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FACT SHEET

DOMINIC I was a serles of 36 atmospheric nuclear weapon detonations held
in the Pacific Ocean area from April to November 1962. These detonations are
listed on the table on the following page. They, and the continental DOMINIC II
tests, were the last atmospheric nuclear weapon tests conducted by the United
States.

Most of the DOMINIC I test shots were detonated in the air after having
been dropped from a B-52 bomber. Twenty-four of the alrdrops took place from
25 April through 11 July over the ocean Jjust south of Christmas Island. This
island is a United Kingdom possession located 1,200 nmi (2,224 km) south of
Honolulu. Five more airdrops were detonated in October over the open ocean in
the vicinity of Johnston Island, a United States possession 780 nml (1,445 km)
west-southwest of Honolulu. These tests were conducted for the purpose of
weapon development. Five high-altitude bursts (up to 400 km) were lofted by
rockets from Johnston Island and were designated the FISHBOWL events. These
events were for the purpose of studying the effects of nuclear detonatlons as
defensive weapons against ballistic missiles. In addition, the Navy conducted
two nuclear tests in the open ocean, the first on 4 May about 435 nmi (806 km)
east of Christmas Island and the second on 11 May 370 nmi (686 km) southwest
of San Dlego, cCalifornia. The first, called FRIGATE BIRD, was a milssile-
launched airburst, a proof test of the Polaris weapon system, launched from
the submarine, USS Ethan Allen (SSBN-608). The second, called SWORDFISH, was
the test of the Navy ASROC system, a rocket-launched antisubmarine nuclear
depth charge.

As 1in previous test series 1in the Pacific, a Jjoint military and civilian
organization conducted these tests, Joint Task Force Eight (JTF 8). JTF 8 was
made up of military personnel from all the services and civilians from the
Department of Defense (DOD), the Atomic Energy Commission (AEC), the U.S.
Public Health Service (USPHS), and contractor organizations. Commander JTF 8
(CJTF 8) was appointed by the Joint Chilefs of Staff (JCS) and reported to the
AEC as well as the JCS.

CJTF 8 was assigned overall responsibllity for radlation safety. The
Radsafe Branch, located organizationally 1in the Operations and Plans Office of
Headquarters JTF 8, was responsible for overall control of monitoring and de-
contamination, 1ssuing radlological safety (radsafe) supplies and equipment,
maintaining radiac instruments, procuring all film badges, developing and
interpreting exposed badges, and mailntaining cumulative radlation exposure
records for everyone who was badged. These records were complled and are ex-
tant in a document referred to as the Consolidated List of Exposures. This
branch also managed an extensive offsite radiation surveillance network on 17
remote 1slands throughout the Pacific Ocean. Task groups, which were subordi-
nate to JTF 8, had command responsibllity for radiological safety within theilr
organizations.
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DOMINIC I detonations, 1962

Date

Test Name

Yield? and Remarks

Spring-Summer 1962 -- Weapon Development Airdrops South of
Christmas Island (except as noted)

25 Apr
21 Apr
2 May
4 May
6 May
8 May
9 May
1 May
1 May

12 May
14 May
19 May
25 May
27 May
8 Jun
9 Jun
10 Jun
12 Jun
15 Jun
17 Jun
19 Jun
22 Jun
27 Jun
30 Jun
8 Jul
10 Jul
11 Jul

ADOBE
AZTEC
ARKANSAS
QUESTA

FRIGATE BIRD

YUKON
MESILLA
MUSKEGON
SWORDFISH

ENCINO
SWANEE
CHETCO
TANANA
NAMBE
ALMA
TRUCKEE
YESO
HARLEM
RINCONADA
DULCE
PETIT
OTOWI
BIGHORN
BLUESTONE
STARF ISH
SUNSET
PAMLICO

Intermediate

Intermediate

Low megaton range

Intermediate

Polaris proof-test, airburst in Christmas Island Danger Area

Intermediate

Intermediate

Intermediate

ASROC proof-test, low-yield underwater burst 370 nmi (686 km)
southwest of San Diego

Intermediate

Intermediate

Intermediate

Low

Intermediate

Intermediate

Intermediate

Low megaton range

Intermediate

Intermediate

Intermediate

Low

Intermediate

Megaton range

Low megaton range

FISHBOWL shot, 1.4 MT at 400 km over Johnston Island

Intermediate

Low megaton range

Autumn 1962 -- Conducted in the Johnston Island Danger Area

2 Oct  ANDROSCOGGIN Intermediate-yield airdrop
6 Oct BUMPING Low-yield airdrop
18 0ct  CHAMA Low megaton range airdrop
19 Oct  CHECKMATE FISHBOWL shot, low-yield, tens of kilometers over Johnston
Island
25 Oct  BLUEGILL FISHBOWL shot, submegaton, tens of kilometers over Johnsto
Island :
27 Oct  CALAMITY Intermediate-yield airdrop
30 Oct  HOUSATONIC Megaton range airdrop
1 Nov  KINGFISH FISHBOWL shot, submegaton, tens of kilometers over Johnston
Island
3 Nov  TIGHTROPE FISHBOWL shot, low-yield, tens of kilometers over Johnston
Island
Note:

aLow yleld -- less than 20 KT; intermediate yield -- 20 to 1,000 KT.

Announced United States Nuclear Tests, NV0-29 (Rev. 1), Office of Public
Affairs, U.S. Department of Energy, Nevada Operations Office, January 1980.

Source:
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Film badges were issued to everyone who was stationed on Christmas and
Johnston islands and all Navy ships directly involved with the tests. Persons
on remote islands monitoring for radiation or conducting experiments were not
badged. Of the over 28,000 participants in DOMINIC, over 25,000 were badged.
Badges were issued for extended periods to ensure that all possible exposure
was recorded.

Because all but one of the shots were airbursts, there was little or no
fallout problem and no residual radiation area around the surface 2zero. Al-
though SWORDFISH, the underwater shot, produced no fallout it did create a
short-lived radioactive base surge and a pool of radioactive water around the
detonation. The base surge dissipated in less than an hour, and the pool dis-
sipated after a few days.

In general, film badge readings were low. Only 842 (3 percent) of the
25,399 badged participants had an exposure greater than 0.5 roentgens (R). Of
these, 56 exposures were over 3.0 R: 2 Army, 4 Navy and Navy civilians, 49 Air
Force, and 1 other civilian. The established JTF 8 Maximum Permissible Exposure
(MPE) was 3.0 R.

The two Army men with over 3.0 R exposure served with the unit that decon-
taminated the aircraft involved in cloud sampling and as such were authorized
an MPE of 20.0 R. All the Air Force personnel over 3.0 R were associated with
cloud sampling (crew, maintenance, sample removal, or decontamination) and were
also authorized an MPE of 20.0 R before the operation started. The highest
total exposure recorded in this group was 17.682 R; this was also the highest
for the entire operation. There were 19 other Air Force exposures over 10.0 R.

The Navy personnel recording over 3.0 R were on USS Sioux (ATF-75), which
was involved in collecting samples of weapon debris from the radioactive pool
of water created by the underwater SWORDFISH shot. This group was allowed  an
MPE of 7.0 R.

Evidence exists that many of the badges worn by personnel during DOMINIC
were defectively sealed and recorded density changes due to moisture, light,
and heat in addition to nuclear radiation. A 1979-1980 reevaluation of 1,349
DOMINIC I film badges showed that 45 percent exhibited some damage related to
light, heat, and age due to defective wax seals. Environmental damage was ob-
served on 98 percent of the badges, which had a developed density equivalent
of over 0.4 R (gamma). These findings show, for example, that one-third of the
higher USS Princeton (LPH-5) exposures should actually read zero. The lack of
any known activity during DOMINIC I that would result in exposures over 3.0 R
except for Sioux and the high correlation between environmental damage and high
dose readings indicate most of these readings are higher than the exposure ac-
tually received. Nevertheless, all personnel have been assigned the recorded
exposure reading in records maintained by the Navy.

One of the Thor rockets being launched at Johnston Island with a nuclear
payload burned on the launch pad. The high explosives in the nuclear warhead
detonated spreading alpha contamination around the launch complex. It took
several weeks to decontaminate and rebuild the launch complex. Stringent per-
sonnel safety measures were enforced during the cleanup. No one received sig-
nificant contamination from this accident.

3
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DOMINIC I exposures are summarized in the following table.

DOMINIC I Personnel Exposures

Number of Exposures (R)

Number Over  High
Organization Badged 0 0-1 1-3 3 (R)

Army 628 306 301 19 2 3.539
(%) 49 48 3 <«
Navy 16,420 7,365 8,705 346 4 4.150
(%) 45 - 53 2 <<
Air Force 2,702 1,182 1,375 96 49 17.68
(%) 44 |51 4 <2
Marine Corps 589 209 376 4 2.29 |
(%) 35 64 <1
DOD Agencies 350 140 209 1 1.37
(%) 40 60 <<

Other Government,
Contractors, and 4,620 2,041 2,555 23 1 7.15

Foreign

(%) 44 55 <1 <]

Total 25,309 11,243 13,521 489 56 17.68
(%) 44 53 2 <]

Collective exposure was about 5,000 man-R and overall mean
exposure was slightly less than 0.2 R.
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PREFACE

Between 1945 and 1962, the U.S. Atomic Energy Commission (AEC) conducted
235 atmospheric nuclear weapon tests at sites in the United States and in the
Pacific and Atlantic oceans. In all, about 220,000 Department of Defense (DOD)
participants, both military and civilian, were present at the tests. Of these,
approximately 142,000 participated in the Pacific test serles and approximately
another 4,000 in the single Atlantic test serles.

In 1977, 15 years after the last aboveground nuclear weapon test, the Cen-
ter for Dlsease Control (CDC) of the U.S. Department of Health and Human Ser-
vices noted more leukemla cases than would normally be expected among about
3,200 soldiers who had been present at shot SMOKY, a test of the 1957 PLUMBBOB
Seriles. Since that 1initial report by the CDC, the Veterans Administration (VA)
has receilved a number of claims for medical benefits from former military per-
sonnel who believe their health may have been affected by their participation
in the weapon testing program.

In late 1977, the DOD began a study that provided data to both the CDC and
the VA on potentlal exposures to 1lonizing radiation among the military and
civilian personnel who participated in the atmospheric testing 15 to 30 years
earlier. In early 1978, the DOD also organized a Nuclear Test Personnel Review
(NTPR) to:

® Identify DOD personnel who had taken part in the atmo-
spheric nuclear weapon tests

® Determine the extent of the participants' exposure to ion-
izing radiation

® Provide public disclosure of information concerning par-
ticipation by DOD personnel 1n the atmospheric nuclear
weapon tests.

This report on Operation DOMINIC I 1s one of many volumes that are the
product of the NTPR. The DOD Defense Nuclear Agency (DNA), whose Director 1is
DOD's executive agent for the NTPR program, prepared the reports, which are
based on the military and technical documents reporting various aspects of
each of the tests. The reports of the NTPR provide a public record of the
activities and assoclated radiation exposure risks of DOD personnel for inter-
ested former particlpants and for use 1in public health research and Federal
policy studles.

The information from which this report was complled was primarily extracted
from planning and after-action reports of Joint Task Force 8 (JTF 8) and 1its
subordinate organizations. What was desired were documents that accurately
pPlaced personnel at the test sites so that thelr degree of exposure to the
ionizing radiation resulting from the tests could be assessed. The search for
this information was undertaken in. archives and librarles of the Federal
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Government, in special collections supported by the Federal Government, and by
discussion or review with some participants.

For DOMINIC I, the most important archival source is the Washington Na-
tional Records Center in Suitland, Maryland. The Naval Archives at the Wash-
ington Navy Yard also was helpful, as was the collection of documents housed
in the Air Force Weapons Laboratory Technical Library at Kirtland Air Force
Base, Albuquerque, New Mexico. Other archives searched were the Department of
Energy archives at Germantown, Maryland, its Nevada Operations Office archives
at Las Vegas, and the archives of the Test Division of the Los Alamos Scien-
tific Laboratory (LASL).

JTF 8 exposure records had been microfilmed by the Reynolds Electrical and
Engineering Company, Inc. and were used.

The work was performed under RDT&E RMSS B350079464 U99 QAXMK 506-09 H2590D
for the Defense Nuclear Agency by personnel from Kaman Tempo. Guidance was

provided by Mr. Kenneth W. Kaye of the Defense Nuclear Agency Biomedical
Effects Office.

Google



TABLE OF CONTENTS

FACT SHEET

PREFACE

LIST OF ILLUSTRATIONS
LIST OF TABLES

Chapter

1 OVERVIEW
Introduction
Purpose
Historical Perspective
Report Organization
Nuclear Tests and Radiation Exposures
Experimental Program
Weapon Development
Yield Measurements
Diagnostic Measurements
Effects Experiments
Test Sites
Christmas Island
Johnston Island
' Joint Task Force 8
Joint Task Force 8 Headquarters
Scientific Task Units
Task Unit 8.1.1
Task Unit 8.1.2
Task Unit 8.1.3
Task Unit 8.1.4
Task Unit 8.1.5

Google

21

23
23
23
23
26
27
29
29
29
30
31
31
31
39
43
44
47
47
48
48
48
48



TABLE OF CONTENTS (continued)

Chapter

1 (continued) Task Unit 8.1.6
Task Unit 8.1.7
Joint Task Group 8.3 (Navy)
Joint Task Group 8.4 (Air Force)
Task Unit 8.4.1
Task Unit 8.4.2
Drop and Diagnostic Element
Air Control Element

Aeronautical Systems Division
Effects Element

Helicopter Element
Documentary Photography Element
Weather Reporting Element
Reconnaissance Element

Task Unit 8.4.3
High-Altitude Element
Medical Test Element
Calibration Test Element

Task Unit 8.4.4

Joint Task Group 8.5 (AEC Support)

Task Unit 8.5.1 (H&N)

Task Unit 8.5.2

Task Unit 8.5.3

Joint Task Group 8.6 (Johnston Island Base Command)

Task Unit 8.6.1
Task Unit 8.6.2
Task Unit 8.6.3
Task Unit 8.6.4
Task Unit 8.6.5
Task Element 8.3.9.6
Task Unit 8.5.1

Google

53
53
53
53
53
54
54
54
54
54
56
56
58
58

58
58
58
58
59
59
59



TABLE OF CONTENTS (continued)

Chapter Page
1 (continued) Joint Task Group 8.7 (Christmas Island

Base Command) - 59
Temporary Task Groups 61
Joint Task Force 8 Manning Summary 61
2 RADIOLOGICAL SAFETY 64
Radiological Safety Organization and Tasks 64
Hazards Control Center (Branch) 64
Hazards Evaluation Branch 64
Fatlout Plotting Center 64
Radsafe Branch 65
Joint Task Group 8.3 (Navy) 66
Joint Task Group 8.4 (Air Force) 68
Joint Task Group 8.5 (AEC Support) 70

Joint Task Groups 8.6 and 8.7 (Base Island
Commands ) 70
Joint Task Groups 8.8 and 8.9 70
Offsite Radiological Safety 70
Radiological Safety Standards IR
Radiological Safety Equipment 12
Radiological Safety Training 15
Radiological Safety Facilities 75
Christmas Island 15
Johnston Island 15
Hawaiian Islands 15
Dosimetry Program 11
Pre-Event Safety Measures 78
Hazard Zones 18
Search Operations 81
Air Operations 81
Naval Operations 82
Joint Task fForce 8 Safety Committee 83
"~ Fallout Prediction 83

9

Google



TABLE OF CONTENTS (continued)

Chapter

2 (continued) Weather Prediction
Offsite Radiation Monitoring
Canton Island
Malden Island
Penrhyn Island
Palmyra Island
French Frigate Shoals
Radiation Protection Equipment Modification
Evacuation and Reentry
Protective Clothing

Special Badging for Sampler Activities
Checklists

Rehearsals

Nuclear Device Safety
Postevent Safety Measures

Christmas Island

Johnston Island

Cloud Tracking

Cloud Sampling

Sample Recovery and Return

Personnel Decontamination

Aircraft Decontamination

3 DOD EXPERIMENTAL PARTICIPATION

Christmas and Johnston Island Numbered Projects
Involving the Department of Defense

Unnumbered Christmas Island and FISHBOWL Experiments
that Involved the Department of Defense

Numbered SWORDFISH Projects that Involved the
Department of Defense

Unnumbered SWORDFISH Experiments Involving the
Department of Defense

FRIGATE BIRD Experiments Involving the Department
of Defense

10

Google

100
103
104
104
105

110

1M

130

133

138

138



TABLE OF CONTENTS (continued)

Chapter Page
4 WEAPON DEVELOPMENT TEST OPERATIONS 140
Christmas Island Airdrops 140
ADOBE : 147
AZTEC 147
ARKANSAS 147
QUESTA 150
YUKON 150
MESILLA 150
MUSKEGON 150
ENCINO 155
SWANEE 155
CHETCO 155
TANANA 155
NAMBE 161
ALMA 161
TRUCKEE 161
YESO 161
HARLEM 161
RINCONADA 166
DULCE 166
PETIT . 166
OTOWI 166
BIGHORN 166
BLUESTONE 172
SUNSET 172
PAMLICO 172
Johnston Island Airdrops 172
ANDROSCOGGIN 178
BUMPING 178
CHAMA 178
CALAMITY 178
HOUSATONIC 178

11

Google



TABLE OF CONTENTS (continued)

Chapter

5

FRIGATE BIRD

Introduction

Organization and Responsibilities
Safety Planning
Operations

SWORDFISH

Introduction

Department of Defense Task Group Support

Test Objectives
Test Site Selection
Test Array

Test Preparations
Safety Planning
Test Operations

FISHBOWL -- HIGH-ALTITUDE EVENTS

Concept of High-Altitude Tests
Surface and Aircraft Stations
Launch Missiles

Organization and Personnel

Navy Participation

Air Force Participation

Operations
BLUEGILL
STARFISH
STARFISH Prime
BLUEGILL Prime

Operations Pause
Launch Pad Decontamination
Replanning the Operation
BLUEGILL Double Prime
CHECKMATE

12

Google

Page

184
184
185
188
191

196
196
196
198
199
199
200
201
204

218
218
218
221
224
225
225
221
221
228
229
232
233
233
236
241
241



TABLE OF CONTENTS (continued)

Chapter Page

7 (continued) BLUEGILL Triple Prime 242

KINGFISH 241

TIGHTROPE 247

8 U.S. ARMY PARTICIPATION IN OPERATION DOMINIC 252

9 U.S. NAVY PARTICIPATION IN OPERATION DOMINIC 261

Joint Task Force 8 Organizations 264

Commander Joint Task Group 8.3 Headquarters 264

Task Unit 8.3.9 (Special Operations Unit) 264

Navy Laboratory and Research Organizations 264

Navy Ships 269

Naval Air Units 316

Other Naval Units and Organizations 318

10 U.S. AIR FORCE PARTICIPATION IN OPERATION DOMINIC 320

M U.S. MARINE CORPS PARTICIPATION IN OPERATION DOMINIC 341
12 DEPARTMENT OF DEFENSE, ATOMIC ENERGY COMMISSION, OTHER

GOVERNMENT, CONTRACTOR AND FOREIGN PARTICIPATION IN

OPERATION DOMINIC 344

Introduction 344

Department of Defense Agencies 344

Atomic Energy Commission Organizations 348

Other Government Organizations 349

Contractors 349

Very Important Persons 355

Foreign Personnel 355

Other 355

13 SUMMARY Of PERSONNEL EXPOSURES 351

BIBLIOGRAHY AND REFERENCES 362

13

Google



TABLE OF CONTENTS (continued)

APPENDIX A RADIOLOGICAL SAFETY DOCUMENTS
APPENDIX B LIST OF CODES USED IN THE DOMINIC CONSOLIDATED LIST

OF EXPOSURES

APPENDIX C TERMS, ABBREVIATIONS, ACRONYMS, AND UNITS

14

Google



Fiqure

10
N

12
13

14
15
16
17
18

19

LIST OF ILLUSTRATIONS

Frontispiece: Shot TRUCKEE cloud, Operation DOMINIC I

The Central Pacific.
Christmas Island.

A-Site scientific instrumentation station on Christmas
Island.

Joint Operations Center area at Christmas Island.

Royal Air Force transport framed by U.S. Navy WV-2 at
Christmas Island airfield.

Christmas Island harbor area showing pipe for Army Engineer
pipeline construction.

U.S. Marine Corps airfield fuel-dispensing system set up on
Christmas Island for the DOMINIC operation.

Christmas Island airfield (WB-50 aircraft in foreground).

Military Air Transport Service passenger terminal at
Christmas Island.

Johnston Atol11 and Johnston Island, 1962.

Johnston Island photographed from an atrcraft preparing to
land from the west, 1962.

Johnston Island facilities, looking west.

Aerial view of Johnston Island showing a large antenna
used for a scientific project and other facilities used
during DOMINIC.

Overall command structure.
Organization of Headquarters Joint Task Force 8.

Joint Task Group 8.3 personnel participation during DOMINIC.

Joint Task Force 8 manning.

Headquarters, Joint Task Force 8 functional radiological
safety organization.

Locations of radiological safety stations manned by U.S.
Public Health Service personnel and boundaries of danger
areas.

15

Google

34
36

36

317

31
38

38
40

a1
42

43
45
46
50
62

65

n



LIST OF ILLUSTRATIONS (continued)

Figure

20

21
22
23
24

25

26

21

28

29

30

31

32

33

34

35

36

31

38
39
40

Pod is swung over berm and placed in hot cell with crane
on Johnston Island during DOMINIC.

Christmas Island and Johnston Island danger areas.
Johnston Island danger area as a function of altitude.
Joint Task Force 8 weather organization.

Modified M-boat (LCM) for handling radioactive pods returned

to Johnston Island, Operation DOMINIC.

Personnel being evacuated from Johnston Island before a
test shot.

Personnel in protective clothing inspect contaminated
Taunch stand during DOMINIC.

A pod 1ifted from the sea is held against the side of
USS Grapple (ARS-7) as personnel check for radiation.

Laboratory personnel receive a rocket nosecone sampler
delivered to Christmas Island by retrieving H-21 helicopter.

Radioactive pod with flotation bag still attached is
guided into s1ing in M-boat following DOMINIC shot.

Pod 1s delivered to Johnston Island by helicopter during
DOMINIC.

Sampler aircraft is guided into restricted area for
sample removal.

Pilot prepares to leave sampler B-57 via a platform on
fork1ift, Johnston Island.

Filter with radioactive particulates from DOMINIC, BUMPING
carried from B-57 sampler to lead cave.

Radioactive filter in lead cave is rolled using 1ongvpo1e
before being placed in lead pig, Johnston Island.

Weapon debris sample shipment in shielded containers being
checked at Hickam AFB for radioactivity.

Interior of clean side of dressing decontamination tent at
Johnston Island.

Crews prepare to decontaminate a B-57 sampler after crew and

sample removal at Naval Air Station, Barbers Point.
Scrubdown of B-57 sampler, Naval Air Station, Barbers Point.
Washdown of B-57 sampler, Naval Air Station, Barbers Point.

Final check after B-57 decontamination, Naval Air Station,
Barbers Point.

16

Google

16
19
80
84

88

89

90

92

93

98

99

101

101

102

102

103

105

106
107
108

109



LIST OF ILLUSTRATIONS (continued)

Figure

4
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
n

Airdrop target raft with service personnel aboard.
Cloud from DOMINIC, YUKON as viewed from Christmas Island.

Sampling track and radiation pattern in the DOMINIC,

BLUESTONE cloud at 45,000 feet (13.7 km).

Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship

positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,
positions,

Google

ADOBE.
AZTEC.
ARKANSAS.
QUESTA.
YUKON.
MESILLA.
MUSKEGON.
ENCINO.
SWANEE .
CHETCO.
TANANA.
NAMBE .
ALMA.
TRUCKEE.
YESO.
HARLEM.

RINCONADA.

DULCE.
PETIT.
OTOWI.
BIGHORN.

BLUESTONE .

SUNSET.
PAMLICO.

ANDROSCOGGIN.

BUMPING.
CHAMA.
CALAMITY.

Page

141
142

144
148
149
151
152
153
154
156
157
158
159
160
162
163
164
165
167
168
169
170
kA
173
174
175
176
179
180
181
182



LIST OF ILLUSTRATIONS (continued)

Fiqure

12
13
14

15
76

11
18

19
80

81
82
83

84
85
86

87
88

89
90

91
92
93

Ship positions, HOUSATONIC.

DOMINIC, FRIGATE BIRD operational area showing launch
and impact hazard areas, trajectory hazard sector, and
ship locations.

FRIGATE BIRD Polaris launch viewed from helicopter;

USS Maddox (DD-731) in foreground.

FRIGATE BIRD Polaris launch viewed from USS Maddox (DD-731).

FRIGATE BIRD cloud viewed through the periscope of USS
Carbonero (SS-337), DOMINIC.

Coracle used for DOMINIC, SWORDFISH.

Positions of the DOMINIC, SWORDFISH task group elements
at shot time.

DOMINIC, SWORDFISH ASROC rocket missile launch from
USS Agerholm (DD-826).

DOMINIC, SWORDFISH spray dome and plume with USS Agerholm
(DD-826) in foreground.

DOMINIC, SWORDFISH base surge.

DOMINIC, SWORDFISH foam patch at about 6 minutes after burst.

Position of DOMINIC, SWORDFISH foam patch and base surge
5 minutes after detonation.

DOMINIC, SWORDFISH early postshot maneuvers of USS Razorback

(SS-394), USS Agerholm (DD-826), USS Anderson (DD-786), and
USS Hopewell (DD-822).

Thor on launch pad, DOMINIC.
Earth's magnetic field.
Nike-Hercules used for launch of DOMINIC, TIGHTROPE.

Strypi missile with Recruit boosters used for DOMINIC,
CHECKMATE.

Array of instrument rockets used during Operation DOMINIC
at Johnston Island.

Debris that fell on Johnston Island from the first DOMINIC,
STARFISH launch.

Aircraft in the air array for DOMINIC, STARFISH Prime.
Ship positions, DOMINIC, STARFISH Prime.

Thor launch pad for BLUEGILL Prime on Johnston Island
viewed from the northeast looking almost downwind.

18

Google

189

192
193

194
200

205

208

208
210
210

211

212

219

220
222

223

224

229
230
231

232



LIST OF ILLUSTRATIONS (continued)

Figure

94
95

96

97

98

99

100

101

102

103
104
105
106
107
108
109
110

Thor pad after BLUEGILL Prime fire on Johnston Island.

Cleanup of Thor pad following BLUEGILL Prime fire on
Johnston Island.

Initial radiological survey of the Thor launch pad following
DOMINIC, BLUEGILL Prime.

Thor launch pad contamination levels after 2 weeks of
decontamination efforts.

Inspection of Thor engine parts following BLUEGILL Prime
fire on Johnston Island.

Loader moves contaminated soil near Thor launch pad during
cleanup operations on Johnston Island.

Workers dispose of protective clothing before showering when
leaving Thor launch pad cleanup area on Johnston Island.

Workers cleaning up Thor launch pad receive nose-swipe
tests for inhaled contaminants.

Thor launch pad contamination levels on 23 November 1962
after DOMINIC.

Aircraft array for DOMINIC, CHECKMATE.

Ship positions, DOMINIC, CHECKMATE.

Aircraft array for DOMINIC, BLUEGILL Triple Prime.
Ship positions, DOMINIC, BLUEGILL Triple Prime.
Aircraft array for DOMINIC, KINGFISH.

Ship positions, DOMINIC, KINGFISH.

Aircraft array for DOMINIC, TIGHTROPE.

Ship positions, DOMINIC, TIGHTROPE.

19

Google

235

231

238

238

239

239

240
242
243
245
246
248
249
250
251



Original from
UNIVERSITY OF CALIFORNIA

20

Digitized by Google

91b00b6-pdgasn ssadde/baorisnaityiey mmm//:dily / pazraitbip-91600n ‘utewoq dT1qnd
GLE/09ETOOTZIE TON/LZOT/I8U @1puey 1pY//:sdily / LW9 6V:ET GO-€0-SZOZ U0 ssadbuo) jo Aueuqri 1e paledausy



w N

O 0O ~N O O

10

11
12
13
14

15
16

11

18

19

20
21

22
23

LIST OF TABLES

DOMINIC detonations, 1962.
Joint Task Force 8 Headquarters manning statistics, DOMINIC.

Joint Task Force 8 Headquarters detachments (military),
DOMINIC.

Ship participation summary, DOMINIC.

U.S. Navy and U.S. Marine Corps aircraft, DOMINIC.
Military unit manning levels (DOMINIC).

Pacific locations used in DOMINIC.

Base island command manning levels (DOMINIC).

Average population at Johnston and Christmas islands
during DOMINIC.

Joint Task Force 8 Radsafe Branch activities at vartous
locations, DOMINIC.

Maximum Permissible Limit criteria for DOMINIC.
Radiological safety equipment and supplies, DOMINIC.
Preshot checklist for DOMINIC, AZTEC (Christmas Island).

Organizations scheduled to participate in experimental
programs, DOMINIC.

Aircraft partictpation in DOMINIC, Christmas Island tests.
Planned aircraft participation for Johnston Island airdrops,
DOMINIC.

Positions of task group ships at shot time relative to
surface zero, DOMINIC, SWORDFISH.

Positions of aircraft relative to surface zero, DOMINIC,
SWORDFISH.

Personnel exposures on USS Sioux (ATF-75) during Project
2.1, DOMINIC, SWORDFISH.

Ship participation in DOMINIC, FISHBOWL tests.

Planned Air Force aircraft participation for DOMINIC,
FISHBOWL shots.

Air Force aircraft participation in DOMINIC, BLUEGILL.
DOMINIC personnel exposures, U.S. Army organizations.

21

Google

48
51
52
56
51
60

63

66
13
14
94

112
146

1717

206

207

211
226

221
228
253



LIST OF TABLES (continued)

Table

24
25
26

21

28
29
30

31
32
33
34
35

36

DOMINIC personnel exposures, U.S. Navy organizations.
DOMINIC personnel exposures, U.S. Air Force organizations.

Example of sampler pilot badge system, Air Force 1211th
Test Squadron, DOMINIC.

Sampler pilot exposure in Johnston Island phase, Air Force
1211th Test Squadron.

Exposure control system for airmen in 1211th Test Squadron.
Summary of exposures, Air Force 1211th Test Squadron.

Exposure data for Air Force personnel associated with the
Johnston Island Base Command.

Exposure data for Air Force weather units.
Strategic Air Command units participating in DOMINIC.
Summary of Air Force exposure data.

DOMINIC personnel exposures, U.S. Marine Corps organizations.

DOMINIC personnel exposures, Department of Defense, Atomic
Energy Commission, other government, and contractor
organizations.

DOMINIC personnel exposures.

22

Google

Page

265
321

329

330
331
332

334
335
337
340
342

345
358



CHAPTER 1
OVERVIEW

INTRODUCTION

Operation DOMINIC I was the deslignation for a serles of atmospheric nuclear
weapon tests conducted by the United States at several Pacific Ocean locations
in 1962. These are listed in Table 1. The United States resumed underground
nuclear weapon testing in September 1961 after the U.S.S.R. resumed atmospheric
nuclear testing in the same month. From 15 September 1961 to 4 November 1962,
the United States conducted 100 nuclear tests and then stopped all testing in
the atmosphere. Of these 100 tests,* 36 were the Operation DOMINIC shots in
the Pacific. The Nevada Test Site (NTS) atmospheric shots during this period
were designated DOMINIC II.

Purpose

. This report documents the participation of Department of Defense (DOD) per-
sonnel in the DOMINIC series. The purpose of the report 1s to bring together
the avallable information about thils Pacific Ocean atmospheric nuclear test
serles pertinent to the exposure of DOD personnel, both uniformed and civilian
employees. The report explains the reasons why DOD personnel were present at
these tests, lists the DOD organlizations represented, and describes their
activities. It discusses the potential radiation exposure involved 1in these
activities and the measures taken for the protection of DOD personnel. It pre-
sents the exposures recorded by the participating DOD units.

Historical Perspective

On 1 November 1958, the United States began a unllateral moratorium on
nuclear tests. The moratorium was linked to the issues of nuclear disarmament
and the political struggle between the United States and the U.S.S.R. as well
as concerns over the increasing levels of worldwide radioactive fallout. When
this moratorium began, three nations, the United States, the U.S.S.R., and the
United Kingdom, had nuclear weapons. When the moratorium ended in 1961, France
joined this group.

For approximately 2 years before the moratorium, the United States and the
Soviet Union maneuvered for technological and political position by alternately
testing and declaring unillateral suspensions of testing. The Soviets conducted

* All 100 shots were also designated as elther a part of Operations NOUGAT or
STORAX, depending upon whether the tests took place in the 1962 Federal Gov-
ernment Fiscal Year (1 July 1961 - 30 June 1962) or the 1963 Federal Govern-
ment Fiscal Year (1 July 1962 - 30 June 1963), respectively.

TSubsequently in this report, all references to DOMINIC will be to the Pacific
phase. :
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Table 1.

DOMINIC detonations, 1962.

Date

Test Name

Yield® and Remarks

Spring-Summer 1962 -- Weapon Development Airdrops South of
Christmas Island (except as noted) ‘

25 Apr
27 Apr
2 May
4 May
6 May
8 May
9 May
1 May
1 May

12 May
14 May
19 May
25 May
27 May
8 Jun
9 Jun
10 Jun
12 Jun
15 Jun
17 Jun
19 Jun
22 Jun
27 Jun
30 Jun
8 Jul
10 Jul
11 Jul

ADOBE
AZTEC
ARKANSAS
QUESTA

FRIGATE BIRD

YUKON
MESILLA
MUSKEGON
SWORDFISH

ENCINO
SWANEE
CHETCO
TANANA
NAMBE
ALMA
TRUCKEE
YESO
HARLEM
RINCONADA
DULCE
PETIT
0TOWI
BIGHORN
BLUESTONE
STARF ISH
SUNSET
PAMLICO

Intermediate

Intermediate

Low megaton range

Intermediate

Polaris proof-test, airburst in Christmas Island Danger Area

Intermediate

Intermediate

Intermediate

ASROC proof-test, low-yield underwater burst 370 nmi (686 km)
southwest of San Diego

Intermediate

Intermediate

Intermediate

Low

Intermediate

Intermediate

Intermediate

Low megaton range

Intermediate

Intermediate

Intermediate

Low

Intermediate

Megaton range -

Low megaton range

FISHBOWL shot, 1.4 MT at 400 km over Johnston Island

Intermediate

Low megaton range

Autumn 1962 -- Conducted in the Johnston Island Danger Area

2 Oct . ANDROSCOGGIN Intermediate-yield airdrop
6 Oct BUMPING Low-yield airdrop
18 Oct CHAMA Low megaton range airdrop
19 Oct  CHECKMATE FISHBOWL shot, low-yield, tens of kilometers over Johnston
Island
25 0ct  BLUEGILL FISHBOWL shot, submegaton, tens of kilometers over Johnston
Island
27 Oct  CALAMITY Intermediate-yield airdrop
30 Oct  HOUSATONIC Megaton range airdrop
1 Nov  KINGFISH FISHBOWL shot, submegaton, tens of kilometers over Johnston
Island
3 Nov  TIGHTROPE FISHBOWL shot, low-yield, tens of kilometers over Johnston
Island
Note:

aLow yield -- less than 20 KT; intermediate yteld -- 20 to 1,000 KT.

Announced United States Nuclear Tests, NV0-29 (Rev. 1), O0ffice of Public
Affairs, U.S. Department of Energy, Nevada Operations Office, January 1980.

Source:
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test series beginning in late August 1957 and in September 1958. The United
States began test series HARDTACK I in the Pacific during April 1958 and series
HARDTACK II in Nevada during September 1958. The United States also conducted
ARGUS, a high-altitude series, in the South Atlantic Ocean in August and Sep-

tember 1958. The British tested in the Christmas Island area in both 1957 and
1958.

American, British, and Soviet delegates began the Conference on Discon-
tinuance of Nuclear Weapons Tests in Geneva on 31 October 1958. On the follow-
ing day, the United States initiated a unilateral l-year suspension of nuclear
testing, as President Eisenhower had proposed between HARDTACK I and II. Two
days later the Soviet Union completed the test series begun in September.

Little progress was made in 1959. In August, the United States extended
its l-year moratorium through the end of 1959. The United Kingdom agreed to
honor the extension and the U.S.S.R. announced that it would conduct no tests
unless the Western nations did so first. On 29 December the United States an-
nounced an end to its moratorium, effective 31 December, but with a promise
not to resume testing without advance public notice.

On 3 January 1960, the Soviet Premier pledged that the Soviet Union would
not resume testing unless the Western nations started first. In February, the
U.S. President proposed a treaty banning all atmospheric tests and those under-
ground tests powerful enough to register above 4.75 on the Richter earthquake
scale. The French exploded a 60-KT atomic bomb on a tower in the Sahara Desert
on 13 February. On 19 March the Soviet Union agreed to the President's propo-
sal, provided that tests smaller than the 4.75 threshold would be uncontrolled

for an indefinite time. The main issue for the Geneva conference was now the
duration of a test treaty.

A summit conference to negotiate a treaty between the United States and

the U.S.S.R. was set for May 1960 in Paris, but was ended abruptly on 16 May
by the Soviets.

November 1960 brought the election of a new U.S. President who continued
the moratorium. The test-ban talks in Geneva resumed in March 1961; however,
negotiations again were slow. On 31 August, the U.S.S.R. abruptly announced
Plans to resume nuclear testing in the atmosphere and then exploded a nuclear
device at the Semipalatinsk test range in Central Asia the next day. This began
an extensive test series that included more than 30 shots, among which were an
enormous 58-MT explosion (the largest ever fired) and high-altitude tests.

Tests were conducted in the Arctic at Novaya Zemlya as well as Semipalatinsk;
the testing continued into November.

The Secretary of Defense recommended to the President that the DOD and the
Atomic Energy Commission (AEC) be allowed to prepare for atmospheric and high-
altitude nuclear tests. The President tried to restrict the U.S. response to
underground shots at the NTS. U.S. testing recommenced with a 2.6-KT event on
15 September, detonated in a tunnel at NTS. The President approved planning

for atmospheric tests on 10 October, but he did not approve DOMINIC until
2 March 1962,
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Johnston Island had been used in 1958 for rocket-borne, high-altitude nu-
clear tests and was avallable for this kind of testing for DOMINIC, but weapon
development shots posed a more difficult problem. These could not be conducted
off Johnston Island because they would interfere with the extensive prepara-
tions required for the high-altitude shots. The area that had been developed
and used for large atmospheric tests, the atolls of Enewetak and Bikini in the
Marshall Islands, was no longer avallable. Enewetak had been kept in a ready-
to-test condition until 1960 when 1t had been turned over to the Alr Force for
its missille development programs. This area could have been recovered from the
Alr Force, but the United States was quite sensitive to the fact that the
Marshalls were held by the United States as a Trust Territory, and the reintro-
duction of nuclear tests 1into the area would expose the United States to a
great deal of unfavorable criticism (New York Times, 12/3/61).

Alrdrops of nuclear devices over the open sea were considered, but the
presence of a nearby base was obviously desirable. In December, the use of
British-owned Christmas Island was mentioned in the public press (New York
Times, 12/15/61). Its use was agreed upon at a conference between the President
and the Prime Minister in early 1962, and public announcement of the agreement
was made in February 1962. In return for the use of Christmas Island, the
British were allowed to participate 1n the underground nuclear test program,
then being conducted at the NTS.

Report Organization

Subsequent sections of this overview chapter discuss the form of experimen-
tal nuclear weapon test programs with emphasis on the potential radiation expo-—
sure of participating DOD personnel. Experimental activities are considered
first without particular reference to the geographic location of the testing
and then are related to the limitations on such activities when they were con-
ducted at Christmas Island, Johnston Island, or in the open sea. Those portions
of the experimental programs with heaviest DOD participation are emphasized.

The chapter concludes with a description of Joint Task Force 8 (JTF 8),
the organization that conducted Operation DOMINIC, and indicates how the DOD
elements within JTF 8 functioned.

Chapter 2 1s concerned with the radiological safety (radsafe) aspects of
the tests. It documents procedures, training, and equipment used to protect
participants from the radiation exposure potential inherent in test operations.

Chapter 3 focuses on the role of the DOD in the experimental program of
DOMINIC 1n general. leading to a discussion of the DOD operations for the test
events in particular in Chapters 4, 5, 6, and 7. Chapter 4 discusses the weapon
development shots, both at Christmas Island and Johnston Island: Chapters 5
and 6 present the Navy tests, FRIGATE BIRD and SWORDFISH, respectively; and
Chapter 7 covers the high-altitude shots at Johnston Island, designated the
FISHBOWL events.

Chapters 8 through 11 report participation by the Army, Navy, Alr Force,
and Marine Corps, respectively. Chapter 12 summarizes the participation of
other government agencles and contractors. A listing of participating units
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and a statistical characterization of thelr personnel exposures are 1included
in these chapters. Personnel exposures are discussed in general in Chapter 13.

NUCLEAR TESTS AND RADIATION EXPOSURES

Nuclear testing before 1961 usually consisted of the unconfined detonation
of nuclear devices (usually not weapons) in the atmosphere. The devices might
be placed on a platform or a barge on the surface, placed atop a tower, sup-
ported by a balloon, dropped from an alrplane, or flown on a rocket. On
occasion, devices were detonated underwater or burled in the earth or in
underground tunnels and shafts.

In theory, personnel could be exposed either by the radlation emitted at
the time of explosion and for about 1 minute thereafter -- usually referred to
as initial radiation -- or by the radiation emitted later (residual radiation).
Initial radiation is part of the violent nuclear explosion process itself; to
be close enough for initlal radiation exposure would place an observer within
the area swept by lethal blast and heat waves.

The neutron component of 1initial radiation did indirectly contribute to
the possibillity of personnel exposure. Neutrons are emitted in large numbers
by nuclear weapon detonations. Neutrons have the property of altering certain
nonradioactive materlals so that they become radioactive. This process, called
actlvation, occurs with atoms of sodium, silicon, calcium, manganese, and iron,
as well as other common materlals. The process affects the metal casing of the
device, the test tower, and earth materials. Activation products thus formed
are added to the inventory of the radiloactive products formed in the detonation
process. The radiation emitted by this 1nventory 1s referred to as residual
radiation.

The potential for personnel exposure to residual radiation was much greater
than the potential for exposure to initial radiation. In the nuclear detonation
process, fissioning atoms of the heavy elements, uranium and plutonium, split
into lighter elements, releasing energy. These lighter atoms are themselves
radioactive and decay, forming another generation of descendants from the oril-
ginal fission products. This process is rapld lmmedlately after the explosion
but slows later and continues for years at very low levels of radioactivity.

Overall radioactivity of all the fission products formed decays at a rate
that 1is closely approximated by a rule that states that for each sevenfold
increase in time the intensity of the radiation will decrease by a factor of
ten. Thus, a radlation rate of 1 roentgen per hour (R/hr) at 1 hour after det-
onation would be expected to be 0.1 R/hr after 7 hours and 0.01 R/hr after 49
hours. This rule seems to be valid for about 6 months following an explosion,
after which the observed decay 1s somewhat faster than that predicted by this
relationship. Activation products, in general, decay at a faster rate than the
fission products.

Fission products and the activation products, along with unfissioned ura-
nium or plutonium from the device, are the components of the radioactive mate-

rial in the debris cloud, and thils cloud and 1its fallout are the primary
sources of the potential exposure to radiation.
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In a nuclear airburst, such as the airdrop test devices in DOMINIC, the
central core of intensely hot material, or fireball, does not touch the sur-
face, and the bomb residues (including the fission products, the activation
products resulting from neutron 1interaction with device materials, and unfis-
sioned uranium and/or plutonium) are vaporized. These vapors condense as the
fireball rises and cools, and the particles formed by the condensation are
small and smoke-like. They are carried up with the cloud to the altitude at
which 1its rise stops, usually called the cloud stabilization altitude. Spread
of this material then depends on the winds and weather. If the detonation is
small, the cloud stabililization altitude will be in the lower atmosphere and
the material willl act like dust and return to the Earth's surface in a matter
of weeks. Essentially all debris from bursts with ylelds equivalent to kilotons
of TNT will be down within 2 months (Reference A.5). Areas 1in which this fall-
out material will be deposited will appear on maps as bands following the
wind's direction. Larger detonations (ylelds equivalent to megatons of TNT)
will have cloud stabilization altitudes in the stratosphere (above about 10
miles [16 km] in the tropics). Radloactive material from such altitudes will
not return to Earth for many months and 1ts distribution will be much wider.
Thus, airbursts contribute little potential for radiation exposure to personnel
at the testing area. However, there may be some residual, short-lived radiation
coming from activated surface materlals under the burst, 1f the burst altltude
is sufficliently low for neutrons to reach the surface.

Underwater nuclear detonations are muffled by the great mass of water that
surrounds them. The initial nuclear radiation 1s absorbed by the water sur-
rounding the device and the intense heat vaporizes the water near the burst,
forming a bubble beneath the surface of the water that expands as the energy
released in the explosion works against the mass of water. Thils expansion con-
tinues until the energy 1s expended, at which point the bubble begins to col-
lapse as 1t rises toward the surface. Depending upon the depth of the burst
and the slze of the bubble (which 1n turn depends on the yleld, or total energy
release, of the explosion), the bubble may break the surface of the water near
its fully expanded size or smaller. Some radioactive products are vented into
the air as the bubble breaks the surface, but most of the device debris remains
trapped in the volume of water that collapses on the bubble. This volume of
water 1s usually referred to as the radloactive pool and 1s the primary source
of potential radlation exposure for 1individuals participating in the tests.

When a detonation takes place high above the Earth's surface, the very thin
air absorbs the 1initial radiation only slightly. Thus, radiation can travel
great distances at very high altitudes. Downward toward the Earth's surface,
however, the air becomes progressively more dense and the 1initial radiation
from a high-altitude burst 1s attenuated and absorbed long before 1t reaches
the surface of the Earth. For a burst above the atmosphere, the altitudes at
which the radiations are virtually stopped are 35 to 55 miles (56 to 88 km)
for X-rays, 15 miles (24 km) for neutrons and gammas, and 35 miles (56 km) for
beta particles.

The possibility of exposure from early fallout during a high-altitude burst
is also virtually nonexistent. In a high-altitude detonation, the device debris
1s dispersed into the stratosphere or higher. This 1s above the height where
weather, which might act to bring the radioactive device debris to Earth, is.
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formed. Consequently, there 1s no likelihood that the suspended material will
descend quickly enough to expose personnel in the vicinity of the surface zero.
Such device materlal remalns in the upper atmosphere about 6 months. Durilng
this period, most of the radionuclides produced by the detonation will have
decayed to low levels by the time they descend to Earth, with two notable ex-
ceptions. Isotopes of strontium and cesium, sr90 and csl37, take longer to
decay than the time required for thelr deposition. The major radiological con-
cern about high-altitude bursts arises from the radlation from these radio-
nuclides 1in the delayed fallout.

EXPERIMENTAL PROGRAM

Central to the test serles was the experimental program. This program and
its requirements dictated the form of the test organization and the detall of
personnel participation. DOMINIC's experimental program 1incorporated two as-
pects, the first of which was the development of the weapons themselves and
the second involved the measurement of the explosive and radiation effects.
Unlike earller nuclear test serles, the DOMINIC test operations supporting
each aspect were, in large part, separate.

These two aspects can serve as a rough measure of differentiation of inter-
est between the major participants: the AEC Iinterest in weapon development,
and the DOD interest in the military application of the effects of the explo-
sions. The several parts of the weapon development and the effects studies
each had particular features that led to the possibillity of radiation exposure.

Weapon Development

In testing devices, weapon designers are interested in two classes of mea-
surements: the total enerqgy release of the device, and the rate of release.
Total energy release measurements are called yleld measurements, and the rate
of release measurements are called dlagnostic measurements.

YIELD MEASUREMENTS. Device yleld 1is usually determined by several methods,
two of which involve photo-optical techniques. Growth of the intensely hot and
radiating mass of device debris and air that constitute the nuclear fireball
varies with 1its yield. Very-high-speed cameras were therefore used to record
this growth, and film records subsequently analyzed to infer yleld. Duration
and the intensity of the energy pulse in the optical-thermal spectral regilon
also vary with yleld; thus, light detectors coupled to recorders were also
used to derive vyield.

In addition, vield may be determined by collecting and analyzing a repre-
sentative sample of the device debris. Inferences are then drawn regarding the

vield, based on knowledge of the materlals in the unexploded device.

Construction, instrumentation placement, and data recovery for the photo-
optical vield determinations did not usually require personnel to be in areas
with a potential for exposure to radiation. Cameras and light detectors need
only a clear fileld of view of the burst point and enough breadth of view to
encompass the fireball. Camera placement did not 1involve personnel at times
and places of high radiation levels. Fllm recovery generally did not involve
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high exposure potential, as the photo stations were usually at ranges and in
directions not heavlly contaminated by fallout.

Sampling of device debris, however, necessitated exposure to high levels
of radiocactivity. The technique used in DOMINIC and most atmospheric tests was
to fly aircraft with collectors directly through portions of the radioactive
(or mushroom) cloud, although on some DOMINIC shots, rockets were also used in
an attempt to collect samples. About 90 percent of the fission debris was usu-
ally conslidered to be in the upper portion of the mushroom cloud (Reference
A.5). Several aircraft were used to obtaln a representative sample. Alrcrews
were exposed to the radiation emitted by the radiocactive particles in the cloud
as they flew through. Ailrcraft flying these sampling missions picked up sig-
nificant amounts of radloactive material on their surfaces, posing additional
and continuing radiation exposure of the ailrcrews as they returned to base, as
well as of decontamination ground crews. Samples collected were radiologically
"hot" and required special handling as they were taken from the ailrcraft and
prepared for shipment to laboratories in the United States for analysis.

DIAGNOSTIC MEASUREMENTS. The explosion of a nuclear device is a progressive
release of increasing amounts of nuclear radlation, some of which directly es-
capes the device. The rest of the radlant energy interacts with the assoclated
material of the device itself and 1is converted into differing forms of radia-
tion and into the kinetic energy of the remaining materials 1in a small fraction
of a second. The intensely hot core then reradiates, heating the surrounding
air and creating a shock wave that propagates outward from the burst point.

Weapon dlagnosticians used sophisticated techniques to follow the processes
that occur during the device explosion. Detectors and collectors were run up
to, and sometimes 1inside, the device case so that the radiation belng sampled
could be directly channeled some distance away and there be recorded by instru-
mentation designed to survive the ensuing blast.

Radiation measurements are based upon the effects that result from the
interaction of the radiation with matter. Fluorescence 1s one such effect.
Materlals that fluoresce with radiation exposure were placed in view of cameras
or light detectors to provide a record of the varlation of fluorescent inten-
sity with time, thereby providing an 1indirect measurement of the radiation
environment.

Other methods of detecting radiation involve the shielding (attenuation)
properties of earth materlals, water, and other substances. These materlals
are also used to baffle or collimate radiation to ensure that radiation 1s
directed toward the detecting instrument.

The alrdrop tests precluded such measurements and attendant exposures. The
weapon laboratories used instrumentation on alrcraft and the surface stations
to collect the diagnostic data.

Radiofrequency energy produced by the explosion can be detected by radio
recelvers and, with the addition of filltering and processing circuitry, can
also provide information about the energy flow from the explosion. Such mea-
surements permit remote placement of recelving and recording instruments.
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Preshot preparation included the hazards normally assocliated with heavy
construction, and some exposures of workers to radlation occurred in areas
contaminated by earller tests.

The potential for radiation exposure of personnel associated with weapon
dilagnostic experiments depended upon the proximity of the measurement or data
recovery point to surface zero and the time lapse between the detonation and
the data collection.

The primary radlation exposure potentlal is from fission products and ma-
terlals made radloactive by neutron activation of device and earth materilals
in the vicinity of surface zero. Thus, the distance from surface zero 1s a
principal factor in assessing exposure of persons engaged in the experimental

program.

Effects Experiments

Experiments were conducted at nuclear tests to acquire information on the
effects of the detonations on military systems and were of two types. The first
were measurements of how the nuclear burst altered the environment in which
the military system operated, and the second were observations of the perform-
ance or survival of the military equipment or system itself during and follow-
ing direct exposure to the detonation. Potential for radiation exposure of
participants conducting these experiments was greater 1f the experiment was
closer to surface zero and required recovery soon after burst time. Almost all
of the DOMINIC effects measurement experiments had very 1little exposure
potential.

TEST SITES
Christmas Island

Christmas Island is an atoll lying 2° north of the equator, approximately
1,200 nmi (2,224 km) south and slightly east of Hawall (Figure 1l). It derives
its name from the date on which it was visited by the English navigator, Cap-
tain Cook (Christmas Eve, December 24, 1777). The 1sland 1s approximately 30
nmi (56 km) long and varies 1in width from 5 to 15 nmi (9 to 28 km). A large
portion 1s covered by saltwater and fresh-water lagoons: nevertheless, its land
mass 1s considered the largest of all of the world's 1solated atolls. The
island 1s a large sand and coral mass originally covered in part by scrub
growth. Figure 2 1s a map of Christmas Island. The lettered slites refer to
locations for activities 1n the British nuclear tests, but the same nomencla-
ture and sites were used during DOMINIC. Figure 3 shows A-site, an lmportant
location on the southeast side of the island.

Some 400 coconut plantation workers lived in two small villages, one near
Port London and the other at Poland on the opposite side of the lagoon, both
on the northwestern end of the island. Vegetation consisted of coconut palms,
shrubbery, and grasses. No large animals inhabited the island, but there were
a few Jerboas, small rat-like creatures. Lizards and land crabs were numerous.

The climate of Christmas Island 1s typically tropical marine. Temperature
changes are slight, ranging from 70° to 90°F (21° to 32°C). Rainfall 1is
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Figure 2. Christmas Island.
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In 1955 the United Kingdom started a buildup to use Christmas Island and
its vicinity as a nuclear test area. They found that most of the U.S. installa-
tions were no longer usable and 1installed thelr own runways, port facilitles,
camps, and technical areas. Thelr nuclear tests took place 1in 1957 and 1958.
During the moratorium, they reduced their garrlison but still retained about
300 to 400 military personnel to operate the airbase and port and to carry out
essential housekeeping activities. A Resldent Commissioner from the Gilbert
and Ellice Island Commission Office of the United Kingdom Colonial Service had
political responsibility for Christmas Island and certain other smaller 1islands
in the surrounding waters.

A Joint JTF 8-United Kingdom team surveyed the Christmas Island facilitiles
in December 1961. The maln runway was 1n excellent shape, as was a small emer-
gency runway. Parking space at the main airfield was adequate. Facllitiles at
the main alrfield for servicing alrcraft were very limited and were not suffi-
cient for projected operations. The airfield decontamination pad was in good
shape and in an ideal location, except that water had to be hauled to it. The
personnel decontamination building with adjacent laundry for contaminated
clothing was adequate.

Housing accommodations were sufficient for approximately 500 people in the
port area and 2,500 people in the main camp area. The Joint Operations Center
(JOC) was located about 1 mile (1.6 km) from the main camp (2°N, 157°W)
and had approximately 20,000 ft2 of office space (Figure 4). The entire area

‘'was in very good condition. The existing British medical staff consisted of
two doctors. No dental facllities were avallable except for an X-ray machine.
The Royal Alr Force (RAF) routinely made two trips per week to Hickam AFB on
Oahu for transport of personnel and supplies (Figure 5), although most supplies
were delivered by sea. The RAF sprayed almost daily for insects. This kept the
island practically insect-free. The 1island road net from the port to the main
airfield was 1in good condition, as was the road to the southern tip of the
island. The island telephone system was in very poor shape, except between the
port and the main airfileld. Helicopter pads were located at several places
around the island.

Construction at Christmas Island required by DOMINIC included installa-
tion of about 30 miles (48.3 km) of petroleum-oil-lubricant (POL) pipeline
and two fuel-storage and -dispensing systems at the main airfield. Two water-
distillation plants, three first-aild stations, and a telephone system were
also required. Figure 6 shows the harbor area as the pipe was readied for use,
and Figure 7 shows the fuel tanks set up for the dispensing system. Malntenance
and refurbishment was needed on most existing facilitles since they had not
been used since 1958.

Figure 8 1s a photograph of the airfield area at Christmas Island showing
WB-50 aircraft in the foreground. In the far left of this photo is the taill
section of an Army light plane, probably an L-13. Figure 9 shows the military
passenger terminal for DOMINIC at Christmas Island, which was operated by the
Military Alr Transport Service (MATS) of the U.S. Air Force.

For DOMINIC, the first stage of the radsafe program was a preoperational

survey. The survey was conducted on Christmas, Fanning, Washington, and the
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