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DOMINIC I was a series of 36 atmospheric nuclear weapon detonations held
in the Pacific Ocean area from April to November 1562. 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
Sta‘es.

Most of the DOMINIC I test shots were detonated in the air after having
beenn dropped from a B-52 bomber. Twenty-four of the airdrops teok place from
25 April through 11 July over the ocean just south of Christmas Island. This
island is a United KXingdom possession .ocated 1,200 nmi (2,224 km) south of
Honolulu. Five more airdrope were detonated in October over the: open ocean 1n
the vicinity of Johnston Island, & United States possession 780 nmi (1,445 km)
west-southwest of Honolulu. These tests were coanducted for the purpose of
weapon development. PFive high-e. itude bursts (up to 400 km) were lofted by
rochets from Johnston Island and were designated the FPFISHBOWL events, These
events were for the purpose of s2udying the effects of nuclear detonations as
defensive weapons against bellistic 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 Diego. California. The first., called FRIGATE BIRD, was a missile-
launched airburst, a proof test of the Polaris weepon system, launched from
the submarine, (S8 Ethan Allen (SEBN-608). The second. called SWORDFISH, was
the test of the Navy ASROC system, a rocket-launched antisubmarine nuclear

depth charge.

As in previous test series in the Pacific. a joint 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 Cosmission (ARC), the U.S.
Public Health Service (USPHS), and contractor organizations. Commander JTF 8
(CTJTF 8) was appinted by the Joint Chiefs of Staff (JXC3) and reported to the
AERC as well as the JCS.

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

Date Test Name Yield® and Remarks

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

25 Apr  ADOBE Intermedtate
27 Apr  AZTEC Intermediate

2 May  ARKANSAS - Low megaton range

4 May QUESTA Intermediate

6 May FRIGATE BIRD Polaris proof-test, alrburst in Christmas Island Danger Area
8 May  YUKONM Intermediate

9 May MESILLA Intermediate

11 May MUSKEGON Intermedtate

11 May  SWORDFISH ASROC proof-test, low-yield underwater burst 370 nmi (686 km)

southwest of San Diego

12 May ENCINO Intermediate

14 May  SWANEE Intermediate

19 May CHETCO Intermediate

25 May  TANANA Low

271 May  NAMBE Intermediate

8 Jun  ALMA Intermediate

9 Jun  TRUCKEE Intermediate

10 Jun  YESO , Low megaton range

12 Jun  HARLEM Intermediate

18 Jun  RIMCONADA Intermediate

17 Jun  QULCE Intermediate

19 Jun  PETIT Low

22 Jun  OTOWI Intermediate

27 Jun  BIGHORN Megaton range

30 Jun  BLUESTONE Low megaton range

8 Jul  STARFISH FISHBOWL shot, 1.4 MT at 400 km over Johnston Island
10 Jul  SUNSET Intermediate

11 Jul  PAMLICO Low megaton range

Autumn 1962 -- Conducted in the Johnston Island Danger Area
2 Oct  ANDROSCOGGIN  Intermedtate-yleld airdrop

6 Oct BUMPING Low-yield atrdrop
18 Oct  CHAMA Low megaton range airdrop
19 0ct  CHECKMATE FISHBOWL shot, low-yleld, tens of kilometers over Johnston
. Island
25 O0ct  BLUEGILL FISHBONL shot, submegaton, tens of kilometers over Johnston
Island
27 Oct  CALAMITY Intermediate-yleid 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-yleld, tens of kilcmeters over Johnston
Island
Note:

3 ow yletd -~ Tess than 20 KT; intermediate yleld -- 20 to 1,000 KT.

Scurce: Announced United States Nuclear Tests, NV0-29 (Rev. 1), O0ffice of Public
Affairs, U.S. Department of tnergy, Nevada Operations Office, January 1980,
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Pilm 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 exposuce
. 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 zero. Al-
thcugh SWORDPISH, the underwater shot, produced no fallout it did create a
short-lived radiocactive base surge and a pool of radicactive 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
Porce, and 1 other civilian. The. established JTF 8 Maximum Permissible Exposure
(MPE) was 3.0 R.

The two Army men with nover 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 Porce 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 (ATP-75), which
was involved in collecting samples of weapon debris from the radioactive pool
of water created by the undecwater SWORDPISH 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 additiun 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. EBnvirommental damage was ob-
served on 98 percent of the badge3, which had a developed density egquivalent
of over 3.4 R (gamma). These findings show, for example, that one-third of the
higher USS Erinc.ton (LPH-5) exposures should actually read zero. The lack of
any known 2ctivity during DOMINIC I that would result in exposures over 3.0 R
except for 3isux and the h.th correlation between environmental damage and high
dose readings indicate most of these readings are higher than the exposure ac-
tually recelived. Nevertheless, all persnanel have been assigred 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.
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DOMINIC I Persaonnel Exposures

DOMINIC I exposures are summarized in the following table.

A Wi RLATKEARRER LAt N EALS Ll ML

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 / 81 4 <?
Marine Corps 589 203 376 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 series and apptoximtely
another 4 000 in the single Atlantic test series.

In 1977, 15 years after the last aboveground nuclear weapon test, the Cen-
ter for Disease Control (CDC) of the U.S. Department of Health and Human Ser-
vices noted more leukemia cases than would normally be expected among about

" 3,200 soldiers who had been present at shot SMOKY, a test of the 1957 PLUMBEOB
Series. Since that initial report by the CDC, the Veterans Administration (VA)
has received a number of claims for medical benefits from former military per—
sonnel who believe their health may havc 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 potential exposures to 1ionizing radiation among the military and
civilian personnel who participated in the atmospheric testing 15 to 30 years
earlier. In early 1978, the DOD also orgariized a !uclca: Test Personnel Review
(NTPR) to:

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

® Determine the extent of the patticipants exposure to lon-
1zing radiation

@ Provide public disclosure of Iinformation concerning pac-
ticipation by DOD personnel In the atmospheric nuclear
weapon tests.

This report on Operation DOMINIC I is one of many volumes that are the
product of the NTPR. The DOD Defense Nuc'ear Agency (DNA)., whose Director is
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 associated radiation exposure risks of DOD personnel for inter-
ested former participants and for use in public health research and Federal
policy studies.

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

Por 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 oOf documents housed
in the Air Porce Weapons Laboratory Technical Library at KRirtland aAir Porce
Base, Albuquerque, New Mexico. Other archives searched were the Department of
Enerqy 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 Campany, Inc. and were used.

The work was performed under RDT&E RMSS B350079464 099 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
Bffects Office. . :

LA
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CHAPTER 1
OVERVIEW

INTROOUCTION

Operation DOMINIC I was the designation for a secies of atmosphecic nuclear
weapon tests conducted by the United States at several Pacific Ocean locations
in 1962. These are listed in Table l. The United Btates resumed underground
nuclear weapon testing in September 1961 after the U.8.8.R. resumed atmcepheric
nuclear testing in the same month. Prom 15 September 1961 to 4 November 1962,
the United States conducted 100 nuclear tests and then stopped all testing in
the aeatmosphere. Of these 100 tests,* 36 were the Operation DOMINIC shots in
the Pacific. The Nevada Test Site (NTS) atmospheric shots during this period
wore designated DOMINIC II. '

Purpose

This repoct documents tho?participction of Department of Defense (DOD) pec-
~sonnel in the DOMINIC series.! The purpose of the report 1s to bring together
the availabdle iInformation about this Pacific Ocean atmospheric nuclear test
series pertinent to the exposure of DOD personnel, both uniformed and civilian
employees. The report explains the reasons why DOD personnel were present at

b
f}.j; these tedts., lists the DOD organizations represented, and describes their
-.f.-.‘ activities. It discusses the potential radiation exposure involved in these .
.“‘! activities and the measures taken for the protection of DOD personnel. It pre-
L7 sents the exposures recorded by the participating DOD units.

:s'/" Mistorical Perspective

Oon 1 November 19%8, the United States degan & unilateral 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.3.8.R. as well
as concCerns over the increasing levels of worldwide radicactive fallout. when
this moratorium began, three nations. the United States, the U.3.8.R., and the

Lo

f;lf

;,:: (mited Kingdom, had nuclear weapons. When the moratorium ended in 1961, Prance

el Joined this group. ‘

Vo -

*

s:.'-' For approximately 2 years before the moratorium. the United States and the
Soviet Union maneuvered for technological and political position by alternately

o testing and declaring unilateral suspensions of testing. The Soviets concucted

.t

% '

"‘;‘ * All 100 shots were also designated as either a part of Operations NOUGAT or

STORAX, depending upon whether the tests took place in the 1962 Federa! Gov-
ernment Fiscal Year (1 July 1961 - 3C June 1962) or the 1963 Pederal Govern-
ment Piscal Year (1 July 1962 - 30 June 1963), respectively.

AN
LS
e

LS Y

7subooquontly 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  ADOSE Intermediate
27 Apr  AZTEC Intermediate
2 Ray  ARKANSAS Low megaton range
4 May QUESTA Intermediate
6 May FRIGATE BIRD Polaris proof-test, atrdurst in Christmas Island Danger Ared
8 May  YUKON Intermediate
9 May MESILLA Intermediate
11 May  MUSKEGON Intermediate
11 May  SWOROF ISH ASROC proof-test, low-yleld underwater burst 370 mal (686 km)
southwest of San Diego _
12 Ray ENCINO Intermediate
14 May  SWANEE Intermediate
19 May CHETCO Intermediate
25 May  TANANA Low
27 Ray  NAMBE ' Intermedtiate
8 Jun  ALMA Intermediate
9 Jun  TRUCKEE Intermediate
10 Jun  YESO Low megaton range
12 Jun  HARLEM Intermediate
15 Jun  RINCOMADA - Intermediate
17 Jun  DULCE Intermediate
19 Jun  PETIT Low
22 Jun  OTOMI . Intermediate
27 Jun  BIGHORN Megaton range
30 Jun  BLUESTONE Low megaton range
8 Jul  STARF[SH FISHBOWL shot, 1.4 MT at 400 km over Johaston Island
10 Jul  SUNSET Intermediate
11 v} PAMLICO Low. megaton range

Autumn 1962 .. Conducted in the Johnston [sland Danger Area
2 O0ct  ANDROSCOGGIN  Intermediate-yleld airdrop

6 Oct BUMPING Low-yleld airdrop
18 Oct  CHAMA Low megaton range airdrop
19 02t CHECKMATE FISHBOWL shot, low-yteld, tens of kilometers over Johnston
[sland
25 Oct  BLUEGILL FISHBOML shot, submegaton, tens of kilometers over Johnston
Island
27 Oct  CALAMITY Intermediate-yield aitrdrop
30 Oct  HOUSATONIC Megaton range airdrop
1 Nov  KINGFISH FISHBOML shot, submegaton, tens of kilometers over Johnston
Istand ‘
3 Nov  TIGHTROPE FISHBOWL shot, low-yteld, tens of kilometers over Johnston
Island
Note:

dlow yleld -- less than 20 KT; intermedtate yleld -- 20 to 1,000 KT,

Source: Annoynced United States Nuclegr Tests, NY0.-29 (Rev. 1), Qffice of Public
Affatrs, U.S. Department of tnergy, Nevada Operations Office, January 1980.
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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

{'.'gj HARDTACK I1 in Nevada during September 1958. The United States also conducted
f-:::i ARGUS, a high-altitude series, in the South Atlantic Oceay in August and Sep-
‘;.;, m:ar 1958. The British tested in the Christmas Island aiea in both 1957 and
:'o"'; 195 - ‘ . v ! '
o American, British, and Soviet delegates began the Conference on Discon-
<! tinuance of Nuclear Weapons Tests in Geneva on 31 October 1958. On the follow-
:_f} ing day, the United States initiated a unilateral l-year suspension of nuclear
h testing, as President Bisenhower had proposed between AARDTACK I and II. Two

days later the Soviet Union completed the test series begun in September.

£ 3

Ji

Littls progress was msde in 19%9. In August, the United States extended
its l-year moratorium through the erd of 1959, The United Kingdom agreed to
honor the extsnsion and the U.S.S.R. announced that {t 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.

R
-+ R

-

LJ

D
-

e On 3 January 1960, the Soviet Premier pledged that the Soviet Union would "
4:‘, not resume testing unless the Western nations started first. In Pebruary, the

-..:: U.8. President proposed a treaty banning all atmospheric tesats and those under-

.4 ground tests powerful enough to register above 4.75 on the Richter earthquake

scale. The Prench exploded a 60-KT atomic bomb on a tower in the Sahara Desert

o on 13 Pebruary. On 19 March the Soviet Union agreed to the President's propo-

.‘f; sal, provided that tests smaller than the 4.75 threshold would be uncontrolled

‘;,:: for an indefinite time. The main issue for tha Geneva conference was now the

;., duration of a test treaty. ‘

b

‘l

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

s, the U.8.5.R. was set for May 1960 in Paris, but was ended abruptly on 16 May
:-;_v by the Soviets. . '
b’\: ,

"':. Novenber 1960 brought the election of a new U.S. President who continued
v N

the moratorium. The test-ban talks in Geneva resumed in March 1961; however,
negotiations again were slow. On 31 August, the U.S.8.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 nex: day. This began
an extengive 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 Zamlya as well as Semipalatinsk;
the testing continued into November, ‘ :

R n.‘:'\q.. :'\'l.‘r
2L 2

A )

g |

::',;: The Secretary of Defense recommended to the Prwsident that the DOD and the
A Atomic Energy Commission (AZC) be allowed to prepare for atmospheric and high-
t«: altitude nuclear tests. The President tried to restrict the U.S. response to
7 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
e for atmospheric tests on 10 October, but he did not approve DOMINIC until
: 2 March 1962, i :

&
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Johnston Island had been used in 1958 for rocket-borne, high-altitude nu-
clear tests and was available 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 prepare-
tions requited for the high-altitude shots. The area that had been developed
and used for large atmospheric tests, the atolls of Enewstak and Bikini in the
Marshall Islands, was no longer available. Enewetak had been kept 1in a ready-
to-test condition until 1960 when 1t had been turied over to the Air Force for
its missile development programs. This area could have been recovered from the
Alr Porce., but the United States was quite sensitive to the fact that the
Narshalls were held by the United States as a Trust Territory, and the reintro-
duction of nuclear tests into the area would expose the Unitaed States to a
great deal of unfavorable criticism (New York Times. 12/3/61). '

Adrdrops of nuclear devices over the open sea were considered, but the
presence of a nearby base was obvicusly desirable. In December, the use of
British-owned Christmas Island was menticned in the public press (New York
Tines., 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 agreemen?
was made in Pebruary 1962. In return for the use of Christmas Island, the
British were allowed to participate in the underground nuclear test program,
then being conduc.ed at the NTS.

Report Organtization

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 suih 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 perticipation are emphasized.

The chapter concludes with a description of Joint Task PForce 8 (JTP 8),
the organization that conducted Operation DOMIMNIC, &and indicates. how the DOD
elements within JTF 8 “nctioned. : '

Chapter 2 is conce...ed with the radioclogical 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 in general, leading to a discussion of the DOD operations for the test
events in particular in Chapters 4. 5, 6, and 7. Chapt=i’ 4 discusses the weapon
development shots., both at Christmss Island and Johnston lsland: Chapters 5
and 6 present the Navy tests. FRIGATE BIRD and SWORDFISH, respectively: and
Chapter 7 covers the high-altitude shots at Johngton Island, designated the

FISHROWL events.
Chapters 8 through 11 report participation by the Army, ﬁaw. Alc Force,

and Marine Corps, respectively. Chapter 12 summarizes the participation of
other government agencies and contractors. A listing o. participating units
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and a statistical characterization of their personnel exposutes aro‘includod
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 baliloon., dropped from an airplane, or flowmm on a rtocket. On
occasion, devices were detonated underwater or buried in the earth or in
underground tunnels and shafts.

In theory, personnel could be exposed either by the radiation 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 initial radiation exposure would place an observer within
the area swept by lethal blast and heat waves.

The neutton component of initial radlation did indirectly contribute to
the possibility of personnel exposute. Neutrons are emitted in large numbecs
by nuclear weapon detonations. Neutrons nave the property of altering certain
nonradiocactive materials so that they become radicactive. This process, called
activation, occurs with atoms of sodium, silicon, calcium, manganese, and iron,
as well as other coemon materials. The [rocess affects the metal casing of the
device. the test tower, and earth materials. Activation products thus formed

are added to the inventory of the radiocactive products formed in the detonaiion

process. The radiation emitted by this inventory is referred to as residual
radiation. ’

The potential for personnel exposurte 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
radiocactive and decay, forming another generation of descendants from the oci-
ginal fission products. This process is rapid immediately after the explosion
but slows later and continues for years at very low levels of radicactivity.

Overall radicactivity of all the fission products formed decays at a rate
that 18 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 radiation rate of 1 roentgen per hour (R/hc) 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 is somewhat faster than ‘hat predicted by this
relationship. Activation products, in general, decay at a faster rate than the
fission products.

Fission prodicts and the activation products, along with unfissioned ura-
nium or plutonium from the device, are the components of the rodiocactive mate-
rial in the debris cloud, and this cloud and its fallout ate 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 bomd residues (including the fission products, the activation
products resulting from neutron interaction with device materialg, 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 its 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 stabilization altitude will be in the lower atmosphere and
the material will act .ike dust and return to the ERarth's surface in a matter
of weeks. Essentially i1 debris from bursts with yields equivalent to kilotons
of TNT will be down wilhin 2 months (Reference A.5). Areas in which this fall-
out material will be deposited will appear on maps as bands following the
wind's direction. Larger detonations (yilelds equivalent to megatons of TNT)

'will have cloud stabilization altitudes in the stratosphere (above about 10

miles [16 m] in the tropics). Radiocactive material from such altitudes will
not return to Earth for many months and its distribution will be much wider.
Thus, sirbursts 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 materials under the burst, 1f the burst altitude
is sufficiently 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 is absocrbed 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. This expansion con-
tinues until the energy is expended, at which point the bubble begins to col-
lapse as it rises toward the surface. Depending upon the depth of the burst
and the size of the bubble (wh‘’-h in turn depends oa the yleld, or total energy
release, of the explosion), the bubble may break the surface of the wate . near
its fully expanded size or smaller. Some radiocactive products are ventad 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 is usually referred to a3 the redicactive pool and 1s the primary source
of potential radiation exposure for individuals participating in the tests.

When a detonation takes place high above the Rarth's surface, the very thin
air absorbs the initial radiation only slightly. Thus., radlation can travel
great distances at very high altitudes. Downward toward the Earth's surface,
however, the air becomes progressively more dense and the initial radiation
from a high-altitude burst is attenuated and absorbed long before it reaches
the surface of the Barth. For a burst above the atmosphere, the altitudes at
which the radiztions are virtually stopped are 35 to 55 miles (56 to 88 km)
for X-rays, 15 miles (24 im) 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
is dispersed into the stratosphere or higher. This is above the height where
weather, which might act to bring the radiocactive device debrig to Earth, is
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formed. Consequently, there is no likelihood that the suspended material will
descend quickly enough to expose personnel in the vicinity of the surface zero.
Such device material remains in the upper atmosphere about 6 months. ring
this period, most of the radionuclides produced by the detonation wili have
decayed to low levels by the time they descend to Earth, with two notable ex-
ceptions. Isotopes of strontium and cesium, 3c90 and csl37, take long‘er to
decay than the time required for their deposition. The major :adiologicafl cen~
cern about high-altitude bursts arises from the radiation from these radio-
nuclides in the delayed fallout. ’

EXPERIMENTAL PROGRAM

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

These two aspscts can serve as a rough measure of differentiation of intet-
est between the major participants: the AEC interest in weapon development,

and the DOD interest in the military application of the effects of the efxplo- :

sions. The several parts of the weapon development and the effects st}tudios
each had particular features that led to the possibility of radiation exposure.

Weapon Development

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

YIRLD MEASUREMENTS. Device yield i1s 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 its yield. Very-high-speed cameras were therefore used to record
this growth, and film records subsequently analyzed to Iinfer yleld. Duration
and the intensity of the energy pulse in the optical-thermal spectral region
als: vary with yield: thus, light detectors coupled to recorders were also
used to derive yield.

In addition, yield may be determined by collecting and analyzing a repre-
sentative sample of the device debris. Inferences are then drawn regatdirjg the
vield, based on knowledge of the materials in the unexploded device.

Construction., instrumentation placement, and data recovery for the photo-
optical yield determinations did not usually require personnel to be 1in 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 vijew to
oncompass the [ireball. Camera placement did not 1involve personnel at itimes
and places of high radiation levels. Film recovery generally did not 1rjvolve

|
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high exposure potential., as the photo =iations were usually at ranges and in
directions not heavily contaminated by fallout.

Sampling of device debris, however., necessitated exposure to high levels
of radioactivity. The technique used in DOMINIC and most atmospheric tests was
to fly aircraft with collectors directly through portions of the radiocactive
(or mushroca) cloud, although on some DOMINIC shots, rockets were also used in
an attempt to collect samples. About $0 percent of the fission debris was usu-
ally considered to be in the uppec portion of the mushroom cloud (Reference
A.5). Several aircraft were used t0 obtain a representative sample. Aircrews
were exposed to the radiation emitted by the radlocactive particles in the cloud
as they flew through. Aircraft flying these sampling missions picked up sig-
nificant amounts of radicactive material on their surfaces, posing additional
and continuing radlation exposure of the aircrews 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 aircraft and
prepared for shipment to laboratories in the United States for analysis.

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

Weapon diagnosticians used sophisticated techniques to follow the processes
that occur during the device explosion. Detectors and collectors were run up
to, and sometimes inside, the device case so that the radiation being 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 1is one such effect.
Materials that fluoresce with radiation exposure were placed in view of cameras
or light detectors to provide a record of the variation of fluorescent Iinten-
sity with time, thereby providing an indirect measurement of the radiation
enviromment .

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

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

Radiofrequency energy produced by the explosion can be detected by radlo
receivers and, with the addition of filtering and processing circultry. can
also provide information about the energy flow from the axplosion. Such mea-
surements permit remote placement  of recelving and recording instruments.
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Preshot preparation 1included the hazards normally assoclated with heavy
construction, and some exposures of workers to radiation occurred 1in areas
contaminated by earlier tests.

The potential for radlation exposure of personnel assoclated with weapon
diagnostic 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 radiation exposure potential 1s from fission products and ma-
terials made radicactive by neutron activation of device and earth materials
in the vicinity of surface zero. Thus, the distance from surface zero is a
principal factor in assessing exposure of persons engaged in the experimental
program. : .

Effects Experiments

Experimesnts 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 envi.onment 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 radilation exposure of

participants conducting these experiments was greater if the experiment wes
closer to surface zero and required recovery soon after burst time. Almost all
of the DOMINIC eoffects measurement experiments had very little exposure
potential. '

TEST SITES
Christmas Island

Christmas Island 1s an atoll lying 2° north of the equator. approximately
1,200 nmi (2,224 km) south and slightly east of Hawaii (Figure 1). It derives
its name from the date on which it was visited by the English navigator, Cap-
tain Cook (Christmas Bve, December 24, 1777). The island 1s approximately 30
i (56 km) long and varies in width from 5 to 15 nmi (9 to 28 km). A large
portion 18 covered by saltwater and fresh-water lagoons; nevertheless, its land
mass 1is considered the largest of all of the world's isolated atolls. The
island is a large sand and coral mass originally covered in part by scrud
growth. Figure 2 is a map of Christmag Island. The lettered sites refer to
locations for activities in the British nuclear tests, but the same nomencla-
ture and sites were used during DOMINIC. Fiqure 3 shows A-site, an important
location on the southeast side of the island. i

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 1sland, but there were
a few jerboas, small rat-like creatures. Lizards and land crabs were numerous.

The climate of Christmas Island is typically tropical marine. Temperature
changes are slight, ranging from 70° to 90°¢7 (21° to 32°). Rainfall 1is
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Figure 3. A-Stite scientific instrumentation station on
DOMINIC.

moderate with a rainy period in the spring (9 inches in Apr’l to 1l inch 1in
June). Cloud cover correlates with rainshowers: low cumulus clouds tend to
increase in the morning hours before sunrise. Cloud bases range from 1,500 to
2,000 feet (458 to 610 meters), with tops about 5,000 feet (1.5 km) except
during rainshowers. During showers the cloud tops range between 8,000 and
14,000 feet (2.4 and 4.2 km), but in thunderstorms they rise to 40,000 feet
(12.2 ¥m). High cirrus clouds at 35,000 to 40,000 feet (10.7 to 12.2 km) are
generally present. The spring winds are persistent easterly tradewinds up to
15,000 feet (4.6 km). Between 15,000 and 50,000 feet (4.6 and 15.3 km). the
windg are steady west to nortiwest (Reference C.1.M).

The island had been used by the United States early in World war II as a
U.S. airbase. Nearly 10,000 U.3. personnel were stationed there at one time.
Following World wWar II, the extensive U.S. installation was gradually abandoned
and fell into disrepair when the last small portion of the U.S. 1sland garrison
was finally withdrawn in 1948. )
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In 1955 the United Kingdom started a buildup to use Chricimas Island and
its vicinity as a nuclear test area. They found that most of the U.S. installa-
tions were no longer usable and installed their own rurways, port facilities,
camps, and technical areas. Their nuclear tests took place in 1957 and 1958.
During the moratorium, they reduced their garrison but still reteined about
300 to 400 military personnel to operate the airbase and port and to carry out
essential housekeeping activities. A Resident Commissioner from the Gilbert
and Ellice Island Commission Cffice of the United Kingdom Colonial Service had
political responsibility for Christmas Island and certain other smaller islands
in the surrounding waters.

A joint JTPF 8-United Kingdom team surveyed the Christmas Island facilities
in December 1961. The main runway was in excellent shape, as was a small emer-
gency runway. Parking space at the main airfield was adequate. cllitles at
the main airfield for servicing aircraft were very limited and were not suffi-
cient feor projected coperations. The airfleld decontamination pad was in good
shape and in an ideal location, except that water had to be hauled to it. The
personnel Jdecontamination bullding 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 sp}ace (Figure 4). The entire area
was in very good condition. The existing British medical staff consisted of
two doctors. No dental facilitles were available except for an X-ray machine.
The Royal Alr PForce (RAF) routinely made two trips per week to Hickam AFB on
OCahu for transport of personnel and supplies (Figure 5), although most supplies
waere delivered by sea. The RAF sprayed almost dailly for insects. This kept the
1sland practically insect-free. The island road net from the port to the main
airfield was in good condition, as was the road to the southern tip of the
igsland. The island telephone system was in very poor shape, except between the
port and the main airfield. Helicopter pads were located at several places
around the island.

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

Figure 8 1s a photograph of the airfleld area at Christmas Island showing
WB-50 aircraft in the foreground. In the far left of this photo 1is the tail
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 Air 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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Figure 5. Royal Air Force transport framed by U.S. Navy WV-2 at

Christmas Island airfleld, DOMINIC.
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Figure 7.

N %i.ﬂb > . . T —
Christmas Island hardor area showing pipe for Army £ngineer
pipeline construction, OOMINIC.

w'w:
U.S. Marine Corps airfi(ld fuel-dispensing system set up on
Christmas Island for the DOMINIC cperation.
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Hawaiian islands, as well as on Samoca, by perscnnel from the Radiation Biology
Laboratory of the University of Washington. These personnel were under AEC con-
tract and collected samples of various soils, foodstuffs, and water. During
the United Kingdom testing, Christmas Island was used as a base for nearby air-
drop shots as well as a base for the tethered balloon shots. In addition, the
i8i 1:ds had been exposed to scme fallout from the U.S, tests in the Marshalls
through 1958 as well as from the more recent Russian %2as3ts in 1961. At Samoa,
samples of tuna fish were collected from bosts that caught fish in the Christ-
mas Island area. Well water samples were taken from Christmas, Panning, Wash-
ington, and the Hawaiian islands. Milk from Hawaii was tested, and fruits and

" yegetables from Christmas, Panning, Washington, and the Hawaiian islands were

sampled. The results revealed nothing significant. Although some radiocactive

‘elements were detected, their concentrations were extremely low (Reference

C.l.'. po 3-18).

Johnston Island

Johnston is an atoil (although rarely referred to as such) about 780 nmi
(1,445 km) west-southwest of Hawaii. It has only two islands: Johnston Island,
about 6,000 feet (1.8 km) long and 1,200 feet (366 meters) wide; and Sand
Island, which is smaller. Its reef forms a half-circle with a 7.5-mile (12-km)
diameter. The islands lie within a mile of each other on the northern portion
of the reef. Pigure 10 is a map of Johnston Atoll with Johnston Island inset.
The collective area of both islands is only 320 acres (130 hectares), most of
which is Johnston Island. Almost all of the Johnston lsland surface ares wvas
covered with runway, taxi strip, and other buildings and structures directly
supporting the airfield operation. Pigure 11 shows Johnston Island in 1962 as
seen by an aircraft preparing to land from the west.

Johnston has been a pcssession of the United 3tates since the acquisition
of Hewaii in the 19th century. It was used as a base during World War II. In
1958 it was an Air Porce base, bu: was only used for an emergency landing field
and as a base for the operation of navigation aids., Barlier in the decade it
had been a reqular stop for MATS trans-Pacific flights. In 1958, during Opera-
tion BARDTACK, it was used as a base for the launch of two misei{les that car-
ried nuclear warheads to high altitudes for detonation to test effects on radar
and communications.

The weather at Johnston {s tropical except it is somewhat drier and has
less frequent cloud cover than atolls closer to the equator. The wind system
has trade winds from the east from the surface to about 20,000 feet (6.1 km)
altitude, winds from the west from 20,000 to 50,000 feet (6.1 to 15.3 km) alti-
tude, and winds from the east up to the stratcephere.

Pacilities on Johnston Island were generally adequate but crowded (Pigure
12) for JTP 8 operations, except for the lack of an aircraft decontamination
area. Joint Task Group (JTG) 8.5 constructed a primitive one ar the west end
of the runway; however, it was not nceded during DOMINIC., Since additional
communications equipment was needed at Johnston Island, JIG 8.5 installed
worldwide countdown communications, a scientific cable plant, an AEC communi-
cations center, and expanded the telephone systsm, A recovery area for missile
pods was also established on the south side of the runway. '
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Johnston Atol1 and Johnston Island, 1962.
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" Figure 12. Johnston Island facilities looking west, 1962.
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Figure 13 1s an aerial view of Johnston Island showing a large antenna
used for a scientific project and other facilitles used for DOMINIC. It also
shows the Military Sea Transportation Service (MSTS) ship, USNS Range Tracker

:f: (T-AGM-1), docked at the pier and seve=:al other vessels at the small boat dock.
Ay Range Tracker was at Johnston Island throughout the DOMINIC secles.
>

JOINT TASK FORCE 8

N
:;'r:" The organization that had conducted prior U.S. Pacific tests, Joint Task
e Porce 7 (JTF 7)., had been dissolved during the moratorium. The Joint Chiefs of
::{:. Staff (JCS) established a new organization designated JTF 8 to conduct the
v

DOMINIC series. The task force had to overcome serious logistic and adminis-
trative problems in reconstructing a test organization. On 21 October 1961,
Ty : JC3S assigned the Defonse Atcmic Support Agency (DASA) the task of planning for
'3., , the atmospheric tests to be carried cut under control of JTF 8.
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Figure 13. Aer1al view of Johnston Island showing a large antenna used for
a scientific project and other faci1itles used during DOMINIC.
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JTF 8 was organized in a way similar to prior test organizations. It incor-
porated elements of the military services and their contractors, elements of
the AEC and itg contractors, and other governmental agencles in its structure.
Commander JTF 8 (CJTF 8), an Army officer, was appointed by the JCS.

Figure 14 shows the complexity of this organization. CJTF 8 was responsible
to both the JCS and the AEC Chairman. Through the Chairman of the Military
Liaison Committee, differences between the AEC and the DOD were resolved.
CJTF 8 had three deputy commanders: one was from the Navy and also commanded
the Navy task group (JTG 8.3); another was from the Air Force and commanded
the Alr Force task group (JTG 8.4); the third deputy was an AEC civilian and
directed all the scientific activities. There was no JIG 8.1 or JTG 8.2. In
the pre-moratorium Pacific test organizations, the first task group was always
the scientific organization and the second task group was the Army support

.group. In DOMINIC, the scilentific task group existed as a large staff directly

subordinate to the AEC civilian deputy. The Army support group's activities in
prior tests had been mainly involved with the garrisoning of Enewetak Atoll.
This was not necessary for tests at Christmas and Johnston islands: therefore,
there was no formal Army task group. Army personnel did participate., however,
and were present 1in several different organizations. The base support task
group (JTG 8.5) was predominantly manned by Holmes & Narver, Inc. (H&N) per-
sonnel under contract to the AEC. This same contractor had provided these ser-
vices in all the Pacific tests in the 1950s.

The base commands for Johnston Island and for Christmas Island. JTG 8.6
and JTG 8.7, respectively, had personnel from all the services. Two special
task groups (JTG 8.8 and JTG 8.9), predominantly Navy, were formed from JTG 8.3
for the SWORDFISH and FRIGATE BIRD events, rs3pectively.

The resulting JTF 8 organization was typical of interagency 2stablishments
at the Federal level. It worked because of past experlence and because it met
the realities of the situation. The realities were that tests were being con-
ducted to develop nuclear weapons, an activity limited by law to a civilian
agency, the AEBC. Planning for the tests had to be completed in a very short
time. One of the locations was owned by the United Kingdom (Christmas Island),
while the other was owned by the United States (Johnston Island) and operated
by the Alr Force. Only the U.3. military establishment could provide the logis-
tic and security resources required by an operation conceived and executed in
such a short time.

Joint Task Force 8 Headquarters

"The organization of Hq JTF 8 1s shown in Figure 15. Shown are the three
prin:ipal deputies, the six principal staff functions (J-1 through J-6), and
the ‘our special staff areas. Under the Assistant Chief of Staff for Operations
and 1rlans (J-3) are two organizations related to radiological safety: the Rad-
safe Branch and the Hazards Evaluation Center (Branch). Personnel from all the
services were contained in this headquarters element. This element 1s further
discussed in Chapter 2.

N

s Most Hq JTF 8 personnel were located at Christmas Island in the Joint Oper-
ot atiors Center (JOC), which was the operational site for HqQ JTF 8 Main. Hq JTF 8
T '
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Forward was located on Johnston Island. Hq JTF 8 Rear was located in Washing-
ton. D.C., and other JTF 8 representatives were based at Hawaill. Table 2 sum-
marizes the manning statistics for Hq JTF 8. Table 3 contains a breakdown by
location. In Table 3 the statistics for JTF 8 Main were obtained by subtracting

the totals for the other locations from the 15 June 1962 figures in Table 2
(Reference C.1.I, pp. A7 and A8).

Sclientific Task Units

Seven task units (TU) carried out the sclentific activities. Together they
functioned more or less like a task group under the sclentific deputy to
CJTF 8, although there was no formal scientific task group designation.

TASK UNIT 8.1.1. This unit was manned by 145 civillan personnel from the
Los Alamos Scilentific Laboratory (LASL). These personnel carried out diagnostic
measurements for LASL weapon dJdevelopment ~ctivities. Most of TU 8.1.1 was
located on Christmas Island. Individuals moved from place to place in the oper-
ational area and were aboard ships and aircraft from time to time.

Table 2. Joint Task Force R Headquarters manning statistics, DOMINIC.

Permanent Temporary

Period Ending Officers Enltsted Officers Enlisted Total

30 Nov 1961 25 25 -- - 50
31 Dec 1961 3 36 -- 1 68
31 Jan 1962 53 62 16 25 156
28 Feb 1962 59 74 24 63 220
31 Mar 1962 . 60 74 38 93 265
30 Apr 1962 61 74 38 93 266
31 May 1962 61 72 38 108 279
15 Jun 1962 61 74 38 109 282
30 Jun 1962 60 73 39 105 277
31 Jul 1962 60 73 16 68 217
31 Aug 1962 59 7 n 43 184
30 Sep 1962 58 72 19 68 217
31 Oct 1962 58 73 21 69 221
30 Nov 1962 56 73 7 38 1
31 Dec 1962 55 72 s 12 143

Source: Reference C.1.1I.
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Table 3. Joint Task Force 8 Headquarters detachments
(military), DOMINIC.

Location Officers Enlisted
JTF 8 Rear, Washington, D.C. 8 28
JTF 8 Representatives, Pearl Harbdr 8 10
JTF 8 Forward, Johnston Island 1 14
JTF 8 Main3, Christmas Island 72 1

Note:

2perived by subtracting the totals for Rear, Representa-
tives, and Forward from Table 4.

Source: Reference C.1.I.

TASK UNIT 8.1.2. Manned by 410 personnel from the Lawrence Radiation Labor-
atory (LRL), TU 8.1.2 performed diagnostic measurements for LRL weapon develop-
ment activites. Like the LASL personnel. they were mostly oa Christmas Island
but moved about also.

. TASK UNIT 8.1.3. This DOD unit from DASA Fleld Command (which managed sev-
eral experiments to determine the military effects of nuclear detonations)
comprised about 130 personnel from all the services. This unit was organized
into five task elements (TE): TE 8.1.3.1 was located at Johnston Island, TE
8.1.3.2 at Hickam AFB, TE 8.1.3.3 at Christmas Island, TE 8.1.3.4 at Vvitl Levu
in the Fijl1 Islands (but later at Tutuila in American Samoa). and TE 8.1.3.5
was at Sandia Base (Kirtland AFB) in New Mexico.

TASK UNIT 8.1.4. This unit assisted both AEC weapon development laborator—
1ies (LASL and LRL) and the DOD in modifying nuclear devices. It numbered 318
civilian personnel from Sandia Corporation. These personnel also supported LASL
(TU 8.1.1) and LRL (TU 8.1.2) dilagnostics experiments ard the DASA (TU 8.1.3)
experimental measurements. They were located at Hawail, Christmas Island, and
Johnston Island. They also moved from place to place.

TASK UNIT 8.1.5. This was an Air Force unit from Space Systems Division,
Alr PForce Systems Command, numbering up to 128 personnel. This unit procured
Air Porce missiles and associated equipment for the high-altitude (FISHBOWL)
shots. They were based at Johnston Island and fired the Thor missiles used to
loft three of the test devices in the high-altitude shots of DOMINIC.

TASK UNIT 8.1.6. A civilian unit of 183 personnel from Edgerton, Germes-
hausen, and Grier, Inc. (EG&G)., TU 8.1.6 provided the timing and firing sig-
nals for the nuclear detonation., when required, and also gave technical support
to other JTF 8 units. They were primarily locsated on Christmas and Johnston

islands.
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TASK UNIT 8.1.7. This Army unit of 81 personnel from the Second Misslle
A Battalion at Fort Bliss, Texas. was added to the JTF 8 organization 1n late
Y August 1962. It was located at Johnston Island and flred the Nike/Hercules
¢ missiles during the FISHBOWL tests.
~
~
)

Joint Task Group 8.3 (Navy).

The Navy task group exercised operational control over all ships particl-
pating in DOMINIC. These included U.3. Coast and Geodetic Survey (USCSGS)
vessels, the U.S. Army Ship (USAS American Mariner)., and KSTS and commercial
ships. ‘

In addition to manning the temporary task groups for the Polaris firing
(JTG 8.8) and the antisubmarine rocket (ASROC) test (JTG 8.9), the Navy task
group participated in the following activitles during DOMINIC:

Danger area surveillance Weather

Shipboérd technical instrumentation © Target raft emplacement
Missile nosecone recovery séatch and rescue (SAR)
Missile instrument pod recovery , Island evacuation
Photography ' Scientifilc projects
Logistics support Radioiogical safety

Most personnel 1in JTG 8.3 were crewmembers aboard ships or small craft.
However, several Navy organizations were based at Christmas, Johnston, and the
. Hawailan islands, including Marine Corps aviation units.

Figure 16 1llustrates JTG 8.3 personnel participation by month in DOMINIC.
!! Tables 4 and 5 contain JIG 8.3 ship participation and aircraft participation
¥ information, respectively.

iy

-«
ll’L«*

A &K

Joint Task Group 8.4 (Alr Force)

= The JTG 8.4 requirements for both aircraft and alr support personnel were
ii agssembled from worldwide Air Force units. Almost no single Air Force organiza-
j{: tional entity was the sole participant for a given JTG 8.4 activity (Reference
.:;.', c.1.C).
-
ﬁﬁ The A'r Force task guoup numbered about 2,600 personnel from some 400 var-
! lous organizations and from numerous commands, including the Alir National Guard
from Arkansas, California, Georgla, Kansas, Kentucky. Maine, Michigan, Mis-
-, sourl, Montana, Nebraska, Nevada, North Dakota, Oklahoma, Oregon, Pennsylvania,
?: Tennessee, Vermont, Washington, West Virginia, and Wisconsin. Most of the par-
:3 ticipants, however, came erm units stationed at Hickam AFB in Hawaii, the Air
35 Force Special Weapons Center (AFSWC) and the 1211th Test Squadron at Kirtland

Y
a

AFB, and the 6th Weather Squadron (Mobile) at Tinker AFB. Many participating
organizations had fewer than five men.
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Figure 16. Joint Task Group 8.3 personnel participation during DOMINIC. -
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Table 5. U.S. Navy and U.S. Marine Corps altrcraft, DOMINIC.?

Johnston Johnston
Christmas Island Island
Type Tota) Island (Summer ) (Fall) ASROC Polar1is

AD-54 6 6 ]
A3D
Fay 2 2
HSS 16 16 16,
HUL 2 2
HUS 33 S 29 27 2
P2y 53 27 34 - 26 1" 10
RSO -2 4 2
s2F 16 s 16
Wv-2 4 1 b : 3
Totals 136 28 67 53 55 8
Note:

‘AII aircraft provided by Commander in Chief, Pacific Fleet.

Source: Reference C.1.8.

The activities of JTC 8.4 were:

Device drops ‘ Scientific pcoisrts
Weather Cloud sampling
Alrborne control Communications

i Atcrbocrne diagnostics ' SAR

™ Alrborne technical instrumentation Cloud ttaéking
Radiological safety Sample recovery
Kffects Documentary photography

The Air Porce task group had four task units for the Christmas Island air-
drops in DOMINIC. Later in the series, when more airdrops were added at John-
ston Island, only two task units (8.4.3 and 8.4.4), based at Hickam AFB, were
used by JTG 8.4 for the last part of DOMINIC. The four task units in JTG 8.4
for the first part of DOMINIC are described below (References B.4.1l, C.4.1,
C.4.3.1, and C.4.4.1).

LARRAAR,  C T LT

" ‘

? TASK UNIT 8.4.1. This unit, a Hq USAF office at Christmas Island, pcovided
- coordination., liaison. and supervision of Hq USAF technical projects. The Hq
L)
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USAF projects involved numerous civilian contractors and agencies of each of
‘ the sevices. Project locations covered most of the Pacific area from Alaska
to Australia,

PN
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TASK UNIT 8.4.2. This unit was frequently called the "Test Services Unit.”
This name was carried over from the Alr Porce unit that yerformed similar ser-
vices in earlier series in the Pacific. It was based at Christmas Island and
was composed of the elements summarized below.
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Prop and Diagnostics Elemen:. This element provided the two C-130 diagnoes-
tic aircraft, but not the B-52 drop aircraft, which were part of TU 8.4.4. The
C-130s. SN 60-298 and SN 60-299, were from the Tactical Air Command (TAC) sta-
tioned at Sewart AFB, Tennessee. SN 6G-298 supported LASL diagnostics, and SN
60-299 supported LRL diagnostics. They staged out of NAS Barbers Point, al-
though for one Christmas Island event they operated from the island.

'l‘

‘l
A

LA At

Ajlr control Element. This element operated five RC-121 alirccaft (Nos. 128,
542, 543, 547, 550) primarily for airbocne air control purposes, but they were
also used for radar tracking, technical data, and communications. Alrcraft and
personnel were from the 5%2nd Airborne EBarly Warning and Control Wing,
N McClellan AFB, California, a unit in the Air Defense Command (ADC). The unit
o operated from Christmas Izland, Hickam AFB, and Nandi International Airport in
S the Fijl Islands. The unit also assisted the National Aeronautics and Space
Mnuinistration Project Mercury at Midway. During the Cuban missile crisis,
near the end of October 1962, two aircraft were recalled to McClellan: AFB.

e v won
AT »’.‘.. :l'i

-

Asronautical Systems Division (ASD) Effects Element. This element provided
two B-57 aircraft for weapon effects experiments (thermal radiation) at Christ-
mas Island. ASD was based at Wright-Patterson AFB, Ohio.

Helicopter Element. S!x H-21 helicopters from the 3635th Flying Training
Wing., Stead AFB, Nevada, comprised this element and were used for local air
transportation, AR missions, and rocket sampler nosecone recovery. They were
based at Christmas Island. ‘

L& '
&" Documentary Photoqrapty Element. Two C-54 aircraft (Nos. 45-492 and 45-561)

from Turner AFB, Georgla (1370th Photo Mapping Wing), made up this element. Its
63 personnel, all from the Alr Photographic and Charting Service (APC3), came
from the 1370th V¥ing, Lookout Mountain AFS, California: Ent AFB, Colorado:
Orlando AFB, Florida; Westover AFB, Massachusetts: Barksdale AFB, Louisiana:
and Vandenberg AFB, California.

x|

)\. \"Q.

Weather Reporting Eleisnt. This element collected and reported weather data
using rawinsonde (instrumented balloon) techniques at Hickam AFB (known as
Flight A), Tutuila in the Samocas (Flight B), Johnston Island (Flight C), Pal-
myra (Flight D), Christmas Island (Flight B), and Malden (Flight F). The 6th

R A AT
N AAAA

?. Weather Squadron, Tinker A¥FB, Oklahoma. was the central unit for the Weather
~ Reporting Element.

G Reconnaissance Element. This element was composed of two flights. The sam-
o~ pler flight flew cloud-sampling missions in 18 B-57 aircraft (11 B- or C- and
'.:J: 7 D-models). The sampler aircraft were loaned to the 1211th Test Squadron by
l"'n‘ :
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several commands, including the U.S. Air Force, EBurope (USAFE). Crews were from
the 1211th Test Squadron. Kirtland AFB. The Weather Reconnaissance Flight oper-—
ated ten WB-50 aircraft from the AWS to collect weather data. Six ailrcraft were
based at Christmas Island and four at Hickam AF3S. Element strengths were 362
at Christmas Island and 248 at Hickam AFB on 31 May 1962. The 55th weather
Reconnaissance Squadron., McClellan AMB, was the central unit for the Weather
Reconnaissance Flight. ‘ '

TASK UNIT 8.4.3. This unit had three elements based at Hickam AFB.

High-Altitude Element. This element was composed of four flights, three
from Strategic Air Command (SAC) and one from Alr Force Systems Command (AFSC):

® VWeather Flight -- Contained two U-2 aircraft from the
4080th Strategic Reconnaissance Wing, laughlin AFB, Texes,.
that flew high-altitude weather photography missions for
the PFISHBOWL shots.

® Cosmunications Flight -- Operated two KC-13% aircraft and
two B-47 aircraft from SAC for communication experiments
and UHF voice relay links in the FISHBOWL shots.

@ Technical Flight -- Flew two KC-135 aircraft., one support-
ing Hq USAPF projects and the other supporting TU 8.1.1

® AF3IC Flight -- Flew three KC-13%5 aircraft 1in support of
DOD effects experiments i1~ the FISHBOWL shots.

Nedical Test Blement. This element provided five C~118 and five C-54 air-
craft to support the retinal burn studies conducted by the Aerospace Medical
Division, Brooks AFB, Texas, for DASA. The C-54s were from various Air Force
commands, while the C-118s were from the Naval Air Transport Wing, Atlantic.
Ten nen from Naval Air Transport Squadron Six flew the C-ll8s.

Calibration Blement. This element operated two KC-97 aircraft to calibrate
the missile-tracking equipment installed at Johnston Island by Cubic Corpora-

tion. The Tennessee Alr National Guard furnished a XC-97 and two aircrews; the
second KC-97 was frca the Georgia Air National Guard with two aircrews. Cali-
fornia and Oklahoma National Guard units provided 16 additional personnel.

TASK UNIT 8.4.4. This unit, based at NAS Barbers Point, comprised the B-52
portion of the Drop a2nd Diagnostics Element., but also did the maintenance on
the C-130 diagnostic aircraft. The two B-52s8 (Nos. 56-013 and. 56-620) dropped
the nuclear devices. In addition, TU 8.4.4 assisted TU 8.1.4 in handling, mat-
ing, and loading the nuclear devices into the B-52s. One B-52 and crew was from
AFSWC. The second was a SAC aircraft and had two crews during the course of
DOMINIC. At least one of the crews was from the 4245th Strategic Wing, Sheppard
AFB, Texas,

Upon completion of the Christmas Island airdrops, JTG 8.4 was disbanded
and most of the ailrcraft returned to parent commands. Others, however, were
retained in the proving grounds for the next phase of DOMINIC. Those returned
to parent commands are as follows:
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Alrcraft Parent Unit

C-54 Documentary Photography MATS
WB-50 Weather Reconnaissance MATS
RC-12]1 Controller and Radar ADC
U-2 High Level Phiotography SAC
1 C-135 Sample Return MATS
1 C-118 Sample Return MATS

2 H-21 Logistic Support ATC

1 B-52 Drop and Backup AFSWC

1 B-52 Drop and Backup | aac

2 B-57 Sampler MATS

4 B-57 Sampler ADC

1 B-57 Sampler USAFE
?&? 1 B-57 Sampler AFSC |
i"j 3 xc-135 ‘ APFSC '
3 1 Kkc-13% SAC (retained at Kirtland)

2 C-130 piagnostic TAC (retained at Kirtland)
E‘:;’ Then., because of added airdrop missions to complement the FISHBOWL shots., sev-
YN, eral aircraft were recalled and a new JTG 8.4 organization was established.
::".: The new organization was comprised of TU 8.4.3 at Hickam AFB, |TU 8.4.4 at NAS

X 3

Barbers Point, and JTG 8.4 representatives at Johnston Island.

pd The new TU 8.4.3 was composed of a Test Services Element (TE 8.4.3.1), a
h High-Altitude Element (TE 8.4.3.2), and typ‘cal staff sections such as Opera-
."'.\.‘ tions. Materiel, Safety, Communications, etc. (Reference C.4.3.1). Both TE
:;::ﬂ 8.4.3.1 and TX 8.4.3.2 were made up of flights, each flight performing the same

basic function as they did during t' » Christmas Island alrdrops. Each flight
also came from the same parent commands as before: basically only the numbers

RE

WX of personnel and aircraft were changed. TE 8.4.3.1 1nclude¢ the following
«-i: flights and aircraft: Docrmentary Photography (one RC-54), Air Control (four

RC-121s), Weather Reconnaissance (five WB-50s8), Weather Roporting. Calibration
(one KC-97), and Medical Effects (one SC-54 and six C-118s)./ TE 8.4.3.2 had

the following flights: Weather (three U-2s), Communications (two B-47s), Tech-
nical (two KC-13Ss), and AFSC (three KC-13%5s).

* @ '("JY
LS

>

S :
.::,; TU 8.4.4 at NAS Barbers Point was organized into secticns. The sections
:s';-\ included Operations, Maintenance, Security, Communications, Weapons., Supply.
-:az and Instrumentation. The Operations Section was the flying part of the organi-
‘p" zation and had a B-52 Branch, a C-130 Branch, and a B-37 Branch. The B-~52

Branch was responsible for airdrop of the nuclear devices and used alrcraft
,.,-;.' No. 60~-620. The C-130 Branch flew two C-130 diagnostic aircraft (Nos. 298 and
N 299). The B-57 Branch had the sampler aircraft (eight B-57s,| all D-models).
::;'\:j Radioclogical safety came under the B-57 Branch. The Maintenarnce Section had
>
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corresponding aaintenance branches: i.e., B~52, C-130, and B-57. As with the
components in TU 8.4.3, those in TU 8.4.4 had basically identical prime func-
tions as during the Christmas Island airdrops (Reference C.4.4.2).

Statistics on the manning levels for JTG 8.4 are contained in Table €.

Table 6. Military unit manning levels {DOMINIC).

) ‘ Joint Task Group
Pertod : Task Untt

Ending 8.3 8.3
(1962) (Shore) (Ships) 8.4 8.6 8.7 8.1.3 8.1.5 8.1.7 Totals
31 Jan 40 617 55 114 0 N 0 963
28 Feb 348 1,056 93 274 37 155 o 1,9
31 Mar 557 1,579 262 252 261 304 109 o 3,324
30 Apr * 1,068 13,785 1,367 254 223 499 128 0 17,324
31 May '749 9,174 1,468 261 229 1,106 112 0 13,099
30 Jun 842 8,006 1,192 253 212 1,055 102 o 11,662
31 Jul 172 3,268 297 251 197 940 116 0 5,24
371 Aug 89 561 64 186 20 214 88 80 1,303
30 Sep 89 3,1 588 275 11 475 116 80 5,345
31 Oct 205' 4,245 784 342 10 807 116 a1 6,590
30 Nov 116 160 17 47 2 0 1" 0 353
<37 Dec 75 0 3 22 2 0 16 o 118

Source: Reference C.1.1.

Jnint Task Group 8.5 (AEC Support)

JIG 8.5 was composed of civilian personnel under contract to the AEC (Ref-
erence C.1.R). It had three task units, two of whicih were attached and per-
formed a par: of AEC and JTF 8 sclentific activities. Headquarters for JTG 8.5
was in Las Vejas, Nevada.

TASK UNIT 8.5.1 (H&N). Numbering over 2,000 contractor personnel, TU 8.5.1
provided support to JTF 8 in construction and renovation of facilities (build-
ings and equipment) to be used for DOMINIC. Their efforts involved almost every
Pacific island where a DOMINIC site existed. Table 7 shows 1sland locations
used in DOMINIC. TU 8.5.1 had a Pacific Operations Branch at Honolulu and
three sections at Christmas, Johnston, and Tutulla islands. TU 8.5.1 also in-
stalled the AEC communication networks at Christmas, Johnston, and the Hawaiian

V: islands. At Christmas Island it provided security guards for seven guardposts.
fs operated a structural fire department and a crash rescue fire department
:‘} (buildings and aircraft, respectively), staffed a hospital and two first-aid

4
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Table 7. Pacific locations used in DOMINIC.

Element Pariicipation

Rocket
Headquarters : Technical Launch
Location Elementd  Weather Radsafe Project Site Eoob

Christmas X ' X X X X X
Johnston X ' X X X X X
Fanning X
Washington X
Palmyra X X X
Hawati X X
Oahu X X X X X
Kaua1t X X X

52 Fairbanks, Alaska X

5;; Adak X

e Shemya X

ES;} Attu ‘ X

I3 Midway X X X
Japan ‘ X

e Wake X X X

yﬁi Ok inawa , X

_ !?W French Frigate Shoals . X X

N Philippines X

ofad Guam . X

g Truk X

5;* Ponape : X

N Kwajaletn X X X

RS Darwin, Australia X

3? Maluro o X

v Guadaicanal v X
Canton . X X X

o Vit) Levu, F131 ‘ X X

;;-',j.;. Tutuila, Samoa - X X X .

€t Tongatabu X X

A Papeete, Tah1ti X

fkp Nuku Hiva, Marquesas X

a Notes:

e 2ITF 8 Head

o quarters.

bExp'losWe Ordnance O1sposal.

.

’
.2

Subal L

Source: Reference C.1.A.
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stations, and provided many other services. These other secvices included oper-
ating the dining hall, the laundry, post office, barber shop., and stores. It
also performed radsafe monitoring and hauled contaminated water from aircraft
decontamination facilities to the disposal site.

L)

At Johnston Island TU 8.5.1 also performed radsafe monitoring and provided
the workers who decontaminated the Thor launch pad that became contaminated on
25 July 1962. 1t staffed a medical facility on Johnston Island and provided
additional services similar to those on Christmas Island.

B b

-
> Ay
DA
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TASK UNIT 8.5.2. These 57 personnel staffed the JTF 8 Hazards Evaluation
Branch and were knowledgeable in nuclear explosion effects. The unit was made
up of personnel from Scripps Institution of Oceanography, LASL. LRL., Sandla,
the U.S. wWeather Bureau, and the U.S. Navy Hydrographic Office. It assisted 1n
evaluating each scheduled detonation from a safety viewpoint to include fall-
out, air shock, thermal, nuclear radiation, and water waves (Reference C.l.A,
pp. 18 and 19).
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TASK UNIT 8.5.3 Six men from the University of Washington staffed this
task unit, which performed extensive preoperational radiological sampling in
the Pacific area. Samples of fish,. other foodstuffs, and water were analyzed
to establish baseline radiological conditions before DOMINIC detonations began
and after the conclusion of DOMINIC (Reference C.1.N, p. 18).

‘-
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Joint Task Group 8.6 iJohnston Istand Base Command)

. This task group was the base command that supported all elements of JTF 8
located on Johnston Island. Personnel from all the services and civilians were
included in JTG 8.6. Uniquely, JTG 8.6 included units or detachments from the
other joint task groups. This becomes clearer by a discussion of how its func-
tions were carried out through seven task units, in add’tion to some temporary
units that were assigned to 1it. JIG 8.6 maintained a staff that resembled a
"mini-JTG 8" staff (Reference C.1.F).

«
-
-

-
.
-
.
-
-y

3
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TASK UNIT 8.6.1. The Air Force 6488th Air Base Squadron operated the Air
Force Supply., Base Operations, Post Office, Base Exchange, Recreation Center,
Officer and NCO Clubs, and Radio Station WVTV. Personnel from TU 8.6.1 also
assisted TU 8.5.1 in operating the POL system, aitrcraft crash rescue detail,
and various shops and plants, o

P IY Y AR

TASK UNIT 8.6.2. The Air Force 1957th Communications Group, Detachment 1,

N
?’.‘ operated the Base Communication Cunter, Pacific Air Force (PACAF) Commander's
i Voice Circuit, Alr Traffic Control Tower, MARS Radlo Station, e&nd the base
telephone system. '
% |
1
;1 TASK UNIT 8.6.3. The Ailr Forcw 1502nd Air Transport wWing, Detachment 6,
X .

“«
.

¥l VARSI ANE VA

carried out all air terminal passenger and cargo activities.
TASK UNIT 8.6.4. The 1lst Platoon of the 524th Military Police Company

(Army) provided security, criminal investigations, vehicular traffic control,
and the safeguarding of life and property.

58

"~

-

“x
5

AR AR R R - @ e el e e e . SO ..
. . DI D P IRt

AERAS TR G B , g LR AR S . - -
3 P LS s A N I T T R




VIR KLY

2l

vyt

prOE

YA

apan

1Y
wh>d

oy
A 3

¢

4

Al | LA

| L SE N

IR ] AAAROE

oo
N

o Tets

EAd

R A JCXANS

..
ot

L, e - J : -

TASK UNIT 8.6.5. The Helicopter Detachment of the 8lst Transportation Cowm—
pany (Army) assisted in SAR missions, area surveillance out to 1S5S nmi (28 km)
at sea, helicopter transportation, and calibration of sclientific instruments.

‘ TASK ELEMENT 8.3.9.6. This Navy unl:, a part of JIG 8.3, was the Johnston
Island Boat Group that provided water transportation and waterborne SaAR
missions,

TASK UNIT 8.5.1. H&N personnel in the Johnston 1Island section. with
assistance from the Air Force, operated all base facllities not assigned to
TU 8.6.1 or TU 8.6.2, namely, a dining hall., fire department. laundry. snack
bar. and several shops and plants.

In addition to the above units, there were other service units under
JIG 8.6 for short periods. The U.S. Army Corps of Engineers dredge, USAS
Davidson, conducted dredging operations in March 1962. During tho same period
the U.S. Navy Underwater Demolition Team 11 cleared the channel bottom and
pler area. U.S. Navy Amphibious Construction Battalion 1 installed and operated
fuel lines between the air terminal and offshore fuel barges from September
through November. .

Joint Task Group 8.7 (Christmas Island Base Command)

Personnel from all the military services and TU 8.5.1 civilians were rep-
resented in JTG 8.7. This task group performed many activities like those of
JTG 8.6, but it was not organized into separate task units. The activities of
TU 8.5.1 on Christmas Island are described above under TU 8.5.1 (Referencse
c.1.m). :

JTG 8.7 had 11 functions:

Surgeon Special projects (operations)
Chaplain Communications

Provost Marshal Bulk fuel detachment
Administration POL

Disbursing Post Office

Bage Exchange

Special Projects (Operations) was the Navy unit identified as TE 8.3.9.7,
the Christmas Island Boat Group. These personnel participated in waterborne
SAR missions and provided water transportation.

The Surgeon (JTG 8.7 Medical Officer) supervised two medical areas, dental
and preventive medicine. Medical facilities for mllitary personnel were staffed
by the U.3. Army, Pacific. The same facilitles were used for civilians, but
wers staffed by physiclans, dentists, and aidmen under contract to TU 8.5.1
(H&N) . Preventive medicine consisted of inspecting the dining hall and living
quarters, human waste disposal, and testing the drinking water.
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Personnel from all services and TU 8.5.1 (H&N) were used for POL support.
POL management was a major problem for JTG 8.7 because of the different proce-
dures and techniques among the services. The U.S. Marine Corps installed bulk
fuel storage systems and the U.S. Army built a 29-mile (47-km) pipeline. Fuel
requirements were submitted to the Naval Fuel 3upply Center at Pearl Harbor.
JIG 8.3 withdrew fuel for boats. vehicles. and vessels: JTG 8.4 withdrew fuel
for aircraft and vehicles; JTG 8.5 withdrew fuel for vehicles. Fuel was also
occasionally supplied to the British hosts. '

Adminigtration operated the mail and records section, staffed classified
document control, and prepared travel orders (e.g.. for sample courler offi-
cers). Twenty-four officers (w. . came from JTF 8 Headquarters and subordinate
commands) were used as couriets for sample returns from Christmas Island.

Disbursing maintained approximately 900 Navy and Marine Corps pay rerords,
80 Air Force pay records, and 70 Army pay records, plus about 2,000 per diem
payments. per month to military and civil service (e.g., U.S. Public Health
Service, DASA civilians) personnel. '

The Provost Marshal was responsible for security. Personnel from the 524th
Military Police Company (Army) and TU 8.5.1 (H&N) provided security gquards.

' 'Table 8 summarizes JTG 8.6 and JTG 8.7 munning.

Table 8. Base i1sland command manning 1eve1$'(DOHINIC).

Joint Task Group 8.6 Joint Task Group 8.7

(Johnston Island) {(Christmas Island)
Function Officers Enlisted Officers Enltisted
Commander and Aide 2 0 1 g
Deputy Commander, Protocol 2 1 —— ——
Admintstration, Chaplain 3 6 3 2
Operations: (1ncluding air) 1 84 —_— ——
Military Police Detachment 2 26 2 .29
Medical 2 3 2 3
Communications [} 107 5 130
Postal 0 1 1 7
POL Operations —— — 1 8
Bulk Fuel Detachment —— ——— 2 49
Disbursing - _—— 1 10
Totals 12 228 18 238
Source: Reference C.1.1.
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Temporary Task Groups

JTG 8.8 and JTG 8.9 were temporary task groups formed for FRIGATE BIRD and
SWORDFISH, respectively., the special Navy events. The Navy Deputy to JTF 8 was
appointed commander of both groups and used his staff from JTG 8.3 for the
preparation of detalled operational plans and the coordination of participating
JTF 8 elements and other naval forces under the operational control of CJTF 8.
In this manner all participants reported to CJTF 8 through a single well-
established and experienced subordinate headquarters. After SWORDFISH and
FRIGATE BIRD, some units were released to their type commanders. Much of the
initial planning was done by the JTF 8 staff, and throughout both operations
CJTF 8 retained command control using 24-hour communications between the
Christmas Island Command Post and the CJTF 8 flagship. These task groups ace
further discussed in Chapters S and 6.

JOINT TASK FORCE 8 MANNING SUMMARY

Figure 17 is a graphical 1llustration of the JTF 8 manning. This figure
has curves for military personnel, various categories of civilian personnel,
and the JTF 8 grand total as a function of time. The peak grand total in early
May 1962 1s shown as about 19,500. Table 6 contains statistizs for those or-
ganizations that were predominantly military. JTG 8.3 was, of course, predomi-
nantly Navy, and JTG 8.4 was predominantly Air Force. Personnel in all services
were 1in JTG 8.6, JIG 8.7 and TU 8.1.3, while TU 8.1.5 was Alr PForce and TU
8.1.7 was Army.

Table 9 contains statistics for the average population at Johnston and
Christmas islands. These statistics pertaln to DOMINIC participants and do not
include. for example, the British and the native plantation workers on Christ-
mas Island. Both Tables 8 and 9 show the large changes in manning levels during
DOMINIC. .
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Figure 17. Joint Task Force 8 manning, DOMINIC.
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Table 9.

Average population at Johnston and Christmas 1slands

during OOMINIC.

Period Johnston Island Christmas Island
12 -~ 31 Jan 1962 105 Note a
1 - 28 Feb 1962 151 Note a
19 - 28 Feb 1962 Note a 37
1 - 31 Mar 1962 360 460
1 - 30 Apr 1962 44 1,350
1 - 31 May 1962 535 1,769
1 - 30 Jun 1962 565 1,475
1 - 31 Jul 1962 520 685
1 - 31 Aug 1962 an 68
1 - 30 Sep 1962 483 18
1 - 31 Oct 1962 793 16
1 - 30 Nov 1962 378 15
1 - 31 Dec 1962 115 15
Note:

3pata not available.

Source:

Reference C.1.1.
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CHAPTER 2
RADIOLOGICAL SAFETY

Annex J to Joint Task Force 8 (JTF 8) Operations Order -62. entitled
(= et rations, was the basis for all radiological safety
(radsafe) operations in DOMINIC. Appendix A is a reproducticn of this annex.
The principles of Radiological Safety Operations had the concurrence of the
military services and the Atomic Energy Commission (AEC). The most general
rule established in this order was that the radiological safety of all task
force personnel was the responsibility of commanders at &ll levels and that
- radsafe activities were to be performed through normal command channels.

RADIOLOGICAL SAFETY ORGANIZATION AND TASKS

The commander of JTF 8 (CJTF 8) had overall radsafe responsibility. His
specific responsibilities included informing the Commander 1in Chief, Pacific
(CINCPAC), 1f radiological problems developed outside the JTF 8 operations
area, establishing and maintaining stations for offsite monitoring., and estab—
lishing and announcing the times and areas for safe task force operations
following the detonations in the atmosphere. The radsafe organizations set up
within the JTF 8 headquarters are discussed immedlately below, followed by the
radsafe activities of the several task units.

JTF 8 had a Task Force Hazards Control Center (Branch) and a Task Force
Radsafe Branch. Both were under the operational control of the JTF 8 Assistant
Chief of Staff for Operations and Plans (J-3). In addition, the JTF 8 Opera-
tions Order 2-62 established an offsite radsafe program that led to participa-
tion by the U.S. Public Health Service (USPH3), amonqg others, in DOMINIC

operations.

Hazards Control Center (Branch)

' ' The Hazards Control Center (Branch) was composed of two units: the Hazards
ﬁ _ Evaluation Branch and the PFallout Plotting Center. Their functions are de-
3% scribed below.

" HAZARDS EVALUATION BRANCH. The Hazards Evaluation Branch predicted explo—
sion effects and interpreted them in terms of potential hazards to populated
areas within 1,500 nmi (2,780 km) of the detonation. It performed calculations
to predict thermal, blast, and water wave effects ranges and conducted exper-—
iments to collect data (Reference C.l.A, p. 19). The branch was manned by
personnel from Los Alamos Scientific Laboratory (LASL), Lawrence Radiation
Laboratory (LRL). Sandia Corporation, U.S. Weather Bureau, Scripps Institution
of Oceancgraphy., and the Navy Hydrographic Office.

FALLOUT PLOTTING CENTER (FOPC). The FOPC plotted the predicted air and
surface radiological exclusion (radex) area. Entry to a radex area was rigidly
controlled. After each detonation, the FOPC plotted the actual air and surface

radiocactivity.
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Radsafe Branch

The Radsafe Branch accomplished the remainder of the radsafe functions as
shown in Figure 18. Table 10 lists the specific sunporting tasks performed by
the Radsafe Branch by location. The tasks of the Radsafe Branch were to (Ref-
erence C.1.N, p. A-1):

® Provide necessary equipment (clothing and instruments) for
support of operations assnclated with contaminated areas
anc. facilities :

e Provide dosinitty service for JTF 8 and visitors to include
issuing and processing film badges and maintenance of re-
quired records

'@ Operate a radiochemistry laboratory to support offsite
radsafe monitoring stations

e Provide trained personnel to advise and assist task force
personnel in their radsafe duties.

COMMANDER
JOINT TASK FORCE 8
- ACOFS, J-3
CHIEF
RADIQLOGICAL
SAFETY BRANCH
MONITORING AND DECONTAMINATION SEC.I 1ON FILM BADGE ISSUE SECTION
CHRISTMAS ISLAND CHRISTMAS ISLAND
JOHNSTON ISLAND JOHNSTON ISLAND
BARZERS POINT. HAWAIl HONOLULU, HAWA !
SUPPLY AND EQUIPMENT ISSUE SECTION DOSIMETRY AND RECORDS SECTION -
CHRISTMAS ISLAND ' CHRISTMAS ISLAND
JOHNSTON ISLAND HONOLULU, HAWA!
HONOLUL ., HAWAIL NEVADA TEST SITE
a )
INSTRUMEMT MAINTENANCE SECTION OFF SITE SURVEILLANCE SECTION

Ci2"ISTMAS ISLAND
JO-INSTON 1SLAND STATIONS SHOWN IN FIGURE 19

Figure 18. Headquarters, Joint Task force 8 functional radiological savfety
organization, DOMINIC.
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Table 10. Joint Task Force & Radsafe Branch activities at
various locattons, DOMINIC.

Location Activities
Christmas Island Area monitoring
(25 Apr 62-11 Jul 62) Alrcraft decontamination

Personnel and equipment decontamination
F11m badge 1ssue and collection
Photodosimetry

Protective clothing and equipment Yssue
Instrument maintenance

Sample return

Johnston Island Area monitoring and decontamination

(3 Jun 62-3 Nov 62) Alrcraft decontamination
Personnel and equipment decontamination
_F1'm badge 1ssue and collection ‘
Protective clothing and equipment 1ssue
Instrument maintenance
Sample return
Scientific-pod recovery

off Stite Environmental monitoring

(15 Mar 62-15 Dec 62) Sample collection

Honolulu, Hawatl Photodosimetry

(15 Mar 62-15 Dec 62) Protective clothing and equipment issue
Radiochem.cal analysis

NAS Barbers Point, Hawai? Alrcraft decontamination

(2 Oct 62-3 Nov 62) Personnel and equipment decontamination

Nevada Test Site Photouosimetry

{15 Dec 62-30 Jan 63)

Source: Reference C.1.N, p. A-7.

Joint Task Group 8.3 (Navy)

Joint Task Group 8.3 (JTC 8.3) established its radsafs office in the Oper-
atlons and Plans (N-3) Section of their headquarters. Requirements imposed by
JTF 8 on JTG 8.3 included (Reference B.0.l, Annex J):

LoV,

::1 ® Responsibility for radiological safety of all assigned and
o attached personnel

.‘?5.}

LY

Provision of monitors and decontamination crews aboard
each ship

. 1o
5 ~
@ @

Establishment and maintenance of radsafe centers as re-
quired for afloat operations
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® Provision of Navy aircraft support for radiological sur-
veys, cloud tracking, and other postshot redsafle operations

e Preparation of pertinent reports from radsafe reconnais-
sance and barrier patrol aircraft through the appropriate
operations centers

e Establishment and maintenance of radsafe monitor and de-~
contamination services for any aircraft and crew assigned
te any element of JTF 8,

JTG 8.3 published its Operation Order 1-62 on 26 March 1962 (Refecence
B.3.2), which further detailed radsafe responsibilities within the Navy task
group. This included specific procedures for handling the NAVMED 1432 (1-62)
forms and a set of instructions on film badges to be explained to all JTG 8.3
personnel. : .

JTG 8.3 ruquired film badges on four representative topside aress and the
bridge of every ship and issue of DTS0/PD dosimeters to crewmembers (Reference
B.3.2, pp. E-1-2 and E-1-3),

The JTG 8.3 Op Order permitted no P2V aerial radiological missions to enter
areas with an intensity over 3 R/hr under any circumstances. This plan recom-
mended that P2V aircraft should begin turning away when intensity reached 0.003
to 0.004 R/hr. Inflight reports were required at least every half-hour and a '
special report was required when the intensity reached 0.010 R/hr (Reference
B.3.2, p. E-6-1),

b

3 ‘ ‘

i“ A set of radsefe instructions for recovery of scientific pods, missile
;::'31 nosecones, and target rafts was also included in the Op Plan. Under no circum-
2l stances were the pods to come in contact with skin because of predicted high

beta radiation. All recovery work with target rafts required personnel to be
dressed in complete proteciive clothing. The plan called for the sinking of
any raft with an intensity of 10 R/hr or more. Although none neared this read-
ing, some were sunk insteed of being salvaged.

o ey

L ¥

A3
L4

1%

Recognizing the possibility of alpha contamination at Johnston Island, JTG "
8.3 established criteria for Maximum Permissible Limits (MPL) of alpha contam-

g, ination, a subject not addressed by the JTF 8 MPL. The MPL set by JTG 8.3 were
:;\ in units of counts per minute per 35 cm? (CPM/SS cm?). Por vehicles and
o equipment, the MPL was 200 CPM/55% cw?; for personnel outer clothing, includ-
:.;,“ ing shoes, 500 cCpPM/%5 ca?; and for skin. underi"lothing, or respiratory pro-

tective devices, 100 CPM/S5 cm? (Reference B.3.2, . E-7-2).

% |

i Subsequent orders published by elements in the JTGC 8.3 organization en-

3 forced both the JTF 8 criteria and the JTG 8.3 Operations Order 1-62 (Refer-
:9-;" ences B.3.2, B.4.2, B.5.2, and B.6.2).
g '
\}4 H
TS ‘; Because the underwater detonation, SWORDFISH, was expected to produce sig-
a i nificant radicactive contamination in the vicinity of the burst, plans called
.(»: for the complete evacuation from the danger area around the detonation site of
‘,‘: vessels not directly participeting in the operation.
.‘..-
o
X
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Joint Task Group 8.4 (Air Force)

Radsafe planning by JIG 8.4 was based on the consideration that the primary
radiation exposure potential would result from sampler aircraft penetrating
nuclear clouds. Radiation could also expose sample-removal, aircraft decontam-
ination, and aircraft maintenance personnel as they worked on contaminated
ajrcraft.

Alr PForce planning for DOMINIC was done by the Ailr Force Special Weapons
Center (AFSVWC) at Kirtland AFB, New Mexico. Operation Plan Bluestraw,* with a
comprehensive Radsafe Annex, was published in late 1961 (Reference B.4.l1). Many
of the radsafe features of this plan subsequently appeared in the JTF 8 radsafe
plan. In January 1962 JTG 8.4 published DOMINIC Planning Directive 1-62 (Ref-
erence B.4.4), with a comprehensive radsafe annex. On 19 February 1962 Opera-
tions Plan 2-62 (Reference B.4.6) was published by JTG 8.4, which superseded
previous documents.

Radsafe responsibilities assigned to JTG 8.4 by JTF 8 included (Reference
B.0.1, Annex J):
® The radiological safety of all assigned/attached personnel

@ Provision of aircraft support for cloud tracking and other
postshot radsafe operations

¢ Establishment and maintenance of radsafe monitor and de-
contamination services for all aircraft and crews assigned
to JTF 8 as required

® Provision of crews and monitoring services for the removal
of radiocactive samples collected by aircraft

Operation of the Sample Return Compound

Reporting air radiation intensities encountered on weather
and cloud-tracking flights and at outlying weather stations

e Establishment and maintenance of radsafe centers as re-
quired; the Christmas Island Radsafe Center functions were

to:

-- Perform radiological surveys as necissa:y

-- Perform radsafe instrument maintenance

-- Maintain personnel decontamination facilities

-- Majintain a Plutonium Decontamination Team.

JIC 8.4 established its Radsafe Office in the Headquarters Operations Sec-
tion. It was placed under the control of the JIC 8.4 Radsafe Officer, who was
an advisor to CJTG 8.4 on radsafe matters., The Radsafe Officer was responsible
for setting radsafe policy, controlling the Alr Force dosimetry program, radio-
logical safety of samples aboard sample-return aircraft, dissemination of radex

* Bluestraw was a code word for Air Force readiness plans to conduct atmos-
pheric testing.
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‘ information, providing radsafe monitors for distinquished visitor flights, and
training JIG 8.4 radsafe monitors (Reference B.4.14).

On Christmas Island, JTG 8.4 radsafe functicns were accomplished by Task
Unit (TU) 8.4.2. These included:

@ Removal of gaseous and particulate samples from sampler
alrcraft and packaging and placing them aboard special
sangle-return aircraft

e Decontaminating aircraft at the decontamination pad using
vehicles with high-pressure hoses ‘

@ Monitoring aircraft to ensure low enough radiation levels
for flight or maintenance

® Operating the personnel decontamination facility and asso-
clated laundry for contaminated clothing ’

e Operating the JTF 8 Radsafe Center. including raliological
surveys of Christmas Island, radsafe instrurant mainte-
nance, and the maintenance of a Plutonium Decuntamination
Team.

On Johnston Island, JIG 8.4 had fewer radsafe responsibilities. B-57 sam-
pler aircraft routinely landed at Johnston Island after sampling the clouds
from airdrop shots in that vicinity. The aircrews were processed through the
personnel decontamination facility on Johnston Island. Although no aircraft
decontamination was done on Johnston Island, the samples were removed, pack-
aged, and returned to tF> mainland laboratories via special sample-return
flights. Contaminated aircre*t were left standing overnight to reduce radiation
levels by natural decay an‘ «sre then flown to Naval Air Station (NAS) Barbers
Point, Hawail, by the same _rew for decontamination and maintenance (Reference
C.1.N). Other than the B-57 samplers, there 18 no record of any aircraft con-
tamination during DOMINIC.

On Oahu, Hawail, JTG 8.4 operated from two bases: Hickam AFB and NAS Bar-
bers Point. TU 8.4.3 was located at Hickam AFB and was responsible for weather
reporting, communications, some Department of Defense (DOD) experiments, and
calidbrating missile-tracking equipment using equipment aboard C-97 aircraft.
These alircraft and personnel were not exposed to radioactive contamination.

TU 8.4.4 was located at NAS Barbers Point and was responsible for dropping
the 29 nuclear weapons from its two B-528. For the five airdrops near Johnston
Island in the fall of 1962, the two dlagnostic C-130s and the eight sampler
B-573 were also assigned to TU 8.4.4 at NAS Barbers Point. Rigid nuclear safety
procedures were placed in effect for handling, mating, and loading the nuclear
weapons on the B-52 drop aircraft. All procedures were approved, and written
checklists were extensively used. The Air Force team was given a rigid inspec-
tion before the first nuclear weapon was dropped. LASL, LRL, and Sandia person-—-
nel supervised and assisted in these operations. Prearming and release control
switches aboard the aircraft were locked and sealed. Emergency procedures re-
quired that the weapon be safed against any possible nuclear detonation and
that 1t be jettisoned over water at least 10 nmi (18.5 km) from land, if pos-
sible (Reference B.4.14, Appendix 3, Annex E).
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TU 8.4.4 established and operated aircraft and personnel decontamination
centers at NAS Barbers Point for the B-57 sampler aircraft and crews, using
men drawn from many elements of TU 8.4.4 to provide decontamination crews for
the B-57 aircraft. Monitors checked the aircraft after they were decontaminated
to ensure the safety of the maintenance personnel who worked on them. A radia-
tion monitor accompanied all B-52 and C-130 flights to measure any radioactiv-
it* the ailrcraft might encounter. TU 8.4.4 issued and controlled the film
bages for its assigned personnel and routinely returned them to the Honolulu
Radiological Laboratory for processing. TU 8.4.4 also had personnel stationed
on Johnston Island to remove particulate and gaseous samples from the B-57
sampler aircraft when they returned from cloud sampling.

Jotint Task Group 8.5 (AEC Support)

Holmes & Narver (H&N) was the AEC contractor at Johnston Island responsible
for staffing JIG 8.5. In addition to radsafe responsibility for assigned or
attached personnel, JIG 8.5 was tasked by JTF 8 to assist the JTF 8 Radsafe
Branch in providing radiological services for operations in contaminated areas.
including personnel, instruments, and equipment. JTG 8.5 also made high-density
goggles and disposable clothing available to all task groups. .. ‘

On Johnston Island JTGC 8.5 was responsible for surface radiological moni-

toring. It also constricted and operated the personne! decontamination tent on

_ Johnston Island and congtructed an aircraft decont- - “n facility (Reference
B.0.1, Annex J).

Joint Task Groups 8.6 and 8.7 (Base Island Comma:

JTG 8.6 (Christmas Island) and JTG 8.7 (Johm and) were assigned no
detalled radsafe functions other than the responsibi.ity for all assigned or
attached personnel. Since elements of JTG 8.3, JIG 8.4, and JTG 8.5 came under

e each base command, each inherited similar responsibilities.
EN
y‘:} ' .
e

l:uj,: Joint Task Groups 8.8 and 8.9

"f » . .

- JTG 8.8 and JTG 8.9 were responsible for the Polaris missile shot and the
! SWORDFISH antisubmarine rocket (ASROC) shot, respectively. They had no added
SN ’ radsafe responsibilities, other than those in the basic JTG 8.3 Operations Plan
':'.?-':3 1-62 that covered radiological safety and was retained in effect for these two
o operations.

e

s

i, OFFSITE RADIOLOGICAL SAFETY ,

,:,q Through a Memorandum of Undetstanding, JTF 8 enlisted the assistance of
;c.; the USPHS in establishing an extensive offsite radiological monitoring program
;‘_’*" ‘ (C.1.N). U.8. Public Health Service (USPHS) officers staffed a radsafe monitor-
v ing program on 19 inhabited islands around the Pacific Ocean. Under the terms

™ of the memorandum, the USPHS also operated a fallout assessment center within

Hq JTP 8. Figqure 19 shows the radsafe stations.

‘-.‘» .

:-: The four primary stations were manned by USPH3 officers, the six secondary
\:.:: stations were operated by task force_project groups and weather groups, The
n_".‘l,

i
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Figure 19. Locations of radiological safety stations manned by
U.S. Public Health Service personnel and boundaries
of danger areas, DOMINIC.

nine background stations were also operated by task force or weather Jroups,
except for Tahitl and Nuku Hiva, which were operated by French personnel. A
more complete discussion of this network is contained in the subsection de-
scribing the JTF 8 weather organizations ("Weather Predicticn®).

RADIOLOGICAL SAFETY STANDARDS

The National Council on Radiation Protection and Measurements (NCRP) was
the primary U.S. professional organization concerned with radiation protection
in the 1950s. NCRP had been In existence since 1929 under several different
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names. It was not connected with or controlled by the Federal Government. The
Government agency charged with recommending occupational and public whole-body
exposure allowances was the Federal Radlation Council (FRC), established in
1958 by Executive Order 10831.

NCRP standards of 0.3 rem/week* (maximum), 3 rew/13 weeks, 12 rem/year
(maximum), and an accumulated lifetime maximum of S rem (N-lB)T were estab-
lished in 1958 and were generally reflected in the standards adopted for the
1958 weapon test series. In 1960 the FRC set standards that differed from those
of the NCRP in two minor respects. First, it did not recognize the 0.3 rem/week
as a standard, but instead permitted 3.0 rem per 13 consecutive weeks. Second,
it set an average annual standard of 5 rem/year while keeping the annual maxi-
mum of 12 rem/year. The NCRP revised 1ts standards to agree with those of the
FRC in 1971.

Maximum Permissible Exposures (MPE) were defined for DOMINIC personnel and,
with two exceptions, the MPE were the same as the FRC standards. The first ex-
ception was a special MPE of 20 rem for alrcrews, maintenance personnel, and
sample recovery personnel associated with cloud-sampling aircraft. The second
exception was an added restriction for any 18-year-old participants. Their MPE
was 1.25 rem (compared to the FRC 3 rem) per 13 consecutive weeks. Personnel
under 18 years of age were not allowed any exposure. In addition, the MPE for
an mrgericy situation was set at 25 rem and for a grave emergency at 50 rem.

Twenty-five rem was not to be considered limiting in a situation where life—

saving procedures were required, but the limits in that case were not spelled
out,

A third was the after-the-fact exception. personnel aboard USS Sioux
(ATF-75) were authorized a special MPE of 7.0 rem to complete their mission of
collecting radiocactive water samples following the underwater SWORDFISH test
(Reference D.5, Appendix 1, p. 6). This authorization was made by CJTG 8.3
immediately after the first sample was collected.

Maximum Permissible Limits (MPL) were a set of rules for controlling radio-
logical contamination 1in drinking water and air, for skin and hair, and for
shipe, aircraft. and vehicles. Table 11 i1s a summary of the JTF 8 MPL criteria.

RAOIOLOGICAL SAFETY EQUIPMENT

Radiation detection instruments and equipment were obtained from the Nevada
Test Site (NTS) or were purchased (Reference C.1.N). Table 12 contains a de-
tailed list of the items acquired for use at the many different locations in
the Pacific. H&N (TU 8.5.1) was the principal supplier through contract pur-
chases. Instrument and equipment repair was accomplished at Christmas and

* The term "rem" defines an absorbed dose, whereas the term “roentgen” (R) de-
fines an exposure. Generally, badge readings (in roentgens) were used as a
one-to-one measure of absorbed dose (rem) in the test serles. In this report
the exposure unit 1s generally used.

1 Individual dose formula based on 5 rem times the individual's age (N) minus
18.
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Table 11. Maximum Permissible Limit criterta for DOMINIC.

Personnel and Clothing 0.001 R/hr {skin)

0.002 R/hr {underclothing)

0.0087 R/hr {(outer clothing)
Vehicles 0.007 R/hrd (intertor)

0.007 R/hr {outer surfac> measured

at 5 to 6 inches)

B Ships and Boats No criterta for the operation. ‘
.:-,.3 Decontaminate at the end of DOMINIC
s , to 0.015 R/day (beta znd gamma) and no
A detectabie alpha.b
e . .
ﬁ Alrcraft 0.007 R/hr {(interior)
3 R/hr (19mit of cloud penetra-
o tion for cloud-tracking
N atrcraft)
¢! |
PR Drinking Water 10-3 puc*/cc® (beta/gamma emitters)
’ Alr 10-7 pcisee
o‘.:‘::': Notes:
t:g a0.005 R/hr if measured by AN/PDR-27J1 instrument.

3

e e

b
Appendix 1, Annex J, Op Plan 2-62, paragraph 18(c) (reproduced in Appen-
dix A of this report).

3 c ,

St A microcurie (uC%) 1s a unit of radioactivity meaning 3.7 x 104
::-._;. disinteqrations per sacond.

b N A

:;: Source: Reference B.0.1, Annex J.
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Table 12. Radi1ological safety equipment and supplies, DOMINIC.

Quantity Item

»

Sellers Injector Corp. Liquid Jet Cleaners with Lance and
Discharge Hose ‘

2 Geiman Atr Sampler with Cry Test Meter

2 289 Tritium Monitor

2 T-329A Radiological Urinalysis Kit

2 T-336 Radlation Alarm

0

4

2 ESQ08 Eberline Beta-Gamma Geiger Counter
GADORA-2 Eberline Gamma Dose Rate Meter
15 E1128 Eberline Beta-Gamma Geiger Counter
2 FM-3G Eberline Alpha Floor Monitor
4,500 4.025 Oensity Goggles
2,000 4.5 Density Goggles :
400 Pocket Dosimeter, Bendix Model No. 611 (0 - 5 R)
3 FD-2 Eberline F1Im Densitometer
2 FS-11 Eberline F11m Badge Evaluation and Recording System
2 Cobalt-50 Calibration Source ' L
1,000 Charg-a-Plate
1,200 Coveralls
1,000 pr Canvas Booties
1,000 Poly Bags
S00 r1 Masking Tape
7,000 pr Gloves, Tarrif Issue
50 Respirators
50 Full-Face Masks
10 M-9 Chemical Corps Protective Masks
2 B-113 Electronic Tool Sets
50 Surgeons Caps
50 Hoods
1 Wound Monitor
25 RM-5 Eber1ine Radiation Monitors with R-1 Chart Recorder
2 PC-6 Eberline Scaler with SAC-2 and PC4-4 Detector Heads
2 I8 526 Summary Punch
40 Staplex Hi-Vol Air Samplers
1 Band Saw (for opening plastic fi11m badge packet)
17 PAC-3G (AN/PDR-54) Eberline alpha Contamination Meter
15 MX5 Beta-Gamma Geiger Counter
100 AN/PDR-39 (T18) Gamma Survey Meter
4 AN/PDR-39 (T1B) Gamma Survey Meter (modified for high-range [to
S00 R/hr]) '
12 IM.108 Gamma Survey Meter
100 AN/PDR-27J Beta-Gamma Survey Meter
o Source: Reference C.1.N, p. A-4,
gi;
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Johnston 1islands by JTF 8 personnel, assisted by personnel from the Eberline
Corporation.

RADIOLOGICAL SAFETY TRAINING

Personnel assigned to the JTF 8 Radsafe Branch had gained experience from
previous test series and required little training. JIG 8.3 and JTG 8.4 con-~
ducted separate l-week training programs for their radsafe personnel. Scilen-
tific task units and JrG 8.5 provided thelr own monitors for recovery and
construction missions, respectively (Reference C.1.N, p. A-S).

RADIOLOGICAL SAFETY FACILITIES
Christmas Island

A photodosimetry section and a film badge program were established on
Christmas Island. The section on the Dosimetry Program in this chapter dis-
cusses these activities in some detail. An aircraft decontamination pad at
Christmas Island, which had originally been used by the British for the same
purpose, was also established. A personnel decontamination facility and a
contaminated clothing laundry were near the decontamination pad. In addition,
facilities for repairing radsafe instruments, issuing radsafe equipment, and
monitoring radiation at several locations were availlable (Reference C.1.N).

Johnston Island

Although an aircraft decontamination pad was constructed near the runway
on Johnston Island, 1t was never used. Johnston Island radsafe facilities had
the capability to repair radsafe instruments and issue radsafe equipment. Film
badges were also issued at Johnston Island, but processing was done in Hono-

. lulu. A radiological monitoring station was also located on Johnston Island.

To support scilentific measurements that required the recovery of radloac-
tive missile pods from the sea, a special area was set aside at Johnston Island
for the pods until they were turned over to sclientists. This was designated a
radex area and was located between two unused fuel storage tanks connected hy
an 18-foot (6.3-meter) high earth embankment. The fourth side of the area was
open to the sea. This area was located on the south side of the runway and is
shown 1in Figure 10. Three concrete wells, sunk into the earth embankment,
were bullt to store the radioactive pods. Also, an open-top "hot" cell with a
lead-shield front and a remote-handling device had been installed. Placement
of a pod in a "hot" cell 1s shown in Figure 20. The delivery area (located be-
tween the tanks and the embankment) was covered with old mattresses to accom-—
modate helicopter delivery of the pods after recovery at sea.

A personnel decontamination facility was established at Johnston Island
after the aborted Thor missile launch and subsequent fire on 25 July produced
local contamination. Detalls of this incident are given in Chapter 7.

Hawalian Islands

' In addition to fllm-badge 1ssue and processing facilitles, there was a
radsafe supply capability at Hickam AFB. Personnel and aircraft decontamination
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Figu~e 20.

Pod 1s swung over berm and placed in
Johnston Island during DOMINIC.
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stations, as well as nuclear weapon storage and assembly facilities, were
established at NAS Barbers Point.

DOSIMETRY PROGRAM

The purpose of the radsafe program was to limit the exposure of the par-
ticipants to ionizing radiation. The basic radsafe requlation called for the
creation of a "consolidated 1ist of exposures" (Appendix 1, Annex J, Op Plan
2-62, paragraph 20[a]:; reproduced in Appendix A of this report) to document
radiation exposure of each 1individual. The “consclidated 1list of exposures”
was also the means by which the task force communicated individual exposures
to the participants' home stations so that proper entries could be made on
individual medical records (Reference C.1.N). .

The joint task force exposure records were based on the use of film badges.
Table 12 shows that self-reading pocket dosimeters were available, but no case
has been found in which a dosimeter reading was actually used to establish a
personnel exposure. Pocket dosimeter readings wers used for dose estimate until
film results were avallable. Film badges were issued by the Radsafe Branch in
the JTF 8 staff through their issue sectinns at Christmas, Johnston, and the
Hawailan 1slands. The program called for a badge to be 1issued to everyone
ontoting the Christmas and Johnston 1sland areas.

" Film badges were also used to record other radiological data. Several
badges were placed at specific locations aboard ships, on aircraft, and at
many points on land throughout DOMINIC. Collection of film badges for process-
ing was also administered by the Radsafe Branch.

The film badge used was a dental-X-ray-size packet like that used in Oper-
ation HARDTACK in 1958 and consisted of a DuPont 556 film packet containing
two film components. The 508 film measured the 0.02- to 10-R range, and the
834 film covered 1 to 1,000 R. The entire packet was dipped in ceresin wax and
then packaged in a rigid polyvinyl chloride case to provide environmental pro-
tection against moisture and normal handling. It was expected that the badge
would last for longer than 90 days without loss of accuracy. This model badge
had worked well in HARDTACK, but near the end of DOMINIC some exposure readings
were obtained that were higher than expected. Analyses of an unidentified num-
ber of film badges showed damage. These analyses were performed because checks
on the recorded exposures of the personnel who wore these badges indicated that
based on their location and activities they should not have received such high
exposures. The type of damage correlated with the effects of heat, light, and
humidity. A 1980 study of some Navy personnel film badges has concluded that
extensive damage to DOMINIC film badges occurred (Reference D.8).

Two photodosimetry sections, one at Christmas Island and the other  at
Honolulu, processed most of the badges. The standard technique was to develop
the film and measure 1ts density using an Eberline F-3 densitometer. The den-
sity reading was converted to an equivalent gamma exposure from a calibration
curve. Calibration curves were obtained on a lot basis for film badgyes by ex-
posing unused films 1in a lot to known radiation sources 1n laboratory condi-
tions. The equivalent gamma exposure was then automatically punched into an
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IBM machine card on which the name of the person who wore the badge and the
badge number had been written. Exposures greater than 4 R wswce manually deter-
mined from a calibration curve. The process of setting up this card is detailed
in the Christmas Island Radsafe Section Standard Operation Procedures (SOP)
reproduced in Appendix A. )

Normally, the photodosimetry section would open the film packet, but near
the end of DOMINIC some 10.000 film badge packets were cpened by JTF 8 Radsafe
Branch personnel and sent to NTS for processing by the Radiological Safety
Division of the operating contractor there. Reference C.1.N states that in the
period 1 April to 1 November 1962 there were about 43,000 film badgas processed
for some 30,000 personnel (some personnel in the joint task force had several
badges while others had only a singls badge.) :

After the equivalent gamma exposure had heen punched on the IBM card by
machine, the values were written on a 5- by 8-inch (5x8) “Accumulated Dosage
Card” maintained for each individual participant.

In some cases a parallel record was maintained. This was the Navy form
NAVMED 1432 (1-62), Personnel Exposure to Ionizing Radiation, which listed all
personnel in a given unit, a ship usually, and showed. their badge 1ssues and
resulting exposures. This form was apperently a standard Navy form whose pur-
pose was to record exposures on the Navy ships on which some potential expo-
sures to lonizing radiation were possible, such as ships' reactor propulsion
units. In DOMINIC some non-Navy personnel were entered on NAVMED 1432 forms if
they were, for example, civilian sclentists performing an experimenc that re-—
quired them to be on a given ship for a considerable time. Not all Navy person-
nel had their accumulated exposures entered on both NAVMED 1432 and S5x8 cards.

From these two records, the 5x8 and the NAVMED 1432, tnhe Reynolds Electri-
cal Bngineering Company (REECo) Radiological Safety Division at NTS prepared a
l1ist of exposures for JTF 8. The list was prepared in accordance with the re-
quirement to prepare a "consolidated list of exposures” called for in the JTF 8
Radiological Safety Requlations, Appendix 1, Annex J, Op Plan 2-62. para. 20(a)
(reprcduced 1in Appendix A of this report). It has thus been designated the
Consolijated List of Exposures in this report, although portions of it bear
other labels. In earlior Pacific nuclear tests, such lists prepared by the
various joint task forces have also been titled the Corsolidated List of Expo-
sures. The list shows the individual's name, his service number (ID number),
his organization, and his total exposucre. Final listings were produced in sev-
eral forms: alphabeiical (all of JTF 8), alphabetical by service, alphabetical
by organization Ly service, nonreturned badges by numerical film badge number,
and nonreturned badges in alphabetical order. This Consclidated List in its
several forms, the 5x8 cards, and the NAVMED 1432 forms for DOMINIC exist in a
microfilm file nrepared by REECO, the prime support contractor that operates
the NTS for the Department of Energy (Reference C.1.2).

PRE-EVENT SAFETY MEASURES

Hazard Zones

Figures 21 and 22 show the danger areas established around Christmas Island
and Johnston Island for the nuclear tests. The odd shape of the Christmas
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Christmas Island and Johnston Island danger areas, DOMINIC.
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Figure 22. Johnston Island danger area as a function of altitude, DOMINIC.

Island danger zone was a result of the FRIGATE BIRD (Polaris) operations, which
required an extension of the danger area to encompass the submarine-launched
detonation point of the Polaris missile. These areas were patrolled by Navy
P2V planes and destroyers in such a manner that there was calculated to be
only one chance in a million that a vessel the size of an ocean fishing vessel
or larger would not be detected (Reference C.1.A). :

The locations and effective times for these danger areas were promulgated
worldwide to civil and military air and maritime agencies through Notices to
Afrmen (NOTAM), and to mariners. to the Federal Aviation Agency (FAA), and
other designated agencies by special advisories. After each shot air traffic
was reestablished through these areas by standardized messages sent to Pacific
military and civilian ailr control and NOTAM offices. Before the tes” serles
began, several conferences were held with FAA officials and briefings were
given to local, national, and international air and surface commercial car-
riers. No confusion or complaint was recorded by any ship or airline throughout
the entire test period. All requests for transit through the Christmas Island
danger area were approved as none conflicted with the shots. Because the
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Johngton Island danger area was more heavily traveled than the Christmas Island
area, a modification was made in the Johnston Island| danger area. The entire
area outside a 150-nmi (278-km) diameter circle was kept open to air traffic
until H-2 (H-4 for the first event), and public announcement of the detonations
provided automatic reentry authority to commercial aircraft.

Search Qperattons

The Navy was responsible for searching the danger| area (Reference C.1.A).
At Christmas Island CTU 8.3.7 used 11 P2vs based on Christmas Island and 3
surface ships to accomplish this task. One aircraft or ship observed Russian
electronic 1intelligence ships southwest of the dangek area at all times, On
D-2 the aircraft made a rectangular-style search duridg daylight hours. On D-1
a thorough search of the area within 150 nmi (278 km) of surface zero was made.
No unauthorized flights were ever reported. Ships mord observed in or near the
danger area a few times; however, they cleared tha area quickly when notified
of the situation by leaflets (printed in eight languages) dropped by the P2V
alrcrafe.

At Johnston Island the Navy used surface and ai[ units assigned to CTU
8.3.6. Destroyers were positioned in the northeast and northwest quadrants of
the danger area to intercept ships entering the area along established shipping
routes for the Tigerfish practice exercise. For STARFISH and subsequent events,
two additional destroyers provided coverage in the Jsoutheast and southwest
quadrants. Four P2V aircraft flew search tracks beginning on D-3. On each D-day
an intensified search was conducted by five to six alrcraft to assure that no
undetected ships were in the danger area.

Air Operations

Alr operations, except for search and surveillapce. were controlled by
CJTG 8.4 (Alr Force) (Reference C,1.A).

i
h
1

At Christmas Island, control of the air array was accomplished from the
JIG 8.4 Air Operations Center {(AOC). CJTG 8.4 was in the JTF 8 Command Post
and received detailed information on the air array from the AOC, the Alirborne
Alr Operations Center (AAOC) in an RC-121 airplane, and from the Sandia radar
plot located at A-site on Christmas Island. Timing and positioning of all air-
craft vwore dependent on the position of the B-52 dropiaircraft. The B-52 flew
a l6-minute racetrack pattern at least three times before each drop, allowing
flexibility since more l6-minute patterns could be added if weather conditions
or other temporary problems delayed the drop. Land-based and airborne radar
control (the RC-121 radar control aircraft participated in the first 13 events
at Christmas Island) ensured proper positioning of all aircraft in the atr

array. The B-52 were based at NAS Barbers Point. All other aircraft were based
on Christmas Island.

CTU 8.4.3 at Hickam AFB planned and controlled  the air array for the
Johnston Island missile shots. ~ontrol of the air operations was exercised
from the AAOC 1n an RC-12]1 aiicraft. There was also a small Navy air control
group aboard USS Iwo Jima (LsH-2) as backup. All aircraft participating in the
alr array took off and r .urned to Hawall except the pév search aircraft under

8l




Navy control, which flew from Johnston Island. Other participating aircraft
operating below the equator, south of Johnston Island. took off from American
Samoa or the Fijis and were not under the control of the AAMOC. Control to and
from the danger area at Johnston Island was provided through the normal FAA
Alr Route Traffic Control Centers channels in Hawaii. If communications were
disrupted postshot, aircraft returning to Hawail would relay their positions
through the JTG 8.4 UHF relay B-47 aircraft positioned on a direct line
between Johnston Island and Hawail.

ACA A AL

A

For the airdrop events at Johnston Island, CJTG 8.4 was located at Hickam
AFB to control air operations. The AAOC on board the RC-121 was again used to
control the air array and a second RC-121 was on hand as an alternate AAOC if
needed. The JTF 8 Command Post on board USS Princeton (LPH-5) and the opera-
tions center at Johnston Island also monitored the aircraft array situation at
all times. Bach aircraft commander was responsible for positioning his alc-
craft. At his disposal were radar, beacons, and the tactical air navigation
system on Johnston Island and Tern Island in French Frigate Shoals about half-
way between Hawall and Midway islands. Control of approaching aircraft passed
from the normal Air Route Traffic Control Centers to the AAOC at the edge of
the danger area and vice versa on return. For shot FRIGATE BIRD the B-57 sam-
plers flew from Christmas Island and were controlled by an AAOC in an RC-121.

T8 I S AN AN K AN S O

Naval Operations

Naval operations were controlled by CJTG 8.3, located on Christmas Island.
CTU 8.3.6 on Johnston Island was given operational control of ships in that
area (Reference C.1.A). Two special Navy task groups were formed during.
DOMINIC: JTG 8.8 for FRIGATE BIRD, and JTG 8.9 for SWORDFISH. CJTG 8.3 assumed
conmmand of each of these two groups while they were active. TU 8.3.4 was formed
at the Naval Repair Facility in San Diego to prepare for the SWORDFISH event,

3

At Christmas Island JTG 8.3 had three destroyers, an LSD, fleet tugs, and
salvage ships. Precise ship positioning for the shots at this island was not
necessary as they were not measurement stations. Theilr duties consisted of
search, survelllance, providing navigational aids, positioning the deep-sea
. moorings and target rafts, and servicing the target rafts. Control of the ship
array and supply ships within the danger area was under TU 8.3.7, Christmas
Island Operations Unit. which maintained the Navy Operations Center.

.

At Johnston Island TU 8.3.6 had six instrumented ships, designated S-1
through 8-6. There was also a range safety ship (moored at the Johnston Island
pler), an amphibious assault ship (a helicopter aircraft carrier), and four
destroyers for surveillance. One destroyer, fleet tugs, and salvage ships were
available for recovery: and there was a fleet oiler. In October 1962, three
more instrumented ships were added (Refuirence C.1.A, p. 34). Control of stip-
ping between shots was maintained by TU 8.3.6 from the range safety ship. Con-
trol of the ship array was from the amphiblous assault ship during shots.

PSFLIRINIY ol RO ALY T Y

Sat

The FRIGATE BIRD event had two separzte ship arrays 1,020 nmi (1,890 km)
‘apart. At the launch site were the nuclear submarine, a cuided missile ship,
an aircraft carrier, and four destroyers. Near the impac’ site were two subma-
rines and an air array of RC-121s, C-130s, a £-135, and several B-57 samplers,
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i Operating in the vicinity of surface zero during the SWORDFISH event were
an oceanic research ship, two ocean fleet tugs., seven destroyers, a submarine,
an aircraft carrier, and an LSD.

Joint Task Force 8 Safety Committee

For the Christmas Island airdrop events, JTF 8 established a Safety Com-
mittee to evaluate weather and other aspects of each shot. This committee then
would recommend “go" or "postpone” to the task force commander. The committee
chairman was the JTF 8 Scientific Deputy. and its members were senlor sclen—
tists from LASL and LRL, plus a United Kingdom representative. The joint ta&sk
force meteorologist was an advisor to the committee.

Fallout Prediction

Fallout, although important in DOMINIC, was less critical in the decision
to "go" or "postpone” than it had been in previous Pacific shots. In previous
Pacific tests at Enewetak and Bikinil. fallout was a critical factor because
the tests consisted of surface shots, and there were numerous task force per-
sonnel on the two atolls and native populations on several other atolls within
300 nmi (556 km). The bursts in all but one of the DOMINIC events (SWORDFISH,
an underwater detonation) were at heights sufficient so that the explosions
did not throw up significant amounts of surface material to be depositeq else-
where as radicactive fallout. Morsover. the two test areas for DOMINIC, Christ-
mas and Johnston islands, were remote. Only three islands lie within 300 nmi
(556 km) of Christmas Island: Fanning, Washington, and Palmyra islands, all of
which are northwest. The nearest island to Johnston Island 1is French Frigate’
Shoals, over 400 nmi (741 km) distant, which held only task force personnel.

Among other information provided by JTF 8 Weaiher Central was a debris
cloud trajectory forecast. This forecast provided cloud location by altitude
(10,000, 20,000, 30,000, and 40,000, feet [3.0, 6.1, 9.2, and 12.2 km]) at
three different times after detonation (12, 24, and 48 hours). This information
was used by the FOPC in the JTF 8 Hazacds EBvaluation Branch to determine whe-
ther land areas would be subjected to fallout. It was also used to route air-
liners through the area once the event was executed (Reference C.1.M, p. 49).

Weather Prediction

Weather forecasting was critical for two separate aspec:s in the decision
to go ah:ad with a test. It was the means by which fallout predictions were
made: spacifically, radiocactive cloud drift fcr up to 48 hours after detona-
tion. Secondly. the visibility in the area of the detonation was predicted.
Much »f the diagnostics depended on photography to obtain the needed data.
Significant effort was put into determining cloud heights and locations in the
shot area prior to detonation. The JTF 8 weather organization provided this
information for all even*s except FRIGATE BIRD and SWORDFISH, the two Navy
events. For these two events the Fleet Weather Facility, San Dlego, augmented
by the JTF 8 weather organization, provided this support.

The JTF 8 weather organization i1s shown in Figure 23. Three weather units
were formed because of the widely seperated operational areas in DOMINIC. The
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Figure 23. Joint Task Force 8 weather organization, DOMINIC.

Johnston Island unit provided forecasts for operations in that area and JTF 8
Weather Central provided Christmas Island area forecasts.
processed irput from the high-altitude reconnaissance element using Alr Force
U-2 aircraft, expedited technical informatio~ from meteorological agencles in
the Pacific, and prepared analyses and forecas.®
Johnston Island late in the program.

for the airdrops executed near
The ste¢tions at Christmas, Malden,

Tutuila were closed after the last airdrop in the Christmas Island area,

the French Frigate S|

SRR

-rlc\i"-r.;r... OISR

hoals station was opened.
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‘ Included in the forecast were predictions of winds, clouds and other wea-
ther phenomena, density and pressure altitude, and radioactive cioud trajec-

" tory. Daily forecasts were prepared for the ensuing 24 hours. On the day

] preceding each shot., detonation time forecasts were also made 12, 6., and 2

<

hours prior to detonation.

A

Winds were forecast using the continuous-stream, isotach method at all
three locations except for the low-level trade winds at Johnston Island. These
were forecast using vertical time cross-section analyses of upper air reporting
stations. Winds above 100,000 feet (30 km) were measured by rockets launched
from Kauail and Johnston islands. ‘

Clouds and weather were foracast using information from WB-50 weather re-
connaissance aircraft and high-altitude U-2 aircraft. Clcuds and local weather

\} around the detonation point were an important factor in the decision to deto-
nate or delay. Information from the WB-50s in the last hours was particularly

* important, and the base weather stations at both Christmas and Johnston islands

7‘\ had a direct communications link to these WB-50s. On Johnston Island. clouds
were visually tracked during the last hour before missile shots.

2 :

:f,-‘ Alr density and atmospheric pressure were forecast using rawinsonde bal-

~

loons. These values were used to set the baroswitches on the airdrop devices.
The correct height of burst depended on these settings.

<,
Wty At

Cloud trajectory forecasting was accomplished using the wind charts at
various altitudes, persistence, and climatology for the area in question.

.
A

:‘-\l‘, For the high-altitude missile shots from Johnston Island, dlagnostic ex-

g.:: periments were balloon-launched from a ship near the island of Tutuila, well

:4'7, below the equator some 2,000 nmi (3.706 km) south of Johnston Island. The
Johnston Island weather station prepared forecasts for this area 48 hours
before the shot to give the ship sufficlent time to move to the proper balloon-—

;4" launch location based on the predicted winds.

o4 .

.':-') Generally speaking, weather forecasting for DOMINIC was excellent. Only

S

one event was postponed after the B-52 drop alrcraft departed NAS Barbers
Point. No 1incidents of commercial aircraft flying through the nuclear cloud
residue occurred, nor were there any incidents of significant fallout on any
land mass or manned vessel.

R L

Y

-
(v .

Offsite Radtation Monttoring

An extensive network of 19 stations was established te monitor fallout
from DOMINIC 1in the Pacific region. The locations of the stations are shown

P

AT

h )

-,,7: in Figure 19, The USPHS directed the network from the Radlological Health Lab-
':. oratory 1in Honolulu. To monitor radiological conditions on Oahu, laboratory
4

personnel used an RM-5 continuous gamma monitor, an AN/PDR-27J survey meter,
an air sampler, and a precipitation collector, but no fallout was detected.
This laboratory analyzed samples collected on Oahu and at the other sites
(Reference C.1.N). The laboratory piovided backup dosimeter service for the

’:,1 organizations on Christmas Island. For the Johnston Island tests, it provided
:4-,1 dosimetry service for the entire task force. Fanning and Washington islands
o
i
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(located 148 and 222 nmi {274 and 411 km], respectively, northwest of Christmas
Island) were important from a radsafe point of view and thus were designated
as primary monitoring stations. Both stations had a full complement of RM-Ss,
AN/PDR-278, and air sampler, precipitation collector, fillm badges., and communi-
cations equipment. Food and water samples were taken before and after the
Christmas Island tests. A slight increase to 20 pc1lm3* in air concentration
occurred on 24 May 1962 on Panning Isliand. An increase above background in pre-
cipitation occurred on Fanning from 26 June through 8 July, and on Washington
Island from 14 to 21 May and on 14 July 1962, ‘

Six stations at Canton., Malden, Penrhyn., Palmyra, Johnston, and French
Frigate Shoals were designated as secondary monitoring sites because there was
a failr probability that some measurable fallout might occur. Frequent visits
to obtain water, vegetation, and food were made. Weekly reports were sent from
these stations. Christmas and Johnston Islend operations are discussed in this
chapter under "Postevent Safety Measures."” '

CANTON ISLAND. Personnel from the U.S. Weather Bureau on Canton 6perated
this monitor station. No fallout, other than worldwide fallout, was detected.

"MALDEN ISLAND. Personnel from the JTG 8.4 weather group operated this mon-
itor station. No fallout, other than worldwide fallout, was detected.

PENRHYN ISLAND. Personnel from the Geotechnical Corporation group support-
ing Hq USAF experiments operated this monitor station. Penchyn received fallout
in rain on 12 May 1962, which resulted in less than a 50-millirem dose to the
adult thyroid from drinking the local cistern water.

PALMYRA ISLAND. The Geotechnicall Corporation also operated this station.
The isiand had measurable air concentrations on three dates: 43 pci/m3 on 17
mMay, 39 pCi/m3 on 21 June, and 58 pci/m3 on 25 June 1962.

FRENCH FRIGATE SHOALS. Personnel from the 125th Signal Battalion (U.S.
Army) operated this monitoring station. No fallout, other than worldwide fall-
out, was detected. .

The nine background stations were remote from the test areas and were
equipped primarily to document changes in the background radiation level. They
were operated by a varlety of agencies. depending on location, including JTG
8.4, Stanford Research Institute, 125th Signal Group (U.3. Army)., U.S. Weather
Bureau, U.S. Navy Weather Stations, and the Prench Government. Equipment at
each site varied., all had AN/PDR-27s, most had RM-5s and film badges, and a
few had alr samplers and precipitation collectors. Only one of the nine back-
ground stations, Nuku Hiva, detected any local fallout, on which there was a
measurable ailr concentration of 26 pCi/m3 on 14 July 1962. '

In si.mary, samples were taken on all four primary stations before DOMINIC
startod and agaln after the DOMIMIC serles was completed. The cistern water
supply on Washington and Fanning 1islands showed a detectable increase above

* Reported in micro-micro curies (uuci), but the unit currently used 1is
picocuries (pCl). _ :
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background but the level was low. Soil samples and vegetation showed indica-
tions of fresh fission products: however, the resicdue was minimal. The entire
off-island monitoring program demonstrated that there was no signiticant ac—
cunuulation of radiocactivity on the islands as a result of DOMINIC.

Radtation Protection Equipment Modification

The vast majority of equipment used in DOMINIC was standard ailitary issue.
The aircraft and ships were not designed to operate in a nuclear testing envi-
ronment. Thus in certain instances it was necessary to modify equipment to pro-
*ect personnel from the effects of the nuclear detonations.

Navy ships used to recover pods from the missile shots at Johnston Island
were modified to handle the radiocactive pods. The three fleet tugs were out-
fitted with cranes and hoists. The M-toat (LCM) used to transfer the pods to
Johnston Island had a radiation shield added to protect the crew (Reference
C.1.N, p. A-1ll) (Figqure 24). Washdown systems were apparently present on all
Navy ships for use in decontaminating deck areas i1f fallout was encountered.
During SWORDFISH, ships used their washdown systems to carry off radiocactive
particles. Ships' deck logs also note washdown system activation at other
times, but the presence of radioactivity was not recorded in these reports.

The JIG 8.4 B-57 sampler aircraft were modified at Warner Robbins AFB,
Georgia., to 1install equipment for the collection of gaseous and particulate
cloud samples (Reference C.1.C). Compressors for the collection of gaseous
cloud samples as well as other equipment on the samplers were of the same type
used in the 1958 HARDTACK series.

Evacuation and Reentry

Plans were made for evacuation of Christmas, Fanning, and Washington
islands in the event of unusual wind shifts that could cause fallout on the
islands; however, this never occurred. Before each shot, Christmas Island in-
habitants who wished to be evacuated were taken aboard an LSD. The boat, how-
ever, remained anchored in the 1island’'s harbor. Musters, 1including the local
inhabitantg, were conducted before each shot at Chrigstmas Island in accordance
with Annex F., JIF 8 Op Plan 3-62 (Reference C.l1.A).

For the high-altitude shots at Johnston Island, all but essential personnel
were evacuated to Iwo Jima. Princeton replaced Iwo Jima after BLUEGILL Prime
on 25 July and was used for evacuation operations thereafter. About 800 people
were evacuated for each shot (Reference C.1.F, p. B-15). Task Element (TE)
8.3.6.5, Navy Evacuation Element, was responsible for evacuation and reentry
operations at Johnston Island. It also provided berthing and messing facilities
for evacuees and VIPS. Evacuation to the ship was by Marine helicopters and
LCUs (Reference C.1.N). Transfer “rom the LCU to the deck of the ship was by
an open-work cage, shcwn in Figure 25. Reentry took place on D+l.

Protecttve Clothing

The JTF 8 Radsafe Branch was responsible for ensuring that adequate pro-
tective clothing was avallable to all elements of the task force. Table 12
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Figure 25. Personnel being evacuated from Johnston Island before a test shot.
The cage 1s used to 11ft personnel from the LCU to the flight deck
of the ship.
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shows the amount of protective clothing obtained and other radsafe equipment
obtained for DOMINIC. The Supply and Bquipment Section of the Radsafe Branch
had offices on Christmas, Johnston, and Oahu. Protective clothing was issued
from these offices to the various elements of the task force as required (Ref-

. erence C.1.N, p. A-6). This protective clothing was of cloth or plastic mate-

rial with tight closures around the wrists. ankles, and neck. Head, hand., and
foot coverings., and, 1in some applications, a respirator completed the suit.
Figure 26 shows a pair of workers in complete protective suits, including res-
pirators, while they worked on the cleanup of the Thor launch pad at Johnston
1sland. The function of the clothes was to trap radioactive particles in the
cloth instead of allowing them to lodge on the wearer's skin. This made decon-
tamination much easier and also prevented inadvertent transport of the radio-
active particles to uncontaminated areas. Respirators were to prevent the
inhalation of radiocactive particles,.

on Johnston Island the Disaster Control Team had a complete set of protec—-

tive clothing for each member., including firefighters. On 25 July, a Thor mis-
sile burnod‘and its nuclear warhead had to be intentionally destroyed on the

- mﬁf-an CRIh

Figure 26, Personnel in protective clothing inspect contaminated launch
stand during DOMINIC.
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launch pad, causing extensive alpha contamination. The ensuing cleanup included
8011 removal, scaking soil with oil, scrubbing concrete surfeces with solvents
and detergents, and painting. All workers involved in this decontamina’ ‘on wore
protective clothing that had to be processed and reissued on ¢ daily basis
(see Figure 26). ' '

Figure 27 shows a Navy fleet tug recovering a Thor amissile pod from the
ocean near Johnston Island. Recovery personnel are wearing protective clothing.
Navy procedures required that personnel wear long sleeves, gloves, hats, long
trousers, and overshoes during operations where there was a possibility of
radiological contamination (Reference B.3.l1, Appendix 3 to Annex E). '

A report on Sioux water sample collection operations following SWORDFISH
indicates that all 18 personnel on board were issued coveralls, gloves, and
radsafe shoes or plastic booties in addition to film baiges and pocket dosime-
ters. Additional supplies of protective clothing and foul-weather gear were
immediately available (Reference D.5). '

Navy personnel at NAS Barbwis Polint who were sent to retrjeve nosecones
from rockets fired at Barking Sands, Kaual, wore rubber gloves and film badges
because of the possibilirty that the nosecones night have been radiocactive
. (Reference C.2046, p. 463). Laboratory personnel recovering sampler rocket
nosecones at Christmas Island also wore full protective clothing (Figure 28).

over 6,000 high-density goggles were avallable for issue to persons who
were to be in locations where the visible light from nuclear detonations could
cause eye burns. The retinal burn hazard was continually stressed during
DOMINIC; every plan and operation order discusses it in detall. Briefings
before shots stressed this hazard and checklists included 1t as an item of
importance. Warnings before each detonation were sounded to admonish personnel
against inadvertently looking toward the detonation without goggles. Despite
these precautions, two people received retinal burns from the BLUBGILL detona-
tion (Refstence C.l.L, p. 4-7). ‘ '

Special Badging for Sampler Activities

Rach member of the crews of wmpler alrcraft wore a nission film badge,
whicl was worn only for the durat?.n of any sampling operation. This badge was
worn in addition to a permanent bacge that was worn for a longer period. De-
pending upon the probable exposure to radiation., permanent badges were worn
from 1 or 2 weeks to 1 or 2 months.

Nonflying personnel associated with sampler aircraft activites, such as
sample recovery and aircraft decontamination and maintenance, were badged more
frequently than most DOMINIC particigants. These personnel did not wear a mis-
sion badge., as did the flyers, but instead wore a new badge every 7 to 10 days.
For both groups, the returned fllm badge was processed in a day and the result
wag promptly recorded on the individual's 5x8 card. In thils manner an up-to-
date record of accumulated exposure was maintalned.

Badges were placed in the crew compartments of the sampler aircraft. One

' was near the integron radiation exposure readout and another was elsewhere in
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A pod 1ifted from the sea is held against the side of USS Gra

(ARS-7) as personnel check for radiation, DOMINIC.

Figure 27.
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Figure 28. . Lzboratory personne) receive a rocket nosecone sampler delivercd
to Christmas Island by retrieving H-21 helicopter.

the cockpit. There is no evidence, however, that any of these badges ware uned
for purposes of personnel dosimetry. )

Check11sts

JT? 8 used checklists extensively to coordinate and manage preparations
for each shot. Checklists usually included several important postshot functinng
as wwll,

At Christmas Island, the checklists included surveillance of the dangor
area, musters, and verbal warning to island personnel prior to detonation,
Table 13 13 an abbreviated form of the checklist for shot AZTHC. The checklisnt
actually contalned 66 items: however, only a few items have boon sthown tor
1llustration, '

At Johnston Island similar checkliists were used. Here the checkltarn slen
included experimental rockst safety and launch, Thor miagsile safety and lauach,
personnel evacuation to the alrcra”t carrier, search and recovery of misstile
pods, and reentry of personnel to the island on D+1.




Table 13. Preshot checklist for DOMINIC, AZTEC (Christmas Island).

Item
No. Day/Hour Event Responsible Agency
2 0-3/1500 Inform Commander Joint Task Group Commander Joint Task
" (CJTG) 8.3 of aertal/surface surface fForce 8 (CJTF 8)
9: surveillance requirements for 0-2 (J-3 M1 Ops)
S
) 7 0-1/1000 D-1 Federal Aviation Agency (FAA) CJTF 8 (J-3 M) Ops)
.Qﬁ advisory sent (Report #4) : ,
"
4 16 0-1/1830 Submit muster reports to JTF 8 A1l task units and
: Command Post task groups
26 D-Day/H-4 8-52 aircraft takes off cJ76 8.4
21 D-Day/H-2 Test site elements submit muster ' A-site J-3 coordina-
tor report thru J-3
coordinator
n D-Day/H-2 Target area clear of vessels CJ76 8.3
o 36 D-lay H-1:00 Muster Report;
D G11bertese UK Base
- ) Commander
’ {‘ 44 D-Day/ Atrcraft roported in proper position CJ7e 8.4
- X3 - H-5 min
e . . ‘
1{3% 46 0-Oay/ Marning siren; public address system CJTg 8.5
* H-3 min announcement to place goggles and take
-?x other protective measures
o 47  0-Oay Detonation ,
;Q{: 55 D-Day/when Samnle control aircraft 1n posittion (Pass to 8.1.1)
b , avatlable  at airdborne station ’
Y
':;? 60 0-Day/H+3 Sample-return atrcraft arrives CJTe 8.4
. RS ,
> 62 D-Oay/Hed Christmas Island alr traffic reopened CJTF 8 (J-3 Radsafe)
. FAA reentry advisory (Report #9)
s Y
_::: 85 D-Day/when Sample-return alrcraft departs CITF 8 (J-3)
e directed Christmas Island
v
N
,'ﬁ“f Source: Reference 8.8.3, Tab A, Appendix 2, Annex 0.
-
,7§ﬁ Rehearsals
B
v ’:i: JTF 8 conducted rehearsals for the Chriztmas Island alcdrops and for the
‘-:?’ Johnston Island missile launches.
u,f;; The Christmas Island rehearsals were held between 10 and 21 April 1962,
;j'}:. All ships, alrcraft, equipment. and personnel were in their assigned locations.
;"jg All communications that were to be used for live drops were operating on the
i |
o ‘\.,‘v
e
B e e N Y S R L




proper frequencles. Target rafts were emplaced at sea and the B-52 drop air-
craft practiced drops with dummy bombs on 13, 16, and 2) April 1962 ‘Refacence
C-l.c' p. 8"4). .

The Tigerfish shot at Johnston Island was a Thor missile iaunch without
the nuclear warhead. The primary purpose of this test was to determine if the
instrument pods hung from the base of the Thor missile would work. Naval sur-
face ships and Air Force aircraft participated to praccice positiening within
designated zsurface and air arrays, respectively. Tha range safety complex at
Johnston Island also was checked ocut on this test (Reference C.1.A, p. 4).

Three tehearsals were held at Johnston Island (23, 26, and 29 May) before
the scheduled launch of BLUBGILL on 1 June 1962. The RC-12! Airborne Aic Oper-
ations Center (AAOC) was sulstituted for the Navy wv-2 AACC for the 29 May re-
hearsal and proved to be much more satisfactory in controlling the air array.
RC-121s wete subsequently used as the AAOC for the Johnston Islund ailrdrops as
well as the missile launches. The B-52 alrcraft made tro practice drops in
September 1962 preceding the first live airdrop in the Johnston islend area
(Reference C.1.C).

Nuclear Device Safety

Nuclear safety was concerned with prevention of an accident that poten-~
tially could cause radicactive contamination. All aird-op cevices were flown
to NAS Barbers Point in Hawaili from the contilnental Unitod 3tates by the Alr
Force Logistics Command. Mere they were stored, assembled, tested, and loaded

" on the B-52 drop aircraft for transport to the test area. The JIG 8.4 Test

Adrcraft Unit (TAU) device-handling and ~loading personnel were gilven extensive
training and evaluation by the Strategic Air Command Munitions Evaluation and
Standardization Team prior to their operations at NAS Barbers Polnt. Actual
handling, mating, and loading operations were done under the supervision of
Sandia Corporation weapun engineers. ARpproved procedures and checklists wete
used for these operations (Reference C.l.A).

The crew of the B--52 drop aircraft was highly trained and skilled in air-
drop operations, inflight device monitoring to prevent unauthorized arming or
release, and inflight safing of the device if the mission had to be aborted
(Reference C.1.A). '

Jettison procedures for the nuclear Zevice were established to ensure jet-
tison in a safed condition only over open ocean ateas more than 10 nml (18.9%
km) from the nearest land., While in flight witn a device aboard, the B-52 was
always under the survelllance of a navigat‘onal aid shin until it reached tae
drop area where 1t was picked up hy the ACC, AAOC, or the Sandia Tracking Cen-
ter on Christmas Island. An ordnance disposul team was always on standby alert
when a B-52 departed NAS Barbers Point with a nuclear device ‘Reference C.1.A).

Bach alrdrop device was desigred tc detonate at a prescribed altitude high
enough to ensure that the fireball would not touch the ocean surface. This
prevented involvement of seawater with device debris., which would have led to
local fallout. All devices were designed to automatically safe themselves and
"dud* 1if, for some reason, they failed to detonate at or near the prescribed
altitude (Reference C,1.A),
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The missile—-launcin devices were transported from the weapon design labora-
tories in the continental United States to NAS Barbers Point by the Alr Force
lLogistics Command. They were stored at Barbers Point until ready for use at
Johnston Island. A radsafe representative was present at the Johnston Island
airfield whenever nuclear devices for missile launch were moved on or off the
island. Ordnance disposal personnel were assigned to Johnston Island for the
entire period of high-altitude missile shots and were proficient in safing
procedures for the various rockets, nuclear devices, and missiles. H&N person-—
nel and laboratory weapon experts weare also available for assistance (Reference

C.1.A).

FRIGATE BIRD and SWORDFISH were conducted by the Navy using operational
stockpiled weapons launched from fleet ships. Normal shipboard radsafe proce-
dures were followed prior to launch. ,

POSTEVENT SAFETY MEASURES

Christmas Island

The USPHS established five radsafe monitoring stations on Christmas Island
(Reference C.1.N): at the Main Camp. London Port, A-Site, D-Site, and Y-Site
(see Figure 2). The fi:st three sites were equipped with RM-3 continuous gamma
monitors, AN/PDR-27J Geiger-Mueller survey meters (gamma plus beta), air sam-
plers. and precipitation collectors. The other two sites had the RM-58 and
AN/PDR~-27J8; in addition, Y-Site was equipped with an air sampler on shot days. '
Before the first test, samples of water, coconut milk, green coconuts, fish,
hermit crab, and lobster were collected. Film badges were 1ssued o selected
local inhabitants as well as JTF 8 personnel. Film badges were also placed in
houses and trees in the villsge of London Port. vWater, food. and environmental
samples were periodically collected throughout DOMINIC and shipped to the
' Radiological Health Laboratory in Hawail for analysis.

A postshot radiological survey of Christmas Island was conducted after
every event. Two 2-man teams, each with two AN/PDR-27Js and two AN/PDR-39s,
conducted ground surveys on all major roads between London Port, Y-Site, and’
D-S8ite (see Figure 2). One 2-man team with the same equipment conducted a heli-
copter sweep of the south and southwest coastal area between D-Site, MM-Site,
and Paris. The teams were controlled by radio by the Radsafe Officer in the
Joint Operations Center. Readings were taken until H+5.

The radloactive cloud was tracked by the JTF 8 Radsafe Branch using infor-~
mation received from the B-57 sampler alrcraft. Information consisted of sta-
bilized cloud-top altitude. cloud-base altitude, cloud location., and cloud
movement. This information was used to advise aircraft in the area and by the

POPC.

An aircraft decontamination pad, a personnel decontamination facility, and
a contaminated clothing laundry were activated in the vicinity of the main
landing strip on Christmas Island. These facilities were operated by JTG 8.4.
The alrcraft were sprayed with water from a decontamination truck and the run-
off collected in a large plastic-lined pool that was used as a holding tank.
The holding tank contents were later pumped into a large tank truck and dumped
into the ocean., JTG 8.4 was responsible for removing the radioactive cloud
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samples from returning B-57s and placing themw aboard waiting C-135s for return
to the continental United States for analysis. One of twenty-four courler
officers accompanied the samples from each of the 24 Christmas Island shots to
the mainland.

After completion of the Christmas Island tests} film badges that had been
placed on stake lines before the tests started were collected and processed,
and exposures were tecorded,

Johnston Island

There was one radsafe monitoring station at Johnston Island. The station
accomplished air and precipitation monitoring, environmental sampling, and
background moniroring (Reference C.1.N). All radsafe functions accomplished at
Christmas Island, except photodosimetry, were also done on Johnston Island.
Photodosimetry for Johnston Island was accomplished by the Radiological Labor-
atory in Honolulu. ’

Bach Thor missile launch involved three pods that were ejected before the
nuclear detonation., gathered data, and then were parachuted back to Earth. The
pods were made radiocactive by the detonation and required special handling.
The Navy provided a destroyer, three fleet tugs, and six Marine helicopters to
effect pod recovery after each shot. If the helicopters could snare the pods
from the ocean, they would transport them to Johnston Island. The helicopters
carried the pods slung externally; thus the crews were not exposed to radia-
tion. Flset tugs would recover the pods if the helicopters could not. A JTF 8
radsafe monitor with a radiac meter was stationed on each of the three tugs to
assess the potential exposure associated with the recovered pods (Figure 27).
Radiation levels ranged from 2 to 14 R/hr on the pods 8 hours after the shot.
The pods would be transferred to the specially prepared M-boat for transport
to Johnston Island. Figure 29 shows the transfer from tug to M-boat for a pod
with the flotation gear still attached.

At Johnston Igsland the helicopters lowered the pods onto mattresses ad-
Jacent to the “hot™ cell and a portable crane then swung the pods over the
protective berm and placed them in the hot cell itself (Figures 30 and 20).
Probably the M-boat was beached in the same area in reach of the crane so that
the pods could he transferred to the hot cell. The hot-cell handling area had
slave manipulators for remote handling of highly radiocactive items.

An alrcraft decontamination area wss established at the far west end of
the island (see Figure ]0), consisting of a concertina wire-enclosed portion
of the taxiway with a coral berm around 1t. A fresh-water reservolr tank with
connecting hose was available to hose off the aircraft. This facility was not
used because radicactivity on the sampler oaircraft, which parked overnight at
Johnston Island, had decayed sufficiently to permit their safe return to NAS
Barbers Point, Hawall, the next day.

JTC 8.4 was responsible for removing the radicactive cloud samples from
the returning B-573 at Johnston Island and placing them aboard walting C-118s
for rapid return to LASL or LRL. The procedures used 11 removing these samplies
were as follows, First the B-57 was guided into an area restricted by barbed
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Figure 29. Radtoactive pod with flotation bag st11] attached 1s guided into
s1ing tn M-boat following DOMINIC shot.
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Figure 30. Pod 1s delivered to Johnston Island by :he11copte" during DOMINIC.
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wire within which all personnel wore protective clothing (Figure 31). The pilot
climbed out onto a platform supported by a forklift to prevent contact with
the potentially contaminated skin of the aircraft (Figure 32). Filter samples
were handled with long poles to limit exposure and were rolled like a cigar in
a lead "cave" and packed in a “lead pig“” (Figures 33 and 34). After being
transported by C-118 from Johnston Island the lead cases were transferred to
C-135 at Hickam AFB (Figure 35), where the courler officer and radsafe person-
nel checked the shipment for any radiation leakage. The procedures  hed been
refined during prior tests to minimize exposures.

A personnel decontamination facility, which was established after the
BLUBGILL Prime event in July 1962, was used for sampler aircraft crews as well
as a routine radsafe support facility for Johnston Island.

A Disaster Control Team was established on Johnston Island for the missile
shots. The team consisted of firefighting and medical personnel as well as
five radsafe personnel equipped with twelve AN/PDR-39 gamma meters (four of
which were modified for a higher range)., four  Gadora gJgamma meters, ten
AN/PDR-27 beta-gamma meters, one MX-5 beta-gamma meter., and sufficient protec-—
tive clothing for everyone on the Disaster Control Team. A second and indepen-
dent Disaster Control “eam was established afloat after the BLUEGILL Prime
event caused extensive contamination requiring lengthy cleanup at Johnston
Island.

Four of the missiles used at Johnston Island either did not launch or did
not fly safely to the planned altitude. The latter required destruction of the
miszile and nuclear warhead prior to nuclear detonation. Two of these misslles
were destroyed at extended ranges from Johnston Island and no contamination
was deposited on any vessel or land mass. The other two caused radioactive
contamination on or near Johnston Island. One burned on the launch pad causing
extensive alpha contamination. A detalled description of these accidents and
the radsafe measures taken may be found 1in Chapter 7, where the high-altitude
rocket shots are discussed.

The clouds were plotted by the Radsafe Branch and cloud location and move-
nent were used to direct aircraft safely through the danger area after the
detonation. :

Cloud Tracking

Trackiug the radioactive cloud after detonation was done by the B-57 sam—
pler piluts. They reported cloud location as they sampled. There were no alr-
craft specifically designated to track the clcud for extended periods in
DOMINIC because all but one of the events were air bursts with negligible
quantitles of fallout. The B-57 samplers operating up to 3 hours after the
detonation were sufficient ro track the cloud. Although the underwater burst
(SWORDFISH) created a plume over 2,000 feet (6§10 meters) high, no radioactive
cloud was created. For the 24 shots at Chrigtmas Island, one ship was desig-
nated as a fallout tracker and it steamed 1nto the area of anticipated fallout.
However, no significant amounts were ever detected (Reference C.1.B).
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Figure 31:. Sampler aircrzft s gutded 5nto restricted area for sample
removal, DOMINIC.
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Figure 32. prébares to leave sampler B-57 via a platform‘on for
Johrston Island, DOMINIC.
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figure 33. ‘F11ter with radiocactive particulates from DOMINIC, BUMPING
carried from 8-57 sampler to lead cave.

being placed in lead pig, Johnston Island, DOMINIC.
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Figure 35. eapon debris sample shipment in shielded containers beling
checked at Hickam AFB for radioactivity, DOMINIC.

Cloud Sampling

B-57s were used to obtain samples of the radliocactive cloud after deotcna-
tion. One B-57 was designated as sampler controller and a scientist from one
of the two AEC weapon development laboratories rode in the rear seat of this
B8-57. He directed the sampler airccaft into the cloud at specific altitudes
and locations. Based on the sampler pllot's report of radiation intensities
and duration of cloud pencetration, the controller determined if the aircraft
needed to penetrate the cloud a second or third time to obtain a sufficient

sample.

The sezmples were required for analysis by the Hg USAF experimental group
and the weapon development laboratories, LASL and LRL. Thils analysis was used
by Hq USAF to compare atmospheric radiochemical measurements for other tests.
The laboratories used the samples primarily to determine the yleld of the
device.

Samples were collected in two ways by the B-57s. One way was to collect
particulate matter on filter paper by passing ambient air through the filter
while in the cloud. This could be controlled by the pillot or crew in the B-57.
The crew also had a cockpit readout of the amount of radioactivity on the fil-
ter paper and could relay this to the airborne samplec controller for his use.
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The second collection system was for gaseous material. This gaseéus sampler
was called a "double-squeegee.” The probe was mounted on each wing of the B-578
and on eact side of the fuselage on the B-57D. Compressors and bottles were
inside the fuselage. Particulate matter from an in-line filter in the gaseous’
. collector was also analyzed. The crew could control the operation of the system
but could not determine the amount of radicactivity in the sample.

Sample Recovery and Return

B-57 sampler aircraft landed at Christmas or Johnston island, depending on
shot locatinn, and the cloud samples were immediately removed by trained JTG
8.4 personnel (Reference C.1.N). The B-57s flew from Christmas Island to per-
form sampling on the FRIGATE BIRD shot. No sampling was attempted on the
SWORDFISH shot. It was desirable that the B-573 land as soon as possgible after
. sampling to minimize nilot and crew exposure to the radlation that: accumulated

on the aircraft as it flew through the radiocactive cloud. Sample-removal pro-
cedures are illustrated in Figures 33 and 34. ' .

Experimental programs at Christmas and Johnston islands launched rockets
through the nuclear cloud on some of the shots. The rocket nosecones were de-
signed to collect samples of the cloud debris and later be recovered at sea.
At Christmas Island the nosecones were recovered by Alr Force helicopters.
None of the five rocket nosecones launched from Johnston Island., however, was
ever recovvered. i

The samples were not analyzed in the field, but were lmrediately loaded on
C~135s at Christmas Island and C-1183 at Johnston Island for rapid return to
laboratories on the mainland. Courier officers selected from onsite personnel
" accompanied these shipments to their destination.

' Personne'l Decontamination

Personnel decontamination facilities were constructed on Christmas Island
and were operated by JUTG 8.4 raasafc cersonnel. The facility was of conven-
tional design with designated entry area. shower area, and clean area for
dressing. An adjacent laundry supvorted the facility with four washing ma-
chines, four hydroextractors* and one large drye:r. Sampler crews, sample
removal personnel, and other contaminated personnel used the facllity on a
reqular basis (Reference C.1.N).

On Johnston Island, a facility for personnel decon‘mination was con-
structed and operated by H&N (JTG 8.5), the base support contractor. The "hot"”
tent had two shower compartments, each with two shower heads. The "clean" tent
was for final monitoring and issue of clean clothing (Figure 36). Air sampling
was conducted adjacent to the tents. Sampler crews, sample removal personnel,
and the many personnel involved in the cleanup of the aborted STARFISH event
and the BLUEGILL Prime missile, which was destroyed by fire, used. this decon-
tamination facility (Reference C.1.N).

* A machine that uses a centrifuge principle to spin dry.
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Filgure 36, Intertor of clean side of dressing decontamination tent at
cohnston Island, Operation DOMINIC,

vTG 8.4 operated a persconnel decontamination facility at NA® Barbers Point
on Oahu for personnel involved n N=-%7 alrcraft decontamination and
naintenance, :

Alrcraft Decontamination

The B-57 cloud samplers were contaminated duting the!ls missions. After each
mission at Christuas Island, these aircraft wete taxied onto the decontamina-
tion ped one at a time and were washed down by jet spcays froe a decontamina-
tion truck, Afrer each alrdrop mission near Johnaton Island, the B-%7 samplecs
were landel e Johnaton Island and allowed to “cool down® overnight. The
tollowing “ay they were flown back to NAS -4 rbetrs Point whare they were decon-
taminatod {n the same way as at Christma island. A primitive alicratt decon-
tamination facility was constructed at Johniton Isiamt but was not used (Ref-
erence C.1.N, pp. A 10 and A-18,, Figure 37 shows the first survey of a sampler
returned to NAS Bacrbers Point. Fiqures 18 and 19 show acrubdown underway and
Figure 40 shows final inspection.
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Figure 37. Crews brepare to decontaminate a B-57 sampler after crew and
sample; removal, Maval Alr Station, Barbers Point, Operation




Figure 38. Scrubdown of 8-57 sampler,

Naval Air Statlon, Barbers Point,
Operation DOMINIC,




L ' . .
o Figure 39. Washdown of B-57 sampler, Naval Air Station, Barbers Point,
. Operation DOMINIC.

- ¢
- 108

AT R SR R R R N N G N R
L Y S SN S A, LSRN

14
-

______—_)



Figure 40. Final check after B-57 decontamination, Naval Air Station,
Operation DOMINIC,




CHAPTER 3
DOD EXPERIMENTAL PARTICIPATION

The experimental program for Operation DOMINIC was divided into three
phases. a weapon development phase., a weapon effects phase., and a weapon sys-
tems proof phase. The Department of Defense (DOD) participation in each of
these programs was extensive. Evea the experimental program for the weapon
development shots at Christmas Island and later at Johnston Island, conducted
by Atomic Energy Commission (AEC) laboratocies. involved DCD personnel and
units for device placement, cloud sampling, operation of airborne data record-
ing stations, and general support. A few formal DOD experimints also were
conducted at Christmas Island. The weapon effects phase was a DOD proyram
involving many formal experimental projects. In addition, the weapon systems
proof tests were also all DOD, although not many formal experiments were con-
ducted along with these two Navy shots.

The central agency in the DOD experimental program was the Defense Atomic
Support Agency (DASA). DASA was a joint service agency, formerly known as the
Armed Forces Special Weapons Project and curtently as the Defense Nuclear

Agency.

On 21 Octcber 1961, the Joint Chiefs of Staff (JCS) implemented the program
for the proposed DOMINIC tests and assigned to DASA the responsibility for DOD
effects experiments. Specifically, DAsSA's responsibilities were:

l. To plan and prepare experiwmental programs, to include
delivery means for high-altitude effects teasts at an over-
seas lccation

2. To plan experimental programs for nuclear weapon effects
: based on the possibility of continuing test programs

3. To prepare to provide necessary support to the AEC
4, To activate Joint Task Force 8 (JTF 8).

The Wespons Effects Test Group (WETG) at DASA Field Command (FCDASA).
Sandia Base., New Mexico, was the specific organization within DASA charged
with developing and executing the program. It wae designated Task Unit (TU)
8.1.3 1n the JTF 8 organizational structure. DOD effects experimente associated
with the two Navy tests (SWORDFISH and FRIGATE BIRD) were the responsibility
of the Navy, however, not TU 8.1.3. The DOMINIC experiments were given number
designations, an organizational procedure that was commonly used in nuclear
testing. However, there were two series of numbers given, one for the Christmas
Island and Johnston Island phases of DOMINIC and a second for the SWORDF ISH
test. “herefore, some project numbers, such as 1.1, were used both at Johnaton
Island and in the SWORDFISH exercise. There were no numbered experiments on
FRIGATE BIRD. )

110

" ._.. “~ B ..; .. - . -
‘.

- .. '-. I t . . -'\.c .. .- v .“’ V'.!. ' Pha - ‘. . CI " N
PO P TRy YA DRV R SR A O S S B N TN



A

PRUSERFE

R e

-

7. S

(l -" '. ’t "l

In preparation for executing DOMINIC DOD experiments, FPCDASA regiested
that agencies responsible for projects forward the names and organizations of
their participants. These listings formed Annex G of the FCDASA Engineering
and Requirements Plan (BaR Plan). Scme of the project lists have survived and
are recapitulated in Table 14. Names on the lists were compared with the Con-
solidated List of Exposures, and this added information is shown in the last
two columns of Table 14. It must be emphasized here that several project lists
are not available. Those that are available appear to be complete. The rela-
tive radiation exposure potential involved for the different projects can be
inferred from an examination of Table 14.

The following sections address the projects in thelr numerical sequence
with the numbered Christmas and Johnston island experiments first, followed by
the unnumbered Christmas and Johnston island experiments. Then the numbered
SWORDFISH projects are discussed, followed by the unnumbered SWORDFISH
projects.

CHRISTMAS AND JOHNSTON ISLAND NUMBERED PROJECTS
INVOLVING THE DEPARTMENT OF DEFENSE

Project.1.1 ~—~ Blast Measurements at Various Distances from High-Altitude
Nuclear Detonations

Agency: Army Ballistic Research Laboratories (BRL)

Operations: Missile pods wer> instrumented with pressure gauges, shock

apectra gdauges, and accelerometers, Microbarographs were placed on Johnston
Island and aboard ships. Surface zero buoys were instrumented on the
Johnston Island phase airdrup events, The missile pods and instrumentation
aboard them became radicactive as a result of exposure to radiation at
close ranges to the detonations.

Shots: STARPISH, BLUEGILL, KINGFISH, ANDROSCOGGIN, BUMPING, CALAMITY,
CHAMA, HOUSATONIC.

Staffing: The project was managed and conducted by BRL personnel. 3cripps
Institution of Oceanography personnel already in the area were used to
place instruments on su .ace zero buoys and on USS Forster (DER-324). The
highest exposure recorded for BRL persons was less than 1 R.

Project Repnrt: Reference C,2010,

Project 1.2 -~ Shock Photography

Agency: Naval Ordnance Laboratory (NOL)
Edgerton, Germeshausen & Grier (EG&G)

Operations: The blast and shock effects of selected Christmas Island air-
drops were investigated and photographically documented. Pilms taken from
alrcraft platforms by EG&G were reviewed at NOL.

Shots: BIGHORN, HOUSATONIC, RINCONADA, SUNSET.
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Table 14. Organizattions scheduled to participate In experimental programs,

pDOMINIC .2
Number  Number  Highest
: in E&RC Persona Exposure
Project ' Oorganization Coded Plans Badged (R)
2.1 U.S. Army Chemical Center (8257) 16 7 1.325
4.1 School of Aerospace Medicine (4137, 4178) 36 3 0.000
6.1 ‘White Sands Missile Range (8227) 32 21 0.340
Aerojet Generai (8635) 14 12 0.063
Sylvanta (8613, 8641) - <7 21 0.118
Alr Force Special Weapons Center (4108) 2 1 0.070
field Command, DASA (8008, 8130) 1 1 0.112
6.2/ Ballistics Research Lab (BRL) (8286) 20 17 0.950
6.3d Geophysics Corp. of America (8638, 8647) 14 14 0.500
Electro-Optical Systems (8634) . 17 n 0.128
Atlantic Research Corp. (3513, 8640) 17 12 0.083
Aero Lab (8644) 9 5 0.112
SchimmsIman Engineering (8653) 1 1 0.040
6.4 Alr Force Cambridge Research qu (8642) 8 1 0.000
University of Utah (8648) 2 2 0.023
Comstock Wescott (8669) 1 1 0.000
Adcole Corp. (8662) 3 1 0.000
Wentworth Institution (8668) 1 1 0.000
Unknown Contractor (4680) 1 1 0.000
Matrix R & O, Nashau, MA (8665) 1 1 0.000
Zimney Corp. (8654) 6 5 0.000
American Science and Engineering (8636) 10 8 0.225
6.5a Atr Force Cambridge Research Lab (8642) 22 7 0.500
Lowell Tech 1 0 N/A
Muc lear Research Assoctiates 8 a N/A
Lecckheed 6 0 N/A
Electro-Mechanics 4 0 N/A
Barclay and Dexter 3 0 N/A
Ft. Monmouth 6 0 N/A
6.5b I119no1s Institute of Technology 21 0 N/A
6.5¢ Central Radio Propagation Lab, NBS (8652) 22 1 0.000
$.5d U.S. Army Signal Radio Prop. Agency (8284) 13 6 0.483
6.5e U.S. Army Signal Radio Prop. Agency (B284) 4 1 0.000
6.6 Geophysics Corp. of America (8638, 8647) 20 6 0.915
8.7 Air force Special Weapons Center (4108, 8007) 15 M 0.500

{continued)
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Tadle 14. Organizations scheduled to participate 1n experimental programs,
DOMINIC? (continued).

Number Number Highest
in E&RC Persona Exposure

Project Organization CodeP Plans  Badged (R)
6.8 Air for-c Cambridge Research Lab (8642) 5 1 0.000
Aerospace Research (8631) 14 4 0.000
General £lectric (8607) 2 1 0.000
Fleld Command, DASA (8008, 8130) ' 1 0.000
6.9 Stanford Research Institute (8623) 40 12 0.615
Fleld Commnand, DASA (8008) 1 1 0.380
6.10 Alr Force Speci1al Weapons Center (4108) 7 2 0.0M1
6.11 Stanford Research Institute (8623) 39 1 0.000
Fort Monmouth 7 0 N/A
6.13 U.S. Army Misstle Command (8256) 7 2 0.048
USAS American Mariner Crew (8344) 60 55 0.310
RCA (8608) 125 76 0.440
Barnes Engineering (8680) 17 10 0.040
Picatinny Arsengl (8262 4 3 0.065
New Mexico State University (8637) , 10 7 0.072
Western Eleciric (8674) . 2 1 0.000
Aero Lab Development Company (8644) 2 2 0.112
7. Xaman Nuclear (8658) -] 0 N/A
7.2 Lincoln Labs, MIT (8632) 12 12 0.760
white Sands Missile Range (8227) 14 13 0.340
Weapons Effects Test, FC DASA (8008, 8130) 8 4 0.245
Columbta University (8666) 2 2 0.093
EDL, Sylvania (8641) 1 1 0.129
New Mexico State University (8637) . 1 1 0.072
Sylvanta (8613) : 2 2 0.118
Hughes Aircraft (8643) AR 11 0.109
Pueblo Army Depot (8289) ‘ 3 2 0.218
7.4 ASD, Wright-Patterson AF8 (41 3) 9 0 N/A
Stanford Research Institute ({8623) 57 1 0.000
Electronic Communications, Inc. (8661) 4 0.352
8A.1 American Science and Engineering (8636) 9 2 0.325
Weather Central, Hanscom Fleld (4657) 16 ] 0.0060
Technical Operations a (0] N/A
Geophysics Corp. of America 1 0 N/A
Lowell Tech 1 0 N/A
Wentworth Institution 1 0 N/A
ASD, Wright Patterscn AFB 3 0 N/A

{continued)
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Table 14. Organizations scheduled to partictipate in experimental programs,
DOMINIC2 (continued).

Number Number Highest
1n E&RE Persona Exposure

Project " Organization Codeb Plans . Badged (R)
8A.2 - EG&G (8160) 20 3 0.380
BA.3 ASD, Wright-Patterson AFB (4123) : 9 9 0.500

American Science and Engineering (8630) 15 12 0.325

88 Alr Force Special Weapons Center (8007) s 5 0.500

, Allled Research Assoclates (8657) 7 4 0.349

8c Alr Force Spectal Weapons Center (8007) S 5 0.500

AVCO Corporation (8649) 12 12 0.034

9.1a Adr Force Cambridge Research Lab (8642) 2 2 0.970

_ University of Utah (8648) 5 5 0.023

Oklahoma State University (8675) 1 1 0.000

9.1b Geophysics Corporation of America (8638, 8647) 13 7 . 0.500

9.4b . Ailr Force Special Weapons Center (8007 8130) 5 4 0.180

Gener2l Dynamics (8660) 9 3 0.380

Nor throp Ventqra (8651) 3 2 . 0i036

9.6 Cubic Corparation (8603) 47 1 1.270
. Notes:

a .
Some projects are not 1isted because there were no data in the historical
files avatlable for review. ‘

b ‘
Sume agencies in this column have more than one organizational code 1isted
because the agency was given twe or more codes during DOMINIC.

cEngineermg and Requirements Plans.

dTh‘ls column shows the number of persons from the E&R Plan who were issued a
badge during DOMINIC (obtained from the Consolidated List). The number does

not normally indicate the total number of persons badged from the agency.

dBRL submitted a combined 11st of personnel for Projects 6.2 and 6.3; thus
these projects are grouped together. This 11st indicated that AFCRL personnel
for Project 6.3 were also involved in Project 6.4 and would be listed under
that project

Source: FC DASA Engineering and Requirements Plans for DOMINIC, Annex G.
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Staffing: The project report acknowledges four EGS&G persons, of whom three
were badged. The highest exposure recorded for the three was 0.380 R. NOL
project personnel may have remalned off site and simply reviewed the fllms.
Some NOL personnel were badged for DOMINIC and they could have been asso-
ciated with this project. although NOL also had other projects.

Project Renort: Reference C.2011.

Project 2.1 -- External Neutron Flux Measurements
Agency: Army Nuclear Defense Laboratory (NDL)

Operationg: NDL instrumentation was mounted on the pods of the three Thor
missile shots. The instruments were then analyzed in the mobile laboratory
on Johnston Island after recovery from the pods. Recovery of the pods was
done by JTF 8. Instrumentation was returned to the project 9 hours follow-
ing STARFISH, 8 hours following BLUEGILL, and 6 hours following KINGFISH.
Exposure potential existed in recovering, removing, and analyzing the lIn-
struments from the pods, -

shots: STARFISH, BLUBGILL, KINGFISH.

Staffing: NDL personnel conducted Projects 2.1, 2.2, and 2.3. A pre-event
personnel list for Projects 2.1 and 2.2 from NDL (see Table 14) shows that
seven of sixteen people on this list were badged during DOMINIC. The high-
est exposure recorded was 1.325 R. No such list 1s available for Project
2.3;: however, 1t 1s probable that the same personnel took part in all three
projects. :

Project Repori: Reference C.2012.

Project 2.2 ~-- Ganma Radiation Measurements
Agency: Army Nuciear Defense Laboratory

Operations: Gamma-detector packages were placed In each of the three pcods
for each of the Thor shots. The packages were then analyzed in the labora-
tory after the pods were recovered in the same manner as Project 2.1,
above.

Shots: J3TARFISH, BLUEGILL, KINGFISA.

Staffing: See Prolject 2.1 above.

Proiect Report: Reference C.2013.

Project 2.3 -- Alpha Contamination Monltering

Agenciles: Army Nuclear Defense Laboratory (NDL)
Army Chemical Corps School




Operations: Alpha monitoring stations were set up downwind of the Johnston
Island missile launch pads. These stations were to determine possible alpha
contamination if a missile with warhead were destroyed on or very near the
launch pads. This project was initiated after the second attempt to launch
BLUEGILL ended with the missile and warhead burning on the launch pad. No
data were obtained by this project since no repeats of the BLUEGILL acci-
dent occurred.

Monitoring stations were located in and around the T! or pad, which was
heavily alpha-contaminated when the second BLUEGIIL attempt burned on the
pad. Although the pad had been cleaned up, some low-level alpha contamina-
tion still exigsted in the area.

Shots: CHECRMATE, BLUEGILL, KINGFISH, TIGHTROPE, .

Staffing: The project was staffed by an officer from NDL and one from the

Chemical Corps School, but personnel from other projects were also used.

- The agencies the officers represented did have personnel on the Consoli-

‘ dated List, but the identified officers were not among them. This suggests
that these officers' work on this project was offsite only.

RN - -

VA

Project Report: Reference C.2052.

)

Project 4.1 -- Production of Chorioretxnal Burns by Nuclear Detonations
and Tests of Protective Devices and Photographic Mate-ials

Agencies: Air Porce School of Aerospace Medicine (AFSAH)
6570th Aerospace Medical Research Laboratories
Naval Material Laboratory (NML)

Operationg: Rabbits and monkeys were carried in aircraft at various dis-
tances from the bursts to determine the effect of detonations on the eyes
of the animals. As many as ten aircraft were used on several shots. Thermal
measurements were made from the same aircraft stations as part of this
project.

Shots: ENCINO, SWANEE, TANANA, NAMBE, YESO, HARLEM, -STARFISH, CHAMA,
. CHECKMATE, BLUEGILL, CALAMITY, HOUSATONIC, KINGFISH, TIGHTROPE.

Staffing: APSAM managed this project with the other agencies noted. NML
took the thermal measurements. Only three men out of thirty-six identified
were badged and no one recorded any radiation.

Project Report: Refer_nce C.2014.

Project 4.2 ~- Photoelectric and Psychophysical Measures of Nuclear
Weapons Flashes

Agency: Aviation Medical Acceleration lLaboratory, Naval Air
Development Center (NADC)
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Operations: Brightness of the bomb flashes was measured from a station
near A-site at Christmas Island using photoelectric instrumentation. Three
observers were used on four shots to measure reaction to flashblindness.
The observer entered a light-tight enclosure 20 minutes before the shot.
At shot time the observer was looking at the shot through a viewer with
his right eye. After the flash, the time to correctly resolve a test pat-
tern was recorded. In all cases, the flashes were not bright enough to
produce an after-image in any of the observers' eyes,

Shots: RINCONADA. DULCE., PETIT. OTOWI, BIGHORN, BLUESTONE, SUNSET, PAMLICO.

Staffing: NADC managed this project using Omnitech, Inc., as a contractor.
Only one NADC person was badged, and Omnitech does not appear in the Con-
solidated List. It 1s assumed that NADC must have had assistance from
others on Christmas Island to execute this project. The source organization
of two of the volunteer flashblindness subjects 1s not established in the
project report. One observer was the single NADC man bedged and his expo-
sure was zero. -

Project Report: Reference C.2016.

Project 6.1 -- Fireball Attenuation

Agencies: Army Electronics Research and Development Activity (ERDRA)
Electronic Defense Laboratorles, Sylvania
Aerojet General Corporation
Air Force Speclal Weapons Center (AFSWC)

Operations: Using rocket-borne radio transmitters and recelvers on Johnston
Island and four ships (USS Oak Hill [LSD-7}, USS Fort Marion [LSD-22], USS
Polk County [LST-1084], and USNS Point Barrow [T-AKD-1]), the radar per-
formance near a high-altitude nuclear detonation was measured.

There was a porential for exposure for personnel on Jobkaston Island
due to the return of the missile pods there. However, unless a man's duties
invoived handling these objects the potential was very low, even consider-
ing the generally tight quarters on the island. The destruction of the Thor
missile and 1ts warhead on Johnston Island on 25 July added the possibility
of internal exposure to alpha contamination. However, unless duties in-
volved the cleanup of this launch pad the potential was low.

Shots: BLUEGILL, KINGFISH, TIGHTROPE.

staffing: ERDA personnel were on Johnston Island and may have teen on board
the ships listed above. AFSWC personnel were on Johnston Island. Sylvania's
Electronics Defense Laboratory and Aerojet General Corporation had 21 and
12 personnel, respectively, badged for this project. The Consolidated List
shows 21 individuals badged for this project from White Sands Missile Range
(WSMR), where EPDA was located. The highest recorded exposure fc: WSMR per-
sonnel was 0.340 R. The hlighest exposure recorded for Sylvania and RAerojet
personnel was 0.118 R.

Proiect Report: Reference C.2015.
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Project 6.2 -- Gamma Ray ‘3canning of Debris Cloud

Agencies: Army Ballistic Research Laboratories (BRL)
Electro-Optical Systems Inc. (EOS)
Aero Lab, Inc.
Atlantic Research Corporation

Operations: Both direct and indirect attenuation measurements were made by
launching rockets from Johnston Island. Receivers were located at Johnston

Island and at Aberdeen Proving Ground, Maryland. The trockets did not need
to be recovered as the data were telemetered to the data recorders. The
rockets were the same ones used by Project 6.3. C

Shots: Rockets were launched for STARFISH, BLUEGILL, and KINGFISH. Indirect
attenuation measurements were made on all five high-altitude shots.

Staffing: BRL manned this projlect with assistance from Aero Lab and Atlan-
tic Research Corporation for the instrumented rockets, and from EOS with
data-recording and experiment design. One person from BRL received 0.3950 R
(see Table 14). Everyone assoclated with this project was also assoclated
with Project 6.3. Por both projects, badges were issued to 17 from BRL, 12
from Atlantic Research, S from Aero Lab, and 11 from ECS.

Project Report: Reference C.201%.

‘Ptoject 6.3 -- D-Region Physical Chemistry

Agencies: Army Ballistic Research Laboratories
Geophysics Corporation of America (GCA)
Electro-Opticai Systems Inc.
Alr Force Cambridge Research Laboratories (AFCRL)

Operations: Attcnuation of signals transmitted through the radioactive
cloud were measured using rocket-borne transmitters and receivers located
on Johnzton Island. Honest John-Nike and Nike-~Cajun rockets were launched
from Johnston Island and were instrumented by Projects 6.2 and 6.3. No
rock.t recovery was required.

Shots: STARFISH, BLUEGILL, KINGFISH.

Staffing: Staff was shared with Project 6.2 with the addition of 14 men
from GCA and an unknown number from AFCRL.

Project Report: Reference C.2018.

Project 6.4 -- 2- and F-Region Physical Chemistry

Agencies: Air Force Cambiidge Research Laboratory (AFCRL)
American Science and Englneering
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Operatjons: Direct attenuation of signals transmitted through the radio-
active clouwd was measured using rocket-borne transmitters and recelivers
located on Johnston Island, Javelin rockets were launched from Johnston
Island and no recovery of them was required as their data were telometered.

Shots: STARFISH and XINGCFISH.

staffing: APFCRL used a variety of contractors (see Table 14). Exposures
recorded by badged persoanel working on this project were vety low or zero.

Proiect Repotrt: Reference C.2019,

Project 6.5a -~ Ionospheric Soundinqs and Magnetic Measurements

Agencies: Air Porce Cambridge Regsacrrh Laboratory {(AFCRL)
" Lockheed Missiles and Space Division
Nuclear Research Associates
. Rlectro-Mechani s Co.
Space Bcilences Inc.

QOperations: Radiofrequency propagation, geomagnetic fileld, and ionosphertic
expuriments were conducted at a number of offsite locations including
Midway, Palmyra, Tongataby, Kaual, Califocrnia, Canton, Samoa, Wake, Trinti-
dad, Okinawa, Johnston Island. and on Y33 Takelms (ATF-113). There was some
project activity at Johnston Island. There was no tadiation exposure poten-
tial except on Johnston Island and Palmyra. There were measyrable ailr con-
centrations on Palmyra on three occasions resulting from Christmas Island
airdrops, but these were extremely low. The slight ponsibility of expusure
at Johncton Island is discutsed uidar Project 6.1,

shots: All evsrnss after 17 June 1962 (DULCE) to the end of the secies.

8taffing: AFCRL used several contractors (seen Table 14). Although the E&R
Lyst (Table l4) does not show Polytechnic Engineering Cocporation, they
also assisted AFCRL on this project. The Gonsolidated List shows that one
person from Polytechnic Engineering was badged and teceived no exposure,
The other contractors did not send personnel to areas In the Pacific where

badqging was requiced.

Proiect Report: Reference C.2020.

Project 6.5b -~ lonospheric Messurements in the Southern Conjugate Area

Agency: Illinois Institute of Technology Ressarch Institute (IITRI)
(formerly Armour Ressarch Foundation)

Operations: Radio propagatiun, magnetic, and 1oncspheric experiments were
conducted on Tutuilla, Samca and Tongatabu.

Shots: OSTARFISH., BLURGILL, KINGFISH, CHECKXMATE, TICHTROPE.




Staffing: The project was staffed by persoanel from IITRI. None of the 21
people scheduled to participate in this project were badged. Most of the
personnel were sent to locations other than Christmas or Johnston island.

Proiect ReDort: Reference C.2021.

Project 6.35c -- Vertical Ionospheric Sounding Measurements

Agency: Central Radio Propagation Lab, National Bureau of
Standards (NBS)

Qperations: High-frequency soundings of the loncaphere were taken at Maui,
French Prigate Shoals, Tutuila, Wake. Canton. Midway. and Tongatabu.

Shots: STARFISH, BLUBGILL, KINGFISH, CHECKMATE, TIGHTROPE.

Staffing: Tweniy-two from NBS were identified in the ELR plan as ,;“wely
participants with zero exposures.

Proiect Report: Reference C.2022.

Project 6.3d ~-- Effects of Thermonuclear Radiation on the Ionosphere
Agency: Army Signal Radio Propagation Agency (SPPA)

operations: HP propagation experiments were cudducted with the transaitter
at Ksuai, Hawail, and receivers at Okinawa, Adak, Alaska. and Palo Alto,
California. Ionospheric soundings were taken using HF sounders on Johnston
Island and Kwajalein. The possibility of low-level exposures of personnel
on Johnston Island is discussed under Project 6.1}.

Shots: STARFISM, BLUERCILL, KINGFISH, CHECKMATE, TIGHTROPY.
Staffing: Table 14 shows that SRPA had six personnel badged of the thirteen
g - scheduled to participate. These six were probably on Johnston Island at
) some point in the test series. The other seven wete probably at islands

where badging was not necessary. The highest exposure of SRPA personnel [
was 0.48 R, ;
|

Proiect Report: Reference C.2023.

Prolect 6.5 -- Magnetic Measurements
Agency: Army 3ignal Research and Development Laboratory (SRDL)

Qperations: Extremmiy-low-frequency impulses were measured using magnetom-
eters located on the islards of Mawall and Tutulla.

; Shots: SBTARPISH, BLUECILL, KINGFISM, CHECXMATE, TIGHTROPE.
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Staffing: Although SRDL conducted this experiment and wrote the project
report, the only person scheduled to participate who was badged (see Table
14) was from SRPA. Since bMoth agencies were located at Ft. Monmouth, New
Jersey, this is not unusual. Persons on the islands of Tutuila and Hawall

were not badged.
Proiect Report: Reference C.2024.

Project 6.6 -- Long-Term Debris History

Agency: Geophysics Corporation of America (GCA)

Operations: Bomb debris was tracked for a long period and over a wide geo-
graphical area after detonation. Observations were made using optical tech-
niques from Johnston Island, French Ffrigate Shocals, Tutuila, Tongatabu,

USS Summit County (LST-1146), USS Henry county (LST-824). and Point Barrow.
ghotg: STARPISH, BLUBGILL, KINGEFISH, CHECKXMATE. TIGHTROPE.

gtaffing: This project was managed by GCA. Table 14 shows that 6 of the 20
personnel from GCA were badged: the highest recorded exposure was 0,915 R.

" Project 6.7 -~ Debris Expansion Experiment

" Agency: Alr Porce Special Hogpodi Center (AFSWC)

Qrerations: Five instrumented rockets were launched from Johaston Island
for measurements on STARFISH and two for CHECXMATE. Data were telemetered
from the rockets to Johnston Island, Canton, French Frigate Shoals, Oahu.
and Hawaii s0 that rocket recovery was not necessary.

shots: STARPISH, CHECKMATE.

Staffing: This project wes managed by AFSWC., Table 14 shows that 11 of the

1S AFSWC personnel were badged. None recorded more than 0.50 R.

Proiect Report: Rof.rinco C.2026,

Project §.8 -- Riometer Measurements

Agencies: Air Porce Cambridge Research Laboratories (AFCRL)
Aerospace Research Corporation
Stanford Research Institute (3SRI)

Cperations: Measurements of cosmic noise attenuation were made at Johnston
Island, French Frigate Shoals, Canton, Tutuila, Tongatadu, Palmyra, Midway,

Wake, Fijl, Oshu, Samoa, Rarotonga, Vitl Levu, Christmas, MV Acania. Lunr\

mit County, Henry County. USNS Hartig County (T-LST-822). Point Barrow,
Takelma, USS Hassayampa (AO-145), ysSS Hitchit! (ATF-103)., USNS Pvt, Frank
S, Petrarca (T-AK-250). and U3A3 American Mariner. Small amounts of alr
contamination were measured on three occasions at Palmyra.




Shots: STARFISH, BLUBGILL, KINGFISH, CHECKXMATE, TIGHTROPE.

staffing: AFCFL managed this project but had several contractors. Rerospace
Research Corporation installed and operated riometers on Midway. French
Frigate Shoals, Oshu, Palmyra, and the ships. Table 14 shows that 4 of i4
Aerospace Research Corporation personnel were bariged: all readings were
zero. GCA helped man some of these riometers wherever they had Project 6.6
personnel. One person from SRI working with Project 6.9 took the riometer
readings on Canton. Other SRI personnel operated the riometers at all Proj-
ect 8.11 sites and aboard Acania. At Christmas Island personnel from Hq
USAF operated the riometers. There are three sepacate listings for Hq USAF
on the congolidated List., totaling 13 persons: all badges read zZero except
one, which read 0.079 R. IITRI personnel operated the riometers on Tonga,
Samoa, and the civilian ship., Hifofua. A person from General Electrjc-TEMPO
opecrated the riometer on Johnston Island: his exposure was zero.

Prodect Report: Reference C.2027.

Project 6.9 -- Radar Clutter Measurements
Agency: Stanford Research Institute (SRI)

operations: Measurements of hurst location Clutter ionization using various
types of cameras and radars were conducted at Johnston Island, Canton.
Acania, the Downrange Anti-Misslle Meagsurement Program (DAMP) ship (Ameri-
¢an Macinec), and on board the RC-121 aircraft.

shotsg: STARFISH, BLUEGILL, KINGFISM, CHECKMATE., TIGHTROPE.

staffing: The equipment was operated by SRI personnel at all sites except
Amecrican Mariner and on board the RC-121 aircraft. Barnes Engineering Com-
pany personnel from Project 6.13 operated the cameras oun board American
Bacriner. There i1s no explanation for the fact that five of the twelve
" badged SRI men received exposures ranging up to 0.615 R, unless they as-
sisted informally on other projects arx Johnston Island. ‘

Prodect Reporzt: Reference C.2028.

Project 6.10 -~ Large Scale Ionization Effec-s from Migh-Altitude
: Nuclear Detonations

Agency: Air Force Cambridge Research Laboratories (AFCRL)

: Operationg: Effects of nuclear detonations on the ionosphere were measured
: from aboard a KC-13% based in the F131 Islands, and »>n Maui, Hawali, Mid- .
- : way, and French frigate Shoals. An 1onosonde traller van and all-sky cam-
- g era were located at the Nendl airfield in the Fijis, The islands involved
' never recorded radiation and the KXC-135 stayed south of the Equator, over

a thousand miles from the detonations.

shots: STARFISH, BLUEGILL, KINGFISH, CHECKMATE, TIGHTROPE.




staffing: The KC-13%5 aircraft was No. 53131. The all-sky camera at Nandi
was operated by members of the Dominion Physical laboratory, New Zealand.
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Proiect Report: Reference C.2029.
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Project 6.11 -- HF Communications Experiment

" Aqencles: Aniy Signal Research and Development Laboratory
Stanford Research Institute (SRI)

Operationg: The effects of high-altitude nuclear explosions on high-
frequency communications were studied. Twelve sites -- Okinawa, Xwajalein,
Canton, Kaual, Wake, Midway, Hawaii, Tutuila, Viti Levu, Rarotonga, Faic~-
banks. Alaska, and Palo Alto, California -- were used to make measurements.
None of these locations received any radiation exposure from DOMINIC tests.
Shotg: STARFISH, BLUEGILL.‘ KINGFISH, CHERCKXMATE, TIGHTROPE.

m: SRI personne! manned the 12 sites. Only one person was badged
and he recorded no exposure (see Table 14).

Proiect Report: Reference C.2030.

Project 6.12 -~ Piéqyback Satellite Packages
Agency: Air Porce Cambridge Research Laboratories

Operations: Fou:r satellites were instrumented for Project 6.12, but they
were not operational at the times of the high-altitude bursts.

Prodect Report: Reference C.2031.

Project 6.13 -- RF and Optical Measurements

Aqencies: Army Missile Command (AMC)
Radio Corporation of America (RCA)
Barnes Engineering Company

operations: Radiofrequency (RF) measursments to determine radar performance
in a nuclear burst were made. Measurements were made from American Marinet.
Rocket probes were launched from Johnston Island. Optical measurements
were also made from American Mariner by Barnes Engineering personnel.

Shots: STARPISH, BLUEBGILL, KINGFISH, CHRCKMATE, TIGHTROPE.

staffing: RCA personnel operated the RP ‘equipment on American Mariner:
Barnes Rngineering petsonnel operated the optical equipment on the DAMP
ship. Other contractots assisted AMC, including Atlantic Research who
launcred the rockets from Johnston Island. EBveryone on American Mariner
appears to have baen badged, and the highest reading was less than 0.5 R.

Projec: Repart: Reference C.2032.




Project 7.1 -- Rlectromagnetic Signal, Underwater Measurements
Agency: Kamsan Nuclear

operations: Measurements were conducted from two ships, UsSS Inflict (MSO-
456) and USS lLovalty (MSO-457), stationed off Oahu, Hawail.

ghots: This project participated in all 24 shots at Christmas Island, plus
SWORDFISH, FRIGATE BIRD, and STARFISH.

Staffing: This project was staffed by 3 men {Irom Kaman Nuclear. Two men
from Kaman Nuclear were badged, but they were visitors to the test site
and not Project 7.1 participants.

Prolect Report: Reference C.2033.

Project 7.2‘ -=- Radiofrequency Radiometry
Agqency: Lincoln Laboratory, Massachusetts Institute of Technelogy

operations: Ground based measurements were made at Johnston and Palmyra
islands.

sShots: All FISHBOWL shots.

Staffing: The project was staffed by Lincoln Laboratory personnel. Five of
the twelve persons shown in Table 14 had exposures greater than zero, the
highest being 0.760 R. Very low-level air contamination was measured on
Palmyra Island on three occasions.

Projecs Report: Referesnce C.2034.

Project 7.3 -- PFicrowave Attenuation Due to Nuclear Burst

Agencies: Electronics Research Laboratories., Columbia University
Hughes Alrcraft Company
Army Signal Missile Support Agency (SMsSA)

Operations: Radar signal attenuaticn during low-altitude nuclear tests was
measured. Beacons and reflectors were dropped from a B-57 aircraft and
monitored from Christmas Island.

Shots: YUKON, MUSKEGON, SWANEE, CHETCO, TANANA, NAMBE, ALMA, TRUCKEE,
HARLEM, RINCONADA, DULCE., PETIT, BIGHORN, BLUESTONE, SUNSET.

Staffinq: SMSA provided the radars and three crews for the experiment with
agsistance from Columbia University. Hughes Alircraft serviced and flew the
B~-57 and the G.T. S8Schjeldahl Company and Pueblo Army Depot assisted the
project. The highest badge reading of any person identified with the proj-
ect was 0.340 R.

Proiect Report: Reference C.2043.
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Project 7.4 -- Communication Propagation Investigatisn Equipment
Agency: Alr Force Aeronautical Systems Division (ASD)

Operations: Radiofrequency communications DlDetween alrcraft and stations
at Johnston Island, Hickam AFB, and six other Pacific island sites were
monitored.

Shots: STARFISH, CHECKMATE, BLUEGILL.

Staffing: ASD was in charge of this péoject. SRI managed the project for
ASD, assisted by Boelng Corporation andftho Collins Radio Company (who had
personnel at Hickam AFB) and the Mitce Corporation. Although 66 persons
were schedulad to participate in thid project. only 5 were badged and
readings were very low or zero. Duty at most of the islands involved did

not require badqging.

Project Report: Reference D.9.

Project 7.5 -- Thermal Radiation from Air Burst Nuclear Weapons Incident
on Low-Altitude Aircrafe

Agency: Alr PForce Jeronautical Systems Division (ASD)

|
Operations: Two B-57B aircraft were positionod at selected ranges from the
detonations to determine the thermal energy reflected from clouds and ter—
rain incident on the aircraft surfaces. Three B-57s were attached to the
project, but only two were used on each shot. The ailrc:aft were also used
by Project 7.3 as radar targets on sevetal shots when they were not taking

thermal measurements.

There was little or no exposure to persons involved with this project
at Christmas Island. Alrcraft were between 14,400 and 56,000 feet (4.4 and
17.1 km) from the bursts, depending on the predicted ylwlds, and flight
Crew exposures were all below 0.350 R. When operating with Project 7.3,
the ranges from the burst were much greatecr.

Shots: ADCBE., AZTEC, QUESTA, MESILLA, EVCINO NAMBE, ALMA, YESO, RINCONADA,
BIGHORN, |

Staffing: ASD managed the project, but the Project Officer was from the
Alr Force Flight Test Center at Edwards AFB, California. The tiree flight
crews were made up of men from units at Edwards AFB, Patrick AFB, Florida,
Holloman AFB, New Mexico, and ASD. Ground support was similarly mixed. The
radar controllers were from Nellis AFR, Nevada, Eglin AFB, Florida, and
Cannon AFB, New Mexico,

Project Report: Reference D.10. |

Projects 7.6 through 7.11

Agency: Office of Chief of Naval Opezations
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Operations: Under these project designations the performance of communica-
tions and navigation systems on operational! naval units was monitored. The
units were operating throughout the Pacific region.

ghots: All P13KBOWL shots.

Staffing: Regular Navy crews.

Project 8A.1 -- High-Altitude Nuclear Detonation Optical-Infracred Effects

Adencleg: ' Alr Force Cambridge Research Laboratories
Technical Operations, Inc.
American Scilence and Engineering

Qperations: Optical-infrared radiation from the high-altitude shots was
measured. Two KC-135 aircraft platforms were used 1in addition to ground
stations at Johnaton Island and Mauil, Hawail. KC-135s were those also used
by Project 8a.2. ‘

Shotg: STARFISH, BLUBGILL, KINGFISH, CHECKMATE, TIGHTROPE.
staffing: Only three people out of forty-seven personnel Iidentified as

probable particijants were badged. Readings on these three badges were
Zero or very low. Personnel at Mauil were not badged.

Project Report: Reference C.2035.

Project 8A.2 -~ Optical Phenomenclogy of High-Altitude Nuclear Detonations
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Agency: Edgerton, Germeshausen & Grier (EGSG)

Operations: This project obtained optical coverage of the five high-
altitude events from land-based and airborne platforms. Alrcraft used were
KC-135s8, Nos. 53120, 53144, 60376. Three project members flew aboard each
ailrcraft for all shots except the first, when two members were aboard each
ailrcraft. Land-based sites were Johnston Island, Samoca, Fi3j1, and Tonga.
Personnel were stationed at Hickam, Johnston Island, Samoca, Fiji, Tonga,
and the 1island of Hawail. Only at Johnston Island was there a potential
for exposure and this was low.

Shoty: STARFISH. BLUEGILL. KINGFISH, CHECKMATE, TIGHTROPE.

Staffing: At Johnston Island personnel strength varied from five to ten.
At Samoca the peak strength was eight. Two people were at Fijl and two at
Tonga. There were four personnel from the Army Pictorial Center, one from
the University of Rochester, one from Holmes & Narver, and one from Photo-
Sonics, Inc. working for EG&G on this project, none of whom were badged.
Only three of twenty 1dentified probable participants were badged (see
Table 14).

Project Report: Reference C.2036.

126




Project 8A.3 -- Structural Response to Thermal Radiation frow
High-Altitude Fireball

Agencies: Air Force Flight Dynamics Laborsatory (AFFDL)
American Science and Engineering (ASE)

Operations: Instrument-carrying pods were exposed to high-altitude detona-
tions. Returned pods were placed in “"hot™ cells on Johnston Island once
they were recovered by Marine Corps helicopters or Navy fleet tugs. The
instruments were then removed. Project personnel working near the pods or
instruments removed from the pods could have been exposed to beta and gamma
radiation. No alpha activiiy was detected on the pods.

Shots: BLUBGILL., XINGFISH.
Staffing: AFFDL had nine persbns badged for this project. ASE, who was

their contractor, had 12 persons badged. However, all readings were less
than 0.5 R.

Project Report: Reference C.2037,

Project 88 -- Nuclear Weapon X-Ray Effects as Measured by
Passive Instruments

~Agencles: Alc Force Special Weapons Center (AFSWC)
Allied Research Assocjates (ARA)

Operations: Instruments carried to high-altitudes in pods attached to the '
Thor missiles were used. Pods were recovered by Marine Corps helicopters
or Navy fleet tugs and returned to Johnston Island for analysis. Project
personnel working near the pods, or instruments from the pods, could have
been exposed to beta and gamma radiation. No alpha radlation was detected

on the pods.

Shots: STARFISH, KINGFISH.

Staffing: Five military ‘personnel from AFSWC were associated with this
project., and ARA had between four and seven. All readings were less than

0.50 R.

Project Report: Reference C,2038.

Project 8C -- Reentry Vehicle Tests‘

Agencilegs: Alr Force Special Weapons Center (AFSWC)
AVCO Research and and Advanced Development Corporation

Operations: Two reentry vehicles (RVs) were to be carried aloft by the
Thor missile and exposed to the effects of a high-altitude nuciear detona-
tion. The Thor misslile blew up after 1 minute of flight. The RVs that weze
attached to the missile when 1t blew up could have been contaminated and
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their recovery and inspection would have resulted in a potential exposure
source for project personnel.

Shotsg: PFirst STARFISH attempt.
Staffing: FPive military officers from AFSWC and 12 persons from AVCO Re-

search and Advanced Development Corporation patticipa'ed in this proj=ct.
All readings were less than 0.5 R.

Project Report: Raforenco C.2039.

Project 9.la -- Atmospheric Properties

Agencies: Air Force Cambridge Research Laboratories (AFCRL)
University of Utah
Oklahoma State University Research Foundation
Wentworth Institute

Operations: Measurement of atmospheric properties were made at varylng
altitudes using rockets launched from Johnston Island. Rocket payloads
wete not recovered.

Shots: BLUBGILL, KINGPISH, CHECKMATE, TIGHTROPE.

Staffing: AFCRL had two persons badged who were assigned to this project,
the University of Utah had five badged., and the Oklahoma State University
and the Wentworth Institute each had one person badged. The Weapons Effects
Test Group (WETG) from Field Command, Defense Atomic Support Agency
(FCDASA) had one person assigned to this project. Of the nine personnel
badged for this project, one had a relatively high reading (0.97 R).

L t R rt: Reference C.2040.

Project 9.1b -~ Ionospheric Wind Measurements

Agencies: Air Force Cambridge Research Laboratories (AFCRL)
Geophysics Corporation of America (GCA)

Operations: Measurement of wind velocities at high altitudes was made by
ejecting a sodium vapor traill from a Nike-Cajun rocket at dusk or dawn.
The trail was photographed by cameras on Johnston Island and by three ships
stationed 1in. the ship array around Johnston Island. The ships were Summit
County, Henry Countv., and Point Barrow.

Snotsgs: FISHBOWL shots.

3taffing: AFCRL had one purson badged who was badged under organization
code B130 (WETG, FCDASA). GCA had seven badged who worked on thils project.
The h! jhe.at exposure was 0.5 R.

Pre t Report: Reference C,2051.
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Project 9.4b -- Pod and Recovery Unit Fabrication
Agency: Alr Force Special Weapons Center (AFSWC)
Operations: Provided instrument pods that were attached to Thor missiles.
Recovery of pods and analysis of pod damage could have exposed persons to
beta and gamma radiation on Johnston Island.
Shot ’: STARFISH, BLUEGILL, KINGFISH.
Staffing: AFSWC had four personnel badged for this prcject. General Dynam-
ics and Northrop Ventura had three and two persons, respectively, badged.

All persons badged for this project recorded less than 0.50 R.

Proiject Report: Reference C.2041.

Project 9.6 -- Tracking and Positioning
Agency: Cubic Corporation

Operations: Cublic Corporation provided tracking and positioning data for
the small rockets and Thor missile pods employed at Johnston Island for
FISHBOWL events. All tracking equipment was located on Johnston Island.

Shots: FISHBOWL shots.

staffing: A total of 40 persons from Cublc Corporation was badged. COne had
a reading of 1.27 R, but all other exposures were below 0.50 R, including
21 identified as probably Project 9.6 participants. How tihis individual
recelved this exposure 13 not recorded in available records.

Proiect Report: Reference C.2082.

Project 32 -- High-Altitude Measurements
Agency: Sandia Corporation
Operations: Measurements of safety, fuzing, and weapon performance were
made at Johnston Island and at various offsite locations. An attempt was

made to sample weapon debris by using rockets but none were recovered.

staffing: All the Project 32 areas were managad and executed by Sandia
personnel. There were 318 men badged: only one reading exceeded 0.50 R
(0.59 R). '

Project Report: WT-2046.
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UNNUMBERED CHRISTMAS ISLAND AND FISHROWL EXPERIMENTS
THAT INVOLVED THE DEPARTMENT OF DEFENSE

Project Stemwinder
Agency: U.8. Yeather Bureau

Operations: B-57 sampler aircraft took radlation intensity readings in the
cloud stem to determine the amount of radloactive debris in that portion
of the cloud. It appears that a single B-57 took the readings on each of
the shots. The stem penetrations usually took piace from 1/2 to 1 hnur
after the bursts, except for BIGHORN and BLUESTONE when they were 3 to
4 hours after burst. The B-57 did th’s on a noninterference basis with its
regular sampling missions. -t 1S not clear in the project report whether
the B-57 proceeded to sample in the main cloud for the AEC weapon labora-
torles after its Stemwinder activities or was not scheduled to sample that
day. B-57 crews were exposed to significant levels of radiation in the
nuclear cloud stems, although the levels were lower than in the main cloud.
Peak exposure rates were 2 R/hr, but the time of exposure was less than
1 minute at this high rate. :

Shots: ARKANLAS, QUESTA, YUKON, ENCINO, ALMA. TRUCKEE, DULCE. BIGHORN,
BLUESTONE.

Staffing: PFour persons from the U.3. Weather Bureau in Washington, D.C.,
fielded this project. Two had zero exposures, one had 0.02 R and one had
0.073 R. Many other personnel assisted, 1including the sampler aircraft
crews from the 9th Weather Reconnaissance wWing and 1211th Test Squadron,
and sampler controllers from LASL AND LRL. The exposures of these personnel
from the Stemwinder project activities were probably suall compared to the
exposures from their sampling activities.

Project Report: Reference C.2060.

477L NUDETS Proof Test

Agencies: Alr Porce Aerconautical 3ystems Division
Mitre Corporation

Cperations: Experiments using a nuclear-detonation-detection system on
Palmyra Island were conducted. Very low-level airborne contamination was

detected on three occasions at Palmyra Island.

Shots: All CHRISTMAS shots.

< , ‘
Eﬂ Staffing: This project was managed and executed by personnel from Mitre
t.,' Corporation. Four were badged and all had zero readings.
3
. a Proiject Report: No Project Officer's Report (POR) 1issued.
':3 Se!smic Project (VELA T/074)
W ‘
: Agency: Geotechnical Corporation (for Hq USAF)
)
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Operations: Four seismologlical observatories were installed at selected
Pacific 1islands and recorded nuclear burst signals. The 1islands selected
were Cahu, Penrhyn, Johnston., and Palmyra.

shots: All shots.

Staffing: All four sites were supposedly manned by Geotechnical Corpora-
tion. However, 1f they were on Johnston Island, they would have been badged
and should appear in the Consolidated List, but they do not.

Project Repori: No POR issued.

Long-Range Infrasonic Project

Agencles: Hq USAF .
Army Signal Radioc Propagation Agency (SRPA)
Alr Force Cambridge Research Laboratory (AFCRL)
National Bureau of Standards (NBS;
Navy Electronics Laboratory (NEL)

Operations: Infrasonic receivers were set up at nine locations to record
signals from the shots. Locations were Oahu, Johnston, Palmyra, Kwajalein,
Adak or Shemya, American Samoa, Wake, Midway, and San Diego, Californla.

Shots: All shois.

Staffing: Four sites were manned by SRPA, four by AFCRL, and one by NEL.
The Johnston Island site was manned by SRPA.

Project Report: No POR issued.

Airborne Dlagnostic Project

Agenciles: Hq USAF
Edgerton, Germeshausen & Grier (EGSG)

Operations: Optical and electromagnetic equipment was operated on board a
KC-135 to test and calibrate the equipment using the DOMINIC detonatilons.
The aircraft was generally about 250 nmi (463 km) from the detonations.
Alr Force crews flew the aircraft and EGSG assisted Hq USAF in operating
the equipment and processing the dara.

shots: All shots.

Staffing: Strategic Air Command, EG&G, and Hq, USAF personnel were aboard
the aircraft. Specific numbers of personnel assoclated with this project
cannot be established.

Project Report: No POR issued.
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Analysis of Debris

Agencies: Hq USAF
Los Alamos Scientific Laboratory (LASL)

Lawrence Radiation Laboratory (LRL)
1211th Test Squadron, Kirtland AFB. New Mexico

Operations: Particulate and gas¢ous samples were collected from the radio-
active [cloud using B-57 sampling aircraft. This was the primary cloud sam-
pling program and was jointly sponsored by LASL, LRL, and Hq USAF. Tre
1211th [Test Squadron flew the B-57s. A sclentific observer from LASL or
LRL controlled the cloud penetrations of the B-573 from an airborne plat-
form. The radiation exposure potential was negligible for most Hq USAF.
LASL, #nd LRL personnel. It was higher for sampler aircraft crews because
they had to penetrate the radiocactive cloud. Sampie removal personnel and
B-57 décontamination and maintenance personnel were exposed to radiation
from radioactive samples and aircraft.

Rockets were fired through the clouds with cloud sampler nosecones on
scvoraliof the LRL Christmas Island airdrop shots. The rockets were fired
from chkistmas and recovered by Air Force helicopters by fishing them with
nets fry the water. They were carried back to Christmas Island slung from
long cables from the helicopters to minimize the exposures.

Shots: |All airdrop shots, plus FRIGATE BIRD.

Project  Report: ado POR 1ssued.
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Electromagnetic Pulse Project
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Agencies: Denver Pesearch Institute (DRI)

?tj 1 Central Radio Propagation Laboratory, National Bureau of

7 |  Standards (NBS)
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b Operations: Electromagnetic pulse (EMP) mesasurements were made at Fanning,

2

Palmyra, Penhryn, Fairbanks, Alaska, Philippines, Kauai. Maul, and Denver,
Colorado.
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Shotg: Planning was for all shots.
!

Staffing: All sites except Maul were manned by DRI personnel. The Maui
site was manned by NBS personnel. One person from DRI was badted: his badge

showed no exposure.
|
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o Project ‘Report: No POR issued.
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Operations: Visible light and atmospheric fluorescence from high-altitude
9 nuclear detonations were recorded at Canton Island and at Mauna Loa on the
island of Hawail.

ghets: STARFISH, KINGFISH, BLUBGILL, TIGHTROPE, and CHECKMATE.
gtaffing: Hq USAF and EGEG personnel were at both locations.

Project Report: No POR issued.

NUMBERED SWOROFISH PROJECTS THAT INVOLVED
THE OEPARTMENT Of DEFENSE

SWORDFISH Project 1.1 -- Underwater Pressuces
Aency: Naval Ordnance lLaboratory (NOL)

Qperations: Pressure gauges were suspended from the two platforms in the
towed array and from USS Bausel]l (DD-845), USS Molala (ATF-106), USS Ager-

y holm (DO-826), and 1SS Monticello (LSD-35). Project personnel also alded
},: Project 1.2 by operating cameras at shot time. Recovery of the gauge
e scrings and cecorders from the platforms was required. Exposure was poss]-
ble as the platforms were within the base surge. The platforms from which
the NOL gauges were suspended measured at about 1 R/he 90 minutes after
the shot and required washdown, which was done at H+2.5. After this
project personnel were aboard the platforms for 2 hours.

Btaffing: Operating as Task xlennt 8.9.2.]1, personnel from NOL had charge
of this project.

- Prodect Report: Reference C.2000.
SW RDFISH Project 1.2 -~ Surface Phenceena Measucements by Photography
. ' Agency: Naval Ordnance Laboratory (NOL)
4

Operationg: The formation, growth, and dissipation of visible surface phe-

) nomena, including slicks, spray domes, plumes, fallout, base surge, and
:: foam patch, were recorded and measured using airborne and surface ship
v cameras.

29

% ,

‘A 8taffing: Operating as Task EKlement 8.9.2.2, NOL personnel also had respon-

sibility for this project. Pour NOL personnel can be positively identified.
Seventeen Navy photographers “from various units” under the supervision of
two NOL employees operated the cameras on Molala, YSS Hopewell (DD-681),
and Monticello. Detachment 35, Heavy Photographic Squadron Sixty-Two
(VAP-62) supplied the two A3D aircraft used. Marine Corps Alrcraft Repailr
Squadron 37 (MARS-37), Third Marine Corps Alrcraft wWing supplied the two
RSD alrcraft., No personnel other than those fiom these units appear to have
been aboard the planes for the photographic runs. The photo runs continued
for at least 17 minutes after the blast.

Proiect Report: Reference C.2001.
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i SWORDFISH Project 1.3a -- Effects of Underwater Nuclear Explosions
: on Sonar Systews at Close Ranges
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Agency: Naval Electronics Laboratory (NEL)

A

operations: The effects of an antisubmarine rocket (ASROC) detonation on
active and passive sonar systems within 10 nmi (18.5 km) were determined.
The sonars used for the project were on Agecrholm. USS Anderson (DD-786),
Hopewell, and USS Razogback (SS-394). Sonar targets wecre launched from
v Rezorback’'s torpedo tubes. A helicopter from Medium Helicopter Squadron
363 (HMM-363), stationed on the Monticello. also dropped two sonar targets.
Data were recorded by shipe' crews for analysis at NEL.
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Staffing: NEL managed this project. but there 1s no record of NEL employees
on the Consolidated Ligt: therefore they probably were involved only 1in
analysis. :
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b
- Rroiect Report: Reference C.2002.
b
: SWORDFISH Project 1.3b ~- Effects of an Underwater Nuclear Explosion on
L,y Hydroacoustic Systems
,l“ .
- Agency;  Naval Electronics Labocatory (NEL)
_' Operations: The effect of an underwater explosion on long-range hydroacou-
~; stical systems was detormined. _
:.‘. Staffing: NEL directed this project, but was apparently involved only in
Y analysis,
‘: el Project Report: Reference C.2003,
y >
y q; SWORDFISH Project 1.4 -~ Nuclear Burst Detection
o]
N, .
B
D The information this project collected was combined with Project 1.3b,
,;: SWORDFISH Project 1.5 -- Hydroacoustic Measurements
}2 Agency: General Atronics
{1
- perationg: A remotely sited experiment based on USS Cree (ATF-84) as part
. of the Vela (nuclear test detection) effort of the United States.
‘:‘ : SWORDF ISH Project 2.1 -- Radiological Effects From an Underwater Explosion
: Agency:  Naval Radiological Defense Laboratory
¢ Opegations: Gamma intensity recording equipment and instrumentation to
:-‘: measure the physical characteristics of the base surge were placed on the

_f- towed array of eight coracles, rafts, and Bausell. This instrumentation




required recovery. The towed array was set out and retrieved by Molala and
by four LCMs from Monticello. After the shot, they retrieved the array and
took the remalning parts (except Bausell) to Monticello for transportation
back to San Diego. There was a high radliation exposure potential for
personnel on recovery operations and especially for those on USS Sioux
(ATF-75). Sioux entered the contaminated pool three times to collect sam-
ples. Chapter 5 describes the approximate location of Bausell, the cora-
cles, and Sioux at shot time.

Staffing: The project was supervised by NRDL as Task Element 8.9.2.4. NRDL
. had 17 personnel badged during DCMINIC. Four of those can be identified as
maintaining, installing, and recovering the instruments for this project.
The project leader and the two other authors of the project leader's report
are on the Consolidated List: hence they probably were at the SWORDFISH
site. Siloux was to enter the pool of radiocactive water shortly after the
detonation to collect water samples. To reduce the number of personnel
exposed to potentially high radiation, only 15 of the ship’'s crew were
aboard. Thirteen ran the ship, and two assisted the three KRDL personnel
aboard. The highest exposures of these men exceeded the Maximum Permissible
Exposure (MPE) of 3.00 R. Other than the water sampling equipment on Sioux.
the equipment used to collect data for this project was peft of the towed
array, mounted at 13 locations above and below decks on Baus ;; and on the
eight coracles.

g_‘;p_j_gg;_gm Reference C.2004.

x"::' ' SWORDFISH Project 2.2 -- Alrborne Monitoring of the Radioactive Pool

Agencles: Naval Radiclogical Defense Laboratory (NRDL)
patrol Squadror., 46 (VP-46)

Operations: Two P2V planes were fitted with two types of radiation detec-
tors. Beginning about 3 lours after the detonation and esach day for 6 days
thereafter, the plane located and then flew over the contaminated patch of
water a number of times taking measutements. The altitude of the P2V sur-
veys was 500 feet (153 meters). VP-46 operated out of Naval Ailr Station
North Island, Sen Diego, California. Exposures were experienced as the
aircraft passed over the radicactive pcol. Intensity of the radiation at
the ajrcraft were 0.097 R/hr peak at H+3, 0. 014 R/hr on D+1, and declining
to 0.00025 R/hr on D+6.

Staffing: The project was sponsored by the Advanced Research Projects
Agency (ARPA) as part of the Vela Progtam and directed by NRDL. The data-
gathering aircraft were P2V-T7s from VP-4%5, Flight Crews 3 and 8 alternated
on the daily flights. Apparently four NRDL personnel were aboard each
flight to handle the radiation detectors and help guide the plane's passes
over the radiocactive pool. Exposures of the NRDL personnel cannot be lden-
tified on the Consolidated Ligst, but the exposures of the alrcraft cCrews
are probably identical to the 14 reported for VP-46 in the consolidated
List (Code 8322). The highest exposutre recorded for this group was only
0.041 R. '

Proiect Report: Reference D.1.
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A2 SWORDFISH Project 3.1 -- Shock Motions of Ships and Equipment
‘:,‘ ) Agency: Navy David Tayioi Model Basin (DTMB)
A
: operations: The motion the SWORDFISH blast produced was determined for

ships and platforms in the vicinity of the blast as well as the damage

_ this motion caused. The surface waves produced by the blast were photo-
D) graphed. Bauge]ll. Agetholm, Anderson. Hopewsl]l, and Razorback were fitted
, with gauges to recotd their motion in response to the shock waves from
,’ SWORDFISH. Bausell had three high-speed cameras to reccrd the motion of
;',4 selected pleces of equipment and two cameras to record the surface effects

: from the detonation. The two platforms in the towed array also had gauges
2 attached. Agerholm and Anderson each had two cameras to record Bausell's
“ motion in the waves caused by SWORDFISH. The position of the ships and
f platforme at shot time are further iiscussed in Chapter 5.

::2 Potential for radiation exposure to project personnel was low to nil.
~_ The base surgo apparently did not reach and contaninato any of the test
N ships.

.

; ‘! Staffing: Organized as Task Element 8.9.2.5, personnel from DTMB had charge
\4 of this project. The project officar was from DTMB, and ten other DTMB
. personnel ate listed as having made "important contributions during the

- operation.” DTMB was not assigned an organizational code on the Consoll-

4 dated List. however, r0 it appears DTMB personnel. were not on site. Bau-
e, sell. Mgecholm, Anderson., Hopewell, and Razorback were the ships taking
P part. Motion pictures of Bausel] were taken from Agetrholm and Andecsoq.

- ;2 but no record has been located of the photographers or their organization.
A Project Report: Reference C.200%.

- :;. SWORDFISH Project 7.1 -- Effects on the Operation of Anti-Submurine

-z: Warfare Sonar Equipment

© . 29

. Agency: Navy Bureau of Weapons (BuwWeps)

Y. opegations: To observe the effect of the ASROC explosion on the performance

sf of certain sonar systems, sonobuoys were placed near the detonation point

'”j and at long ranges. The sonobuoys transmitted data to PZV aircraft, where

:j they were recorded for later analysis.

N '

)

_ gtaffing: Information on participants is vety limited. The project was an
. in-house Navy project managed by BuWeps. A P2V aircraft participated. The

: ‘unit to which the aircraft belonged cannot be identified. but it may have
.-_‘: been from VP-46, which supplied a P2V for Project 2.2. Nu participants can
s be identified by name. BuWeps was assigned an organization code number.
Al
..’-, but apparently no BuWeps personnel actually were badged.

"3 Proiect Report: No POR issued.
N
e

‘_w.

hY
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SWORDFISH Project 9.1 -— Ship Damage Assessment and Technical Support

of Test Elements

Agencies: Navy Bureau of Weapons (BuWeps)
Navy Bureau of Ships {BuShips)

Operations: The degree to which the weapon-delivery capability of an ASROC-
equipped destroyer would be impaired by the detonation of an ASROC weapon
at fairly close range was determined by a secizs of pre-~ and post-test
inspections. Inspection teams reboarded Bausell after 1440, the time of
radsafe clearance. Bausell was not contaminated by the base surge.

Staffing: The project leader and his deputy were from BuShips. A list of
project personnel shows five personnnel from the Naval Ordnance Test Sta-
tion, four from BuShips, two from DIMB, and one each from Mobile Ordnance
Service Unit Pour, RCA, Minneapolis-Honeywell, Librascope, Sangamo Elac-—
tric Company, and Western Blectric. None of these were badged, however,
and it appears that the inspections may have taken place after the ships
returned to San Diego. The ships participating were Baugell, Agerholnm,
Anderson, Hopewell, and Razorback.

gg_g_j_gct R rt: Reference C.2006.

SWORDFISH Project 9.2 — Time Command Signals

Agencies: Edgerton Germeshausen & Grier (EGEG)

Operations: To provide timing signals and voice countdown for the SWORDFISH
shot, a control center was established on ég_e_r_llc_a_l_@ and manned by three BG&G
personnel. On Anderson, twd BGiG personnel manned a remote signal station.
Two BG&G personnel were stationed on Monticello to replace batteries and
maintain BEG&G equipment in the towed array “Tand other ships not manned by
BEG&G personnel,

Staffing: Organized as Task Element 8.5.2.7, personnel from EGaG carried

out this project under DASA sponsorship. The BEG&G crew probably numbered
seven, although only the apparent project leader can be identified by name.

Project Report: Reference D.3.

SWORDPISH Project 9.3 -- Technical Photography

Agency: Navy Bureau of Weapons

Operations: Aircraft ind ship-based cameras were used. The project appar-
ently included the 17 Navy cameramen and 21 cameras taking pictures for

Staffing: VAP-62 and the Third Marine Air Wing provided aircraft and crews.
The source of the photograp?.ersl on the shipes i3 not known.

Project Report: None identified.




UNNUMBERED SWOROFISH EXPERIMENTS INVOLVING THE DEPARTMENT OF DEFENSE
Shipboard Radicactive Pool Monitoring

Agency: Naval Radiological Defense Laboratory (NRDL)

Operations: In order to determine the extent, radiation level. and drift
of the contaminated water between 6 and 24 hours after the detonation.
Sioux made a number of passes through the radiocactive pool, taking read-
. ings with two underwater radlation detectors. The ship then stood by for
about 2 hours, while USC$GSS Pioneer made ready to track the pool for a
related AEC program, described immediately below. ‘ ,

During the period from H+6 to H+24 Sioux crossed the radioactive pool
nine times and sach crossing lasted from 30 mjnutes to 2 he-s. At H+7 the
peak reading 3 feet (]l meter) above the surface of the pool was 0.5 R/hr,
dropping to 0.10 R/hr at H+19. While Sioux was returning to San Dilego
measurements were made of the radiation intensity at the intake of the
saltwater systems, which was found to be 0.005 R/hr. This had declined to
background by the time of its arrival at the Naval Repair Facility in sSan

Diego.

Staffing: About 1800 on shot day, Sjoux obtained water samples for Project
2.1. The Project 2.1 NRDL personnel and the skeleton crew of fifteen then
left the ship and were replaced by the rest of the crew and the AEC and
NRDL oversonnel working on the pool monitoring project described above.

Project Report: Reference D.2.

Tracking the Contaminated Water and Investigating
the VWater's Kffects on Marine Life

Agency: Naval Ordnance Laboratory (NOL)

Operations: About 27 hours after the shot. Ploneer started its sucvey and
continued that work until 28 May when the ship returned to San Diego. On
1 June the ship left San Diego to resume the program, and it continued to
track and study the pool until 2% June. Pool intensity had decayed by the
time the survey resumed in June.

Staffing: The measurements were made from Ploneer, a ship belonging to the
U.S. Coast and Geodetic Survey. The radiation measurements were made by an
NOL employee. Woods Hole Oceanographic Institute (WHOI), NRDL. and Texas
v A& took part in this effort and probably had employees aboard. WHOI's

’:}: focu. .3 marine life. the roles of NRDL and Texas A&M are not known.
o
B ect Re : Reference D.4,
g 7
i FRIGATE BIRD EXPERIMENTS INVOLVING THE DEPARTMENT OF DEFENSE
.j: Collection of Samples for Radiochemical Analysis
_:::
-.::- Agencies: Lawrence Radiation Laboratory (LRL)
o 1211th Plight Test Squadron, Kirtland AFB. New Mexico
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Operations: Cloud samples were collected by five B-57 ailrcraft under the
control of the TU 8.1.2 controller in a KC-135. The operations began 70
minutes after explosicn and concluded 130 minutes later. Two C-130s and a
C-135, under the control of one or more of the RC-121s took airborne diag-
nostic measurements. The B57s were based at Christmas Islend.

This mission required a longer flight 1n contaminated ailrcraft and
therefore the exposure potentlal was somewhat higher than the Christmas
misgsions being flown.

Project Report: Reference D.6.

Bhangmeter Measurements of Weapon Yield
Agency: Edgerton, Germeshausen & Grier (EGSG)
Oblective: Weapon yield was measured using bhangmeters.

Operations: USS Carbonero (SS-337) and USS Medregal (8S-480) each carried
two optical-yleld-measuring devices, one sighted through the periscope and
the other mountad on an extension mast held above the surface by the sub-
merged submarine. EGE&G supplied the instruments and the personnel to op-
erate them:; however, the number of EGSG men on each submarine is not
available. At shot time Carbonero and Medreqal were about 30 and 29 nmi
(55.60 and 53.74 km), respectively, from surface zero.

Proiect Report: Rit‘orence D.3. .




g ' CHAPTER 4
) :{: WEAPON DEVELOPMENT TEST OPERATIONS
y
2
:
:{. Twenty-four devices developed by the Atomic Energy Commission (AEC) weapon
.:'.' laboratories were tested at Christmas Island from late April through early
;ﬁ July 1962, opening Operation DOMINIC. The extension of DOMINIC into the fall
?ﬁ of the year allowed time for five additional devices to be made ready: these
v were tested within the Johnston Island danger area using test techniques that
were Iin many ways identical to those used at Christmas Island. This extension
& was the result of the destruction of a missile and warhead on Johnston Island
: in late July, which required a 2-month pause in operations there in order to
g clean up and rebuild the missile launch site.
< Weapon development tests had been conducted in conjunction with effects
. . tests in previous test serles: or more properly, the effects tests had been
N conducted as noninterfering experiments during weapon development shots. How-
.' ever, as the Department of Defense (DOD) effects experiments lecame more com-
N plex, they began to interfere. Therefore, beginning in 1955 the DOD sponsored
B :! test shots expressly for the purpose of studying effects. It also sponsored
" shots in 1956 and 1958. DOD interest in conducting experiments on weapon de-
4 velopment shots did not cease, however, and the restraints and complications
. :J,' ' resulting from the DOD effects experiments apparently continued. Finally, the
j commander of the scientific task group in the 1958 test series recommended in
M his final report that the effects tests and the weapon develooment tests Dde

‘ \’I conducted separately in both time and place (Reference D.1l). The circumstances

. - of DOMINIC generally allowed this to take place.

. :j‘.. The weapon development shots were all airdrop devices. Weapon perfurmance
- ,: measurements were taken from aircraft and surface stations and were therefore
'j primarily photo-optical and radiofrequency measurements. These measurements,
X in combination with debris-cloud samples, were apparently enough for the weapon
designers to Jjudge the effectiveness of their designs. The sampling was pri-

’ . marily from manned B-~-57 alrcraft, but rockets with recoverable nosecone col-
lectors were also used for several shots at Christmas Island.

~

W,

» ,

"y CHR7TSTMAS ISLANO AIRDRCPS

The targets for these airdrops were rafts equipped with radar reflectors
and lights. These were moored at one of seven mooring points 10 to 20 nmi
-':._' (18.5 to 37 km) south. of Christmas Island. Figure 41 18 a photograph of one of
_,:- the rafts with personnel aboard.
-:‘

,‘: The devices were detonated as airbursts; that is. they were exploded at
s such an altitude that the fireball formed did not touch the ocean surface, and
thus no local fallout was formed. As the normal trade winds were from east-
W northeast, device debris at lower altitides (up to about 15,000 feet [4.6 km))
Yy was ~arried in a west-southwest direction. The nearest land 1in this direction
1s Jsrvis Island, about 230 nmi (about 425 km) distant. Device debris at
'-:.
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Figure 41,

e

Airdrop target raft

with service personnel aboard, DOMINIC.
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altitudes above 15,000 feet (4.6 km) was carried east to southeast, the near-
est land in this direction being Malden Island, about 360 nmi (about 670 km)

distant.

Figure 42 is a photograph of the cloud formed by shot YUKON as viewed from
one of the scientific sites on Christmas Island.

The burst heights were raised more than was necessary to avold seawater
contamination and to improve the probability of a cloudless line of sight

-  a

Figure 42. Cloud from DOMINIC, YUKON as viewed from Christmas Island.
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between the burst point and instrumented aircraft. The limiting factor in rais-
ing the height of burst was potential damage to the B-52 alrcraft that dropped
the weapon. The particular moored raft used as an aimpeint depended on the pre-
dicted size of the burst. It was desired to have the bursts as close as possi-
ble to the surface stations on Christmas Island without damaging the sites
with the blast pressures. The predicted effects at A-site (see map, Figure 2,
and photograph, Figure 4) were used to determine the surface-zero raft loca-
tion. D-site, closer to the burst point, was not manned during the tests. Other
than D-site there were no evacuations. Most of Joint Task Force 8 (JTF 8) and
all of the U.K. personnel and native residents on Christmas Island were nor-
mally on the northern and western ends of the 1sland. The average number of
persons on Christmas Island was 4,000 or less during this period: about 460
U.K. personnel and 450 natives, the rest being JTF 8 personnel (Reference
C.3.1. p. I-5). The natives who wished to be evacuated were moved to USS
Cabildo (LSD-16), which remained in the harbor area during the shot, apparently
ready to move out 1f required. About 175 of the natives were aboard for each
of the shots. -

The test devices were prepared and placed in standard ballistic or drop
cases (thelr exterior metal shell) in the United States and were flown to Naval
Alr Station (NAS) Barbers Point in Hawail. At Barbers Point the devices were
checked by AEC laboratory personnel and when ready were loaded into one of two
Air Force B-52s used as drop planes. Although the devices were to be detonated
at an altitude that would produce no local fallout, the winds had to be accept-
able as well so that even 1f the device were somehow detonated on the ocean
surface the fallout would be deposited in the open sea rather than on populated
1slands. For the success of the diagnostic measurements. clear weather was
also required. '

With acceptable weather predicted about 4 hours before each test, the B-52
left Barbers point and flew 1,200 nmi (2.224 km) to the Christmas Island area.
Alsc flying from Barbers Point were two Alr Force Tactical Ailr Command C-130
turboprop aircraft that had been prepared as diagnostic instrument platforms.
The B-52 drop aircraft similarly had diagnostic instrumentation aboard and
these three planes served as the primary airborne stations for receiving and
recording weapon deve.opmen: diagnostic information. Ground stations on Christ-
mas Island also had sites with weapon diagnostic instruments. At appropriate
times on shot days, other alrcraft involved as experimental stations and in
varilous support roles left Hickam AFB for the Christmas Island area.

Sampling of the debris cloud was done by Alr Force B-57s based on Christmas
Isiand. There were 15 in this sampling fleet and 4 to 6§ were usually sawpling
on each shot with an additional plane used as a sampler controller, observing
the cloud and directing the samplers. The sampling was usually done on the
northern (Christmas Island) side of the cloud with the sampling runs being
made approximately perpendicular to the prevailing trade winds. The samplers
also took measurements for the U.S., Weather Bureau (USWB) experiment, Project
Stemwinder. Thelir flight paths during these experiments were in the cloud stem
and typical flight paths for these are shown in Figure 43. Cloud sampling with
rocket-borne samplers was also tried, requiring the use of Alr Fotce H-21 heli-
copters from Christmas Island in the recovery of the collectors In the rocket
nosecones (Figure 28).
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Other aircraft in the area providing support for the operations included
an RC-121 acting as an Airborne Alrcraft Operations Center (AAOC) and several
C-548 in various configuraticns used as photo stations and search and rescue
(SAR) planes. WB-50s were used to fly upwind of the burst area some S0 nmi (93
km) to check the clouds approaching the burst point. If enough clouds were ap-—-
proaching to interfere with the lines of sight between the dilagnostic ailrcraft

and the burst or between the Christmas Island stations and the burst, the drop

could be delayed. Navy P2V aircraft also patrolled the danger area before the
shot and were in a position to act as SAR aircraft if required.

In spite of the attempt to completely separate weapon-development and
weapon-effects operations, there were a few DOD effects experiments conducted
at Christmas Island. Most of these used alrcraft either as the object being
studied or as an aerial platform. Two B-57s were used in an Alr Force thermal
effects experiment (Project 7.5) and one B-57 was used as radar target 1in an
experiment with a ground-based radar (Project 7.3). C-54s and C-118s carried
rabbits and monk2ys for experiments on the effects of the bursts on the eye
(Project 4.1). The B-57 alrcraft experiments were based on Christmas Island
and required not only surface support for aircraft maintenance but also special
ground-based radar controllers as exact positioning of the alrcraft was impor-
tant in the conduct of the experiments. Project 4.1 aircraft were based at
Hickam AFB.

Alrcraft used Iin the Christmas Island operations are summarized in Table
15.

Surface DOD experiments included a test of personnel reaction to the flash
of a nuclear burst (Project 4.2) and the measurement of possible water waves
generated by the explosions. Mooring and servicing the moored skiffs south of
Christmas Island for the water-wave project was done by USS Conserver (ARS-39).

The target rafts (Figqure 41) also required servicing. These had generators
aboard to power lights and these had to be started. The rafts also had bal-
loons., called kytoons, for some shots and these had to be deploved. After the
shots, the rafts were reboarded and towed in for refurbishlng as some were dam-
aged. In addition, the saltwater spray led to deterioration. The rafts were
sunk 1f they were radiologically hot, although they were generally only
slightly above the background ot 0.00003 R/hr (Reference C.3.1, p. J-7).

The Navy also provided surface patrols in addition to the P2V alrcraft
based on the Christmas Island airfield. The surface patrols were conducted by
f£lve Navy destroyers, with two in the Christmas Island area at sea and one in
port at Christmas Island. Another two were at Pearl Harbor for upkeep. Cabildo
supported Christmas Island operations, especially target raft support, along
with a fleet of small beats including four LCUs. eight LCMs, and a varlety of
barges, lighters, and wherries.

A Navy ship (identity not reported) was also used as a fallout detection
ship. This ship was sent in the direction of the debris cloud on at least nine
of the Christmas Island shots to detect fallout. The ship avoided rainshowers
that could bring down the suspended debris particles, but 1t was otherwise
prepared to find fallout. Nore was found except on one unidentified event when
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a reading of 0.00006 R/hr (about twice background) was made. No ships with
positive readings are specified in the source (Reference C.3.1, p. K-5).

The weapon development operations as evolved at Christmas Iglarxi, and later
at Johnston Island, were quite efficlent. There were no last-minute cancella-~
tions, and the ailrbursts did not raise the radiological background at Christmas
Island perceptibly. The pace of the tests was rapid and was not set by the
operational limitations but by the availability of the devices to be tested
(Reference D.12).

For each of the shots., the DOD experiments are listed below and special
DOD support activities are summarized. Not included are the general support
aircraft, nor are the Strategic Air Command (SAC) B-52s (Nos. 013 and 620) and
the two C-130s (Nos. 298 and 199) that participated in each shot except as
noted.

For all of the shots one or two KC-13% aiccraft (Nos. 53121 and 91514).
based at Hickam AFB, participated at several hundred kilometers range from the
burst. These aircraft were instrumented for Hq USAF by Edgerton. Germeshausen

' & Grier, Inc. and took optical and test detection measurements. From RINCONADA

until the last shot, both KC-135s were used.

ADOBE -- 25 Apri11 1962, 0646 (1546 GMT)

The line of sight between shot ANOBE and ground-based instruments was ob-
scured by clouds. On succeeding shots the support WB-50 was moved to obsetve
incoming clouds., and the shot hour was moved to daylight s¢ that clouds could
be seen and the shot held until the line of nqht was cleac.

® Los Alamos 3clentific Laboratory (LASL) device; intermedi-
ate range yield

e DOD project: 7.3

Special DOD Support: Five B-57s sampled the cloud at from
30.000 to 60,000 feet (9.1 to 18.3 km) altitude. Conserver

supported the Joint Task Group (JIG) 8.5.2 watetr-wave ex-
periment. Ship positions are shown in Figure 44,

AZTEC -- 27 April 1962, 0702 (1602 GMT)
e LASL device: intermediate range yield
X0 _project: 7.5

Special DOD Sypport: Seven B-378 sampled the clcud at from
37.000 to 65,000 feet (11.2 to 19.8 im). Gonserver sup-
ported the JTG 8.5.2 water-wave experiment. ship positions
are shown in Figure 495, :

ARKANSAS -- 2 May 1962, 0902 {1802 GMT)

This shot was postponed from 29 April because of weather.
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Figure 44. Ship positions, shot ADOBE, COMINIC.
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149




»
L AN

AR
.

Tl

g

T ki er

N

LRIV AN © -

Ly

*
LIS

VA

4]
LN

.. 3
o B oV Uy

< A

o

{, o+ o

.‘.)

YN

SF
“aa'e a

XA

X

e

LN

BRI
T A

® Lawrence Radiation Laboratcory (LRL) device: low megaton
range yleld .
DO Proiects: None
Special DOD Support: Nine B-57s sampled the cloud at from
40,000 to 62,000 feet (12.2 to 18.9 lm) altitude between
H+85 minutes and H+190 minutes. Some of these also took
gamma intensity readings for the Stemwinder experiment.
conserver supported the JTG 8.5.2 water-wave experiment.
Ship positions are shown in Figure 46.

QUESTA -- 4 May 1962, 1005 (1905 GMT)

& LASL device: intermediate range yleld

e DOO pProfect: 7.5

o Special DOD Support: Eignt B-57s sampled the cloud at
43,000 to 62,000 feet (13.1 to i8.9 km) altitude. Some of
these also took measurswments for the USWB Project Steam-
winder. This was the last Christmas Island shot on which
JIG £.5.2 used ships to measure water waves 3south of
Christmas Island; thus Conserver was r»n longer required to
service the project skiffs. The Hq USAF KC-13% did not
participate. Ship positions are shown in Figure 47.

YUKON -- 8 May 1962, 0901 (1801 GMT)

MESILLA

® LRL device: intermediate range yleld
e DOD Profect: 7.3
e Special DOD Suppopt: Eight  B-57s sampled the cloud. Sowe

of these also took measurements for the USWB Project Stem- -
winder. Project 7.5 asircraft were used by Project 7.3. The
Hq USAF KC-135 di1d4d not participate. Ship positions are
shown in PFigure 48.

-~ 9 May 1962, 0801 (1701 GMT)

® LASL device: intermediate range yleld

e DOD Project: 7.3 .

o Special DOD Support: Five B-57s sampled between 40,000 and

49,000 feet (12.2 to 14.9 km) altitude. The Hy USAF XC-13%
did not participate. Ship positions are shown in Figure 49,

MUSKEGON -- 11 May 1962, 0637 (1537 GMT)

e LRL device; intermediate range yileld

e DOD Project: 7.3

e 9pecial DOD Support: Eight B-57s sampled the cloud at
altitudes from 35,000 to 56.000 feet (10.7 to 17.1 IJm)
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from H+5] minutes to H+144 minutes. The Project 7.5 B-57
acted as a radar target from Project 7.3, and the Hq USAF
KC-135 did not participate. sShip positions are shown in
Figure 50.

ENCINO -- 12 May 1962, 0803 (1703 GMT)

LASL device: intermediate range yleld

DOD Projects: 4.1 and 7.5

Special DOD Support: Six B-57s sampled the cloud at alti--
tudes from 47,000 to 59,000 feet (14.3 to 18.0 km). This
was the first time that the array of C-54s and C-118s from
Project 4.1 participated. The samplers also took measure-
ments for the USWB Project Stemwinder. Ship positions are
shown in Figure 51.

SWANEE -- 14 May 1962, 0622 (1522 GMT)

LRL device: intermediate range yleld

DOD Proiects: 4.1 and 7.5

Special DOD Support: Seven B~57s sampled the cloud from
38,000 to 57,000 feet (11.6 to 17.4 km) Zetween H+42 and
H+160 minutes, The Hq USAF KC-135 did not participate.
Ship positions are shown in Figure 352.

CHETCO -- 19 May 1962, 0637 (1537 GMT)

LRL device:; intermediate range yleld

DOD Picjects: 7.5

Special DOD Support: Right B-57s sampled the cloud at
altitudes from 38,000 to 57,000 feet (11.6 tc 17.4 km)
between H+54 and H+123 minutes. C-130 No. 298 abotted be-
cause of a fire in an engine. The target raft was measured
at 0.75 R/hr 4 to 6 hours after burst, the highest by a
factor of 10 over any other test. Ship positions are shown
in Pigure 53.

TANANA -- 25 May 1962, 0709 (1609 GMT)

This shot had been postponed several days because of weather,

LR'. device: low range yield

DOD Proiectg: 4.1 and 7.3
Special DOD Support: Seven B-57s sampled the cloud and a

second KC-135 joined the Hq USAF KC-135 in making remote
measurements. Ship positions are shown in Figure 54,
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NAMBE -- 27 May 1962, 0803 (1703)

®

LASL device:; intermediate range yield
DOD Proiects: 4.1, 7.3, and 7.5

Special DOD _Support: Five B-57 samplers took gsamples at

from 40,000 to 54,000 feet (12.2 to 16.5 km). This was the

last Christmas Island shot %o use an RC-121 as an Airborne

24ir COperations Center (AAOC) to assist the ground-based
'C. Ship positions are shown in Figure 55.

ALMA -~ B June 1962, 0803 (1707 GMT)

ALMA had been postponed for several days due to unfavorable winds.
shot caused light damage at

constituted D-site. Glass and lights wera broken at the main camp.

L J
o

TRUCKEE --
®
]

YESO -- 10

LASL device: intermediate range yleld

DoD Projects: 7.3 and 7.5

Special DOD Support: Eight B-%7s took samples at from
47,000 to 61,000 fewt (14.3 *o 18.6 km). The C-130 diag-
nostic aircraft were based on Christmas Island instead of
NAS Barbers Point for this shot. sShip positions ace shown
in Figure 56.

9 June 1962, 0637 {1537 GMT) .
LRL device: intermediate range yleld

DOD _Proiects: 7.3

Special DOD Support: Six B-578 sampled the cloud at alti-
tudes from 40,000 to 59,000 feet (12.2 to 18.0 lm) at times

from H+60 to H+13%5 minutes. A second KC-13%5 participated
at long range. sShip positions are shown in Figure 57.

June 1962, 0601 (0701 GMT)
LASL device: low megaton range yvield
POD _Proiects: 4.1 and 7.5

Special DOD Support: Bight B-57 samplers and one B~%57 con-
troller sampled the cloud from 42,000 to 62,000 feet (12.8
to 18.9 km) from H+57 to H+134 minutes. Ship positions are
shown in Figure 58. ‘

HARLEM -~ 1) June 1962, 0637 {1537 GMT)

Li'L device; intermediate range yleld

DOO_Proiect: 7.3

Special DOD Support: Six B-57s sampled the cloud. Four
rockets launched from A-site flew through the cloud col-
lecting samples. All were recovered by Alir Force H-21

This

A-site and demclished the light structures that
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Figure 55. Ship positions, shot NAMBE, DOMINIC.
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helicopters stationed at Christmas Island. Times of rocket
launch were H+10 and H+1ll minutes. Recovery time is not

knowni. Ship positions are shown in Figure 59.

RINCONADA -~ 15 June 1962, 0701 (1601 GMT)
RINCONADA had boon postponed for 2 days due to unsatisfactory winds.
® LXSL device: intermediate range yield
DOD Profects: 1.2, 4.2, 7.3, and 7.5

& Special DOD Support: Five B-57s sampled the cloud at alti- ‘
tudes from 45,000 to 65,000 feet (13.7 to 19.8 km). A g

second KC-135 was used for long-range measurements. Ship
positions are shown in Figure 60.

DULCE -- 17 June 1962, 0701 (1601 GMT)
® LASL device: yleld range 20 to 200 KT
® DOD Projects: 4.2 and 7.3

e Special DOD Support: Five B-57s sampled the cloud at
altitudes from 42,000 to 56,000 feet (12.8 to 17.}! km).

These samplers also collected data for the USW Tect
Stemwinder. Ship positions are shown in Figur

PETIT -~ 19 June 1962, 0601 (1501 GMT)
® LRL device: low range yleld

® DOD Projects: 4.2 and 7.3

e Special DOD Support: Seven B-57s were involved in the cloud
‘sampling. Ship positions are shown in Figure 62.

ek

OTOWI -- 22 June 1962, 0701 (1607 GMT)
' LASL device: intermediate range yield

DOD_Projects: None

"Q‘Z Special DOD Support: Four B-57s collected samples at alti-

Ny tudes from 41,000 to 56,000 feet (12.5 to 17.1 km). Ship
positions are shown in Figure 63.

x BIGHORN -- 27 June 1962, 0619 (1519 GMT)

,_':: This shot had been postponed three times between 24 and 26 June because of

unsatisfacrtorvy winds.

z' i

® LRL device:; megaton range yleld
® DOD Projects: 1.2, 4.2, and 7.5

>
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Figure 59. Ship positions, shot HARLEM, DOMINIC.
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Figure 61. Ship positions, shot DULCE, DOMINIC.
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e Special DOD Support: Nine B-57 samplers collected samples

at altitudes from 55,000 to 61,000 feet (16.8 to 18,6 km)

A

2’-‘: from H+68 to H+123 minutes. Sampler B-57s also took mea-—

‘f.‘ surements for the USWB Project Stemwinder. Six rockets

L. wire fired from Christmas Island A-site for sampling and

-‘;-: th-ee were recovered by Air Force H-21 helicopters. Firings
were at H+ll minutes, but recovery times are unknown. Ship

by positions are shown in Figure 64.

P

)

}g BLUESTONE -- 30 June 1962, 0621 (1521 GMT)

-
«

4

s

. This was the first drop mission for a new B-52 crew from SAC. The new crew
had received extensive training at Kirtland AFB.

A

A AN
a & & &ea

& LRL device: low megaton range yleld

e DOD Projects: 4.2 and 7.5

e Special DOD Support: Eight B-57s sampled the cloud at|/alti-
tudes from 47,000 to 61,000 feet (14.3 to 18.6 km) at]times

from H+70 to H+106 minutes. Alrcraft also made measur:éments
for the USWB Project Stemwinder. One rocket for device de-

.
“e

h A Yo e P Yo

»

oY

:‘:: bris collection was fired at H+10 minutes and was tecéwered
':-,‘ by Alr Force helicopters. Ship positions are shown i Fig-
A ure 65. ‘

o N

.

SUNSET -- 10 July 1962, 0733 (1633 GMT)

LA

o

;.\'j This shot had been postponed one day so as not to conflict with the
~ STARFISH Prime shot at Jjohnston Island.

n\!

e ® LASL device: intermediate range yield

DOD Projects: 1.2. 4.2. and 7.3

o

e
-: e Special DOD Support: Six B-57s sampled the cloud at| from
-, 48.000 to 61,000 feet (14.6 to 18.6 km). Ship positions

are shown in Figure 66.

‘r‘l’_‘ S

PAMLICO -- 11 July 1962, 0637 (1537 GMT) :

This was the last shot at Christmas Island. and with its execution opera-
tions there ended except for rollup. |

¢ 1%

PR
RN

® LRL device: low megaton range yield

® DOD Project: 4.2

© Special DOD Support: Seven B-57s were used to sample the
cloud. Ship positions are shown in Figure 67.
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JOHNSTON ISLAND AIRDROPS

Four target areas were designated for the Johnston Island airdrops. They
ranged from 250 to 400 nmi (463 to 741 km) from the island and were located
from roughly east of the island clockwise around to south-southwest of the
island. Target rafts similar to the ones used at Christmas Island were mocred
at the {our target areas by JTG 8.3 (Reference C.l1.L, p. B-4).
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Figure 64. Ship positions, shot BIGHORN, DOMINIC.
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Figure 66. Ship positions, shot SUNSET, DOMINIC.
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The primary sclentific platforms were the two C-130 aircraft that had been
used for the earller Christmas Island airdrops. The B-52 drop alrcraft was
also instrumented as for the Christmas Island shots with fireball photography
cameras and other diagnostic equipment. The Alr Force Specilal Weapons Center
B-52 was the only B-52 used for the Johnston Island alrdrops. Two KC-135 air-
craft again were primarily photographic aircraft. For the Johnston Island
drops, U-2 high-altitude reconnaissance aircraft and B-50s were used for wea-
ther determination. RC-lZlQ were used as the AACC. Eight B-57s were available
for sampling the nuclear cloud debris. Four B-57s sampled on each of the five
airdrops near Johnston Island. Two more were in the air as spares (Reference
C.4.4.2, p. B~V). The B-52 drop aircraft, the tw. C-130s, and the B-57 samplers
were based at NAS Barbers Point, and the P2Vs were based at Johnston Island.
The other alrcraft were based at Hickam AFB. The 3-57 sampler controller was
based at Johnston Island on shot days so that it would be capable of extended
flying time in the burst area. It returned to Barbers Point periodically for

routine maintenance. There were no ground-based instrument stations for these

tests.
|

Table 16 shows the aircraft that were scheduled to participate on the five
alrdrop shots near Johnston Island.

Table 16. Planned aircraft participation for Johnston Island airdrops,

DOMINIC. ;
Quantity Alrcraft % Mission
1 B-52 i Drop atrcraft
6 8-57D § Cloud sampling
2 €-130 l Dlagnostics '
1 RC-54 ; Documentary photography
1 SC-54 } Search and rescue
6 KC-135 L Experiments énd photography
] €-13% : " Experiments and photography
2 RC-121 i Airborne Air Operations Center
2 B-47 | Radio relay and radio Interference tests
1 WB-50 % W2ather reconnatssance
3 uU-2 i Weather reconnaissance
5 c-118 : Retinal burn studies
Note a p2y 5 Search and surveillance
Note:

A
There were 26 P2Vs avalla“le based on Johnston Island. The number planned
for each shot is unknovin (Reference C.1.8, p. C-4).

Source: Reference B 4.14, pp. 2-6.
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Participation of naval ships included four destroyers for Johnston Island
danger area patrol (northwest, northeast., southeast, and southwest sectors)
and a target raft ship. A range safety ship (USNS Range Tracker [T-AGM-1]) was
moored at the Johnston Island pier. There were several additional Navy ships
in the area participating in the high-altitude nuclear shots that were executed
from Johnston Island during the same time period; some of these ships probably
participated in experiments during the airdrop shots as well (see discussion
on Projects 7.5, 7.6, 7.7, 7.8, 7.9, and 7.11 in Chapter 3). A Navy ship was
sent to find fallout in the most likely direction as knoun from weather infor-
mation; however. none was ever detected.

ANDROSCOGGIN -- 2 October 1962, 0818 (1618 GMT)

This was the ficst airdrop in the Johnston Island area. The LRL device
used was of intermediate yield. One B-57 sampler (No. 876) lost engine number
two but landed safely at Johnston Island (Reference C.4.1, p. 111). Ship posi-
tions are shown in Figure 68.

BUMPING -- & October 1962, 0503 (1603 GMT)

Diagnostic data was taken by USS Forster (DER-334) and by the two C-130s
from NAS Barbers Point. The yield from this LRL device was low (Reference
C.4.), p. 111). The photographs of the samples being taken from the ailrcraft
in Chapter 2 (Figures 30 through 33) were taken following this test. Ship
positions are shown in Figure 69.

CHAMA -- 18 October 1962, 0501 (1601 GMT)

The yield of this LASL device was in the low megaton range. All diagnostic
and effects aircraft obtained excellent data (Reference C.4.1, p. 115). ship
positions are shown in Figure 70.

CALAMITY -- 27 October 1962, 0446 (1546 GMT)

The yield of this LRL device was in the intermediate range. All dlagnostic
and effects aircraft obtained excellent data (Reference C.l.L., p. B-4-1). ship
positions are shown in Figure 71.

HOUSATONIC -- 30 October 1962, 0502 (1602)

This shot was executed on 30 October 1962. The yield of this LRL device
was 11 the megaton range. All diagiiostic equipment operated satisfactorily ex-
cept :he LRL Distance Measuring Equipment. Ship positions are shown in Figure
72.
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Figure 68. Ship positions, shot ANDROSCOGGIN, DOMINIC.
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Figure 71. Ship positions, shot CALAMITY, DOMINIC.
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CHAPTER 5
FRIGATE BIRD
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INTRODUCTION

The FRIGATE BIRD event was an operational test of the Polarls weapon sys-
tem. The primary objective was to prove the system when fired by a reqular .
crew under conditions similar to those that might be encountered in time of
war. A secondary objective was to prove the weaponized warhead. The test was a

PR
.

2 %

LR

f::. first in several respects:
Pgu
L) i l. The first firing of a Polaris with a nuclear warhead

2. The f1irst test of the Polaris nuclear weapon packaged as.
a warhead

3. The first detonation of a nuclear warhead after ballistic:
reentry into the atmosphere

4. The first operational test of a U.S. or Free World stra-
tegic nuclear ballistic missile wearsn system.

DL Yo

Y

At 1417 on 6 May 1962, the submarine, USS Ethan Allen (SSBN-608). launched’
the missile while submerged about 1,500 nmi (about 2,790 km) east-northeast of
Chrigstmas Island. The warhead traveled about 1,020 nmi (1.890 km) toward the
island, detonating as an airburst. :

.
- .‘l.

[

Oy}

& Before this operational test of the Polaris weapon system., there had been
| a number of Polaris underwater missile launch tests off Cape Canaveral down-
v' ranje into the Atlantic Ocean. More significantly, the first generation of
f.-' Yolaris submarines, consisting of five boats, had completed at least one
- Polaris patrol before the end of 1961.
DR P

I:; | The flrst second-generation Polaris submarine, Ethan Allen, was commis-
‘ sioned i August 1961. Following five successful test missile launchings and

Y immediately before going to 1ts first patrol, Ethan Allen was ordered to the

1:-: ) Pacific Ocean to be the firing submarine in shot FRIGATE BIRD.

. .

~

,‘ ; The FRIGATE BIRD event was the capstone on the proof of the Polaris mis-

: \ sile system. The Polaris weapon system had joined the long-range manned bomber

a force and the land-based intercontinental ballistic missile force to form the

i: ( three legs of the deterrent triad. :

. .

f:’: ! The exceedingly complex Polaris weapon system was concelved in the summer :
1
|

j: of 1957 and throughout the development period, all of its subsystems were
é | tested separately and in various combinations. Only the FRIGATE BIRD event, ;
however, offered the opportunity for a test of the Polaris system from launch
through detonation.
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Oon 3 March 1962, apparently directed by the Joint Chiefs of Staff (JCS),

2 the Chief of the Defense Atomic Support Agency (DASA) ordered :he Polaris test
X added to the DOMINIC serlies. Commander Joint Task Force 8 (CJTF 8) and his
;f\- staff were busy with preparation for the tests already scheduled. Consequently,
~‘: planning for the Polaris test was assigned to Commander Joint Task Group 8.3

'y

(CJTG 8.3), with assistance from the Joint task force staff. Unspecified
"urgent related considerations" indicated the test should be scheduled for

N - early May, and 5 May was selected (Reference C.3.1, pp. G-4 and G-5).

-

‘;. ORGANIZATION AND RESPONSIBILITIES

‘-')' The FRIGATE BIRD test was conducted by JTG 8.8. The taék group was estab-

lished only for this test and was made up of units drawn from various task
groups of the joint task force and from other naval commands. CJTG 8.3 also

commanded JTG 8.8. The organizations and participating units in FRIGATE BIRD
were as follows (References B.2.2 and C.3.1):

YN

fr
e S

Flaqship and Range Safetyvy Unit

Y

< Bk

-t

e USS Nortun Sound (AVM-~-1)

-

~ Launch Atea Surveillance Unit

l\ .

D ® USS Yorktown (CVS-10) with Carrier Anti-Submarine War- e
}s: fare Alr Group 55 (CV3SG-55) aboard. CVSG-55 was made up

= of::

e -= Alr Antil-Submarine S3Squadron 23 (vS-23) with eight

-\:: Grumman S2F antisubmarine aircraft

4

j -- Alr Anti-Submarine Squadron 25 (VS-25) with eight

-3

Grumman S2F antisubmarine aircraft

s
-

-~ Helicopter Anti-Submarine Squadron 4 (HS-4) with 14

Sikorsky HSS-1N1 helicopters and 2 Sikorsky HS3-1
helicopters

20

-~ Carrier Airborne Early ﬁarning Squadron 11 (VAW-11)

>

& with six Douglas ADSW early warning aircraft
a3
Destroyer Unit
;\‘ e Destrover Division 232
P
.-:" -- USS Maddox (DD-731) with Commander Destroyer Divi-
s sion 232 aboard

-
Pl

-- USS Brush (DD-745)

-—- USS_Samuel N. Moore (DD-747)

-- USS Preston (DDE-795)

Fleet Ballistic Submarine uUnit ' -*-

) (U § TN

e Ethan Allen

v e
L
Y SR

Pl
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Replenishment Unit _
e USS Ponchatoula (AO-148)

J1G 8.3 Survelillance Group

¢ . f s emam—a = o= o e o

® Land Based Naval Air Unit

. -~ Patrol Squadron 28 (VP-28) with six Lockheed P2V-5FS
ajircraft

-- Patrol Squadron 872 (vP-872) with four Lockheed
P2V-5FS aircraft .

-- Ajrborne Early Wwarning Barrier 8Squadron, Pacific,
with two or three Lockheed WV-2 aircraft

[
.

-4 S-PLECE SRR " SN

Loy
v e

e Surface Surveillance Unit

~-=- USS Southerland (DDR-743)

'... 'Q

%

-- UsSS Falgout (DER-324) -
P /‘«/ ® Burst Obsecvation Unit E
. i -- USS Medreqgal (SS-480) with Commander Submarine Divi- :
sion 11 aboard .
-~ USS_carbonero (SS-337) fﬁ
- e Photographic Task Unit a
-~ Mobile Photo Unit, Pacific Fleet :
e JTG 8.4 (Air Force) participating in FRIGATE BIRD '
-- 1 KC-135 sampler control aircraft
-- 8 B-57 sample:r aircraft :;
-- 1 C~13% :-
-- 2 C-130 diagnostic aircraft _
e/ -=- 3 RC-121 ajir array control alircraft '
-- 2 C~-54 search and rescue aircraft a
-~ 1 WB-50 weather aircraft “ ‘
Scientific Task Units
® TU 8.1.2 -- Lawrence Radiation Laboratoty '_ ,
e TU B.1.3 - (leld Command, Defense Atowic Support Agency L”".‘.'
e TU 8.1.5 -—- BEdgerton, Germ shausen, and Grier, Inc.
e Joint Task Force Weather Central. .'E:::
Norton Sound, Ethan Allen, Carbonero, and Medtegal were added to JTF 8 only .-
for FRISATE BIRD. Yorktown and Destroyer Division 232 were added to the task '_‘,“..'
force y1or both FRIGATE BIRD and SWORDFISH, the other naval systems test in “
’ DOMINIC. The other units at FRIGATE BIRD were also part of the jvint task .:’_'-.t
force for other shots. ::‘\‘.
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No identifiable Army units participated in FRIGATE BIRD, aithough Army

-;'E personnel may have participated as members of other organizations.

I

‘ Responsibilities were apportioned among the various components of the Joint
B task force as follows:

! : 1. CJT7 8 was to have overall responsibility for conduct of

- . FRIGATE BIRD and to exercise the overall command function

o from his headquarters on Christmas Island.

N

::] 2. JT5 8.3 (Navy) was to:

a. Exercise direct operational control of participating
naval units, except those assigned to JIGC 8.8

b. Assume search and rescue (SAR) responsidbility in the
area between the Christmas Island danger area and the
launch hazard area

-,

a s 0w
a e ‘af.

Conduct survelllarnce of the nuclear hazard area and,
in cooperation with the commander of JTG 8.8, conduct
surveillance of the trajectory hazard area to the

3 A
0

\ Y

2

; limit of cruising radius of aircraft operating - from
' Christmas Island :
by ‘

D d. Provide technical photography in support of JTG 8.8

as required.
3. JIG 8.4 (Alr Force) was to:

-

TS - ¢

4

4

a. EBxerclse direct operational control of participating
ajrcraft from JTG 8.4

N

-

b. Provide clou” sampler, sampler control, and sample
return aircraft to obtain cloud sampies and deliver
them to the designaced Task Unit (Tu) 8.1.2 personnel

c. Provide aircraft for technical and documentary pho-
tography and for ‘v2apon diacnustic measurements :

d. Assume SAR respoi.sibility for all Joint task force
~alrcraft in the C'.ristmas Island danger area

o NEUSALADES - &

8. Assure movement control of all aircraft operating in
Christmas Island danger area.

~oat
et
LA

0
RN

.4, JIG 8.7 «(Christras Island Base Command) was to provide
headquarters and base support for CJTF 8. including Joint
Operations Canter (JOC) and communications.

L)

BEE

2 5. JTG 8.8 (FRIGATE BIRD Test Group) was to:
t a. Exercise direct operational control of participating
‘.'.:- naval units engaged in operations in the vicinity of
FaN the launch point ¢
b. Assume SAR responsibility in the launch area

L
I ‘
N c. Conduct survelllance of launch hazard area and the
f:] trajectory hazard sector to the limit »f cruising
< radius of 32F aircraft operating from Yorktown in the
4
;: . vicinity of the launch point
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d. Provide range safety missile tracking facilitlies to
permit destruction of missile, 1f reuired for safety

e. Provide technical photography of missile launch and
documentary photography of preparaticns and launch to
CtU 8.1.3.

6. TU 8.1.2 (Lawrence Radiation Laboratory) was to analyzé
cloud samples to verify warhead yield.

7. TU 8.1.3 (Fleld Command, Defense Atomic Support Agency)
was to:

a. Coordinate instructions for nuclea: effects reporting
and prepare such effects reports as required by the
Defense Atomic Suppott Agency (DASA) :

b. Provide and coordinate documentary photography.
8. Task Unit 8.1.6 (Edgerton, Germeshausen and Griler) wag to:

a. Provide and operate the yield diagnostic instrumenta-
tion to be 1installed 1in Carbonero and Medreqal to
verify warhead yleld

b. Analyze the dizgnostic data.

Safety Planning

FRIGATE BIRD operations focused on three areas, the launch hazard area,
the nuclear hazard area, and the trajectory hazard sector. The launch hazard
area was a circle with a radius of 100 nmi (185 km) centered on the launch
point (12932'N, 134°2'Ww). The nuclear hazard area was a circle with a ra-
dius of 120 nmi (222 km) centered on the intended surface zero (49°S0°'N,
149925'w). The nuclear hazard area was In the no..heast corner of the Christ-
mas Island danger area, with 1its western half in the original darger area and
its eastern half an extension made specially for FRIGATE BIRD (3ee Figure 73).
Connecting the launch and nuclear hazard areas was the trajectory hazard sec-—
tor, originating at the launch point and extending 42 on each side of the
flight azimuth to a radius of 1,300 nmi (2,409 km).

CJTF 8 appointed a special group to study the safety aspects of the FRIGATE
BIRD test. The results of the study were dovumented in a report dated 19 March
1962, titled "Safety Analysis, Polaris Operational Test Operation DOMINIC.*
This study i1s apparently no longer availatle and it3 authors cannot be identi-
fied. Consequently, 1ts contenis can only be inferred from the safety precau-
tions actually taken.

FRIGATE BIRD was planned to detonute high encuqh so that its fireball would
not touch the ocean surfece. This prevernted the i1nvnlvement of seawater with
device debris, which would have led to local fallout. Nevertheless, various
measures were taken to ensure human safety.

The maj)or obJective of FRIGATE HBIRD was to launch a Polaris missile under
conditions as close as possible to wartime. For safety, however, several modi-
fications were made to the four missiles that were to be avallable for the
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test, adding the tracking beacons and destruction systems and the batteries to

power them. In addition. the missiles’ ‘
(Reference C.3.1, p. G-l-1). A det
could produce heavy fallout, and thi
eliminate that possibility in case the

The planned launch point

(12°32°N,

surface detonation fuses were dismantled:
tion on the surface or below probably
s latter modification was Iintended to
airburst failed.

134°2'w) was selected so that the

missile’'s longest possible flight would lead to an impact no closer than 5 nmi
(8 km) from inhabited land (Reference B.8, p. A-3).

Five hazard afm were. in effect.
launch hazard area, and the trajectory

The booster impact area of 30 nmi (93

specified. The nuclear hazard area. the
hazard sector have been described above.
km) radius was within the launch hazard

area and centered on the launch point. The malfunction impact limit lines orig-
inated tangent to the launch hazard area, extended 35° north and gouth of the
intended flight path. and terminated at an arc 1,300 nmit (2.409 km) from the
launch point. These lines and the ﬂ.aoo-mx (2.409-km) arc of the radius
bounded a fifth hazard area, although it does not appear to have been referred
to as such (Reference B.0.5 p. F-1).

Task force ships and aircraft were to patrol the nuclear, launch, and tra-
Jectory hazard areas. The missile was| not to be launched 1f other than task
force ships were in the launch ot nuclear hazard acess or if unauthorized aic-
craft were in the air over the vnuclnT hazacd area (Refetence B.0.5. pp. F-2,

7-13; Reference B.3.2, p. A-3).

) . |
‘,::: Department of Defense (DOD) u!otyistandard- were used as the minimum cri-
N teria for eveluating the adequacy of nuclear safety for all activities per-
hSd formed during FRIGATE BIRD. These standards addressed arming and firing limits.
N not radiological safety. The DOD -undyhrds emphasized msasuces to prevent un-
authorized ot inadvertent arming, launching., or firing of the missiles. During
.‘2 any operation affording access to thoi migssiles, a minimun of two authorized
.j personnel had to De present. These personnel hed to Ue capable of detecting
N incortect or unauthurized procedures and be lamiliar with safety and security
:: requirements. The number of persons with access to the nissiles was to be kept
L to the minimum, consistent with the operations plamned (Reference B.0.5,
q p. P-2). i :
o {
N Range safety was the immediate responsibility of the Missile Flight Safety
| Officer, stationed aboard Nocion Sound. Xe had the authority and responsibility

»

vy

to terminate the flight by destroying §h0 nisstle 1f any one of several situa-
tion: arvee (Reference B3.0.35, p. F-3): |

!
1. The tracking radar 414 not acquire the nissile after it -

:'.':4 popped out of the water and started its powered flight
.‘,':.3 downrange

;‘;: 2. The tracking radar lost contact with ths missile

L]

! 3. The missile flight path became such that the wathead

would detonate outside of the nuclear hazard acea.

x. I

4

Por the conduct of FPTCATE BIRD, Ewathor forecasts were needed for the

launch, trajectory. and nuclear hazerd areas. In addition, “orecasts of en

i
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route weather were needed for the aircraft based on Chrigtmas Island and ¢ jer-
ating in or near the various hazard areas. Yorktown., Norton Sound., and Souther-
land were to launch and track weather balloons and take surface observations
at regular intervals beginning 3 days before the shot. WB-50 weather reconnais-
sance aiccraft, operating from Christmas Island, were to provide cloud survell-
lance information for the nuclear hazard area on shot day. Yorktown weather
facility was to prepare the weather reports for operations in the launch hazard
area. Joint Task Force Weather Central on Christmas Island was to prepare the
ferecasts for the nuclear hazard area (Reference 8.0.5, p. E-1).

Operations

Movement of ships toward the launch area began on 16 April when Ethan Allen
put to sea from Charleston, South Carolina. The submarine passed through the

. Panama Canal on 21 April and arrived in the launch area on 2 May. On 27 April

the range safety ship, Norton Sound, sajled from Port Hueneme, California, with
CJIG 8.3 aboard. On the same day Yorktown., in company with Bcush, Maddox. and
Mocre left Long Beach, California. Also on that day preston left Long Beach
separately. On 28 April Norton Sound rendezvoused with Preston and with York-
towr; and her accompanyirg destroyers.

During the transit to the launch arva, the elements of the task group prac-
ticed procedures required for a successful test. Yorktown and Norton Sound
checked out and exsrcised Norton Sound's newly installed missile-tracking sys-
tem. Two of Yorktown's S2¢s had been fitted with tracking beacons like those
in the four test misgiles. The aircraft flew missions to te2st the tracking
system and to give system personnel practice in rapid acquisition of a target.
Since the szpot where the missile would emerge from the water would be known
only approximately, the tracking personnel had to lock their radar onto the
miseile quickly., before it disappeared into the clouds. If they were unsuccess-
ful, the MNissile Flight Safety Officer was 0 order the destruction of the
migssile. In addition, Norton Sound's newly inatalled underwater telephone was
tested in preparation for communication between the task group commander and

the Missile Flight Safety Officer on board and the submerged Bthan Allen.
Yorktown, Norton Sound, and the destroyers arrived In the launch area on

2 May and rendezvoused with Ethan Allen. Falqout, Southerland, Carvonere, :nd
Medreqgal arrived in the impact area on the same day (Reference C.3.1 pp. G-6
to G-9), ‘

Communications problems plagued the rehearsal period. On 2 May the task
force elements ran checks from test positions. Full rehearsals were conducted
on 3 and 4 May. Personnel, ships, and alrcraft appeared ready, but adequate
cormminications between Norton ZSound and HqQ JTF 8 on Christmas Island could not
be maintained. The communications problems had two major sources: (1) electro-
wagnetic propagation anomalies present in the tegt area during the planned pre-
dawn launch tioe and for several hours thereafter, and (2) interference from
other Pacific Fleset transmissjions. While seeking a solution, the task group
commander delayed t.e Polaris launch from 5 to 6 May. A two-part solution was
worked out in which the launch was set for a later hour iIn the day and all
Pacific Flear transmissions on certain frequencies were halted, giving exclu-
sive use to JTF 8 (Reforence C.3.1 pp. G-10 and 5-11).
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Despite the prospect of marginal weather at both lammch and impact areas,
the detonation was set for 1100 on 6 May. About 1016. & l-hour hold was ordered
in anticipation of showers that could rain out radiosctive material on fisher-
men near the nuclear hazard area. Search planes used the hold to further check
on the fishermen's location and WB-50s continued charting the weather develop-
ments. Two 30-minute holds caused by the same problem followed at 1124 and
1200, pushing detonation time back to 1300. Varilous ainor technical problems
aboard the submzrine. the need to ceposition the sampler aiccraft, and clouds
in the launch aree pushed back the launch still further. finally local weather
reconnaissance near the launch area indicated that at about 1417 a break In
the clouds would occur for launch and detonation downrange at about 1430. At
1417:49 the missile was launched, and its warhead detonated in the air over
the nuclear hazard area at 1430:16 (Reference C.3.1, pp. G-11 and G-12). Fig-
ures 74 and 75 show the missile on its upwavd flight. and Figure 76 shows the
FRIGATE BIRD cloud. '

PO T .

WEN PSP S .

P

s

AR T

Figure 74. FRIGATE BIRD Polaris launch viewed from helicopter; USS Maddox
{0D-731) in foreground, DOMINIC.

192

I A

PR LR R R A Al S

44ﬂ----------I--IllIIlllllllllllllllllllllllllllllllllll..




>

N

LY

.\(5 S

-
&

rs

M Y
raly

&

"

.
2

1)

%,

A
v

\.L‘p

3

. -
ata
Dy o

-
-

AT
L W WS4

et

B e

. v e s

£y

7y

g

B

mwﬁ u}%

FRIGATE BIRD Pslaris launch viewed from USS Maddox (0D0-731),
DOMINIC.
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Figure 76.

FRIGATE BIRD cloud as viewed through the periscope of
USS Carbonero (SS-337), DOMINIC.
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There was no experimental program as such on FRIGATE BIRD, although as part
of the proof test of the system yield, measurements were made. These yleld mea-
surements were made by optical instrumentation in the submarines and alrcraft
and by cloud sampling aircraft. The sampling alrcraft were B-57s based at
Chﬁistmas Island. Cloud sampling began at H+70 minutes and continued for almost

2 hours (Reference D.6). Samplers and sampler control aircraft were probably
net) in the vicinity of the burst at burst time. :

Documentary photography from a C-54 aircraft was planned, but there is no
evidence that this took place.

|

| The possibility of exposure to personnel on surface ships or aircraft in
thel area of the launch appears to have been nil. Of the ships present, only
Norton Sound did not participate in any other test during DOMINIC, so only the
badge readings from that ship can be attributed solely to FRIGATE BIRD activi-
ties. Three hundred and thirty-five men were badged on Norton Sound, but only
one%of the badgez is recorded as showing any exposure and that was 0.038 R, an
extfemely low reading.

|

‘The deck logs of the four ships at the 1mpact end of the test range mention
no fallout. None of the badges issued to crewmembers of Medregal show radiation
exposure and less than 10 percent of Carbonero badges show any: the maximum
was | about 0.021 R. The submarines, of course, were submerged at detonatilon
time, but they surfaced later and rendezvoused with Southerland to transfer
technical personnel, instruments, and exposed film to the latter ship. Because
Palqout and Southerland participated in other shots during DOMINIC, radiation
expﬁsure to thelr personnel from FRIGATE BIRD cannct separately be identified.

iThe crews of the aircraft from JTG 8.4 participating Iin cloud sample col-
lection over the impact area had potential for exposure. The Alr Force 1211th
Test Squadron provided the sampler planes and flight crews, and during the
lond return flight to Christmag Island (525 nmi [973 km)) the crews would have -

been exposed to the radiation emitted by weapon debris that may have stuck to
the 8-57 during the cloud penetration.
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CHAPTER 6
SWORDF ISH

INTRODUCTION

SYORDFISH, the fifth U.S. underwater nuclear test, was the detonation of a
Navy nuclear antisubmarine rocket (ASROC). The ASROC is essentlally a nuclear
depth charge attached to a missile. On 11 May 1962, USS Agerholm (DD-826),
steaming in an area about 370 nmi (about 685 km) west-southwest of San Diego.
California, fired the ASROC at a target raft about 4,000 yards (3.7 km) dis-

.tant. The target raft and the warhead detonated below the surface at 1302 local

time, coordinates 31°14.7'N, 124°912.7'w.

Joint Task Group 8.9 (JTG 8.9)., a subordinate organization of Joint Task
Force 8 (JTF 8). cnnducted the SWORDFISH test. The task group was organized
solely for the test, and it was made up of 19 ships, 2 submarines, some S5
naval aircraft, and 5,180 men, both civilian and military. drawn from the joint
task force and other organizations as required (Reference C.1.D, p. B-2).

DEPARTMENT OF DEFENSE TASK GROUP SUPPORT

The Joint Chiefs of Staff (JC3) had directed the Commander JTF 8 (CJTF )
to conduct an underwater nuclear weapon test using the ASROC, and he in turn
had assigned the task to CJTG 8.3, the naval element of the joint task force.
The staff of CJTF 3 did much of the initial planning for SWORDFISH. On 3 March
1962, CJTG 8.3 established Task Unit 8.3.4 (TU 8.3.4) to complete the planning
for the test. JTG 8.9 was activated on 25 April as an additional command of
CITG 8.3. JTG 8.9 1included all the JTG 8.3 assets assigned to the operation,
plus elements of other commands as required (Reference C.1.D, p. B-6).

The organization of JIG 8.9, with participating units listed., 1s outlined
below (Reference C.l1.D, pp. B-4 through B-6 and B-12: Reference B.9, pp. 1-3):
JIG 8.9 CJTG 8.3 in his role as CJTG 8.9
T™ 8.9.1 Operation SWORDFISH Test Directorate

TR 8.9.1.1 VELA Project Elements: USS Tawakoni (ATF-114), USS
Arikara (ATF-98). UsSS Lipan (ATF-83), USS Cree, USS
Gannet (MSC-290), and Chilean ATF Yelco

TR 8.9.1.2 vWeather Reconnaissance Element: Patrol Squadron 46
(VP-46) '

TE 8.9.1.3 Technical Photography Elsment: Detachment 35, Heavy
Photographic Squadron Sixty-Two: (VAP-62): Marine
Alrcraft Repair Squadron 37; (MARS-37): and TU 8.3.%
(Mobile Photographic Unit, Pacific)

TE 8.9.1.4 Oceanographic Reconnalssance Element: USS Sioux and
USCS&GSS Pioneer
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TE 8.9.1.5 Radiological Safety
TE 8.9.1.6 Submarine Tralning Element UsSsS Sea Fox (SS-402)

éa TU 8.9.2 Scientific Unit
Eq :: ::::;:; Naval Ordnance Laboratory (NOL)
g ' TE 8.9.2.3 Naval Electronic Laboratory (NEL)
§§4 TE 8.9.2.4 Naval Radiological Defense Laboratory (NRDL)
'_;}_: TE 8.9.2.5 David Taylor Model Basin (DTMB)
o3 TE 8.9.2.6 Bureau of Ships (Buships)
T TE 8.9.2.7 Edgerton, Germeshausen & Grier, Inc. (EGSG)
€§ : Other participating sclentific organizations:
:\? Woods Hole Oceanographic Institution (WHOI)

Texas A&M College

Offlice of Naval Research (ONR)

=
3
3: U.S. Coast and Geodetic Survey (USCEGS)
N TU 8.9.3 SWORDFISH Operational Unit
<
i

4,

-

TE 8.9.3.1 weapon and Sonar System Test Element: Agerholm (with
Commander Destvoyer Squadron 5 embarked), usg

_:, Richard B. Anderson (DD-786), USS Hopewell (DD-681),.
Qé UsSS Razorback (8S-394) (with Commander Submarine
;f:,i Division 51 embarked), and Sea Fox
el
‘ f{% ~ TE 8.9.3.2 Towed Array Streaming Element: USS Monticello (LSD-
. 3 _ 35) witih Marine Corps Medium Helicopter Squadron
o 363 (HMM-363) aboard, USS Bausell (DD-845), and USS
&Qi Kolala (ATF-109)
’n
o TE 8.9.3.3 Survelllance Element: USS Yorktown (CVvS-10) (with
5}] Commander Carrier Division 19 embarked), carrying

.

hY
"
.

R},

GO

the Carrier 2Antisubmarine Warfare Group (Anti-
Submarine Squadrons 23 and 25, Helicopter AaAnti-
Submarine Squadron 4, and cCarrier Airborne Early
warning Squadron 11); USS Maddox (DD-731) (with
. Iy Commander Destroyer Division 232 embarked)., USS
i Brush (DD-745), USS_Samuel N. Moore (DD-747). and
a ' USS Preston (ID-795).

At
Y

1S

"The role of thb= Army and Air For~<e in SWORDFISH appears to have been lim-
ited to a few individuals. No units of either service have been identified.

R
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o
o
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Participating personnel by branches of service or other mator organizations
were as follows (Reference C.1.D, pp. B-5 and B-6):
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ﬁavy 4,935
Marine Corps 30
Army 1
Air Force . 15
Coast & Geodetic Survey 40 .
Chilean Navy (estimated) 75
Project civilians 84

Total ‘ 5,180

TEST OBJECTIVES

SWORDFISH was both é weapon system test and a weapon effects test. ASROC
was rapidly coming into the Navy's weapons 1inventory and was programmed for
wide deployment. A successful ficing of an ASROC missile would prove the sys-

‘tem in the hands of regular Navy crew under conditions similar to those that

might be met in antisubmarine warfare.

The weapon effects program was designed, first, to gather data on the ef-
fects of an underwater nuclear explosion (both on the target and on the ships
of an antisubmarine surface attack unit) and, second, to gain additional basic
data on the phenomenology of underwater nuclear explosions and their effects.

The SWORLTISH scientific director divided the ASROC's effects geographic-
ally into two classes, onsite and offsite, offsite effects being those at more
than 12 nmi (22.2 km) from surface zero. The experimental program strongly. em—
phasized measurement of onsite effects to aid in repid development of tactics
for ASROC use against submarines. The SWORDFISH test was to help determine
(Reference C.1.D, p. B-2; Reference C.2007, pp. 3-4): ‘

1. The minimum delivery range that would leave the attacking
destroyer's sonar in sufficiently good condition to per-
mit an immedlate second attack '

2. The minimum range at which an attack could be launched
and leave the destroyer's mobility intact, but risking
casualties and damage to equipment :

3. The restrictions imposed by radiocactivity on the de-
stroyer's subsequent maneuvers :

4. The safe standoff distance for a submerged submarine
launching an ASROC

.5. The degree to which information from standard Navy high-
explosive shock tests could be extrapolated to nuclear
explosions.

Offsite experimental projects were designed to:

1. Investigate blast effects on strategic hydroacoustical
systems
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2, Improve the theoretical understanding of long-distance
propagation of hydroacoustical signals and hence the
ability to detect underwater nuclear explosions

3. Investigate the drift and diffusion of radicactive mate-

rial created by the explosion and 1ts influence on marine
1ife.

TEST SITE SELECTION

A satisfactory test site requlred weather and physical characteristics
that would permit maximum vata collection. Moreover, it needed to be relatively
isolated for protection of those not 1involved 1n the test and to minimize
unauthorized observation. Of major Iimportance in the SWORDFISH experimental
program was unimpeded propagation of the shock wave and 1its reflection from
the sea floor with a minimum of distortion and absorption so that both the
direct and reflected shock waves would hit the hulls of JTS 8.9 ships. Conse-
quently, test organizers looked for deep water over a fairly flat bottom, rela-
tively free from sediment. The location also needed to be away frem commercial
fishing. Test planners feared a detonation 1in a commercial fishing area would

result 1n catches with detectable levels of tadiocactivity (Reference C.2007,
p. 73).

Initially, SWORDFISH was planned for an area between Johnston and Christmas
islands. However, because of commercial fishing thers, planners shifted their
attention to the general area of the WIGWAM test in 1955. The location finally
selected was somewhat to the north and east of the WIGWAM site. It met the
criteria of weather, bottom configuration, water depth, and 1solation. Ploneer
mapped a section of the bottom in detall, planting a marker buoy '‘designated
Point Alpha (Reference C.2007, p. 73).

TEST ARRAY

SWORDFISH was distinguished from prev.ous underwater tests In that the
target array included active fleet ships eaulpped with modern weapons at dis-
tances from surface zero close enough %o be considered tactically significant.
Initially, the planners had hoped to have post-wWorld wWar II destroyers and
submarines. perhaps even a nuclear submarins, hz part of the target array. They
had to settle, however, for three modernized wWorld War II destroyers equipped
with ASRCC (Aqerholm., Anderson, and Bausell) 4in addition to the destrsoyer
Hopewell and submarine Razorback, both also of World Wer IT vintage,

The target-array elements were both towed and under their own power. Pro-
ceeding under their own power were Agerholm, Anderson, Hopewell, and Razorback,
all instrumented to cecord various data. Anderson also secrved as the backup
firing ship in case Agerholm was unatle to launch 1ts ASROC. Hopewell and
Razorback were In the array primarily to play a role 1in the sonar experiments.

Several other ships in the area of the detonation were instrumented, but they
were not counted in the target array.

The towed portion of the array was used to position the ASROC target raft
and many Iinstruments. The ocean Tleet tug, Molala, slowly pulled a buoyant
polypropylene tow line Jjust over 6 miles (l0 km) long. The relatively light
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weight of :his tow line facilitated handling, and its bduoyancy prevented it '
from dragging the instrument stations out of position (Reference C.2005, p. <
47). The line was 1n sections so that it could be stored on reels of manageable E
size. At intervals along the line when it was streamed out behind Molala were :
eight instrumented coracles. two instrumented platforms, the unmanned destroyer “
(Bausel]l). the target raft, and a raft called the tar bartol. oc¢ smoke barrel, o4
to mark the end of the tow line. =
The type of coracle used in the towed array was a round fiberglass buoy ';
with springs suspending its top and attached instrument Hell from its hull 3

(Figure 77) (Reference C.2004, pp. 22 and 23).

R 1 A

)

-

TEST PREPARATIONS

From 19 April to 7 May 1962, men and equipnent of JTG 8.9 were assembled
in San Diego, California, with task group headquarters established at the Naval
Repair Station. San Diego preparations for operations at the test site in-
volved four major efforts: (1) construction of the towed array., (2) shipboard
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installation of project equipeont, (3) ship inspections, modifications. and
repairs, and (4) rehearsals at #-a (Reference C.2007, pp. 78-79).

Two rehearsals with all urnits except the survelllance group were conducted
in a training ares near 3San Diegn. The seawocthiness of the towed array was
varified. Ships' crews were trained in required maneuvers. The timing system
was tcsted, as was the scheme for cocrdinating thn ASROC launch with the posi-
tion of the alrcraft over the surface zero (Reference Z.2007, p. 80 Reference
€.1.D, p. B-9). —~—

SAFETY PLANNING

To provide for nuclear safety at peacetime test standards, TITGC 8.3 con-
vened a safety committee of technical experts to examine every aspect of the
potential nuclear hazard and to rteport to the task force commander ard the
Atomic Energy Commisslon (AEC). In a 26 Msarc' 1962 memorandum to CJTF €, the
committee reporred that the test plans assured adequate safety. The test planl
as acproved by the committees assessed the risks of a wild missile or of a pre-
mature detonation close to the firing ship so small as to be accepted without

2
¥

b sprcial precautions. Because the ASROC warhead was to explode well below the
:3 surface, the water would absordb ruch of the Dblast energy. Nevertheless, two
fj situations had to be considered in which the shock wave produced by the deto-
{i nation wou'd be a danger to the task group: {(!' a major error Jn the missile's

range or bwaring, and (2) a detonation above » surface or at a shallow depth
(Reforence C.1.D, p. B~7: Refarence C.20L07, pp. %2-%4).

oo

fd To reduce the 11sk 1o an acceptable level, all ships were ex~luded from a

1j Tone extending from mintmum to maximum delivecry range and about 20° on each

rq side of the lina of fire. Although the chance of premature detonation was ex-

e tremely small, guidelines were established to minimize the risks to personnel
as well as to give furthec protection in case of a range oc bearing error

N (Refecrence <.2007, pp. 55-%55)°

vy

g: 1. Shortly befure launch all personrel except those needed

o for the test were 10 go below decks

3; 2. Juzt before launch, topside personnel without high-density

gogqgles ware to turn awny and keep thelr eyes closed until]
the ASROC's entty into the water was verified

i€ -

i,

h{ 3. Helicopters wers to keep at least 9,000 yacds (8.2 m)

Ve from the target raft

‘ﬁ 4. Alrcraft directly above the target raft were tn maintain
an altitude of at least 18,000 feet (5.5 km)

- 3. All other alrcraft were to stay at least 7,300 yards (6.9

km) from th~ target raft

.o .

17 TR

6. The task grcup was to have the capability for predicting
the fallout pattern of an acc.dental airburst to ald the
~ ships in avoiding contamination.

o«

-ﬁ Pant underwater nuclear tests had revealed the baue surqge as a major poten-
> ti1a] source of tadiological exposure. The SWORNFISH detonation would produce a
-

-

!
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' large base surge if 1t occurred approximately when and whore planned. Conse-
: quently, the following qguidelines were adopted to minimize personnel hazards
f'-ni frcm transient cradiation borne by the base surge. Again range ard bearing
.1:% errors were a factor in the calculations (Referwncr; C.2007, pp. 55-57):
;\3 1. No manned surface units were 0 be in a dowwind semi-
o clccle, 90° to 2707 from the expected surface zero.
5 2. No manned stationary units upwind were to be closer than
I 4,000 yards (3.7 km) and none crosswind closecr than 5,000
. vards (4.6 km) from the projected surface zeco.
o 3. If wind speed wire less than 8 knots (14.8 Xa/hc), close-
in ships were to "maneuver appropriately.” The mesaning of
this is not made clear in the source documents. but per-~
- haps those in charge feared that too light a wind would
f-f: allow the base sucrge to spread further upwind and cross-
i wind than would be the case with a stronger wind.
.}‘i

4. The test would be delayed if the wind were less than
3 knots (5.6 m/hr).

v
i

32

gt uring the buildup phase, four major tasks affecting radiation safety were
& completed: (1) writing of a radsafe annex for the SWORDEFISH Operation Order.
$'4. (2) procurement of instruments and equipment, (3) selection of qualified. rad-
J:“j safe personne]l, and (4) indoctrination and treining og tesk group pecsonnel

(Reference C.2007, p. 226).

Alchough chances of a rtunavey missile or of a presatuce detonation were

<M

o “very small and the danger from the base surge could be handled fairly well by

;q careful positioning of the ships. several postshot activities posed potentially

) formi jable problews in radiological sefety. Instruments had to be recovered
from the various platforms and coracles. Water samples hed to be obtained from

~ the contaminated pool, the earlier the bettecr, to. deternine device performance,

23 and the radiocactive pool hed to be tracked.

¢ .

& The following exposur? limits were set for the SWORDFISH operation (Refecr-

;N ence B.9, p. R-I-1): .

i 1. The Maximum Permissitle Exposure (RPE) for pecsonnel who

"o had not reached their nineteenth birthday was not to ex-~

& ceed 1.2% R (gemma plus neutron)® in 13 consecutive weeks

.:; 2. The MPE for individuals who had reached their nineteenth

N birthday was not to exceed 3.0 R (gamma plus neutron)* 1in

13 consecutive weeks

3. At no time wes an individual's cumulative [i{fetime expo-
sure to exceed an amount determined by (N - 18) x S R,
where N is the age of the indlvidual in years at his last
birthday

* Such limits are usually given a3 garma plus beta rather than gamma plus neu- .
tron: however, the source document clearly gives beta plus neutron.
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4. No individual without a specific waiver was to be ex-
posed to radiation unless he had reached his elghteenth
birthday.

Film badges and standard Navy radiation exposure forms were issued for all
project personnel, ships, and alrcraft assigned to participate in or observe
SYWORDFISH. The badges were to be worn at all times once issued (Reference B.9,

. R-4). Co -

Stancards were set for maximum levels of radlological contamination on the
skin and clothing of task group personnel. Standards were also set for the
amount of radiological contamination allowed to collect in the evaporators
used aboard ship to pruduce fresh water before consumption of the water was
prohibited (Refersnce B.9, pp. R-6, R-I-1 and R-I-2).

Although the chance of an airburst was small. commanding officers were
enjoined to ensiice that all personnel within view of trhe burst turn away from
the detonaticn point, close thelr eyves, and cover their eyes with their fore-
arms to protect themselves from retinal burns., All hands not needed on deck
wure to be sent below and ordered to keep away from the portholes until after
the blast (Reference 8.9, p. R-7).

A radiological exclusion (radex) ares was defined as an area with a radia-
tion level of 0.010 R/hr gamma or 1.000 counts per aminute (CPM) alpha per 55
em?. No individual with a total exposure of 2.5 R or greater for the preced-
ing 13 weeks would bo allowed to enter a radex area without the permission of
the radaafe officer. No person was to enter an area with a radiation exposure
rete exceeding 13 R/hr (Relerence B.9, pp. R-7 and R-I-1). The towed array was
automatically considered a rrdex atea regardless of its radiation level.

All poi'sonnol enteting or leaving the towed acrray were tO0 be processed
through the decontamination center established on Monticello. Before going to
the array, mwombers of & recovery party were to roceive protective clothing,
radiation datection ingtruments, and the latest radex iInformatiun from the
center's radsaf%e =ataff. At least one radsafe monitor was to accompany eech
recovery party. Upon returning from the array, pertonnel were to be checked
for contamination, decontaminsted 1f nocessary, and turn in theit equipment,
No contaminated clothing was to be worn i ciean aceas of the ship (Reference
B.9. pp. R-7 and %-1-3).

Equipient from the target acray brought aboard Monticello was to be placed
in predesignated stcrage areas following decontamination if feasible. No equip-
mers was .0 be worked on or removed from a contaminated storage area wilthout
permisgion from tho .ask group radsafs offfcer or his representative. No equip-
ment ras to be released from the contaminated storage areas with removable
contamination or exposurs rates exceeding the established limits., Just what
thesrs limits were, however, 18 not clear (Reference B.Y, pp. R-7, R-8, and
R-1-4). i

Good weatner was vi*al to successful completion of the test. The following
criterla for acceptable weather were estabiished:
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o Sea surface. Crest-to-trough wave heights less than 8 feet
(2.4 meters)

- @ Surface winds. Steady with speed below 18 kmots (33.4 k-/
he)., but not less then 3 knots (5.6 km)

o Cloud cover. Less than half the sky covered up to 20,000
feet (6.1 km) altitude.

Safety considerations requited that fallout predictions be made to guide
ship escape maneuvers in the event of an airburst. This cequited frequent,
planned weather observations up to 20.000 feet (6.1 km) (Reference C.2007, p.

62).

Oon board Monticello the task group had its own weather forecasting unit,
consisting of one officer and two enlisted men. They received data and fore-
casts from the U.S. Fleet Weather Facility. Daily weather reconnaissance
flights were flown in support of SWORDFISH by VP-46 from Naval Air Station
North Island, San Diego, California. Pioneer made regular sucface observations
and gathered data by radiocsonde and pilot balloon. Jioux transmitted informa-
tion from Point Baker (349N, 126°W). Yorktown made radar wind balloon ob-
servations (Reference C.2007. pp. 214-216).

The usual need to keep unauthorized ships and aircraft awey from the test
atea was increased during SWORDFISH by the decision to test without prior pub-
l11c announcement of a danger zone. Yorkiown's Combat Information Center and
ajrcraft probably bore the major burden of the surveillance effort. Surveil-
lance for surface contacts was to extend to a radius of %0 nmi (92.6 km) and
for air contacts to a discance of 100 nmi (185 km) from the planned detonation

point (Reference C.2007, p. 64).

TEST OPERATIONS

On 4 May the task group units began departing San Diego for the test area,
with the majority departing 7 May. The sucvelllance wunit (Yorktown. Brush.
Preston. Maddox and Moogre) that wes to assist in SWORDFISH 2ls0o took part 1in
FRIGATS BIRD about 1,250 nmi (about 2,315 km) south-southwest of the SWORDFISH
test area. The Polaris test wes conducted on 6 May, at which time the surveil-
lance unit steamed for the SWORDFISH site. Aboard Yorkicem was CJTG 8.3, who
had served as CJTG 8.8 conducting the Polaris test and who was scheduled to
head JTG 1.9 for SWORDFISH. EKarly on 9 May, all units other than those assigned
to distant stations had assembled in the test area for pcetest conferences and
preparations. Commander JTG 8.3, now 1in his role as Commander JTG 8.9, trans-
ferred to Monticello (Reference C.1.D, p. 3-11).

SWORDFISH was planned for 10 May, but marginal weather and a secies of
minor technical problems on Agerholm and on the lead A3D alrcraft caused post-
ponement of the event for that day and its rescheduling for the next.

The positions of the shipe., aircraft, and towed acrray at ghot time are
shown in Figure 78. The projects that each participated in are alsc 'ndicated
in PFigure 78. Positicns of the ships. instrument stations, and ajrcraft are
tabulated in Tables 17 and 18. Surface zero, the point directly abov: the
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Figure 78. Positions of DOMIMIC, SWOROFISH task group elements at shot time
(source: Reference C.2007, p. 95).
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Table 17. Posittons of task group ships at shot time
relative to surface zero, DOMINIC, SWORDFISH.

Sig Ranged Bear ing
iga Array Element (yards) {km) (degrees)
a5
5y USS Baysell (00-845) 2,200 0.671 - 338
i USS Agerholm (00-826) 4,348 1.325 298
- USS R.B. Anderson (0D-786) 4,150 1.265 325
N USS Sloux (ATF-75) 8,650 2.637 342
>’ USS Hopewell (DD-681) 4,200 1.280 21
::; USS Razorback (SS-394) 4,500 1.402 251
N USS Monticello (LSD-35) 7,940 2.420 250
USS Molala (ATF-106) 6,250 1.905 3
o Flatform 1D : 1,427 0.435 335
3‘,5{ Platform 20 ‘ 1,040  0.317 132
- Target Raftd 348  0.106 306
EN Coracle 10 2,475  0.754 337
Criacle 20 1,1M 0.522 337
Coracle 3b 1.393 0.425 135
£3 Coracle 4P 810 0.247 181
o Coracle SP 1,190 0.363 176
o5 Coracle 6P 2,297  0.700 m
Py - Coracle 7P 3,447 1.051 169
Coracle 8D : 4,930 1.503 168
Smoke Barreld 5,230 1.594 167
‘v USC&GSS Ploneer 12,600 3.840 356
; YS$S Preston (DD-795) 4,700 1.433 300
™ USS Yorktown (CVS-10) 9,850 3.002 309
ny ySS Bruzh (00-745) 8,050 2.4584 2
: USS S.N. Moore (DD-747} 7,170 2.185 ]
YSS Maddox (0D-731) 4,800 1.463 36
RS Position buoy 3,120 0.957 126
o Position buoy? 3,447  1.051 169
o Position buoy 3,250 0.997 157

v F
“ale N e

Notes:

aPoﬂtion determined by rader éxcept as notud.

-

P
|f'; b

{3 Position determined by aerial photography.
{§ Source: Reference (.2007, pp. 97-98.
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Table 18. Positions of aircraft relative to surface zero, DOMINIC,

SWORDF ISH.
Atrcraft .

Type . Location Relative to Surface Zero

A3D Altitude 20,000 feet (6.1 km), heading 330°T7, 3,200 feet (975
meters) beyond surface zero

A30 Altitude 20,000 feet (6.1 km), heading 330°T, 71,100 feet (335
maters) beyond surface zero

RSO Circular flight path; altitude 10,000 feet (3.0 km), 31,300 feet’
(9 54 km) horizontal range, bearing 150°T

RSD Circular £1ight path; altitude of 10,000 feet (3.0 km), 35,700 feet

(10.89 km) horizontal range, bearing of 250°7

Aetonation, wes about 350 yards (320 meters) southeast of the target raft., The
rocket was fired from Agerholm (Figure 79) and entered the water a few yards
closer to the target rafr along the line of fire. ‘

Hopewsll'3 speed was about 4 kno*s (7.4 km/hr). Equipment shown in Flgure
78 but not listed in Table 17 were the unmanned Project 1.3 submarine simula-
tors and the Project °~ 1 sonobuoys. The submarine simulators were submerged
from 5) to 100 feet (135 %» 30 meters) and traveling as indicated by the dashed
lines in Figure 78. The black dot at the end of each dashed line indicates the
approximate position of each of the simulators at detonation time. The sono-
buocys were positioned in a line due west of the target raft. The sonobuoys'
general position 13 indicated by cha wavy lines on the left of Fiqure 78. All

ships except Hopewell were esgsential)y stationary, with speeds ol 1 knot (1.85
km/hr) or less.

About 40 seconds after the A3SROC missile was launched, its nuclear depth
bomb exploded. A small fraction of a second «fter the burst, the slick, a
rapidly expanding ring of darkened ater at the intersection of the expanding
spherical shock wave and the water surface, became visible to alrcraft over
the surface zero. Initially the si 'k had a well-defined edge but became dif-
fuse as the radius increased (Refe.ence C.2001, p. 61). In less than 1 second,
the spray dome appeared, and within about § seconds 1its radius was nearly 1,300
vards (914 meters) and ths spray dome reached a height of almost 750 feet (229
meters) (Figure 890). Radial water plumes broke through the spray dome about
7 seconds after the burst, reaching a maximum height of about 2,100 feet (640
meters) in 16 seconds. The plumes were the first radloactive material to appear
above the water surface. As the spray dome and plumes fell back toward the wa-
ter's surface, they formed the base surge, a flat doughnut-shaped cloud moving
outward from the point where the spray dJdcme had broken the surface. The base
surge consisted of small water droplets and was radinactive. About 110 seconds
after the detonztion, the base surge reached its maximum upwind and crosswind
distance of about 2,000 yards (1.8 km) from surface zero. At that time it
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Figure 79. SWORDFISH ASROC missile launch from USS Agerholm (D0-826),
Operation DOMINIC.
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Figure 80.
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DOMINIC, SWORDFISH spray dome and plume with USS Agerholm (00-826)
in the foreground.
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extended about 2,500 yards (2.3 km) downwind. The base surge remained visible
for about 10 minutes, but 1t persisted as an invisible aerosol for at least 20
minutes (Figure 8l). The foam patch visible on the surface as the base surge
dispersed and evaporated had a radius of about 2,000 yards (1.8 kﬁ). about the
same as the base surge excent for its downwind extension. The fqam patch re-
mained visible from the ait lor several hours (Figure 82) (Reférence c.1.D,

pp. B-13 and B-16). Figure &3 1s a plan view of the foam patch and base surge
after 5 minutes,

Movements of Razorback. Agerholm, Anderson, and Hopewell for up to three-
quarters of an hour after the shot are shown in Flgure 84, Maonticello and
Molala moved very little. The upwind portion of the towed array., including
Bausell, moved very little because it was still attached to Molala. The down-
wind portion of the towed array, consisting of a length of tow line and cora-
cles 5, 6, 7, and 8, drifted scutheast with the cucrent. Coracle 4}and probably
the target raft had become detached from the tow line. An RDS5 alrcraft frowm
the Third Marine Alr wing apparesntly made the first effort to investigate the
SWORDFISH radiocactivity by flying over the pool of radloactive water at 3,000
feet (914 meters) 15 minutes after the shot. The radiation exposure rate “ex-
ceeded S0 r per hour." At 50 and 60 minutes after the shot, the qircraft flew
over the pool at 1,500 feet (457 meters), detecting an exposure, rate of 0.8
R/hr. Corrected for altitude attenuation, this does not correléte with the
predicted values or those obtained by Sioux. but the record does[noc explain

_further. After returning to base at El Toro., California, the aircraft was mon-

itored and no contamination was detected. The highest individual exposure read-
ing among these cre«s was 0.149 R (Reference C.2007, p. 230).

Next to investigate the pool of radic- tive water was Sioux, tasked, as
part of Project 2.1, to collect water sampl] ; suitable for radiochemical analy-
sis of the weapon's yleld. g

|

Preshot calculations by NRDL indicated the possibility of a radlation level
of 1,000 R/hr near the surface of the pool 30 minutes postshot. Given certain
assumptions about the mixing of the radicactive water with normal seawater,
this  level might decrease to 100 R/hr 1 hour after the shot and to 3 R/hr
2 hours after the shot. If the radiation level decreased at that rate, too
long a delay in entering the pool could make 1t impossible to collect adequate
water samples. Therefore, 1t was decided to approach the pool cautiously 30
minutes after the detonation (Reference D.5, Appendix i, p. 2). |

\

At 1310, with all personnel wearing protective clothing, alliopenings to
the weather decks closed except two, and a variety of radiation detectors- at
the ready, Sioux, with crew reduced to 15, steamed toward the pool at 10 knots
(18.5 xm/hr). At 1318, with the pool about 2,000 yards (1.8 km) distant, the
radlation level on the bridge began to rise from 0.0004 R/hr, and in the next
few minutes, the rise accelerated. The ship's speed was 3 knots (5.6 km/hr).
At 1321 the ship was at the edge of the pool. With the radiestion reading on
the starboard wing of the bridge at 0.300 R/hr and rising rapidly, the ship
was advised to leave the pool. During the turning maneuver, the ship penetrated
about 200 yards (183 meters) into the pool. The exposure rate rose to an es-
timated 1,000 R/hr, and one vater sample was collected. Radiatiod levels de-
creased steadily as the ship proceeded away from the pool at flank speed. about
13 knots (24.1 km/hr) (Reference D.5, Appendix 1, pp. 3-4).
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While within the pool, Sicux had encountered an invisible aerosol extending
above the pool to a height cf at least 30 feet (9.1 meters) (Reference C.2004,
p. 45). leaving its weather decks with contamination that measured between
0.01 and 0.02 R/hr. The contamination on the weather decks was reduced by use
of the washdown system. As of 1357, with the ship well clear of the pool, gen-
eral radiation on the bridge was between 0.020 and 0.040 R/hr, but the source
of that radiation 1s not made clear in the available documents (Reference D.5,
Appendix 1, p. 4; Reference C.3.2, Sioux, 11 May 1962).

‘With only one sample of water collected and with nine of the personnel
over or approaching the 3 R 1limit, the project officer -equested an exposure
waiver from CJTG 8.9. The limit was increased to 7 R (9 R according to one
source), and by 1525 the ship had started another run at the pool. By 1553
high radiation ievels were again encountered. By 1557 or shortly thereafter,
the radlation level on the bridge rose to between 2 and 4 R/hr, implying a
level in hundreds of roentgens per hour outside. Another water sample was
taken, and Sioux departed the pool at best speed. No one aboard rteceived more

then 0.6 R during that run (Reference D.5, Appendix 1, pp. 6-7, Reference
C.1.D, p. B-1-1).

Sioux collected a third water sample at 1710. Radiation in the bridge
peaked at about 0.100 R, leading to an estimated exposure on the starboard
wing well of between 1 and 10 R (Reference D.5, Appendix 1, p. 7).

The rest of Sioux's crew returned to the ship to replace the fifteen who
had been aboard during the =:hree incursions into the radicactive pool. BAEC
radiation monitors and NRDL personnel for the NRDL-AEC project came aboard
with them. At 1808, the fifteen departed by boat to Monticello for decontami-
nation. At least some of the crewmembers 1in exposed positlons had shoes, hair,
and hands contaminated up to 0.4 R/hr. Most personnel aboard Sioux probably
did not have an opportunity to wash off their contamination before they left

" the ship for Monticello. They probably were accompanied by the three NRDL
Project 2.1 personn=2l. The 15 crewmen returned to Sloux the next morning.

Following crew rotation, Sioux made an effort to track and map the pool to
meet the objectives of the NRDL-AEC project, including the use of underwater
detectors (Reference D.2, p. 21). At about 2300 cn 11 May, the maximum exposure
rate noted above the pool surface was 0.240 R/hr., Investigatlon of the pool
for this project lasted until about 1300 on 12 May. The maxlmum exposure noted

for all passes through the radloactive pool by Sioux for the NRDL-AEC project
was 0.100 R (Reference C.2007, p. 232). ‘

The ASROC overshot the target and consequently Bausel] was farthrr from
the surface zZero than planned; therefore, the base surge did not reach the
ship. Project perscnnel boarded the ship about an hour after the shot. It was
not contaminated, even though the exposure rate on the fantail, the part of
the ship closest to the detonation, had reached 44 R/hr shortly after the blast
(Reference C.2007, p. 232; Reference C.1.D, p. B-18).

The target-array tow line had been parted, as planned, by an explosive
charge on the upwind silde of the target raft just before the ASRCC launch. The
two platforms (Projects 1.1 and 1.3). the first and second coracles (Project
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'2.1), and Baugel]l 1initially remained attached to the upwind segment. of the tow ]
1ine. Recovery persconnel, including NOL monitors, boarded platform 1 from one -
of Monticello's LCMs about 1 hour and 20 minutes after the detonation, finding KB
an exposure rate between 0.600 R/hr and 1.000 R/hr. Apparently the men did not .
stay, but withdrew to let radiation subside. Two hours after the shot, they
hosed down the platform, reducing the exposure rate to 0.250 R/hr and allowing =
recovery of instruments to proceed. : :

l“'

About 1-1/2 hours after the shot, another LCM from Monticello brought &
recovery party to platform 2, where they found a radiation exposure rate aver-
aging 1.000 R/hr, with a maximum rate of 2.000 R/hr. About 1 hour and 10 min-
utes later, they hosed down the platform to reduce the radiation level and
permit retrieval of instruments. After the gauge strings on each platform were
raised, the platforms, still attached to a portion of tha tow line, were pulled
to Monticello by LCM where they were stored in the well deck. No work was done
on the platforms until the ship arrived in Sar Diego. In port, alpha contamina-
tion was detected on the platforms at the watertlire (Reference C.2007, p. 233;

Reference B.9, p. A-3-6).

. ThTR

N

B ©

The eight coracies used for Project 2.1 presented some radiological prob- ;
lems. The base surge passed over coracles 3 through 8. leaving them with a a
general radiation level of 0.2 R/hr and contamination between the upper and )
lower sections that could not be hosed off. The pool of radiocactive water

reached coracles 3 through 6, leaving alpha contamination at the waterline o
(Reference C.2007, p. 234; Reference C.2004. pp. 56-63). A . ‘ 5

The LCMS were to tow the coracles to Monticello where they would be lifted A
aboard by the ship's crane 1f they were not too radioactive (Reference B.9, ‘.\
p. A-3-6). After-action reports do not indicate how coracles 1 through 3 “\
reeched Monticello. but they piobably were towed there by one or both of the 3
LCM3 taking recovery partlies to platforms 1 and 2. Still attached to the por- ) E
tion of the towed array downwind of the target raf:, coracles 6 through 8 were .

towed to Monticello by ancther LCM that took hold of the smoke barrel, the
raft used to mark the extreme downwind end of the array. Coracle 4 came loose N
from the tow line and was recovered and taken to Monticello. However, by 2022,

(61 meters) of line between platforms 1 and 2 measured about 2.5 R/hr. This by
length of line was se:r free to float until the next day. The next day Monti-
cello began to recover a section of free-floating line. probably that which: e
had jolned platforms 1 and 2. It became fouled in the rudder and had to be e

Hopewell had sighted a coracle and by 2057 had pulled it alongside. The ship S
apparently stayed alongside for almost an hour. What happened to the coracle il
then 1s unrecorded., but Hopewell may have been keeping the coracle in sight :
until an LCM could take it in tow (Reference C.3.2, Hopew2ll, 11 May 1962). o
.“.

Recovery of the tow line was both an operational and radioclogical problem. f:::
The svailable record does not make clear what happened. to all of the slightly o
over 6 miles (10 km) of tow line. By 2047, Molala had taken on board the por- Lia
tion of the line probably running back to platform 1. The line was contami- *~
nated, but the degree of =zontamination 1s not recorded. The line was trans- A
ferred to an LCM that took 1t to Monticello. On Monticello, personnel handling j:f
the line wore protective clothing, including plastic or rubber gloves, to pre- -j-::
vent their becoming contaminated. Upon retrieval, the approximately 200 feet -
iy
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freed by a diver before recovery could continue. The recovered line had alpha
and fission product contamination, and decontamination efforts were to no
avail, Apparently the contaminated line was taken back to San Diego (Refereuce
C.3.2, Monticwile., 12 May 1962;: Reference C.2007, po. 234-235). Sventually.

however. it was encased in concrete at San Diego and sunk at sea (Reference

C.1.D, p. B-1-2). Information is lacking on the disposition of the line join-
ing the smoke barrel and coracles S through 8.

According to the scientific director, facilities for personnel decontamina-
tion aboard Monticello proved barely adequate and a much lacger facility could
have been wused. The recovered items added significantly to the background
radiation. They hampered the monitoring of potentlally contaminated persounel

and demonstrated the need for a monitoring facility forward, away fros the
stored items.

A total of 3500 pairs of coveralls, 300 towels, 300 pairs of shoes. 200
sets of underwear, and 100 pairs of gloves had been stocxpiled on Monticelleo
as cadsafe clothing for personnel involved Iin recovery coperations. These wete
nearly exhausted by the erd of the operation (Reference C.2007, p. 239%).

Hopewgl]l alsc was acrive in recovery operations. Operations Order 1-62
called for Hopewel]l to recover the submarine simulators fired by Razeorback for
Project 1.3a {(Peference B.3.1, p. A-3-5). Hopewel]l. however, was not to enter
radizaciive water until 1 hour before sunset 1f it became necessary to retrieve
a simulator. A Iadaafe officer was to be on Hopewel]l to advise the captain
during the search for the simulators. By 1314 the ship began to search for the
sinulators. At one point the ship's whaleboat was put into the watecr, but ap-
parently that was {n response to a false alarm. By 16)7 a simulator had been
sighted, and by 16%8 1t was hoisted abcard. It was not contaminated (Reference
C.3.2, Hopewell, 11 mMay 1962:; Reference C.2007, p. 233). The other simulator

was not found. Apparently it sank from shock damage about 2 mainutes after the
blast (Reference C.2002, p. 7).

Hopewsll's apptroach to the possible coracle 4 13 described above. At about
2140 the ship began to search for a raft, although which one {8 not clear. At
one point the deck log refers to it as the pitch barrel rvaft, implying the
smoke barrel m2:king the extreme downwind end of the tow, and at another point
the deck log refers to it as the target raft, implying the raft in the middle
of the tow used by Agarholm as the aimpoint. After repeated attempts to sink
trhe rafr with small-arms flie, then with grenades, and then with fire from a
S-inch (12.7-cm) quin, Hopewel]l took the raft aboard and stored it on the main
decy. Tho log makes no mention of the raft being contaminated (Reference C.3.2,
Hooswell, 11 and 12 May 1562).

when Monticello reacned port, all contaminated items were removed and pack-
aged for shipment or turned over to the naval repair facility tor disposal. A
radiation survey of all ships ruvealed no significant contamination except on
Sioux, which had 1ts lubrication oil ccolers contaminated to a level of 0.003
R/hr. It was not necessery to deal with the problem dlirectly. The ship's engl-
neering offlcer was Iinstructed to monitor the coolers when they needed to be

{ taken apart for sarvicing (Reference C.2007, p. 236).
o
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Of #il the shipe assigned to SWORDFISH, Sioux had the highest exposure to
rediation. Table 19 shows the exposures of the 15 crewmen and I NRDL employees

aboard dur'lnq the water-sampling exercise. The CJITG 8.3 Final Report agrees
with the NROL employse's mewmorandum on the number of men with exposures over
2.5 R (Reference C.3.1, p. u-x-z*. Entries on the medical forms (NAVMED 1432)
of some Zioux crewmsmbers. however, show an exposute higher than on the gon-
solidated List (Reference C.1.2), This difference is discussed in Chaptec 13.

Sioux’'s role in the s t NRDL-ARC pool monitoring and tracking proj-
ect should have caused much less radlation exposure than the sampling; never-
theless, one NROL man who may have been aboard is credited on the Congolidated
List with an exposure of 1.620 RL The other NRDL men who may have been aboard
had exposures of 0.320 R or less 5[Roforonco c.1.2. p. 16%).

RPioneer also repeatsdly enteted the radioactive pocl, but only after the
radiation level was much reduced py decay and aixing with noncadicactive water.
Of the 102 crewmembers., 33 had no exposures and 49 had 0.5 R or less. Hopewell
ranged widely searching for the submarine oslmulator, locating the coracle, and
tecovering the smoke barrel. Although it might have entered radicactive watec,
the highest exposure among its drew was 0.276 R. Montjicello probably did not
enter radiocactive water. Its LCMs, however, iowed contaminated equipment. The
equipment was taken aboard MONticello. and stored there until the ship returned
to San Diego. The decontamination center was also on Monticello. Nevectheless,
the maximum exposure among the Munticello crew. including that incurced during
operatio.s at Christmas Island, was 0.349 R,
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Table 19. Personnel expocures on USS Stoux (ATF-75) during Project 2.1,
DOMINIC, SWORDFISH.

Dosimeter Readings (R)4

Total from

Sacond Total from Consolidated
fFirst and Third NAYMED 1432 List
Location Penetration Penetrations Tota) (R) {(R)
© Pridge
Notes b,¢ »4d 0.4 5,44 4.100¢ 4.100
4.8 0.2 5.0 4,100 2.500
4.4 0.6 5.0 4,150 2.500
3.4 0.8 3.9 4.150 2.800
3.2 0.6 3.8 2.800 2.850
2.9 0.2 2.3 2.250 2.250
2.7 0.2 2.9 0.780 0.780
2.6 0.4 3.0 2.700 2.1700
Radio Room 1.0 0. 1.1 9.970 0.970
Motor Room
0.2 0.0 0.2 0.250 0.250
0.2 0.1 0.3 0.000 0.000
e.? 0.0 0.1 0.130 c.130
£ngine Room 0.0 0.0 0.0 ., 0.082 0.082
Motor Room, Engine Room, and Mess Hall
0.9 S 0.1 1.0 0.690 0.690
Fan Taﬂb 3.2 0.6 3.8 2.73% 2.730
Fan Tad)l and Mess Mall : '
\.’ 0.2 2.0 1.700 1.700
Shaft Alley -
0.2 8.1 0.3 0.245 0.248
Note b 0.1 8.0 0.1 0.270 0.210

Motes:

[}
Dosimeters for a)1 18 personnel were reset to rero after the first penetra-
tion. They were not reset between the second and third penetration.

bﬂoadinqs taken from dosimeters of Naval Radtological Defense Laboratory (NROL)
employees . ‘

SThis NROL employee was wearing his NROL badge in agdition to his Joint Task
Force B8 (JTF B8) badge. This NROL buadge was procassad on 15 May by MROL and
read 8 R. This 1s about twize the ‘eading of his )TF 8 dadge, which read
4.1 R,

d
Maximum reading of pocket dostimeters was 5 R; reading on the first entry can
only be stated a4s 5 R or gredter,

Source: Reference 0.5,
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CHAPTER 7
FISHBOMWL -- HIGH-ALTITUOE EVENTS

CONCEPT OF THE HIGH-ALTITUOE TESTS

The FISHBOWL. portion of DOMINIC consisted of five nuclear-device detona-
tions at altitudes ranging from tens of kilometers to 400 km above Johnston
Island. The devices were carried to their detonation altitudes by rocket-

.propelled aissiles launched from Johnston Island. Measurements were made of

the effects of the detonations on the lonosphere and its ability to suppoct
radiofrequency propagation, the performance of radio and radar systems, the
response of the geomagnetic field, and various optical and thermal ffects of
the bursts.

Methods used in making these measurements usually did not cause exposure
of test personnel to ionizing radiation from the detonation. Surface or aic-
borne instruments recorded the measurements directly, or small rockets carrying
sensors telemetered information :> the recording stations.

There were., however, several experiments that were placed in pods attached
to the launching missile. These pods were designed to seperate from the missile
at predetermined altitudes so that they would be at prescribed distances from
the device when the nuclear warhead detonated. The pods were 80 inches (2 me-
ters) long and were fitted with a variety of instruments to measure the output
of the device and its effects. Figure 85 shows a launch aissile with the pods
attached. Several of the experimental projects had instruments in these pods.
The pods parachuted to the open ocran where they were retrieved by Navy shipe
and Marine Corps helicopters. The pods were returned to Johnston Island where
the expetimental agencies tetrieved theit instrumentation. This operation wes
closely controlled becsuse the pod: became radicective when exposed to the
radiation from the detonations. Their radicactivity measured 8 hours after
detonation varied from 2 to 14 R/hr for the different pods.

Attempts were made to sample the device debris directly using rockets, but

~ these collectors were never recovered during the FISHBOWL shots.

Surface and Alrcraft Stations

Surface and aircraft experimental stations were located throughout the
Pacific Basin. Some were under the burst at Johnston Island, some were on other
islands (including the Hawaiian Islands, Midway, and Vake). some were alrborne,
and sowe were on task force ships.

The Earth's magnetic fleld rises from the magnetic north and south poles
and reaches to great heights (several Barth radii; over the magnetic equator.
This field 1s often represented by "lines of force® that are shown closely
spaced in the polar regions and widely spaced over the magnetic equator (Fig-
ure 86). The closeness of these lines in this representaticn depicts the
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fFigure 85,

Thor cn launch pad.

pods.

The Thor was used for Taunch of
KINGFISH shots of Operation DOMINIC.

Dark objects around the base are instrument
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SPIRALING BETA PARTICLES

MIRROR POINTS
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Figure 86. Earth's magnetic fleld.
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strength of the field, with closely packed lines at the poles indicating high
fileld strength and widely spaced lines over the equator indicating lower {leld
strength. Klectrically charged particles spiral around these lines. The size
of their spiral depends on the particle energy and on the strength of the
field. At the magnetic equator, where the field i1s wiakest., the spirals are
large, but as they move toward the poles the spirals tighten as the field
strength grows. The spirals finally tighten to a point at which the particles

LY

WRFE R

.
are reflected back up the fleld line and spiral toward the other pole. The -
: place at which a parcticle reflects is called a mirror point. The mirror points ::
at the north and south end of the field line are often referred to as the con- -
jugate points, and the area beneath the southern points is referred to as the é
Southern Conjugate Area (SCA). .
Areas selected for instrursntation sites in the SCA were Tutuila (American
Samoa)., Viti levu in the Fi’i Islands, and Tongatabu in the Tonga Islands. :
Rarotonga, Canton, and Palmyra were also Iinstrumented to observe phenomena N
from locations that viewed the magnetic fleld lines from the side or from be- . !
neath. Two ships were located in thia area: the motor vessel (MV) Acania, which g
was Iinstrumented by Project 6.9, and the leased civilian tug Mauna Tele used <
by Project 6.5b. The civilian tug Hifofua replaced Mauna Tele after July 1962. :
220 '
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In addition to the land and shipboard stations., Joint Task Group (JTG) 8.4
(Aic Porce) operated one KC-135 and two RC-121s in the area from a base at
Nandi in the F1ji Islands. Both of the RC-121s at Nandl returned to their home
base at McClellan AFB, California., on 29 October 1962 because of higher prior-
ity requirements; thus, they were not present for the last two high-altitude
events, KINGFISH and TIGHTROPE (Reference C.2053, p. 50:; Reference C.4.3.2,
p. 13). Because of their great distance from the danger areas associat~d with
DOMINIC tests, persornel working south of the equator were not badged.

Because southern conjugate operations were primarily assoclated with De-
partment of Defense (DOD) experiments (Task Unit (TUu] 8.1.3), the Weapons
Effects and Test Group (WETG) at Fileld Command, Defense Atomic Support Agency
(DA3SA), was responsible for administration and support of personncl and facil-
itles. The 25th Infantry Division from Schofield Barracks, Hawall, established
a radioteletype communications network using AN/GRC-26s between all sites and
the worldwide military communications network, except for Rarotonga, which had
a voice link only. The Military Alr Transport Service (MATS) set up C-124 or
C-118 flights at 6-day intervals to support all six island locations. Overall,
a total of 33 DOD experimental projects were represented in the SCA, and per-
sonnel totals there peaked at about 350 (Reference C.2053, pp. 51-52).

Launch Missiles

Two missile-launched high-altitude tests had been conducted from Johnston .
Island in 1958, but for DOMINIC the launch point was moved from the point near
the eastern end of the small island used in 1958 to a point on the northwest
corner. The missile used was also different than the one used 1in 1958. The
Thor, an Air PForce liquid-fueled., intermediate range ballistic missile was
selected for 1its ability to carry the three instrumentation pods in addition
to the nuclear warhead (see Figure 85). Thor was manufactured by the Douglas
Alrcraft Company, and a contingent of men from that organization as well as.
from the Air Force Space Systems Division (SSD) serviced and launched them.
Thor was used on BRLUEGILL, STARFISH, and KINGFISH events.

% Nike-Hercules missile was used to launch the TIGHTROPE device to its
detoniation altitude (Figure 87). The Army Missile Command (AMC), designated TU
8.1.7, was given responsibility for providing and launching this missile. The
misslile was an antlaircraft missile, slightly modified by adding a command
arm-fire capability and an automatic disarm feature. The 2nd Missile Battalion,
52nd Artillery Regiment, from Ft. Bliss, Texas, launched the missile at John-
ston Island. Another Nike-Hercules missile was used by a sclentific project
and carried a radar beacon to an altitude close to the detonation point (Ref-
erence C.1.L, p. C-9-2),.

A Strypl rocket (XM-33) was used to launch the CHECKMATE device to 1ts
detonation altitude (Figure 88). Sandia Corporation, TU 8.1.4, was glven the
responsibility to obtain, modify, assemble, and launch the Strypl rocket. Two
Recrult booster rockets were attached to the base of the Strypl rocket to pro-
vide additional thrust (Reference C.l.L, p. C-8-2).

A variety of small rockets was used to carty instrument packages to proper
altitude. TU 8.1.3 was responsible for managing and controlling the small
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Figure B87. Nike-Hercules used for launch of TIGHTROPE shot, Operation DOMINIC.
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‘rocket program. A TU 8.1.3 Small Rocket Officer was formally appointed to over-

see the many operational and safety aspects assoclated with the numerous small
rockets. Rockets used included the Javelin, Nike-Cajun, XM-33, Nike-Apache.
Honest John-Nike, and Speedball. The rocket launchers were located along the
south side of the runway at Johnston Island. The KINGFISH shot had the largest
number of small-rocket launches (29) from Johnston Island. Figure 89 shows
some of he rockets on Johnston Island. Small rockets were also launched from

Barking 3ands, Kaual, carrying similar instrumentation during each of ;he five

high-altitude events (Reference C.2053, p. 45).

ORGANIZATION AND PERSONNEL

After the list Christmas Island test, Hq Joint Task Force 8 (JTF 8) was
relocated at Johnston Island. WETG at Fleld Command, DASA (TU 8.1.3) played a
major role in the FISHBOWL tests as it was responsible for the management of

the DOD experimental program.

-

Figure 9. Arrcy of instrument rockets used during Operation DOMINIC at
Johaston Island. '

224

e s s metyr = e o~

[RF T

’ © e

MERENES 5 YW SN

. .
oS

PIAS I | IR

P
U R
a* S -

£ TR 4]

-

.

. -
e
a‘2"a"a

.' l‘ .'
L3 N Y

S T.t.cate
. P A
vt LA a_ e A e

A



The total number of men on Johnston Island during the FISHBOWL tests 1is
not clearly established in any of the sources. All nonessential personnel were
evacuated from Jchnston Island for each test as a safety precaution slnce
Johnston Island is small (Figures 10 and 11) and missile malfunctions were
possible and did occur. The number of nonessential personnel varied from over
800 te under %00 (Reference C.l1.B), but the number of essential personnel is
not recorded. In the similar 1958 high-altitude Johnston Island tests, the
number left on Johnston Island during the shots was about 175. However, the
1962 tests were more complex, using more small rockets and more surface exper-
iments. In addition USNS Range Tracker (T-AGM-1) remained at the Johnston
Island pier throughout DOMINIC, and some portion of 1its crew must also have
remained on board during the shots. There were also other larger shipboard
contingents that should be added to the total JTF 8 personnel involvement in
the acea. :

The method of evacuation was by LCU and helicopter to URS_Iwo Jima (LPH-2).
Personnel were taken from the LCU to the ship by a cage lifted by a crane.
dubbed the "purple people eater” (Figure 25). During the October-November phas:?
of FISHBOWL, rough seas prevented LCU transfer and all evacuation (maximum of
787 for KINGFISH) was conducted by Marine Corps helicopters.

NAVY PARTICIPATION

The Navy was heavily 1nvolved in the FISHBOWL tests. It operated the 20
P2V aircraft that patrolled the danger area and searched for the instrumented
pods and nosecones in the open sea. The Navy also operated several ships in
the Johnston Island area that were used for danger area surveillance, weather
reporting, Iinstrumentation platforms, pod and nosecone recovery, and range
safety. TU 8.3.6. the Johnstoua Island Operations Unit, exercised operational
control over local naval alr and surface forces. Ship rotatisn was commonplace:
a total of 54 ships (a few were not Navy vessels) were used during FISHBOWL.
Table 20 lists these ships.

The scientific ships shown in the table participated in the DOD experi-
mental program and were specially instrumented for thelr missions. Navy pod-
recovery tugs were also speclally outfitted to handle the radiocactive missile
pods. Using Marine Corps helicopters, the tugs, and a destroyer, the Navy
recovered these pods and returned them to Johnston Island. Missions of each
Navy unit 1s further discussed in Chapter 9.

AIR FORCE PARTICIPATION

The Air Force played a major role in the FISHBOWL tests. Its alrcraft were
used as instrument platforms to measure device performance and to measure the
eifects of the detonations on various military systems. U-2 high-altitude
reconnaissance aircraft and lower-altitude WwWB-50s provided detalled weather
coverage. A weather observation station on Johnston Island made hourly surface
observatlons and 4 to 8 rawinsonde observations per day. It managed and exe-
cuted many of the DOD experimental projects. It was also responsible for pro-
viding the Thor missiles and thelr assoclated safety, launching, and pod
carrying controls.
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Table 20. Ship participation in DOMINIC, FISHBOWL tests.
.
‘.: Months on
= Station
s Shp Mission (1962)
. v » [ )
X" . g USS Abngkd (ATF-96) Logistics Oct - Nov
. . MY Acanig Sclentific (Southern Conjugite Area) Apr - Nov
A USNS Alatng (T-A0G-81) togistics ' Mar - Aug
USS Arikara (ATF-98) Logistics/pod recovery Fedb - Jul
(5] USAS American Mariner Scientific Apr - Nov
-k USS Cabildo (LSD-16) Logistics Jul - Aug
3“ Yss Chemyng (A0-30) Underway replenishment May - Jun
- -1 YSS Chickasay (ATF-83) Pod recovery Jun - Aug
‘4 USS Chipoly (A0-63): Underway replenishment May - Jul
. . yss Conse-ver (ARS-39) Nosecone racovery Mar - Jul
yYsS Oeiiver (ARS-23) Lagistics Jan - Mar '
R Uss Engage (MSO-433) Pod recovery Sep - Nov
¢ yss Falaoyt (DER-324) Surveillance Apr - Aug
% USS Flovyd Coynty (LST-762) Logistics Nov
i YsSS Fort Mariun (LSD-22) Scientific Apr - Jul
),! YSNS Frank S, Petrarcg (T-AK-250) Sclentific Jul - Nav
i': USS Fortify (MSO-446) Survetllance and nosecone recovery (Kauat) Sep - Oct
> USS Grapple (ARS-7) Pod recovery Apr - Jun
X YSS Grasp (ARS-24 Harbar preparation Jan - May?
i USNS Herris Coynt~ (T-LST-822) togistics and Sclentific fedb - Nov
] US$S Hassavamps (A0-145) Underway replenishment Jul: - Nov
~ yS$$ Henry Couynty (LS0.824) Sclentific Aug '~ Nov
ﬁ sS !1!9!5"" Scientific (Southern Conjugdte Area) Sep - Nov .
3 USS Hitchits (ATF-103}) Scientific ' Sep - Nov !
% $S Impervious (MS0-449) Surveillance and nosecone recovery (Kauat) Sep - Oct
;_3 y$s Inflict (MS0-456) Scientific Apr - Jul
! YSS Iwo Jimg (LPH-2) Evacuation Apr - Jul
Uss John §. McCain (OL-3) Pod recovery Apr - Nov
USS Jenking (D0-447) Surveillance May - Nov
¥ YSS Jerome Coynty (LST-848) Logisties Fep - Jul
v 0SS Langing (DER-388) Survetllance Sep - Oct
! USS Lovalty (MSO-457) Sctentific Apr - Jul
4 11¢€ Logistics Oct
.1 USS Mataco (ATF-86) Pod recovery Apr - Jul
:‘; . Tele® Sclentific (Southern Conjugate Area) Jun
. LSS Moctod) (ATF-10%5) Logtstics Mar - May
' USS Newell (DER-322) Survetilance Apr - Jut
- Uss 0‘Banngn (D0-450) Surveillance Apr - Jul
i Oct
ﬂ USS Oak H411 (LSO0-7) Sctentific May - Aug
- USNS Point Barrow (T-AKD-1) Scientific Mar - Dec
H ySS. Polk Coynty (LST-1084) Sctentific Jun - Aug
) - yss Princeton (LPH-5) Evacuation Sep - Nov
- - C r (T-AGM-1) Range safety Jan - Nov
“ USS Safeguard (ARS-2S) Pod recovery Aug - Nov
l Uss $t, Clair Coynty (LST-1096) Logisties Sep
N Us$S Sloux (ATF-75) " Pod recovery Apr - Aug
- UsSS Snohomish Gounty (LST-1126) Logistics Jan - Aug
w USS Summit County (LST-1146) Scientific Aug - Mov
».: USS Takelma (ATF-113) Pod recovery May - Cac
":' UsSS Taylor (DD-468) Surveillance Apr - Nuv
b4 USS Tawakont (ATF-114) Nosecone recovery Apr - May
USS Jte (ATF-76) Surveillance {Xauail) Apr - Jun
USS Waitker (DD-517) Sctentific May - Jun
bof USS Wexford County (LST-1168) Logistics Now
.: Notes:
: ‘0n station from Decemoer 1961.
q bLn"d civilian vessel.
T ¥ chrctﬂ tug.
1 Source: Rerecence C.1.8, Tadle 5.
1
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JTG 8.4 Op Plan 4-62, dated 18 May 1962 (Reference B.4.10), indicates that
the aircraft listed in Table 21 would participate in the high-altitude tests.
Actual alrcraft participation is presented to the extent known in the individ-
ual shot discussions in thils chapter.

Table 21. Planned Air Force afircraft participation for DOMINIC,
FISHBOWL shcts.

Number Type

Avatiable Alrcraft Mission
6 RC-121 AAOC3 and Sclientific
2 SC-54 Search and Rescue
8 WB-50 Weather Reconnaissance
1 RC-54 Documentary Photo
6 KC-135 Scientific
1 €-135 Sclentific
5 c-118 Medical Effects
2 B-47 Radio Relay
3 u-2 Weather and Photo
2 C-130 Warhead Diagnostics

Note:

aA1rborne Alr Operations Center.

Source: Reference B.4.10, pp. 10-11.

OPERATIONS

Plans originally <alled for thrse shots, BLUEGILL., STARFISH and URRACA,
with a Thor-certification, nonnuclear mt*ssile launch called Tigerfish. Tiger-
fish was successfully launched on 2 May 1962. The Thor missile and associated
telemetry and tracking equipment functioned as desired. A primary objective of
Tigerfish was to proof-test the pod system. All three pods were recovered but
because of a fallure in the recovery system, two pods sustained impact damage.
Tracking data indicated that pod ejectiion from the Thor missile and placement
with respect to the nuclear burst (simulated for this shot) was good (Reference
C.2053, p. 103). JTG 8.3 and JTG 8.4 used the Tigerfish test tc practice place-
ment of ships and aircrait in their proper positions at detonation time.

BLUEGILL (2 June 1962)

The BLUEGILL event was the first missile launch with a nuclear warhead in
DOMINIC. The missile was launched from Johnston Island shortly after midnighe.
The missile apparently flew a normal trajectory: however, the tracking system
lost it. As there were ships and alircraft in the vicinity and no way to predict
whether the trajectory was safe, CJTF 8 ordered the missile with lts warhead
destroyed. No data for experiments were obtained slince no nuclear detonation
occurred (Reference C.l1l.L, p. C-1-2).
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The Thor missile carried three Iinstrumentation pods. one of which had o

ejected before the missile had to be destroyed. All three pods were success-
fully recovered and returned to Johnston Island by the Navy. No missile debris
was sighted.

.
.4
L.

L )
ANy

The aircraft shown in Table 22 flew missions this BLUEGILL event.

74NN

Table 22. Afir force aircraft participation in DOMINIC, BLUEGILL.

.

Aircraft j:::
No. Type Call Sign Mission .....
2 B-47 8axter/Byron Communications relay 3‘_3
2 WB-50 Calcimine Weather reconnaissance ‘t
1 SC-54 Caustic Search and rescue :'
5 c-118 Caboodle Retinal burn study i
2 RC-121 Abusive Airborne Air Operations Center, f::\j
4 RC-121 Lambkin Burst effects, communications :::::
" Relay and radar tracking i:\_

2 C-130 Hewstone Diagnostic aircraft I
1 KC-135 Cognac Communications relay N
1 KC-135 Kibosh D1agnostic alrcraft =
1 KC-135 Cordova Propagation test a‘lrcr;ft :'"-'
3 KC-135 Kettle , Photographic aircraft __4,
1 y-2 White Spot Sampler aircraft -3
Source: Reference C.4.1, p. 75. ‘:;:
STARFISH (19 June 1962) sl

The STARFISH event was the second high-altitude launch attempted during
DOMINIC. The launch was executed just before midnight. The Thor missile with
two experimental reentry vehicles replacing two of the three iastrument pods
flew a normal course for about 59 seconds after liftoff. At that time the
rocket motor stopped and the Range Safety Officer ordered the missile and war-
head destroyed. The misslle was between 30,000 and 35,000 feet (.1 and 10.7
km) when 1t was destroyed. One of the reentry vehicles, the instrument pod,
and missile parts fell on Johnston Isiand (Reference C.2053, p. 104). A sub-
stantial amount of debris fell on and in the water around Johnston Island.
Figure 90 shows some of this debris. Navy Explosive Ordnance Disposal and
Underwater Demolition Team swimmers spent 2 weeks recovering debris from the
lagoon waters around the 1island. They recovered approximately 250 pieces of
the system, some of which were plutonium-contaminated (Reference C.l1.B.
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STARFISH launch.

. 3,
.

A)l

ot p. BB-21). Nonessential personnel had been evacuated from Johnaston Island
;4 aboard Iwo Jima, as they were for all Johnston lsland shots.

u)

-
.

Alrcraft participation in this STARFISH attempt was similar to that shown
for BLIJBGILL (Table 22).

AR

U
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STARFISH Prime (8 July 1962, 2300)

R
A AT

This event was the first successful high-altitude nuclear detonation of
DOMINIC. The Thor missile was launched from Johnston Island near midnight.
Three instrumentation pods were attached to the Thor missile. All systems
functioned propecrly and the 1.4-MT device datonated at an altitude of 400 km,
All three instrument pods were recovered from the open sea by th' Navy, one by
ship and two by helicopter. A total of 27 small rockets of all kinda were
launched from Johnston Island to obtain experimentsl data from the shot, be-

ginning 2-3/4 hours before the detonation and continuing through b*l (Reference
C.20%3, p. 104). :

L8

BB

Hj The large amount of energy released at such a high altitude by the detona-
iJ tion caused widespread auroras tnroughout the Pacific aresa, lasting in some
{j cases as long as |5 minutes; these were observed on both sides of the equator.
31 In Honolulu an overcast, nighttime sky was turned into day for 6 minutes (New
= York Times, 10 July 1962). Observers on Kwajalein 1,400 nmi (about 2,600 km)
na west reported a spectacular display lasting at least 7 minutes., At Johnston
S{ Island all major visible phenomena had disappeared by 7 minutes except for a
‘,l
Y
n2
xr
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faint red glow. The EBarth's geomagnetic fleld also was observed to respond to
the burst. ‘

‘ Nonessential personnel on Johnston Island, numbering 3559. had been evacu-
ated aboard Iwo Jima the day before the shot and returned on D+l (Reference
C.1.A, p. 49).

Twenty-one JIG 8.4 alrcraft participated in STARTISH Prime. Positions for
the 15 aiccraft in the acray are shown in Figure 91. Ship positions are shcwn
in fFigure 92. In addition to the air-array aircraft, which requitred precise
positioning, two RC-121 Alrborne Air Operations Centers (AMC). two WB-50 wea-
ther planes, one 9C-54 search and rescue (SAR) aircraft, and one U-2 aircraft
participated. Three aircraft were below the equator (off the chart).

on 13 July, 4 &ay. after the shot, the U.K. satellite. Ariel, was unable

‘ to generate sufficient electricity to function properly. From then until early

September things among the satellite designers and sponsors were “"along the

- e s s s = -
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Figure 92. Ship positions, DOMINIC, STARFISH Prime.

231

- T A R e e e N .

<

T et St e W e T o
. . v V.

X LR '.“ RTINS “-.‘ ot VAN <. T AR A I A L AL WAL
SRR ARSI A, W P PP I I Ay o VW AP TR PR LR L A S R

o
J S I I IR

Lt e e T,

-




2

)

‘\z.

a6

LAY - - X

K]
[ %

.
Yoy v4

«

s KT

*2*, 0 £

RN

SR,

™ e
H

S MRS S LS S STRYDY

lines of the old Saturday matinee one-reeler” as the solar panels on several
other satellites began to lose their ability to generate power (Reference D.15,
P- 2). The STARFISH detonation had generated large quantities of electrons
that were trapped in the Earth's magnetic field: the trapped electrons were -
damaging the solar cells that generated the power in the panels.

BLUEGILL Prime (25 July 1962)

On the second attempt to launch the BLUEGILL device. che pod and two RVs,
@ach heavily instrumented, and the warhead itself were mated to the missile.
This was the second shot that attempted to launch RVs along with an instru-
mented pod. The missile malfunctioned after ignition but before leaving the
launch pad. The Range Safety Officer destroyed the nuciear warhead by radio
command. The Thor missile then blew up, which caused extensive damage to the
launch pad and associated equipment. Although dosctruction of the warhead pre-
vented any possible nuclear explosion. it caused extensive alpha contaminatiocn
of the launch pad. Contaminated debris was also scattered throughout the area
of the pad enclosed by the concertina wire. Burning rocket fuel, flowing
througnh the cable trenches., caused contamination of the trenches and the inte-
rior of the revetments and all of the oquipment contained in them. Prevailing .
winds (15 knots [27 ka/hr] from the east) carried contamination downwind of
the launch area. The launch area was fortunately placed. basically on the down-
wind end of the island. Figure 93 is a photo of the launch pad from slightly
notth of the direction from which the wind blew. Had the launch position been
that used in the 19358 rocket launches. the area of -ontamination would have
involved the central section of the island. :

Figure 93. Thor launch pad for BLUEGILL Pr1m§ on Johnston Island viewed from
the nurtheast looking aimost downwind.
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Figures 94 and 95 show the damaged launch stand, and Figure 96 shows the
results of an initial radiclogical survey conducted the morning following the
warthead destruction. The readings were taken using PAC-3G and PAC-1S8 alpha
meters. Readings over 1,000,000 counts per minute (CPM) were obtained. This
was a major contamination problem and it was necessary to decontaminate the
entire area before the badly damaged launch ped could be rebuilt (Reference
C.1.N, p. A-13).

'OPERATIONS PAUSE

PO RIS VLIRSS 3 i)

.
L

With the launch pad contaminated and out of commission, test operations
necessarily stopped. During this period the task force dispetsed, with most
personnel returning to their home stations to await and prepate for the re-
sumption of the tests. Preparations required activities both at Johnston Island
and in replanning test operations at the home stations.

Launch Pad Decontamination

TU 8.5.1 (Holmes & Narver) supplied the labor force and radsafe supervi-
sory perzonnel during the cleanup and reconstruction phase. It took 3 weeks of
cleanup efforts to reduce the alpha contamination to a level that did not con-
stitute a health hazard. During this period the following measuces were imple-
mented (Reference C.1.N, p. A-13):

® A radiological exclusion (radex) perimeter was established
around the contaminated area

e A personnoi decontamination station was used for all pec-
sonnel entering and leaving the area

e Continuous air sampling was conducted adjacent to  the
decontamination tent and at locations within the radex
perimeter to measute the airbdborne contaminants

YT T ARBINBRINAN " TP RIS PENPIEN N LN

e All persons entering the area wore full protective
clothing.

Taia

A systematic plan was implemented to remove debris and topsoil (coral),
add new coral, decontaminate the revetments and paved areas, fix radiocactivity
by painting and recovering surfaces, and dispose of waste at sea. The follow-
ing actions were taken to decontaminate the npad (Reference C.1.N, p. A-13):

AP IRON. | ¥ TRt $73

Paean

e All contarinated coral areas were sprinkled with oil to
contain the spread of contaminated dust. Roughly 2 inches
(5 cm) of topsoil (coral) was bulldozed over the embankment
into the lagoon waters at the northwest corner of the pad.

3 Y

. e The concrete pads were scrubbed with detergents and sol-

: vents to remove all loose rontamination. The pad under the

“ launch mount was coated wi*h epoxy paint. Other concrete

N areas, including the fuel-tank pads and liquid-uxygen-tank

i pads, were covered with epoxy or latex paint to fix any

; remaining contamination.

b ‘

j ® Revetments were washed, scrubbed, and painted.
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fFigure 94. Thor pad after BLUEGILL Prime fire, Johnston Island, Operation
DOMINIC. Compare with Figure 85 from nearly same point of view.

B B/ e
P e R

Figure 95. Cleanup of Thor pad following BLUEGILL Prime fire, Johnston Island,
Operation DOMINIC. '
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Figure 6. 1Initial radiological survey of the Thor launch pad following
DOMIMIC, BLUEGILL Prime (source: Reference (.20%52).
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® The bottoms of all cable trenches were covered with 1 inch
(2.5 cm) of concrete and the sides were washed, scrubbed,
and painted. Cable trer~h covers were replaced if contami -
nated. Existing cable conduit pipes were sealed at each end
with concrete or steel plate and replaced with new pipes.

e The missile shelter was scrubbed and scraped to bare metal
and repainted. The wooden ties supporting the shelter rails
were covered with concrete,

e All electrical ground connection wells were filled with
- concrete.

& All expension-joint grouting on the concrete pad was re-
moved and replaced.

j ® All tools, equipment, etc. that could not be decontaminated
; were buried at sea in accordance with AEC standards.

AN AN S L KBNS A Ay

® The long-range theodolite tower and the camera tower were
scrubbed and répainted. ‘

Paa

~ i

After about 2 weeks of decontamination efforts, the levels of radioactivity

]

were as shown in Figure 97. These readings were taken after debris had been :‘;g

removed and everything had been washed, scrubbed and cleaned, but before paint- o

ing. The readings were taken on 6 August and there were still areas above >

100,000 CPM. -- high levels of contamination. Information on contamination =

R levels after 6 August 1s not avallable, except for some readings taken late in

November (3 weeks after the last event at Johnston Island). During the cleanup, ;:- /

meticulous care was taken to ensure personnel safety. Full protective clothing J

was wornt, including respirators (Figure 98). Figure 99 shows the soil removal -:‘_J‘

. and replacement process and the driver of the front loader 1s properly clothed ;3:

including full head covering. Returning workers underwent nose swipe tests as Y

. a check on any possible inhaled contamination (Figure 100). Contaminated cloth- ~

° ing was dumped in barrels at the edge of the contaminated area for separate

laundry (Pigure 101). ;:-;'

AN

'/.

The two revetments at the launch pad were surveyed 23 November and readings
Te from 0 to 20,000 CPM were recorded (see Figure 102). Because of the continuing
alpha contamination around the pad, a continuous survelllance system was insti-
tuted that included dally inspections of the launch pad area, spotchecks of
shoes ~f individuals as they left the area. and periodic checks of the dining
faciliyr (alpha-emitting contamination 1s a medical problem only 1f it enters
the body). Loose or chipped paint or concrete was dumped in the ocean, and the
exposed areas were repainted. After each missile firing, radsafe personnel in-
spected the area for evidence of exposed contaminated coral or other contamina-
tion problems (Reference C.1.N, p. A-17).
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Replanning the Operation
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The enforced pause allowed the DOD to replan the remainder of the FISHBOWL

series. The URRACA event was cancelled to avoild further damage to satellites iy

and thr® new shots were added (Reference D.15, p. 363). Whether due to the e
lackluster Thor performance or to an irsufficlent supply of them, different e
missiles, rhe Army Nike-Hercules, were inade ready for two of these new events. ‘\:J .
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Figure 97. Thor launch pad contamination levels after 2 weeks of
decontamination efforts, DOMINIC (source: Reference
C.2J52).
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Figure 98. Inspection of Thor engine parts following BLUEGILL Prime fire on
Johnston Island, Operation DOMINIC.

Figure 99. Loader moves contaminated so1]l near Thor launch pad during cleanup
operations, Johnston Island, Operation DOMINIC.
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Figure 100. Workers dispose of protective clothing before showering when
leaving Thor launch pad cleanup area on Johnston Island.
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Workers cleaning up Thor launch pad receive nose-swipe tests for
inhaled contaminants, DOMINIC.

Figure 101,
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Figure 102. Thor launch pad contamination levels, 23 November 1962 after
DOMINIC (source: Reference (.2052).
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An Air Porce official issued a public statement on 27 July stating that the
Thor failures should not be equated with the state of U.S. military prepared-
ness, pointing out that several of the Thor failures were related to pod and
exhaust flame interactions or other causes not related to the Thor's military
use (New York Times, 27 July 1962).

" BLUEGILL Double Prime (15 October 1962, 2130)

' Eighty-two days after BLUEGILL Prime falled, a third attempt to execute
BLUEGILL was made just before midnight. A sSecond launch pad had been installed
in the interim as a backup in case of another accident. Three heavlly instru-
mented pods were attached to the Thor missile as part of the experimental
program. The missile malfunctioned shortly after launch, requiring the Range
Safety Officer to order the destruction of the warhead approximately 95 seconds
after launch. All three pods were recovered.

During this period the Nike-Hercules missile had two certification firings.
Both of these firings ended in automatic self-destruct of the missile because
of command guidance beacon loss for more than the preset time allowed. As »
result of this problem the Thor was selected for the next BLUEGILL attempt
(Reference C.1.L, p. C~3-1).

CHECKMATE (19 October 1962, 2230)

Preparations by Sandia Corporation to launch the first low-yield shot of
the high-altitude series parallelel the BLUEGILL Double Prime preparations.
Thus, S5 days after BLUEGILL Double Prime failed, CHECKMATE was ready for
launching. The launch vehicle was a modified XM-33 rocket, designated Strypi.
Because of its small size and payload capacity in relation to the Thor missile,
it carried no instrumented pods. Also, it required additional thrust from two
Recruit booster rockets that were attached to its base.

The CHECKMATE device was successfully launched using the Strypil. Yield and
burst altitude were very close tc those desired. Nearly all projects reported
outstanding success Iin obtaining diagnostic data. Weather conditions were
excellent in the Johnston Island area, allowing good optical data to be taken.
Observers on Johnston Island saw a green and blue circular reqglion surrounded
by a blood-red ring formed overhead that faded in less than ] minute. Blue-
green streamers and numerous pink striations formed, the latter lasting for 30
minutes, Observers at Samoa saw a white flash, which faded to orange and dis-
appearad in about 1 minute.

Ten small instrumentation rockets were fired from Johnston Island and
twelve from Barking Sands, Kaual. Three of the small rockets launched from
Johnston were used In An attempt to sample the nuclear cloud.. None of the
three was successfully recovered (Reference C.l.L, p. C-8-1).

All nonessential personrel (787) were evacuated to the amphibious assault
ship, USS Princeton (LPH-5), by helicopter before the shot and returned the
day after the shot.
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Positions of aircraft in the air array to gather scientific data or for
control purposes are shown 1in Figure 103. In addition to those showm in Figure
103, two WB-50 weather hircraft. one SC-54 SAR alrcraft, and one U-2 partici-
pated. Two RC-121s and one KC~135 again participated below the equator. Ship
positions are shown in Figure 104.

BLUEGILL Triple Prime (25 October 1962, 2359)
|

. The fourth attempt to launch the BLUEGILL device using & Thor missile wes
successful. Obgervers ak Johnston Island saw a brilliant white flash. and a
noticeable thermal pulse could be felt on bare skin. A slightly distorted
bright moon-1like sphere\was obgserved -- yellow at first and gradually showing
hues of green, pink, and violet -- and blue-purple streamers were formed. At
10 minutes the glow was| bright enough that a watch could be read in the dack

- and i1t persisted for at| least 30 minutes. At Samoca, observers saw a pink band

at the horizon, which faded after about 10 minutes to gray.
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Figure 103. Afrcraft arTay for DOMINIC, CHECKMATE, (Source: Reference (C.2053,
Appendix E)|
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Scientific experiments were quite successful, including photography. The
weather was exceptionally clear. Three instrumentation pods were carried aloft
by the Thor missile. They functioned properly and were subsequently recovered
by the Navy and returned to Johnston Island. All three pods were radicactive;
the highest reading was 14 R/hr, measured 8 hours after detonation (Reference

c.1l.L. P c-4-1).

Twenty-eight small instrumentation rockets were launched from Johnston
Island, including two for sampling the nuclear cloud debris. The nosecones
from these two sampling rockets were not recovered (Reference C.2053, p. 247).

All nonessential personnel (803) were evacuated from Johnston Island to
Princeton before the shot and returned the next day.

Two men on Johnston Island sustained burns on the retinas of their eves.
Oone Alr Force enlisted man was wearing protective goggles, but the lenses were
in the up, or nonprotective, position. He had lost track of the countdown and
was walking toward his preassigned position. As he ceached up to adjust the
lenses, the detonation occurted. Following the shot he observed blurcing and a
dark spot in front of each eye. He was transferred to Tripler General Hospital
for a 29-day stay and was later cared for at the Aitr Force School of Aerospace
Medicine (AFSAM) at Brooks AFB, Texas. His central vision waa impaired and

‘initially his vision was 20/400 O.U. His vision improved during his stay at

Tripler and was 20/30 in both eyes on leaving. At AF3AM his vision continued
to improve and was 20/2% 0.U. for distance and 20/20 0O.U., for :iear in 1963

(Reference D.13, p. 136).

A Navy enlisted man had his goggles in the ready position on his focrshead.
He stated that he was looking straight ahead when che detonation occurted. He
then looked up and down rapidly. He had an immediat> after-image of a large.
round, white ball, which lasted for an hour but cetutned wher he awoke eertly
the next morning. At Tripler his central visual acuity was less than 20/400.
The  best visual acuity was 20/60 to 20/70 looking off-center. His vision did
not llaprove either at Triplur or at AFSAM. However, the pati¢nt noticed an in-
creased ability to compensate for the loss of central visual acuity (Refecence
D.13, p. 136).

There is a remote possidbility that the burns of both amen could have te-
sulted from a reflection rather than a direct image. Such reflections could
come from a wristwatch face or a varlety of sainy metal or glass surfaces
(Feference D.16, p. 74).

The Air PForce arrayed 22 aircraft for the detonation as shown in Figure
105, Other aircraft participating included Alr Porce WB-50s and U-2s (wea-

ther), Navy P2vs (surveillance and pod recovery),, and Marine helicopters (pod

recovery).

Nine Navy ships were positioned to gather scientific data. Thelr locations
are shown in Pigure 106.
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KINGFISH (1 November 19562, 0210)

The KINGFISH event was the fourth successful high-altitude event. A Thor
missile launched the nuclear warhead and three instrument pods to the desired
altitudes. Johnston Is)and observers saw a yellow-white, luminous circle with
intense purple streamers for the first minute. Some of these streamers dis-
played what appeared to be a rapid twisting motion at times. A large pale-green
patch appeared somewhat south of the burst and grew, becoming the dominant

‘visible featurs after 5 minutes. By H+1 the green had become dull gray, but

the feature persisted f{or 3 hours. At Cahu a bright flash was observed and
after about 10 seconds a great white ball appeacred to rise slowly out of the
sea and was visible for about $ minutes.

The three pods were released on schedule prior to detonation and all three
were recovered by the Navy (two by helicopter and one by ship). All pods were
radioactive with the highest reading at 2 R/hr mesasured 8 hours after detona-
tion (Reference C.1.L, p. C~7-3). '

Twanty-nine small rockets carrying experiments were launched from Johnston
Island. Two rocket nosecones were confiqured for sampling the nuclear cloud
debris and recovery from the ocean; however, neither could ose found (Reference
C.l.L. p. C-7-8).

All nonessential personnel (787) were evacuated from Johnston Island to
Princeton before the shot and wece returned the following morning.

T™he aljrcraft array at shot time is showum in Figure 107. Other ailrcraft used
included P2Vs (surveillance and pod recovery), WB-50s and 1J-2s (weather), and
Marine helicopters for pod recowery. Both RC~121s that operated below the equa-
tor in the previous high-altitude ghots had returned to California before this
shot .

The Navy had a ten-ship array, as shown in Figure 108. These ships were
positioned to odtain needed scientific data before, during, and after the
detonation. As Iin the other high-alti{tude shots. the Navy had other ships in
the area as well, which were used for nonsclentific missions.

TIGHTROPE (3 November 1962, 2130)

A Nike-Hercules missile launched the low-yleld warhead successfully. At
Johnston Island., there was an 'ntense white flash. 2ven with high-density gog-~
gles., the burst was too bright to view, 2ven for a few seconds. A distinct
thermal pulse was also felt on the bare skin. A yellow-orange disc was focraed,
which transformed 1tself intc a purple Jdoughnut. A glowing purple cloud wa=
faintly visible for a few minutes.

No instrument pods were used on this event. Although experimental project
participation was reduced somewhat for this event, excellent data were ob-
tained. Seven Iinstrumented small rockets were fired from Johnston Island in
support of experiments. Another Nike-Hercules misslle was launched 5 seconds
before the nuclear-tipped missile, carrying a radar transmitter to the area of
the nuclear detonation (Reference C.1.L., p. C-9-2).
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Figure 108. Ship positions, DOMINIC, KINGFISH.
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Six hundred and thirty-three nonessential personnel were evacuated from !
; Johnston Island before the detonation to Princeton: they returned to the island .
o the following morning. : :
f Locations of precisely positioned ailrcraft are shown in Figure 109. Other S
' ajrcraft participating included Navy P2Vs (surveillance), two RC-121s {(airborne =
f alr operations centers), two B-508, and U-2s (weather observation). =
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Figure 109. Aircraft array for DOMINIC, TIGHTROPE (source: ‘Reference C.2053,
Appendix £).
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Figure 110 shows locations of ships that participated in TIGJITROPE. Sev-
eral ships had surveillance, range safety, etc. functions in addition to those

operating as scientific stations.
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CHAPTER 8
U.S. ARMY PARTICIPATION IN OPERATION DOMINIC

The Army was not given a specific mission, nor was it formed into an oper- .
ational task group for DOMINIC as were the Alr Force and Navy. The Army was
well represented Ly personnel on the Joint Task Force 8 (JTF 8) staff and the
staffs of the two island base commands at Christmas and Johnston islands. In
addition, personnel from 86 Army units were represented at DOMINIC. Missions
" conducted by Army units included radiological safety (radsafe) functicns, mil-
itary police duties, Nike-Hercules missile launches, and long-line communica-
tions installation and operation for islands in the Southern Conjugate Area.
Exposures for Army personnel were generally very low. Two Army units (the Chem-
ical Corps Radiological Unit and the Chemical Corps Tralning Command) working
in the JTF 8 Radsafe Branch, specifically with the Air Force sampler aircraft,
recorded exposures that were higher than the other Army units, with a few over
3 R. These men, however, were authorized to receive up to 22 R by the JTF 8
Operations Order because they were working with sampler aircraft.

Table 23 lists all Army organizations represented at DOMINIC. 'The table
also shows a four-digit code that was used to identify units for personnel
film badge issuance and summation of readings. All codes with assoclated or-
ganizations are listed in Appendix B. The table is divided into two parts, the
first being the units with significant* participation listed 1in the order of
their discussion in this text. The 55 units in the second part of Table 23
contributed only 65 men: none of . hese had exposures greater than 0.33 R. The
mean exposure for all Army personel was 0.20 R. The numbers shown in the table
‘are from the Consolidated List (Reference C.1.2) without the changes and cor-
rections discussed in the ter-. ‘

52nd Artillery Reqimen:, -ort Blisg, Texas. The unit that launched the Nike-
Hercules missiles from Johnston Island was the 2nd Missile Battalion, 52nd

Artillery Regiment. All personnel listed under organization codes 8255
(52nd Artillery Regiment) and 8273 (2nd Missile Battalion) are from this
unit. This unit was selected by the Army Missile Command (AMC)., designated
Task Unit (TU) 8.1.7, to launch the Nike-Hercules missile that carried the
TIGHTROPE device to 1its detonation altitude over Jolnston Island, as well
as the Nike-Hercules that carried a radar beacon on the second test. Most
of the 38 personnel arrived on Johnston Island in Augqust 1962 and departed
after the TIGHTROPE shot on 3 November 1962. All exposures for persons 1in
these two codes were less than 0.1 R.

* Significant 1s used in this chapter to mean having a large contingent at
DOMINIC., a mission or function that 1s well understood, or a radiological

exposure worthy of comment.
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25th Aviation Company, Schofield Barracks, Hawaii. The 25th Aviation Company

was a helicopter company belonging to the 25th Infantry Division at Scho-
fleld Barracks, Hawall. Of the 10 men badged. three were warrant officers
and one was a lleutenant, which strongly suggests that these men were hel-
icopter pilots. However, there 1is no available information that any Army
helicopters were at Johnston Island. Nine of the ten persons were stationed
‘on Johnston Island from August through the last shot in November. The re-
maining man, a private first class whose specific duties are also unknown,
was stationed at Christmas Island from April through July. The highest
exposure recorded for the ten was 0.115 R. ‘

Amv Chemical Center, Edqewood Arsenal, Maryland. This organization had 16 men

badged, all on Johnston Island. The S5x8 cards of eight of these indicated
that they were assigned to the Nuclear Defense Laboratory (NDL) at the
Army Chemical Center. NDL managed and executed Projects 2.1, 2.2, 2.3, and
SWORDFISH Project 2.1 (see Chapter 3 for a discussion on these projects).
It 1s probable that the other eight also worked on these same projects
because thelr 5x8 cards were marked “TU 8.1.3." which is synonymous with
DOD experimental projects. Most of the badges from this unit showed some
exposure but only one was greater than 0.5 R, that being 1.325 R -- all
accumulated on one badge worn from May through November by a man working
on the three Johnston Island projects. NDL also had three enlisted men
(not badged) working at the Radiological Laboratory in Hawalil.

Army Chemical Corps Radiological Unit, Dugway, Utah. This unit had 24 men

badged during DOMINIC. All but five worked with Air Force personnel moni-
toring and decontaminating the B-57 sampler aircraft, and they may also
have been involved with sample removal. The remaining five men worked 1n
the JUTF 8 Radsafe Branch performing monitoring and instrument repair du-
ties. Duty stations included Christmas Island, Johnston Island and NAS
Barbers Point on Oahu. Some men moved from Christmas Island to NAS Barbers
Point after the last shot at Christmas Island in July. Most of these men
had a total of three or more badges during the entire operation, usually
with readings between 0.1 and 1 R for each badge. One man's total exposure
was incorrectly computed on his 5x8 card; 1t should have been 3.384 R in-
stead of 2.825 R. Overall, exposures were relatively high for this unit
because of thelr work with contaminated aircraft. Three exposures were be-
tween 3 and 4 R. Nine other exposures were between 1 and 3 R.

Army Chemical Corps Training Command, Fort McClellan, Alabama. Ten men of this

unit were badged during DOMINIC. All worked with Air Force personnel in
monitoring and decontaminating B-57 sampler aircraft. They may also have
been involved with sample removal and packaging for shipment. Eight were
stationed at Christmas Island and the other two were stationed at NAS Bar-
bers Point. Two of the eight at Christmas Island moved 1n July., one to
Johnston Island and one to NAS Barbers Point. Most had several badges dur-
ing their stay in the test area. As expected, exposures were relatively
high. Five had exposures over 1 R, two of which were between 2 and 3 R:
the highest exposure recorded was 2.677 R.

U.8. Corps of Cadets, West Polnt. One indlividual, a cadet at West Point, spent

2 weeks at Christmas Island in June 1962. He was the son of Commander,
JTF 8, and his badge recorded no exposure.
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r-Intelligence Corps Detachment, Sandia Bagse, New Mexico. Although
there were only two men badged from the 902nd Combat Intelligence Corps,
g8ix to eleven worked in intelligence and counterintelligence for Hg JTF 8
during DOMINIC. Two were assigned to Christmas Island, two to Johnston
Island, and two to Oahu, in addition to five to eight in the J-2 section
of JTF R (Reference C.1.A, p. K-A-2). Units providing these other intelli-
gence personnel are unknown. Exposures for the two badged with this unit,
who were on Johnston Island, were less than 0.2 R.

2nd _Sngineer Battalion, Ft. Belvoi:, Virqinia. Three men were badged: all were
These men probably assisted

on Johnston Island from August to November.
the 518th EBngineer Detachment, which operated and maintained the liquid-

oxygen plant.

65th BEngineer Battalion, Schofield Barracks, Hawail. Two men wece badéed: both
probably assisting the 497th

were on Christmas Island from May to July,
Engineer Company in operating and maintaining the petroleum, oil, and lub-

ricant (POL) pipelines,

497th_Bngineer Company, Ft. Belvoir, Vvirginia. Nine men were badged. most of

whom operated and maintained about 30 miles (50 km) of POL pipeline on
Christmas Island. One person, whose duties are unknown, was on Johnston

Island from September to December.

518th_Enqgineer Detachment, Ft. Belvoir, Virginia. This detachment operated and
maintained the ligquid-oxygen plant on Johnston Island, which suppllzd fuel

to the Thor missile. Most of the 26 men badged arrived in May and reaained
through the last shot in November.

151st Engineer Group, Ft. Benning, Georgia. One enlisted man was badged. He
probably assisting

was statiocned at Christmas Island from April to July,
the 497th Engineer Company in operating and maintaining the POL pipelines=.

The highest exposure among these five engineer units was 0.253 R by a man who
helped to operate and maintain the liquid-oxygen plant at Johnston Island from

May to November.

Army Garrison, Fort Shafter, Hawaii. Five men were badged under this organiza-

tion. A captain from the 6th Explosive Ordnance Disposal Detachment at Ft.
Shafter, was on Johnston Island from August through September, the period
during which the Thor launch 2rea was being decontaminated and rebuilt.
The other four performed separate duties with a variety of organizztions,
one sergeant working with the Navy for 6 months. The highest exposure re-—
corded was 0.79 R: this man worked on Johnston Island from May through the

last shot in November.

Army Garrison, Schofield Barracks, Hawail. This organization had 14 men badged.

It was a conglomeration of post support personnel and is not similar to a
normal Army unit. Two of the fourteen were actually from the 25th Infantry
Division and were listed with thils organization erroneously. Some of these
men worked on Christmas Island and some on cohnston Island. One worked in
the dispensary as an aide, one worked for CJTF 8 on Christmas Island, and
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one was a visitor to Christmas Island for 2 days. The highest exposure re-
corded was 0.181 R.

Army Garrisons -- Other Locations. In addition to the garrisons at Ft. Shafter
and Schofield Barracks, Hawail, there were three other posts that supplied
personnel: Ft. Lewlis, Ft. Belvoir, and Sandia Base. The Army garrison,
Johnston Island, is also shown as sending one person; however, there were
no Army persuunel actually assigned to the island in 1962, This individual
listed no home organization on his 5x8 card and entered Johnston Island as
his home station instead of his duty station. These men performed a vacriety
of dutles, some at Christmas Island and some at Johnston Island. The Ft.
Lewis garrisorn was assigned two organization codes. All badges except one
reccrded no exposure: the exception recorded 0.21 R.

PV TR SR

deadquarters, Aberdeen Proving Ground, maryland. All but five men from this
unit were assigned to Ballistic Research Laboratories (BRL), which is lo-
cated at Aberdeen. There are four duplicate names on the Consolidated List,
making the total 31 instead of 35. BRL was active in the DOD experimental
program on Projects 1.1, 6.2, and 6.3, as described in Chapter 3. All were
on Johnston Island, most arciving in May and remaining through the last
shot in November. They were probaply not on Johnston Isiand during the
August through September pause in operaticns. The highest exposure received
was 0.95 R by a man who arrived in June and departed in November.

Headquarters, Fort Bliss, Texas. This unit' had 11 personas badged; all on
Johnston lsland. Since the 2nd Missile Battallon. 52nd Artillery Regiment,
-which launched the Nike-Hercules missiles at Johnston Island, was from Ft.
Bliss, this. contingent was probably supporting the missile unit. The high-
est exposure received was 0.75 R.

«1
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<
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Headquartwers, Picatinny Arsenal. This group had nine men badged, all on John-
ston Island. They worked on the TIGHTROPE nuclear warhead so that 1t would
function in the Nike-Hercules missile. Most were on Johnston Island from
September through the last chot in November, although one left in October.
Badge readings were less than 0.1 R. ‘

291st Militar, Police Company, Redstone Arsenal, Alabama. Although JTF 8 rec-
ords indicate that three persons were badged from this unit, the S5x8 cards
show that only one was from the 291st Military Police Company. The other
two were from the Army garrison at Ft. Campbell, Kentucky, and the Army
Missile Command. All three were on Johnston Island; all exposures were
less than 0.1 R. ‘
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524+h Military Police Company, Fort Shafter, Hawali. This unit had 66 men : I
badged (1 was list2d unde: the 3638th Flight Training Squadron, code 4106).
Some were At Christmas Island and some at Johnston Island. At both islands
they formed the island base command Military Police Detachment, They pa-
trolled the islands and guarded specified facilities such as the liquid-
oxygen plant and the Master Control Bunkec at Johnston Island (Reference ;
C.1.A, p. K-B-12). Only one person in this unit received more than 0.5 R, !
recording 1.25 R while on Johnston Island from May through November. As a
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o military policeman he probably remalned on Johnston Island during the

j« August through September operational pause.
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Znd Nisslle Battalion, Ft, Dliss, Texas. Ctee 32nd Artillery Regiment.
Army Missile Command (AMC), Redstone Arsenal, Alabama. The AMC contingent was

designated TU 8.1.7 and was responsible for obtaining, shipping. checking
out, and launching the Nike-Hercules missiles for the TIGHTROPE event. It
designated the 2nd Missile Battalion 52nd Artillery Regiment from Ft.
Bliss, Texas, to accomplish this: however, eight men from AMC managed the
program at Johnston Island. Their exposures were less than 0.1 R. The
highest exposure was 0.048 R.

White Sands Missile Range (WSMR), New Mexico. The Congolidated List shows 353

men badged from WSMR: however, one person listed was actually from Ft.
Myer, Virginia, and one person was listed twice, so the total should be
51. Most of them were assigned to the Signal Missile Support Agency (SMSA)
at WSMR. However, three were from the Electronics Research and Development
Activity (ERDA), which was responsible for Project 6.1 (see Chapter 3).
There were also two men from WEC, WSMR (probably Western Electric Corpora-
tion), and one from Bell Telephc..e Laboratories, W3SMR. Fourteen of the
fifty-one were stationed on Christmas Island where SMSA was flelding Proj-
ect 7.3, and the rest were on Johnston Island. Periods of time in the test

~ area ranged from a few days to § months. The one person listed in Table 23
under U.S. Army Signal Missile Support Agency (organization code 4116)
should be discounted as he is included among the 51 people listed heorein.
The highest exposure received by these 51 was 0.34 R.

725th Ordnance Battalion, Schofield Barracks, Havail. This unit. pact of the

25th Infantry Division at Schofield Barracks, Hawaii, had three men badged,
all on Christmas Island from May to July 1962. They were probably mainte-
nance or supply personnel taking care of equipment brought over by other
elements of the 25th Infantry Division. All exposures were less than 0.1 R.

200th Ordnance Detachmsnt, Fort Bliss. Texas. This unit was the missile support

‘unit for the 2nd Missile Battalion, 52nd Artillery Regiment (Nike-
Hercules), and had six men badged, all on Johnston Island. They supported
the missile motor section, missile guidance section, launcher, and Battory
Control Traller -- all part of the Nike ririnq Battery. All six badges re~
corded no exposure.

Company A. School Troope, Fort Gordon, Georqla. Seven men from this organiza-

tion arrived and departed Christmas Island together. They were on the
island from April to July. Although their specific duties are not recorded,
they worked for the JTF 8 staff.

USAS American Marinetr. This ship was operated for the Army by Mathiasen Tanker
Industries, Inc., Philadelphia, Penrsylvania. The Army Missile Command
used this ship, designated the DAM”? (Down Range Anti-Missile Measurement
Program) ship, as an Iinstrumentation platfoim for Project 6.13. Other
experiments also used the ship for some of their projects, notably Projects
6.8 and 6.9. Employees from RCA and Barnes Engincering were on board the
ship for extended periods during the high-altitude tests. Their exposure
data are discussed in Chapter 11, The 106 civilian crewmembers for American
Mariner are shown in Table 23. The exposures they received were relatively
low; 65 recorded no exposure and 41 received between 0.001 and 0.31 R.
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125th Signal Battalion, Schofleld Barracks, Hawaii. This unit was part of the

25th Infantry Division at Schofield Barracks, Hawaii. There wete only 29
men badged from this unit., but many mocre were involved in the unit's mis-
sion, which established and maintained the long lines of communication for
DOMINIC. The men operated communications equipment on several islands
throughout the Southern Conjugate Area, French Frigate Shocals, Christmas
Island, and Johnston Island. The highest exposure recorded was 0.327 R.

$9Sth _Signal Cowpany, Fort Monmouth, New Jersey. This unit only had two persor;s
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but one received 1.35 R, among the higher Army DOMINIC exposures. He was
on Christmas Island from April to July and then moved to Johnston Island,
where he stayed until after the last shot in November. His specific duties
are not known. The other badged person wag on Johnston Island from May
through the last shot in November.

999th Signal Company, Naha, Okinawa, and Schofield Barracks, Hawaii. This unit

was given three different organization codes, one by mistake and one be~-
cause one sergeant indicated that he was from Schofield Barracks, Hawaill,
instead of Okinawa. This same individual also received an unusually high
exposure of 2.281 R while he was on Johnston Island. He worked for the
Weapons Effects Test Group, Field Coommand, Defense Atomic Support Agency.
on Johnston Island from May through November but almost all his exposure
was received from September to November. Exposures for the four others
badged with this unit were less than 0.1 R. -

Army 3ignal Radio Propaqgation Aqency (SRPA), Fort Monmouth, New Jersey. Rleven .

men were badged from this agency: however, there were two additional per-
sonnel from this agency in the test area. They were mistakenly placed in
the records with the Army Signal Research and Development Laboratory
(SRDL), which is also at ft. Monmouth. SRPA was responsible for managing
and flelding Project 6.5d, which involved a contingent of men at Xwajalein
as well (see Chapter 3). SRPA also provided an Army Radio Frequency and
Field Intensity Team to the JTF 8 PFrequency Interference Control Center.
Working with Douglas Aircraft Company and Sandia Corporation. the men con-
ducted a comprehensive survey of all RF flelds on Johnston Island. All
badged personnel were on Johnston Island, some from May through the last
shot and others for shorter periods. Exposures were average for location
and duration on the island. The highest exposure recorded was 0.483 R,

Army 3ignal Research and Development lLaboratcry (SRDL), Fort Monmouth, New Jer-

seY. This unit is credited with seven men in the Consolidated List: how-
ever, two of these belonged to SRPA (above) and one other person was listed
twice by mistake. A fourth man's 5x8 card shows only that he was from Ft,
Monmouth and that he spent 1 day in the test area. The remaining three men
were from SRDL. Two were at Johnston Island from May to September and one
was at Johnston Island from June to July. SRDL was responsible for managing
Projects 6.5e and 6.11. Most of the Prolect 6§.5e activity was on the island
of Hawaii and SRDL's role in Project 6.11 was as manager only, perchaps
explaining why only three from SRDL were badged. ERxposures for all seven
were less than 0.1 R. the highest being 0.099 R.
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Strategic Army Communications Command (STARCOM), Fort Shafter, Hawaii. Nine men

from this command were badged and all were on Christmas Island. Although
its specific duties are not known, STARCOM was usually responsible for
long lines of communication, so these men muy well have worked wich the
125th Signal Company in establishing 1ines of communication fsc the many
islands used during DOMINIC. Badge readings were less than 0.1 R.

8lst Transportation Company., Schofield Barrizcks, Hawaii. Thir unit was a non-

divisional light helicopter company that supported the 25th Infantry Divi-
sion at Schofield Barracks, Hawaii. Five of the fifteen men badged were
officers or warrant officers, perhaps an indication that they were heli-
copter pilots. If so, they may have been assisting the Marines in pod re-
covery or personnel evacuation since all 15 men served on Johnston Island.

Exposures were less than 0.1 R.

Army Tripler General Hospital, Honolulu, Hawaii. This hospital had ll persons

badged during DOMINIC. Several other hospitals and medical organizations
had a total of seven additional persons badged. These medical and dental
personnel were assigned either to Christmas or Johnston island, with some
moving to Johnston from Chrigstmas in July when Christmas Island closed.
One man from Walter Reed Hospital was a nuclear medicine speclalist and
was assigned to the Johnston Island Base Command staff. These medical spe-

clalists supplbmented the civilian medical staff under conntract to Holmes

& Narver at both locations. The highest exposure recorded for the 11 men
identified was 0.117 R. :
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CHAPTER 9
U.S. NAVY PARTICIPATION IN DOMINIC

Participation of Navy organizations was not limited to formal naval task
units during DOMINIC. Navy representatives were also found in varclous sclen-
tific units, In addition to the Navy's Joint 'rask Group 8.3 (JTG 8.3), DOMINIC
hac other task groups with dominant Navy 1nvolvement and manning. Specifically,
these were JIG 8.8 (FRIGATE BIRD) and JTG 8. 9](SUORDFISH). Both FRICATE BIRD
and SWORDFISH were Navy-sponsored events and ate covered in earlier chapters.
JTG 8.3, JTG 8.8, and JTG 8.9 all involved extensive use of Navy equipment,
personnel, and expertise. General Navy responsibilities included participation
in sclentific projects such as laying deep-sea moors and Iinstrumenting and
positioning target rafts, air and surface surveillance of the danger area.
providing scientific ship stations, generai légistic support, and providing
evacuation ships and helicopterr. i

|

The potential for radiation exposure 1in these activities was like that for
most other DOMINIC operations - low. There were several well-defined excep-
tions, however. These exceptic.al activities wece several directly involved in
support of the scientific prograa. Il

The first was the collection of samples 5! the device debris from the
underwater shot, SWORDFISH. This required USd Sioux (ATF-7S) to enter the
radioactive pcol of water created by the explotion as soon as possible after
the burst. This operation is des-ribed 1in Chapter 6. Exposures experienced
were higher than those of an ordinary DOMINIC operation, but this was expected.
The ship was stripped to a skeleton crew to minimize the possible collective
exposure, personnel were clothed in a way to aid in decontamination, and self-
reading pocket dosimeters were carried so that fthe participants and CJTG 8.3
knew approximately what exposure had already been accrued at any time. There
appear to have been some problems in the recording of the exposures (see Chap-
ters 6 and 13), but actual exposures appear to be in line with the activities.

The second Navy activity with higher than usual potential for radiation
axposure was pod recovery during FISHBOWL tests at Johnston Island. In this
operation, large objects that had been exposed to the nuclear burst at rela-
tively short ranges in the thin upper atmosphere or that had been at extremely
close range to the destruction of a nuclear weapon due to mission aborr had to
be found, picked out of the water, and recurned to Johnston Island. Pods could
have been activated by neutrons or contaminated by device debris or unfissioned
device material. In all cases, care in handling was necessary and was appar-—
ently exercised. The crew of the unit that took part in all the pod recoveries,
UsSs John 8. McCain (DL-3), did have generally higher exposures recorded than
other ships. But even with certain 1irregularities that are apparent in the
ways McCain exposures were recorded (see chapter 13), these exposures appear
to be appropriate with the activity. :
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The third exceptional activity with a potential for higher exposures was
servicing airdrop target rafts. This did not turn out to be a problem, however,
as the highest reading of any target raft was 0.75 R/hr, the next highest was
0.04 R/hr, and the next highest was about 0.00003 R/hr . (essentially normal
background). The radioactive raits were apparently sunk rather than being de-
contaminated and salvaged.
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There wore, however, cases of the opposite character, where the Consoli-
dated List (Reference C.1.2) shows exposures when there 1is no basis in the
operational history. For example., USS lLovalty (MS0-457) and USS Inflict (MSO-
456) were involved in JTG 8.3 activities in conducting the Project 7.1 experi-
ment. At all times, however. the ships were off the coast of Kauai, Hawail,
800 o 1,100 nai (1,483 to 2,039 km) from the test area. They were not involved
in activities in which personnel exposure to radiation was an element. In spite
of this. both Inflict and Lovalty had badged crewmembers with exposures sig-
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nificantly above background. One man aboard Inflict had an exposure of 0.702 R. AN
These exposures are neither understandable nor explainable by the JTG 8.3 nar- ._'j;:

rative in the Final Report., weapon test documents, or log activities for the
ships.

g 158

A similar instance was USNS pPoint Barrow (T-AKi-1)., which served as a com- s
muynicstions and instrumentation ship. It was at Johnston Island for most of ‘
the October and November FISHBOWL operations. Acti'r '+ at Johnston Island was
primarily connected with high-altitude tests, fror .1 there was no fallout.
There were airdrops near Johnston Island, but :‘ros..  ~ra detonated high enough
so that no local fallout was formed, Never  ieiius, one individual on Point
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Barrow received an exposure of 2.980 R. Seven persaoun~’ 1in all had exposures ::;:
between 2.50 and 3.00 R. Well over two-thirds of tha .-  oni.el aboard the ship "‘
had exposure in excess of 1.00 R. Again the exposures are " st in keeping with _'-':}:
the ship’'s known assigned duties. M

A Joint Task Force 8 (JTF 8) letter of 26 February 1963 (Reference C.1.3) -.‘f;
stated that near the end of the operation (when certain film lots were being _:.’:‘_.
processed) it was observed that higher-than-expected exposure readings were A
heing obtained. An immediate check of the rosters revealed that individuals \:‘:
who had worn the badges could hardly have received such exposures, since they ,f.:,
had not participated in any operation that would have subjected them to such -
an exposure. A subsequent analysis of the film indicated that the film pack wZa
sufered deterioration due to environmental conditions. This deterioration was -:'\:
sufficient to cause an erronecus reading of the film. Careful examination of o
the film base fog revealed the pattern observed to be characteristic of that ~a
associated with environmental damage such as heat, light, and humidity, and f:..f;,
not that of ionizing radiation. The wax dip was suspected of being inadequate, ;‘};
r*ndering the film packet vulnerable to seal fallure with resultant water dam- RN
age. Thus, a minor amount of deterioration in the fillm packet was sufficlent ::-;:\
to produce a greater film emulsion fog resulting in an erroneous radiation ‘:
exposure indication by the film. NS

A 1980 evaluation (Reference D.8) was made of 1,349 DOMINIC film badges. k_.“:'.l

This included units wich suspect exposures and showed that 45 percent of the

badges exhibited one or more types of damage related to light, heat, and age e
effects. Ninety percent of the observed damage was moisture associated.’ :_.‘,-‘_.
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Ninety-eight percent of the films with exposures greater than 0.4 R were dam-
aged. In the absence of a documented radiological exposure, and on the basis
of the extremely high correlation between film damage and elevated reading, 1t
was suggested that film damage may have been responsible for elevated exposure
readings on ships with suspect exposures. It also appears likely that film
damage resulted in small increases to the exposures (or readings) recorded for
the majority of the DOMINIC population, thereby resulting in slight overestima-
tions of actual exposures received. Therefore, personnel with exposures greater
than 0.4 R have a high probability that environmental damage to the film badge
wmay have been responsible for some part of the recorded exposure.

A total of 16 ships had film badge readings that were suspect:
USS Chickasaw (ATF-83) UsSs Lovalty (MSO-457)

Uss Falgout (DER-324) Uss Newell (DER-322)

USS Fort Marion (LSD-22) . Uss OCak Hill (LSD-7)

UsSS Fortify (MSO-446) USS Q'Bannon (DDB-450)

Uss Inflict (MS0-456) . USNS Point Barrow (T-AKD-1)
' 'usS Impervious (MSO-449) USS_Takelma (ATP-113)

UsSsS wealker (DOE-517) Uss_Tavlor (DDE-468)

 UsSsS Langing (DER-388) USS Tuscumbia (YTB-762)

However. in this report. the Consclidated List badge readings have been used
with few exceptions to construct the tables that summarize the exposures, not-
withstanding  the fact that these recorded exposures are, in some cases, evi-
dently greater than actually received.

While the exposure data for Inflict. Lovyalty, Pecint Barrow, and other sus-
pect ships seems unusually high, the opposite is true of Siocux.  The JTG 8.3
Final Report (Reference C.3.1) cites one Sjioux crewmember as having received
an exposure of 5.4 R. However, the Consolidated List shows a different story
of the Sioux’'s exposure. No crewmember Iis reported with an exposure in excess
of 3.00 R, the operation's designated Maximum Permissible ZIxposure (MPE). When
the 5x8 cards, the original source from which the Consoclidated List was pre-
pared, are compared to the final computer-prepared Consolidated List, differ—-
encas uppear. A few low exposures were raised, and a small number of high
exposures were lowered, among them a few Sicux crewmembers. As a result of a
reevaluation of this small group of fi1lm badges, discussed in Chapter 13, sev-
eral Sioux crewmembers show higher exposures than entered in the Consolidated
List. )

The remsinder of this chapter i1s a discussion of the Navy units identified
as having participated in or having representative personnel that participated
in COMINIC. These units have been identified 1in various test documentation,
especially the 138 units whose personiel were represented on the Consolidated
List of Exposures.

The order of presenta*ion 1s, first, thnse naval units whose personnel were
badged as members of the JTF 8 command structure. Then follcw Navy laboratory
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and research management organizations, Navy ship units, Navy air units, and
finally a group of other Navy support groups and organizations. The information
presented 1s a short statement of what is known concerning that unit's partic-
ipation. Table 24 presents a summarization of the unit exposures in the same
order as the text. The mean exposure for all Navy personnel was 0.176 R. 8ix
ships that are discussed 1n the narrative sections that follow do not appear
in Table 24: USS Deliver (ARS-23), USS Ethan Allen (SSBN-608), USS Jenking (DD~
447), USS Point Defiance (LSD-31), USS Sea Fox (SS-402), and USS Ute (ATF-76).
Two of these ships, Jenkins and Ute, are in the Consolidated List with indica-
tions that no badges were issued on either ship. The remaining four ships are :
not in the Consolidated List. However, as the narratives indicate. none of C
these six shipe are suspected to have been exposed to radiation from DOMINIC. -
There was no need for crewmembers to have been badged.

JOINT TASK FOﬁCE 8 ORGANIZATIONS
" Commander Joint Task Group 8.3 Headquarters

During the compressed 4-month planning period, January to April 1962, the
JTG 8.3 staff grew from 15 officers and 17 enlisted men to a total of 20 offi-
cers and 109 enlisted men. CJTG 8.3's duties were operational control of
assigned ships and aircraft, surveillance of the specified danger areas, pro-
‘viding ships to serve as instrumentation platforms, logistics support, the
recovery of scientific instrumentation from the sea, and providing moored tar-
get rafts. By early January the major portion of CTG 8.3 staff had reported

for duty. |
A

Task Unit 8.3.9 (Special Operations Unit) :_"\
At maximum strength the task unit consisted of ten offlicers and 331 en- e
listed men. The staff of Task Unit (TU) 8.3.9 (at Pear] Hachor) consisted of 5 N
officers and 20 enlisted men: the Christmas Island Boat Element (8.3.9.7) was __""!
assigned a maximum of one officer and 62 enlisted men. Following a major shift A
from the planned open sea test to Christmas -Island, enlisted requirements were e
reduced and approximately 100 enlisted men were returned to Commander in Chief, ~:.:-‘.'j
Pacific Fleet (CINCPAC) for reassignmen:. In addition to its boat pool work, : f-:_,-'_:
CTU 8.3.9 (a* Pearl Harbor) was a mejor unit in JTG 8.3 supply chain. Commander ’ :ﬂ_:"

Task Element (CTE) 8.3.9.7 was responsible for loading a YC (lighter) with
fuel and providing a petroleum-oil-lubricants (POL) 'boat, loading facility. CTE
8.3.9.7 also assisted in Christmas Island evacuation operations. The staff of
TU 8.3.9 had 24 badged members:; TE 8.3.9.7 had 94 beiged: TE 8.3.9.6 (Johnston
Island Boat Element) had S5 badged. ‘

NAVY LABORATORY AND RESEARCH ORGANIZATIONS

Bureau of Docks and Yards, Washington, D.C. There was one badged individual.
His assignment and participation are unknown.

Fleet Weather Central, Pearl Harbor, Hawaiil. Four personnel were badged.

Navy Hydrographic Office. Two 1individuals were badged. The Hydrographic Office
in vWashington was involved in analysis of underwater sound detection for

the Polaris FRIGATE BIRD event. Hydrographic Office personnel were also
involved in Hq JTG 8 Hazards Evaluation Branch. ‘
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USS Abnakt (ATF-95)

Ngvy Material Laboratory (NML) 6 New York Naval Shipyard, Brooklyn, New York.
NML provided the basic thermal exposure measurements for Project 4.1, which
was based in aircraft operating from Hickam AFB on shots at Christmas and
Johnston 1slands. One man from NML provided analytical assistance to
SWORDFISH Project 1.3B, but this clearly involved no onsite activity. A
second man from NML had his exposure listed as from an “unidentifiable”
unit in the Consolidated List.

Navy Administrative Unit, Sandia Base, New Mexico. Six individuals were badged
with this unit, which provided administrative support for Navy scilentiflc
personnel stationed st LASL.

Naval Radiological Defense Laboratory (NRDL), San Francisco, California.
Trained personnel assisted the CJTG 8.3 Staff Radsafe Offlicer for SWORD-
FISH. NRDL also conducted SWORDFISH Projects 2.1 (Base Surge Radlation)
and 2.2 (Radioactive Pool Airborne Monitoring). In these activities NRDL
personnel accrued the highest e.posures of any Navy personnel.

Naval Ordnance Laboratory (NOL), White Oak, Maryland. The laboratory conducted
SWORDFISH Projects 1.1 (Underwater Pressures) and 1.2 (Surface Phenomena).
NOL was assigned the responsibility for coordinating the technical photocg-
raphy of the SWORDFISH test event.

Pacific Missile Range (PMR). This unit provided range safety tracking for the
Johnston Island operations. PMR operated USNS Range Tracker (T-AGM-1),
which was docked atr Johnston Island throughout DOMINIC, as well as portable
equipment at French Frigate Shoals. PMR also provided communications facil-
itles at Kaual for CTU 8.3.2 (Land Based Naval Units, Kaual). His staff
also devised and installed a range safety missile tracking system on USS
Norton Sound (AVM-1). Commander Pacific Missile Range with CINCPAC, Norton

" Sound. and Long Beach Naval Shipyard also installed a special underwcter
and radio communications/crypto installation in Norton Sound.

NAVY SHIPS

The summary of activitiles provided in this section is taken for the most
part from ships' deck logs. The figures given for each ship's normal complement
have been taken from the Dictionarv of American Naval Fighting Ships. Actual
manning levels varled from week to week depending upon transfers, emerdency
leave and other routine personnel action.

USS Abnaki (ATF-55)

This fleet ocean tug had a normal complement of 8S5. It was at Johnston
Island for rollup of the October through November operations. For TIGH/ROPE
(Johnston Island, 3 November, 2130), the only shot 1t was present for, Abnaki
was underway from Pearl Harbor, and at 2130 observed nuclear detonation, about
30 nmi (56 km) north of detonation.
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USS Agerholm (00-826) : USS Alztna (T-A0G-81)

USS Agerholm (DD-826)

A destroyer with a ncrmal complement of 355, Agerholm participated only in
shot SWORDEFISH as the ASROC firing ship. It arrived in the operating area on
8 May and departed 12 May. For shot SWORDFISH (370 nmi {685 km] off coast of
San Diego, 11 May, 1300), Agectholm steamed in company with JTG 8.9.3, composed
of USS Monticello (LSD-35), USS Richard B. Anderson (DD-786), USS Bausell (DD-
845), USS Hopewell (DD-881), USS Razorback (SS-394), Sioux, USS Cree (ATF-84).
and U3SS Molala (ATF-106). At 0845 observers were transferred from Monticello
and at 1058 CJTG 8.9 arrivel by helicopter and broke his fiag. At H-hour the
ship launched the ASR.C at a 299° bsaring, 4,313 yacrds (3.9 km) from the
" target barge. Agerholm reported shock damage to its air search radar and gun
fire control computer. At 1447 CTG 8.9.3 departed ship and transferred to

Monsicello.

USNg Rlatna (T-A0G-81)

Alatna was a Military Sea Trangportation Service (MSTS) oiler with a nor-
mal complement of 124 and provided bulk fuel to Johnston Island. It departed
sohnston Island on 4 November. Operational activities for shots that it par-
ticipated in are summarized below. '

@ ARKANSAS (Christmas Island. 2 May, 0902). Moored at Christmas
Island, azbout 28 nmi (52 km) from surface zero. At 1000 third mate
made tests for fallout with Gelger cointer. Results were negative.
At 1342 underway for Johnston Islanmi.

® QUESTAR (Ciiristmas Island, 4 May, 1005). Steaming en route from
Christmas to Johnston 1sland, approximate:y 600 nmi (1,112 km)

from Christmas Island.

® CHETCO (Christmas Island, 19 May, 0637). Moored at Christmas l1sland
about 20 nmi (37 km) northwest of surface zero. At 0753 vessel
monitored for radicactive fallout each hour by decy: officer and
seaman of the watch using AN/YDR-27.

e CHAMA (Johnston Island, 18 October, 0601). Steaming from Enewetak
to Johnston Island, approximately 280 nmi (519 km) north-northwest
of detonation. Flash of light from detonation 11t up entire sky
and eastern horizon., witnessed by first officer.

® CHECKMATE (Johnston Island, 19 October, 2230). Anchored off John-
ston Island about 40 nmi (74 km) north of detonation. At 2230 all
personnel were under cover and wore dark glasses. Vessel was moni-
tored for fallout with AN/PDR-27 radiac set and was checked hourly.
Crew wearing film badges were monitored hourly the next day and
had negative read.ings.

© KINGFISH (Johnston Island, 1 November, 0210). At 0200 ship stopped
1ts engines at latitude 8°53'N: longitude 162950°'W, approxi-
mately 660 nmi (1.223 kxm) south-southeast of detonation.
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Alatng (continued) UsSsS Bausell (DD-845)

® TIGHTROPE (Johnston Island, 3 dNovember, 2130). At 2123 personnel
faced forward in vessel with eyes closed and head down. The ship
was approximately 40 nai (74 km) south-southeast of surface zero.
At 2134 permission was given to uncover eyes and open up vessel.

uss Et 08

Nuclear-powered fleet ballistic missi): submarine with a complement of
138. Participated only in shot FRIGATE BIRD as the Missile Submarine Unit (TU
8.8.3). It was the missile launching submarine. Arrived operating area 2 May
and conducted rahearsals through 6 May. Departed the operating area 2200 on
shot day. Por FKRIGATE BIRD (Christmas Island, 6 May, 1430), Ethan Allen sub-
merged after conducting destruct checks. Firing was delayed several times for
technical ressons. At 1417:49 Ethan Allen fired the missile, on a flight azi-
muth of 243°, range of 1,020 nmi (1,890 km). The crew was not badged for

DOMINIC and the ship does not appear in the Consolidated List. It was not ex-
posed to any DOMINIC radiation. '

Uss Richard B. Anderson (DD-786)

Destroyer with. a normal complemant of 336, PpParticipated only in shot
SWORDFIZH as the sacondary (back-up) firing ship for the ASROC weapon. It also
provided radar range and bearing inputs and participated in Project 3.1 (Ship
Response). For shot SWORDFISH (370 nmi [685 km] off San Diego, 11 May, 1300),
Ancerson was steaming 4,222 yards (3.9 km), bearing 325°T from surface zero.

Ship reported shock wave and reported minocr damage. At 2139 departed for 3an
Diego. .

USS Arikara (ATF-98)

fleet ocean tug with a normal complement of 85, participated in Tigerfish,
SWORDFISH, and STARFISH pod recoveries. Departed Johnston Island on 26 July.

Operationai activities for each shot that it pairticipated in are summarized
below. SR ‘

® SWORDFISH (370 nmi [685 km] off coast of San Diego., 11 May, 1300).

Steaming 1in vicinity of 18°930'N, 157938'W, approximately 1,900
nmi (about 3,520 km) from detonation.

® STARFISH Prime (J-hnston Island, 8 July, 2300). At 1635 underway
in company with : :Cain. Observed nuclear detonation at 2300. The
next day the ship was underway fotr pod recovery operat .ons, which
were completed by 0258, and pods were transferred to L(M-10. Ship
about 40 nmi (74 km) from detonation with USS Grapple ARS-7) and
Sicux.

USS Bausell (DD-8435)

A destroyer with a normal complement of 367, participated only in shot
SWORDFISH as part of the Towed Target Array Group as an unmanned destroyer.
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Bausel]l (continued) USS Cabtlido (LSD-16)

FPor SWORDFISH (370 nmi [685 km] off coast of San Diego., 11 May, 1300), the
ship was towed by Molala in the target and array group. All except a small
securing detail abandoned ship before the detonation. The securing detail com-
pleted their tasks, energiz~d the water washdown system, and al.o abandoned
ship about 2 hours before shot time. Bausell, without its crew, was towed by
Molala and posi:ioned 2,200 yards (2 km) upwind from surface zero with water
washdown system running at H-hour. The ship was not enveloped by the base
surge, which approached within 250 yards (about 230 meters) of its fantail.
Maximum radiation intensities of 44 R/hr, but a total accumulated exposure of
only 2 R was recorded on its fantail (Reference C.3.1, pp. H~17 and H-18:
Reference C.2004, p. 6). At other locations, recorders indicated much. lower
readings and gamma intensities below deck were less than one-tenth of those
topside. At 1440 the securing detail and decontamination team remanned the
ship and reported no contamination. By 1540 all personnel teboarded the ship
and the tow line from Mojala was disconnected. Naval Ordnance Laboratory per-
sonnel completed recovery of instruments by 2040. The ship departed for San
Diego the next day. arriving in the afternoon.

USS Brush (DD-745)

A destroyer with a normal complement of 211 participated in FRIGATE BIRD
and SWORDFISH as part of the surveillance unit centered around USS Yorktown
(CvS-10). Operational activities for the two shot3 are summarized below.

® FRIGATE BIRD (Christmas Island, 6 May, 1430). Underway as part of
a surveillance unit composed of Yorktown. Norton Sound. Destroyer
Division 232, and USS Maddox (DD-731): USS Preston (DD-795) later
joined the formation. At H-hour Brush was approximately 2.000 yards
(1.8 km), bearing 260°T, from the submerged Ethan Allen when it
launched the Polaris missile. Ethan Allen was approximstely 1,020
nmi (about 1,890 km) from the FRIGATE BIRD detonation. Six hours
after the detonation Brush, Maddox. and Preston were detached and
proceeded to SWORDFISH operational area.

® SWORDFISH (370 nmi (€85 km] off coast of San Diego, 11 may, 1300).

' Underway as part of TU 8.9.4 composed of Yorktown and Destroyer
Division 232 while conducting surveillance in assigned area. At
H~hour Brush was approximately 8,100 yards (7.4 ¥xm) from surface
zero, bearing 206°T. Approximately 1-1/2 hours later the ship Ge-
parted station 8,000 yards (7.3 km) from Bausell, bearing 215°T,
and proceeded on an independent exercise. Later the ship joined a
formaticn with Maddox, Moore, and Preston departing for Long Beach,
arriving the next day. .

USS_cabildo (LSD-16)

Dock landing ship with a normal complement of 326 was assigned to transport
rafts from Christmas Island to moorings in target areas south of the island.
The ship also provided evacuation of Gilloertese workers. Operational activities
for each shot the ship participated in are summarized below.

272

- - . .-
[R0Y 3 AL R LR R R I S

L e
P

| SRS

b 2 IO R

’
b SR N

SOOI § RO

'y
a’s

MY
L]

(AN NN

B



USS Cabildo (continued)

ADOBE (Christmas Island, 25 April, 0646). Steaming in target area.
At 0645 observed nuclear detonation at site GZ-10, experienced the
shock wave at 0648 and large cloud rising on bearing 145° about
30 nmd (56 km). An hour after the shot, the ship returned to
Christmas Island anchorage. :

AZTEC (Christmas Island, 27 April, 0702). Steariing independently
while conducting target raft operations off Ch istmas Island. Ob-
served nuclear blast, bearing 145°, distance 27 nmi (50 km), and
experienced shock wave 3 minutes later. By 0749 the ship was an-
chored off Christmas Island.

ARKANSAS (Christmas Island, 2 May, 0902). Anchored at Christmas
Island about 30 nmi (56 km) from surface 2zero. Observed large
mushcoom~shaped cloud rising on bearing of 150°T, 3 minutes later
the shock wave hit the ship.

QUESTA (Christmas Island, 4 May 1005). Anchored off Christmas
Island in London Roads. At 1005 observed nuclear blast, about 28
nmi (52 km) froe ship.

YUKON (Christmas Island, 8 May, 0901). Anchored London Roads,
Christmas Island, about 23 nmi (43 km) from surface zero. At 0800

island natives boarded the ship. At 0901, observed nuclear detona-~.

tion: 2 minutes later experienced the shock wave,

MESILLA (Christmas Island, 9 May, 0801). Anchored 1,000 yards (914
meters) off Bridges Point, Christmas Island. At 0801 observed
atomic burst about 23 nmi (43 km) from ship: 2 minutes later the
shock wave hit the ship.

MUSKEGON (Christmas 1Island, 11 May, 0637). Anchored at London
Roads, Christmas Island. Native 1slanders totalling 205 boarded
the ship. At 0637 -bserved the detonation about 23 nmi (43 km)
from ship; at 0640 the shock wave enqulfed the ship.

ENCINO (Christmas Island, 12 May, 0803). Anchored bearing 291°T
from Bridges Point Light, Christmas Island. At 0553 native island-
ers boarded the ship. At 0803 observed the detonation, bearing

150° about 25 nmi (46 km) from ship. The shock wave hit the ship
at 0806,

SWANEE (Christmas Island, 14 May, 0622). Anchored at London Roads,
Christmas Island. Native islanders boarded the ship 13 May at 2322,
At 0522 viewed nuclear detor .ion about 23 nmi (43 km) from ship;

at 0627 experienced shoc . wave, Commenced monitoring ship with
radiac instruments.

CHETCO (Christmas °.land, 19 May, 0637). RAnchored at Christmas
Island. At 2320 o~ 18 May, 160 islanders boarded the ship. Observed
the detonation at 0637 atout 23 nmi (43 km) from ship: 1 minute
later experlenced the shock waves.
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Cabildo (continued)

® TANANA (Christmas Island, 25 May, 0709). Anchored at London Roads,
Christmas Island. At 2315 on 24 May, 190 1slanders boarded the
ship. Observed the detonation abcut 23 nmi (43 km) from the ship
at 0709. By 0845 the native 1islanders departed, and the ship was

- underway.

® NAMBE (Christmas Island, 27 May, 0803). Anchored at London Roads,
Christmas Island. At 0613 islanders boarded the ship. Observed the
detonation about 23 nmi (43 km) from ship at 0803 and shock wave
at 0805. At 092] native islanders departed; the ship got underway
to the local operations area by 0956,

® ALMA (Christmas Island, 8 June, 0803). Anchored off Christmas-
Island. At 0548, 124 native islanders boarded the ship. Observed
detonation about 28 mmi (52 km) from the ship at 0803; experiencel
shock wave at 0805. The Gilbertese departed at 0928. ship was
underway for local operations by 103S5.

® TRUCKER (Christmas Island, 9 June, 0637). Anchored at Christmas
Island., On 8 June at 2227, 170 islanders boarded the ship. Observed
the detonation about 23 nmi (43 km) from the ship at 0637; 2 min-
utes later the shock wave engulfed the ship. The islanders departed
at 2750. ship got underway for local operations by 0952.

® YESO (Christmas 1Island, 10 June., 0701). Anchored off Christmas
Island. On 9 June at 2350, 237 islanders boarded the ship. Observed
the detonation at 0701, about 30 nmi (56 km) from ship bearing
163°T. The shock wave passed the ship at 0704. At 0842 the island-
ers departed, and the ship got underway for local operations area
by 1208.

® HARLEM (Christmas Island, 12 June, 0637). Anchored at London Roads,
Christmas Island. On 11 June at 2225, 155 islanders boarded the
ship. Observed the detonation at 0637 about 30 nmi (56 km) from
ship and experienced the shock wave at 0A40. By 0806 the islanders
departed, and the ship got underway for local operations by 0922.

® RINCONADA (Christmas Island, 15 June, 0701). Anchoted in London
Roads, Christmas Island. On 14 June at 2218, 148§ natives boarded
the ship. Atomic blast occurred at 0701 about 30 nmi (56 km) from
ship. The islanders departed at 0809. Ship got underway at 0925

for local operations.

e DULCE (Christmas Island, 17 June, 0701). Anchored off BRBridges
Point, Christumas Island. On 16 June at 2218, 148 Gillbertese boarded
the ship. Detonation occurred at 070] about 23 nmi (43 km) from
ship, and the shock wave engulfed the ship 1 minute later. By 0752
Gilbertese departed and the ship got underway for local operations
by 0920.

e PETIT (Christmas Island, 19 June, 06Cl). Anchored off Bridges
Point, Christmas Island. On 18 June at 2227, 123 islanders boarded
the ship. Observed the detcnation at 0601 about 30 nmi (56 km) from
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Cabtldo (continued) USS Chemung (A0-30)

ship and felt the shock wave 2 minutes later. By 0715 islanders
departed. Ship got underway for local operations by 0825.

@ OTOWI (Christmas Island, 22 June, 0701). Anchored off Bridges
Point, Christmas Island. At 0523, 72 islanders boarded the ship.
Observed detconation about 23 nmi (43 km) from ship at 0701 and
felt the shock wave 2 minutes later. The islanders departed at
0755. ship got underway to local operations by 0938.

® BIGHORN (Christmas Island, 27 June, 0619). Anchcred at London
Roads, Christmas Island. On 26 June at 2315, 138 islanders boarded
the ship. The detonation occurred about 37 nmi (69 km) from ship.

The icslanders departed by 0744. Ship got undorway for local opera-
tions by 0915,

® STARFISH Prime (Johnston Island, 8 July, 2300). At 2127 the ship
was underway from Fanning Isiand to Christmas Island. Observed

explogion of nuclear device 315°, 900 nmi (1,668 km) at Johnston
Island.

® SUNSET (Christmas Island, 10 July, 0732). Anchored 1,000 vyards
(914 meters) off Bridges Point, Christmas JIsla..d. Observed deto-
nation 180°, 30 nmi (56 km) from ship. Three minutes later shock

wave hit ship. U‘nderway for replenishment from USS Tolovana (AO-64)
by 08S56.

® PAMLICO (Christmas Island, 11 July, 0637). Steaming en route from
Christmas Island to Malden Island. At 0637 observed nuclea: deto~
nation, 20°, 130 nmi (241 ).

USS Carbonero (8S8-337) .

Submarine, normal complement 6§. Participated only in FRIGATE BIRD as TU
8.3.5, FRIGATE BIRC Test Unit. The boat was responsible for obtaining weapon
detonation information and periscope-fireball and cloud-formation photography
(Figure 76), bhangmeter observations of nuclear burst, assisting in surveil-
lance of impact area, and -eporting weather .observations. For FRIGATE BIRD
(Christmas Island, 6 May, 1430), Carbonero's planned position was 26 nmi (46
km) from the estimated burst point; however, no position data for shot time
are available. Technical observers, photographers, equipment., and film were
transferred to USS Southerland (DDR-743) for return to Christmas Island after
obtaining photographic and instrument readings. Boat arrived at Pearl Harbor
10 may.

USs_Chemung (A0-30)

Oliler with a normal complement of 304. Involved primarily in the June
through July operations at Johnston Island, providing oil and lubricants and
engaged in underway replenishments. Ship's locations at shot times are sum-
marized below. ‘
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ghemung (continued) UsS Chipola (A0-63)

® AZTEC (Christmas Island, 27 April, 0702). ship was approximately
540 nmi (about 1,000 km) east-northeast of Johnston Island.

® ARKANSAS (Christmas Island, 2 May 0902). Underway for assigned sta-
" tion. Ship was approximately 30 nmi (56 km) northwest of Johnston

Island. .

® QUESTA (Christmas Island, 4 May. 1005). En route to Pearl Harbor,
approximately 45 nmi (83 km) southwest of Oahu, Hawall.

® TANANA (Christmas Island, 25 May, 0709). En route to Johnston
Island, approximately 20 nmi (37 km) southeast of island.

® NAMBE (Christmas Island, 27 May, 0803). Approximately 30 nmi (56
k=) southwest of Johnston Island.

® RINCONADA (Christmas Island, 15 June, 0701). Steaming en route to
rendezvous with Jenkins, approximately 330 nml. (611 ¥km) north-
northeast of Johnston Island. .

® DULCE (Christmas Island. 17 June, 0701). Steaming 215 nmi (398 km)
snoutheast of Johnston Island.

U39 chickasaw (ATF-83)

Fleet ocean-going tug with a normal complement of 35. Element of Recovery
unit (TG 8.3.6.v3). Arrived Johnston Island on 22 July and departed 26 July.
Exposures are summarized in Table 24. For giot BLUEGILL Prime (Johnston Island,
25 July, abort), the only shot 1t was present for, Chickasaw was underway at

1610 for statiion, approximately 90 nmi (167 km) from detonation. When missile

was detonated, ship was about 20 nmi (37 km) from Johnston Island.

UsSS chipola (A0-63) ,
Oller with normal éomplemnt of 304. Provided logistic support to TU 8.3.7

and TU 8.3.6, and underway replenishment, fuel, provisions, and fresh and

frozen foods. Operational activities for each shot that it participated in are

summarized below.

® YUKCN (Christmas Island, 8 May, 090]1). Stesming independently en
route from Pearl Harbor to Christmas Island. The ship was approx-
imately 110 nmi (204 km) north of surface zero at the time of

detonation. ‘

® MESILLA (Christmas Island, 9 May., 0801). Anchored off London Roads,
Christmas Island. At 0801 cbserved detonation., bearing 150°, dis-
tance 23 rmi (43 km).

® MUSKEGON (Christmas Island, 11 May., 0637). Anchored off London
Roads, Christmas Island, about 23 nmi (42 km) from de'.onati_on.

® ENCINO (Christmas Island, 12 May, 0803). Steaming independently en
route to Christmas Island from local operating area. The ship was
approximately 114 nmi (211 km) south of Christmas Island at the

time of detonation.
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Chipola (continued)

shots as rocket recovery unit.
participated in are summarized below.

SWANEE (Christmas Island, 14 May, 0622). Anchored off London Roads.
At 0622 viewed atomic burst. bearing 1409, distance 23 nmi (43
km) .

CHETCO (Christmas Island. 19 May, 0637). Anchored off London Roads,
Christmas Island. At 0637 viewed atomic burst, bearing 150°, dis-
tance 23 nmi (43 km).

TANANA (Christmas Island, 25 May, 0709). Steaming independently en
route from Christmas Island to rendezvous with USS Rowan (DD-782).
At time of detonation, the ship was approximately 240 nml (445 km)
south-southwest cf Christmas Island.

NAMBE (Christmas Island, 27 May, 0803). Anchored off London Roads,
Christmas Island. Viewed the airburst, bearing 15.5°, distance
23 nmi (43 km). ‘

ALMA (Christmas 1Island, 8 June, 0803). Steaming independently to

Pear]l Harbor. At time of detonation the ship was approximataly 330

nmi (611 km) north-northeast of Christmas Islend.

TRUCKEE (Christmas Island, ¢ June, 0637). Steaming independently
to Pearl Harbor. At time of detonation the ship was approximately
600 nmi1 (1,112 km) north of Christmas Island.

YESO (Christmas Island, 10 June, 0701). Steaming independently to
Pearl Harbor. At time of detonation the ship was approximately 876
nmi (1,622 km) north of Christmas Island. ‘

STARFISH Prime (Johnston Island, § July, 2300). Steaming en route
to Johnston Island from Pearl Harbor. At 2300 the ship reported
viewing the atomic burst. At shot time the ship was approxinmately
120 nmi (222 km) south of the detonation.

Uss Conserver (ARS-39)

Salvage ship with a normal complement of 120.
Island operations as a unit of TE 8.3.7 and in Kauai area for Johnston Island
Operational activities for each shot that 1t

® ADCBE (Christmas Island, 25 April, 0646). Anchored off Christmas

Island. The ship's washdown system was rigged at 0615, at 0646 the
crew observed detonation, bearing 13597, distance. 23 nmi’ (43 km).
The ship was monitored for radiation and only negative readings
were recorded.

AZTEC (Christmas Island, 27 April, 0702). Anchored off Christmas
Island, about 23 nml (43 km) from detonation. Washdown system was
rigged at 0545. The washdown system was again rigged on 29 April.

ARKANSAS (Christmas Island, 2 May, 0902). Moored off Christmas
Island, about 28 nmi (52 xm) from detonation.
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USS Conserver (ARS-39)

Participated in Christmas
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Conserver (continued) USS Cree (ATF-84) E
o

® QUESTA (Christmas Island, 4 May. 1005). Moored off Christmas Is- f:f‘
land, about 28 nmi (52 km) from detonation. ;"ﬂ

A

»

® YUKON (Christmas Island, 8 May, 0901). Moored off Christmas Island,
about 23 nmi (43 km) from detonation.

@ MESILLA (Christmas Island. § May, 0801). Moored off Christmas

’

‘!,lt;.

/.

 Island, about 23 nmi (43 km) from detonation. i
@ MUSKEGON (Christmas Island, 11 May. 0637). Steaming independently 3
" en route from Christmas Island to Malden Island. At shot time the >

ship was approximately 190 nmi (352 km) north-northeast of Christ-

mas Island. wot
e

® ENCINO (Christmas Island, 12 May, 0803). Steaming independently en j,,
route from Malden Island to Christmas Island. At shot time the ship e
(A2

was approximately 270 nmi (500 km) south-southeast of Christmas
Island.

® SWANEE (Christmas Island., 14 May, 0622). Moored off Christmas Is-

A

land,. about 23 nmi (43 km) from detonation. ‘-{

@ CHETCO (Christmas Island, ‘19 May, 0637). Steaming en route from :::‘::
Christmas Island to Pearl Harbor with aircraft transportation s
lighter YCV-1412 in tow. At shot time the ship was approximately hat
1,110 nmi (2,057 km) north of surface zero. =¥

: e

® BLUEBSTONE (Christmas Island, 30 June, 062]1). Steaming independently N
in Kauai, Hawaii hazard area. .‘~":J

@ STARFISH Prime (Christmas Island, 8 July, 2300). Steaming indepen- ‘-".‘

dently in Kauai hazard area. On 9 July sighted nosecone and recov-

g 5

ered 1t. o

® SUNSEBT (Christmas Island, 10 July, 0732). Steaming independently ":'

in Kauai hazard area. o oy

® PAMLICO (Christmas Island, 11 July, 0637). Steaming independently ﬁ;

in Kausi hazard area. ki

) ’ --..‘\

USS constellation (CV-64) o
oA

This ship was not assigned to JTF 8 and was not a participant. It operated - N
either 1in the Atlantic or near California during the shots. However, three R
personnel were badged according to the Consolidated List with a 0.055 mean et
reading. They may have been assigned to JTF 8 for temporary additional duty. rom
USS Cree (ATF-84) =
Fleet ocean tug with a normal complement of 85. Participated only in shot ':::"i

SWORDFISH, Project Vela. Steaming independently in SWORDFISH operating area,
approximately 95 nmi. (176 km) east of the detonation site at shot time. De-
parted SWORDFISH operating area S hours after the detonation. Exposures are

X

IA. .A‘ M
b Y

1
e 4
summacrized in Table 24. A
el
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USS Deliver (ARS-23) USS Falgout (DER-324)

USS Deliver (ARS-23)

Salvage ship with normal complement of 120. Did not participate in any of
the DOMINIC events. Provided lugistic support for the Johnston Island operation
from January through March 1162. Exposure data are not avallable.

USsS Engage (M30-433)

Ocean minesweeper with a normal complement of 74. Farticipated in pod and
nosecone recovery operations as well as in TU 8.3.6 (Johnston Island Operations
Unit). Arrived Johnston Island 11 October. Departed Johnston Island on 3 Movem-
ber. Operational activities for each shot that the ship participated in are
svamarized below. .

® CHAM2 (Johnston Island, 18 October, 0601). Anchored off Johnston
Island, about 130 nmi (241 km) from detonation.

® CHECKMATE (Johnston Island, 19 October, 2230). Undefway at 1448
rendezvousing at 2009 with McCain and USS sSafequard (ARS-25). The
ship was approximately 40 nmi (74 km) north of detonation site.

® BLUBEGILL Triple Prime (Johnston Island, 25 October, 2359). Steaming
on assigned station, off Johnston Island, approximately 35 nmi (65
km) north of detonation.

® CALAMITY (Johnston Island, 27 October, 0546). Anchored off Johnston
Island about 140 nmi (259 km) from CALAMITY shot site.

® HOUSATONIC (Johnston Island, 30 October, 0602). Anchored off John-
ston Island about 240 nmi (445 km) from HOUSATONIC shot site.

® KINGFISH (Johnston 1Island, 1 November, 0210). On 31 October at
1600 proceeding to position 130 nmi (241 km), bearing 200°T frem
Johnston Island to join USS Forster (DER-334). At 0210 observed
nuclear test explosion about 100 nmi (185 km) north.

® TIGHTROPE (Johnston Island, 3 November, 2130). At 1123 steaming en
route to Pearl Harbor with gasoline barge YOGN-115 1in tow. At 2130
witnessed nuclear detcrnation approximately 60 nmi (11 km) south-
southeast.

USS Falgout (DER-324)

Radar picket escort with a normal complement of 186. 3lewent of Area One
Operations Unit (TU 8.3.7). Decontaminated ship after shot BUMPING. For all
Christmas Island and June and July Johnston Island shots, the ship was under-
way from Pearl Harbor or at weather station Alpha some 570 nmi (1,056 km)
north-northeast of the Christmas Island airdrops and 1,155 nmi (2,140 km)
gouth-southeast of Johnston Island. Activities for the fall Johnston Island
shots are summarized below from the deck log.

® ANDROSCOGGIN (Johnston Island, 2 October, 0617). Operating on spe-
clal surveillance station. The ship was approximately 165 nmi (306
km) south-southwest of the detonation.
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falgout (continued) : USS Finch (DER-328) ol
‘ - o
& BUMPING (Johnston Island, 6 October, 0552). Operating on special’ }
X

surveillance station. The ship was approximately. 390 nmi (723 km)
south-southwest from the detonation. The log then states, "1837
(hrs] changed course to 210. Radiation of alfa [sic] particles 0.4

1

CPM on M scale of alfa meter. 1847 changed course to 030. 1906 i-:
activated water washdown system. . . . 1925 secured water washdown
system. 1926 the ship was decontaminated. Alfa radiation normal.” N
Considering the great distance from the detonation point, any con- f«':
nection between this incident and the BUHPING test 1s extremely o
unlikely.

@ CHAMA (Johnston Island, 18 October., 0601). En route from Johnston ’
Island to special survelllance station. The ship was approximately e
280 nmi (519 km) north-northwest of the detonation. .

® CHECKMATE (Johnston Island, 19 October, 2230). Underway en route -
to special survelllance station from Johnston Island. The ship was !
approximately 340 nmi (630 km) north-northwest of the detonation. :::

e BLUEGILL Triple Prime (Johnston Island, 25 October, 2359). Underway N
in special surveillance station. The ship was approximately 450 ’
nmi (834 km) south of the detonation. i

® CALAMITY (Johnston Island, 27 October. 0546). Underway en route to
special surveillance station. The ship was approximately 90 nmi
(167 km) south of the detonation.

TN
o
Ar Ak,

» .
'
a'a

@ HOUSATONIC (Johnston Island, 30 October, 0602). Operating in spe- :-::'
cial surveillance station. The ship was approximately 240 nmi (445 L
k) south-southeast of the detonation. E
® KINGFISH (Johnston Island, 1 November, 0210). Underway operating e
in special surveillance station. The ship was approximately 500 ;:_‘-j:'

nmi (927 km) south of the detonation. e

® TIGHTROPE (Johnston Island, 3 November, 2130). Underway operating ;«h ’
on special survelillance station. The ship was approximately 315 m
nmi (584 km) south of the detonation. AN

o I

UsSs Finch (DER-328) R
Radar picket escort with a normal complement of 186. Conducted air and "':.:‘:
surface surveillance. Operational activities for each shot that it par:ticipated fid

in are summarized below.

® ADOBE (Christmas Island, 25 April, 0646). Steaming on Station
Alfa-2. The ship was approximately 250 nmi (482 km) north-northeast
of the detonation.

@ AZTEC (Christmas Island, 27 April, 0702). Steaming independently
on Station Alfa-2.

® TENANA (Christmas Island, 25 May, 0709). Steaming independently on
Station Alfa-2.
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Finch (continued) '~ USS Forster (DER-334) .
. ..".‘?
® NAMBE (Christmas Island, 27 May., 0803). Steaming independently on -
Station Alfa-2. a
S
® DULCE <(Christmas Island, 17 June, 0701). Steaming independently ;...4
. from Papezte, Tahitl, to Christmas Island. At 0701 reported viewing i
nuclear detonation., bearing 320°, distance 30 nmil (56 km); how- s
ever, the ship was approximately 120 nmi (222 km) south of the
detonation. ‘ o
® STARFISH Prime (Johnston Island, 8 July, 2300). Steaming 1indepen- '-::;:,’
dently en route from Station Alfa-2 to 11°920'N, 168°15'W. The il

ship was approximately 320 nmi (SS3 km) south of the detonation.

o

.

® SUNSET (Christmas Island, 10 July., 0732). Steaming independently
en route from Johnston Island test area to Station Alfa-2. The
ship waz approximately 690 nmi (1,279 km) north-northwest of the
detonation. ’

e PAMLICO' (Christmas Island, 11 July, 0637). Steaming en route to
Station Alfa-2. The ship was approximately 225 nmi (417 km) north-
northwest of the detonation.

USS Forster (DER-334)

‘'Radar picket escort with a normal complement of 186. Participated in
Johnston Island operations during October and November as target-raft tending
ship and in Christmas Island operations as a navigational aid and search and
rescue ship. Activities for the shots 1t participated in are summarized below.

® ARKANSAS (Christmas Island, 27 April, 0702). Patrolling assigned
SAR station, 230 nmi (426 km) north.

® QUESTA (Christmas Island., 4 May, 1005). Patrolling assigned SAR
station, 265 nmi (491 km) north.

® YUKON (Christmas Island. 8 May, 0901). PpPatrolling assigned Sar
station, 235 nmi (436 km) north of surface zero.

® MESILLA (Chrisrmas Island, 9 May, 0801). Patrolling assigned SAR o
station, 220 nmi (408 km) north of surface zero.

® MUSKEGON (Christmas Island, 11 May, 0637). Patrolling assigned SaR _-.'f1

station, 220 nmi (408 km) north of surface zero. ) -

® ENCINO (Christmas Island, 12 May, 0803). Patrolling assigned SaAR EE
station, 235 nmi (436 km) north of surface zero. e

.:'_.‘

® SWANEE (Christmas Island, 14 May, G 7). Fatrnlling assigned SAR N
station, 225 nmi (417 km) north of siL. _.ace zero. ::.-f; --

® CHETCO (Christmas Island, 19 May, 0637). Patrolling assigned SAR NS

station, 230 nmil (426 m) ncrth of surface zero.

® YESO (Christmas Island, 10 June, 0701). En route Pearl Harbor to
assigned SAR station, 230 nmi (426 km) north of surface zero.
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Forster (continued) USS Fortify (MSO-446) i

o

.k.‘.

® HARLEM (Christmas Island, 12 June, 0637). Patrolling assigned SAR %

station, 220 nmi (408 km) north-northwest of surface zero. i

.\

® BIGHORN (Christmas Island, 27 June, 0619). Patrolling assigned SAR u

station, 250 nmi (4¢3 km) north of surface zero. fﬂ

® STARFISH Prime (Johnston Island, 8 July, 2300). En route from ;‘:I;

assigned SAR statinn (Johnston Island) to trendezvous with Finch,

320 nmi (593 km) south-southeast of surface 2ero. -

® ANDROSCOGGIN (Johnston Island, 2 October, 0617). 50 nmi (93 km) =
east of surface zero. .

_ ' Y

e BUMPING (Johnston Island, 6 October, 0552). 35 nmi (65 km) horth- 23

west of detonation. N

e oa e
[

® CHAMA (Johnston Island, 18 October, 0601). 30 nmi (56 km) east of

[

. detonation. E
yan .

i ® CHECKMATE (Johnston Island, 19 October. 2230). 170 nmi (315 km) st

southeast of detonation. , ‘-;2

e BLUEGILL Triple Prime (Johnston Island. 25 October. 2339). 130 nmi <

(241 kxm) southwest of detonation. ::.-:

® CALAMITY (Johnston Island, 27 October., 0546). 31 nmi (57 km) west st

of detonation. At 0546 observed nuclear detonation, bearing 909, A

9 HOUSATONIC (Johnston Island., 30 October, 0601). Observed nuclear ::'_-7;

detonation, bearing 245°, distance S50 nmi (93 km). -f-'_j

® KINGFISH (Johnston Island., 1 November, 0210). At 100 nmi (185 km) %

southwest conducting a ‘.«arch for Iinstrumented <ocket nosecones. m

Observed nuclear detonation.

o TIGHTROPE (Johnston 1sland. 3 November. 2130). 320 nmi (593 lm) | PO

b northeast of detonation. Observed the detonation, bearing 225°. A

. i Dy

| S

-

UsSs PFort Marion (L80-22)

i

:

Dock landing ship with a normal complement of 326. Participated only in cne :._-::3
shot (STARFISH Prime) at Johnston Island as a unit of the Scientific Flement -j-:~j
(8.3.6.4). At shot time (Johnston Island, 8 July, 2300), steaming independently ;?

- '\.' Y

on station bearing 99T, distance 133 nmi (246 km). Observed detonation, visi-
bility momentarily reduced to 4 nmi (7 km) due to glare. Continued to operate

in same area until 12 July.
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uss Fortify (MSO-446)

Ocean minesweeper with normal complement of 74. Participated 1in Johnstbn

Island operations during October and November as a unit of TE 8.2.2.4 (SurfaFe

Recovery)."l'he ship operated off Kaual about 700 nmi (1,297 km) from snot arsa.

f-ffff
.

te o~
ar
e

‘

For shot CHAMA (Johnston Island, 18 Octobei, 0601), Fortify was moored at Dearl o
Harbor. At 1743 on 18 October underway for recovery operations off{ Kaual. Fcr- ',{*:3'
tify had no potential for radiation exposure. :{J
4
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UsSS Frontier (AD-2S) §JS Gurke (00-783)

USS frontjer (AD-25)

This ship was not assigned to JTF 8 and was either at Long Beach or Pearl
Harbor during DOMINIC. One person was badged with a zero reading and m.y h-ve
been assigned for temporary duty or as an observer.

USS Gannet (MSC-290)
Coastal minesweeper with a normal complement of 37; Participated only in

shot SWORDFISH in the Vela Program to study hydroacoustic propagation from an

underwater detonation. Arrived in assigned operating area 200 nmi (370 km) off
San Diego coast on 7 May. At shot time, lying to on station, approximately 170
nmi (315 km) from surface zero. Departed 12 May for the Naval Electronics
Laboratory. -

ySS Grapple (ARS-T)

Salvage ship with a normal complement of 120. Participated 1in Johnston
Island operations during June and July as a unit of TE 8.3.6.3 (Recovery Unit).
Departed Johnston Island on 10 July. During STARFISH Prime (Johnston Island,
8 July, 2300), steaming in column formaticn with Arikara. Sloux., and McCain.
which joined and assumed gquide and tactical command in rendezvous area. The
ship was approximately 25 nmi (46 km® north of the detonation. At 2247 the
rocket lifted off in the air, and at 2.0 the detonation occurred. Ten minutes
later the ship proceeded to 1ne recovery area. On 9 July at 0305 the pod was
secured alongside starboard quarter. “he max:mum radiation reading of any pod
was 2 R per hour. At 1500 discontinuec¢ nosecone search. '

Uss Gurke (DD-783)

Destroyer with a normal complement of 336. Elcment of the Arza One (Christ-
mas Island) Operations Unit. Cperational activities for each shot that it
participated in ars summarized below. '

® ADCBE (Christmas Islard., 25 April. 0646). Steaming en route to
Pearl Harbor from Christmas Island, approximately 700 nmi (1,297
km) northeast of the island.

® ENCINO (Christmas 1Island, 12 May, 0803). Steaming to Christmas
Island from Pearl Harbor, approximately 700 nmi (1,297 im) north
of Christmas Island.

@ SWANEE (Christmas Island, 14 May, 0622). Steaming toc Christmas
Island from Pearl Harbor, aporoximately 600 nmi (1,112 km) north-
northeast of Christmas Island. '

® CHETCO (Christmas Island, 19 May, 0637). Underway in patrol artea.
Observed nuclear test becring 255°, distance 45 nmi (83 km).

® TANANA (Christmas Island, 25 May, 0709). Obse~ved nuclear detona-
tion, bearing approximately 2709, distance 55 r.mi (102 km).
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Gurke (continued) _ ) . LSNS Harrd ount T-LST-82

NAMBE (Christmas Island, 27 May, 0803). Ohserved nuclear detona-
tion. bearing 689, distance 42 nmi (78 km).

ALMA (Christmas Island, 8 June. 0803). Steaming independently on
Christmas Island patrol. Observed nuclear detonation, bearing

205°, distance 54 nmi (100 km).

TRUCKEE (Chrigtmas Island, 9 June, 0637). Steaming Iindependently
on Christmas Island patrol. Observed nuclear detonation, bearing

2639, distance 71 nmi (132 km). :

YE3O (Christmas Island. 10 June., 0701). Steaming independently on
Christmas JIsland patrol, approximately 120 nmi (222 km) west of

the island.

HARLLEM (Christmas rslandv. 12 June., 0637). Underway for Christmas
Island patrol. At 0629 all topside personnel took shelter; observed
nuclaar detonation. bearing 200°, range 40 nmi (74 km).

RINCONADA (Christmas Island. 15 June, 0701). Steaming independently
on patrol approximately 125 nmi (232 km) from Christmas Island.

DULCE {(Christmas Island, 17 June. 070}). Underway for Pear] Har-
bor. Observed nuclear detonation., bearing 220°, range 200 nmi
(371 km).

PETIT (Christmas Island. 19 June, 0571). Steaming from Christmas
Island to Pearl Harbor, approximately 1,000 nmi (1.853 km) north
ol Christmas Island.

STARFISH Prime (Johnston Island, 8 July, 2300). sSteaming indepen-
dently on patrol in station Alfa-2, at Zhristmas Island atea,
approximately 950 nmi (1,761 km) southeast of Cohnston Island.:

SUNSET (Christmas Island, 10.July, 07:.). Stzaming Independently
on Christmas Island patrol. approximately 230 nmi (426 km) north
of the island.

PAMLICO (Christmas Island, 11 July, 06377 . Steaming independently
on Christmas Island patrol. Observed nuclear Jdetor.:21on on bearing

17%°, range 50 nmi (93 km).

USNS Harris County (T-LST-822)

Tank landing ship with a complement of A43.

logistics and scientific element and as part of the rollup phases fot
Chriscmas and Johnsten Islands. Operational activities for each shot that 1t
participated in are summarized below. '

ADOBE (Christmas TIsland, - 25 April, 0646). Anchored off English
Harbor Entrance, Fanning Island, approximately 180 nmi (3234 km)
northwest of Christimas Island.

<84
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Participated as a unic¢c of the
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Harris County (continued)

AZTEC (Christmas Island, 27 April, 0702); Frcréeding towerds Wash-
ington Island. The ship was approximately 160 nm. (i57 km) north-
wost of Christmas Island,

ARKANSAS (Christmas Island, 2 May, 0902). Steaming en route to
Pear)l Harbor from Washington Island., The ship was approximately
540 nmi (about 1.000 km) nocth of Christmas Islsnd,

MUSKECON (Christmas Island, 11 may, 0637). Steaming en ctoute to
Christmas Island from Pearl Harbor. The ship was approximately 780
nmi (1,446 im) nocth of Christmas Island,

ENCINO (Christmas Island, 12 May, 0803), Steaming en route to
Christmas Island from Pearl Harbor., The ship was approximately 585
nmi (1,084 km) north of Christmas Island.

SWANFE (Christmas Island, 14 May, 0622). 8Steaming en route to
vashington Island from Peacl Harbor. The ship was approximately
225 nmi (417 km) nocth of Christmas Island.

CHETCO (Christmas Island, 19 May, 0637). Anchored off Christmas
Island about 23 nmi (43 km) from sucface rero. At 0643 the blast
was heard.

TANANA (Christmas JIsland, 29 may, 0709)., Steaming towards Perarl
Harbot. The ship was approximately 315 nmi (584 km) north of
Christmas Island.

NArAX  (Christmas Island, 27 May, 0803), $Steaming towards Pearl
Harbor. The ship was approximately 705 nmi (1,307 Xxm) north of
Christmas Island. :

YESO (Christmas Island. 10 June, 0701), Steaming en coute from
Pearl Harbor to Christmas Island with 43 Crewvembers., The shif was
spproximately 990 nmi (1,839 km) north of Christmas Island.

HARLEM (Christmas Island, 12 June, 0637)., Steaming en croute [frem
Pearl Harbot to Christmas Island., The 3hip was opproxlmtoly 540
rnmi (about 1,000 km) notth of Christmas In'and.

RINCONADA (Christmas Island. 1% June, 0701). Anchored at Christmac
Island about 30 nmi (56 km) from surface zero.

DUILCR (Christmas Island, 17 June, 070]). Anchored at Christmas
Island about 23 nmi (43 km) from surface zero.

PETIT (Christmas Island., 19 June, 0601). Proceeding towards Fanning
Island with 41 crewmembers and 1 USPHS (U.3. Public Health Secvice)
passenger. The ship was approximately 19% nm!{ (287 km) northwent
of Christmas Island, '

OToMTI (Christmas Island, 22 Jure, 0701)., Anchored off Christmag
Island a*™out 23 nmi (43 km) from surface rero,

BICHORN (Christmas Island, 27 June, 0619). Steaming en route to
Pear]l Harbor from Washington TIxland. The shlp was approximately
679 nmi (about 1,250 km) north of Chriastmas [sland,
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Harrt n {continued) © USS Hassayampa (A0-145)

’JAPP&’&.L’.L‘ZI

® SUNSET| (Christmas Island, 10 July, 0732). Anchored off Christmas
Island about 30 nmi (56 km) from surface zero.

® PAMLICO (Christmas Island, 11 July, 0637). Anchored off Christmas
Island (about 36 nmi (67 km) from surface zero.

® BUMPING (Johnston Island, 6 October, 0552). Steaming en coute from
Pearl Harbor to Johnston (sland. The ship was approximately 180
nmi (334 lm) north of the de onation.

® CHAMA (Johnston Island. 18 October, 0601). Anchored in outer an-
chotaqu. Johnston Island, al->ut 130 nmi (241 km) from detonation.

® CHECKMATE (Johnston Island, 19 October, 2230). Steaming on assigned
station from Johnston Island. The ship was approximately 80 nmi
(148 ) south-southeast of detonation.

e BLUBGILL Triple Prime (Johnston Island, 25 October. 2359). Steaming
on a-sjgnod station in formation with US% Sumpmit County (LST-114G0).

.The sh IP was 15 nmi (28 km) south of detonation.
® CALAMI (Johnston Island, 27 October., 0546). Proceeding within a

10-nmi {(18.5-km) radius of assigned station. The ship was approxi-
mately 120 nmi (222 im) north-northwest of the detonation.

Ul 4 A AL A SIS, Vst e -
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@ HOUSATONIC (Johnston Island, 30 October, 0602). Anchored in Turning
Basin, Johnston Island, about 240 nmi (445 km) from detonation.

® KINGFISH (Johnston Island. 1 November., 0210). Steaming on assigned
ltatial:‘ Radiac monitor rounds were made on entire open weather
deck an tesults were nil.’ T™e ship was approximately 40 nmi (74
m) loqth of the detonation,

I

® TIGHTROPR (Johnston Island, 3 November, 2130). Anchored in Johnston
Island harbor about 20 nmi (37 km) from detonation. At 21435 radiac
readings were taken of saltwater samples and results were nil.

|

|
USS_Hassavampq (AO-143)

[

Otler with a normal complement of 324, EZlement of Johnston Island Opera-
tions unit ¢ 8.3.6). Participatrd only in Johnston Island shots. Operational
activities tor{ each shot that it participated in are summarized below.

° B(mr'nnll (Cohnston Island, 6 October, 0%52). Steaming to Johnston

Island Eopoutions area. At 081% sighted Johnston Island, 17 nmi
(31 im). No shot time position data available.

& CHAMA (Johnston Island, 18 October, 0601). Underway off Johnston
Island., Obrerved nuclear detonation. The ship wes approximately
180 nmi| (334 ¥m) north-northeast of the detonation.

» cuacxnnys (Johnston Island, 19 October, 2230). Steaming in Johnston
Island operation area. Observed nuclear detonation. The ship was
a1:oprt:'nd| tely 130 nmi (241 ikm) north-northeast of the detonation.

|
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Hassayampa (continued) USS Henry County (LST-824) N

. ® BLUEGILL Triple Prime (Johnston Island, 25 October, 2359). Steaming "

! independently on Station S-6, bearing 38°, 175 nml (324 km) from :

detonation. ' :

-

@ CALAMITY (Johnston Island, 2, October, 0546). Steaming en route to
Pearl Harbor, approximately 570 nmi (1,056 km) north-northeast of
the detonation.

R
atitet.o

® HOUSATONIC (Johnston Island, 30 October, 0602). Underway from Pearl
Harbor en route to Johnston Island, Station S-6. Observed nuclear
stot. The ship was approximately 520 nmi (964 km) north-nocrtheast
of the detonation.

@ KINGFISH (Johnston Island, 1 November, 0210). Steaming 1in assigned
operations acea 8S-6, Observed nuclear shot test. Bearing 119, 310
nmi (574 km) from detonation.

® TIGHTROPE (Johnston Island, 3 November, 2130), Steaming nocth of
Johnston Island. Observed nuclear test. The ship was approximately
108 nmi (200 ¥km) north-northeast ~f the detonation.

N - 3 PRI LIRS - § SN
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USS Henry county (LST-824)

Tank landing ship with a normal complement of 266. Arrived Johnston Island
6 October. Element of the Sclentific Unit (TE 8.3.6.4). Participated only in
Johnston Island shots. Departed the island 8 November. Operational activities
for each shot that it participated in are summarized below.

- v . .
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® BUMPING (Johnston Island, 6 October, 05%52)., Steaming in company _',
with Summit County and Harris County en route from Pearl Harbor to o
Johnston Island, about 150 nmi (278 km) northeast of detonation. &
® CHAMA (Johnston Island, 18 October, 0601). Steaming independently. .
: The ship was approximately i20 nmi (222 km) southeast of the ::f
: detonation, -
| o
® CHECKMATE (Johnston Izland, 19 October., 2230). Steaming indepen- Q
' dently on station 76 nmi (141 km) west of Johnston Island. At 1432 i
: proceeded to new station. Ship reported sighting detonation bearing )
' 90°%T, 100 nmi (185 km) from Johnston Island. A scientific report Ky
, states ship was 82 nmi (152 km) west of detonation (Reference "
! C.20%3). ‘ =
i
! ® BLUBGILL Triple Prime (Johnston Island, 25 October, 23%9). Steaming :“-l
' in sclentific formation in company with Summit County. The ship -
L wag spproximately 13 nx=i {24 km) south-southwest of the detonation. 2
: @ CALAMITY (Johnston Island, 27 October, 0546). Steaming indepen- -
! dently., remaining within 10 nmi (19 km) of station, approximarely .
‘ 140 nm3 (259 km) northwest of detonation. ‘ oo
X @ HOUSATONIC (Johnston Island, 30 October, 0602). Anchored at Innet -~
) Harbor, Johnst~n Island, about 240 nmi (445 km) northeast of -
X detonation. -ft
| -
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Henry County (continued)
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KINGFISH f{Johnston Island, 1 November, 0210). Steaming indepen-
dently on rtation. At 0210 the ship reported observing nuclear d3t-
onation, distance 65 nmi (120 km), bearing 190°T to surface zero.
A scientific report places ship 43 nmil (80 km)., bearing 12.5°T
from surface zero (Reference C.2053).

TIGHTROPE (Johnston Island, 3 November, 2130). Steaming indepen-
dently on assigned station. The ship was approximately 6 nmi (11
km) north of detonation. '

UsS Hitchitl (ATF-103)

Fleet ocean tug with a normal complement of 85. Member of the Sclentific
(TE 8.3.6.4)., Anchored at Johnstor Island 17 October and departed
7 November. Operational activities for each sho* that it participated in are

Element

summarci

zed below.

BUMPING (Johnston Isiand., 6 October. 0552). Underway independently
en route from Pearl Harbor for special operation. No position data

‘available.

CHAMA (Johnston Island, 18 October, 0601). Underway independently
to station S-7. The ship was approximately 300 nmi (556 km) north

of the detonation.

CHECIMATE (Johnston Island, !9 October, 2230). Underway indepen-
denritly in operational area, 162 nmi (300 km) from Johnston Island.
The ship was 192 nmi (3%6 km), bearing 10°T from the detonation
according to a scientific report (Reference C.20353).

, BLUEGILL Triple Prime (Johnston Island, 25 October, 23%9). Underway

independently on station S-7, bearing 10°T, 135 nmi (250 km) from
detonation. A scientific report (Reference C.2053) places zhip 76

rmi (141 km), bearing 10°T from surface zero.

CALAMITY (Johnston Island, 27 October, 0%46). Underway indepen-—
dently on staticn 3S-7, approximately 225 nmi (417 ¥m) north-
northwest of the detonation.

HOUSATONIC (Johnston Island, 30 October, 0602). Underway indepen-
dently en route to station S-7, approximately 360 nmi (667 km)
north-northeast cf the detonation.

KINGFISH (Johnston Island, 1 November, 0210). Underway indepen-
dently in operating area S-7, bearing 10°T, 175 nmi{ (324 xm) from
detonation.

TIGHTROPE (Johnston Island, 3 November, 2130). Underway indepen-
dently in operating area 3-7, bearing 10°T, 55 nmt (102 km) from
detonation.
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USS Hitchitl (ATF-103)
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USS Hopewell (DD-681) , UssS Iwo Jima (LPH-2)

UsS Hopewell (DD-681)

Destroyer with a normal complemenc of 319, Participated as an element of
the SWORDFISH Operatiocnal Unit (TU 8.9.3). During SWORDFISH (370 nmi [685 km]
off San Diego, 11 May, 1300), Hopewell was approximately 4,025 yards (3.7 km)
from surface zero, bearing 200°T. At about H+l0 minutes the ship lLegan
searching for submarine simulators and continued for 7 hours. Except for Bau-
sell, which was part of the target array and whose crew had evacuated before
the shot, the ship was the nearest to surface zero. The base surge did not
initlally reach Hopewell but shortly after the shot, the ship “cut through”
the formation to search for simulators. Exposures (Table 24) do not show any
significan: effects of these maneuvers.

UsSsS Hornet (7vs-12)

This ship was not assigned to JTF 8 and operated elther off California or
Pear]l Harbor during DOMINIC. It was originally scheduled to operate in open
seas south of Hawall as a ship platform for scientific instrumentation. The
change 1n concept of operation from open seas tests to concurrent tests at
Christmas and Johnston 1slands caused the termination of ship work and the
reconversion of the ships. Ore person was badged with a 0.021 R reading and
was probabiy assigned to JTF 8 on temporary duty (Reference C.l1.B, p. C-3).

USS Impervious (MS0-449)

Ocean minesweeper with a normal complement of 72, Element of the Land Based
Naval Air Unit (TU 8.3.2). The ship engaged in surveillance and patrols off
Kauai Island, Hawali. Operational activities for each shot that it participated
in were restricted to an area about 700 nmi (about 1,300 km) from shot sites.

USS Inflict (MSO-456)

Ocean minesweeper with a normal complement of 72. The ship was never in
the Christmas-Johnston Island danger ar_a. For most of June and July operations
at Johnston Island, the ship operated out of Pearl Harbor ags an element of TE
8.3.6.6. Inflict was involved in underwater measurements of electromagnetic
signals (Project 7.1). The only shot observed was STARFISH Prime (Johnston
Island, 8 July, 2300). At 2302 streaming special antenna equipment. Observed
nuclear detonation, bearing 2652, 7° above horizon, distance approximately
750 nmi (1,390 km) ncortheast of Jchnston Island. :

USS Iwo Jima (LPH-2)

Amphibicus assault ship with a normal complement of 594. Element of Area
Two (Johnston Island) Operation Unit (TU 8,3.6). Arrived first time at Johnston
Island 29 April. Participated only in the June and July Johnston Island events
ag the evacuation ship and was never Iin Christmas Islc . danger area. Left
Johnston Island 26 July. Operational activities for es.n shot 1t pacticipated
in 4re summarized below.
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I!Q_J'l_mg_ {continued)

STARPISH (Johnston Island, 19 June, 2240). Ar 1719 underway for
STARFISH position, 310°T, 12.5 nmi (23.2 km) from Johnston Is-
land, on 20 June from 0000 to 0400 steaming on station:; at 1332

underway to Pearl Harbor.

STARFISH Prime (Johnston Island, 8 July, 2300). On 1 July at 1052
underway from Pearl Harbor to Johnston Island. On 3 July at 0755
anchored south of Johnston Island. On 8 July at 1636 underway from
Johnston Island anchorage for assigned station approximately
359, 17.5 nmi (32.4 km) from Johnston Island (545 evacuees
aboard). Observed shot STARFISH. On 9 July at 0825 anchored south
of Johnston Island. At 0855 commenced debarkation of Johnston Is-
land evacuees. At 1559 underway for Pearl Harbor. ‘

US3 Jenking (DD-447)

Destroyer with a normal complement of 273..
Operations Unit. Was never in Christmas Island danger area. Departed Johnston

Island 4 November. No exposure data are avallable. Operational activities for

each shot that it participated in are summarized below.

STARFISH Prime (Johnston Island, 8 July, 2300). Steaming indepen-
dently on assigned station in Johnston Island nuclear test area.
Approximately 500 nmi (927 im) northeaat of the island.

CHAMA (Jéhnston Island, 18 October, 0601). sceaﬁing to Johnston
Island assigned station, approximately 450 nmi (834 km) northeast

of detonation.

CHFCXMATE (Johnston Island, 19 October, 2230). Steaming Iindepen-
dently to assigned station in Johnston Island nuclear test are