO ft MSL 
CLOUD BCTTOI+: !ZIGI:T: TJM 

REMARKS : 

Only individual island dose rates are available. These were obtained 

from helicopter surveys at H+4 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-l*" decay approximation was used to extrapolate 
the H+4 hour dose-rate readings to H+l hour. 
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Figure 116. Operation EARM'ACK I - Cactus. 
Island dose rates in r/hr at Ii+1 hour. 
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: . 
TABLE 36 ENIWFIOK WIND WTA FOR OPlDATION HARDTACK I- CACTUS 

Altitude H+< hour H+5+ hours 
(MSL) Dir Coeed Pir Speed 
feet degrees mph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 

Ez 
7:OOo 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
gdg 

651000 
67,000 
70,000 
75,000 
80,000 
85,000 

g% 
96:ooo 
100,000 
105,000 
110,000 
112,000 

060 
070 
070 
060 
060 
060 
060 
080 
Ogo 
110 
060 
200 
150 
(130) 
100 
100 
120 

090 
050 
270 
-_- 
220 

290 
310 
230 
260 
___ 

210 
120 

070 
080 
080 
090 
me_ 
100 
_-_ 
_-- 
___ 
_-- 

16 
24 
25 
26 
24 

23 
23 
15 
10 
05 
03 
02 

$1 

18 
18 
13 
09 
17 
__ 

37 

z; 
07 
l7 
__ 

07 
08 

5: 

2: 
-_ 

57 
__ 
-_ 
__ 
__ 

060 
060 
060 
060 
060 
050 
040 
030 
010 
040 
160 
220 
180 
(160) 
130 
140 
:40 
150 
230 
260 
230 
230 
270 
2'70 
250 
240 
250 
-mm 

Ogo 
080 
090 
100 
100 
100 
_-- 

090 
090 
090 
090 

16 
29 
24 
26 
28 
25 
24 
l7 
08 
05 
08 
10 

$) 

l5 
15 
18 
15 
26 
32 
39 
33 
23 
1.8 
17 
12 
-_ 

05 
I2 
23 

E 
62 

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 air pressure was 14.66 psi, the temperature 26.7~c, 

the dew point 72oF and the relative humidity 76$. 
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Figure117 . Hodographs L__ _ for ODeration HARDTACK I - Cactus. 
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OPERATION HARDTACX I - Fir 

PPG Time GMT 

MTE: 12 day 1958 11 I%~- 1958 
TIME: 0550 1750 

CLOUD TOP HEIGHT: 9C,OCO ft MSL 
CLOUD 130TTOM H.XGI@: NM 

Sponsor: UCRL 

SITE: PPG - Bikini - SW of 
Charlie 4,000 ft from 
nearest edge of the island 
11' 1~1' 27" N 

1650 16’ 25" E 

Site elevation: Sea 1-e ;-e 1 

HEIGHT OF BURST: n.@ ft 

TYPE OF BURST AND PISiCEMENT: 
Surface burst I‘r.sm b,>rSe on 

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 ob- 

tained, or to make a slow pass over the desired spot at an elevation 
0f 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-Is2 

decay approximation was used to extrapolate the H+4 hour dose rate 
readings to H-l-1 hour. 
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Island dose rates in r/hr at H+l hour. 
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TABLE 37 BIKINI VIND DATA FOR OPERATION HARDTACK I- FIB 

Altitude H-2 ho\lr H*ii i!ours !!+12; hours 

(MSL) Dir :>&Wet1 T)ir ::l,Y!d r,l r QWxi -- 
feet degrees mph degrees mpn degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,ooo 
16,000 
18,000 
20,000 
23,000 
25,000 
30,OOG 
35,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
60,000 
64,000 
65,000 
67,000 
70,000 

78xE 
85:ooo 
88,000 

070 
070 
080 
080 
090 
090 
110 
130 
130 
150 
170 
120 
110 
(090) 
070 
060 
050 
090 
130 
280 
(255) 
230 
240 
260 
280 
(270) 
m-m 
210 
m-m 

%' 
040 
080 
120 
110 
-em 

25 
26 
26 
22 
26 
3g 
26 
23 
17 
17 
15 
08 

c":E) 

C7 
07 
05 
06 

(;!I 

56 
45 

c:% 
_- 

05 

$I 

20 
26 
26 
40 
-_ 

070 
060 
070 
080 
ago 
100 
100 
110 
110 
130 
150 
190 
220 
(170) 
120 
140 
160 
200 
220 
280 
(250) 
220 
@z;' 

_-_ 

‘g’ 

290 
080 
(190) 
_-_ 

("0% 
090 
_-- 
_-- 

25 
26 
26 
26 
29 
30 
29 
24 
18 
18 
16 
07 

$) 
07 
06 
03 
03 
06 

& 

& 
39 

G, 
12 
08 

(Z, 
-_ 

$) 

__ 
_- 

060 

060 

070 
080 
090 
110 
110 
110 
I20 
130 
150 
200 
250 
';;:I 

190 
280 
240 
250 
270 
(235) 
200 
220 
260 
_-- 

(S5o) 
250 
360 
___ 

(110) 
___ 

G% 
ago 
em_ 
100 

28 
26 
29 
29 
25 
22 
23 
31 
29 
18 
13 
13 

CBS) 

02 
01 
06 
10 

(;;I 

;: 

($I 

05 

(G, 
__ 

& 
20 
__ 

53 

NOTES: 
1. Numbers in parentheses are estimated values. 
2. Wind data was taken on board ship located within 30 nautica.1 

miles of the Tower at Nan Island, Bikini Atoll. 

3. Tropopause height was 54,000 ft MSL. 
4. The surface air pressure was 14.64 pi, the temperature 

the dew point 73.0°F, and the relative humidity 80%. 
26.7Oc, 

t 
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Figure 119. Hodographs for Operation HARDJACK I - Fir. 



OPERATION HARDTACK I - Butternut 

PPG Time 
WTE: 12 May 195a 11 May 1958 
ZXZ 0615 1815 

Sponsor: LASL 

SITE: PPG - Eniwetok - SW of 
Yvonne 
4,000 ft from the nearest 
edge of the island 
110 20' 41” N 

162’ 21' 02" E 
Site elevation: Sea level 

HEIGHT OF BURST: 10.13 ft 

TYPE OF BURST AND PLACE?4ENT: 
Surface burst from barge on 
water 
Water depth: 65 ft 

CLOUD TOP FEIGHT: 35,0C0 ft MSL 
CLOUD BOTTOM I-EIGHT: P34 

Only individual island dose rates are available. These were obtained 
from helicopter surveys at H+4 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. Thet-l.% decay 
approximation was used to extrapolate the H+4 hour dose-rate readings 
to II+1 hour. 
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Figure 120 . Operation HARDTACK I - Butternut. 
Island dose rates in r/hr at i-I+1 hour. 
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TABLE 38 ENIWEIOK WIND WTA FOR OPERATION HARDTACK I - BUl'TERNUI 

Altitude H-i hour H+5$ hours .3 :i+ilz hours 

(MSL) Dir Speed Dir Steed "ir Speed - 
feet degrees mph degrees mph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,030 
35,000 
37,000 
40,030 
45,000 
50,000 
54,000 
55,000 
60,000 
g,r; 

7o:ooQ 
72,000 
75,000 
80,000 
84,000 
85,000 

080 
090 
090 
ago 
100 
I.20 
I20 
150 
150 
130 
100 
090 
080 
(080) 
070 
100 
100 
110 
Calm 
230 

(230) 
210 

230 
260 
250 
280 
___ 
200 
-__ 

070 
080 
100 
-__ 

090 
100 
m-e 

12 
24 
25 
25 
21 
18 
18 
16 
13 
09 
10 

09 

$I 

I.2 
09 
07 
Calm 

$1 

t-: 
40 
21 
__ 

05 
-_ 
12 
16 
25 
_- 

;76 
-_ 

080 

080 
080 
ago 
090 
100 
120 

150 
170 
170 
I.20 
190 
150 
(120) 
090 
110 
090 
160 
200 
270 
240 
___ 
220 
240 
260 
___ 

250 
250 
080 
--_ 

070 
-mm 
110 
110 
___ 
110 

17 
24 
24 
29 
28 
24 
24 
21 
16 
15 
08 
07 

& 
09 
09 
07 
02 
03 

:'6 
_- 

39 
28 
33 
_- 

16 
09 
12 
-_ 
18 
__ 
16 
20 
-_ 

29 

070 
080 
080 
090 
100 
110 
130 
130 
150 
170 
160 
230 
200 
';;;I 

070 
070 
340 
3oo 
270 
220 
___ 
210 
250 
260 
___ 
260 
300 
250 
___ 

050 
--_ 
100 
08c 
___ 
100 

16 
28 
29 
29 
26 
24 
21 
17 
13 
15 
10 
09 

g, 

07 
05 
05 
08 
24 
33 
__ 

;: 
40 
__ 

17 
I2 
15 
_- 
10 
__ 

17 
23 
__ 

38 

t 

NOTES: -- 
1. Numbers in parentheses are estimated values. 
2. Wind data was taken by the Eniwetok weather station. 

z: Th 
Tropopause height was 53,000 ft MSL. 

e surface air pressure was 14.63 psi, the temperature 270~,. 
the dew point 74OF, and the relative humidity 80$. 
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I 

OPERATION IARIYTACK 

PPG Time 
MTE: 13 May l'?>b 
TIME: 0630 

TOTAL YIELD: 1.37 Mt 

I- Koa 

GMT 
12 May 1951, 
1830 

FIRER&L DATA: 
Time to 1st minimum: 100 msec 

Time to 2nd maximum: 0.94 to 1.35 set 
Radius at 2nd maximum: 3,641 ft 

CRATER MTA: 
Diameter: i+,ooo ft 

Depth: 171 ft 
Lip: Apparently washed away 

Sponsor: LASL 

SITE: PPG - Eniwetck - West 

end of Gene 
11' 40' 30" N 

1620 12' 2G" E 
Site elevation: Sea level 

HEIGHT OF BURST: 3 ft 

TYPE OF BURST AXD PLACE!4ZJT: 

Surface burst from 10 ft deep 
tank of water sitting on coral 

soil 

t 

CLOUD TOP IIEIGI+?T: ,2,2co ft XSL 
CLOUD BOTTO;.! 'GIGIiT: rq7: 

Only individual island dose rates are available. These were cbtained 
from Radiological Safety organization helicopter surveys at Ii+)+ hours. 
The heliccpter survey technique called for i,he pilot either to land 

t11e 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 PActor 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-Is2 

decay approximation was used to extrapolate the II+4 hour dose rate 
readings to II+1 hour. 
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TABLE 39 ENIh'!ZlY3K WIND MTA FOR OPERATION ILARDIACK I- KC% 

Altitude hour H-i; !!+5 ; hours H+ll'. hours 

(MSL) Dir Cpeed Dir ::need Dir Speed 

feet degrees mph degrees mph degrees mph 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,oOQ 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,030 
@,OOo 
65,OOc~ 
70,000 
74,030 

BEG 
85:000 
90,000 
92,000 
95,030 
100,000 
105,000 
llC,c00 
118,000 

050 
070 
0-V 
080 
080 
ago 
100 
100 
100 
090 
090 
100 
110 
(110) 
120 
110 
070 
200 
270 
250 
190 
223 
240 

290 
280 
140 
093 
100 
m-w 
100 
100 
030 
090 
090 
--_ 

18 
29 
31 

33'6 
33 

;? 
31 
25 
25 
29 

(ii) 

12 
08 
09 
14 
24 
31 
29 
40 
36 
13 
17 
07 
16 

080 
070 
070 
080 
080 
090 
100 
103 
100 
lx) 
130 
150 
(;g) 

140 
130 
180 
160 
240 
170 
190 
260 
280 
230 
210 
060 
130 
___ 

070 
090 
100 
110 

18 
32 
38 
37 
29 
29 
23 
18 
20 
20 
18 
23 

(ii) 

14 
05 
18 
18 
21 
31 
23 
52 
35 
14 
07 
08 

09 
mm 
20 
36 
53 
71 
-_ 

5 

126 
-_ 

060 
080 
080 
030 
Ogo 
100 
110 
100 
080 
070 
090 
lx) 
120 
(160) 
190 
180 
220 
180 
170 
250 
180 
230 
(z;) 

200 
270 
(210) 
150 

2: 
103 
--_ 
100 
--_ 

18 
26 
29 
29 
31 
26 
26 
26 
23 
20 
14 
13 

(Z) 
12 
05 
09 
16 
14 
21 
2i 

33 
33 
12 
(09) 
07 

30 

6; 

__ 

23 

z:: 

;96 
__ 
we 
__ 
-_ 
__ 

16 
18 

__- 
100 
100 
100 
100 
-_- 

_- 
_-_ 
100 
m-e 
100 
100 

6EI __ 
75 
101 

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

Tropopause height was 57,000 ft MSL. 
2: Th e surface air pressure was 14.66 psi, the temperature 27.PC, 

the dew point 74OF, and the relative humidity 78. 
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OPEMTION HARDTACK I - 

PPG Time GMT 
MTE: 16 ??ZZ May 1938 16 May 1958 

1330 0130 

Sponsor: ML/COD 

SITE: PPG - Eniwetok -south by 
SSW of Irwin about 6,QOc) 
ft from the island 
ll" 20' 41” N 
162' 10' 44” E 

Site elevation: Sea level 

HEIGHT OF BURST: -500 ft under 
water 

TYPE OF BURST AND P-LACE&!EYT: 
Underwater - Device suspended 
by a cable. Water depth 
3,200 ft 

REMARKS: 

PLUME TOP HEIGFIT: 
at 155 set 

1,760 ft MSL 

PLUME DIAYETER: 3,400 ft MSL 
at 152 set 

"Nearly all of + ,he total gamrra dose occurred within 25 minutes after 
zero time and was due to the passage of airborne radioactive material. 
Gamma doses in excess of 1OOr occurred within the first 15 minutes at 
downwind distances iess than 16,000 feet. 
residual field due + 

In both ihstances r,he 

insignificant, 
,o deposited radioactive materiei was relE.-:iveiv 

although radioactive 
L 

hazard." 
foam may represent a radiological 

I 
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Figure 125. Operation HARDTACK I - Wahoo. 

On-site cumulative dose to 6 hours in roentgens. 
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TABLE 40 EXIWEIOK WIND WTA FOR OPFRATION HARDIACK I- W4HOO 

Altitude H-l+ hours H+4,', hours 
(MSL) Dir Speed Dir 'peed ._ 
feet degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
l2,ooo 
14,000 
16,000 
18,000 
23,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,WO 
50,000 
52,000 
55,000 
60,000 
65,000 
69,000 
70,000 
73,003 
75,000 
~O,OCKI 
85,000 
90,000 
95,000 
lCO,OOO 
110,000 
114,000 

0% 
0%) 
090 
0% 
09QA 
070 
040 

;i: 
290 
280 

310 
290 
020 
240 
040 
06O 
240 
300 
250 
270 
280 
340 
--_ 
070 
060 

Ogo 
mm_ 

Ogo 
Ogo 
--- 

100 

Ogo 
O9O 
--_ 
_-. 
--_ 
--_ 

17 
22 
22 
20 
17 
13 
08 
07 
12 
17 
21 
16 

09 
07 
14 
08 
05 
02 

5: 
25 
29 
15 
__ 
06 
15 
17 
__ 

E 

60 

:; 
__ 
__ 
__ 
__ 

degrees nph 

080 16 
080 18 
080 2O 
080 21 
080 20 
060 14 
050 12 
350 07 
300 14 
300 20 
300 22 
290 14 
310 I.2 

340 09 
020 09 
040 13 
010 07 
360 07 
260 10 
e-m -_ 

270 30 
-em -_ 
310 24 
270 09 
_-- __ 
020 20 
_-_ __ 

120 10 

100 07 
060 13 
___ 

Ogo G 
_-- -_ 

O9O 72 
___ __ 

Ogo 79 
103 93 
100 100 

--- 

NOTES : 
1, Wind data was taken by the Eniwetok weather station. 

Tr~popause height was 59,000 ft MSL. 
The surface air pressure was 14.69 psi, the temperature 
30.8Oc, the dew point 73"F, and the relative humidity 63%. 
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OPERATION HARDTACK I - Holly 

PPG Time GMT 
lXTE: 21 May 1958 20 May 1958 
TIME: 0630 1830 

Sponsor: LASL 

SITE: l PPG - Eniwetok - 
of Yvonne, 4,900 
from the nearest 
of the island 
ll" 32' 38" N 
1620 21' 22" E 

West 
f: 
edge 

Site elevation: Sea level 

HEIGHT OF BURST: 13.06 ft 

TYPE OF BURST ANDPLAC~ENT: 
Surface burst from barge on 
water 
Water depth: 40 ft 

CLOUD TGP HEIGHT: 15,000 ft MSL 
CLOUD ECrT'iY)M HEIGHT: 7.000 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 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 503 ri'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 41 ENIWEKX WIND MTA FOR OPERATI3N IIARMICK I- HOLLY 

Altitude II-$- hour H+5:i, hours Ii+105 hours 

(MSL) Dir S peed Dir Speed DirF- Speed 

feet degrees mph degrees mph degrees ,nph 

Surface 080 
1,000 080 
2,000 080 
3,000 080 
4,030 080 
5,000 080 
6,000 090 
7,000 100 
8,000 120 

9,000 150 
10,000 180 
12,000 210 
14,003 280 
15,000 (270) 
16,000 250 
18,090 22Q 
20,000 220 
23,000 250 
25,000 270 
30,oc)o 280 
35,000 -_- 
36,000 270 
40,000 220 
45,000 210 
50,000 230 

16 
24 
26 
26 
24 

23 
14 
10 
12 
12 
12 

05 

& 
05 
05 
09 
12 

13 
24 
-_ 

24 
22 

38 
20 

090 
080 
080 
080 
070 
070 
080 
100 
120 
140 
150 
210 
240 

(230) 
150 
120 
220 
260 
290 
280 
280 
__- 
200 
210 

270 

23 
26 
26 
24 
22 

17 
17 
17 
14 
14 
10 
10 
05 
(05) 
05 
02 
10 

09 
05 
Oc) 
22 

080 
070 
070 
080 
080 
080 
070 
080 
'110 
120 

150 
210 

270 
(309) 

;i: 
240 
2io 
240 
240 
270 
m-m 

190 
210 

270 

23 
26 
24 
24 
26 
2Lc 
20 
16 
17 
14 
09 
05 
02 
(05 
07 
09 
12 
10 
10 
21 
20 

-- 

z; 

17 

__ 

39 

z 

NOTES: 
_P 

1. Numbers in parentheses are estimated values. 

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

3* Tropopause height was 52,000 ft MSL. 
4. The surface air pressure was 14.65 psi, the temperature 27'C, 

the dew point 75OF, and the relative humidity 75%. 
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Figure 128. Hodographs for Operation HARM!AtX I - Holly. 
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OPERATION HARDTAC" I - Nutmeg 

PPG Time GMT 
DATE: 22 May 1958 21 May 1958 
TIME: 0920 2120 

Sponsor: UCRL 

SITE: PPG - Bikini - West end Tare 
110 29' 46” N 

1650 22' 15" E 
Site elevation: Sea level 

HEIGHT OF BURST: 12.11 ft 

TYPE OF BURST AND PLACZ,?E:!T: 
Surface burst from barge on 
water 

CLOUD TOP HEIGHT: 20,030 ft MSL 
CLOUD BOTTOM HEIGHT: p1 

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/PTlR-3(j survey meter modified to read up to 500 r/hr. 
The t-r." decay approximation was used to correct the H+4 hour dose- 
rate readings to H+l hour. 
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TABLE 42 BIKINI WIND MTA FOR OPERATION HARDTACK I- N-WMEG 

Altitude H-hour !{+2: hours l!+t3$ ho1;rs -- 
(MSL) Dir zy,eed Dir Zpeed Dir speed 

feet degrees mph degrees mph decrees mph 

Surface 

1,000 

2,000 

2%: 

z::: 
71000 
8,000 
9,000 

10,ooo 
12,000 
14,003 
15,000 
16,000 
18,000 
20,000 
23,030 
25,000 

30,000 
33,000 
34,030 
35,000 
40,000 
45,000 
50,000 
55,000 
57,om 
60,000 
64, ooo 
65, ooo 
70,O~ 
72,O~ 
75,000 
80,000 
82,030 
83,000 
85,mo 

090 
ago 
ago 
090 
o9Q 
093 
103 

090 
070 
090 
100 
080 
120 
(110) 
110 
223 
240 
210 

230 
310 
___ 

3oo 
m-w 
200 

250 
320 
_-- 
030 
200 
___ 

090 
110 
___ 

080 
090 
-me 
___ 

W 

16 
16 

15 
18 
18 
16 
17 
18 
18 
18 

17 
10 

(Z) 
12 
I.2 
09 

09 
06 
24 
-- 

21 
__ 

35 
23 
10 
__ 

07 
06 
__ 

09 
12 
__ 

25 
36 
__ 
_- 

52 

080 
070 
070 
080 
ago 
120 
110 
100 
080 
o9Q 
100 

130 
150 

(140) 

3’: 
280 
190 
200 

310 
___ 
-me 
260 
230 
-__ 

310 
080 
_-- 
160 
-__ 

120 
110 
_-a 
___ 

090 
090 
___ 
___ 

16 
18 
16 
18 

15 
14 
17 
20 
20 

23 
23 
16 

(Z) 
10 
10 
08 
0-i 
1s 
14 
__ 
__ 
16 
24 
__ 

07 
07 
-_ 

06 
-_ 

08 
08 
__ 
__ 

;; 
__ 
__ 

080 
070 
080 
080 
ago 
090 
110 
110 
080 
090 
110 
120 
140 

il30) 
120 
070 

310 
320 
27G 
263 
220 
_-- 

14 
14 

15 
14 

09 
12 

09 
14 
14 
14 
14 
14 
14 

';z) 

0" 

05 
07 
12 

09 
16 
__ 

_-_ -- 

240 14 

290 14 
200 02 
040 02 
--- -- 

250 07 
080 07 
___ __ 

080 08 
050 08 
__- __ 

090 m-7 3 
_-_ __ 

090 22 
__- __ 

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. 
Tropopause height was 54,000 ft MSL. 

? Th e surface air pressure was 14.@ psi, the temperature 27.4OC, 
the dew point 72-.5"F, and the relative humidity 76s. 
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Figure 130. Hodographs for Operation HARDTACK I - Nutmeg. 
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OPERATION HARDTACK I - Ye1lowwood 

Sponsor: LASL 
WTE: 26 May 1958 26 MB.Y 1958 
TIME: 1400 0200 SITE: PPG - Eniwetok - SW of 

Janet 5,000 ft 
11° 39' 37" N 

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

HEIGHT OF BURST: 10.52 ft 

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

CLOUD TOP HEIGHT: 50,000 ft MSL 
CLOUD BO'TT0I.I FEIG:iT:_ 30,OCO ft MSL 

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 f'actor 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-Is2 decay approxi- 
mation was used to extrapclate the H+4 hour dose-rate readings to H+l 
hour. 
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Figure 131. Operation HARM!ACK I - Yellowwood. 
Island dose rates in r/hr at H+l hour. 
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I 

TABLE 43 ENIWEYOK WIND WTA FOR OPERATION HAR'JIACK I - YEXLOVWCDD 

Altitude 
(MSL) 
feet 

-- 
II-hour H+4 holirs RF10 hours -_- 

Dir cueed Xr Speed Dir .;Ix'ed 
degrees mph degrees mph degrees mph 

080 
080 
080 
090 
100 
100 
100 
090 
090 
090 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,0C0 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,oOC 
45,000 
50,030 
55,000 
60,000 
65,000 
70,000 

EE: 
85:000 
93,000 
95,000 
100,000 
1.5,oOO 
110,000 
115,000 
120,000 
122,000 
l23,OCO 

090 
090 
090 
090 
080 
080 
070 
060 
050 
050 
050 
040 
050 
(060) 
070 
060 
070 
093 
100 
080 
110 
070 
030 
090 
050 
070 
060 
090 
080 
100 
100 
103 
100 
090 
080 
080 
100 
110 
___ 
110 

14 
16 
16 
18 
17 
16 
13 
13 
09 
10 
08 
3.2 

(% 
07 
20 
30 
18 
22 
29 

;: 
32 
24 
24 
23 
09 

:; 
49 

:: 
63 

:z 
79 
105 
112 
__ 
114 

070 
080 
080 
080 
0%) 
09Q 
080 
070 
070 
070 
060 
050 
020 

(:z"o 
060 
360 
080 
090 
070 
090 
080 
090 
090 
050 
060 
050 
100 
100 
100 
080 
090 
090 
090 
090 
090 
Ogo 
100 
100 
--_ 

18 
23 
1'1 
17 
15 
12 
09 
09 
12 
12 
13 
14 

(Z) 
07 
12 
14 
18 
18 
23 
23 
36 
29 
17 
32 
20 
16 

$ 
48 

:z 

$ 

109 
105 
92 
90 
__ 

( 

090 
030 
360 
360 
350 
103 
030 
08~ 
090 
073 
050 
090 
030 
090 
050 
030 
080 
080 
110 
090 
090 
090 
___ 
___ 
-_- 
-__ 
-__ 
___ 
___ 
__- 

15 
18 
18 
18 
16 
12 
12 
12 
15 
15 
09 
12 

(ii) 

06 
09 
23 
16 
29 
23 
30 
32 
23 
24 
24 
21 
21. 
35 

2: 
61 
__ 
_- 
-- 
__ 
__ 
__ 
_- 
__ 

- 

NOTES : 
1. 
2. 

2: 

Numbers in parentheses are estimated values. 
Wind data was taken by the Eniwetok weather station. 
Tropopause height was 55,003 ft MSL. 
The surface air pressure was 14.66 psi, the temperature 30.6"C, 
the dew point 73uF, and the relative humidity 63%. 
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Figure 132. Hodographs for Operation HARDTACK I - ye l10ww ood. 
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OPERATION HARDTACK I - Magnolia 

PPG Time 
DATE: 27 May 1958 26 May 1958 
TUIIE: 0600 1800 

Sponsor: L4SL 

SITE: PPG - Eniwctok - 
Yvonne, 3,000 ft 
the nearest edge 
island 
llc 32' 34" N 
162O 21' 14" E 

SW of 
from 
of the 

Site elevation: Sea level 

HEIGHT OF B'URST: 13.88 ft 

TYPE OF BURST AND PlACF?lEPY: 
Surface burst from barge cn 
water 

CLOUD TOP H'JIGYT. i I. 44,ooc :t M5L 
CLOUD EOT'ICIv: HEIGHT: - 1,7,ilcc fi I’ “. 

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-l*= 
decay approximation was used to extrapolate the H+4 hour dose-rate 
readings to Ii+1 hour. 
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TABLE 44 ENIWETOK VIND DATA FOR OI'ER~Y'ION HARWACK I - MACNOI,IA 

Altitude 

(MSL) 
feet 

H-holJr x+/3 hours II+11 ho:lrs -- 
Dir f+cd Dir :‘r‘~ed Dir :-Ixed _ 
degrees mph deart‘cs 

L mph degrees wh 

Surface 
1,000 
2,000 

;>g 

5:ooo 
6,000 

.7,ocQ 
8,000 
9,000 
10,000 
l2,oco 
14,000 
15,000 
16,000 
18,000 
20,000 

23,000 
25,000 
30,000 

35,000 
40,ocQ 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 

78~y~: 
85:ocx1 
90,~O 
91,OcQ 
95,000 
100,000 
105,000 
110,000 
ll3,W 

090 
080 
080 
090 
100 
120 
120 
080 
070 
070 
070 
060 
040 

(040) 
050 
100 

130 
090 
080 
060 
060 
080 
090 
040 
050 
050 
100 
080 
090 
090 
090 
090 
Ogo 
___ 
___ 
me_ 
__- 
-em 

16 
14 
14 
14 

15 
10 

07 
05 
08 

09 
09 
09 

(::, 
05 
09 
09 
16 
12 

31 
25 
24 

249 

23 
31 
15 
18 

?'9 

;8' 

78 
__ 
__ 
__ 
__ 
__ 

110 
100 
100 
100 
100 

0%) 
070 

070 
070 
060 
060 
140 
110 

(ll0) 
100 
1%) 
090 
073 
060 
060 
040 
060 
060 
020 
050 
050 
070 
110 
110 
100 
100 
100 
___ 

100 
100 
100 
100 
100 

16 
16 
14 
10 

09 
09 
07 
07 
09 
09 
09 
03 

G-6, 
09 
09 
12 
14 
/ 

:: 
20 

30 
22 

30 
35 
25 
23 
22 

32 

E 
64 

68 

t: 
99 
101 

Ogo 
080 
100 
080 
090 
090 
09Q 
060 
020 
040 

030 
260 
l50 

0;;' 

080 

070 
050 
020 

030 
030 
050 
020 

350 
050 
080 
100 

090 
Ogo 
100 

090 
090 
___ 

OS0 
080 
___ 
___ 
___ 

12 
14 

O? 
09 
07 
08 
06 

03 
06 
06 

03 
63 

c::, 
05 
09 
12 

15 
13 
21 

23 
25 
18 
16 
28 
20 
16 
21 

ci 
61 
69 
__ 

764' 
__ 
__ 
_b 

NOTES: 
1. Numbers in parentheses are estimated values. 
2. Wind data was taken by the Eniwctok veat!ler station. 

Tropopausc height was 54,000 ft MSL. 
2: Th e surface air pressure was 14.65 psi, the temperature 26.8Oc, 

the dew point 72"F, and the relative humidity 76s. 
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Figure 134. Hodographs for Operation HARM!ACK I - Magnolia. 
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OPERATION I14RlYTACK I - 

I 

Tobacco 

PPG Time GMT 
MTE: 3p May 1558 30 May 1558 
TIME: 1415 0215 

Sponsor: LASL 

SITE: PPG - Eniwetok - 3,000 ft 
NW of Janet 
110 35’ 48” N 

1623 ~3’ 48” E 
Site elevation: Sea level 

TYPE OF BURST .riND PLACE3'lSNT: 
Surface burst from barge on 
water 

CLOUD TOP HEIGIPT: 18,300 ft MSL -- 
CLOUD BOTTO1;: iI3GHT: ?!?4 

RENARKS: 

Only individual island dose rates are available. These were obtained 
from helicopter surveys made by the Radiological Safe-ty 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-35 survey meter modified to read up to 500 r/fir. The 
t-la2 decay approximation was used to extrapolate the !I+4 hour dose 
rate readings to H+l hour. 
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Figure 135. Operation HARDTACK I - Tobacco. 
Island dose rates in r/hr at H+l hour. 
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I 

TABLE 45 ENIWEIOK WIND MTA FOR OPFRATION HARDTACK I- TOMCCC 

Altitude 
(MSL) 
feet 

H-a hour H+3:: hours !I+q,. hours 

Dir Speed Dir Spccd I)ir Speed 
degrees mph degrees mph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,m 

xii 
7:ooo 
8,000 
9,000 
10,ooo 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,oocJ 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
94,000 
95,000 
100,000 
105,ooo 
110,000 
118,000 

) 

080 
080 
080 
090 
ago 
090 
090 
ago 
100 
110 
130 
140 
130 

':E 
I20 
120 
130 
120 
190 
240 
200 
200 
230 
290 
070 
130 
110 
090 
090 
100 
100 
--_ 
100 
100 
100 
ago 
ago 

14 
24 
36 
21 
16 
14 
17 
22 
21 
18 
20 
14 

(E 
13 
12 
12 
14 
12 
07 
15 
17 
17 
17 
07 
08 
24 
17 

z; 
68 
69 
__ 

71 

;72 
77 
95 

080 
080 
080 
ago 
090 
100 
100 
110 
IlO 
110 
110 
lx) 
130 
(130) 
J-30 
140 
110 
140 
130 
200 

230 
220 
220 
230 
220 
070 
140 
070 
ago 
100 
100 
100 
me_ 

090 
ago 
100 
_-_ 
___ 

23 
26 
29 
29 
26 
22 
22 
21 
16 
16 
20 
09 

(Z) 
05 
02 
02 
05 
07 
08 
12 
14 
25 
18 
05 
13 
18 
23 

:: 

6"9 

69 
69 
76 
-_ 
__ 

130 

09 
100 
110 
l-20 
130 
140 
140 
130 
120 
110 
100 

(E 
120 
110 
110 
I20 
150 
210 
210 
210 
230 
270 
240 
100 
160 
070 
ago 
090 
ago 
o9Q 
ago 
___ 

28 
24 
28 
30 
25 
22 
22 
26 
29 
32 
33 
29 

Z, 
09 
10 
17 
18 
16 
07 
o9 
26 
26 
12 
08 
18 
12 
24 
38 

i; 
71 
71 
__ 
we 
__ 
__ 
__ 

f 

t 

NOTES: 
1. Numbers in parentheses are estimated values. 

;: 
Wind data was taken by the Eniwetok weather station. 
tiopopause height was 55,000 ft MSL. 

4. The surface air pressure was llr.65 psi, the temperature 28.9cc, 
the dew point 75"F, and the relative humidity 74%. 
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OPERATION I~RDTACK I - Sycamore 

PPG Time .GbQ 
IXTE: Gm 31 May 1958 
TIME: 1500 0300 

Sponsor: UCFU 

SITE: PPG - Bikini - SW of 
Charlie 4,000 ft from 
the nearest edge of the 
island 
11' 41' 27" N 

165@ 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 TCP HEIGHT: 46,000 ft MSL 
CLOUD BOTT91 XZGHT: NM 

Only individual island dose rates are available. These were obtained 
from helicopter surveys made by the Radiological Safety organization 
at Ii+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-l-a decay approximation was used to extrapolate the H+4 hour 
dose rate readings to II+1 hour. 
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TABLE 46 BIKINI VIND MTA FOR OPERATION HARDTACK I - SYCAMORE 

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

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
l2,ooo 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,mo 
3o,mo 
33,000 
34,000 
35,000 
40,000 
45,000 
50,000 
53,000 
55,000 
57,000 
60,000 
65,000 
66,000 
70,oOQ 

8x% 
81:ooo 
85,000 
90,Qoo 
91,000 

94,000 

090 
110 

100 

110 

110 

110 

110 

100 

100 

110 

120 

120 

080 
(080) 
ago 
120 
l-30 
160 
140 
010 
270 
-mm 

(260). 
220 
230 
280 
___ 

(15o) 
loo 
120 
080 
___ 

loo 
ago 
loo 
100 
--- 
--- 
s-e 
--- 

12 
22 

23 
28 
24 
18 
14 
17 
07 
14 
14 
16 

(% 
12 
13 
18 
10 
23 
09 
06 

($I 

24 
18 

GO, 
35 
26 
16 
-_ 

24 
38 

:z 
-- 
-- 
-- 
-- 

100 

090 
090 
ago 
100 
110 

110 

110 

100 

100 

110 

110 

(% 

050 
100 
140 
130 
100 
040 
-me 
-em 
280 
230 

'z) 
080 
(080) 
m-w 
I20 
--- 
060 
ago 
-__ 
100 
--- 
--_ 

0% 
W 
--- 

17 
21 
22 
24 
23 
22 
18 
18 
18 
17 
16 
16 

(1':) 
I2 
09 
12 
17 
14 
13 
-_ 
-- 

17 

G 
12 

(Z, 
__ 
22 
-- 

.3o 
31 
-- 

53 
-_ 
-_ 

:; 
_a 

070 
080 
080 
080 
090 
080 
090 
100 
100 
ago 
110 
1-30 
100 

'w&l 

I.20 

1OG 

090 
010 
060 
-mm 

(SE, 
230 
300 
270 
___ 
060 
-me 
100 
--- 
-__ 

ago 
--- 

ago 
--_ 

ago 
080 
--_ 
080 

21 
22 
24 
25 
23 
18 
15 
15 
15 
20 
14 
16 

(EZ) 

07 
02 
08 
16 
13 
__ 

(% 
23 
25 
08 
__ 
16 
-- 
20 
__ 
__ 

29 
-- 

53 

i; 
75 

68 

NOTES: 
1. Numbers in parentheses are estimated values. 
2.. Wind data was taken on board ship located within 30 nautical 

mllcs of the Tower on Nan Island, Bikini Atoll. 

3. Tropopouse height was 55,000 ft MSL. 
4. The surface air pressure was 11+.62 psi, the temperature 28.6Oc, 

the dew point 74°F and the relative humidity 73s. 
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Figure 138. Eodographs for Operation HARDTACK I - 
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OPERATION EIARIYIACK I - Rose 

PPG Time 
WTE: 3 June 1338 
TIME: 0645 

GMT 
2 June 1958 
1845 

Sponsor: LASL 

SITE: PPG - Eniwetok - SW of 
Yvonne 4,000 ft from the 
nearest edge of the island 

Site elevation:. Sea levei 

EEIGHT OF BURST: 15.43 ft 

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

CLOUD TOP HEIGHT: 17 
CLOUD BOTTOM HEIGHT: 

MSL 
ft MSL 

Only individual island dose rates are available. These were obtained 
from helicopter surveys made by the Radiological Safety organization 
at 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 tmake 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.i.n order to obtain a reasonable approxi- 
mation of the true ground reading. The basic instrument ustd in the 
aerial surveys was the AN/PDR-39 survey meter modified to read up 
to 500 r/hr. The t- "' decay app roximation 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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TABLE 47 EXIWETOK WIND MTA FOR OPERATION IIARMIACK I - 

Altitude H-, hour ti+si hours 

(MSL) Dir ::pe?d Dir, :‘PX!d 

feet degrees mph degrees mph 

Surface 
1,000 
2,000 
3,000 
4,000 

5,000 
6,000 

7,000 
8,000 

9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
63,000 
65,000 
70,000 
75,000 
77,000 
80,000 
85,000 
90,mo 
95,000 

100,000 
105,000 
110,000 
114,000 

080 

070 
080 
060 
080 
080 
090 
080 
070 
070 
070 
070 

GE) 

110 
130 
100 
100 

Ogo 
140 
180 
160 
240 
060 
loo 
050 
090 
___ 

110 
___ 
___ 
___ 
___ 
___ 
___ 
___ 
___ 

25 
26 
26 
24 
21 
20 
22 
23 
29 
25 
23 
10 

E) 
07 
12 
09 
22 
24 
15 
09 
29 
21 
07 
24 
28 
22 
33 

4; 
__ 
c- 
_- 
_- 
_- 
_- 
_- 
__ 

070 
060 
070 
070 
080 
090 
080 
070 
060 
060 
080 
130 
110 
(110) 
120 
lx) 
130 
100 
LOO 
090 
090 
130 
160 
090 
090 
120 
060 
100 
110 
___ 
110 
ago 
W 
loo 
100 
100 
080 
110 

23 
22 
24 
25 
20 
17 
21 
24 
22 
18 
14 
12 
09 
(08) 
07 
13 
17 
15 
23 
21 
15 
24 
3 
09 
21 
20 

;z 
35 

4; 
42 
54 
65 

L," 

;"6 

NOTES: 
1, Numbers In parentheses are estimated values. 

FrOSE 

2. Wind data was taken by the Eniwetok weather 
station. 
Tropopause height was 57,000 ft. XSL. 

43: Th e surface air pressure was 14.62 psi, the 
temperature g.2"C, the dew point 74'F, and 
the relative humidity -iy$. 
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OPERATION HARDTACK I - Umbrella 

PPG Time Sponsor: IjOD 

WTE: 9 June 1058 6 June 13>o 
TIME: 1115 2315 SITE: PPG - Eniwetok - NXE of 

Henry 
ll" 22' 51" N 
162O 13’ 09” E 

Site elevation: Sea level 

Water depth: 150 ft 

HEIGHT OF BURST: 150 ft underwater 

TYPE OF BURST AND PLACD+!E:1<T: 
Sub-surface burst on lagoon 
bottom 

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 radioactive material. Gamma doses in excess of 1OOr occurred 
within the first 15 minutes at downwind distances less than 14,000 feet. 

The residual field due to deposited radioactive material was relatively 
insignificant, although radioactive foam rray represent a radiological 
hazard.(l 
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TABLE 48 !ZNIWEIVK WIND WTA FOR OPFXATION HARDTACK I- UMBREU.4 

Altitude H+:; hour H+6, hours 
(MSL) Dir S eed Dir :; peed 
feet degrees mph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,O~ 
35,000 
40,000 
45,000 
50,O~ 
55,O~ 
60,000 
65,000 
70,000 

6zE 
851000 
Wo,~O 
95,000 
99,000 
100,000 
105,000 

060 

050 
060 
070 
080 
080 
0%) 
100 
100 
100 
loo 
110 
I20 
100 
160 
070 
ago 
080 
050 
330 
260 
270 
280 
160 
140 
ago 
100 
100 
100 
Ogo 
Ogo 
Ogo 
w-e 

ago 
ago 

23 
26 
24 
24 
25 
28 
28 
21 
17 
20 
24 
18 
15 
09 
05 
07 
02 
06 
06 
14 
14 
15 
10 
08 
07 
24 

c 

:T 

E 

60 
58 

070 
--_ 
me- 
___ 
___ 
_-- 
___ 
_-- 
_-- 
___ 
___ 
___ 

070 
060 
C30 
190 
030 
360 
350 
250 
270 
200 
200 
150 
040 
120 
080 
___ 

W 
___ 

Ogo 
___ 

W 
___ 
__- 

23 
-_ 
__ 
_- 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
_- 

09 
15 
07 
05 
09 
05 
17 
15 
15 
29 
20 
06 
08 
22 
16 
__ 

57 

6; 
se 

56 
_a 
__ 

NOTES : 
1. Wind data was taken by the Eniwetok weather station. 
2. Tropopause height was 54,000 fY MSL. 

3. The surface air pressure was 14.66 psi, the temperature 
30°C, the dew point 72'F, and the relative humidity 

63% 
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OPERATION HARDTACK I - Maple 

PPG Time GMT 
DATE: 11 June 1958 10 June 1958 
TIME: 0530 1730 

Sponsor: UCRL 

SITE: PPG - Bikini - South of 
Fox 
11' 41' 14" N 
165O 24' 54" E 

Site elevation: Sea level 

HEIGHT OF BURST: 11.58 ft 

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

CLOUD TOP HEIGHT: 40,000 ft MSL 
CLOUD BCTTOM fE:IGHT: NM 

REIMARKS : 

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-la2 
decay approximation was used to extrapolate the H+4 hour dose-rate 
readings to II+1 hour. 
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TABLE 49 BIKINI WIND IXTA FOR OPERATION HwiDTACK I - MAPLE 

Altitude Ii+:_ hour !I+$ hours H+l,?i hours 

(MSL) Dir Scced Dir Speed Dir speed 

feet degrees mph degrees mph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 

Ei: 
71000 
8,000 
9,000 
10,000 
12,030 
14,000 
15,000 
16,000 
18,000 
20,000 

23,000 
25,000 

30,000 
35,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
60,000 
63,000 
65,000 
70,000 
75,000 
80,030 
83,000 
84,000 
85,000 
90,000 

080 
080 
080 
080 
100 
110 
120 
130 
140 
130 
130 
100 
080 
m&I 

140 
140 
130 
190 
270 
250 
270 
310 
330 
070 
(080) 
m-m 
100 
me_ 

070 
090 
090 
090 
___ 
-mm 

Ogo 
090 

25 
23 
24 
23 
22 
22 
22 
18 
20 
20 
18 
24 

(Hi) 

29 
28 
21 
10 
20 
38 
33 
24 
20 

(Z) 
__ 

14 
__ 

33 
21 
32 
58 
__ 

6; 
79 

040 
070 
070 
080 
0%) 
I.20 
140 
150 
150 
140 
130 
120 
140 
':;;I 

I20 
130 
140 
190 
280 
(285) 

G$) 

-mm 

'z' 
130 
a-_ 

25 
22 
20 
17 
14 
17 
20 
18 
18 
16 
20 
20 

$I 

24 
26 
l5 
08 

CT, 

& 
23 

(06) 
02 

13 
-_ 

-we __ 

090 25 
___ __ 

090 56 
___ __ 

090 56 
_-- __ 
mm_ __ 

050 
070 
070 
080 
090 
100 
110 
100 
110 
110 
110 
120 

6% 
130 
150 
130 

SE 
280 
(285) 
290 
350 
350 
___ 

(250) 
230 
360 
100 
___ 
080 
-em 

Ogo 
100 
me- 
-_- 
e-m 

21 
23 
23 
21 
20 
23 
16 
13 
09 
12 
14 
13 

(ii, 
20 
13 
15 
20 
18 

& 
17 
26 
24 

(0;) 
07 
08 
22 
__ 
24 

60 
61 
-_ 
_- 
__ 

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, Bikini Atoll. 
Tropopause height was 53,000 ft MSL. 

2: Th e surface air pressure was 14.66 psi, the temperature 
27.0°C, the dew point 74'F, and the relative humidity 81s. 
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Figure 144. Hodographs for Operation HARDTACK I - 
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OPERATION HARDIACK 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 
ilo 41’ 27” N 

165O 16’ 24" E 
Site elevation.: Sea level 

CLOUD TOP HEIGHT: 48,600 ft 
CLOUD BOTTOM HEIGhT: NM 

HEIGHT OF BURST: 10.82 ft 

TYPE OF BURST AND PLACE3vlENT: 
Surface burst from barge on 
water 

REMARJts: 

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-la2 

decay approximation was used to extrapolate the H+4 hour dose rate 
readings to H+l hour. 
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TABLE 50 BIKINI WIND WTA FOR OPElUTION HARKTACK I- ASPEN 

Altitude H+f; hour H-rjf hours H+12$ hours - 

(MSL) .Dir Speed Dir Sneed Dir B,eed 

feet degrees mph degrees mph degrees mph 

060 
060 

060 

070 
090 
090 
m-e 
__- 
___ 
100 
100 
100 
110 
(110) 
ILO 
110 
I.20 
I20 
130 
140 
0;;' 

200 
___ 
-me 

190 
em- 

(110) 
__- 

070 
060 
-se 
s-m 
I.20 
0%) 
060 
___ 
-se 

Surface 
1,030 
2,000 

Z% 

5:ooo 
6,000 
7,000 
8,000 
9,000 
10,000 
l2,OCC 
14 ) 000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
3o,mo 
35,000 
37,000 
40,000 
44,000 
45,ooo 
50,000 
54,000 
55,000 
56,000 
po; 

62:ooo 
64,000 
66,000 

70,000 

;a% 
8g:cmo 

050 
070 
080 
090 
090 
090 
100 
110 
110 
120 
110 
110 
120 
(110) 
110 
I.20 
I20 
140 
150 
160 
170 
__- 

150 
_-_ 
160 
190 

(;z, 
__- 

21 
22 
21 
21 
21 
20 
22 
22 
22 
23 
14 
16 

(::, 
13 
13 
13 
21 
23 
26 
29 
_- 
26 
__ 

23 

2 
(13) 
_a 

___ __ 

150 08 
060 20 
__- __ 
___ __ 

Ogo 29 
m-m __ 
___ __ 
e-m _- 

21 
22 
22 
22 
24 
25 
__ 
__ 
we 
22 
22 
13 

(Z, 
17 
15 
18 
17 
21 

($I 

33 
__ 
me 
28 

(iii, 
-_ 

15 
17 
__ 
__ 

38 
23 
45 
__ 
__ 

060 

070 
070 
070 
070 
070 
090 
090 
080 
080 
080 

Ogo 
090 
(090) 
09 
090 
09 
100 
I20 

130 
(150) 
m-m 
170 
180 
___ 
200 
D-d 

(150) 
110 
___ 
100 
m-e 
110 
-we 
060 
w-m 
080 
110 

23 
24 
24 
22 
24 
24 
22 
12 

23 
21 
17 
17 

(Ii) 

17 
17 
15 
18 

(22& 
-_ 

2: 
_- 
20 

(Z, 
10 
_- 
20 

08 
__ 

23 

48 
57 

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, Bikini Atoll. 
Tropopause height was 52,000 ft MSL. 

2: Th e surface air pressure was 14.66 psi, the temperature 27.4'C, 
the dew point 74'F, and the relative humidity 78%. 
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OPERATION HARI-YIXCK I - Walnut 

PPG Time GlYT 
IXTE: 15 Jun 1958 14 Jun 1.958 
TIME: 0630 1830 

Sponsor: LASL 

SITE: PPG - Eniwetok - 5,000 ft 
SW of Janet 
11’ 39’ 37” N 

162O 13’ 31” E 
Site elevation: Sea level 

HEIGHT OF BURST: 7.21 ft 

TYPE OF BURST AND PLACl3IENT: 
Surface burst from barge 

CLOUD TOP HEIGl?T: 61,000 f-t NSL 
CLOUD BOTTOM HEIGXT: NM 

on water 

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 cc:lld be 
obtained, or to make a slow pass over the desired spot at an elevation 
0f 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-le2 
decay approximation was used to extrapolate the H+4 hour dose-rate 
readings to H+l hour. 
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TABLE 51 ENIWJTLVK WIND WTA FOR lfiRDTACK I- WALNUT 

Altitude H-2 hour II+52 hours li+lO:'; hours 

(MSL) Dir Speed Dir Speed Mr Speed 
feet degrees mph degrees mph degrees mph 

Surface 

l,OOC 
2,000 

Z:Z 

xz 

;:cg 

9:ooo 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
x),000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
pg 

65:ooo 
?O,Ooo 
75,000 
80,000 
85,000 

g%: 
95:ooo 
100,000 
105,000 

070 
070 
080 
ago 
ago 
090 
ago 
ago 
ago 
loo 
100 
ago 
110 

(110) 
110 
110 
110 
150 
200 
180 
190 
210 
150 
140 
110 
_-_ 

080 
100 
ago 
ago 
ago 
090 
ago 
ago 
___ 
__s 
m-e 

16 
22 
22 
22 
22 
20 
17 
15 
15 
15 
15 
15 

(ii, 
23 
23 
21 
14 
13 
29 
24 
26 
16 
1.6 
09 
__ 
2o 
26 

t; 

2; 

TZ 
__ 
__ 
__ 

100 
070 
080 
100 
100 
100 
110 
110 
110 
110 
100 
I20 
110 
(120) 
130 
I20 
130 
110 
130 
160 
160 
160 
160 
180 
170 
___ 
080 
ILL0 
ago 
ago 
ago 
ago 
loo 
s-e 
loo 
100 
ago 

17 
25 
20 
20 
20 
18 
21 
21 
17 
14 
15 
10 

$89, 
12 
22 
20 
07 
07 
14 
29 
28 
26 
30 
06 
__ 

3'; 
28 

if 

76 
mm 

77 

z 

080 
060 
070 
080 
090 
090 
ago 
ago 
100 
100 
120 

Ogo 
110 

(110) 
110 
I.20 
I20 

130 
140 
170 
(170) 
170 
170 
210 
--- 

050 
090 
'o9;' 

(080) 
ago 
___ 
080 
___ 
_-_ 

ago 
090 

17 
17 
21 
21 
21 
24 
26 
24 
2o 
16 
17 
IL? 

(:A, 
09 
15 
14 
14 
1.8 

(Z) 

42; 
28 
_- 

15 

& 

c% 
59 
__ 

54 
__ 

i; 
78 

NOTES: 
1. Numbers in parentheses are estimated values. 
2. Dind data was taken by the hblwetok 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 76'F, and the relative humidity 84%. 
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OPERATlON 1WRM'ACK I - Linden 

PPG Time GMT 
MTE: 18 Jun 195& I.8 Jun 1958 
TIME: 1500 0300 

Sponsor: LASL 

SITE: PPG - Eniwetok - West of 
Yvonne, 4,000 ft from 
the island 
ilo 32’ 39” N 

162O 21' 23” E 
Site elevation: Sea level 
Water depth: 33 ft 

HEIGHT OF BURST: 8.25 ft 

TYPE OF BURST AND PLACE$ZENT: 
Surface burst from barge on 
water 

CLOUD TOP HEIGHT: 20,OCO ft MSL 
CLOUD BOTTOM HEIGHT: NM 

REMARKS: 

Only individual island dose rates are available. These were obtained 
from helicopter silrveys 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-l." decay approximation was used to extrapolate 
the H+4 hour dose-rate readings to H+l hour. 
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Island dose rates in r/hr at H-f-1 hour. 
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TABLE52 ENIWEIOK WIND WTA E'OR OPERATION HARDTACK I - LINDEN 

Altitude H-hour H+3 hours II+53 hours 
(MSL) Sir Speed Dir raeed Dir Sneed 

feet degrees mph degrees mph mph degrees 

Surface 

l,O(xJ 
2,000 

3,000 
4,000 
;Pg 

7bO 
8,000 
9,ooo 
10,ooo 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
3o,m 
35,000 
40,000 
41,000 
45,000 
50,000 

EE 
651000 
70,000 
75,ooo 
80,000 
85,000 
9o,oo(J 
95,000 
100,000 

110 
090 
100 
I.20 
120 
I20 
120 
120 
I.20 
110 
100 
110 
140 
(130) 
130 
110 

100 
100 
140 
060 

070 

320 
___ 
340 
030 
120 
100 
W 
100 
120 
100 
090 
Ogo 
W 
.loo 

18 
17 
14 
I2 
22 
09 
09 
05 
05 
07 
15 
14 

(:E > 
17 
24 
20 
16 
13 
15 
25 
07 
__ 

13 
07 
15 
16 

;i 
40 
48 

:; 
85 
110 

110 
080 
080 
090 
110 
110 
110 
100 
100 
080 
090 
110 

(11%) 
130 
110 
110 
100 
140 
070 
-.._ 
010 
290 
mm- 
010 
140 
090 
___ 
100 
-we 
100 
-we 
090 
es_ 
100 

18 
14 
15 
12 
09 
10 
08 
o-l 
05 
07 
09 
12 

$1 

25 
23 
I2 
13 
13 
__ 
14 
17 
__ 

07 
13 
09 
-_ 

33 
__ 
52 

;4 
__ 
95 

) 

070 
_-_ 
--_ 
_-_ 
___ 
-em 
me_ 
_-- 
--_ 
es_ 
em_ 
--_ 
-__ 

(J-20 
120 
130 
120 
130 
140 
080 
040 
320 
___ 

340 
060 
200 

090 
090 
-__ 
_-_ 
_-_ 
_-- 
___ 
__- 
-__ 

16 
__ 
__ 
-_ 
- -. 
__ 
-_ 
-_ 
-_ 
-_ 
-_ 
-_ 

(ii) 

18 
16 
10 
07 
07 
l-2 
13 
-_ 
22 
07 
14 
23 
26 
-_ 
-_ 
-_ 
-_ 
-_ 
__ 
__ 

NOTES: 
1T- Nunibers in parentheses are estimated values. 

2. Wind data was taken by the Eniwetok keather station. 
3. Tropopause height was 54,000 ft MSL. 
4. The surface air pressure was 14.65 psi, the temperature 3l.2'C, 

the dew point 77. 50°F, and the relative humidity 71s. 
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Figure 150. Hodographs for Operation HAR!'ITACK I - Linden. 
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OPERATION HARDTACK I - - Redwood 

PPG Time GMT 
WTE: 28 Jun 1958 27 Jun 1958 
TIME: 0530 1-730 

Sponsor: UCRLI 

SITE: PPG - Bikini South of Fox 
11' 41' 14" N 

1.65~ 24' 54" E 
Site elevation: Sea level 

HEIGHT OF BURST: 10.79 ft 

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

CLQUD TOP 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+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 survevs was the 
meter modified to read up to 500 r/hr. The t-l's decay 
was used to extrapolate the H+l, t hour dose-rate readings 

AN/PDR-39 survey 
approximation 
to H+l hour. 

258 



%
 0 

0 



TABLE 53 BIKINI WIND MTA FOR OPERATION HARDTACK I - REDWOOD 

Altitude Ii-+$ hour Ii+94 hours II+125 hours 

(KSL) Dir Speed Dir Speed Dir Speed 

feet 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
72,000 

degrees mph 

070 23 
070 23 
070 25 
070 23 
070 20 
080 18 
100 21 
100 22 
110 22 

110 23 
110 23 
110 21 
110 

(110) 100 ($ 

090 16 
100 18 
080 12 
140 12 
070 06 
180 08 
170 16 
210 26 
230 24 

310 07 
130 08 
-_- _- 
___ __ 
___ -_ 

degrees mph 

080 23 
090 29 
080 29 
ago 28 
090 26 
100 23 
100 22 
110 22 
120 20 
110 18 
120 20 
110 20 
120 

(110) (E:, 
110 21 
120 25 
110 21 
100 22 
100 28 
m-w _- 
__- me 
-mm _- 
_-- __ 
___ __ 
-em -_ 
___ __ 
m-m __ 
--_ __ 
-me __ 

degrees mph 

090 
090 
100 
100 
100 
110 
110 
110 
110 
110 
110 
120 
100 
000) 
100 
120 
110. 

130 
140 
120 
140 
190 
220 
040 
140 
080 
090 
100 
110 

25 
33 
29 
24 
12 

17 
16 
23 
25 
28 
24 
25 

c;$ 

29 
23 
20 

23 
23 
07 
07 
09 
16 
18 
28 
41 
54 
46 

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 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 
MTE: 28 June 1358 27 June 1958 
TIME: 0630 1830 SITE: PPG - Eniwetok - SW of 

Janet 4,000 ft to 
nearest edge of island 
ll" 39' 48” N 

162O 13’ 48” E 
Site elevation: Sea level 

HEIGHT OF BURST: 9.17 ft 

CLOUD TOP HEIGHT: 50,000 ft MSL 
CLOUD BOTTOM HEIGHT: NM 

TYPE OF BURST A?JD PIACEMENT: 
Surface burst from barge on 
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 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-r" decay approxi- 
mation was used to extrapolate the H+4 hour dose-rate readings to H+l 
hour. 
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TABLE 54 ENIWEI'OK WIND DATA F'OR OPERATION HARMJACK I - ELDER 

Altitude H-$ hour H+5$ 1lours ii+ll: hoxr-s 

(MSL) Dir Speed Dir Speed Dir Speed 

feet degrees mph 

Surface 

1,000 

2,000 

?%: 
51000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
34,000 
35,000 
40,000 
45,000 
50,000 
53,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
go,000 
95,000 
100,000 
105,000 
11q,ooo 

080 
070 
070 
080 
Ogo 
090 
100 
120 

130 
130 
120 

090 
090 
(100) 
110 
120 
110 
110 

090 
230 
-_- 

190 
180 
180 
180 
__- 
120 
100 
100 
060 
100 
090 
090 
090 
090 

degrees 

24 090 
26 070 
26 090 
24 100 
22 100 
22 100 
22 110 
23 110 
21 110 
22 100 
20 110 
20 100 

100 
(100) (rf) 
100 

13 120 
16 120 
16 120 

15 100 
16 180 
_a 

33 
47 

$I 

23 
23 

';=&I 

__ 180 
13 (160) 
26 100 
28 m-w 
46 100 
47 _-- 
61 Ogo 
67 e-m 

;: 
100 
-mm 

mph 

17 
23 
24 
24 
22 
24 
28 
23 
22 
24 
26 
22 

(Z) 
22 
22 
22 

17 
14 
21 

38 
(37) 

(Z) 
13 

$I 

48 

;i 
_- 

87 
__ 

105 
117 
107 

_-- -_ 100 
_-_ _- 100 
w-m -_ 100 

116,000 _-_ __ 1.00 go 
NOTES: 
1. Numbers in parentheses are estimated values. 

degrees mph 

100 16 
100 26 
100 26 
100 26 
100 26 
100 26 
100 26 
100 26 
100 26 

100 30 
100 31 
100 26 

100 (100) 
100 

(3! 

080 (060) 
100 

(5;) 

110 23 
140 28 
___ _- 

140 31 
190 26 
240 07 
150 13 
-_- mm 

270 30 
110 23 
090 47 
Ogo 56 
090 56 
090 61 
Ogo 74 
090 87 
090 90 
mm_ _- 
_ _ ._ _- 
___ _- 
-__ _- 

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

3 
. 

+. 
?$;pOp~i:~ he.tl'.ht WU 52,OOO ft M+ 

\ ::ilrt':~(*c :1 1.1. -prc?ssure w:~:> 14.b3 psi, the temperature 27.4'C, the 
(IVW pcint rliiOI', and t1lc relative humidity 'j'8$. 
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Figure 154. Hodographs for Operation HARDTACK I - Elder. 
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OPERATION HARMACE I - Oak 

PPG Time GMT 
WTE: 29 June 1958 28 June 1958 
TIME: 0730 1930 

TOTAL YIELD: 8.9 Mt 

FIREMLL DATA: 
Time to 1st minimum: NM 
Time to 2nd maximum: 2.98 set 
Radius at 2nd maximum: NM 

CRATER DATA: 
Diameter: 4,400 ft 

Depth: 183 f-t 

Sponsor: LASL 

SITE: PPG - Eniwetok - 3 mi 
SW of Alice 
ll" 36’ 28” N 

162O 06’ 28” E 
Site elevation: Sea level 
Water depth: 13 ft 

HEIGHT OF BURST: 6.5 ft 

TYPE OF BURST AND FLACEMENT: 
Surface burst from ciarge on 
water 

CLOUD TOP IZIGHT. j. 78,000 ft MSL 
CLOUD BOTTOr.: IiEIGHT: iiN 

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 a 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-l'" decay approximation was 
used to extrapolate the H+4 hour dose-rate readings to H+l hour. 
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TABLE 55 ENIh'EXQK WIND MTA FOR OPERATION HARDTACK I - OAK 

Altitude 
(MSL) 

Ii+;- hour H+4.% hours !?+?.i hours 
Dir S peed Dir Speed Dir +?ed 

feet degrees mph degrees mph degrees mph 

16 
22 
24 
24 
24 
22 
20 
20 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

~0,000 
l2,OOO 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
44,000 
45,000 
50,000 
55,000 
57,000 
60,000 
65, ooo 
7o,@m 
75,000 
80,GOi) 

85,om 
90,000 
91,000 
95,000 
1Oo,oCO 
105) OCKI 
110,000 
114,ooC 

120 

090 
100 
100 
100 
110 
110 
I20 
lx) 

130 
140, 

150 
130 
(130) 
130 
130 
130 
140 
140 
140 
^__ 

120 
060 

(070) 

(%) 

20 
18 

17 
16 

(Z 1 
17 
17 
18 
17 
22 
16 
__ 

20 
14 

(14) 

& 

09 
080 
080 
080 

Cgo 
100 
110 
I.20 

130 
130 
130 
130 
150 
(;W$) 

150 
160 
160 
150 
140 
140 
110 
___ 

W 
160 
070 

110 12 ___ 

___ __ 080 

___ __ 090 
___ __ 

--a __ :: 
_.._ __ 1GQ 
___ __ 100 
..__ __ W 
___ __ 090 
___ __ _-.. 
em_ __ Wm.. 

SW_ me m-s 

s-s se mm_ 

v-s -_ a__ 

12 
17 
22 
22 
20 
23 
17 
17 
17 
17 
17 
18 

(ii) 

20 
20 
26 
23 
20 
16 
16 
__ 

18 
21 
08 
a_ 

-_ 
__ 
-_ 
__ 
me 

100 
100 
100 
100 
100 
100 
100 
J-00 
100 
100 
loo 
I20 

130 
(130) 
130 
130 
200 
170 
170 
190 
16C 
100 
___ 

080 
140 
046 
me_ 

080 
100 

090 
0%) 
100 

Ogo 
090 
___ 

0%) 
090 
100 
100 

22 

33: 
28 
60 
23 
16 
18 
18 
17 
13 
13 

(Z) 
07 
07 
05 
12 
12 
09 
10 
16 
__ 

17 
08 
12 
__ 

3’; 
41 

2; 

:! 

8'; 

95 
106 

115 
121 

NOTES: 
1. Numbers in parentheses are estimated values. 

Wind data was taken by the Eniwetok weather station. 
Tropopause height was 50,000 ft MSL. 

4. The surface air pressure was 14.64 psi, tte temperature 27.3'~, 
the dew point 76.5'F, and the relative humidity 874. 
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Figure 156. Hodographs for Operation HARDTACK I - Oak. 
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OPERATION HARDTACK I - Hickory 

PPG Time GMT 
IXTE: 29 June ly58 23 June 1958 
TIME: 1200 2400 

CLOUD TOP HEIGIiT: 24,000 ft MSL 
CLOUD BOTTOM I~iGI?l': 12,000 ft MSL 

Sponsor: UCRL 

SITE: PPG - Bikini - Off west 
end of Tare 
llo 29’ 46” N 

165O 22' 15” E 
Site elevation: Sea level 

HEIGHT OF BURST: 12.11 ft 

TYPE OF BURST AND PLACR4ENT: 
Surface burst from barge on 
water 

CRATER WTA: Not available 

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 s.low 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-33 survey 
meter modified to read up to 500 r/hr. The t-l*' decay approximation 

was used to extrapolate the H+4 hour dose-rate readings to H+l hour. 
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TABLE 56 BIKIXI WI?J-Jl lXTI\ FOROPERATION IflRUCACK I - HICKORY 

Altitude II-!1our II+G hours Ii+12 hours 
(MSL) Dir Speed Dir Speed Dir Speed 
feet degrees mph degree,s mph degrees mph 

Surface 
1,000 
2,000 
3,000 
4,000 

EZ 
7:ooo 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 

2E: 
451000 
50,000 
55,000 
60,000 
65,000 
70,000 
72,000 

090 
080 
080 
080 
ago 
090 
090 
ago 
090 
ago 
100 
100 
110 
booI 
100 
110 
110 
100 
060 
Calm 
160 
___ 

09 
23 
23 

$44 
24 
21 
22 
20 
17 
18 
14 

(Z) 
20 
21 
12 
09 
06 
Calm 
08 
mm 

___ 
___ 
___ 
___ 
___ 
___ 
___ 

__ 
__ 
__ 
_- 
__ 
__ 
mm 

050 
080 
080 
080 
090 
090 
080 
ago 
090 
080 
070 
050 
070 
kg 

040 
040 
030 
_-- 
010 
100 
110 
040 
140 
350 
070 
120 
070 
060 

23 
28 
36 
36 
16 
31 
29 
24 
22 
15 
12 
1-3 

GJ, 

15 
16 
06 
-_ 

07 
08 
09 
20 
10 

i; 

t; 
41 

080 
080 
080 
080 
080 
070 
060 
060 
070 
090 
090 
070 
070 
(070) 
070 
060 
030 
040 
010 
050 
110 
070 
020 
060 
350 
080 
090 
080 
-me 

17 
22 
24 
23 
21 
20 
21 
21 
18 
21 
20 
21 

&) 
21 
23 
15 
09 
16 
03 
12 
08 
14 
03 
28 
35 

2: 
__ 

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 MSL. 
4. The surface air pressure was 14.6~ psi, the temperature 27.8Oc, 

the.dew point 81.3'F, and the reiative humidity 84%. 
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Figure 158. Hodographs for Operation HARDTACK I - 
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I - Sequoia 

GMT Sponsor: LASL 

1 July 1-358 
1830 SITE: PPG - Eniwetok - $ mi 

west of Yvonne 
ilo 321 39” x 

162O 21' 23” E’ 
Site elevation: Sea level 

HEIGHT OF BURST: 6.5 ft 

TYPE OF BURST AND PLACWW;T: 

Surface burst from barge 

CLOUD TOP HFIGHT: 
CLOUD BOTTOM HEIGHT: NM 

17,000 ft MSL on water 

REMARKS: 

Only individual island dose rates are available. These were obtained 

from Radiclogical Safety organization helicopter surveys at II+k 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-l'" 

decay approximation was used to extrapolate the H+4 hour dose-rate 
readings to H+l hour. 
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Figure 159. Operation HARIJTACK I - Sequoia. 
kland dose rates in r/hr at H+_1 hour. 
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TABLE 57 ENIWETOK WIND WTA FOR OPERATION HARDTACK I- SEQUOIA 

Altitude H-5 hour S+s+ hours H+l@& hours 

(MSL) Dir Speed Dir Speed Dir Speed 

feet mph degrees mph degrees degrees 

Surface 
1,000 
2,000 

3,000 
4,@x) 
5,cJoo 
6,000 

i%z 
9b 
10,000 
l2,ooo 
14,000 
15,000 
16,000 
18,000 
20,000 
23,O@J 
25,000 
30,000 
35,000 
40,000 
45,000 
5o,o@J 
55,000 
60,000 
65,000 
70,ooo 
g,g; 

85:ooo 
90,000 
95,000 
100,000 
105,000 
110,000 
ll2,OOO 

100 

09 
090 
100 
100 
100 
100 
100 
100 
100 
100 
110 

130 
(120) 
120 
050 
040 
010 
340 
010 
020 
010 
020 
270 
010 
080 
100 

090 
100 

090 
100 

090 
090 
090 
100 
--_ 
___ 

14 
20 
22 
22 
26 
23 
22 
22 
25 
21 
18 
23 

(3 
10 
07 
13 
23 
18 
15 
18 
28 
36 
26 
18 
14 
28 

_- 

080 
090 
WJ 
100 
100 
100 
100 

090 
100 
110 
110 
110 

130 
(130) 
130 
100 
080 
010 

340 
030 
020 
360 
010 
340 
310 
100 
100 
W 
100 
090 
100 
100 
W 
-_s 
e-e 
v-m 
___ 

18 
18 
22 
22 
22 
24 
20 
17 
15 
14 
16 
16 

& 
13 
13 
09 
18 
22 
10 
18 
21 
29 
22 
12 
22 

z; 
47 
54 

'8: 
90 
__ 
__ 
__ 
__ 

09 
090 
090 
090 
09 
W 
100 
100 
100 
100 
100 

090 
130 

(130) 
130 
I20 
130 
040 
Ox) 

320 
020 
010 
010 

300 
050 
110 
080 
090 
100 
090 
090 
0%) 
W 
W 
090 
0% 
100 

18 
23 
24 
24 
23 
22 
20 
17 
15 
14 
16 
15 

GE, 
12 
10 
05 
16 
07 
09 
07 
17 
21 
17 
08 
18 

t89 

2; 

;:, 
83 
100 
109 

'829 

NOTES: 
1. Numbers in parentheses are estimated values. 

2. Wind data kas taken by the Eniwetok teether station. 
3. 'I'ropopause height was 52,000 ft MSL. 
4. The surface air pressure was 14.61 psi, the temperature 27.2'C, 

the deu 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 

PPC Time GMT 
Q4TE: 3 hly 1.958 2 ~~1~ 1958 
TIME: 0530 1730 

Sponsor: UCRL 

SITE: PPG - Bikini - SW of 
Charlie, 4,000 ft from 
the island 

Site elevation: Sea level 

HEIGHT OF BURST: 1.0..84 ft 

TYPE OF BURST AND PlACE?@ENT: -- 
Surface burst from barge 

on water 

CLOUD TOP HEIGHT: 50,000 ft MSL 
CLOUD BOTTOM HEIGHT: 35,000 ft MSL 

RElaARKs: 

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 grouild 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-la2 decay 

approximation was used to extrapolate the H+4 hour dose-rate readings 
to H+l hour. 
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TABLE 58 BIKIiJI WIND MTA FOR OT'ERATION 1IARDTACK I - CEMR 

Altitude 1r-t: hour R+C_: hours lI+$J;< hours 

(MSL) Dir ::peed Dir Steed Dir Sneed 

feet degrees mph degrees nrph degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
32,000 
14 ) 000 
15,000 
16,000 
18, ooo 
20,000 

23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
53,000 
55,000 
60,000 
65, ooo 

080 
090 
100 
110 
110 
110 
110 
100 
100 
100 

090 
080 
060 

(040) 
030 
350 
270 

(g) 

230 
200 
210 

250 
250 
w-v 
260 
090 
080 

18 
26 
29 
30 
29 
28 
24 
24 

25 
21 
20 
16 

& 
13 
03 
12 

(Z) 
21 

z: 

47 
28 
-_ 
20 
22 
28 

09 
110 
100 
080 
100 

090 
080 
080 
080 
090 
090 
090 
070 

(070) 
070 
050 
Calm 
Calm 
280 
240 
210 
210 
240 
220 
24C 
___ 

-_- 
_-- 

16 
17 
23 
28 
25 
25 
24 
23 
28 
30 
30 
21 

(E, 
20 
17 

Calm 
Calm 
10 

17 

:: 

zz 

38 
__ 
_a 
__ 

Ogo 
080 
090 
090 
100 
100 
100 
070 
100 
110 
100 
120 
080 
(090) 
100 
060 
340 
340 

300 
220 
210 
220 
220 
230 
m-w 

290 
100 
100 

18 
22 
25 
26 
28 
26 
25 
24 
22 
26 
28 
21 

(Z, 
20 
13 
05 
08 
07 
16 
47 
53 
38 
41 
-_ 

09 
26 
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. 

39 Tropopause height was 51,000 ft MSL. 
4. The surface air pressure was 14.65 psi, the temperature 28.4’~, 

the dew point 76.3O~, and the relative humidity 78. 
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Figure 162. Hodographs for Operation HARDTACK I - Cedar. 
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OPERATION IY\RMIACE: I - hp00a 

PPG Time GMT 
DATE: 6 July 1958 5 July 1958 
TIME: 0630 1830 

Sponsor: UCRL 

SITE: PPG - Eniwetok - SW of 
Janet 4,000 ft to nearest 
edge of island (Sta. 1312) 
110 39' 48" N 

162O 13' 48" E 

HEIGHT OF BURST: 12.25 ft 

CLOUD TOP HEIGHT: 58,oco ft MSL 

CLOUD BOTTOM !iEiGHI': 35,000 ft MSL 

TYPE OF BURST AND DLACH~lEN": 
Surface burst from barge 
on 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 505 r/hr. The 
t-la2 decay app roximation was used to extrapolate the H+4 hour dose- 
rate readings to H+l hour. 

282 





TABLE 59 EXIWETOK WIND NTA FOR OPERATION HARMYCK I- DOGWOOD 

Altitude H-+Y hour H+5,'; hours Hffii- hours7 
(MSL) Dir Speed Dir Speed Dir Speed 

feet degrees mph degrees mph degrees nrph 

Surface 
1,000 

;%z 
4:ooo 
5,000 
6,oao 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,ooo 
g>Og 

65:ooo 
70,000 
y/g 

85:ooo 
90,000 
95,000 
100,ocm 
105,000 

ago 
080 
080 
Ogo 
09Q 
090 
W 
080 
080 
070 
080 
100 

(%, 
100 
100 
100 
100 
100 
I.20 
130 
190 
210 
280 
290 
030 
053 
050 
050 
e-e 
w-s 
_-a 
___ 
___ 
w-m 

18 
20 
24 
25 
24 
20 
17 
20 
17 
18 
20 
16 

c:f;, 
21 
22 
18 
I.2 
I.2 
21 
18 

z: 
15 
17 
10 
22 
44 
40 
SW 
__ 
__ 
-_ 
__ 
__ 

090 
080 
090 
100 
100 
100 
100 
100 
080 
080 
090 
WQ 

(E, 
110 
110 
110 
100 
090 
080 
160 
180 
200 
250 
160 
WQ 
W 
0% 
100 
100 
100 
Ogo 
100 
100 
W 

18 
17 
20 
17 
15 
15 
15 
14 
14 
17 
17 
18 

(% 
22 
21 
17 
23 
24 

% 
22 
29 
21 
09 
18 
24 

?i 
54 

:z 
92 
101 
234 

080 
080 
070 
070 
080 
080 
W 
Ogo 
0%) 
080 
090 
100 
120 
(130) 
150 
120 
120 
110 
100 
140 
160 
160 
140 
240 
240 
080 
___ 
_-_ 
e-m 
s-m 
___ 
___ 
___ 
-es 
me_ 

16 
16 
18 
21 
21 
16 
14 
15 
15 
14 
14 
14 

(l;rg) 
15 
22 
20 
26 
29 
20 
21 
25 
38 
15 
05 
20 
-_ 
__ 
__ 
__ 
we 
-_ 
-_ 
VW 
__ 

NOTES: 
1. Numbers In parentheses are estimated values. 

2. Wind data was taken by the Eniuetok weather station. 
3. Tropopause height was 52,000 ft MSL. 
4. The surface air pressure was 14.63 psi, the temperature 27.b°C, 

the dew point VF, and the relative humidity 85%. 
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Figure 164. Hodographs for Operation HARDCACK I - Dogwood. 
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OPERATION IIRRIYIACK I - Poplar 

PPG Time GMT 

DATE: 12 July 1958 12 July 1958 
TIME: 1530 0330 

Sponsor: UCRL 

SITE: PPG - Bikini - SW of 
Charlie, 7,500 ft from 
the nearest edge of island 
11' 41' 17" N 
165O 15' 52" E 

Site elevation: Sea level 

HEXGHT OF BURST: 11.66 ft 

TYPE OF BURST AND PIACX4ZNT: 
Surface burst from barge on 

over reef water CLOUD TOP HEIG_?T: > 61,000 ft MSL 
CLOUD BC'I'ICM HZIGHT: $2,000 ft MSL 

REMARKS: 

Only individual island dose rates are available. These were obtained 

from the Radiological Safety organization helicopter surveys at 

H+4 hours. The helicopter survey technique calied for the pilot 

either to land the aircraft at the desired spot, so that a ground 
reading could be obtained, op 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-l'" decay app roximation was used to extrapolate 

the H+4 hour dose rate readings to H+l hour. 
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TAELE 60 BIKINI WIND MTA FGR OPERATION lL"\RDIACY. I - POLAR 

Altitude Ii+-: hour i Er+ I.> ho,xrs 
(MSL) Dir Speed Dir Scecd 
feet degrees mph degrees mph 

Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
7o,o(Jo 
72,000 

060 

070 
060 
060 
060 
050 
060 
070 
070 
070 
060 
080 
100 
000) 
110 
120 
150 
220 
260 
-es 

___ 
--_ 

_-- 
a-_ 

-we 

___ 
w-v 

-_- 

14 
22 
24 
22 
22 
22 
21 
18 
14 
07 
13 
22 

(% 
13 
16 
12 
07 
08 
_- 
mm 
-_ 
__ 
__ 
-_ 
_- 
_- 
__ 
__ 

070 
070 
080 
080 
080 
090 
090 
080 
080 
070 
070 
070 
090 
000) 
100 
120 
110 
100 
110 
210 
210 
210 
130 
210 
180 
090 
090 
090 
080 

18 
21 
24 
22 
20 
15 
14 , 
17 
20 
21 
24 
26 

& 
21 
16 
16 
16 
14 
09 
16 
17 

;: 
12 
25 
24 

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 height was 55,000 ft MSL. 

4. The surface air pressure was 14.62 psi, the temperature 27.9'C, 
the dew point 8i.g°F, and the relative humidity 98. 
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Figure 166. Hodographs for Operation HARDTACK I - Poplar. 
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OPERATION HARIXACK I - Scaevola 

PPG Time GMT 
MTE: 14 July 1958 14 July 1-958 
TIME: 1600 0400 

CLOUD TOP IIEIGm: NM 
CLOUD BGTTWI HZiGHT: NM 

Sponsor: LASL 

SITE: PPG - Eniwetok - Off 
Yvonne 
11' 33' 15" N 

162O 21' 24" E 
Site elevation: Sea level 

HEIGHT OF BURST: 20 ft 

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

REMARKS: 
No fallout. 
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OPERATION HARlYfiCK I- Pisonia 

PPG Time GMT Sponsor: IASL 

DATE: I.8 July 1.358 17 Ju1.y 1958 
TIME: 1lOC 2300 SITE: PPG - Eniwetok - 11,000 ft 

W of Yvonne 
11' 33’ N 

1.62~ 19’ 113” E 
Site elevation: Sea level 

HEIGHT OF BURST: 6.5 ft 

CLOUD TO? HEIGHX': 55,000 ft MSL 
CLOUD BOT'XM iZIG'HZ: NM 

TYPE OF BURST ATSD PIACEWQ?I': 
Surface burst from barge on 
water 

REMAFKS: 

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 readin!?. The basic 

instrument used in the aeri_al surveys was the AN/PDR-j9 survey 
meter modified to read up to 500 r/hr. The t- 1-z decay apprcxi- 

mation was used to extrapolate the H+4 hour dose-rate readings to H+l 
hour. 
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TABLE 61 ENIWEIOK WINDM!I!A FOR HARDTACK I - PISONIA 

Altitude H+l hour H+& hoi;rs H+13 hours 
(MSL) Dir Speed Dir Speed Dir Speed 
feet degrees mph degrees mph degrees mph 

Surface 

1,000 
2,000 

3,000 
4,000 

~J~: 
pg 

9:ooo 
10,cQo 
12,000 
14,030 

15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40) 000 
45,000 
50,000 
55,000 
60,000 

65,000 
70,000 

;Ez 
85:ooo 
90,000 
95,000 
100,OCO 
101,000 
105,000 

Calm 
180 
170 
160 
140 

130 
130 
130 
120 
120 
120 
110 
100 

(100) 
090 
l-20 
I.20 
080 
060 
060 

050 
070 
040 
050 
1QO 
110 

0%) 
Ogo 
090 
090 
100 

090 
0%) 
Ogo 
___ 

09Q 

Calm 
09 
10 
14 
17 
14 
12 
14 
10 
08 

13 
12 

(0":) 
07 
17 
14 
18 

15 
22 
21 
09 
20 
12 
12 

;: 

:; 

2 
82 
75 
97 
__ 

101 

330 
030 
090 
Ogo 
100 
I.20 
140 

150 
150 
150 
150 
130 
100 

(080) 
070 
XL0 
I20 

090 
090 
060 
040 

050 
040 

050 
210 
120 

0%) 
Ogo 
100 
100 

090 
090 
090 
090 
090 
_-_ 

09 
05 
09 
I2 

13 
14 
16 

17 
18 
20 
17 
13 

& 
15 
05 
02 
14 

17 
15 
17 
12 
06 

15 
05 

13 

z:. 

z%; 

8938 

76 
__ 

070 
070 
070 
080 

090 
110 
I20 

130 
120 
11p 
lx) 
110 

(Z) 

070 
09Q 
100 
140 
lx, 

Ogo 
060 

z 

130 
130 
110 

090 
09Q 
090 
agO 
090 
mm- 
_-- 
mm_ 
___ 
B-S 

14 
22 
20 
17 
15 
15 
14 
10 
10 
14 
18 
14 

$1 

09 
05 
09 
32 

07 
07 
09 
06 
10 
12 

z 

45 
54 

806 
__ 
__ 
__ 
__ 
_- 

NOTES: 
1. Numbers In parentheses are estimted values. 
2. Wind data was taken by the Eniwetok weather station. 
3. The surface air pressure was 14.67 psi, the temperature 26.8Oc, 

the dew point 74.9'F, and the relative humidity 83%. 
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Figure 165. Hodographs for Operation HARDTACK I - Pisonia. 
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OPERATION IL4RDTACK I - Juniper 

PPG Time GMT 

D4TE: 22 July 1958 22 July 1958 
TIME: 1620 0420 

Sponsor: UCRL 

SITE: PPG - Bikini - 4,000 ft 
from west end Gf Tare 
li" 29' 46" N 
165' 22' 15" E 

Site elevation: Sea level 

HEIGHT OF BURST: 12.11 ft 

CLOUD TOP HEIGHT: 40,000 ft MSL 
CLOUD BOTTOM HEIGHT: 24,000 ft MSL 

TYPE OF B'URST AND PLACEMENT: 
Surface burst from barge 
on water 

REMARKS: 

Only individual island dose rates are available. These were obtained 
from Radiological Safety organization helicopter surveys at II+4 hours. 
The helicopter survey technique called for t'ne 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 reasonab;? 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. T'nc t-l'" 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 lY.TA FOR OPERATION HARDTACK I - JUNIPER 

feet degrees mph degrees mph degrees mp 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
14,000 
15,000 
16,000 
18,000 
20,000 

23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,cOo 
105,000 

080 
080 
09Q 
100 
100 
100 
110 
110 
110 
110 
110 
120 

($ 

130 
130 
130 
130 
140 
140 
150 
310 
Ogo 
120 

230 
080 
090 
100 
090 
080 
090 
080 
080 
090 

16 
18 
20 
21 
21 
20 
18 
16 
13 
09 
10 
13 

$I 

15 
18 
21 
22 
16 
12 
12 
10 
l2 
07 
31 

z," 

z: 
67 
67 
76 
78 
80 

100 
100 
100 
110 
110 
110 
110 
100 

09 
090 
080 
090 

(Z, 
100 
100 
110 
120 
140 
150 
300 
310 
o-70 
120 
320 
090 
080 
080 
09Q 
080 
090 
W 
090 
-mm 

09 
16 
16 
17 
17 
17 
18 
20 
18 
17 
16 
16 

$I 

15 
18 
20 
09 
07 
02 
14 
,- 

i; 
03 
38 
32 
38 
41 
63 
79 
98 
I.21 
mm 

110 
110 
120 
l20 
l20 
110 
110 
110 
100 
100 
100 
100 
1oc 

(1m) 
100 
100 

090 
1oc 
100 
080 
260 

330 
300 
050 
060 
090 
___ 

07 
13 
14 
14 
14 
15 
17 
20 
18 
15 
15 
16 

(ii) 

13 
12 
10 
09 
06 
12 
10 
13 
09 
07 
36 
-_ 

em- me 

-_- 
_-- 
em- 
___ 
___ 
___ 
___ 
-we 

__ 
_- 
__ 
__ 
_- 
__ 
__ 
mm 

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. 

3. Tropopause height was 51,000 ft MSL. 
4. The surface air pressure was 14.64 psi, the tcmpernture 30.8Oc, 

the dew point 78.g°F, and the relative humidity 76%. 
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OPERATION IIARIYIACK I - Olive 

PPG Time GMT Sponsor: UCRL 

DATE: 23 July 1358 22 July 1.958 
TIME: 0830 2030 SITE: PPG - Eniwetok - SW of 

Janet, ic,OOC ft from 
the nearest edge of 
island (Sta. 1312) 
11' 39’ 48” N 

162O 13’ 48”’ E 
Site elevation: Sea level 

HEIGHT OF BURST: 8.C ft 

CLOUD TOP IIEIGHT: 50,000 ft MSL 
CLOUD BOTTOM HSIGX': 15,000 ft MSL 

TYPE OF BURST A?ID PiAC3X;JT: 
Surface bilrs: from, barge 
on water 

REMARKS: 

Only individual dose rates are available. These were obtained 
from Radiological Safety orgnization 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 take11 at 25 fe?et were 
multiplied by a factor of 2 in order to obtain a reasonable ap- 
proximation of the true ground reading. The basic instrument used 
in the aerial surveys was the AN/PDR-3c/ survey meter modified to 
read up to 500 r/hr. The t-1'2 decay approximation was used to 
extrapolate the II+)1 hour dose-rate readings to H+l hour. 
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EYgure 171. Operation HARDTACK I - Olive. 
Island dose rates in r/hr at H+l hour. 
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TABLE 63 EXI'v'ETOK VIND MTA FOR OPEXATION HARDTACK I - OLIVE 

Altitude H-2; hours H-hour V+? '- hours 1 ?!+5,, hours 
(MSL) Dir CIeFjd Dir .‘!?ed Di r $pr!ed Dir ::F'l?d 
feet degrees mph degrees mpn degrees w* degrees mph 

Surface 
1,000 
2,000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
12,000 
14,000 

15,000 
16,000 
18,000 
20,000 
23,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,O~O 
55,030 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
91,000 
94,WO 

310 
130 
130 
130 
130 
130 
130 
120 
120 
120 
I.20 
110 
120 
--- 

I20 
--- 

l20 
140 
140 
150 
l9O 
180 
140 
050 
040 
100 
070 
--_ 
-_- 
___ 
-_- 
___ 
-em 
___ 

18 
25 
32 
29 
26 
26 
26 
29 
29 
26 
23 
23 
24 
-_ 

23 
__ 
21 
17 
24 
15 
17 
13 
10 
07 

:: 
33 
__ 
_a 
__ 
-_ 
__ 
_- 
-_ 

230 
130 
130 
130 
140 
140 
140 
130 
130 
130 
130 
120 
120 
(I.20 
I20 

1 

18 
23 
29 
26 
24 
24 
24 
28 
?9 
25 
23 
23 

& 
22 

-_- __ 

130 23 
140 17 
140 18 
150 14 
180 17 
180 15 
140 14 
090 07 
070 15 
100 32 
080 37 
mm- __ 
__- __ 
mm_ __ 
em_ __ 
_-_ __ 
___ __ 
m-s __ 

1 

130 
l20 
130 
140 
150 
150 
150 
140 
140 
140 
140 
130 
130 
Cl30 
130 
150 
140 
130 
140 
150 
160 
180 
130 
150 
100 
100 
100 
110 
ago 
100 
100 
Ogo 
___ 

Ogo 

18 
20 
24 
22 
20 
20 
22 
26 
28 
24 
22 
22 

(ii:) 
20 

23 
26 
17 
12 
I2 

1: 
17 
18 
07 
14 

1; 
38 
52 

;: 
82 
-_ 

90 

160 
140 
150 
l5O 
150 
160 
160 
160 
140 
140 
140 
140 
130 
';;;I 

140 
130 
130 
130 
110 
150 
200 
100 
320 
090 
I20 
ago 
090 
090 
100 
090 
090 
090 
__- 

21 
15 
17 
21 
21 
21 
20 
17 
17 
16 
16 
20 

(;!I 

20 
20 
20 
18 
15 
10 
09 
10 
12 
26 

$ 
38 

27' 
67 
89 
92 
__ 

NOTES : 
1. Numbers in parentheses are estimated values. 
2. Vind data WRS taken by the Eniwetok weather station. 

3. Tropopause height has 48,000 ft MSL. 
4. H-hour values were interpolated from H-23 hours and H+3$ hours 

data. 
5. The surface air pressure has 14.64 psi, the temperature 26.4'~, 

the dew point 76'F, and the relative humidity 8s. 
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Figur? 172. Hodographs for Operation HARDTACK I - Olive. 
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OPERATION HARDTACK I - Pine 

CLOUD IZ?IG?T* A. Not available 

Sponsor: UCRL 

SITE: PPG - Eniwetolc - SW of 
Janet, 8,000 fY to 
nearest ed:-pz of island 
110 39’ g+ pi 

162O 13’ 11” E 
Site elevation: Sea level 

HEIGR'I OF B'&ST: I.0 ft 

TYPE OF BURST A!!:! FLACZXE?~: 
Surf;.ice burst ;‘r=,; barge 
on water 

REMARKS: 

Only individual island dose rates are available. These were obtained 
from the Radiological Safety org,:nization heiicopter surveys at 
H+4 hours. The helicopter survey techniqlle called for the pilot 
either to land the nirrraft at the desired spot, SD that a ,Trsund 
reading could be obtained, or to make a slow pass over the desired 
spot at an elevrltion of' ?c i d L) f jet. RteadilIrs taken at 25 r‘c_et were 
multiplied by a factor oi' 2 in order to obtain 13. rcat;oriable 
approximati on 3:' tile !.I'L:c ,:rm~id r!-adi:ii;. Tile basic instrument 
used in the aerial surveys was the AN/PDR-33 survey meter modified 
to read up to 500 r/hr. The t-"2 decay approximation was ii;ed 
to extrapolate the II+l+ hour dose-rate readings to II+1 hour. 
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TABLE 64 ENI\'JZOK t?BD DATA FY)R OPERATION HARDTACK I - PINE 

._-- 
Altitude II-' hour !I+?' hou I‘S iI+c,', hours -.-- 
(MSL) Dir SI:ced Cir _,f"'C'" ilr Sweci _t- 
feet degrees mph degrees mpri deCrees wn 

Surface 200 
1,000' 210 
2,000 230 

3,000 200 
4,000 200 

5,000 200 
6,000 193 
7,000 170 
8,000 200 

990 203 
10,000 230 
l2,OoO 170 
14,axl 150 
15,o(Jo (140) 
16,000 130 
18,000 080 
20,000 100 
23,mo 140 

25,000 160 

30,~O 160 

35,000 150 
40,000 19 
45,000 200 
50,000 190 
55,000 130 
60,000 080 

65,mo 090 
70,000 100 

75,m 100 
80,000 100 

85s~ 100 

90,O~ 100 

92,000 ___ 

95,000 100 
100,000 100 
105,000 100 
110,000 lC9 
115,000 100 

18 
17 
17 
17 
17 
12 
12 

05 
05 
05 
05 
05 

(Z) 
05 
05 
08 

13 
17 
26 
24 
16 
16 
14 
14 

23 

:8' 

2; 
81 
91 
-_ 

90 
99 

240 
1.26 
232 

230 
_-_ 
___ 
___ 
_-- 
220 
180 
170 
170 
180 
180 
180 
170 

':",;I 

190 
190 
180 
160 
150 
140 
140 
150 
170 
130 
090 
___ 
___ 
De- 
-_- 
___ 
100 
100 
De_ 
_-_ 
_-- 
-we 
___ 

12 
__ 
__ 
__ 
__ 

37 
09 
10 
09 
09 
10 
08 

(ii) 

05 
03 
09 
14 
18 
26 
21 
20 
13 
14 
23 
__ 
-_ 
-_ 
__ 

68 
70 
-_ 
__ 
__ 
__ 
__ 

200 

1%) 
240 
240 
220 
210 
220 
223 
210 
200 
200 
170 
210 
(210) 
220 
Calm 
120 
I20 
150 
140 
I20 
140 
120 
180 
I20 
130 
___ 
__- 
___ 
-_- 
___ 
___ 
--a 
___ 
-__ 
___ 
___ 
--_ 

05 
08 
07 
12 
.I3 
13 
13 
u 
I2 
I2 
12 
10 

(AZ, 
02 

Calm 
05 
07 
08 
10 
20 
26 
33 
05 
15 
23 
I_ 
_- 
._ _ 
__ 
__ 
__ 
_- 
__ 
_- 
__ 
_- 
_- 

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

Tropopause height was 52,OOO ft MSL. 
z: Th e surface air pressure has 14.64 psi, the temperature 26.7'~, 

the dew point 75.5OF, and the relative humidity 85%. 
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Figure 174 . Hodographs for Operation ~YPJXTACK I - Pine. 
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OPERATION IL%RTyTnCK I - Teak 

PPG Time GXT 

DATE: 31 July ly',b 31 July 1958 
TIME: 2350 1050 

REMARKS: 
No local fallo:lt. 

Sponsor: DOD 

SITE: PPG - Johnston Island 
16O I+4 1 38” N 

16g” 32’ 00” w 

HEIGHT OF BURST: 250;OC0 ft 

TYPE OF BURST AND PLkCZKE:TT: 
High altitude burst z‘rom 
Redstone missile aver 
vicinity of Johnston Island. 

CLOUD TOP HEIGHT: NM 
CLO'JIZ BOTTOM HXGHT: ml 
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OPERATION HAARDTACK I - 

_PPG Time GMT 

DATE: 6 p.11~ 1958 6 Ax 1958 
TIME: i!c15 0215 

CLOUD TOP HEIGHT: 1,500 ft MSL 

CLOUD BOITOM IiEIGI?T: NM 

REMAms : 

Qui::.ce 

Sponsor: UCFtL - D3D 

SITE: PPG - Eniwetol; - Yvonne -- 
11° 33' 15" N 

162~ 2; t $+‘I E 

Site elevation: Sea level 

HEIGHT OF BURST: 3 L-t 

TYPE OF BTJFST AND Pi~1CQTE!IT: _- 
Surface burst Irom piatform 
on coral soil 

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 minute, corrected for the probe are:j, 

and multiplied by the appropriate shielding factors to compensate 
for the roughness of the surfrice monitored. The two isoconccntration 

lines shown are the most significant ones, since 3,500 CL&,/m2 is 
the chronic hazard limit and any concentration in excess of 1,000 pg./m' 
requires decontamination. It is interesting to note that in the great 

majority of cases the alpha concentrations in the downwind area were 
higher on DC1 than on D day. 
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TABLE 65 EKWE!KJK WIND DqT.4 FOR Ol'EWTION I!ARDTACK I - 

Altitude H-hour 

(MSL) -- Dir S Lzed 

feet degrees mph 

Surface 060 13 
241 070 14 
482 070 14 
723 070 16 
964 080 16 

NOTE: Wind data was taken by the tiiwetok weather station. 

1.08 
SCALE 

.IllllrlIl 
0 .5 1.0 1.5 2.0 

miles 

Rise rate: 5000 ft/hr 

0.36 ! 
H-Hour 

Figure 176. Hodograph for Operation HARDTACK I - 
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I ’ 

PPG Timo GMT 
MTI:: 11 Aug l)r;ti 11 Aug 1358 -- 
TIME: 2330 1030 

Sponsor: DOD 

SITE: PPG - Jr,h!lston 
lG@ 21' 20" N 

1.67O 32’ 08” E 

Redstone m'ssile over the 
vicinity of Jzh:;st=c Island. 
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OPERATION JIARM'ACK I - 

PPG Time 

Fig 

Sponsoi-: UCRL - D33 

SITE: PPG - Eniwetok - 
Yvonne 
11' 33’ 15” N 

162O 21' 24" E 
Site elevation: Sea level 

HEIGEIT OF BITEi"'?. C,r . 1.5 ft 

TYPE OF BURST ANC PLACFB16,JT: 
Surface burst i'?CG plat;‘OI-% 

a soil 

REWUKS: -- 
The dose-rate contours were obtained by ground survey readings made by 

scientific projects. Actual decay measurements were used to correct 
the dose-rate readings to II+1 hour. The portion of the pattern on the 
island is reliable. That portion which is over water is less reliable 
because it was not based upon free-field dose-rate readings but upon 
calculations made from readirq;s taken on five barges and from samples 
collected in sticky pans mounted on 87 buoys. 
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Figure 177 . Operation HARPTACK I - Fig. 
On-site dose rate contours in r/hr at H+l hour. 
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TABLE 66 ENIWEIOK WIND IXTA FOR OPEPATION HARDTACK I - FIG 

Altitude I&nge H-hour 

(MSL) _ Dir Speed 
feet degrees mph -- 

0 - 1,000 080 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, ooo - 7,000 090 18 
7,000 - 8,000 0% 21 
8,000 - 9,000 090 21 
9,000 -10,000 080 21 

NOTES: 1. Wind data was obtained by the weather stations on 
Yvonne Island (Eniwetok Atoll); which were located 
1,000 yds and 1,500 yds from GZ. 

2. The surface air pressure was 14.62 psi, the temperature 
30°C, the dew point 78O~, and the relative humidity 77%. 

I 

6 

Figure 179. Hodograph for Operation XARMXCX I - 
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OPERATION ARGIJS - ARGUS 1 

Local Time GMT 
IXTE: 27 Aug 1956 27 Aug 1958 
TIME: 0128 0228 

Sponsor: DOD 

SITE: South Atlantic -_ 
38O 48’ s 

TOTAL YiYLD: l-2 kt estimated 110 55’ w 

FIREEqLL NT:\: 

HEIGHT OF BURST: _ 300 miles 

Time to 1st minimum: NM 
Time to 2nd rraximum: IW 

Radius at 2nd rlaximum: IQ4 

TYPE OF BURST APTD PLAC?XWi': 
High altitude burst 

CLOYD TOP HEIGHT: 1X.M 
CLOUD BOTTOM HEIGHT: Nx 

REMARKS: 
No fallout. 
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OPERATION ARG!JS - 

Local Time GMT 

MTE: 30 Aug 19j8 32 AUF: 1-95d 
TIXE: 0218 03 x3 

TOTAL YIXL,D: 1-2 kt estimated 

FIREBALL MTA: 
Time to 1st minimL3: NM 
Time to 2nd maximLrr,: NM 
Radius at 2nd mximum: IQ4 

CLOUD TOP HEIGHT: !Gvl 
CLOUD BO?,TOM IiEIGIri: Nbl 

REMAEiI(s: No fallout 

ARGUS II 

Sponsor: COD 

SITE: South Ailantic 
1+9o 23’ s 
oa” 43’ w 

IIEIGIIT’ OF BU?qT* A_ . - 300 miles 

TYPE OF B'JRST AND PLlZC~.Z:rjT: 
High alti*,uje ‘t;lrst 
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OPERATION ARGUS - ARGUS III 

Local time GMT Sponsor: DOD 

MTE:: 6 Sep 195b 6 Sep 1958 
TIME: 2113 2213 SITE: South Atlantic 

490 30’ s 

TOTAL YIELD: 1-2 kt estimated 10' 24' W 

FIREMLL MTA: 

HEIGHT OF B'URST: - 300 miles 

Time to 1st minimum: NM 
Time to 2nd maximum: NM 
Radius at 2nd maximum: NM 

TYPE OF BURST AND PMCEI'JENT: 
High altitude burst 

l3ENARKs: No fallout CLOUD TOP HXIGHT: NM 
CLOUD BOTTOK KZIGHT: NM 
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OPERATION DOMINIC - Adoi*e 

LOCT GMT 

DATE : 25 i\prc 1962 25 Apr 1962 -- 
TI>IE : 0545 1545 SITE: -- Christlqas Island, GZ-10 

SITE ELEVATION : sea Level --- 

HEh’l OF BLJRS'<: 

TYPE OF BURST A?l':)' :'LhCE?:ENTti - __-_ -__* 
Air (free fall), over 
Pacific Ocean 

OPERATIOL~ DOXNIC - Aztec 

LOCT GMT _-- 
DATE: 1962 1962 __-_ 27 Apr 27 Apr 
TIME: 0601 1601 

SPONSOR: LASL -- 

SITE: Christmas IslaRd, GZ-10 

SITE ELEVATIOX: Sea Level 

HEIGHT OF BURST: 

TYPE OF BURST I\i,JD PLACE>IFNT: __I_ --.- 
Air (free fall),ovcr Pacific 
Ocean 

OPERATION DOMINIC - Arkansas 

LOCT GMT -__ 
Di.TE: 1962 1962 -__ 2 May 2 May 
TLME: 0801 1801 

SPONSOli: LRL -.-_.- 

SITE: .- Christmas Island, GZ-15 

SITE ELEPATION: Sea Level -- 

HI~IGIl'l' OF BLYC'I‘ ’ -L ..L . 

TYPE OF BURST AND PLACEMENT: -- 
Air (p.iracllutc> drop), over 

Pacific Ocean 
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Qucstn 

LOCT 

DATE: ---. 1-1 4 May 1962 
TIME: 09oq 

OPERATION DOMINIC- 

LOCT 
DATE': 6 May 1962 
TIME: 1330 -- 

G?? 

4 May 1962 
1904 

SPONSOR: LASL 

SITE: Christmas Island, GZ-15 

SITE ELEVATION: Sea Level 

HEIG!IT OF DURST: 

TYPE: OF BUR:,1‘ Ap!D PLACEMENT: 
Air (free fall)3 over 
Pacific Ocean 

Frigate 
Bird 

GMT 

6 May 1962 
2330 

SPONSOR: LRL 

SITE: Johnston 
4" 50' N 

OPERATION DOMINIC - Yukon 

LOCT GMT -- ----- 
DATE: 8 May 1962 8 ~:iy 1962 
TIME: 0801 1801 

149" 49' w 

SITE ELEVATION: Sea Level 

Island danger area 

HEIGHT OF BURST: 

TYPE OF BURST AND PLACEMENT: 
Air, from%laris missile 

SPONSOR: LRL 

SITE: Christmas Island, GZ-10 

SITE ELEVATION: Sea Level 

HEIGHT OF BURST: 

TYPE OF I3URST AND PLACEMENT: 
Air (parachute drop), over 
Pacific Ocean 
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OPERATlON DOMINlC - Mesilln 

JJOCT GMT 
DATE: 9 May 1962 9 May 1962 
TIIIE : 0701 1701 

OPERATION DOMINIC - Muskegon 

LOCT GMT 
DATE: 11 May 1962 11 May 1962 

TIPlE: 0537 1537 

OPERATION DOMINIC - Sword 
Fish 

PST GMT 
,DATE: 11 May 1962 11 May 1962 
TIME: 1202 2002 

REMARKS: 

SPONSOR: LASL 

SITE: Christmas Island, GZ-10 

SITE ELEVATION: Sea Level _- 

HEIGHT OF BURST: -- 

TYPE OF BllRST AND i'LACC>lEi\TT: __---- 
Air (free fall), over 
Pacific Ocean 

SPONSOR: LRL -_ 

SITE: Christmas Island, GZ-10 

SITE ELEVATION: Sea Level 

HEIGHT OF BURST: _- 
-- 

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

SPONSOR: DOD 

SITE: -400 miles west of San Diego 
31" 14.7' f 0.3' N 

124" 13.3' i 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 

Figure18C)illustrates the growth and movement of the pool of radio- 
activity resulting from the Sword Fish test. The contours from D-day 

to D-l-6 days represent readings in mR/tlr at 500 feet above the water surface. 
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mR/hr nt. the survey aircraft height of 500 feet 
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OPERATLO:~ DOI?INIC - Encino 

LOCT GM'T Sponsor: LASL 

FATE : 1.2ay 1962 ____ .12 Xay 1962 
TIME: 0702 1702 SITE: Christmas Island, GZ-12 .-- -- 

SITE ELEVATION: Sea Level .____- 

lIEIU!T OF BURST: ____ 

TyPE OF P,LJ@T AND PLACEXENT: --. 
Air (free fall): over 
Pacific Oce;t? 

OPER4TION DOMINIC - Swa.nee 

LOCT GMT SPONSOR: LRZ -- 
DATE: 14 May 1962 14 May 1962 --- 
TINE: 0521 1521 SITE: Christmas Island, GZ--10 -- 

SITE ELEV/\,TJO?! : Sea Level 

HEIGHT O? BURST: 

TYPE OF HURST AND PLACE>ZNT: pm_-------- 
Air (parachute drop), 
over Pacific Ocean 

OPERATION DOMINIC - Chel:co 

LOCT GKI 
DATE: 1962 1962 _-- 19 May 19 Kay 
TINE: 0536 1536 

SPONSOR: LRL -- 

SITK: Christmas Island, GZ-10 -- 

SI'& ELEVATION: Sea Level - 

HEIGHT OF BURST: 

TYPE OF RURST AND PLACEb:ENT: 
Air (parachute drop),oiLG 
Pacific Ocean 
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OPElhlT1ON lX':.IINIC - Tansna 

LOCT GXT SPONSOR: ---- 
DATE : 25 Flay 1962 25 Nay 

_-~ LRL 
1362 -- 

* ---..--* TJ P?E 0608 1608 SITE: _- Christmas Island, GZ-10 

SITE ELEVATION: Sea Level --____- 

HEIGII'I' OF BURST: _-___-- 

TYPE OF IiUliSl' AND PLACEMENT: --- 
Air (parachute drop), over 
Pacific Ocean 

OPERATION DOMINIC - Kambe 

LOCT GMT SPO~SOK: LASL -- 
DATE: 1962 1K --- 27 Piay 27 ?:ay 
TIPE: 0702 1702 SITE: Christmas Island, GZ-10 

SITE ELEVATION: Sea Level 

HEIGHT OF BURST: -- 

TYPE Or: BURST AND PLACEMENT: -- 
Air (free fail), over 
Pacific Ocean 

OPERATION DOMINIC - Alma 

LOCT GMT SPONSOR: LASL --- 
DATE: 8 Jun 1962 8 Jun 1962 _- 
TIME: 0702 1702 SITE: Christmas -- Island, GZ-15 

SITE ELEVATION: Sea Level 

IlEIGHT OF BURST: -- 

TYPE OF BURST AND PLACEPIENT: _--- 
Air (free fall),over 
Pacific Ocean 
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OPErYLTION DO?lINIC -- Truckcc. 

LOCT GX'T 
DATJ;: $ Juil 1962 9 Jun 1962 _-- 
TIPfiX : 0537 1537 SITE: ChriL;t:nas Island, GZ-10 

SIX SLJ:VA'fT OK : Sea Level -41__- 

TYPE OF HURST AND PLACl::IENT : _-_-- -----.-. _I- 
Air (parachiltc drop), over 
Pacific Ocean 

OPERATION DOMINIC - YCSO 

LOCT GMT 
DATE: 10 Jun 1962 10 Jun 1362 
TIFIE: 0601 1601 _ 

SPO:\JSOR : LASL --- 

SITE : -..- Christmas Island, GZ-20 

SITE El,E!rATICY : Sea Level -p 

JIEIGHT OF RirRS'J': -- 

TYPE OF J‘:I:R':T AND PLACJIEUNT: -.-_-.----___---__ 
Air (free fall),over 
Pacific Ozezn 

OPERATION DOMINIC - Harlem 

LOCT GKT 
DATE: 12 Jun 1962 12 Jun 1962 
TIME: 0537 1537 

SFONSO?< : L!IL 

SITE: -- Christmas Island, GZ-17 

SITE ELEVhTTON : Sea Level -____ 

HEIGHT OF GURST : 

TYPE OF CURST AND PLACEMENT: .__-_ 
Air (parachute clropX over- 
Pacific Ocean 
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OP6RATIO~~ lKwN';C - Rinconada 

LOCI’ G?IT SPONSOR: LhSL 

-- DATE: 15 Ju;\ 1962 15 Jun 1962 -- 
TJME: 0600 lGO0 SITE: Christmas Island, GZ-17 -- 

SITE ELEVATI.ON: Sea-Level 

j44IGlIT OF BURST: 

TYPE OF BURST AND_YLACE?!ENT: 
Air (free fall),over 
Pacific Ocean 

OPERATION DOMINIC - Dulce 

LOCT GMT 

DATE: 17 Jun 1962 i7 Jun 1962 
TIME: 0600 1600 -- 

SPONSOR: LASL 

SITE: Christmas Island, 62-7 0 

SITE ETAEVATION : Sea Level 

HEIGHT OF fiURS'I': _-_- 

TYPE OF BURST AND PLACE?lENT: _-_--_ -- 
Air (free fall),over 
Pacific Ocean 

OPERATION DOMINIC - Fetit 

LOCT GMT 
DATE: 1.9 Jun 1962 19 Jun 1962- --- 
TIME: 0501 1501 

SPONSOR: LRL 

SITE: Chri.s+.mas Island, GZ-17 

SITE ELEVATlON: Sea Level 

l!EICIlT OF BURST: 

TYi?I: OF BURST AND PLACEMENT: 
Air (parachute drop),over 
Pacific Ocean 
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SPOJsO,R * . LWL 

SI’TE : Christn~~s Islmd, GZ-10 

SITE ELEVATION: Sea Level 

HEIGJ-IT OF BU?XT: 

TYPE OF BURST AIYiD PLACE!:iVT: 
Air (free fall), over 
Pacific Ocean 

OImATIOIJ TiOI.~mvIC - Bighorn 

IKT GMT 
DATE: 2?Xn? 27 J-m 1962 _- 
TIIrn: 0519 1519 

OERkTIOM GO;I',INIC - Bluestone 

LWT GMT 
DATE: mur! 1962 30 Jun 1962 -- 
‘Pl>G. 

I . 0521 1521 _-- 

SPONSOR: LRL 

SITE: Christmas Island, GZ-30 

SITE ELEVAT1~N: Sea Level 

HEIGHT OF R'JRST: 

Air (pamchute dro?), over 
Pacific Ocean 

SPONSOR: LRL -- 

SITE: Chirstmas Island, GZ-25 

HEIGHT OF HuI?ST * . 

TYPE OF BIJJXT AND PLAC?M$JT: 
-Air(I'al;ac!mte tlwovcr 

Pacific Ocean 
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OPEl't'bl'I‘ION DO?IIP!IC - Star Fish Prime 

T,OCT G?iT 
DATE : 8iL 1962 5 Jul. 1962 __-- 

* -__-. Tl.ME 2200 0900 

TOTAT, YIELD: 1.4 Mt -_ 
- 

SPO:\'SOR: DOD -_-- 

SITE : Johnston Island ~- 
16' 26' C'G.32" i1 

169" 37' 48.27" W 

TYPE OF BUKT AND PT~ACE:~XN'1' : _I.-_I_ w--_1_-- 
Hi gh altjtudc , from Thor 
missile 

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

OPERATION DOMINIC - Sunset 

LOCT GMT 
DATE: 1c)Jul 1962 10 Jul 1962 -- 
TIME: 0633 1633 

SPONSOR: LASL -- 

SITE: -- Christmas Island, GZ-17 

ZTE ELEPATTON: Sea Level 

HEIGHT OF BURST: 

TYPE OF BURST AND PLACEXZMT: _- 
Air (free fall), over 
Paci‘fic Ocean 
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LOCT GXT SPGYSOR: LRL _----- 
li Jul. 196% 

-__- 
DATl' : Ii Jul 1962 --- 
TlFilz: 0.537 1537 SITE: --- Christmas Islmd, GZ-25 

SITE ELEVA?ION : Sea Levill -- 

HEIGIIT OF UUKS?': -----_ 

TYPE OF l;!IRST AND J'LACEXEXT : _--- --p 
Air (parachute cirop), over 
Pacific Ocean 

OPERATlON DOMINIC - Androscoggin 

LOCT GMT 
DATE: 2 Ott 1962 2 Ott 1962 --- 
TIYi: 0517 1617 

SPOXSOR: !,RL -- 

SITE: Johnston Is! mc! 
1.3” 38.5’ IJ 

172” 11.1’ W 

TYPE GT: BUR_ST AND PL?,CE%NT: __-_-~_-- 
Air (parachute drop), mcr 
Pacific Ocean 

OPERATION DOMINIC -- Bumping 

Sl’ONSOR : LRL 
LOCT GMT -_-__- _--- 

DATI:: 6 O2t 1962 6 Ott 1362 _-- 
. TIP%: 0502 1602 

SITE: Joilnston Island ---- 
14" 30' N 
168" 15' w 

HEIGtlT CI: r,UP.ST: --_--- 



LOCT G?lT SPONSOR: LASL -- --.A- 
DATE: 18 Ott 1962 18 Ott 196Z 
TIME: 0501 1601 SITE: Johnston Island -- 

14" 32' N 

108" 44.7' w 

SITE ELEVATION: Sea Level -I 

HEIGHT OF BURST: 

TYPE OF BURST AND PLACEMENT_: 

Air (free fall),over Pacific 
Ocean 

OPERATION DOMINIC - Check Mate 

LOCT GMT SPONSOR: DOD 
---- _---.-_ -- DATE: 19 Ott 1962 20 Ott i962 

TIME: 2130 0830 SITE: Johnstsn Island 

16" 04' 20.57" N 
169" 36' 35 . 95" W 

SITZ ELEVATION: Sea Level 

HEIGHT OF BURST: --- 

TYPE OF BURST AAND PLACEMENT: 
High ,+ltit-ude, from XM-23 
Strypi (Sergeant) missile 

REMARKS : 

This event was conducted as a part of the Fish Bowl Series. 
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iJI'BKATION DOXLNIC - Blue Gill Triple Prime 

1 oc7 (;‘:I’]’ SI’ON’;oR: DOD 
--_--- 

DATE: 25 Ott 196% 26act 1962 -_ 
TTFIti: 2259 0359 SITE: Johnston Tsl.nnd -_ -- 

16" 24' 57.03" N 
169" 36' 11.15" W 

SITE ELEVATIOlJ : Sea Level --.--__- 

HEIGHT OF BURST: 

TYPE OF BURST AND YL:1CSPIENT: _I____-- 
High altitude, frown Thor mi.ssile 

REMARKS : -- 

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

OPERATION DOMINIC - Calamity 

LOCT GMT _ 
DATE: 27 Ott 1962 27 Ott 1962 --- 
TIME: 0446 1546 

SPONSOR: -- LRL , 

SITE: Johnston Island 
14" 31.1' N 

168" 15.6' bI 

SITE ELEVATION: Sea T,evel 

HEIGHT OF BURST: 

TYPE OF 1:URST Ah'D PLACE~ICN'~: 
Air (parachute drop), over 

Pacific Ocean 
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SP0!<S0R: LRL 
I~OCT GMT -_1_-- -.-- 

DATE : 30 Ott 1962 30 Ott 1962 --- 
TlPK : 0501 1601 

OPERATION DOMIIVIC - King Fish 

T>OCT GMT -- 
DATE: 1 Nov 1962 1 Nov 1962 
TIME: 0110 1210 

: RE~lAJ?KS 

This event was conducted as a part 

SITE : Johnston Island 
13" 36.6' iJ 
172" 13' w 

SITE EL,EVATT OY * L . Sea Level -.- 

HEIGUT OF BURST: -----_ 

TYPE OF BUJ'ST b&ND PLACWEXT: --p-- 
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: 

TYFE OF BURST AND FLt:CEMENT: ---__- 
High altitude, from Thor 
missile 

of the Fish Bowl Series. 
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OFEMTIOii’ DO;$INIC - Tight Rope 

LOC’i GMT 

D~LTE : 3 Nov 19~2 I 4 Nov 1962 .__ 
TIME : 20 30 0730 -__ 

Kfq’A?. c . 
i l  2. xP.i, . 

This event wes conducfcd as a part. of fhe Fish ~cw1 Scrj.es. 
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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 I 
and II, Small Boy and Johnny Boy) designated DOMINIC II, which were a 
continuation of the DOMINIC I series conducted in the Pacific, 

A-l 



ANNOUNCE0 UNITE0 SlAlES NUCLEAR DETONATIONS 

EVENT NAME DATE (CCf) 

TRINITY 07/16/45 
FIRST TEST OF AN A-BOMB 

WORLD WAR II OR/05/45 
FIRST COMBAT USE-HIROSHIMA 

WORLO WAR XT 00/09/45 
SECONO COMBAT USE-NAGASAKI 

ABLE 06/30/46 

BAKER 07/24/46 

X-RAY 0 4/14/48 

YOKE 04/30/48 

ZEBRA 05/14/48 

ABLE 01/27/51 

BAKER 01/2a/51 

EASY 02/01/51 

BAKER-2 02/02/51 

FOX 0 2/06/51 

oat 04/07/51 

EASY 04/20/51 

GEORGE 05/08/51 

ITEM 05/24/51 

ABLE 10/22/5i 

BAKER 10/28/51 

CHARLIE 10/30/51 

DOG 11/01/51 

EASY 11/05/51 

SUGAR 11/19/51 

LOCATION 

ALAMOGOROO 

JAPAN 

JAPAN 

OPERATION CROSSROADS 

BIKINI 

BIKINI 

OPERATION SANDSTONE 

ENIWETOK 

ENIWETOK 

ENIWETOK 

OPERATION RANGER 

NTS 

NTS 

NTS 

NTS 

NTS 

OPERATION GREENHOUSE 

ENIWETOK 

EN1 WETOK 

ENIWETOK 

ENIWETOK 

TYPE 

TOWER 

AIROROP 

AIROROP 

AIROROP 

UW 

TOYER 

TOWER 

TOWER 

AIRDROP 

AIRDROP 

AIRDROP 

AIRDROP 

AI ROROP 

TOWER 

TOWER 

TONER 

TOWER . 
OPERATION BUSTER-JANGLE 

NTS TOWER 

NTS AIRDROP 

NTS A I RDROP 

NTS AIRDROP 

NTS AIROROP 

NTS SURFACE 

PURPOSE 

WE A PONS REL ATE0 

COMeAT 

COMBAT 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATE0 

HEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAFONS RELATE0 

WEAPONS RELATED 

YIELD RANGE 

19KT 

13 KT 

23 KT 

23 KT 

23 KT 

37Kt 

49KT 

1flKT 

1KT 

BKT 

1KT 

8KT 

22KT 

47KT 

LESS THAN O.lKT 

3.5KT 

14KT 

21KT 

3lKT 

1.2KT 

._ 



ANNOUNCED UNITE0 STATES NUCLEAR OETONAlIONS 

EVENT NANE 

UNCLE 

ABLE 

BAKER 

CHARLIE 

006 

EASY 

FOX 

GEORGE 

HOW 

HIKE 
EXPERIMENTAL 

DATE (GCT) LOCATION TYPE 

11/29/51 

04/01/52 

NTS CRATER 

OPERATION TUMBLER-SNAPPER 

NTS AIRDROP 

04/15/52 NTS AIRDROP 

04/22/52 NTS AIRDROP 

05/O l/52 NTS AIRDROP 

05/07/52 NTS TOWER 

05/25/52 NTS TONER 

06/O l/52 NTS TONER 

06/05/52 NTS TOWER 

OPERATION IVY 

1 O/31/52 ENIUETOK SURF ACE 
THERMONUCLEAR DEVICE 

KING 11/15/52 

ANNIE 03/17/53 

NANCY 03/24/53 

RUTH 03/31/53 

DIXIE 04/06/53 

RAY 04/11/53 

BADGER rJ4/18/53 

SIMON 04/25/53 

ENCORE 05/08/53 

HARRY 05/1¶/53 

GRADLE 05/25/53 
FIRED FROM 28OMM GUN 

CLIMAX 06/04/53 

BRAVO 02/28/54 

EN1 NETOK AI RORCP 

OPERATION UPSHOT-KNOTHOLE 

NTS TOWER WEAPONS RELATED 16KT 

NTS TONER WEAFONS RELATED 24KT 

NTS TOWER WEAPONS RELATED 0.2KT 

NTS AIRDROP WEAFONS RELATED IIKT 

NTS TONER WEAPONS RELATED 0.2KT 

NTS TONER WEAPONS RELATE0 23KT 

NTS TONER WEAPONS RELATED 43KT 

NTS AIRDROP NEAPONS RELATED 27KT 

NTS TOWER WEAPONS RELATED 32KT 

NTS GUN WEAPONS RELATE0 ISKT 

NTS 

OPERATION CASTLE 

BIKINI 

AIRDROP WEAPONS RELATED 61KT 

SURFACE NE APONS RELATED lSt4T 

PURPOSE 

NEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATE0 

YIELD RANGE 

1.2KT 

IKT 

IKT 

31KT 

19KT 

12KT 

IlKl 

15KT 

14KT 

10.4MT 

500 KT 

EXPERIMENTAL THERMONUCLEAR OEVICE 



ANNOUNCED UNITED STATES NUCLEAR DEtONAt!ONS 

DATE (GCT) LOCATION EVENT NAME 

ROHEO 0 3126154 

KOON 04/06/54 

UN1 OH 04/25/54 

YANKEE 05/04/54 

NECTAR 05/13/54 

WASP 02/16/55 

MOTH 02/22/55 

TESLA 03/01/55 

TURK 03/07/55 

HORNE 1 03/12/55 

BEE 03/22/55 

ESS 03/23/55 

APPLE-l 0 3129155 

WASP PRIHE 03/29/55 

HA 04/06/55 

POST 04/09/55 

NET 04/15/55 

APPLE-2 05/05/55 

ZUCCHINI 05/15/55 

WIGWAM 05/14/55 
29 DEGREESN-126 DEGREES U 

BIKINI 

BIKINI 

BIKINI 

BIKINI 

EN1 UETOK 

OPERATION TEAPOT 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

NtS 

NTS 

NTS 

NTS 

NtS 

NTS 

NTS 

NTS 

OPERATION WIGWAM 

P 

b 

LACROSSE 05/04/56 

CHEROKEE 05/20/56 

OPERATION REDWING 

ENIUETOK 

BIKINI 
FIRST AIR DROP BY U.S. OF A THERHONUCLEAR WEAPON 

ZUNI 05/27/5b BIKINI 

YUHA 05/27/56 ENK UETOK 

TYPE 

BARGE 

SURFACE 

BARGE 

BARGE 

BARGE 

AIRDROP 

TOWER 

tOUER 

TOWER 

TOWER 

TOWER 

CRATER 

TOWER 

AIRQROP 

AIRDROP 

TOWER 

TONER 

TOWER 

TOWER 

UU 

SURFACE 

AIRDROP 

SURFACE 

PURPOSE 

WEAPONS RELATE0 

WEAPONS REL ATE0 

WEAFONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

UEAFONS RELATED 

WE A PONS REL ATE0 

WE A FONS REL ATE0 

UE APONS RELATED 

WE A PONS REL ATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELAtED 

WEAPONS RELATED 

WEAPONS RELATED 

Y IELO RANGE 

11 MT 

110 Kt 

6.9 MT 

13.5 MT 

1.69 MT 

1Kt 

2Kt 

7Kt 

43Kt 

4Kt 

BKT 

1Kt 

14Kt 

3Kt 

3Kt 

2Kt 

22Kt 

29KT 

28Kt 

30ut 

40 Kt 

SEVERAL Ht 

3.5 Ht 

_ - 



ANNOUNCED UNITED STATES NUCLEAR OETONATIONS 

EVENT NAYE 

ERIE 

SEMINOLE 

FLAlHEAD 

BLACKFOOT 

KICKAPOO 

OSAGE 

INCA 

OAKOTA 

MOHAWK 

APACHE 

NAVAJO 

TEUA 

HURON 

OATE (GCT! LOCATION TYPE 

05/30/56 

06106156 

06/11/56 

06111156 

06/l 3156 

06/16/56 

06121156 

06/25/56 

07102156 

07/08/56 

07/10/56 

07/20/56 

07121156 

BOLTZMAN 05/26/51 

FRANKLIN 06/02/57 

LASSEN 06/05/57 

WILSON 06/16/57 

PRISCILLA 06/24/57 

HO00 07/05/5; 

OIABLO 0711515‘ 

JOHN 0711915: 

KEPLER 07/2c(/5; 

OWENS 07/25/5; 

STOKES 0.3/07/5; 

SHASTA 01/16/57 

OOPPLER 08/23/51 

ENIWETOK TOWER 

ENIWETOK SURFACE 

BIKINI BARGE 

EN1 WETOK TOWER 

ENI WETOK 

ENIWETOK AIRDROP 

ENIWETOK 

BIKINI BARGE 

EN1 WETOK 

ENIWETOK BARGE 

BIKINI BARGE 

BIKINI BARGE 

ENIWETOK BARGE 

OPERATION PLUMBBOB 

NTS TOWER 

NTS TOWER 

NTS BALLOON 

NTS BALLOON 

NTS BALLOON 

NTS BALLOON 

NTS TOUER 

NTS ROCKET 

NTS TOWER 

NTS BALLOON 

NTS BALLOON 

NTS TOWER 

NTS BALLOON 

PURPOSE 

WEAPONS RELATED 

WEAPONS REL ATE0 

WEAFONS RELATED 

WEAPONS RELATED 

WEAFONS RELATED 

WEAFONS RELATE0 

WEAFONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATED 

HEAPONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATED 

Y IELO RANGE 

5 NT 

WEA FONS RELATED 12KT 

HEAFONS RELATED l(tOTONS 

WEAFONS RELATE0 0.5 TONS 

WEAFONS RELATE0 IOKT 

YE APONS REL ATE0 37KT 

WEAPONS RELATE0 74KT 

WEAPONS RELATED 17KT 

WEAPONS RELATED ABOUT 2KT 

HEAFONS RELATED IOKT 

WEAPONS RELATED 9.7KT 

WEA’FONS RELATED 19KT 

HE APONS RELATE0 17KT 

WEAPONS RELATE0 1lKT 



ANNOUNCED UNITED STATES NUCLEAR DETONATIONS 

EVENT NAYE LOCATION TYPE 

FRANKLIN PRIME 08/30/57 

SMOKY 08/31/57 

GALILEO 09/02/57 

WHEELER 09/06/57 

LAPLACE 09/08/57 

FIZEAU 09/l&/5? 

NEWTON 09/16/57 

RAINIER 09/19/57 
FIRST TUNNEL EMPLACEMEN 

WHITNEY 09/23/57 

CHARLESTON 09/28/571 

MORGAN 10/07/57 

YUCCA 
12 DEGREES 37 

CACTUS 

FIR 

BUTTERNUT 

KOA 

WAHOO 

MOLLY 

NUTHEC 

YELLOWWOOD 

MAGNOLIA 

TOBACCO 

SYCAMORE 

ROSE 

UWRELL A 

NIS 

NTS 

NTS 

NfS 

NTS 

NTS 

NTS 

NTS 

NT’S 

NTS 

NTS 

OPERATION HARDTACK 

04/28/58 
HIN N-163 OEGREES 01 MIN E 

05/05/58 ENIHETOK 

05/11/58 BIKINI 

05/11/5lY ENIWETOK 

05/12/58 ENIWETOK 

05/16/58 ENIWETOK 

05/20/58 EN1 HETOK 

05/21/58 BIKINI 

05/26/b ENIWETOK 

05/26/58 EN1 HETOK 

05/30/58 ENIWETOK 

05/31/56 BIKINI 

06/02/58 EN1 HETOK 

06/08/58 ENIWETOK 

BALLOON 

TOWER 

TOWER 

BALLOON 

BALLOON 

TOWER 

BALLOON 

TUNNEL 

TOUER 

BALLOON 

BALLOON 

I 

BALLOON 

SURFACE 

BARGE 

BARGE 

SURFACE 

UW 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

UW 

PURPOSE 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

HE A PONS REL ATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

YIELD RANGE 

4.7KT 

44KT 

1lKT 

197 TONS 

1KT 

1lKT 

12KT 

1.7KT 

WEAPONS RELATED 19KT 

WEAPONS RELATE0 1ZKT 

WEAPONS RELATED OKT 

WEAPONS RELATE0 

WEAFONS RELATED 

WEAPONS RELATED 

HEAPONS RELATE0 

WEAFONS RELATED 

NEAFONS RELATE0 

WEAPONS RELATED 

HEAFONS RELATE0 

WEAPONS RELATE0 

WEAFONS RELATE0 

HEAPONS RELATED 

WEAPONS REL ATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

18 KT 

1.37 MT 



ANNOUNCED UNITED STATES NUCLEAR DETONATIONS 

EVENT. NAME 

MAPLE 

ASPEN 

WALNUT 

LINOEN 

REQWOOO 

ELDER 

OAK 

HICKORY 

SEQUOIA 

CEOAR 

DOGWOOQ 

POPLAR 

PISONIA 

JUNIPER 

OLIVE 

PINE 

TEAK 

QUINCE 

ORANGE 

FIG 

DATE ICC11 LOCATION 

06/10/58 

06/14/51 

06/14/58 

06/18/58 

06/27/58 

06/27/58 

06/28/58 

06/29/58 

07/01/50 

07/02/58 

07/05/58 

07/12/58 

07/17/58 

07/22/58 

0?/22/58 

07/26/5’3 

08/01/48 

08/06/58 

OfJ/l2/58 

08/18/50 

ARGUS I 08/27/58 
ABOUT 300 MILES ALTITUDE 

ARGUS II 01/30/58 
ABOUT 300 HTLES ALTITUDE 

ARGUS III 09/06/58 
ABOUT 300 HILES ALTITUOE 

EDDY 09/19/58 NTS BALLOON WEAPONS RELATE0 83 TONS 

BIKINI 

BIKINI 

ENIHETOK 

ENIWETOK 

BIKINI 

ENIWETOK 

ENI WETOK 

9IKINI 

ENI WETOK 

BIKINI 

ENI WETOK 

BIKINI 

ENIHETOK 

BIKINI 

ENIWETOK 

ENIHETOK 

JOHNSTON ISL AREA 

EN1 WETOK 

JOHNSTON ISL AREA 

ENIldETOK 

OPERATION ARGUS 

SOUTH ATLANTIC 

TYPE 

BARGE 

BARGE 

BARGE 

9ARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

BARGE 

PURPOSE 

WEAFONS RELAIEO 

HE APONS RELATE0 

WE A FONS REL ATE0 

HEAFONS RELATED 

WEAFONS RELATED 

NEAFONS RELATED 

WEAPONS RELATE0 

WEAPONS REL ATE0 

WEAFONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

WE AFONS RELATE0 

WEAFONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATE0 

WEAFONS RELATE0 

WEAFONS RELATED 

Y IELO RANGE 

8.9 MT 

BARGE 

BARGE 

BARGE 

ROCKET MEGATON RANGE 

ROCKET MEGATON RANGE 

ROCKET NE APONS RELATED I-2KT 

SOUTH ATLANTIC ROCKET HEAPONS RELATED l-2KT 

SOUTH ATLANTIC ROCKET HEAFONS RELATED l-2KT 

OPERATION HARDTACK II 



ANNOUNCED UNITE0 STATES NUCLEAR OETONATIONS 

EVENT NAME DATE (CCTB 

NORA 0¶/29/58 

TAHALPAIS 1 O/08/58 
SL ICHT VENTING 

QUAY 10/10/58 

LEA 10/13/58 

HAMILTON 10/15/58 

LOGAN 10/16/58 

OONA ANA iO/l6/58 

RIO ARRIBA 10/l 8158 

SOCORRO 10122158 

WRANGELL 10/22/58 

RUSHMORE 10/22/58 

SANFORD 10/26/58 

OE BACA 10/26/58 

EVANS 10129158 
VENTING 

HUMBOLDT 10/29/58 

SANTA FE 10/30/58 

BLANCA 10/30/58 
SLIGHT VENTING 

ANTLER 09/15/61 

SHREW 09116161 

NTS 

NTS 

LOCATION TYPE 

BALLOON 

TUNMEL 

NTS TONER 

NTS BALLOON 

NTS TOWER 

NTS TUNNEL 

HIS BALLOON 

NTS TONER 

NTS BALLOON 

NTS BdLLOON 

NTS BALLOON 

NTS BALLOON 

NTS BALLOON 

NTS TUNNEL 

NTS 

NTS 

NTS 

NTS 

NTS 

TOHER 

BALLOON 

TUNNEL 

OPERATION NOUGAT 

TUNNEL 

SHAFT 
LOW YIELO MEANS LESS THAN 20KT 

CHENA 10/10/61 NTS 

MINK 10129161 NTS 

FISHER 12/03/61 NTS 

TUNNEL 

SHAFT 

SHAFT 

GNOME lZ/lO/El CARLSBAO SHAFT 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATED 

PLOWSHARE 
MULTIPLE-PURPOSE EXPERIMENT IN SALT.FORtlED CAVITY 160-170 FT.OIAt4ETER 
60-80 FT.HIGH 

PURPOSE 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAFONS RELATED 

HEAPONS RELATED 

WEAFONS RELATE0 

WEAPONS RELATED 

NEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

YEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

YIELD RANGE 

2KT 

72 TONS 

79 TONS 

1.4KT 

1.2 TONS 

5KT 

37 TONS 

90 TONS 

6KT 

115 TONS 

188 TONS 

4.9KT 

2.2KT 

55 TONS 

7.8 TONS 

1.3KT 

19KT 

2.4KT 

LOW 

LOW 

Lon 

13.5KT 

S.lKT 



I’ 

ANNOUNCE0 UNITE0 STATES NUCLEAR DETONATIONS 

EVENT NA,WE OATE (GCT) LOCATION 

MAO 

RINGTAIL 

FEATHER 

STOAT 

AGOUTI 

DORMOUSE 

STILLWATER 

ARMADILLO 

HARDHAT 
GRANITE 

CHINCHILLA 

COOSAW 

Cl MARRON 

PLATYPUS 

PANPAS 

DANNY BOY 

12flW61 NTS 

12/17/61 NTS 

12/22/61 NTS 

01/09/62 NTS 

01/10/62 NTS 

01/30/62 NTS 

02/01/62 NTS 

02/09/62 NTS 

02/15/62 NTS 

02/19/62 

02/19/62 

02/23/62 

02/24/62 

03/O l/62 

03/05/62 
CRATER DIAMETER 265 FT. 

ERMINE 03/06/62 

BRAZOS 03/08/62 

HOGNOSE 03/15/62 

HOOSIC 03/28/62 

CHINCHILLA II 03/31/62 

DORMOUSE II 04/05/62 

PASSAIC 04/06/62 

HUDSON 04/12/62 

PLATTE 04/14/62 

DEAD 04/21/62 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 
OEPTH 84 FT. IN BASALT 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

NTS 

TYPE 

SHAFT 

SHAFT 

TUNNEL 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFl 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

CRATER 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

SHAFT 

TUNNEL 

SHAFT 

PURPOSE 

WEAPONS RELATED 

WEAPONS RELATED 

WEAWNS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WE A FONS RELATED 

WEAPONS RELATED 

HEAFONS RELATED 

WEAFONS RELATE0 

WEAMNS RELATED 

WEAFONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATE0 

JOINT US-UK 

WEAPONS RELATED 

WEAPONS RELATED 

WEAFONS RELATED 

WEAPONS RELATE0 

WE A PONS REL ATE0 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS REL ATE0 

WEAPONS RELATED 

HEAPONS RELATE0 

YIELD RANGE 

0.43KT 

LOW 

LOU 

4.5KT 

5.9KT 

LOW 

2.7KT 

6.6KT 

5.9KT 

1.8KT 

LOW 

ll.ZKT 

LOW 

LOU 

0.42KT 

LObi 

7.6KT 

LOU 

3KT 

LOW 

1OKT 

LOH 

LOW 

1.7KT 

LOW 



ANNOUNCED UNITED STATES NUCLEAR DETONATIONS 

EVEN1 NAHE DATE LCCT) LOCAl ION TYPE 
1962 PACIFIC TESTS WERE DESIGNATED OPERATION DOMINIC I 

AOOBE 04/25/62 CHRISTHAS ISL AREA AIRDROP 
INTERHEOIATE MEANS 20 TO 1000 KT 

AZTEC 04/27/62 CHRISTMAS ISL AREA AIRDROP 

BLACK 04/27/62 NTS SHAFT 

ARKANSAS 05/02/62 CHRISTMAS ISL AREA AIRDROP 

QUEST A 05/04/62 CHRISTMAS ISL AREA AI ROROP 

FRIGATE BIRO 05/06/62 CHRISTMAS ISL AREA MISSILE 
NARHEAO IN NISSILE LAUNCHED FROM POLARIS SUBHARINE 

PACA 

YUKON 

MESILLA 

MUSKEGON 

SNORDFISH 
ANTISUBHARINE 

ENCINO 

AARDVARK 

SWANEE 

EEL 

CHETCO 

WHITE 

TANANA 

NAHBE 

RACCOON 

PACKRAT 

ALHA 

TRUCKEE 

YES0 

HARLEM 

05/07/62 NTS 

05/06/62 CHRISTHAS ISL AREA 

05/09/62 CHRISTMAS ISL AREA 

05/11/62 CHRISTHAS ISL AREA 

05/11/62 EASTERN PACIFIC 
ROCKET /ASROC/ SYSTEM PROOF TEST 

05/12/62 CHRISTMAS ISL AREA 

05/12/62 NTS 

05/14/62 CHRISTMAS ISL AREA 

05/19/62 NTS 

05/19/62 CHRISTMAS ISL AREA 

05/25/62 NTS 

05/25/62 CHRISTHAS ISL AREA 

05/27/62 CHRISTMAS ISL AREA 

06/01/62 NTS 

06/06/62 NTS 

06/06/62 CHRISTHAS ISL AREA 

06/09/62 CHRISTMAS ISL AREA 

06/10/62 CHRISTHAS ISL AREA 

06/12/62 CHRISTHAS ISL AREA 

SHAFT 

AIROROP 

AIRDROP 

AIRDROP 

UN 

AIROROP 

SHAFT 

AIRDROP 

SHAFT 

AIRDROP 

SHAFT 

AI RBROP 

AIRDROP 

SHAFT 

SHAFT 

AIROROP 

AIROROP 

AIRDROP 

AIRDROP 

PURPOSE 

NEAPONS RELATED 

NEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

HEAPONS RELATED 

NEAFONS RELATED 

WEAFONS RELATED 

WEAPONS RELATED 

WEAPONS RELATE0 

WEAFONS RELATE0 

WEAPONS RELATE0 

WEAFONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

NEAFONS RELATED 

WEAPONS RELATED 

NEAPONS RELATE0 

WEAPONS RELATE0 

NE A PONS REL ATE0 

WEAPONS RELATED 

Y IELO RANGE 

INTERHEDIATE 

INTERMEDIATE 

LOW 

LOW MEGATON 

INTERMEDIATE 

LOW 

INTERMEDIATE 

INTERMEDIATE 

INTERMEDIATE 

LOW 

INTERMEOIATE 

38KT 

INTERMEDIATE 

LOW 

INTERMEDIATE 

LOU 

LOU 

INTERMEDIATE 

Lon 

LOW 

INTERMEOIATE 

INTERHEOIATE 

LOW MEGATON 

INTERMEDIATE 



ANNOUNCED UNITE0 STATES NUCLEAR DETONATIONS 

EVENT NAME OATE (GCTB LOCATION TYPE PURPOSE 

DES MOINES 06/13/62 NTS TUNNEL WEAPONS RELATE0 

RINCONAOA 06/15/62 CHRISTMAS ISL AREA AIROROP WE A FONS REL ATE0 

OULCE 06/17/62 CHRISTHAS ISL AREA AIRDROP NEAPONS RELATE0 

PETIT 06119162 CHRISTMAS ISL AREA AIRDROP WEAFONS RELATED 

OAMAN I 06121162 NTS SHAFT WEAPONS RELATED 

OTOWI 06122162 CHRISTt4AS 1st. AREA AIROROP WEAPONS RELATE0 

BIGHORN 06/27/62 CHRISTNAS ISL AREA AI ROROP WEAPONS RELATED 

HAYHAKER 06127162 NTS SHAFT WEAPONS RELATED 

WARSHNALLOY 06/20/62 NTS TUNNL WEAPONS RELATED 
000 EVENT 

BLUESTONE 06/30/62 CHRISTMAS ISL AREA AIRDROP WEAPONS RELATE0 

SACRAMENTO 06/30/t2 NTS SHAFT WEAPONS RELATED 

OPERATION STORAX 

SEOAN 07/06/62 NTS CRATER PLOWSHARE 
EXCAVATION EXPERIMENT-CRATER 1280 FT.OIAM 320 FT.OEEP-THERMONUCLEAR OEV. 

LITTLE FELLER11 07/07/62 NTS SURFACE WEAPONS RELATE0 
SLIGHTLY ABOVE CROUNO. OOHINIC II SERIES. 

STARFISH PRIME 07/09/62 JOHNSTON ISL AREA ROCKET WEAPONS RELATED 
HIGH ALTITUDE-450 KM 

SlJNSE T 07/10/62 CHRISTtiAS LSL AREA AIRDROP MEAPONS RELATED 

PAHLICO 07/11/62 CHRISTMAS ISL AREA AIRDROP WEAPONS RELATED 

JOHNNY 8OY 07/11/62 NTS SURFACE WEAFONS RELATE0 
SLIGHTLY ABOVE GROUND. OOMINIC II SERIES. 

MERRINAC 07/13/62 NTS SHAFT WEAPONS RELATED 

SMALL BOY 07114162 NTS SURFACE UEAPONS RELATED 
SLIGHTLY ABOVE GROUNO. OOMINIC II SERIES. 

LITTLE FELLER I 07/17/62 NTS SURFACE WEAPONS RELATE0 
TROOP PARTICIPATION. SLIGHTLY AeOVE GROUNO. IlOWINIC II SERIES. 

nICHITA 07127162 NTS SHAFT WEAPONS RELATED 

YORK 01/24/62 NTS SHAFT WEAFONS RELATED 

BOBAC 06/24/62 NTS SHAFT WEAPONS RELATED 

Y IELO RANGE 

LOW 

INTERHEOIATE 

INTERHEOIATE 

LOU 

LOW 

INTERMEOIATE 

MEGATON RANGE 

56KT 

LOW 

LOW MEGATON 

LOW 

1OOKT 

LOW 

1.4 HEGATONS 

INTERHEOIATE 

LOW HEGATON 

0.5 

LOW 

LOW 

LOU 

LOW 

LOW 

LOU 



_ ..” _ /....... .._“.._ .,.,.. . ._.. __.._...,. ;. ,... . . .,.^.~_.i ,, . .~ . . . . - 

ANNOUNCED UNITE0 STATES NUCLEAR DETONATIONS 

EVENT NANE OATE (GCT) LOCATION 

HYRAX 09/14/62 NtS 

PEBA 09120162 NTS 

ALLEGHENY 09/29/62 NTS 

ANOROSCOGGIN 10102162 JOHNSTON ISL AREA 

nISSISSIPPI 10105162 NTS 

9UNPI NC 10/06/L2 JOHNSTON ISL AREA 

ROANOKE 10/12/62 NTS 

CHAMA 10116162 JOHNSTON ISL AREA 

BANOICOOT 10/19/62 NTS 

CHECKNATE LO/20162 JOHNSTON ISL AREA 
HIGH ALTITUDE - TENS OF KMS 

BLUEGILL 3PQIttE 10/26/62 JOHNSTON ISL AREA 
HIGH ALTITUDE - TENS CF KNS 

SANTEE 10/27/62 NTS 

CALAMITY 10127162 JOHNSTON ISL AREA 

HOUSATONIC 10/30/62 JOHNSTON ISL AREA 

KINGFISH 11/01/62 JOHNSTON ISL AREA 
HIGH ALTITUOE - TENS OF KHS 

TIGiTROPE llf 04162 JOHNSTON ISL AREA 
HIGH ALTITUDE - TENS CF KMS 

ANACOSTIA 11/27/62 NTS 
OEVICE OEVELOPMENT 

TENORAC 12/07/62 NTS 

HAOISON 12/12/62 NTS 

NUttBAT 12112162 NTS 

TYPE 

SHAFT 

SHAFT 

SHAFT 

AIRDROP 

SHAFT 

AIRDROP 

SHAFT 

AI RQROP 

SHAFT 

ROCKET 

ROCKET 

SHAFT 

AIRDROP 

AIRDROP 

ROCKET 

ROCKET 

SHAFT 

SHAFT 

TUNNEL 

SHAFT 

PURPOSE 

WEAFONS RELATED 

WEAFONS RELATE0 

WE A FONS REL ATE0 

WEAPONS RELATED 

WEAFONS RELATED 

WEAPONS RELATED 

WEAPONS REL ATE0 

WEAPONS RELATED 

WEAPONS REL ATE0 

WEAPONS RELATED 

WEAPONS RELATED 

YEAPONS RELATED 

WEAPONS RELATE0 

WEAPONS RELATED 

WEAPONS RELATED 

WEAPONS RELATED 

PLOWSHARE 

JOINT US-UK 

WEAFONS RELATED 

WEAPONS RELATED 

YIELO RANGE 

LOW 

LOW 

LOW 

INTFRNEOIATE 

110 KT 

LOW 

LOY 

LOU MEGATON 

LOU 

LOW 

SUBMEGATON 

LOW 

INTFRNFOIATE 

NEGATON RANGE 

SUBMEGATON 

LOW 

LOW 

LOW 

Lon 

LOW 

_. ._ 
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U.S. Senate 
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U.S. Senate 
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