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DOMINIC I was & series of 36 atmospheric nuclear weapon detonations held
in the Pacific Ocean area from April to Novesber [962. These detonationa are
1isted on the table on the following page. They. and the continental DOMINIC II
toats, were the last atmospheric nuclear weapon tests conkducted by the United
States.

Most of the DONINIC I test shots were detonated in the air after having
beenn dtopped from a B-52 bowber. Twenty-four of the alcdrops toock place from
25 April through 11 July over the ocean Jjust south of Christmas Island. This
isiand is a United Kingdom possession located 1.200 nmi (2.224 k) south of
Honolulu., Five mote airdrops were detonated in October over the open ocean in
the vicinity of Johnston Island, & United States possession 780 nmi (1,445 km)
west-southwest of Homolulu. Thesw tests were conducted for the purpose of
weapon development. Five high-e¢.i itude bursts {(up to 400 km} were lofted by
rochets from Johnston Island and were designated the FISHBOWL. events. These
avents wece for the purpose of s:udying the effects of nuclear detonations as
defensive weapons against ballistic aissiles. In addition. the Navy conducted
two nuclear tests in the open ocean, the first on 4 May about 435 nmi (806 m)
sast of Christmes Island and the second on 11 May 370 rmi (686 km) southwest
of San Diego, California. The first, called FRIGATE BIRD, was a missile-
launched airburst, a proof test of the Polacis weapon systea, launched from
the submarine. 0S8 Bthan Allen (S=BN-608). The second. c<alled SWORDFISH, was
the test of the Navy ASROC systom, & cocket-launched antisutwmarine nuclear

depth charge.

As in previous test series in the Pacific. a Joint military and civillan
organization conducted these tests. Joint Task Porce Eight (JTF 8). JTF 8 was
sade up of military personnel from all the secvices and civilians from the

Departmnt of Defense (DOD), the Atomic Enecrgy Commission {(ARC)., the U.S.

Public Health %ervice (USPMS), and contractor organizations, Coomandec JTF 8
(CITF 8) was apprinted by the Joint Chiefs of Staff (XS3) and reported to the
AEC as well as the JC3.

CITF 8 was ascigned overall responsibiliity for cadlation safety, The
Radsafe Branch. located organizationally in the Opecrations and Plans Office of
Headquarters JTF 8, was responsibie for overall centrol of monitorcing and de-
contamination, issuing radiological safety {(radsafe) supplies and equipment.
maintaining radiac instruments., procuring all film badges. developing and
intetpreting exposed badges, and maintaining cumulative radiation exposure
tecords for everyone who was badged. These records wete complled and are eox-
tant in a document referred to as the nsolidated t o ures. This
branch alsc managed an extensive oftsite radiatlion survelllance network on 17
tremote islands throughout the Pacific Ocean. Task groups, which were subordi-
nate to JTF 2, had command responsibility for radiological safety within their
organizations.
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DOMINIC I detonattons, 1962

Date

Test Name

Yie1d? and Remarks

Spring-Summer 1962 -- Weapon Development Airdrops South 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 Polarts proof-test, alrburst in Christmas Island Danger Area
8 May  YUKON Intermediate
9 May MESILLA Intermediate .
3 11 May MUSKEGON Intermediate '
b 11 May  SWORDFISH ASROC proof-test, tow-yield underwater burst 370 nmi (686 km)
q southwest of San Diego
e 12 May ENCINO Intermediate
i 14 May  SWANEE Intermediate
19 May CHETCO Intermediate
25 May  TANANA Low
u 27 May  NAMBE Intermediate
a 8 Jun  ALMA Intermediate
£ 9 Jun  TRUCKEE Intermediate
3 10 Jun  YESO Low megaton range
12 Jun  HARLEM Intermediate
15 Jun  QINCOMADA Intzrmediate
17 Jun  OUYLCE Intermediate
s 19 Jun  PETIT Low
K 22 Jun  OTOMI Intermedtate
é 27 Jun  BIGHORN Megaton range
" 30 Jun  BLUESTONE Low megaton range
8 Jul  STARFISH FISHROWL shot, 1.4 MT at 400 km over Johnston [sland
10 Jul  SUNSET Intermediate
11yl PAMLICO tow megaton range

Autumn 1962 -- Conducted in the Johnston Istand Danger Area

: 2 Qct  ANDROSCOGGIN  Intermedtate-yleld atrdrop
6 Oct BUMPING Low-yield airdrop
18 Jct  CHAMA Low megaton range airdrop
_ 19 Oct  CHECKMATE FISHROWL shot, low-yield, tens of kilometers over Johnston
q . Island
Ul 25 0ct  BLUEGILL FISHBOWL shot, submegaton, tens of kilometers over Johnston
Island
1 27 Oct  CALAMITY [ntermediate-yield alrdrop
30 Oct.  HOUSATONIC M=qaton range ajrdrop
1 Mov  KINGFISH FISHBOWL shot, submegaton, tens of kilometers over Johnsion
k Island
: 3 Nov  TIGHTROPE FISHBOWL shot, lTow-yield, tens of kilcmeters over Johnston
i Island
i Note: )
aLou yield -- Jess than 20 KT; intermediate yield -~ 20 to 1,200 KT,
{ Source: Announced United States Muctear Tests, NV0-29 {Rev. 1)}, O0ffice of Public
Affalrs, U.S. Department of Energy, Nevada Operatlons Office, January 1980,
|
i
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Pilm badges were jssued to everyone who was stationed on Christmas and
Johnston islands and all Navy ships directly involwed with the tests, Persons
" on remotes 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 axposuce
. was recorded.

- Because all but one of the shots were airbursts, thecre was little or no
fallout problem and no residual radiation area arowmd the surface zZero. Al-
though 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 dissipatad in less than an hour, and the pool dis~
sipaud after a fow days.

In gene:al. 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
thege, 56 exposures were over 3.0 R: 2 Army, 4 Navy and Wavy civilians, 49 aAir
Force, and 1 other civilian. The established JTP 8 Maximum Permissible Exposure
{MPE} was 3.0 R.

The two Army men with over 3.0 R exposure served with the unit that decon-
taminated the aircraft involved in cloud sampling and as such were authorized
an MPE of 20.0 R. All the Air Force personnel over 3.0 R were assoclated with
cloud sampling {(crew, maintenance, sample removal, or decontamination) and were
also authorized an MPR of 20.0 R before the operation started. The highest
total exposure recorded in thia group was 17.682 Ry thiz was also the highest
for the entire operation. Thers 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

wvas involved in collecting samples of weapon debris from the radilcactive pool

of water created by the underwater SWORDPISH shot. This group was allowed an
MPE of 7.0 R.

- Bvidence exists that many of the badges worn by personnel during DOMINIC.

were defectively sealed and recorded density changes due to molsture, light,
and heat in additiun to nuclear radiation, A 1979-1980 reevaluation of 1,349
DOMINIC I filw badges showed that 45 perrent exhibited some damage related to
light, heat, and age due to defective wax seals. Envirommental damage was ob-
served on 98 percent of the badges, which had a developed density equivalent
of over 3.4 R (gawma). These findings show, for example, that one-third of the
higher USS frinc.ton fLPH-5) exposures should actually read zero. The lack of
any kneam rotivity during DOMINIC I that would result in exposures over 3.0 R
except for 3ioux and the h:ih correlation beotween envirormental damage and high
dose readings indicate most of these readings are higher than the exposure ac-—
tually received. Neverthelesa, all persnnnel have been assignred the recorded
exposure reading in records maintained by the Navy.

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

3

RN Tl el

EETAY S S

TR
L

’, (‘.l__m l".:.' R

o 1A RN

"

N -4 PRAVORS AP 5 § SOOI . TR R Te 11 RN

W

[ I

B

LU TR 0 T8 N R
WP e e e e
AN A.'t.[i [ PO L

AN
‘.

4T

wnl

"



Y TR RRATICAN “TIRIIRITRIY T RIS il A TC A  ReLtIes

“d

tulata ATy
- .‘.-fa:’s.. i

SH SRR

*

R

o

Wmmm‘vwmﬂu A S
;N -

DOMINIC I Personnel Exposures

DOMINIC I exposures ate summarized in the following table.

AR e BE S Eb A CT L BT, € Al bl SR Bl el DR AT s

Number of Exposures (R)

Number Over Highl
Organization Badged 0 -1 1.3 3 (R}

Army 628 306 301 19 2 3.539
(%) 49 43 3 <]
Navy 16,420 7,365 8,705 346 4 4,159
(%) ‘ 45 53 2 <<l
Air Force 2,702 1,182 11375 36 43 17.68
{%} 44 f 51 4 <2
Marine Corps 589 203 376 4 2,29
[%) 35 64 <
DCGD Agencies 350 140 209 1 1.37
(%) 40 60 <<t
Other Government,
Contractors, and 4 620 2,04 2,535 23 17 7.15
Foreign .
(%) 44 56 <1 <<}

" Tetal 25,309 11,243 13,521 48% 56 17.68
{%) 44 53 2 <]

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

Between 1943 and 1662, the U.3. Atonic Energy Commission (AEC) conductsd
235 atmosplwric nuclear weapon tests at sites in the nited 3States 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 approximaulv
another 4.000 in the single Atlantic test series.

In 1977, 15 years after the last aboveground nuclear weapon test, the Cen-
ter far Disease Control (CDC) of the U.S. Department of Health and Human Secr-
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 PLUMEBOR

Series. 3ince that initial report by the CDC, the Veterans Administration (VA)
has received a number of claims for medical benefits from former military pec-
sonnel who believe thelir health may haw been affected by thelr pacticipation
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 ionizing radiation among the military and
civilian pecrscnnel who participated in the atmospheric testing 15 to 30 years
sarlier. In early 1978. the DOD also crganized a Nuclear Test Personnel Review
{NTPR) to:

®  Identify DOD personnel who had taken pac:t in the atmo-
spheric nuclear weapon tests

¢ Determine the extent of the participants’ exposure to lon-
izing radlation

& Provide public disclosure of informatlon concerning parc-
ticipation by DOD personnel Iin the atmospheric nucleac
weapon tests.

This ceport on 'Operat:lon DOMINIC I is one of many volumes that are the
product of the NTPR. The DOD Defense Nuc'ear Agency {(DWA), whose Director is

pOD's executive agent for the NTPR program, prepared the reports. which are |

based on the military and technical documents reporting vaclous aspects of
each of the tests. The reports of the NTPR provide a public record of the

T activities and assocliated radiatlion exposure risks of DX 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 Task Force 8 (JTF 8) and 1its

subordinate otrganizations, What was desired were dotquments that accurately
placed perszonnel at the test sites so that their degree of exposure to the
ionizing radiaction resulting from the tests could be assessed. The search for
this Information was undertaken Iin archives and llbrartes of the Federsl
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Government, in special collections supported by the Pederal Government, and by
diacussion or review with some participants.

Por DOMINIC I, the most Important archival source is the Washington Na-
tional Records Center in Switland, Maryland. The Naval Archives at the Wash-
ington Navy Yard also was helpful, as was the collection of documents housed
in the Air Porce Weapons Laboratory Technical Library at Kirtland Air Force
Base, Albuquerque, New Mexico, Qther archives searched were the Department of
Enerqgy archives at Germantown, Maryland, its Nevada Operations Office archives
at Las Vegas, and the archivesg of the Test Division of the Los Alamos Sclen-
tifle Laboratory {LASL).

JTF 8 exposure records had been microfilmed by the Reynolds Blectrical 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 persomnel from Kaman Tempo. Guidance was
provided by Mr. EKenneth W. FKaye of the Defense Nuclear Agency Biomedical
Effects Office. .
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CHAPTER 1
OVERVIEW

INTROOUCTION

Operation DOMINIC I was the designation for a series of atmospheric nuclasar
weapon tests conducted by the United States at seversl Pacific Ccsan locations
in 1962, These are listed in Table 1. The United Btates resumsd undecground
nuclear wedpon testing in Septeaber 1961 aftec the U.5.5.R. resused atmcepheric
nuclesar testing in the same month. Prom 15 September 1961 to 4 Noveaber 1982,
the United States conducted 100 nuclear Ltests and then stopped all testing in
the atmoephere. Of these 100 tests.? 36 were the Operation DOMINIC shots in
the Pacific. The Nevada Tesat Site (NTS) astmoepheric shots during this period
wore designated DOMINIC II. )

Purpose

™is report documents the cticipation of Department of Defense (DOD) pec-
sorwwl in the DOMINIC setiee.! The purpose of the teport (s to bring together

‘the aveilable informetion about this Pecific Ocean atmoepheric nuclear test

secies pertinent to the exposure of DOD petsonnel. both uniformed and civilian
suployees. T™he report explaine the reasons why DOD pecsonnel were present at
these tewts., liats the DOO organizations cepcesented, and desccibes their
activities. It discusses the potential radiation exposute invoived in these .
sctivities and the msasucres taken for the protection of DOO personrwl. It pre-
sents the exposured recorded by the pacticipating DOD units.

Historica) Perspective

on 1 Novembet 1998, the United States began & 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.%.5.R. s well
a8 concerns over the increasing levels of worldwide radicactive fallout., when
this moratotium began, three nations, the United States, the U.S.8.R,, and the
ited Xingdom. had nucleat weapons. When the mocatorium ended in 1961, France
Joired this group. )

for awro:iutclf 2 years bPefcore the moratorium, the United States and the
Soviet Union manesuvered for technological and political position by alternately
teating and declaring unilatecal suspensicns of testing. The Soviets cornchicted

* A1l 160 shots were also designated am either a part of Operations NOUGAT or
STORAX, dsapending upon whether the tests took place in the 1962 Federal Cov-
ernment Tisca! Year (1 July 1961 - 3C June 1962) or the 194) Fedecal Govern-
ment Piscal Year (1 July 1962 - 30 June 1963)., respectively.

?Mtlv in this teport, all references to DOMINIC will be to the Pacific
phase .
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Table 1, DOMINIC detonations, 1962,

Date Test Name Yieldd and Remarks

Spring-Summer 1962 - Wedpon Development Atrdrops South of
Christmas Island {except as noted)

25 Apr  ADOBE Intermediate
27 Apr  AXTEC Intermediate
2 Kay  ARKANSAS Low megaton range
4 May  QUESTA Intermediate
6 May FRIGATE SIRD Polaris proof-test, alrdurst in Cheistmas IsTand Danger Ared
8 May YuKON intermediate
9 May MESILLA Intermediate
11 May MUSKEGOW Intermediate
11 May  SWOROF ISM ASROC proof-test, low-ylield underwater burst 370 nmi (686 xm)
southwest of Sin Diego )
12 May ENCING Intermediate
14 May  SWAMEE intermediate
19 May  CHETCO Intermediate
25 May  TANANA Low
27 May  NAMBE Intermediate
8 Jun ALMA Intermediate
9 Jun  TRUCKEE Intermediate
10 Jun  YESO Low megaton range
12 Jun  HARLEM Intermediate
18 Jun  RINCOWADA - Intermediate
17 Jun  OINCE Intermediate
19 Jun  PETIT Low
22 Jun  OTOMI Intermediate
27 Jun  DIGHORN Megaton range
30 Jun  BLUESTONE Low megqaton ringe
8 Jut  STARFISH FISHAOML shot, 1.4 MT at 400 km over Johaston Island
10 Jul  SUmSET Intermediate
11t PAMLICO Low. megaton range

Autumn 1962 .- Conducted !n the Johaston I3land Danger Ared
2 Oct  ANDROSCOGGIN  Intermediste-yield asirdrop

6 0ct  BUMPING Low-yleld airdrop
18 Oct  CHAMA Low meqgaton range 2irdrop
y 19 0st  CHECKMATE FISHBOML 3hot, Jow-yield, tens of kilometers over Johnston
: Island
25 Oct  BLUEGILL FISHBOML shot, submegaton, tens of kilomelers over Johnston
Itland
27 Oct CALARITY Intermediate-yield airdrop
30 Oct  HOUSATONIC Megaton range alrdrop
1 Moy  KINGFISH FISHBOWL thot, submegaton, tens of kilometers over Johnston
istend :
3 Nov  TIGHTROPE FISHOOML. shot, low.yteld, tens of kilometers over Johnston
Istland
Note:

4 ow yleld -- less than 20 KT; intermedtate yteld .- 20 to 1,000 KT,

Source: Announced Untted States Nuclegr Tests, WY¥0_29 {Rev. 1), Offtce of Public
Affatrs, U.S. Depariment of Enerqy, Nevada Operations 0ffice, January 1980,
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test series deginning in late August 1957 and in September 1958. The United
States began teast series BARDTACK I in the Pacific during April 1958 and series
BEARDTACE I1 in MNevada during September 1958. The United States also conducted
ARGUS, & high-altitude serles, in the South Atlantic Oceay in August and Sep-

tenber 1958, The British tested in the (hristmas Island aiesa in both 1957 and
1958, :

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

Littls progress was nade in 19%9. In August, the United States extended
its l-year moratorium through the erd of 1939, The United Kingdom agreed to
honor the extension and the 0.8.8.R. announced that it would conduct no tests
unless the Western nations 2id so first. On 29 Decesber the United States an-
nounced an end to its moratorium, effective 31 December, but with a promise
not to resume testing without advance public notics.

on 2 Jamry 1960, the Soviet Premier plodqod that the Soviet Union would -
not resums testing unlsss the Western nations started first. In Pebruary, the
U.8. President proposed a treaty banning all atmospheric teats and those under-
ground tests powerful enough to register ashove 4.75 on the Richter earthquake
scale, The Prench exploded a 60-KT atomic bomk on a tower in the Sahara Desert
on 13 February. On 19 March the Soviet Union agreed to the President's propo-
sal, provided that tests smaller than the 4.75 threshold would be uncontrolled
for an indefinite time. The main inuo for the Ganeva confesrence was now the
duration of a test treaty. '

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

the U.8.8.R, was set for Nay 1960 in Paris, but was ended abruptly on 16 May
by the Soviets. -

November 1960 brought the slection of a new U.3. President who continued
the aocratorium. The test-ban talks in Geneva resumed in March 1961; however,
negotiations again were slow., On 31 Auguat, the U.3.3.R. abruptly announced
plans to resume nuclear testing in the atmosphere and then exploded a nuclear
device st the Semipalatinsk tast range in Central Asia the nexi day. This began
an sxtenuive test series that included more than 10 shots, among which were an
anormous 58-MT sxplosion (the largest ever fired) and high-altitude testa.
Tests were conducted in the Arctic at Novayz lamlya as well as Senipnlatinsk:
the testiryg continued into Novesmber, :

The Secretary of Defense recommended to the Prweldent that the DOD and the
Atouic Bnergy Commission (AZC) be sllowed to prepare for atmospheric and high-
altitude nuclear tests, The President tried to restrict the 0.3, response to
underground shots at the NTS, U.5, testing recommenced with a 2,6~XT event on
15 September, detonated in a tunnel at NTS., The President approved planning

for atmospheric tests on 10 October, but he did not approve DOMINIC until
2 March 1962, ' '
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Johnston Island had been used in 19358 for rocket-borne, high-altitude nu-
clear tests and wes available for this kind of testing for DOMINIC, but weapon
development shots poaed a mote difficult problem. These could not be conducted
off Johnston Island because they would interfere with the excensive preparzs-
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
Macshall Islands, was no longer available. Enewetak had been kept in a ready-
to-test condition until 1960 when it had been turiaed over to the Air Force for
its nissile development programs. This area could have been cecovered from the
Alr Porce. Dut the United States was quite sensitive to the fact that the
Karshalls wece held by the United States as a Trust Territory, and the reintro-
duction of nuclsar tests into the area would expose the United States to a
great deal of unfavorable criticiss (New York Times. 12/3/61). :

Adrdrops of nuclear devices over the cpen sea were consideced, but the
presence of a nearby base was obviocusly desirable. In December, the use of
British-owned Christmas Island was ssntioned in the public press {(New York
Iimes, 12/1%/61). Its use was agreed upon at a confecence between the President
and the Prime Minister in early 1962, and public announcesent of the agreement
was made 1in Pebruary 1962. In return for the use of Chrisimas Island, the
British were allowd to participate in the undecrground nuclear test program,
then being conducied at the NTS. '

Report Organization

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

The chapter concludes with a description of Joint Task Force 8 (JTF 8),
the orvganization that conducted Operation DOMINIC. and indicates how the DOD
elaments within JTF 8 “nctioned, . '

Chapter 2 is conce..ed with the radiclogical safety (radsafe) aspects of
the tests. It documents procsdures. training, and squipment used to protect
particlpants from the radiation exposure potential inhecent in test cpecations.

Chapter 3 focuses on the role of the DOD In the experimenial program of
COMINIC in general. leading to a discussion of the DOD operations for the test
events in particular in Chapters 4. 5, 6. and 7. Chapt=: 4 discumsses the weapon
developmant shots, both at Christmas Island and Johnston laland: Chapters 5
and & ptessnt the Navy tests. FRIGATE BIRD and SWORDFISH, respectively;: and
Chapter 7 covers the high-altitude shots at Johnston I1sland, designated the

FISHROWL events.

Chapters 8 through 11 report pacticipation by the Army. Navy, Alr Porce,
and Macine Corpe, respectively. Chapter 12 summarizes the participation of
other government agencies and contracters. A listing oo pacticipating units
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and a statistical characterization of their personnel exposuces aro.includod
in these chapters. Personnel exposures are discussed in general in chapt_:o: 13,

NUCLEAR TESTS AND RADIATION EXPOSURES

Nuclear testing before 1961 usually consisted of the unconfined detonation
of nuclear devices (usually not wwapons) 1in the atmosphere. The devices might
be placed on a platform or a barge on the sucface. placed atop a tower, sup-
ported by a bailoon, dropped from an airplane, ot flown oh a rocket. On
occasion, devices were dJdetonatsd underwatsr or buried in the eacth or iIn
underground tunnels and shafts.

o aLa? al u o TRttt Nt S oot 3. S i, e *

In theory, pstsonnel could be exposed either by the radiation emitted at
the time of explesion and for about 1 minutes thecrealter -- usually referred to
a8 initial radiation -- or by the radiation emitted later (tesidual radiation).
Initial radiation is part of the violent nuclear explosion proceas itself: to
be close encugh for initial radiation exposure would place an observer within
the area swept by lethal blast and heac waves,

The neutton component of initial rcadilation did indlrectly contribute to
the possibility of personnel exposure. Neutions are emitted In large numbers
by nuclear weapen detonations. Neutrons nave the propecty of altering cectaln
nontadiosctive materials so that they becose radiocactive. This process. called
activation, occurs with atoms of sodium, silicon, calcium, manganese, and 1iron,
as well as other common matecials. The process affacts the metal casing of the
device. the test tower, and earth materials. Activation products thus focrmed
are added to the inventory of the radicactive producis formed in the detonazion -
process. The radiation emitted by this ilnventary is referfed to as residual
radiation. '

P VLSS B AW O PR VLR LWL VTS REERIR LY NAGE R g B AR

The potantial for personnel sxposuse to tesidual radilation was much greater
than the potentlal for exposure to initisl tadiation. In the nuclear detonation
process. fissioning atoms of the heavy elaments, uranium and plutonium, split
into lighter elewments, releasing energy. these lighter atoms are thecselves
tadicactive and decay., forming another generation of descendants from the oci-
ginal fission products. This procees is rapid imoadiately after the explosion
but slows later and continues for years at very low levels of radicactivity.

Overall radiocactivity of all the fission products formed decays at a rate
that 18 closely approximated by a rule tha: states that for each sevenfold
increase In time the intensity of the radiation will decrease by a factor of
ten., Thus, a radiastion rate of 1 roentgen per hour (R/hc) at | hour after det-
-onation would be expected to be 0.1 R/hr after 7 hours and (.01 R/hr after 49
hours. This rule seemsg to be valid for about & months following an explosjon,
after which the observed decay 1s somewhat faster than hat predicted by this
telationship. Activation products, in general, decay at a faster rate than the
fimeion products.

Fission prodicts and the activation products, along with unfissioned ura-
nium or plutonium from the davice, are the components of the rodicactive mate-
rial in the debris cloud, and this cloud and its fallout ate the primary
sources of the potentlal exposurs to radlation.
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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 neutton interaction with device materials., and unfis-
sioned utanium and/or plutonium) are vaporized. These vapors condenze as the
fireball rises and cools, and the pacticles formed by the condensation are
small and smoke-like. They are carried up with the cloud to the altitude at
which its ctise stops. usually called the cloud stabilization aititude. Spread
of thise mateclial 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 Earth's surface in a matter
of weeks. Essentially ..il debris from Dbursts with ylelds equivalent to kilotons
of THT will be down wiilhin 2 wmonths (Reference A.5). Aceas 1in which this fall-
out material will de deposited will appear on maps as bands following the
wind's direction. Larger detonations (ylelds equivalent to megatons of TNT)

will have cloud stabilization altitudes. in the atratosphere (above about 10

miles [16 km) in the tropics). Radicactive material from such altitudes will
not return to Earth for many months and its <distcibution will be much wider.
Thus, eslrbucsts contribute little potential for radiation exposure to personnel
at the testing area. However, there may be some residual, short-Iived radiation
coming from activated surface materlals under the burst, I1f the burst altitude
is sufficiently low for neutrons to teach the surface.

Underwater nuclesr detonations ate muffled by the great mass of water that
surrounds them. The initial nuclear radiation (s absorbed by the water surc-
rounding the device and the intense heat vaporizes the water near the burst,
forming a bubble bwneath the surface of the water that expands as che energy
relvased in the explosion wotrks against the mass of water. This expansion con-
tinues unti]l the energy is expended, at which point the bubbie begins to col-
lopse as it rises toward the surface. Depending upon the depth of the burst
and the size of the bubble (wh*'-h in turn depends on the yleld, or total emwtgy
release, of the explosion), the bubble may break the sucface of the wate. near
its fully expanded size or smaller. Some radicactive products are ventad into
the air as the bubble breaks the surface, but most of the device debriszs remains
trapped in the volume of water that collapses on the bubble. This volume of
water 18 usually referred to as the redicactive pool and is the primary source
of potential radiation exposure for Iindividuals participating in the tests.

: Wheni a detonation takes place high above the Earth's surface, the very thin
air absorbe the initlal radiation only slightly. Thus., radiation can travel
great distances at very high altitudes. Dowrward toward the Rarth's sucface,
howevet, the alr bDecomes progressively more dense and the initial radiation
from a high-altitude burst 1s attenuated and absorbwed long befors it reaches
the surface of the Earth, fFor a4 burst above the atzosphere., the altitudes at
which the radiations are virtually stopped are 3% to %% miles (56 toc 88 lm)
for X-rays, 15 miles (24 i) for neutrons and ¢gammas, and 335 miles (56 km) for

beta particles.

The possibility of exposure from esarly fallout during a high-altitude burst
is also virtually nonexistent. In a high-altitude detonation. the device debris
1 dispersed into the stratosphere or higher. This is above the helght where
weather, which might act to bring the radicactive device debris to Earth, 1s
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formed. Consequently, there is no likelihood that the suspended material will
descend quickly encugh to expose personnel In the vicinity of the surface| zeco.
Such device material remains In the upper atwosphere about & months. ring
this period, most of the radlonuclides 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. sc90 ana cs)37, take longer to
decay than the time requiced for their deposition. The major mdiolog:lcajl cen~
cern about high-altitude bursts arises from the radiation from these radlo-
nuclides in the delayed fallout. '

EXPERIMENTAL PROGRAM

Cantral to the test ssrcies was the experimental program. This program and
its requirensnts dictated the form of the test organization and the docéll of
personne) pacticipation. DOMINIC's experimental program Iincorporated twe ag-
pects, the ficst of which was the development of the weapons themelvds and
the second involved the measurement of the explosive and radiation effects.
Unlike earlier nuclear test series, the DOMINIC test operatlions supporting
each aspect were, in large part, separate. : '

Thess two aspects can setve as a rough mwasure of differentiation of intor-»
est between the major participants: the AEC interest in weapon development,

Ol

and the DOD interest in the militacy application of the effects of the explo- -

slons.. The sevetral parts of the weapon development and the effects sl:tudies
sach had particular featutes that led to the possibility of radiation exposure.

Weapon Development

In testing devices, weapon designecs are interested in two classes of pea-
suroments: the total energy release of the device, and the rate of release.
Total energy release measurements are called yileld measuressnts, and the rate
of release measurements are called diagnostic measurements,

YIELD MEASUREMENTS. Device yvield is usually determined by several methods,
twe of which involve photo-optical techniques. Growth of the intensely hot and
radiating mass of device debris and air that constitute the nuclear ﬁt;oball
varies with its yield. Very-high-speed cameras wers therefores used to recocd
this growth, and fillm records subsequently analyzed to infer yield. Duration
and the intensity of the energy pulse in the optical-thermal spectral region
als: vary with yield: thus, light dJdetectors coupled to recorders were| also
used to derive yield.

In addition, yield may be determined by collecting and analyzing a repre-
santative sample of the devics debris. Inferences are then drawn regarding the
yleld, based con knowledge of the materials in the unexploded device.

Construction, instrumentation placement, and data recovery for the photo~
optical vyield determinations did not usually require personnel to be 1in :areas
with a potential for exposure to radiation, Cameras and light detefcto:s.; need
only a clear field of view of the burst point and enough breadth of view to
encompass the flreball. Camera placement did net involve personnel at times
and places of high rsdiation levels., Filla recovery generally did not involve
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high exposure potential, as the photo =.ations wers usually at ranges and 1in
directions not heavily contaminated by fallout.

Ssapling of device debdris. however. necessitated exposure to high levels
of radicactivity. The technique used in DOMINIC and most atmospheric tests was
to fly aircraft with c¢ollectors directly through portions of the radiocactive
{or mushrooa) cloud, although on soms DOMINIC shots, rockets wers also used in
an attempt to collect samples. About 90 percent of the fission debris was usu-
ally considersed to be in the upper portion of the mushroom cloud (Reference
A.3)., Several airccaft were used 0 obtain A representative sample. Alccrews
wore exposed to the radiation emitted by the radiocactive particles in the cloud
as they flew through. Alccraft flying these sampling missions picked up sig-
nificant amounts of radlocactive material on their surfaces, posing additional
and continuing radlation exposure of the alrcrews as they returned to base, as
well as of decontamination ground crews. Samples ceollected were radioloegically
"hot” and required speclal handling as they were taken from the alccraft and
prepared for shipment to laboratories in the United States for analysis.

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

Weapon dlagnesticiasns used sophisticated techniques to follow the processes
that occur during the device explosion. Detectors and collectors were run up
to, and somstimes inside., the device case so that the radiation being sampled
could be directly channeled some distance away and thece be recoccded by instru—
mentation designed to survive the ensuing blast.

Radiation mwasuresents ace based upon the effects that resulr from the
interaction of the radlation with matter. Fluocescence 1is one such effect,
Materials that fluoresce with radiation exposure were placed in view of cameras
ot light detectors to provide a recotd of the variation of fluorescent inten-
sity with time, thereby providing an indirect measursment of the radiation
mnvirooment .

Other wmethods of detecting radiation involve the shielding {attenuation)
properties of earth materials, water, and other substances. These materials
ate also used to baffle or collimate radiation to ensure that radiation is
directed toward the detecting instrument.

The alirdrop tests precluded such measurements and attendant exposures, The
weapons laboratorles used Iinstrumentation on alircraft and the sucface statlions
to collect the diagnostic data.

Radiofrequency energy produced by the explosion can be detected by radie
receivers and, with the addizion of filitering and processing cirtcultry. can
also provide information about the energy flow from the axplosion. Such mea-
surements permit remote placement  of rteceiving and cecording instruments.
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. Preshot preparation Iincluded the hazards normally associated with heavy

N -construction, and scoe exposures of workers to radiation occurred in areas

3 contaminated by earliec tests.

:'q.;" The poten:ial for radlation exposure of personnel associated with weapon

E:‘" diagnostic experiments depended upon the proximity of the measurement or data
recovery point to sucfacs Zero and the time lapse between the detonation and

e 4 the data collection. :

A :

‘ The primarcy radiation exposure potential is from fission products and ma-

_:J terials made radiocactive by neutron activa!;ion of device and earth materials

Ny in the vicinity of surface zeco. Thus, the distance from surface zero is a

: principal factor in assessing exposure of persons engaged in the experimesntal

- program. : . '

b3

-2

Effects Experiments

Experiments were conducted at nuclear tests to acquire information on the
effocts of the detonations on military systems and were of two types. The first
were measuresents of how the nuclear burst altecred the envi.onment in which

g S0
L

2o the militacy system operated. and the secoonnt were observations of the perform—
XN ance or survival of the military equipment or system itself during and follow—
: " ing direct exposure to the detonation. Potential for radiation exposure of

participants conducting these experciments was greater if the experiment w3
closer to surface zero and requiced recovery soon after burst time. Almoat all
of the DOMINIC effects measurement experiments had vecry little exposure
potential.

ey

TEST SITES

Christmas Island

R R

¥
'wslat

2L

Ay Christmas Island 18 an atoll lying 29 north of the equator. approximately
:" 1,200 nmi (2.224 km) socuth and slightly east of Hawaiil (Figure 1). It decives
:1 its name from the date on which it was visited by the English navigator, Cap-
:-?1 tain Cook (Christmas Bve, December 24. 1777). The 1sland 1s approximately 30

.
a

i {56 im) long and varles in width from % to 15 nmi (9 to 28 m). A large
portion 1s covered by saltwater and fresh-water lagoons; nevertheless, 1ts land
mass is considered the largest of all of the world's jismolated atolls. The
island 18 a large sand and coral mass originally covered in pact by scrub
growth. Fiqure 2 1s a map of Christmas Igland. The lettered sitesx refear to
locations for activities in the British nuclear tests, but the same nomencla-
ture and sites were used during DOMINIC. Pligure 3 shows A-sSite, an important
location on the southeast gide of the island. ’
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Some 400 coconut plantation workers lived in two small villages, one near
" Port London and the othet at Poland on the cpposite zide of the lagoon, both
on the notthwestern e=nd of the island. vegotation consisted of coconut paims,
shrubbery, and grasses. No large animals inhabired the island, bur thete were
a few jerboas, small rat-like creatures. Lizards and land crabs were numerocus.
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The climate of Christmas Island is typically tropical marine. Temperature
changes are slight, ranging from 70° to 90°F (212 to 32°C). Rainfall 1is
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Figure 2. Christmas Island.
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Figure 3. A.Site sctentific instrumentation station on Christmas Island,
DOMINIC. '

moderate with a ralny perlod in the speing (9 inches in Apr’l to 1 inch in
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 i), but in thunderstorms they rise to 40.000 feet
{12.2 Jm). High c<irtus clouds at 25,000 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 fcet (4.6 and 15.3 km). the
windzs are steady west to nortiiwest (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 ©.3. personnel were stationed there at one time.
Pollowing World War II, the extensive U.S. installation was gradually abandoned
and feil into disrepair when the last small portion of the U.3. island garcison
was finally withdrawn in 1949. . :
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In 1955 the United Kingdoam 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 thelr own runways. port facilitles,
camps. and technical areas. Thelir nuclear tests took place in 1957 and 1958,
During the mocatorium. they reduced thelr garrison but still retained about
300 to 400 militacy persomnel to operate the airbase and port and to carry out
essential hcusekeeping activities. R Resident Commissicner from the Gllbeort
and Ellice Island Commisslon GZfice of the United Kingdom Colonial Service had
political recponsibility for Christmas Island and certain other smaller islands
in the surtounding waters,

A joint JTF 8-Unitad Xingdém team sucveyed the Christmas Island facilities
in December 1961. The maln runway was in excellent shape, as was A small emer-
gency runway. Parking space at the main airfield was adequate. “wilities at
the main alrfield for servicing alrcraft were very limited and were not suffi-
cient for projected cperations. The airfield decontamination pad was in good
shape and in an ldeal location. except that water had to be hauled to 1t. The
pecsonnel Jecontamination bdullding with adjacent laundry for contaminated
clothing was adequate.

Housing accommodations weres sufficient for approximately 300 people in the
port area and 2,500 people in the maln camp area. The Joint Operations Center
(JOC) was located about 1 mile (1.6 km) from the maln camp (2ON. 1579%W)
and had approximately 20,000 ft2 of office space (Figure 4). The entire area
was In very good condition. The existing British medical staff consisted of
two dortors. No dental facllities were available except for an X-ray machine.
The Royal Alr Force (RAF) toutinely made two trips per week to Mickam AFB on
Cahu for transport of personnel and supplies (Figure 5), although most supplies
were delivered by sea. The RAF sprayed almost daily for insects. This kept the
island practicaily 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
island. The 1sland telephone system was in very poor shape, except between the
port and the main sairfield. Helicopter pads were located at several places
around the 1sland,

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

Figure 8 1s a photograph of the aitfield area at Christmas Island showing
WBE-50 aircraft in the foreground. In the far left of this photo is the taill
section of an Army light plane, probably an L-13, Filgure 9 shows the military
passenger tesrminal for DOMINIC at Christmas Isjand, which was operated by the
Military Air Transport Service (MATS) of the U.3, Alir Force.

Por DOMINIC. the fitst 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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pipeline construction, QOMINIC.

Figure 7. U.S. Marine Corps airfic1d fuel-dispensing system set up on

Christmas [sland for the DOMINIC cperatton.
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Figure &. Christmas Island hardor area showing pipe for Army Engtineer
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Figure 8. Christmas [3land airfield (WB-50 atrcraft in foreground), D

Figure 3. MiYitary AVr Transport Service passenger terminal at
Christmas [stand, DOMINIC,
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Hswailan islands, as well as on Samna, by personnel from the Radiation Biology
Labotatory of the University of Washington. These personnel were under AEC con-
tract and collected samples of various solls, foodstuffs, and water. During
the United Kingdcm testing, Christmas Island was used as a base for neardy air-
drop shots as well as a base for the tethered balloon shotsz., In addition, the
18 wds had been exposed to scme fallout from the U.S, testa in the Marshalls
through 1958 as well as frowm the more recent Ruasian tasta in 1961. At Samca,
samples of tuna fish were collected from bosts that caught fish in the Christ-
mas Island area. ¥Well water samples were taken from Christmas, PFanning, Wash-
ington, and the Hawailian islands. Milk from Hawail was tested, and fruits and

" yggetables from Christmas, Panning, Washington, and the Hawailan islands wers

sampled, The results revealed nothing significant. Although some radiocactive

‘glements were datected, their concentrations were extremely low (Reference

c.il.¥M, p. B-18).

Johnston Istand

Johnaton 1s an atoil (although rarely referred to as such) about 780 nai
(1,445 km) west-southwest of Hawail. It has only two islanda: Johnston Island,
about 6,000 feet (1.8 km} long and 1,200 feet (366 meters) wide; and Sand
Island, which is smallar. Its reef forms a half-circle with a 7.5-aile (12-km)
diameter. The {slands lie within a2 mile of each other on the northern portion
of the reef. Yigure 10 is a asap of Johnston Atoll with Johnston Island inset.
The collective area of both islands is only 320 acres (130 hectares), most of
which is Jobnston Island. Almost all of the Johnston Island surface area 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 aiccraft preparing to land from the west.

Johnston has bDeen a pcssession of the United 3tates since the acquisition
of Hawaili in the 19th century. It was used as a base during World War II. In
1958 it was an Air Porce base, bui was only used for an esergency landing fleld
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-
tien BARDTACK, it was used as & base for the launch of two mise¢iles that car-
ried nuclear warheads to high altitudes for detonation to test effects on radar
and communications,

The weather at Johnston (s tropicsl except it is scwewhat Jdrier and has
less frequent cloud cover than atolls closer to the equator. The wind systea
has trade winds from the east frem 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 ka) alti-
tude, and winds from the east up to the stratosphers.

Pacilities on Johnston Island were gensrally 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 and
of the runway; however, it was not needed during DOMINIC, Since additional
comunications equipment was needed at Johnston Island, JIG 9.5 installed
worldwide countdown communications, a scientific cable plant, an AEC communi-
cations centar, and expanded the telephons system, A recovery area for missile
pods was also established on the south side of the runway, '
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Figure 10. Johnston Atol) and Johnston Island, 1962.
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" Figure 12,

Johnston Island faciltities looking west, 1962.
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Figure 13 1z an aecial view of Johnston Island showing a large antenna
used for a scientific project and other facilities used for DOMINIC. It also
shows the Military Sea Transportation Service (MSTS) ship, USNS Range Tracker

o Y

R (T=AGM-1), docked at the pler and seveial other vessels at the small boat dock.
--;,:. Range Tracker was at Johnston Island throughout the DOMINIC serles.

.?.1

X JOINT TASK FORCE 8

4

;‘_;:.: The organization that had conducted prior U.S. Pacific tests, Joint Task
-.:-.: Force 7 (JIF 7)., had been disaclved during the moratorium. The Joint Chiefs of
:3:.‘:' Staff (JC3) established a new organization designated JTF 8 to conduct the
e

DOMINIC series. The task force had to overcome ssricus logistic and adminis-
trative problems in reconstructing a test organization. On 21 October 1961,

xs JC3 azaigned the Defense Atomic Support Agency (DASA) the task of planning for
’.}: the atmoapheric tests to be carried out under control of JTF 8.
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~ Figure 13. Aerial view of Johnston Island showing 3 large antenna used for
4 scientific prolect and other facilities 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 1ts contractors, and other governmental agenclies in its structure.
Commander JTIF 8 (CJTF 8), an Army officer, was appointed by the JCS.

Figure 14 shows the complexity of this organizatlion. CJTF 8 was responsible
to both the JCS and the ABC Chairman. Through the Chairman of the Military
Liaison Committee. differences between the ABC and the DOD were resolved.
CITF 8 had three deputy commanders: one was from the dNavy and also commanded
the Navy task group (JIG 8.3); another was from the Alr Force and commanded
the Aic Fforce task group (JTG 8.4); the third deputy was an ABC civilian and
directed all the scientific activities. There was no JIG 8.1 or JIG 8.2, In
the pre—moratorium Pacific test organizations., the first task group was always
the scilentific organization and the second task group was the Army support
‘group. In DOMINIC. the sclentific task group existed as a large staff directly
subordinate to the AEC civilian deputy. The Army support group's actlvities 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 Iin several different organizations. The base support task
group (JTG 8.5) was predominantly manned by Holaws & MNarver, Inc. (H&N) per-
sonnel under contract to the ABEC. This same contractot had provided these sec-
vices in all the Pacific tests in the 1950s.

m'bm commands for Johnaton Island and for Christmas Island, JI1G 8.6
and JIG 8.7, respectively, had persconnel from all the secvices. Two special

;?.;2 task groups (JTG 8.8 and JTG 8.9), predominantly Navy, were formed from JTG 8.3

p;:: . for the SWRD?ISH and FRIGATE BIRD events, Iwypectively.

g*:f: The resulting JTF B organization was typical of interagency asstablighments
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-

RN ~ ducted to develop nuclear weapons. an activity limited by law to a civilian

3"’-: agency, the ABEC. Planning for the tests had tec be completed in a very short

RN 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.S. military establishment could provide the logis-

e tic and security rescources required by an operatlion concelved and executed In

:-.d, such a short time.

e

LN 2

:-1; Joint Task Force 8 Headquarters

5 The organization of Hq JTF 8 13 shown in Figure 15. Shown are the three

g princlpal deputies, the six principal staff functions (J-1 through J-6), and

;:_-:: the Four special staff areas. Under the Assistant Chief of Staff for Operations

! and rlang (J-3) are two otganizations related to radiolegical safety: the Rad-

::'“: safe Branch and the Hazards Evaluatlon Center {Branch}). Personnel from all the

»

servizes were contained in this headquarters slement. This element 13 further
discussed in Chapter 2.

S

W Most Hq JTF 8 personnel were located at Christmas Island in the Joint Oper-
o atiors Center (JOC), which was the operational site for Hg JTF 8 Main. Hq JTF 8
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Forward was located on Johnston Island. Hq JTF 8 Rear was located in Washing-
ton, D.C., and other JIF 8 representatives were based at Hawaill. Table 2 sum-
marizes the manning statistics for Hg JIF 8. Table 3 contains a bteakdown by
location. In Table 3 the statistics for JTF B8 Main were obtained by subtracting

the totals for the other locations from the 1% June 1962 figures in Table 2
(Refecence C.1.1I, pp. AT and A8).

Scient4fic 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 sclentific task group designation.

TASK UNIT 8.1.1. This unit was manned by 145 civilian persennel from the
Los Alamos Sclentific Laboratory {(LASL). These personnel carcied out dlagnostic
measurements for LASL weapon development ~ctivities. Most of TU 8.1.1 was
located on Christmas Island. Individuals moved from place to place in the opet-
ational area and were aboard ships and alrcraflit from time to time,

Table 2. Joint Task Force A Headquarters manning stqt!st‘lcs. DOMINIC.

Permanent Temporary

Pertod Ending Officers Enlisted Officers Enlisted Tata?

30 Nov 1961 25 25 -- —-— 50
31 Dec 1961 N 36 —- 1 68
A1 Jan 1962 53 52 16 25 156
28 feb 1962 59 74 24 63 220
31 Mar 1962 - 60 74 38 93 265
30 Apr 1962 &1 74 38 93 266 i
31 May 1962 61 72 a8 108 279
15 Jun 1962 61 4 38 109 232
30 Jun 1962 60 73 39 105 2717
31 Jul 1962 60 73 16 68 217
31 Aug 7962 59 n 11 43 184
30 Sep 1962 58 72 19 68 ' 217
31 Oct 1962 58 73 21 69 221
30 Nov 1962 56 73 7 s 171
31 Dec 1962 55 12 4 12 143

Source: Reference C.1.1.
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Table 3. Joint Task Force 8 Headquarters detachments
{miT1tary), DOMINIC, )

Locattion Officers Enlisted
JTF B8 Rear, Washington, D.C. 8 28
JTF 8 Representatives, Pear] Harbdr B8 _ 10
JTF 8 forward, Johnston [sland N 14
JTF 8 Main?, Christmas Island 72 N

Note:

d0erived by subtracting the totals for Rear. Representa-
tives, and Forward from Table 4.

Source: Reference C.1.1.

TASK UNIT 9.1.2. Manned by 410 persconnel from the Lawrence Radiation Labor-
atory (LRL), TU 8.1.2 performed diagnostic measurements for LRL weapon develop~
ment activites, Like the LASL personneil, they were mostly on Christmas Island
but moved about also.

_ TASK UNET 8.1.3. This DOD unit from DASA Fileld Compand (which managed sev-
eral experiments to determine the military effects of muclear detonations)
comprised about 130 personnel from ail the services. Thig unlt was organized
into five tazk 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 Islapd., TR 8.1.3.4 at Vitl Levu .
in the Fij1 Islands (but later at Tutuila in American Samoca), 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—
ies (LASL and LaL) and the DOD in modifying nuclear devices. It numbeced 318
eivilian personnel from Sandia Corporation. These personnel alsc supported LASL
(TU 8.1.1) and LRL (T 8.1.2) diagnostics experiments ard the DASA (TU 8.1.3)
experimental measursments. They were located at Hawall, 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 Porce Systems Command, numbering up to 128 personnel. This unit procured
Alr Force missilas and assoclated equipment for the high-altitude (FISHBOWL)
shots. They were based at Johnston Island and fived the Thor misstles 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. (BG&G). TU 8.1.6 provided the timing and firing sig-
nals for the nuclear detconation. when required, and also gave technical support
to other JTF 8§ units. They were primarlly located on Christmas and Johnston

islands.
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TASK UNIT 8.1.7. This Army unit of 81 personnel from the Second Misslle
Battalion at Fort Bllss, Texas, was added to the JT¥ 8 organization 1in late
Mugust 1962. It was located at Johnston Island and fired 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 (USCEGS)
vessels, the U.S. Army Ship (USAS American Mariner), and MSTS and commercial
ships. : _ '

In addition to manning the temporary task groups for the Polaris fircing
(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 survelllance wWeather

BhipboArd technical instrumentation * Target raft emplacement
Missile nosecone recovery - Search and rescue (SAR)
Missile instrument pod recovery ~ Island evacuation
Photography . Scientific projecf.s
Logistics support Radiollogical safety

Most personnel in JIG 8.3 were crewmembers aboard ships or small craft.,
However, several Navy organizations were based at Christmas, Johnston, and the

. Hawailan islands, Iincluding Marine Corps aviation units.

Figute 16 1llustrates JIC 8.3 personnel participation by month in DOMINIC.
Tables 4 and 5 contain JIG 8.3 ship participation and aircraft participation
information, respectively.

Joint Task Group 8.4 (Air Force)

The JTG 8.4 requirements for both alrcraft and alr support personnel were
assefibled from worldwide Alr Force units. Almost no single Alr Force organiza-
tional entity was the sole participant for a given JTG 8.4 activity (Reference
c.1.C).

The A'r Force task guroup numbered about 2,600 personnel from some 400 var-
lous organizations and from numerous commands. including the Air MNatlicnal Guard
from Arkansas, cCalifornta, Geotrgla, Kansas, Kentucky, Maine., Michigan, Mis-
sourl, Montana, Nebraska, Nevada, North Dakota, Oklahoma, Oregon, Pennsylvania,
Tennessee. Vermont. Wasthiington, wWest Virginia, and Wisconsin, Most of the par-
ticipants, however, came from units stationed at Hickam AFB in Hawaili, the Alr
Force Special Weapons Center (AFSWC) and the 1211th Test Squadron at Kirtland
AFB, and the 6th Weather Squadron (Mobile) at Tinker AFB. Many parcticipating
organizations had fewer than five men.
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Table 5. U.S. Navy and U.S. Marine Corps atrcraft, DOMINIC.?

Johnston Johnston

Christmas istand Island

Type Total Island {Sumwmer } (Faliy ASROC Polaris
AD-5u & [ 6
A3D
Fou 2 2
HSS 16 16 16
HUL 2 2
HUS 3 - 29 27 2
P2¥ 53 27 34 - 26 n 10
RSO © 2 : 2
s2f 16 18 16
Wy-2 4 1 T 3
Totals 136 - 29 LY 53 55 9
Note:

"Ml dircraft provided by Commander n Chief, Pacific F'l&t.

Source: Reference (.1.8.

T™he activitise of JIG 5.4 were:

Device drops ] Scientific peoierts
n weather Cloud sempling
N Adrborne control Cosmunications .
i Atcbocne diagnostics ’ SAR
™ Alrborne technical instrumentation Cloud tu&klng
3 Radiological safety Sample tecovery
) Effects Docusentacy photography

The Air Force task group had four task units for the Christmas Island aic-
drops 1n DOMINIC, Later in the series, when mote alrdrops were added at John-
ston Island, only two task units (89.4.3 and 8.4.4). based at Hickam AFE, were
used by JTG 8.4 for the last part of DOMINIC, The four task units Iin JTG 8.4
for the first part of DOMINIC are described below (References P.4.1), C.4.1,
c.4.3.1, and C.4.4.1).

TASK UNIT 8.4.1. This unit, a Mg USAF office at Christmas Island, pcovided
coordination. liatson., and supervision of Hq USAFP technical projects. The Hq

52

h|

I T T B T i T
2 A A R e R N e At BT A N AN S AN R

BRI SN NSNS 22




USAF projects involved numerous civilian contractors and agencles of each of

a the sevices., Project locations covered most of the Pacific area from Alaska
o to Australia,
:::;' TASK UNIT 8.4.2. This unit was ftequently called the “Test Secvices Unit."

&
v

This name was carried over from the Alr Porce unit that pecrformed similar ser-
vices in eacller series in the Pacific. It was based at Christmas Island and
was composed of the slements summarized below.

b

o,
R

Prop and Diagnostics Elemen:. This element provided the two C-130 diagnos-
tic aircraft, but not the B-52 drop alreraft. which were part of TU 8.4.4. The
C~1308. SN 60-298 and 3N 50-299, were from the Tactical Air Command (TAZ) sta-~
tioned at Sewart AFB, Tennessee. SN 60-298 supported LASL diagnostics, and SN
§0-299 supported LRL diagnostics. They staged out of NAS Barbers Point, al-
though for ¢ne Christmas lsland event they operated from the island.

ks

7,

J .l' ""!
LA AT )

L
LRI N

. This element operated five RC-121 alrcraft (Nos. 128,
342, 543, 547, 550) primarily for airbocrne air control purposes. but they were
also used for radar tracking. technical data, and ¢ommunications. Alrcraft and
personnel were from the 5%2nd Airborne Early Warning and Control Wing.
mcClellan AFB, California, a4 unit in the Air Defense Command (ADC), The unit
operated from Christmas Ialand, Hickam AFB, and Nandl International Alrport in
‘1 the F1j1 Islands. The unit also assisted the National Aertonautics and Space
) Mministration Project Mercury at Midway. During the Cuban missile crisis,
near the end of October 1962, two aiccraft werce recalled to McClellan: AFB,

.
-

u’,: '
;’-'.: Agronautical Systems Division (ASD) Effects Element. This element provided
e, two B-%7 aivcraft for weapon e«ffects experiments (thermal radiation) at Christ-
‘:-: mas Island. ASD was based at Wright-Patterson AFB, Ohio.
N .

Helicopter Rlement. Six H-2]1 helicopters from the 383%th Flying Training
N Wing, Stead AFB, Nevada, comprised this elemernt and were used for local air
a;’.'l transportation, AR missions, and rocket sampler nosecons recovery. They wece
::-i based at Christmas Island. _ :
L :
o~ Documentary Photograpty Element, Two C-34 alrcrafr (Nos, 45-492 and 45-561)

from Turner AFB, Geccgla {(1370th Photo Mapping Wing)., made up this element. Its
63 peracanel, all from the Alr Photographic and Charting Service (APCS), came
from the 1370th WwWing., Lookout Mountain APS, California; Ent AFB, Colorado;
Orlando AFB. Florida: Wesutover AFD, Massachusetts; Barksdale AFB, Loulsiana;
and Vandenberg AFB, California.

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

Ay | GaRxrd | x

,'t: weather Squadron. Tinker AFE, Oklahowma, was the central unit for the Weather
w~ Repotting Element.

) Reconnaissance Element. This element was composed of two flights. The sam-
N pler flight flew cloud-sampling missions Iin 18 B-5%7 aireraft (1l B- or C  and
::.{ 7 D-models). The sampler aircraft were loaned to the 12ilth Test Squadron by
l‘b.; :
.‘;I
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sevecal commands. including the U.S. Air Force, Eurcpe (USAFE). Crews were from
the 1211th Test 3quadron. Kirtland AFE. The Weather Reconnaissance Flight oper—
ated ten WB-50 aircraft from the AWS to collect weather data. Six ailccraft were
based at Christmas Island and four at Hickam AF3. Rlement strengths were 362
at Christmas Island and 248 at Hickam AFB on 3] May 1962. The 55th Weather
Reconnaissance Squadron. McClellan AFB, wags the central unit for the Weather

Reconnaissance Flight.

TASK UNIT 8.4.3. This unit had three e¢laments based at Hickam AFB.

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

® Weather PFlight -- Contained two U-2 aircraft from the
4080th Strategic Reconnaissance wing., laughlin AFB, Texas,
that flew high-altitude weather photography missions for
the FISHBOWL shots.

® Communications Flight -- Operated two KC-13%5 aircraft and
two B-47 aircraft from SAC for communication experiments
and UHF voice relay links in the FISHBOMWL shots.

& Technical Flight -- Fleaw two KC-135 asccraft, one support-
ing HqQ USAFP projects and the other supporting TU 8.1.1

® AFSC Flight -~ Flew three KU-135% aircraft in support of
DOD effects experiments i~ the FISHBOWL shots.

4 Medical 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 AFH, Texas, for DASA. The C-54s were from various Alr Force
compands., while the C-118s were from the Naval Alr Transport Wing, Atlantic.
Ten 2en from Naval Alr Transport Squadton Six flew the C-1ll8s.

Calibration EBlement. This eleownt cpecated two XC-37 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 alrcrews; the
second XC-97 was frca the Georgia Alr National Guard with two afrcrews, Cali-
fornla and Oklahoma National Guard units provided 16 additional personnel.

TASK UNIT 8.4.4. This unit, based at NAS Barbers Point. comprcised the B-52
portion of the Drop and Diagnostics Blement. but also did the maintenance on
the C-130 Jdiagnostic alrcraft. The two B-523 (Nos. 56-013 and. 56-620) dropped
the auclear devices. In addition, TU 8.4.4 assisted TU 8.1.4 in handling, mat-
ing, and loading the nuclear devices inte the B-5S2s. Oune B-%52 and crew was from
AFSVC,. The second was a 2AC alrcraft and had twe crews during the course of
DOMINIC. At least one of the Ccrews was from the 4245%th Strategic Wing, Shepparcd

AFB, Texas.
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Upon completion of the Christmas Island alrdrops. JTG 9.4 was disbanded
and most of the alrcraft cetucrned to parent commands., Others, however, were
retained in the proving grounds for the next phase of DOMINIC. Those returned

to parent commardis are as follows:
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Aircraft Parent Unit

C~54 Documentary Photography MATS

WB-50 Weather Reconnalssance MATS

RC-121 Controller and Radar ADC

U-2 High Level Piotography SaC

1 ¢~135 Sample Returcn MATS

1 ¢-118 Saxnple Return MATS

2 H-21 Logistic Support ATC

1 B-%2 Drop and Backup AFSWC

1 2-52 Drop and Backup : sac

2 B-57 Sampler MATS

4 B-5%7 Sampler ADC

1 p-57 Sampler USAFE
,\‘: 1 B-57 Sampler AFSC
R‘: 3 KC-135 ' AFSC
gnid _
b3 I KC-~13% SAC (retained at Kirtland)

o 2 C-130 Diagnostic TAC (retained at Kirtland)
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!':,c:':’ _ Then. because of added airdrop missicons to complemsnt the FISHPOWL shots, sev-
::.:.: eral atrcraft were recalled and a new JTG 8.4 organization was established.
?Lu;-}. The new organization wag comprised of TU 8.4.3 at Hickam A#B., |TU 8.4.4 at NAS
S Barbers Point, and JTG 8.4 repcesentatives at Johnston Island.
a1 The new TU 8.4.3 was composed of a Test Secvices Element (TE 8.4.3.1), &
:.-1;1 High-Altitude Element (TE 8.4.3.2), and typ'cal staff sections such as Opera-
-:\‘ tions, Materiel, Safety. Comminications. etc. (Reference C.4.3.1). Both TB
‘:"j 8.4.3.1 and T8 8.4.3.2 were made up of flights, each flight performing the same

basic function as they did during t° 3 Christmas Island atrdropa. Bach flight
also came from the same pacen: commands as before: baslcally only the numbers
of personnel and aircraft wers changed. T2 8.4.3.1 includecj the following
flights and aircraft: Docrmsntary Photography (one RC-54), Atr Control (four
RC-121s), Weather Reccnnaissance (f[ive WB-50s), Weather Roportinq. Calibration
(one KC-97), and Medical Effects (one SC-54 and six C-118s).) T8 8.4.3.2 had
the following flights: Weather (three U-2s3), Communicatlions (two B-47s), Tech-
nical (two KC-135s8), and AFSC (three KC-13%a).
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{:'::: T) 8.4.4 at NAS Barbers Peint was cocganized into secticons. The sectlons
na included Operations, Maintenance, Secucity, Communications, Weapons, Supply.
Qe and Instrumentation. The Operations Section was the flying part] of the otgani-
i zatlon and had a B-52 Branch, a C-130 Branch, and a B-37 Branch. The B-52
Branch was responslible for alrdrop of the nuclear devices and used alrcraft
_-.ﬁ- No. 60~620. The C-130 Branch flew two C-130 diagnostic atrcraft (Nos., 298 and
;’::l 299). The B-%7 Branch had the sampler aircraft (eight B-57s.rl all D-models).
{_; Radiclogical safety came under the B-57 Branch. The Maintena lce Section had
K Pty i
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corresponding waintenance branches: i.e., B-%2, 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 JIG 6.4 are contalined in Table €.

Table 6. MYli1tary unit manning levels {OOMINIC).

) _ Joint Task Group
Pertod - Task Unit

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 lan 40 617 55 114 0 13 0 963
20 Feb 348 1,056 93 214 37 155 0 1,971
3t Mar 557 1,579 262 252 261 304 109 1 | 3,324
30 Apr 1,068 13,785 1,367 254 223 499 128 0 17,324
31 May -?49 9,174 1,468 261 229 1,106 112 0 13,099
30 Jun 842 8,006 1,192 253 212 1,055 102 t] 11,662
3N Ja) 172 3,268 297 251 197 940 116 0 5,241
31 Aug 89 581 64 186 20 214 88 a0 1,303
30 Sep 89 3, 588 275 1N 475 116 80 5,345
31 Oct 205 4,245 784 342 10 807 116 a 6,590
30 Mov neé 160 17 47 2 o 11 0 353
31 Dec 15 o a 22 2 0 16 0 118

Source: Reference €.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.E), It had three task units, two of whicihh were attached and petr-
formed a par: of AEC and JTF 8 scientific activities, Headquarters for JTG 8.5
was in Las Vejas, Nevada.

TASKX UNIT 8.3.1 (HEN). Numbering over 2,000 contractor personnel, TU 8.5.1
ptovided support to JTF 8 in construction and renovation of facilitles (bujld-
ings and equipment) to be used for DOMINIC. Their efforts involved almost every
Pacific island where a DOMINIC site existed, Table 7 shows isiand locations
used In DOMINIC, TU 8.5.1 had a Paciflc Operations Branch at Honolulu and
three sections at Christmas, Johnston, and Tutulla islands. TU 8.5.1 alse in-
stalled the ABC communication networks at Christmas, Johnston, and the Hawallan
islands, At Christmas Island it provided security guards for seven guardposts,
operated a structural fire department and a crash rescue fire dJdepartment
(bulldings and aircraft, respectively), staffed a hospital and two first-aid

NI
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Table 7. Pacific locations used n DOMINIC.

Element Parlicipatton

Rocket
Headquarters : Technical Launch
Location Elementd Weather Radsafe Project Site Eo0pd
Christmas X ' X X X X X
Johnston X ' X X X X X
Fannirg X
LA wWashington X
\q Palmyra X X X
s Hawaty X X
2 Oahuy X X X X X
H Kaual X X X
B Fatrbanks, Alaska X
N Adak «
W Shemya X
rt{-!‘,- Attu _ X
3% Midway X X x
. Jagan ) X
D Wake X X 4
:.r;] Okinawa . X
. d“i French Frigate Shoals . X X
:’:1 PhiT1ppines X
ot Guam . X
Truk X
2 Ponape . X
X Kwajaletn X X X
-,‘E_j Darwin, Australia X
,,i Maluro - X
vy Guadaicanal . X
Canton . X X X
¥it1 Levy, F131% ' X X
e Tututla, Samoa ' X X L
G Tongatabu X X
roet Papeete, Tahiti X
o Nuku Hiva, Marqguesas X
E Notes:
",’-; 31TF 8 Headquarters.
:‘:f:'; bExp1os1ve Ordnance Disposal,
Ty
ol Source: Reference C.1.A.
AN
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stations., and provided many other sServices. These other services included oper-
ating the dining hall, the laundry, post office, barber ghop, and stores. It
also performed radsafe monitoring and hauled contaminated water from ailrccaft
decontamination facilities to the disposal aite.

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
2% July 1962. It staffed a medical facility on Johnston Island and provided
additional services similar to those on Christmas Island.

TASK UNIT 8.5.2. These %7 personnel staffed the JIF 8 Hazards Evaluation
Branch and were knowledgeable in nuclear explosion effects. The unlt was made
up of personnel from Scripps Institution of Oceanography, LASL, LRL. Sandila,
the U.S. Weather Bureau, and the U.S. Navy Hydrographic Office. It assisted in
evaluating each scheduled detcnation from a safety viewpsint to include fall-
out, air shock, thermal, nuclear radiation, and water waves {(Reference C.1.A,
pp. 18 and 19).

TASK UNIT 8.5.3 Six men from the University of Washington staffed this
task unit. which performed extensive precperational cadiological sampling in
the Pacific acea. 3Samples of f£ish, . 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).

.

Joint Task Group 8.6 iJohnston IsTand Base Command)

. This task grocup was the base command that sypported ali elements of JTF 8
located on Johnston Island. Perscnnel from all the services and civilians were
included 1in JTG 8.6. Unigquely, JIG 8.6 included units or detachments from the
other joint task groups. This becomes clearer by a discussion of how itz func-
tions were carried out through seven task units, in add’tion to some temporary
units that were assigqned to 1t. JIG 8.5 maintained a staff that resembled a
*aini-JTG 8° staff (Reference C.1.F).

TASK UNIT 8.6.1. The Air Porce 6488th Alr Bage Squadron operated the Alr
Focce Supply, Base Operaticns, Post Office, Base Exchange, Recreation Center,
Officer and NCO Clubs., and Radio Htation WVTV. Personnel from TU 8.6.1 also
assisted TU 8.5.1 1in operating the POL system, ailtcraft crash rescue detall.

and various shops and plants.

TASK UNIT 8.6.2. The Air Force 1957th Communications Group, Detachment 1,
opecated the Base Communication Center, Pacific Air Porce (PACAF) Commander's
Volce Cilrcult, Alr Traffic Control Tower, MARS Radio Station. #7.d the base
telephone system. ' :

TASK UNIT 8.6.3. The Air PForcwe 1502nd Air Transport Wing. Detachment 6.
carried out all air terminal passenger and cargo activitlies,

TASK UNIT 8.6.4. The lat Platoon of the 524th Militacy Police Company

(Artmy) provided secutity, criminal 1investigations, wvehiculac traffic control.
and the safequarding of life and propercty.
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TASK UNIT 3.6.5. The Helicopter Detachment of the Blst Transportation Com—
pany (Army) assisted in SAR mlssions. area survelllance out to 15 nmi (28 km)
:i at sea, helicopter transportatiocn, and calibration of scientific instruments.
b _ TASK ELEMENT 8.3.9.6. This Navy uni:, a part of JTG 8.3, was the Johnston
pé Island Boat Group that provided water transportation and waterborne SAR
missions,
4
};“ TRSK UNIT 8.5.1. H&N personnel in the Johnston Island soct:lon.,' with
X assistance from the Ailr Force, operated all base facilities not assigned to
ﬁ‘ T 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 secvice units under
JIG 8.6 for short periods, The U.S. Armmy Corps of Engineers dredge, USAS
pavidson, conducted dredging operations in March 1962. During tho same perilod
the 0.3, Navy Underwater Demolition Team 11 cleared the channel bottom and
plar area. U.S. Navy Amphibious Construction Battalion 1 installed and operated
fuel lines between the air terminal and offshore fuel barges from September
through Noveaber.

Joint Task Group 8.7 ({Christmas Island Base Command)

Y
’4 Personnel from all the millitacy services and TU 8.5.1 civillans were rep~
‘ resented in JTG 8.7. This task group performed many activities like those of
-:a JIG 8.6, but it was not organized into separate task units., The activitles of
;:1 TU 8.5.1 on Christmas Island are described above under TU 8.5.1 (Reference
o
JIG 8.7 had 11 functions:
: Surgeon Specilal projects (operations)
t.‘q’ Chaplain Compunications
L‘i ©  provost Marshal Bulk fuel detachment
i" Administration POL
<) Disbursing Post Office
:: Bage Exchange
b}
-
g .
e} 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 mixsiona and provided water transportation.

AL

!'.r.‘- N
“,. ) The Surgecn (JIG 8.7 Medical Officer) supervised two medical areas, dental
q.::‘ . and preventive medicine. Medical facilitles for mllitary personnel were staffed
o by the U.8. Army, Pacific., The same facilitles were used for civillans, but
; were staffed by physiclans, dentlsts, and aidmen under contract to TU 8.5.1
> {M&N). Preventive melicine 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 (HGN) 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.8, Marine Corps installed bulk
fuel storage systems and the U.3. Army built a 29-mile (47-km) pipeline. Fuel
requirements were submitted to the Naval Fuel Supply Center at Pearl Harbor.
JIG 8.3 withdrew fuel for boats., vehicles, and vessels: JIG 8.4 withdrew fuel
for alrcraft and vehicles; JTG 8.5 withdrew fuel for vehicles. Puel was also
occasionally supplied to the British hosts. '

Administration 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 az couriets for sample returns from Christmas Island.

Disbursing maintained apptoximately 900 Navy and Marine Corps pay rerords,
80 Alr Porce pay records. and 70 Atmy pay records., plus about 2,000 per diem
paysents. per month to military and ¢ivil service {(e.g., U.5. Public Health
Secrvice, 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 guards:

' 'Table 8 gummarizes JTC 8.6 and JTG 8.7 msnning.

Table 8. Base island command manning levels’ {IOOHINIC].

Joint Task Group B.6 Joint Task Group 8.7

{Johnston Island) {Christmas Island)
Function Officers Enltsted 0fficers EnTisted
Commander and Atde 2 0 1 1
Deputy Commander, Protocol 2 1 -— —
Admintstration, Chaplain 3 6 3 2
Operattons- (including air} 1 B4 — —
MiT4tary Police Detachment 2 26 2 .29
Medical 2 3 2 3
Communications g 107 5 130
Postatl e} 1 1 7
POL Operations . ——— - ] 8
Bulk fuel Netachment —— - 2 49
Bisbursing - ——— _— 1 10
Totals 12 228 18 238
Source: Reference C.71.1.
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Temporary Task Groups

JTG 8.8 and JIG 8.9 were temporary task groups formed focr FRIGATE BIRD and
SWORDPISH, respectively, the speclal Navy event3i. The Navy Deputy to JTF 8 was
appointed commander of beth groups and used his staff from JTG 8.3 for the
preparation of detalled coperational plans and the coordinaticn of participating
JIF 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 subordlnate headquarters. After SWORDFISH and
FRIGATE BIRD, some units were released to thelr type commanders. Much of the
initial planning was done by the JTF 8 staff, and throughout boeth operations
CJTF 8 retalined command control using 24-hour communijcations Dbetween the
Christmas Island Command Post and the CJTF 8 flagship. These task groups are
further discussed in Chapters S and 6.

JOINT TASK FORCE 8 MANNING SUMMARY

Figure 17 is a graphical 1llustrvation 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 {unction of tlme. The peak grand total in early
May 1962 is showm as about 19,500. Table 6 contains statistizs for those or-
ganizatlons that were predominantly military. JTG 8.3 was, of course, predomi-
nantly Navy, and JTG 8.4 was predominantly Alr Focce. Personnel in all services
were In JIG 8.6, JIG 8.7 and TU 8.1.3, while TU 8.1.5 was RAlr Force 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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Tabio 9, Average population at Johnston and Christmas 1slands
during OOMINIC.

Pertod Johnston Island Christmas Island
12 - 31 Jan 1962 ?05 : Note a
¥ - 28 Feb 1962 151 Note a3
19 - 28 Fed 1962 Note a ) n
1 - 31 Mar 1962 360 460
1 - 30 Apr 1962 447 : 1,350
1 - 31 May 1962 5§35 ' 1,769
1 - 30 Jun 1962 565 . 1,475
1 - 3% Jul 1962 520 685
1 - 31 Aug 1962 an 68
1 - 30 Sep 1962 ' 483 18
1 - 31 Oct 1962 793 16
X 1 - 30 Nov 1962 _ ars 15
1 - 31 Dec 1962 115 : 15

Note:
%Data not availabdle.

Source: Reference C.1.1.
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CHAPTER 2
RADIOLOGICAL SAFETY

Annex J to Joint Task Force 8 (JTF 3) obe:ations Order '-62, entitled

a _ Radiological Safety Operations., was the basis for all cadiological safety

{radgafe) operations in DOMINIC. Appendix A is a reproducticn of this annex.
The principles of Radlological Safety Operations had the concucrence of the
military services and the Atomic Energy Comaission (AEC), The most general
ruls established in this order was that the radiclogical safety of ail task
force personnel was the responsibllity of commanders at &ll levels and that
- radsafe activities were to be performed through normal command channels.

RAOIOLOGICAL SAFETY ORGANIZATION AND TASKS

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

JIF 8§ had a Task Force Hazards Control Center (Branch) and a Task Focce

Radsafe Branch. Both were under the coperational control of the JTF 8 Assistant

i Chief of 3tafft for Operations and Plans (J-3). In addition, the JTF & Opera-

tions Order 2-62 established an offsite radsafe program that led to participa-

tion by the U.3. Public Health Service (USPHS), among others. in DOMINIC
operations, -

Hazards Control Center (Branch)

. The Hazards Control Center (Btanch) was composed of two units: the Hazards
Evaluation Branch and the Pallout Plotting Center. Their functions are de-

scribed below.

" HRZARDS EVALUATION BRANCH. The Hazards Evaluaticon Branch predicted explo-
sion effects and interpreted them in terms of potential hazards to populated
areas withlin 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.1.A, p. 19). The branch was manned by
personnel from Los Alamos Sclentific Laboratory (LASL), Lawrence Radiation
Laboratory (LRL). Sandia Corporation, U.3S. Weather Bureau, Scripps Institution
of Oceanography. and the Navy Hydrographic Office.

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

radlicactivity.
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Radsafe Branch

The Radsafe Branch accomplished the resainder of the radsafe functions as
shown in Figure 1l6. Table 10 lists the specific sunporting tasks pecformed by
the Radsafe Branch by location. The tasks of the Radsafe Branch were to (Ref-
ecence C.1.M, p. A-1):

& Provide necessary squipment (clothing and instruments) for
support of operations assnclated with contaminated areas
ant. facilities . :

e Provide dosimetry service for JTP 8 and visitors to include
issuing and processing fiim badges and maintenance of te-
quicred records

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

¢ Provide trained perscnnel to advise and assist task focce
personnel in their radsate duties.

COMMANDER
JOINT TASK FORCE 8
- ACOFS, J-3
CHIEF
RADIQLOGICAL
SAFETY SRANCH
MONITORING AND DECONTAMINATION SEC‘I [1s])] FILM BADGE ISSUE SECTION
CHAISTMAS ISLAND CHRISTMAS ISLAND
JOHNSTON ISLAND JOMNSTON ISUAND
BARZEAS POINT Hawall - _ : HONOLULY, HAWAI
SUPPLY AND EQUIPMENT {SSUE SECTION DOSIMETRY AND RECORDS SECTION -
CHRISTMAS ISLAND ' CHRISTMAS ISLAND
JOMNSTON 1SLAND HONOLULU, RAWAI
HOMQLUL |, Hawa | NEVADA TEST SITE
INSTRUMEMT MAINTENANCE SECTION OFFE.SITE SURVEILLANCE SECTION

CitMSTMAS ISLAND
30.INSTON 1SLAND STATIONS SHOWN (N FIGURE 18

Figqure 18. Headquarters, Joint Task force B functioral radiologicatl salfety
organization, DOMINIC,
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Table 10.

Joint Task Force 6 Radsafe Branch activities at

various locations, DOMINIC.

Location

Activities

Christmas Island
(2% Apr 62-711 Jul 62)

Area monitoring
Alrcraft decontamination

Personne) and equipment decontamination
F11m badge 1ssue and collection
Photodos imetry

Protective clothing and equipment 1ssue
Instrument maintenance

Sample return

Aresa monitoring an? decontamination
Afrcraft decontamination

Personnel and equipment decontamination
.F11m badge 1ssue and collection '
Protective clothing and equipment issue
Instrumen: maintenance

Sample return

Scientific-pod recovery

Johnston Island
{3 Jun 62-3 Nov 62)

Environmental mohitoring
Sample zollection

Off Site
{15 Mar 62-15 Dec 62)

bﬁ Honolulu, Hawai$ Photodosimetry

Ry {15 Mar 62-15 Dec 62) Protective clothing and squipment 1ssue
523 Radtochem'.cal analysis

Dy

NAS Barbers Point, Hawalt Atrcraft decontaminatton

o {2 Oct 62-3 Nov 62) Personne) and equipment decontamination
oA
%
'&é Nevada Test Site Photouosimetry
*;;: {15 Dec 62-30 Jan 63)

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

-
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~ Joint Task Group 8.3 {Navy)

Joint Task Group 0.3 (JTG 8.3) established its radsafe office in the Opec-
ations and Plans (N-3) Section of their headquatters. Requitemwents imposed by

\‘ '\."h
bR

li"

ol JTF 8 on JTG 8.2 included (Reference B.C.1, Annex J):
[ACH .
::Q # Responsibility for radiclogical safety of all assigned and
Q}: attached pecrsonnel
't
P ¢ Provision of monitors and decontamination crews aboard
sach ship
N
% & Establishownt and maintenance of radsafe centers as re-
gxg quired for afloat opecations
b
1( !
l$’1:
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& Provision of Navy alrcraf:t support for radioclogical suc-
veys. cloud tracking, and other postshot redsale operations

& Preparation of pettinent reports from radsafe reconnals-
sance and barrier patrol aircrcafrt through the appropriate
opertations centers

¢ Eatablishsent and maintenance of radsafe monitor and de-
contamination services lor any altcraft and crew assigned
te any element of JTF 8,

JTG 8.3 published its Operation Order 1-62 on 26 March 1962 (Reference
B.3.2), which further detailed radsafe responsidbilities within the Navy task
group. This Iincluded specific procedutes for handling the NAVMED 1432 (1-62)
forms and a set of instructions on film badges to be explained to all JIG 9.3
petsonnel . :

JIG 8.3 cuquirted filn badges on four cepresentative topside areas and the
bridge of every ship and issue of DTS0/PD dosimwters 1o crewasmbecs (Reference
’03020 ”o ‘-1-2 OM '-1-3)0

The JIC 8.3 Cp Order permitted no P2V aerial radioclogical missiona to enter
areas with an intensity over 3 R/hr under any citcumstances. This plan recom-
mended that P2V alrcraft should begin turning away when intensity reached 0.003
to 0.004 R/ht. Inflight reports were required at least svery half-hour and a '
special teport was requited when the intensity reached 0.010 P/hr (Reference
3.3.2. Pa .“6-1’-

A set of radssfe Instructions for rcecovery of scientific pods, Bissile
nosecones,. and target rafts was also included in the Op Plan. Under no clccum—
stances wete the pods to cole In contact with skin because of predicted high
beta radiation. All recovery wotk with target rafts requicrsd petsonnel to be
dressed In couplete protecrive clothing. The plan called for the sinking of
any traft with an intensity of 10 R/hr or more. Although none neated this tead-
ing, some wete sunk instesad of being salvaged,

Recognizing the possibility of alpha contamination at Johnston Island, JTG
8.3 eatablished criteria for Maximum Permissible Linits (MPL) of alpha contam—
ination, a subject not addressed by the JTF § MPL. The MPL set by JTG 8.3 were
in units of counts per =ainute pet 335 ca? (CPM/SS cm?), For vehicles and
equipment, the MPL was 200 CPM/S5 cm?; for personnel outer clothing, Iinclud-
ing shoes, 500 CPM/%5 cm?: and for skin., undec:lothing, or cespiratory pro—
tective devices, 100 CPWSS cm? (Reference B.3.7, . 2-7-2).

Subsequent ocders published by elements in the JTG 8.3 organizaticn en~
forced both the JTF 8 criteria and the JTG 8.3 Operationa Order 1-62 (Refer-
ences 8.3.2, B. 4.2, B.5.2, and B.6.2).

Because the underwater detonation, SWORDFISH., was expected to produce =sig-
nificant radicactive contamination in the vicinity of the burst, plans cailed
for the complete evacuation from the danger area around the detonation site of
vessels not directly participating in the opecation.
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Joint Task Group 8.4 (Alr Force)

Radsafe planning by JTG 8.4 was based on the consideration that the primary
radiation exposure potential would rcesult from sampler alrcraft penetrating
nuclear clouds. Radiation could also expose sample-removal, airccraft decontam-—
ination, and aircraft maintenance personnel as they worked on contaminated
aiccraft. '

Adr Porce planning for DOMINIC was done by the Alr Force Special Weapons
Conter (AFSMC) at Kirtland AFD, New Mexico. Operatlon Plan Bluestraw.* with a
comprehensive Radsafe Annex, was published in late 1981 (Reference B.4.1). Many
of the radsafe features of this plan subsequently appeared in the JTF 8 radsafe

plan. In Januacy 1962 JTG 8.4 published DOMINIC Planning Directive 1-62 (Ref-
erence B.4.4). with a comprehensive radsafe annex. On 19 February 1962 Cpeca-

tions FPlan 2-62 (Reference B.4.6) was published by JTG 8.4, which superseded
previous documents.

Radsafe responsibilities assigned toc JIG 8.4 by JTIF 8 included (Reference
5.0.1, Annex J):
¢ The radiological safety of all assigned/attached personnel

¢ Provision of ailrcraft suppert for c<loud ttacking and other
postshot radsafe operaticns

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

@ Proviaion of crews and monitoring secvices for the removal
of radicactive samples collected by alrcraflt

& Opecation of the Sample Return Coupound

¢ Reporting air radlation intenzities encountered on weather
and cloud-tracking flights and at outlying weather stations

o Astablishment and maintenance of radsafe centecs as re-
Qquired; the Christmas Island Radsafe Center functions were

tot

-= Perform radiological surveys as nocissary

~= Pporform radsafe instrument maintenance

-~ Maintain personne] Jdecontamination facilities

-- Maintain a Plutonium Decontamination Team.

JIG 8.4 established its Radsafe Office in the Headquarters Opecations Sec-—
tion. It was placed under the control of the JTG 8.4 Radsafe Officer. who was
an advisor to CJTC 8.4 on radsafe matrtecrs, The Radsafe Officer was responsible
for setting radsafe policy. controlling the Air Force dosimetry program, radio-
logical safety of samples aboard sample-return alrcraft, dissemination of radex

* Pluestraw wagt a code word for Alr PForce readiness plans to conduct atmos-
pheric testing.
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intomt:m. providing radsafe monitors for distinguished visitor flights, and
training J1G 8.4 radsafe monitors (Refsrence B.4.14).

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

¢ Removal of gaseous and particulate samples from sampler
aircraft and packaging and placing them aboard special
samg le-vetuch alzcraft

® Decontaminating ailrcraft at the decontamination pad using
vehicles with high-pressure hozes )

® Monitoring alrcraft to ensure low enough radiation levels
for flight or maintenance

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

¢ Operating the JTF 8 Radsafe Center. Iincluding radlological
surveys of Christmas Island., radsafe instrursnt dainte-
nance, and the maintsnance of a Plutocnium Decuontamination
Team,

on Johnsten Island. JIG 8.4 had fewer radsafe responsibilities. B-57 sam-
pler aircrafr routinely landed at Johnston Island after sampling the clouds
from aledrop ghots in that vicinity., The alrcrews were processed through the
personnel decontamination facility on Johnston Island. Although no airceaft
decontamination was done on Johnston Island, the samples were removed., pack-
aged, and returned to +tF: mainland laboratories via special sample-return
flights. Contaminated aircra”t were left standing overnight to reduce radilation
lovels by natural decay an’ w~ore then flown to Naval Air Station (NAS) Barbers
Point, Hawall, by the same .rew for decontamination and maintenance (Reference
C.1.N). Other than the B-%7 samplers. there 13 no record of any aircraft con-
tamination during DOMINIC.

on Qahu, Hawali, JTG 8.4 operated from two bases: Hickam AFE and NAS Bar-
bers Foint. TU 8.4.3 was located at Hickam AFB and was responsible for weather
reporting, communications, some Department of Defense (DOD) experiments, and
calibrating missile-tracking equipment using equipment aboard C-97 alrcraf:.
These aircraft and personnel were not exposed to radliocactive contamination.

TU 8.4.4 was located st NAS Barbers Point and was responsible for dropping
the 29 nuclear weapons from its two B-523. For the five alcdrops near Johnston
Island in the fall of 1962, the two diagnestic C-130s3 and the eight sampler
B-578 were alsc 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 alrcraft. All procedures were approved, and written
checklists wete extensively used., The Air Force team was given a rigid inspec-
tion before the flrst nuclear weapon was dropped. LASL, LRL. and Sandla 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 it be jettisoned over water at least 10 nmi (18.5 km) from land, 1f pos-~
sible {(Reference B.4.14, Appendix 3, Annex B}, '
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TU 8.4.4 established and operated ailrcraft and personnel decontamination
conters at NAS Barbers Point for the B-57 sanplet asitrcraft and crews, uslng
men drawn from many elements of TU 8.4.4 to provide decontamination crews for
the B-57 aircraft. Monitors checkad the alrcraft after they were decontaminated
to ensure the safety of the maintenance personnel who worksd on them. R radia-
tion monitor accompanied all 8-52 and C-130 flights to measure any radioactiv-
1t* the alrcraft might encounter. TU 8.4.4 1ssued and controlled the film
baiges for its assigned personnel and routinely returned them to the Honolulu
Radiclogical Laboratory for processing. TU 8.4.4 also had personnel statloned
on Johnston Island to remove pacticulate and gasecus samples from the B-57
sampler aircraft when they returned from cloud sampling.

Joint Task Group B.5 (AEC Support) .

Holwes & Narver (HEN) was the AEC contractor at Johnston Island responzible
for staffing JIC 8.5. In addition to radsafe responsibility for assigned or
attached persconnel. JIG 6.5 was tasked by JTF 8§ to assist the JTF 9 Radsafe
Branch in providing radiological services for operations in contaminated areas.
including personnel, instruments. and equipment. JTG 8.5 alsc made high-density
goggles and disposable clothing avallable to all task groups. . .

Oon Johnston Island JTG 8.5 was responsible for surface radiological moni-

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

. Johnston Island and constructed an aiccraft decont- - facility (Reference
B.0.1., Annex J).

Joint Task Groups 8.6 and 8.7 (Base Island Comma

JIG 8.6 (Christmas Island) and JTG 8.7 (Johm and) were assigned no
detailed radsafe functions other than the rcesponsibi.ity for all assigned or
attached personnel. Since elements of JTG 9.3, JIG 8.4, and JTG 8.5 came under

zﬁ:l each base command, each inherited similar respensibilities.

> —

:a;: Joint Task Groups 3.8 and 8.9

"‘J.‘ ' ) .

) JIG 8.8 and JTG 2.9 were responsible for the Polaris missile shot and the

SWOCRDFISH antisubmarine rocket (ASROC) shot, respectively. They had no added
raduafe responsibilities. other than those in the bastic JTG 8.3 Operarjons Plan
I-62 that covecred radiclogical safety and was retained in effect for these two
operations.

OFFSITE RADIOLOGICAL SAFETY

Through a Memorandum of Understanding, JIF 8 enlisted the assistance of
the USPHS in establishing an extensive offsite radiclogical monitocing program
(C.1.N), U.8. Public Health Service (USPH3) officers staffed a radsafe monitor-
ing program on 19 inhabited 1slands arocund the Pacific Oceant, Undar the terms
of the memorandum, the USPHS algso operatsd a fallout assessment center within
Hq JTF 8. Figure 19 shows the radsafe stations.

The four primary stations were manned by USPHG officers, the six secondary
stations were operated by task tforce projsct groups and weather groups. The
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Figure 19. Locations of radiological safety stations manned by
U.S. Publtc Health Service persannel and boundartes
of danger areas, DOMINIC.

nine background stations were also operated by task force or weather groups,
except for Tahitl and Nuku Hiva, which were operated by French personnel. A
more complete discussion of this network 13 contalned in the subsection de-

scribing the JTF 8 weather organizations ("wWeather Predicticn”).

RADTOLOGICAL SAFETY STANDARDS

The National cCouncil on Radiation Protectlion and Measurements (NCRP)

was

the primary U.S. professlonal organization concerned with radiation protection
in the 1950s. NCRP had been Iin sxistence since 1929 undec 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
exposuce allowances was the Federal Radiation Council (FRC), established in
1958 by Executive Order 10831.

NCRP standards of 0.3 rem/week* (maxioum)., 3 rem/13 weeks, 12 rem/year
(maximum), and an accumulated lifetime maximum of 5 cem (N-18)/ were estab-
lished In 1958 and were generally reflected in the standards adopted for the
1958 weapon test serles. In 1960 the FRC set standards that differed from those
of the NCRP in two minor respects. First, 1t 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-
mm of 12 rem/year. The NCRP revised its standards to agree with those of the
PRC 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 speclal MPE of 20 rem for aircrews, maintenance pecsonnel, and
sample recovery personnel assocliated with cloud-sampling aiccraft. The second
axception was an added restricticn for any l8-year-old participants. Thelr MPE
was 1.25 rem (compared to the FRC 3 rem) per 13 consecutive weeks. Persconnel
under 18 years of age were not allowed any exposure, In addition., the MPE for
an emergency situation was set at 25 rem and for a grave sapergency at 50 rem.
Twenity-five rem was not to be considered limiting in & situation where life-
saving procedures were required, but the limits in that case were not spelled
out. .

A third was the after-the-fact oxception' petsonnel 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 CJITG 8.3
immediately after the first sample was collected.

Max1muan i’ermissible Limits (MPL) were a set of rules for controlling rcadio-
loegical contamination in drinking water and air, for skin and hailr., and for
shipe, aircraft. and vehicles. Table 11 1s a summary of the JT¥ 8 MPL criteria.

RADIOLOGIC&L SAFETY EQUIPMENT

Radiation detectlon instruments and equipment were obtained from the Nevada
Test Site (NTS) ot were purchased (Reference C.1.N). Table 12 contains a de—
talled list of the 1tems acquired for use at the many different locations in
the Pacific. HEN (TU 8.5.1) was the principal supplier through contract pur-—
chases. Instrument and equipment repalr 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 toentgens) wete used as a
one-to-one measure of absorbed dose (rem) in the test series. In thls report
the exposure unit is generally used.

1 individual dose formula based on 3 rem times the indlvidual's age (N) minus
18,
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Table 17. Maximum Permissible LiImit crtierta fqr OOMINIC.

Personnel and Clothing 0.0071 R/hr {skin})

0.902 R/hr {underclothing)

0.007 R/hr {outer clothing)
Vehtcles 2.007 R/hrd {interior)

0.007 R/hr {outer surfaca measured

at § to 6 inches)

Ships and Boats No criteria for the operation.

R, Decontaminate at the end of DOMINIC
! to 0.015 R/day (beta ind gamma) and no
Q'.:j‘ detectabie alpha.l
.. ‘ B ’
=¥ Alrcraft 0.007 R/hr (interior)
- 3 R/hr {1imit of cloud penetra-
S tion for cloud-tracking
P atrcraft)
3 |
P Brinking Water 10-3 pce/cet (beta/gamma emitters)
Ar 10-7 pc1/ce
: a::'s': Notes:
3
2 %0.005 R/hr 1f measured by AN/PDR-271 tnstrument.
.‘q.
<&ty bAppend‘lx 1, Annex J, Op Plan 2-62, paragraph 18{c} {(reproduced in Appen-
i dix A of this report),
8.:_.'; < .
S A microcurie (uC1) 1s a unit of radicactivity meaning 3.7 x 104
_'.:‘.“_:1 disintegrations per sacond.
b B
;‘-}: Source: Reference B.0.1, Annex J.
'..
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Table 12. Rad1ological safety equipment and supplies, DOMINIC.

Quantity

Item

»

Sellers Injector Corp. Liquid Jet Cieaners with Lance and
R1scharge Hose '

2 Galman Alr Sampler with Cry Tesi Meter
2 289 Tritium Monttor
2 T-329A Radiological Yrinalysis Kit
2 T-336 Radiation Alarm
20 ESCOB Eberline Beta-Gamma Getger Counter
4 GADORA-2 Eberltne Gamma Dose Rate Meter
15 E112B Eberttne Beta-Gamma Gelger Counter
2 FM-36 Eberline Alpha Floor Monitor
4,500 4,025 Density Goggles
2,000 4.5 Density Goggles
400 Pocket Dosimeter, Bendix Model No. 611 (0O - § R)
3 FD-2 Eberttne F11m Densitometer
2 FS-11 Eberltne Fi1m Badge Evaluation and Recording System
2 Cobalt-50 Calidration Source : C
1,000 Charg-a-Plate
1,200 Coveralls
1,000 pr Canvas Bootiles
1.000 Poly Bags
500 r1 Masking Tape
1,000 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 PC#-4 Detector Heads
2 19M 526 Suymmary Punch
40 Staplex Hi1-Vol Atr Samplers
1 Band Saw (for opening plastic f1Im badge packet]
17 PAC-3G (AN/POR-54} £berline alpha Contamination Meter
15 MX5 Beta-Gamma Geilger Counter
100 AN/PDR-39 (T18) Garma Survey Meter
4 AN/POR-39 (T18) Gamma Survey Meter (modified for high-range [to
500 R/hr]) '
12 IM-.108 Gamma Survey Meter
100 AN/PDR-27) Beta-Gamma Survey Mster
o Source: Reference C.1.N, p. A4,
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Johnston islands by JIP 8 perscnnel, assisted by personnel from the Eberline
Corporation.

RADIOLOGICAL SAFETY TRAINING

Personnel asajgned to the JTF 8 Radsafe Branch had gained experience from
previcus test series and required little training. JTG 8.3 and JTG 8.4 con-
ducted separate l-week training programs for their radsafe personnel. Scien-
tiflc task units and JIG 8.5 provided their own monitors for recovery and
construction missicns, respectively (Refecence C.1.N, p. A-5).

RADIOLOGICAL SAFETY FACILITIES
Christmas Island

A photodosimetry section and a fllm badge program were established on
Christmas Island. The section on the Dosimetry Program in this chapter dis-
cusges 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 persconnel decontamination facility and a
contaminated clothing laundry were near the decontamination pad. In addition.
facilities foc repalring radsafe instruments, issulng radsafe equipment. and
monitoring radiaticon at several locations were avallable (Reference C.1.N).,

Johnston Island

Although an aircraft decontamination pad was constructed near the rcunway
on Johnston Island, it was never used. Johnston Island radsafe facilities had
the capabllity to repair radsafe Iinstruments and issue radsafe equipment. Fillm
badges were also issued at Johnston Island, but processing was done 1n Hono-

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

To support sclentific measurements that required the recovery of radloac-
tive missile pods from the sea, a speclal area was set aside at Johnston Island
for the pods until they were turned over to sclentists. This was designoted a
radex area and was located between two unused fuel storage tanks connected by
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 1s
shown 1n Pigure 10. Three conctete wells, sunk into the earth embankment.
were bulit to store the radicactrive pods. Also, an open-top "hot™ cell with a -
lead-shleld front and a remote-handling device had been installed. Placement
of a pod In a "hot" c¢ell i1s shown In Flgure 20. The delivery area (located be-
tween the tanks and the embanionent) was covered with old mattresses Lo 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 fillm-badge 1ssue and processing facilitles, there was a
radsafe supply capability at Hickam AFB. Petsonnel and aircraft decontamination
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Figure 20.

Pod 1s swung over berm and placed
Johnston Island during DOMINIC.
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stations., as well as nuclear weapon stofage and assembly facilities, were

A S R

P established at NAS Barbers Point.

;

- DOSIMETRY PROGRAM

'

L~ The purpose of the radsafe program was to limit the exposure of the pac-

ticipants to lonizing radiation. The baslic radsafe requlation called for the
creation of a “"consolidated list of exposures™ (Appendix 1, Annex J, Op Plan
2-62, paragraph 20([a]: reproducsd in Appendix A of thils report) to document
radiation exposure of each individual. The “consclidated list 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).

'
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e The joint task £orco exposure records were based on the use of fllm badges.
',;\r Table 12 shows that self-reading pocket desimeters were available, but no case
t:f. has been found in which a dosimeter reading was actually used to establish a
W personnel exposure. Pocket dosimeter readings were used for dose estimate until

f1lm results were avallable. Fllm badges were issued by the Radsafe Branch in
the JTP 8 staff through their issue sectisons at Christmas, Johnston, and the
Hawalian islands. The program called for a badge to be :lssued to everyone
ont-r:lng the Christmas and Johnston 1sland areas.

x
'

" F1lm badges were also used to record othor radiclogical data. Several
badges were placed at specific locations aboard ships, on ailrcraft, and at
many pointg on land throughout DOMINIC. Collection of f1lm badges for process-
ing was also administered by the Radsafe Branch.

: The flim badge used was a dental-X-ray-size packet like that used 1n Oper-
N : ation HARDTACK In 1958 and consisted of a DuPont 5546 {1lm packet containing
two film components. The 508 film measured the 0.02- to 10-R range, and the
834 film covered ! to 1,000 R. The entire packet was dipped in ceresin wax and
then packaged in a rigid pelyvinyl chloride case to provide envircnmental pro—

ek
i

o

o tection against molsture and normal handiing. It was expected that the badge
*-f.‘ would lazt for longer than 90 days without loss of accuracy. This model badge
_:i 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 f1lm badges occutred (Reference D.89).
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T™wo photodosimetry sections. one at Christmas Island and the other  at
Honolulu, processed mest of the badges. The standard technique was to develop
the film and measure its density using an Eberiine F-3 densitometer. The den-
8ity reading was converted to an equivalent gamma exposure from a calibration
curve. Calibration curves were obtained on a lot basis for f£ilm badges by ex-
posing unused films In a lot to known radlation sources 1In laboratory condi-
tions. The equivalent gamma eoxposure 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 wece manually deter-
mined from a calibration curve., The process of getting up this card iz detailed
in the Christmas Island Radsafe Section Standard COperatlon Procedures (SOP)
reproduced in Appendix A. '

Notmally, the photodosimetry section would open the film packet, but near
the end of DOMINIC scme 10,000 f£1lu badge packets swre opened by JTF 8 Radsafe
Branch personnel and sent to NTS for processing by the Rediological Safety
Division of the operating contractor there. Refertence C.1.N states that in the
period 1 April to 1 November 1962 there were about 43.000 filam badgas processed
for scme 30,000 personnel (some personnel in the joint task force had several
badges while others had only a singl» badge.) :

After the equivalent gamms exposure had heen punched on the IBM card by
machine. the values were written on a S5- by 8-inch (5x8) "Accumulated Dosage
Card” maintained for each individual participant.

In some cases a parallel cecord was maintalned. This was the Navy form
MAVMED 1432 (1-62). Perscnnel Exposure to Ionizing Radiation, which listed all
pecaonnel in a given uuit, a ship usualily. and showed their badge issues and
resyiting exposures. This form was apperently a standacd Navy form whoge 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 perscnnel were entered on NAVMED 1432 forms if
they were, for example, civilian sclentists performing an expeciment that re-
quired thent to be on a glven ship for a considerable time. Not all Mavy person—
nel had their accumulated exposures entered on both NAVMED 1432 and 5x8 cards.

From these wo records., the 5x8 and the NAVMED 1432, thw Reynolds, Electri-
cal Bngineering Company (REECo) Radiological Safety Division at NTS prepared a
list of exposures for JIF 8. The list was prepared in accordance with the re—
quirsment to prepare a "consolldated list of exposures” called foc in the JTF 8
Radiological Safety Regulatiocns, Appendix !, Annex J, Op Plan 2-62, para. 20(a}
(réprocuced in Appendix A of this report). It has thus been designated the
congolilated List of Exposures in this report, although poctions of it bear
other labpels. In earlisr Pacific¢ npuclear tests, such liats prepared by the
various joint task forces have also been titled the Corgolidated List of Expo-
sureg. The list shows the Iindividual‘s name, his servive number (ID number),
his organization, and his tocal exposuve. Final 1listings were pcoduced 1in sev-
eral focms: alphabwilcal (all of JTF 8), alphabetical by service, alphabetical
by organization hy service, nonreturned badges by humerical film badge number.
and nenreturned badges in alphabetical order. This Consolidated 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 NTZ for the Department of Enecgy (Refersnce C.l1.2).

PRE-EVENT SAFETY MEASURES
Hazard Zones

Figures 21 and 22 show the danger areas established around Christmas Island
and Johnston Island fot the nuclear tests. The odd shape of the Christmas
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Figure 27, Christmas Island and Johnston [sland danger areas, DOMINIC.
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Island danger zotw 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 nissile. Thess areas were patrolled by Navy
P2V planes and destroyers in such a manner that there was calculated to be
only one chance in & miliion that a vessel the size of an ocean fishing vessel
or larger would not be detected (Reference C.1.A).

The locations and effective tines for thess danger areas were promulgated
worldwide to civil and militacy ailr and maritisw agencies through Notices to
Alrmen (NOTAM). and to mariners, to the Federal Aviation Agency (FRA). and
other designated agenciles by speclal advisories. After each shot air traffic
wos reestablished through these areas by standardized messages sent to Pacific
military and c¢ivilian alr control and NOTAM offices. Before the tes* series
began., nmeveral conferences were held with PFAR officials and briefings were
given to local, national. and internaticnal ait and surface commwrclial car-
riers. No confusion or complaint was recorded by any ship or 3icline throughout
the entire test period. All requests for trtansit through the Christmas Island
danget area were approved as none conflicted with the shots. Becasuse the
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Jehnston Island danger acea was more heavily traveled than the Christmas Island
area, A modification was wmade in the Johnston Island! danger area. The entice
area outsgide a 150-nmi (278-km) dliameter circle was kept open to air traffic
until H-2 (H-4 for the first event), and public announcement of the detonations
provided autcmatic reentry authority to commerclal alrcraft. ’

Search Operations

The Navy was responsible for searching the dangecr! area (Reference C.1.A).
At Christmas Isiand CTU 8.3.7 used )1 P2Vs based on Christmas Island and 2
surface ships to accomplish this task., One aircraft or ship observed Russian
electronic intelligence ships southwest of the dangeir area at all times. On
D-2 the alrcraft made a rectangular-style search during daylight hours. On D-1
4 thorough search of the area within 150 nmi (278 km) c}f surfare zero was made.
No unauthorized flights were ever reported. Ships t,'ere} observed in or near the
danger area a few times: however, they cleared tha area quickly when notifled
of the situation by leaflets (printed in eight languages) dropped by the P2V
alrcraft.

At Johnston Island the Navy used surface and ait units assigned to CTU
8.3.6. Destroyers were positioned in the northeast and nerthwest quadrants of
the danger area to intercept ships entering the area all;ong established shipping
routes for the Tigerfish practice execrcise. For STARFISH and subsequent events,
two additional destroyers provided coverage in the !southeast and southwest
quadrants. Pour P2V aircraft flew search tracks begflnniing on D=3, On each D-day
an intensified scarch was conducted by five to six alkcraft to assure that no
undetected ships were in the danger arwa.

Air Operations

Alr operations. except for search and survelllafice. wete controlled by
CJITG 8.4 (Alr PForce) (Reference C.1.RA). ;

At Christmas Island, contrel of the air array was accomplished from the
JIG 8.4 Alr Operatjons Center {(ACC), CJTG 8.4 was in the JTF 8§ Command Post
and received detailed information on the alr array from the ACC, the Airbotne
Alr Operations Center (AAOC) in an RC-121 airplane, and from the Sandia radar
plot located at A-site on Christmas Tsland. Timing and positioning of all air-
craft «wre dependent on the position of the B-52 dropi aircraft. The B-52 flew
4 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 tesmporary problems delayed the drop. Land-based and ailrborne radar
control (the RC-121 radar contrel aircraft participated in the first 13 events
at Christmas Island) ensured proper positioning of all aircraft in the ait
array. The B-52 were based at MAS Barbers Point. All othetr ailrcraft wers hased
on Christmas Island, :

CTU 8.4.3 at Mickam AFB planned and controlled:  the ait array for the
Johnston Island missile shots. “ontrol of the aic operations was exercised
from the AMROC in an RC-121 aficraft. Therte was also 4 small Navy air control
group aboard USS Iwo Jima (L/H-~2) as backup. All aircrdft participating in the
alr array took off and r .urned to Hawall except the P'ZV search ailrcraft under
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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 Fijls and were not under the control of the ANMCC. Contrel to and
from the danger area at Johnston Island was provided through the normal FAA
Alr Route Traffic Control Centers channels Iin Hawall., If communications were
disrupted postshot, ailrcraft returning to Hawail would relay their positions
through the JIG 8.4 UHF relay B-47 aircraft positioned on a direct line
between Johnston Island and Hawall.

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 ailr array and a second RC-12! was on hand as an alternate AAQC if
needed. The JTF 8 Command Post on board 1133 Princeton (LPH-5) and the opera-
tions center at Johnston Island also monitored the aircraft array situation at
all times. EBach asiccraft commander was responslible for positioning his alc-
craft. At his disposal were radar, beacons, and the tactical air navigation
systen on Johnston Island and Tern Island in French Frigate Shoals about half-
way between Hawali and Midway islands. Control of approaching aircraft passed
from the normal Alr Route Traffic Control Centers to the AAMC at the edge of
the danger area and vice versa on return. For shot FRICATE BIRD the B-57 sam-
plers flew from Christmas Island and were contrelled by an AMOC 1in an RC-121.

Naval Operations

Naval operatijons wers controlled by CJTG 8.3, located on Chriscmas Igland.
CTU 8.3.6 on Johnston Island was given operational contrel of ships in that
area (Reference C.]1.A)., Two 3pecial Navy task groups were formed during.
DOMINIC: JTG 8.8 for FRIGATE BIRD, and JIG 8.9 for SWORDPISH. CJTG 8.3 assumed
comnand of each of these two groups while they wetre active. TU 8.3.4 was formed
at the Naval Repair Facility in San Diego to prepars for the SWORDFISH event.

At Christmas Island JTG 8.3 had three destroyers, an 1LSD, fleet tugs, and
salvage ships. Precise ship positioning for the shots at this island was not
necessary as they were not measurement stations. Thelr duties consisted of
search, sutvelllance, providing navigational aids, positioning the deep-sea
moorings and target rafts, and servicing the target rafts. Contrel of the ship
artray and supply ships within the danger area was undec TU 8.3.7, Christimas
Island Cperations Unit, which maintained the Navy Opecations Center.

At Johnston Island TU 8.3.46 had =ix instrumented ships, designated 3S-1
through S-6. There was also a range safety ship (mooced at the Johnston Island
pler). an amphibious assault ship (a helicopter aircraft cacrier), and four
destroyers for sucrveillance. Cne destroyer., fleet tugs, and salvage ships were
avallable for recovery; and thece was a flset oller. In October 1962, three
aore instrumented ships were added (Refurence C.1.A, p. 34). Control of stip-
ping between shots was maintained by TU 8.3.8 from the range safety ship, Con-
trel of the ship array was from the amphibious assault ship during shots.
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The FRIGATE BIRD event had two Separcate ship arrays 1,020 nmi (1.8%0 km)
‘apart. At the lsunch site were the nuclear submarine, a cuided missile ship,
an alrccaft carrier, and four destroyers. Near the impact site were two subma-
rines and an air array of RC-121s, C-130=, a £-135, and several B-57 samplers.
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. Operating in the vicinity of sucrface zZero 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 alrdrop events, JTF 8 established a Safety Com-
mittee to svaluate weather and other aspects of each shot. This committee then
would recommend “go® ot “postpone™ to the task force commander., The committee
chairman was the JI? 8 Sclentific Deputy. and 1ts members were senior sclen—
tists from LASL and LRL, plus a United Kingdom represeontative. The joint task
force meteorologist was an advisor to the committee.

Fallout Prediction

Fallout, although important in DOMINIC, was less critical in the declsion
to "go" or “"postpone” than 1t had been in previous Paciflc shots. In previous
Pacific tests at Enewetak and Bikinl, fallout was a critical factor because
the tests consisted of surface shots, and there wwre 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 helghts sufficlent so that the explosions
d1d not throw up significant amounts of surface material to be deposited else-
where ag radiocactive fallout. Morsover, the two test areas for DOMINIC, Christ-
mas and Johnston islands, were remote, Only three 1slands lie within 300 nmi
(556 ¥m) of Christmas Izland: Fanning. Washington. and Palmyca islands, all of
which are northwest. The nearest 1sland to Johnston Island 12 French Frigate'
Shoals. over 400 nmi (741 im) distant, which held cnly task focrce personnel.

Among other informatlion provided by JTF 8 Weather 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 detonaticn (12, 24, and 48 hours). This information
was used by the FOPC in the JTF 8 Hazacds 8valuation Branch to determine whe-
ther land areas would be subjected to fallout., It was also used to route ailr-
liners through the area ohce the event was executed (Reference C.1.M, p, 49).

Weather Predictton

Weather forecasting was crizical for two separate aspec:s in the declision
to go ahrad with a test, It was the means by which fallout predictions were
made: spacifically., radicactive cloud drifr for up to 48 hours after detona-
tion. Secondly. the wvisibility in the area of the detonation was predicted.
Mmuch »f the dilagnostics depended on photography to obtalin the needed data.
Significant effort wes put into determining cloud halghts and locations in the
shot area prioer to detonation. The JTF & weather organization provided this
information for all events except FRIGATE BIRD and SWORDFISH, the two Navy
eventg. Por these two events the Pleet Weather Facllity. San Dlegoe. augmented
by the JIF & weather organizaticn, provided this support.

The JTF 8 weather organlzation is shown in Flgure 23. Three weather units
were formed because of the widely separated operational areas 1n DOMINIC. The
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Figure 23, Joint Task Force 8 weather organization, DOMINIC.

Johnston Island urﬂt provided forecasts for operations in that area and JTF 8
Weather Central provided Christmas Island area forecasts. The unit Iin Hawaill
processed irput from the high-altitude reconnalssance element using Alr Force

- Q=2 alrcraft, expedited technical informatiom from meteorological agencles in

the Pacific. and prepared analyses and forecasis for the alrdrops executed near
Johnston Island late in the program. The stetions at Christmas, Malden, and
Tutuila were closed after the last ailrdrop in the Christmas Island area. and
the French Frigate Shoals station was opened.
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Included In the forecast were predictions of winds, clouds and other wea-
ther phenomsna, density and pressure altitude, and radicactive c.ioud trajec-
tory. Dally 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.

Windas wece forecast using the continucus-stream, I1sotach method at all
three locations except for the low-level trade winds at Johnston Island. These
were forecast using vecrtical time cross-section analyses of upper air reporting
stations, Winds above 100,000 feet (30 km) were measured by rockets launched

from Xaual and Johnston islands.

Clouds and weather were forocast using information from WB-50 weather re-—
connaissance alrcraft and high-altitude U-2 alrcraft. Clcuds and local weather
around the detonation polint 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
had a direct communications link to these WB-50s, On Johnston Island. clouds
were visuajily tracked during the laszst hour before miasile shots,

Alr density and atmospheric pressure were forecast using rawinsonde bal-
loons. These values were Lsed to set the baroswitches on the airdrop devices.
The correct height of burst depended on these settings.

Cloud trajectory [forecasting was accompliished using the wind charts at
various altitudes, persistence, and c¢limatelogy for the area in question.

For the high-altitude missile shots from Johnston Island, diagnostic ex-
periments were balloon-launched from a ship near the island of Tutuila, well
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-
launch location based on the predicted winds.

Generally speaking., weather forecasting for DOMINIC was excellent, Only
one event was postponed after the B-52 drop alrcraft depatted NA2 Barbers
Point. No incidents of commerclal aircraft flying through the nuclear c¢loud
residue occurred, nor were there any Incidents of significant fallout on any
land mass or manned vessel.

Offsite Radtation Monitoring

An extensive network of 19 stations was established te monitor fallout
from DOMINIC In the Pacific region. The locations of the stations are shown
in Flgure 19. The USPHS directed the network from the Radlological Health Lab-
oratoty 1in Honolulu. To monitor radiclogical condltions on Oahu, laboratory
personnel used an RM-5 continucus gamma monltor, an AN/PDR-27J survey meter,
an air sampler, and a precipitation collector, but no fallout was detected.
This laboratory analyzed samples collected on Qahu and at the other sites
(Reference C.1.M). The laboratory provided backup deosimeter service for the
organlzations on cChristmas Island. For the Johnston Island tests, 1t provided
dosimetry setrvice for the entire task force. Fanning and Washington islands
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(located 148 and 222 nmi {274 and 411 km]. respectively, nocthwest of Christmas
Island) were important from a radsafe point of view and thus were designated
as primary monitoring stations. Both statlions had a full complement of RM-5=,
AN/PDR-273. and alr sampler., precipitation collector, fllm badges, and communi-
cations equipment. Food and water sanples were taken before and after the
Christmas Island tests. A slight increase to 20 pt21/u3* in air concentration
occurred on 24 May 1962 on fanning Isiand. 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 deslgnated as secondary monitoring sltes because there was
a fair probability that some measurable fallout might occur. Frequent visits
to obtain water., vegetation., and food were made. Weekly reports wete sent from
these stations. Christmas and Johhston Ialond 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 faliout, was detected.

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

PENRHYN ISLAND. Personnel from the Geotschnical Corporation group suppoct-
ing Hq USAF experiments operated this moniteor station. Penchyn ceceived fallout
in rain on 12 May 1962, which resuited in less than a 50-aillicrem dose to the
adule thyroid from drinking the local ciastern water. .

PALMYRA ISLAND. The Geote'chn:lcal- Corpocration also operated this station.
™he island had mwasurable air concentrations on three dates: 43 pCi/m3 on 17
May. 39 pCi/m3 on 21 June. and 58 pci/m? on 25 June 1962,

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

™he nine background stations were remote from the test areas and were
squipped primarily to document changes in the background radiation level. They
wate 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
Buteau, U.3. Navy Weather Stations, and the French Government. Equipment at
sach site varied. all had AN/POR-27s3. most had RM-5s and film badges, and a
few had alr samplers and peecipitation collectors. Only one of the nine back-
ground stations, Nuku Hiva, detected any local fallout., on which there was a
measuradle alr concentration of 26 pCi/m7 on 14 July 1962. :

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

* Reported Iin micro-micro curies {uucCi), but the unit currently used |is
picocucies (pCi). ' '
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background but the level was low. Soil samples and vegetation showed indica-
tions of fresh fission producrs: however, the residue was minimal. The entice
off-island monltoring program demonstrated chat there was no signiticant ac-—
cunulation of radicactivity on the islands as a result of DOMINIC.

Radlation Protection Equipment Modification

The vast majority of equipment used in DOMINIC was standard ailitary 1ssue.
The aiccraft 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-
tect personnel from the effects of the nuclear detonations.

Navy ships ugad to recover pods from the missile shots at Johnston Island
were modiflied to handle the radicactive pods. The three fleet tugs were out-
fitted with cranes and holsts. The M-toat {(LCM) used to transfecr the pods to
Johnston Island had a radiation shield added te protect the crew (Reference
C.1.8, p. A-1l1) (Figure 24). wWashdown systems were apparently present on all
Navy ships for use in decontaminating deck areas 1f fallout was encountsred.
During SWORDFISH, ships used their washdown systems to carry off radioactive
particles. 3Ships®' deck leogs also note washdown system acrivation at other
time=, but the presence of radicactivity was not recorded in these reports.

The JIG 8.4 B-57 sampler aircraft were modified at Warner Robbins AFB.
Georgia., to install equipment for the collection of gaseous and particulate
¢loud samples (Reference ¢.1.C). Compressors for the collection of gasecus

cloud samples as well ag other equipment on the samplecs 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-
hablitants who wished to be evacuated were taken aboard an LSD. The boat, how—
ever, rtemained anchored in the island’'s harbor. Musters, including the local
inhabitants, were conducted before each shot at Christmas Island in accordasnce
with Annex F, JIF 8 Op Plan 3-62 (Reference C.1.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 (Refetence €.1.P, p. B-15). Task Element (TE}
8.3.6.5, Navy Rvacuation Element, was responsible for evacuation and reentry
operations at Johnsten Island. It also provided berthing and messing facilitiles
for evacuees and VIPs. Evacuation to the ship was by Marine hellcopters and
LCUs (Reference C.1.N). Transfer ‘rom the LCY to the deck of the ship was by
an open-work cage, shown In Flgure 2%5. Reentry took place on D+l.

Protecttive Clothing

The JTF 8 Radsafe Branch was responsible for ehsuring that adegquate pro—
tective clothing was avallable to all elements of the task force. Table 12
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figure 25. Personnel betng evacuated from Johnston Island before a test shot.

The cage 1s used to 11ft personnel from the LCU to the fltight deck
of the ship.
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shows the amount of protective clothing obtained and oihor_:adlafo equipaent
obtained for DOMINIC. The Supply and Bquipment Section of the Radsafe Branch
had offices on Christmas, Johnston, and Oahu, Protective clothing was i1ssued

~frem these offices to the varicus elements of the task force as requitred (Ref-

ertence 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 covetings. and, in some appllcations, a tespirator completed the suit.
Pigure 26 shows a pair of wotkers 1in coaplete protective suits, including res-
pirators. while they worked on the cleanup of the Thor launch pad at Johnston
island. The function of the clothes was to trap cadlcactive particles in the
cloth instead of allowing them to lodge on the wearer’'s skin. This made decon-
tamination much easler and also prevented inadvectent transport of the radio-~
active particles to uncontaminated areas. Respicators were to prevent the
inhalation of radicactive patticles.

on Johnston Island the Disaster Control Team had a complete set of protec-
tive clothing for each member, including ficefightera. On 25 July., a Thor mis-
slle burned and its nuclear warhead had to be intentlonally destroyed on the

Figure 26. Personnel ip protective ¢lothing Inspect contamtnated launch
stand during DOMINIC.
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launch pad., causing extensive alpha contamination. The ensuing cleanup included
01l removal, scaking s0il with oll, scrubbing concrete surfszes with solvents
and detergents, and painting. All wockers involved in thiz decontamina: ‘on wote
ptotective clothing that had to be processed and relssued on ¢ daily basis
{see Figure 26). '

Figure 27 shows a Navy fleet tug recovering a Thocr missile pod {rom the
ocean iear 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
radiclogical contamination (Reference B,3.1, Appendix 3 to Annex E). '

A report on Sioux water sample collectlon operations f{ollowing SWCORDFISH
indicates that all 18 personnel on board were issued coveralls., gloves, and
radsafe shoes or plastic booties in addition to fila baiges and pocket dosime-
ters. Additional supplies of protective cleothing and foul-weather gear wece
immedlately available (Reference D.5). : ’

Navy perscnnel at NAS Barbw.s Point who were sent to retrieve nNosecones
Erom rockets fired at Barking Sands., Kaual, wore rubber gloves and film badges
because of the possibiliry that the nosecones right have been radicactive
-(Reference C.2046, p. 463). Laboratory personnel recovering sampler rocket
nosscones at Christmas Island also wore full protective clothing (Figure 28).

Over 6,000 high-density goggles were avallable for 1ssue to persons who
were to bw 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 opecation ordet discusses 1t in detall. Briefings
hefore shots stressed this hazard and checklists included 1t as an item of
importance. Warnings before each detonation wece sounded to adwonish personnel
against inadvertsntly looking toward the detonation without goggles. Desplte
these precauticns., two people received cetinal burns from the BLUBGILL detona-
tion (Refscence C.l.L, p. 4=7). ' ’

Special Badging for Sampler Activities

Each member of the crews of wunpler aircraft wore a nission film badge,
whicr was worn conly for the durati.n of any sampling operation. This badge was
worn in addirlion to a permanent bacge that was worn for a longer perlcd. De-
pending upon the probable exposure teo radiatlon. 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 DORMINIC particigants. These petrsonnel did not wear a mis-
siocn badge, as did the flyers, but instead wore a new badge every 7 to 10 days.
Por both groups, the returned f1lm badge was processed in a day and the result
was promptly recocded on the individual's 5x8 card. In this manner an up-to-
date record of accumulated exposure was maintalned.

Badges were placed 1a the crew compartments of the sampler altcraft. One

" was near the integron radiation exposute readout and another was elsewhere in
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A pod 11fted from the sea 1s 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 & rocketl nosecone sampirr dellvernd
to Chrtatmas Islang By retrieving H-21 helicopter.

the cockpit. There is no evidence, however, that any of these badiyen were umed
for putposes of persconnel doslmetcy. ’

Check1ists

JT¥ 8 used checklists exteraively te coordinate and manage preparationg
tor each shot, Checkliste usuyally included several important postshot functincng
as well,

At Christmas Island. the checkliats included aurveilluesce of the danagsr
ares. musters, and verbal warning to i1sland personnel prior to detonotlion,
Tabile 13 i3 an abbceviated form of the checklist for shot AZTEC, Theo chrckiint
actually contasined 64 items; however, only a few itemas have boaon nhown §or
1l1lustration. '

At Johnston Island saimilar checkiiata were used. Here the checkltars len
Included expsrimental rocket saferty and launch. Thor miaslle aafery and lauach,
personnel evacuation to the alrcra’t carrier, sewarch and cecovery of miuasile
pods, and reentty of nersonne]l to the island on D+1,




Table 13. Preshot checkitst for OOMINIC, AITEC (Christmas Isliand).

Item
No. Day/Hour Event Rasponsible Agency
2  0-3/1500 Inform Commander Joint Task Group Commander Joint Task
{CITG) 8.3 of aertal/surface surfaco Force 8 (CJITF 8)
survelillance requirements for -2 {J-3 M1 Ops)
T 0-1/1000 D-1 Federal Aviation Agency (FAA) CITF 8 (J-3 MAY Ops)
advisory sent (Report #4) . .
16 0-1/1830 Submit muster reports to JTF 8 All task units and
. Command fost task groups
26 D-Day/w-4 0-52 atrcraft takes off CJT6 8.4
27 D-Day/H-2 Test tite olements submit muster ' A-site J-3 coordina-
tor report thru J-3
cooardinator
N 0-Day/M-2 Target ared clesar of vessels CiTG 8.3
3 D-Oay H-1:00 ' Muster Report;
Gllbertess UK Dase
i Commander
44 D-Day/ Afrcraft roported in proper position CJTe 8.4
T H<% min
4% O-Day/ Warntag stren; public address systam €JTs 4.5
H-3 ain announcement to place goggles and take
other protective measures
47  D-Oay Oetonation )
55 D-Day/when Samnle control aircraft in position {Pass to 8.1.1)
. avallable 4t atrborne station ’
60 D-Day/M.] Sample-return aitrcraft arrives cJTs 8.4

62 D-Day/M+4 Christmas Island air traffic roopcncd CITF 8 (J)-1 Radsafe)
. FAA reentry advisory {(Report #9)

85 D-ODay/when Sampin-~-return alrcraft departs CITF 4 {J-3)
directsd Christmas 13land

Source: Reference 8.8.), Tad A, Appendix 2, Annex D.
Rehearsals

JTF 8 conducted rehearsals for the Christmas Island airdrops and for the
Johnston Island missile launches,

The Christaas Isiand rehearsals were held between 10 and 21 April 1962,
All ships, ailrcraft. equipment. and personnel wers in their asaigned locations.
All communications that were to be used for live dtops were operating on the
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proper frequencles. Target rafts were emplaced at sea and the B-52 drop aft-
craft practiced drops with dummy bombs on 13, 16, and 2) Apri]l 1962 [Reference
C lcCo po B-‘).

The Tigerfish shot at Johnston Island was a Thor missile iaunch without
the nuclear warhead. The primary purpose of this test was tc determine 1f the
instrument pods hung from the base of the Thor mlssile would work. Naval sur-
face ahips and Aicr Porce alrcraft partlcipated to praceice positiening within
designated surface and aic accays, tespectively. The range safety complex at
Johnston Island also was checked out on this test (Reference C.1.A, p. 4.

Three tehearsals wwre held at Johnston Island (23, 26, and 29 May) before
the scheduled launch of BLUBGILL on 1 June 1962. The RC-12! Alrborne Alr Oper-

s ations Center (AACC) was sutatituted for the Navy WW-2 AAOC for the 29 May re-
,{:- hearsal and proved to be much mocre satisfactory in controlling the alr arcay.
N RC-121s wetre subsequently used as the AAOC for the Johnston Islund alcdrops as
-.',".j well as the misslile launches, The B-52 alccraf:t made trvo practice drops 1n
A Septenber 1962 preceding the first live airdrop in the Johraron islind area

{Refecence C.1.C),

Nuc ‘l'ear Device Safety

j Nucleatr safety was concerned with prevention of an accident that poten-
4 tially could cause radicactive contamination. All aird-op devicos were flowm
te NA3 Barbers Point in Hawali from the contlnentsl United 3uates by the Al
Fotce Logistics Command, Here they were stored. assembled, tested, and loaded
. ~on the B-52 drop aircraft for transpoct to the test area. The JIG 8.4 Test
o Adecraft Unit (TAU) device-handling and -loading personnel were glven extensive
training and evaluation by the Strategic Alr Command Muniticns Evaluarion and
Standardization Team prior to thelr operations at NAS Barbers Polnt., Actual
handling, mating, and loading operations were done under the supervision of
Sandlia Corporation weapul engineers., Approved procedures and checkliists weve
Lot used for these operations (Reference C.l.A).

The crew of the B-52 drop aiccraft was highly trained and skilled In alr-
drop operations, inflight device monitoring to prevent unauthorized arming or
telease, and inflight utlnq of the device if the mission had to be aboried
{Refecence C.1.A).

. ) Jettison procedures for the nuclear Zevice were established to ensure jet-
NACEE tison in a safed condition only over open ocean areas more than 10 nml (18.%
: m) from the nearest land. while in flight witn a device abocard., the B-%2 was
always under the survelllance of a navigat‘onal aid shi» until it reached tae
drop area where 1t was picked up hy the ACC, AAOC, ot the Sandia Tracking Cen-
ter on Christmas Island. An ordnance disposul team was always on standby alert
when a B-%2 departed NAS Barbers Point with a nuclear device ‘Reference C.1.A),

Bach alirdrop device was desigred t¢ detonate at a prescribed altitude high
snough to ensure that the firebsll 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
e ) "dud” 1f, for some reason, they falled to detonate at or near the prescribed
altitude (Reference C,1.A).




The miasile-launch devices were transpocted from the weapon design labora-
tories in the continental United States to NAS Parbers Point by the Air Force
Logistics Command. They wete stored at Barbers Polint untll ceady for uge at
Johnston Island. A radsafe representative was present at the Johnston Island
aicfield whenever nuclear devices for missile launch were moved on or off the
island, Ordnance digposal personnel were assigned to Johnstoen Island for the
ontice petiod of high-alititude missile shots and were proficient in safing
procedures for the various rockets, nucliear devices, and missiles. H&N person-
nel and laboratory weapon expetts were also available for assistance (Refecence

C.1.A),

2
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FRIGATE BIRD and 3SWORDFISH wwre conducted by the Navy using operational
stockpiled weapons launched from fleet ships. Normal shipboard radsafe proce—
dures were followed prior to launch. '
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POSTEVENT SAFETY MEASURES
Christmas Island

The USPHS estadlished 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 ficst three sites were equipped with RM-5 continuous gamma
Bonitors, AN/POR-27J Geiger-Mueller survey meters (gamma plus beta), air sam—
plers., and precipltation collectors. The other twe sites had the RM-5s and
AN/PDR-2Z7J8; in addition, Y-Site was equipped with an atir sampler on shot days. '
Before the first test. samples of water. coconut milk, green coconuts, fish,
hermit crab, and lobster were collected. #ilm badges were issued o selected
local inhabitants as well as JTF 8 personnel, Film badges were alsc placed in
houses and trees in the village of London Port. wWater, food. and environmental
samples were periodically collected throughout DOMINIC and shipped o the
' Radiological Health Labocatory in Hawaill for analysis. '
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A postshot radiological survey of Christmas Island was conducted after
eVeLy event. Two 2-man teams. each with two AN/POR-2TJe and two AN/PDR-393,
conducted ground surveys on all major roads between London Port, Y-Site, and’
D-81te (see Figure 2). One 2-man team with the same equipment conducted a heli-
copter sweep of the south and southwest coastal area betwesn D-Site, MM-Site,
and Parig. The teams were controlled by radic by the Radsafe Officerc in the
Joint Operations Center. Readings were taken until H+5.

The radiocactive cloud was tracked by the JTF 8 Radsafe Branch using iInfor-
mation received from the B-57 sampler alrcrafr. Information consisted of sta-
pllized cloud-top altitude, cloud-base altitude, cloud location. and cloud
movenent. This information was used to advise aiccraft in the area and by the

An ailrcraft decontamination pad, a personnel decontamination facility, and
a contaminated clothing Jlaundry were activated in the vicinity of the main
landing strip on Christmas Island. These facilities were operated by JTG 8.4.
The altcraft 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 wers later pumped Intc a large tank truck and dumped
into the ocean. JTG 8.4 was cesponsible for removing the radiocactive cloud
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samples from returning B-37s and placing thee aboard walting 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 recorded,

Johnston Island

There was one radsafe monitoring statlon at Johnston Island. The station
accomplished 4ir and precipitation monitoring, environmental sampling, and
background monitocing (Reference C.1.N). All radsafe functions accomplished at
Christmas Island, except photodosimetry, were alsc done on Johnston Island.
Photodosimetcy for Johnston Island was accompllshed by the Radiological Labocr~
atory In Honolulu,

Rach 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 radicactive 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 snate the peds
from the ocean. they would transport them to Johnston Island. The helicoptets
carcied the pods glung externally: thus the crews were not exposed to radia-
tion. Flset tugs would recover the pods if the hellcopters could not. A JTF 8
radsafe monitor with a radiac meter was stationed on each of the three tugs to
assess the potential exposure assoclated with the recovered pods (Figure 27).
Radiation level= 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 Johnaton Island. Figure 29 shows the transfet from tug to M-boat for a pod
with the flotation gear still attached.

At Johnston Island the helicopters lowered the pods onto mattrecses 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 Iin 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 radicactive items.

An alrcraft dJdeccontamination area was establizhed at the far west end of
the island (see Figurte 10G), consisting of a concectina wire-enclosed portlon
of the taxiway with & coral berm around it., A fresh-water reservolr tank with
connecting hose was avallable to hose off the alrcraft. This facility was not
used because radicactivity on the sampler sircraft, which packed overnight  at
Johnston Island, had decayed sulfficlently to permit their safe return to NAS
Barbers Point, Hawall, the next day.

JTG 8.4 was responsgible for removing the radiocactive cloud samples from
the returning B-57s at Johnston Island and placing them aboard waiting C-ll8s
for rapld return to LASL or LRL. The procedures uged i1 removing these samples
wers as follows, First :he B-3%7 was gquided into an area restricted by barbed
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Flgure 29. Radiocactive pod with flotation bag stt11 attached 1s guided into
s1tng tn M-boat following DOMINIC shot.
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Figure 30. Pod 1s delivered to Johnston Island by :heHcopte' during DOMINIC,
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wire within which all personnel wore protective clothing (Figure 31). The pilot
<limbed out onto & platform suvported by a forklift to prevent contact with
the potentially contaminated skin of the aifrcraft (Figure 32). Filter samples
were handled with long poles to limit exposure and wete rolled like a cigar In
a lead "cave" and packed 1in a "lead pig" (Figures 33 and 34). After belng
transported by C-118 from Johnston Island the lead cases were transferred to
C-135 at Hickam AFB (Figure 35), where the courier officer and cadsafe person-
rel checked the shipment for any radiation leakage. The procedures: had been
refined during prior tests ro minimize exposures.

A personnel decontamination facility, which was established after the
BLUBGILL Prime event in July 1962, was used for sampler alrcraft 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
Eive radsafe personnel equipped with twelve AN/PDR-39 gamma meters (four of
which were modified for a higher range)., four Gadora gamma meters, ten
AN/PDR-27 beta-gamma meters, one MX-5 beta-gamma meter. and suffliclent protec-—
tive clothing for everyones on the Disaster Control Team. A second and 1ndepen—
dent Disaster Control <“eam was established aflcat after the BLUEGILL Prime
event caused extensive contamination requiring lengthy cleanup at Johnston
Island.

Four of the misslles used at Johnston Island either did not launch or did
not fly safely to the planned altitude. The latter required destruction of the
misrile and nuclear warhead prior to nuclear detonation. Two of these mlsslles
wore destroyed at extended ranges from Johnston Island and ho contamination
was deposited on any vessel or jland mass. The other two caused radloactive
contamination on or near Johnston Island., Cne burned on the launch pad causing
extensive alpha contamination. A detalled description of these accidents and
the radsafe measures taken may be found in Chapter 7, where the high-altitude
rocket shots are discusaed.

The clouds were plotted by the Radsafe Branch and cloud locatlon and move-~
ment were used to Jdirect aircraft safely thcough the danger area after the
detonation. :

Cloud Tracxing

Tracklug the radicactive c¢loud after detonatlon was done by the B-57 sam-
pler pllura. They reported cloud location as they sampled. There were no alc-
craft speclfically designated to track the clcud for extended periods in
DOMINIC because all but one of the events were alcr bursts with negligible
quantities of fallout. Tiae B-57 samplers operating up te 3 houts after the
detonation were sufficlent ro track the c<loud. Although the underwater burst
(SWORDFISH) created a plume over 2,000 feet (510 meters) high, no radioactive
cloud was created. For the 24 shots at Christmas Island, one ship was deslg-
nated as a fallout tracker and 1t steamed inte the area of anticipated fallout.
However. no significant amounts were ever detected (Reference C.l1.3).
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figure 3%. Sampler aircrift s gutded into restricted area for sample
removal, DOMINIC.

fork13f¢t,

Jobrston Island, DOMINIC.
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Figure 33.‘.F11tar with radioactive particulates from DOMINIC, BUMPING
carried from B-57 sampler to lead cave. '

Figure 34, Radioactivyr Filter in lead cave 15 rolled using long pole bafore
being placed in lead pig, Johnston Island, DOMINIC.
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Figure 35, Weapon debris sampie shipment 1n shielded contaliners being
checked at Hickam AFB for radiocactivity, DOMIN]C.

Cloud Sampling

B~-573 were used to obtain samples of the radlcactive cloud after datcna-
tion. One B-57 was designated as sampler controller and a sclentist from one
of the two AEC weapon development laboratories rode in the rear seat of this
D-57. He directed the samplar aicvccraft into the cloud at specific altitudss
and locations. Based on the sampler pilot‘s report of radlatior intensities
and ducation of cloud penctration, the controller determined i1f the alrcraft
needed to penetrate the cloud a second or third time to obtain a sufficient
sample.
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The samples were required for analysis by the Hg USAF experimental group
and the weapon development laboratories, LASL and LRL. This analysls was used
by Hq USAF to compare atmospheric radiochemical measurements for other tests.
The laboratories used the samples primarily to determine the vield 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 contrclled by the pillot or crew in the B-57.
The crew also had a cockplt readout of the anount of radicactivity on the fil-
ter paper and could relay this to the airborne samplec controller for his use.
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The second c¢ollection system was for gaseous material. This gaseous sampler
was called & "doudle-squeegee.” The probe was mounted on each wing of the B-578
and on eacr side of the fuselage on the B-57D. Compresscrs and bottles were
inside the fuselage. Particulate matter from an in-line filter in the gasecus’
. collector was alsc analyzed. The crew could control the operation of the system
but could not determine the amcunt of radicactivity in the sample.

Sample Recovery and Return

B~57 sampler ailrcraft landed at Christmas oc Johnston island, depending on
shot locatirn, and the cloud samples wete immediately removed by tralned JTG
8.4 personnel (Reference C.1.N). The B-57s flew from Christmas Island to per-
form sampling on the PFRIGATE BIRD shot. No sampling was attempted on the
SWORDFISH shot. It was desirable that the B~S5Ts land as soon as posgible after
sampling to minimize nillot and crew exposure to the radiation that accumulated

on the alrcraft as it flew through the radicactive 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 Christmag Island the nossconss were recoverad by RAir Force hellicopters.
None of the five rockst nosecones launched from Johnston Island. however, was
ever recovered.

The samples were not analyzed in the fileld., but were imredlately loaded on
C-13%s at Christmas Island and C-113s at Johnston Island for rapld teturn to
laboratories on the mainland. Courier officers selected from onsite personnel
- accompanied these shipwments to their destcinatlon. :

Pel_' sonnel Decontaminration

Personnel decontamination facilitles were constructed on Christmas Island
and were operated by JTG B.4 raasafs _ersonnel. 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 dryer. Sampler crews, sample
removal personnel, and other contaminated personnel used the facllity on a
regulac basis {(Reference C.1.N}.

On Johnston Island., a facility for personnel decont amination was con-
structed and operated by H&N (JTG 8.5), the base support contrtactor. The “hot”
tent had two shower compactments, each with two shower heads.. The “"clean" tent
was for flnal monitoring and lssue of clean clothing (Flgure 36). Alr sampling
was conducted adjacent to the tents. Sampler crews, sample removal personnel,
and the many personnel invelved in the cleanup of the aborted STARFISH event
and the BLUEGILL Prime missile, which was Jdestroyed by fire. used this decon-
tamination facility (Refetence C.1.N). .

* A machine that uses a centrifuge principle to spin dry.
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Intertior of ¢lesn side of dressing decontamination tent at
o Johnston Island, Qperation DOMINIC,

wTG 8.4 operated a personne!l decontamination facility at MAT Rarbwrs Point
. on OQahu for personnel Involved in 13-3%7 alccraft  decontamination and
-’ agintenance, :

Adrcraftt Decontamination

T™he B-37 clond samplers wete contaminated during thelr missions. After each
mizsion at Christwas Island, theae sitcteft were taxied onto the decontamina-
tion pad one at a time and were washed doam by Jet eptsys from a decontamine-
tion truck, After sach airdrop misaton near Johnaton Island, the B-37 sampliecs
were landel ar Johnston Isnland and allowed to “cool dowm® overnight., The
tollowing “ay they wewre flown back to NAS 4 rbers Point whecre they wwre decon-
taminatad in the sasw way as At Christma istand, A primitive alicraft decon-
tamination facllity waa conmtructed at Johniton Island but was not used (Ref-
stence C.1.N, pp. A 10 and A-18,, Figure 37 showw the firat survey of 4 sampler
returned to NAS Parbers Polint. FlqQures 38 and 19 show actubdown underway and
Figuce 40 shoswz final inepection,
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Figure 37, Crews !prepare fo decontaminate 3 B-57 sampler after crew and
sample| removal, Mava) Alr Station, Barbers Point, Qperation
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Figure 38. Scrubdown of B-57 sampler, Naval Atr $talion, Barbers Point,
Qperation DOMINIC, '




’:C'j fiqure 39. Washdown of B-57 sampler, Naval Air Statton, Barbers Point,
el _ Gperation DOMINIC,
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Figure 40. Final check after B-57 decontamination, Naval Air Stationm,
Operation DOMINIC,




CHAPTER 3
DOD EXPERIMENTAL PARTICIPATION

T™he 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. Zven the expecimental program for the weapon
development shots at Christmas Island and later at Johnston Island, conducted
by Atomic Energy Commission (ABC) laboratocies. involved DCD personnel and
units for device placemsnt. 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 experimsntal projects, In addition, the weapon systems
proof tests were alsc all DOD, although not many formal experiments were con-
ducted along with these two Navy shots.

The central agency in the DCD experimental program was the Defense Atomic
Support Agency (DASA). DASA was a joint service agency. formerly known as the
Atmed PForces Speclal Weapons Project and currently as the Defense Nuclear

Agency.

on 21 October 1961, the Joint Chiefs of Staff (%) implementad the program
for the proposed DOMINIC tests and assigned to DASA the cesponsibilicty for DOD
effocts expeciments. Zpecifically, DASA’s responsibilities wece:

1. To plan and prepare experimental programs, to include
delivery means for high-altitude effects tegts at an ovec-
seas lccation

2. To plan experimental programs focr nuclear weapon effects
: based on the poesibility of continuing test prograns

3. To prepare to provide necessary suppoct to the AEC
4. To activate Joint Task Potce 8 (JTP 8).

The YWeepona Effects Test Group (WETG) at DASA Field Command (FCDASA),
Sandia Base, New Mexico, was the specific otganization within DASA charged
with developing and executing the program. It was designated Task Unit (TU)
8.1.3 In the JTF 8 organizational structure. DOD effects experiments associated
with the two Mavy tests (SWORDFISH and FRIGATE BIRD) were the responsibilicy
of the Navy. however, not TU 8.1.3. The DOMINIC experiments were given number
designations. an organizational procedure that was commotily used in nuclear
testing. However, there weres two series of numbers given. one for the Christmas
Islardd and Johnston Island phases of DOMINIC and a second for the SWORDFISH
test. Therefore, some project numbers, such as 1.1, were used both at Johnston
Island and in the SWORDFISM exercise. There wete no numbeced experiments on
FRIGATE BIRD,
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In preparation for executing DOMINIC DOD experiments, PCDASA requested
that agencies responsible for projects forward the pames and organizations of

$ their participants, These listings formed Annex G of the PCDASA PBngineering
4 and Requirements Plan (BiR Plan). Some of the project lists have survived and
'f; 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 inveolved for the different projects can be
inferred from an exanination 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

,d SWORDFISH projects are discussed, followsad by the unnumbered SWORDFISH
oy projects.
3
"
L]

CHRISTMAS AND JOMNSTON ISLAND NUMBERED PROJECTS
INVOLYING THE DEPARTMENT OF DEFENSE

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

Agency: Army Ballistic Research Laboratories (BRL)

Operationsa: Misaile pods wer instrumented with pressure gauges, shock
spectra gauges, and accelerogetsrs. Microbarographs were placed on Johnsiton
Island and aboard ships. Surface zero buoys were instrumented on the
Johnston Island phase airdrop events, The miszsile pods and instrumentation
aboard them became radiloactive as a result of exposure to radiation at
¢iose ranges to the detonations.

Shots: STARFISH, BLUEGILL, KINGFISH, ANDROSCOGGIN, BUMPING, CALAMITY,
CHAMA, BOUSATCOHIC.

Staffing: The project was managed and conducted by BRL personnel. 3cripps
Institution of Oceanogr»phy personnel already in the area were used to
place Ingtruments on su _ac¢e zero byoys and on USS Forster (DER-324)., The
highest exposure recorded for BRL peraons was leas than 1 R.

Project Report: Reference C.2010.

Project 1.2 -- Shock Photography

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

Operaticns: The blast and shock effects of selected Chrigtmas Island air-
drops were jinvestigated and photographically documanted. Films taken from
aircraft platforms by BGsG were reviewed at NOL.

Shots: BIGHORN, AOUSATONIC, RINCONADA, SUNSET.
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Table 14, Organtzations scheduled to participate in experimental programs,

DOMINIC .3
Number Number Highest
: tn E&RC Persona Exposure
Project ' Organization Coded? Plans Badged
2. U.S. Army Chemica) Center {8257) 16 7 1.325
4.1 Schaol of Aerospace Medicine (4137, 4178) 36 3 0.000
6.1 ‘White Sands Missile Range {8227} 32 21 0.340
Aerajet Genesral (8635) 14 12 0.063
Sylvan'a (8613, 8641) : 27 21 0.118
Alr Force Special Weapons Center (47G8) 2 1 0.070
Field Command, DASA (8008, 8130) 1 1 0.112
6.2/ Balltstics Research Lab (BRL) (82B8) 20 17 0.950
6.349 Geophysics Corp. of America {8638, 8647} 14 14 0.500
Electro-0ptical Systems (8634) : 17 11 0.128
Atlantic Research Corp. (3513, 8640) 17 12 0.083
Asro Lab (0644) 9 5 0D.112
Senimms Iman Engineering (865)) 1 1 g.040
6.4 Alr Force Cambridge Research Lab (8642} 8 k) 0.600
University of Utah {(86449) ’ 2 2 0.023
Comstock Wescott (8669) 1 1 0.0G0
Adcole Corp. (8662} 3 1 0.000
Wentworth Institutton (B5668) ] b 0.000
Unknown Contractor (4680) k! 1 0.000
Matrix R & D, Mashau, MA (8665) 1 1 0.000
Zimney Corp. (8654) 6 5 0.000
American Sclence and Engineering (8636) 10 8 0.325
6.5a Atr Force Cambridge Research Lab (9642) 22 7 0.500
Lowel?l Tech b 0 N/A
Nuc Year Research Associates B a N/A
Leckheed (] 0 N/A
Electro-Mechanics 4 o N/A
Barclay and Dexter 3 0 N/A
Ft. Mormouth (] 1] N/A
6.5b IT1Ynots Institute of Technology 27 0 N/ A
6.5¢c Centra) Radio Propagation Ladb, MBS (8652) 22 1 0.000
6.5d U.S. Army Signal Radio Prop. Agency (8284) 13 6 G.483
5.5 U.S. Army Signal Radio Prop. Agency (B284} 4 1 0.000
6.6 Geophysics Corp. of America (86238, B8647) 20 & 0.915
6.7 Alr Force Specia) Weapons Center (4108, 8007} 15 1" 0.500

{continued)
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Table V4. Organizattons scheduled to participate 1n experimental programs,
- DOMINICA (continued).

Number Number Highest
fn E&RC Person Exgajure

Project drganization Codel Plans Badged
6.9 Atr for-e Cambridge Research Lab (B642} 5 1 0.000
Aerpgspace Research {8631) 14 4 0.000
General Electric (BBD7) 2 1 0.000
Fielgd Conmmand, DASA (8008, B130) ’ 2 1 0.000
6.9 Stanford Research Institute {8623) 40 12 0.615
Field Comnand, DASA {8008) 1 1 0.380
6.10 Alr force Special Weapons Center (4108) 7 2 0.047
6.1 Stanford Research Institute (8623) 39 1 ¢.000
Fort Monmouth 7 0 N/A
$.13 U.S5. Army Missile Command (8258) 7 2 0.048
USAS American Mariner Crew {(8344) 60 55 0.310
RCA (8608) 125 16 0.449
Barnes Engineering {8630) 17 10 0.040
Picatinny Arsenil {8262 4 3 0.065
New Mezico State University (8637) . 10 7 0.072
Westarn Eleciric (8678) . ' 2 1 0.00Q
Aero Lad Development Company (0644) 2 2 g.112
7.1 Kaman Nuclear (8658) 6 0 N/A
Lincoln Labs, MIT (8632} 12 12 0.760
7.3 Wnite Sands Missile Range (8227) 14 13 0.340
Weapons Effects Test, FC DASA (8008, AT30) 2] 4 0.245
Columbia University (8666) 2 2 0.093
EDL, Sylvanta (B641) 1 1 0.129
New Mextco State University (8637) 1 1 0.072
Sylvanta (8613) : 2 2 0.118
Hughes Alrcraft (8643) 1 11 0.109
Pueblo Army Depot {85289) 3 2 0.218
T.4 ASD, Wright-Patterson AFS (41 3) 9 0 N/A
Stanford Research Institute (5623) 57 1 0.000
ETectronlc Communications, Inc. {(8661) 4 0.352
8A.1 Amertcan Sclence and Engineering (B5356) 9 2 0.325
Weather Central, Hanscom Fleld {4657) 16 1 0.0G0
Techntca) Operations a G N/A
Geophysics Corp. of America i 0 N/A
Lowell Tech 1 0 N/A
Wentworth Institution 1 0 N/A
ASD, Wright Patterscn AFB 3 0 N/A
fcont1nued)
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a .
Some projects are not Yisted
files avatlable for review,

b
Sume agencies 1n this. column
because the agency was given

dTh‘ls column shows the number
badge during DOMINIC {obtained from the Consolidated List).
not normally indicate the total number of persons badged from the agency.

c£ng1neer1nq and Requirements Plans.

Table 14, Organizations scheduled to participate {n experimenta?l! programs,
DOMINIC3 (continued).
Mumber  Number  Highest
' , in EARE Persnna Exposure
Project Organtzation Codel Plans . Badged (R)
BA.2 - EGAG (8160) 20 3 0.380
8A.3 ASO, Wright-Patterson AFB {4123) 9 9 0.500
Amertcan Science and Engineerting (8635) 15 12 0.32%
as Alr force Special Weapons Center (B007) 5 5 0.500
) All1ed Ressarch Assoclates (B€57) 7 4 . 0.349
ac Alr Force Special Weapans Center (8007) 5 5 0.500
AYCO Corporation (8649]) 12 12 0.034
9.1a Atr Force Cambridge Research Lab (8642} 2 2 0.970
_ University of Utah (8648) ) 5 0.023
Oklahoma State University (B675) 1 1 0.000
2.7 Geophysics Corporation of America (B638, B647) 13 . 7 . 0.500
9.4d . Air Force Special Weapons Center (8007, 8130) 5 4 Q.180
Generz1 Dynamics (B8660) : 9 3 0.380
Northrop Yentura {8651) k | 2 . o,oss
9.6 Cubic Corparation (8603) 47 4 1.219
. Notes:

because there were no data tn the historical

have more than one organizational code 1isted
two or more codes during DOMINIC.

of persons from the E&R Plan who were 1s5sued a

The number does

d .
BRL submitted a combined 115t of personnel for Prolects 6.2 and 6.3; thus

these projects are grouped together. This 1ist indicated that AFCRL personnel

for Project 6.3 were also Involved tn Project 6.4 and would be 1isted under
that project

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

Prolect Renort: Reference C.2011.

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

Operationgs: NDL instrumentation was mounted on the pods of the three Thor
missile shots. The Instruments were then analyzed in the moblle labocatory
on Johnston Island after recovery from the pods. Recovery of the pods was
done by JTF 8. Instrumentatlon was returned to the project 9 hours follow-
ing STARFISH, 8 hours following BLUEGILL, and & hours following KINGFISH.
Bxposure potentlal existed in recovering, removing, and analyzing the lIn-
struments from the pods. [

Shots: STARPISH, 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 l4) 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 1is avallable for Project
2.3;: however. 1t is probable that the same personnel took part 1in all three
projects,

Proiject Repori: Reference C,2012.

Project 2.2 -- Ganma Radlation Measurements
Agency: Army Nucieat Defense Laboratory
Operations: Gamma-detector packages wete placed in each of the three pods
for each of the Thor shots. The packages were then analyzed in the labora-
tory after the pods were recovered 1n the same manner as Project 2.1,
above .
Shot=: J3TARFISH., BLUBGILL. KIMSFISA.
Staffing: See Project 2.1 above.

Project Report: Reference C.2013.

Project 2.3 -- Alpha Contamination Monirering

Agencles: Army Nuclear Defense Laboratory (NDL)
Army Chemical Corps 3chool
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Operations: Alpha monitoring stations were set up downwind of the Johnston
Island missile launch pads. These stations were to cetermine 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 paa, No
data were obtained by this project since no repeats of the BLUEGILL acci-
dent occurred.

Monitoring stations were located in and around the Ti »r 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 exiasted in the area.

Shots: CHECKMATE, 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 squests
that these officers' work on this project was offsite only.

Project Report: Reference C.2052.

Project 4.1 — Production of Chorioretinal Burns by Nuclear Detonations
and Testa of Protective Devicea and Photographic Materials

Agencies: Air Force School of Aerospace Medicine (AFSAM)
6570th Aerospace Medical Research Laboratories
Naval Material Laboratory (NML}

Operations: 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
reasurements were made from the same aircraft stations as part of this
project.

3hota: ENCINO, SWANEE, TANANA, NAMBE, YESO, HARLEM, -STARFISH, CHAMA,
. CHECFMATE, 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 raciation.

Project Report: Refer_.nce C.2014.

Project 4. 2 ~- Photoelectric and Psychophysical Measures of Huclear
Weapons Flashes

Agency: Aviation Medical Acceleration laboratory, Naval Alr
Development Center (NADC)
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Operations: Brightness of the bomb flashes was measured from a statlon
near A-site at Christmas Island using photoelectric instrumentation. Three
observers were usei 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 eve. 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' eves.

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

Staffing: NADC managed this project using Omnitech., Inc., as a contractor,
Only one NADC person was badged. and Cmnitech does not appear in the Con-
solidated List. It 13 assumed that WNADC must have had assistance from
others on Christmas Island to execute this prolect. 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-
sSure was zero. .

Project Report: Reference C.2016,

Project 6.1 -~ Pireball Attenuatilon

Agencies: Army Electronlcs Research and Development Activity (ERDA)
Electronlc Defense Laboratories, Sylvania
Aerocjet General Corporation
Alr Porce Spaclal weapons Center (AFSWC)

Operations: Using rocket-borne radio transmitters and receivers on Johnston
Island and four ships (USS Oak Hill {LSD-7}, USS Port Marion [LSD-22], USS
Polk County [(LST-1084], and USNS Point Barrow [T-AKD-13})}, the radarc per-
formance near a high-altitude nuclear detonation was measured.

There was a porentlal for exposure for personnel on Jobkaston Island
due to the return of the missile pods there, However, unless a man's dutles
invoived handling these objects the potentlal was very low. even consldec-
ing the generally tight quarters on the i1sland. The destruction of the Thor
misslle and 1ts warheed on Johnsten Island on 25 July added the possibility
of internal exposure to alpha contamination. However, unless duties in-
volved the cleanup of thls launch pad the potentlal was low.

Shots: BLUEGILL, KINGFISH, TIGHTROPE.

Staffing: ERDA percsonnel were on Johnston Island and may have Leen on board
the ships listed above. AFSWC personnel were on Johnston Island. Sylvania's
Electronics Defense Laboratory and Reroljet General Corporation had 21 and
12 personnel., respectively. badged for thls project. The Censolidated List
shows 21 individuals badged for this project frem white Sands Missile Range
{WSMR) ., where EPDA was located. The highest recorded exposure fc: WSMR per-
sonnel was 0.340 R. The highest exposure recorded for Sylwvanla and derojet
personnel was 0.118 R.

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

Agencles: Army Ballistic Research Laboratorles (BRL)
Electro~Optical Systems Inc. (ECS)
Aero Lab, Inc.
Atlantic Research Corporation

Operations: Both direct and indirect attenuatiocn measurements were made by
launching rockets from Johnston Island. Recelvers were located at Johnston -
Izland and at Rberdeen Proving Ground, Maryland. The tockets d1d not need
to be recovered as the data were telemetered to the data recorders. The
rockets were the sams ores used by Project 6.3. o

ghots: Rockets were launched for STARPISH. BLUBGILL, and KINGFISH., Indirect
attenuation measurements were made on all five high-altitude shots,

Staffing: BFL manned this project with assistance from Rero Lab and Atlan-
tic Research Corporation for the instrumented rockets, and from EOS with
data-recording and experiment design. One person from BRL recelved 0.950 R
(see Table l4). Everyone azsociated 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 BOS.

Project Report: Reference C.2017.

Project 6.3 -- D-Region Physical Chemistry

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

Operations: Attenuation of signals transmitted thtough the radicactive
cloud were measured using rocket-borne transmitters and recelivers located
on Johnzton Island. Honest John-Nike and Nike-Cajun rockats were launched
from Johnston Island and were instrumented by Prolects 6.2 and 6.3. Ne
rocket trecovery 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 -~ - and F-Region Physical Chemistry

Agencies: Alr Force Cambridge Research Laboratory (AFCRL)
American Sclence and Englneerlng
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Operations: Direct attenuation of signals transmitted through the radio-
active c¢loud was measured using cocket-borne transmictecs and recelvers
located onn Johnston Island., Javelin rockets were launched from Johnston
Island and no tecovery of them was required as their data were telometered.

shots: STARPISH and KINMGPISH,

Staffing: AVCRL used a vaclety of contractors (see Table 14). Exposures
recorded by badged petscanel working on this project were vety low or tero,

Busiest Report: Relference C.2019.

Project &.5a -- loncsphercic Soundinqs and Magnetic Measuremwats

Agencies: Alcr Pocce Cambridge Regsarh Lapoctatory {APCRL)
" Lockheed Missziles and Space Division
Nuclear Reseatch Associates
. Klectro-Mechani s Co.
fpace Scilences Inc.

operationg: Radiofrequency preopegation, geomagnetic fleld, and lonospheric
expuriments were conducted 4t 4 number of offs!te locatiorns including
Midway, Palmyra, Tongatabu, XKaual, California, Canton, %amoa, Wake, Trinti-
dad, Okinawa, Johnston Island, and on USS Takelms (ATF-113). Thete was ascwme
project activity at Johnston Island., Thetfe was no tadiation exposure poten-
tial except on Johrmton Island and Falaytda. There were measucabile alc con-
centrtations on Palmyre on three occasions resulting from Christmas Island
alirdrops, but these were esxtremsly low. the alight ponsibdbility of expusure
at Johngton Island is discuirsed uidsr Project 6.1,

ghots: ALl events after 17 June 1962 (DULCE)Y to the end of the secies.

gtaffing: AFPCRL used several contractors {seen Table 14). Although the ELR
Lrst (Table l4) does not show Polytechnic Enginreering Corporation., they
also assisted AFPCRL on thisz project. The Conselidated List shows that one
person from Polytechnic Sngineering wag badged snd cecelved no exposure,
The othwr contractors did not send pecsonnel to arees in the Pacific whete
badging was cequiced,

Piniect Repert: Refecence £.2020.

Project 6.5%50 -- lonospheric Meassurements in the Southern conjugate Area

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

Cperations: Radio propaqaticn, magnetic, and lonosphecic experiments wers
conducted on Tutulls. Samoas and Tongatabu,

Shota: OSTARFISH., BLUEGILL. KINGPISH, CHECXMATE. TICHTROPK.




2taffing: The project was staffed by personnel from IITRI. None of the 21
people scheduled to participate In thiszs project were badged. Most of the
personnel were sent to locations other than Christmas or Johnston lsland.

PLoiect Revort: Reference C.2021.

Project 6,%¢ -~ Vertical Ionospheric Sounding Measutrements

Adlency: Central Radio Propagation Labd, National Bureau of
Btandards (NBS)

operations: High-frequency scundings of the lonosphete were taken at Maul,
French Frigate Shoals, Tutuila. Wake. Canton. Midway, and Tongatabu.

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

Staffing: Twenity-two from MBS were identified in the ELR plan as ;°xely
particlipants with zero exposures,

Proiect Report: Refecence €.2022,

Project 6.3d -~ Effects of Thermonuclear Radlation on the Ioncsphere
Agency: Army Signal Radic Propagation Agency {(B#PA)

Qperations: HF propagation sxperiments wece cuiducted with the tcanuittor'
at Keuai, Mawail, and tecelvers at Okinawa, Rdak, Alaska, and Pale Alto,

California. Ioncephetic¢ soundings were taken using HF sounders on Johnston
Isiand and xwajalein. The possibiiity of low-level exposures of personnel
on Johnston Island is discussed under Project 6.1,

Shotg: STARFISH, BLUBOILL, KINGPISH, CMECIMATE. TICHTHOPE.

2taffing: Table 14 shows that SRPA had six personnel badged of the thirteen
scheduled to participate, These six were probably on Johnston Island at |
some point 1n the test series. The other seven wete probably at islands 1
where badging was not necesmacy. The highest exposute of SRPA personnel |
was 0.40 R, i

Protect Report: Refecence C.2023,

Prolect 4.5e¢ -- Magnetic Measurements
Agency: Army 81gnal Research and Development Laboratocy (3RDU)

Qﬂ;_ﬁ}_}m: Extremmly-low-frequency impulses were measutesd using magnetom-
oters located on the 1sisrds of Hawall and Tutuila,

Shotg: STARFISH, BLUBCILL. XKINGFISH, CHEC)XMATE, TIGHTROPE.
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Staffing: Although SRDL conducted this experiment and wrote the project
report. the only porson scheduled to participate who was badged {(see Table
l14) was from SRPA. Since both agencies were located at Ft. Monmouth, New
Jetsey, this is not unusual., Persons on the islands of Tutulla and Hawaill
were not btadged.

Proiect Report: Refecence C.o024.

Project 6.5 -~ Long-Term Debris History
Agency: Geophiysics Sorporation of America (GCA) '

Operationn: Bomd debris was tracked for a long pecriod and over a wide gec-
graphical area after detonation. Cbservations were made using optical tech-
nigques from Johnston Island, French frigate Shcals. Tutulla., Tongatabu,

USS Summit County (L4T-1146), USS Henry County (LST-824). and Point Barrow.

ghotg: STARFISH, BLUBGILL, KINGFISH, CHECXMATE. TIGHTROPY.

Staffing: This project was managed by GCA, Table !4 shows that 6 of the 20
personnal from GCA wers badged:; the highest recorded exposutre was 9,915 R.

" Project 6.7 -~ Debris Expansion Experiment

- " Agency: At Porce Speclal Mpons Center (AFSWC)

. :

':.:: operationg: Five instrumented cockets were launched froa Johaaton Island
- O for oeasurements on STARFISH and two for CHECKMATS. Data were telemstered
g from the rockets to Johnston Island, Canton, French Frigste Shoals, Oahu,

and Mawali{ =m0 that rocket recovery was not necessary.

s
> 2
N

Sl

shots: STARPISH, CHECKMATK.

1 |
-:;: ataffing: This project wes managed by AFSWC. Table 14 shows that 11 of the

’ 15 AFSWC perscnnel were badged. None recorded more than 0.350 R.

Pioiest Report: Reference C.2026.

Project 3.8 -- Ricowter Measurements

Agencies: Alr Focce Cambridge Research Laboratories (AFCRL)
Ascoapace Research Corporation
Stanford Research Institute (SRI)

Operationsg: SMeasurements of cosmic nolse attenuation were made at Johnston
Island, Prench Frigate 3Shoals, Canton, Tutuila., Tongataou, Palmyra. Midway,
Wake, Fi{j]l. Oahu, Bamca. Rarotonga. Vitl Levu. Chilstmaa, MV _Acania, g_@_—'
mit County, MHenfy County, USNJ Harrils County (T-L8T-822). Polnt Barrow,
Takelma, IS8 Hassavampa (AO-14%5), uU2S Hitchitl (ATF-103), USNS Pvt, Frank
9, Perrarca (T-AXK-2%0). and UZA9 American Mariner. Smajll amcunts of alr

contamination were measured on three occasions at Palmyra.




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

gtaffing: AFCFL managed this project But had several contractors. Aegrospace
Research Cocpocation installed and operated rlometers on Midway. French
Frigate Shoals. Oahu, Palmyra, and the ships. Table l4 shows that 4 of 14
Asrospace Research Corporation personnel were badged: all readings were
zero. GCA helped man some of these riocswters wherevec they had Project 6.6
personnel. One person from SRI working with Project 6.9 took the rioreter

+

*
' readings on Canton. Other SRI perscnnel operated the riometerz at all Proj-
" oct 8.11 sites and aboard Acania. At Christmas Island pecsonnel from Hq
oe UBAF operated the ricmeters. There ace three separate listings for Hg USAF
- on the congolidated List. totaling 13 persons: all badges read zero except
one, which read (0.079 R. IITRI personnel operated the riometers on Tonga,
Samoa, and the civilian ship, Hifolus. A person from General Hlectric-TEMPO
opecated the riometer on Johnston Island: his exposure was 2ero.
Proiect Report: Reference C.2027.
Ptoject 4.9 -- Radar Clutter Measucemwnts
Aaency: Stanford Reseacch Institute (SRI)
operations: Measuresments of burss locstion Jluttec ionization using verious
types of cameras and cradars were conducted at Johnston Island., Canton,
Acanila. the Downrange Anti-Misslle Measurement Program (DAMP) ship (Aneri-
can Marinec). and on board the RC-12]1 ailrcraft.
Shotg: OSTARFISH, BLUBGILL, XINGFISM, CHECKMATE, TIGHTROPE.
Staffing: The squipment was operated by SRI perronnel at all sites eoxcept
Ametican Maciner and on board the RC-121 aircraft. Bacnes Engineering Com-
pany personnel from Project 6.13 operated the cameras on board Amsrican
Bacriper. Theres 1is no explanation for the fact that five of the twelve
" badged HSRI wmen received exposures ranging up to 0.61% R, unless they as-
sisted informally on other projects ar Johnston Island. .
Proiect Report: Refecence C.2028,
Proj«:t 6,10 ~~ Large Scale lonjzation Effec-s from High-Altitude
Wl Nuclear Dwtonations
Agency: Alr Porce Cambridge Research Laboratories (AFCRL)
» : '
]-: Operationg: Effects of nyclear detonations on the loncsphere were measured
" from aboard a KC-139 besed in the Fi1ji Islands, and »n Maul, Mawall, Mid- .
o way, and Prench frigate Shoals., An lonosonde traller van and all-sky cam-

ata were located at the Nendi airfield in the Fijis. The islands involved
never recorded radiation and the KC-133% stayed south of the Bquator., over
a thousand miles from the detonations.

Shots: STARPISH, BLUBGILL, KINGFISH, CHECXMATE. TIGHTROPS.
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Staffing: The KC-13% ailccraft was No. 5313). The all-sky camera at Nandl
was opetated by members of the Dominion Physical laboratory, New Zealand.

Prolect Report: Refecence C.2029.

Project 6.11 -- HFf Cosmunications Experiment

" haenicles: Acmy 3ignal Reseacch and Development Labacatory
Stanford Reseacch Institute (SRI) :

Querationg: The effects of high-altitude nuclear explosions on high-
frequency cosmunications were studied. Twelve sites -~ Qkinawa, Kwajalein,
Canton, Kaual, Wake, Midway, Hawall, Tutuila, Viti Levu, Rarotonga, Fair-
banks., Alaska, and Palo Alto, California -- were used to make measurements.
None of these locaticons recelived any radiation exposure from DOMINIC tests,

Shots: OTARFISH, BLUEGILL, KINGFISH, CHECKMATE, TIGHTROPE.

m: SRI p-orsbrmol manned the 12 sites. Only one person was badged
and he tecordad no exposure (see Table 14),

Project Report: Reference €.2030,

Project 6.12 -~ Piggyback Satellite Packages
Agengy: Alr Focce Cambridge Research Laboratories

opetationg: Pour satellites were Iinstrumented for Project 4.12, but they
were not cperaticnal at the times of the high-altitude bursts,

Proiect Repoct: Reference C.2031.

Project 6.13 -- RF and Cptical Measurements

Agencies: Army Missile Command (AMC)
Radic Corporation of America (RCA)
Barnes Engineering Company

Cperations: Radlofrequency (RF) measucyments to determine radar performance
in a nuclear burst were made. Measurements were macde ftom Amerjcan Marinet.
Rocket probes were launched from Johnaton Island. Optical measurements
were also pade From American Marineg by Barnes fnglneering perscnnel.

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

Staffing: RCA personnel operated the RP 'equ:pment on Ametcican Matinecg:
Barnes 2ngineering petsonnel operated the optical equipment on the DAMP
ship. Other contractots assisted AMC, Including Atlantis Research who
launcred the rockets from Johnston Island. Bvetryone on Amerjcan Maciner
appears to have baen badged. and the highest reading was less than 0.% R,

Project Repart: Relference C. 2032,




Project 7.1 -- Rlectromagnetic Signal, Underwater Msasurements
Agency: Kamsn Nuclear

Operations: Measurements wers conducted from two ships, USS Inflict (MSG-
456) and P89 Lovalty (MS0-457), stationed off Cahu. Hawail.

Shots: T™his project participated In all 24 shots at Christmas Island. plus
SWORDFISH, FRIGATRE BIRD. and STARFISH.

w

=ty

;A

st e

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

e
L

Proiect Repors: abt'.um:o €.2033.

Project 7.2 -~ Radiofrequency Radlometry
Agency: Lincoln Laboratory. Massachusetts Institute of Technelogy

operationsg: Ground-based measurements were made at Johnaton and Palmyra
islands. '

shotg: All FISHBOWL shots.

taffing: The prolect was staffed by Linceln Laboratocy personnel. Five of
the twelve persons shown Iin Table 14 had exposures ¢reater than Zeco, the
highest being 0.760 R. Very low-level atr contamination was measuced on
Palwyra Island on three occasions.

Proiect Report: Refesrsnce C.2034.

Project 7.3 -~ Ficrowave Attenuation Due to Nuclear Burst

Adencles: Slectronics Research Laboratories. Columbla University

Rughes Alrcraft Company
Army Signal Missile Support Agency (IMIA)

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

Shotg: YUKON., MNUBKECON, SWANERE, CHETOO, TANANA, HNAMBE, ALMA, TRUCKER.
HARLEM, RINCONADA, DULCE, PETIT., BIGHORN, BLUESTONE. 3SUNSET.

Staffing: SMIA provided the radarcs and three crews for the experiment with
asgistance from Columbia University. Hughes Alrcraft secviced and flew the
B-57 and the G.T. Schieldahl Company and Pueblo Army Depot assisted the
project. The highest badge reading of any person identified with the pro)-
ect was 0,340 R.

Proiect Report: .Roforcnco C.2043.
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Project 7.4 -- Communication Propagation Investigatisn Equipment
Agency: Alr FPorce Reronautical Systems Division (ASD)

|
Operations: Radiofrequency communicaticons retween alrcraft and stations
at Johnaton Island, Hickam AFB, and six other Pacific 1aland sites were
monitoced. :

Shots: STARFISH, CHECKMATE, BLUBGILL.

gtaffing: ASD was in charge of this pé_ojoct. SRI managed the project for
ASD, assisted by Boelng Corporation and! the Collins Radio Coapany (who had
pecsonnel at Hickam AFB) and the Mitre Corporation. Although 66 persons
ware scheduled to participate in this project., only 5 were badged and
readings were very low or zero. Duty at most of the 1slands involved did

not requite badqging.

Project Report: Refecence D,.9.

Project 1.5 -- Thermal Radiation from Alc Bt.irst Nuclear Weapons Incident
on Low-Altitude Alrcrafe

Agency: Ale Force Jercnautical Systems Division (ASD)
|

COperations: Two B-57B alrcraft were pozlltionod at selected ranges from the
detonations to detecmine the thermal energy reflected from clouds and ter-
rain incident on the aircraft surfaces. Theee 5-573 wece attached to the
project, but only two were used on each shot, The airc:aft were also used
by Project 7.3 as radar targets on several shotx when they were nhot taking
thetmal oeasureownts. i

There was little or no exposure to persons involved with this project
at Christmas Island, Afrcraft wete between 14,400 and 56.000 feet (4.4 and
i7.1 xm) from the bursts, depending on the predicted yield=, and flight
<rew exposures wers all below 0.35%0 R. when operating with Project 7.3,
the ranges from the burst were much greater.

Shotd: ADOBRE. AZTEC, QUESTA, MESILLA, ENCING, NAMBE, ALMA, YESO. RINCONADA,
BIGHORN, ;

staffing: ASD managed the project, but the Project Officer was from the
Alr Porce Flight Test Center at Edwards AFB, California., The tiree Flight
crows were made up of men from units at Edwards AFB, Patrick AFB, Florida,
Holloman AFB, New Mexica, and ASD. Ground support was similacly mixed. The
radar controllers were from Nellis AF‘H Nevada, Eglin AFB. Florida, and
Cannon AFB, New Mexico.

Profect Report: Reference D.10.

Projects 7.6 through 7.11

Agency: Office of Chief of Naval Opecations
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operationg: Under these project desiqrations the perlforpance of communica-
tions and navigation systems on operational! naval units was monitored. The

units were cperating throughout the Pacific reglon.
Shots: All FPL3INBOML shots.

Staffing: Regular Navy crews.

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

Mencies:  Alr Force Cambridge Research Laboratories
Technical OUpecations, Inc.
American Science and Engineering

Operationg: Optical-infrared radiation from the high-altitude shots was
measured. Two KC-13% alccraft platforms were used In addition to ground
stations at Johnaton Island and Maul, Hawall. KC-135s wece those also used
by Project BA.2. '

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

Staffing: Only three people out of forty-seven personnel Identifled as
probable particifants were badqged. Readings on these three Dbadges were
Zero or very low, Personnel at Maul were not badged.

Frotegt: Report: Reference C.2035.

Project 8A.2 -~ Optical Phenomenclogy of High-Altitude Nucisar Detonations
Agency: Bdgerton., Cermeshausen & Grier (E0LG)

Opetationg: This project obtalned optical coverage of the five high-
altizude events from land-based and airborne platformm. Alrcraft used wecse
NC-135s, Nos. 53120, 53144, 60376. Three project menbers flew aboard each
alrcraft for all shots except the first, when two members were abocard each
aircraft. Land-based sites were Johnston Island. sSamca, Fi1ji, and Tonga.
Personne] wete stationed at Hickam, Johnston Island, Samoa, Fiji, Tonga,
and the island of Hawaill. Only at Johnston Island was there a potential
for sxposure and this was low,

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

Staffing: At Johrnston Island personnel strength varied from flve to ten.
At Samoa 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 BEG&C on this project, none of whom were badged.
Only three of twenty 1dentified probable participants were badged (see
Table 14).

Proiect Report: Reference £.2036.
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Project 8A.3 -~ Structural Response to Thermal Radliation f{rou
High-Altitude Fireball

Agencles: Air Force Flight Dynamics Labotatory (AFFDL)
American Sclence and Engineering (ASE)

Qperations: 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 personne! working near the pods or
instruments cemoved f(rom the pods could have been exposed to beta and gamma
radiation. No alpha activiiy was detected on the pods.

Shots: BLUBGILL. XINGFISH.

Staffing: APFDL had nine persons badged for this project. ASE, who was
their contractor. had 12 pecsons badged. However, all readings were less
than 0.5 R.

Proisct Report: Refecence £.2037.

Project 88 -- Nuclear wWeapon X-Ray Effects as Measured by
Pazsive Instruments

Agencigs: Alc: Fooce 3pecial Weapons Center (AfSWC)
Allied Research Associates (ARR)

Operations: Instcunents carried to high-altitudes in pods attached to the '
Thor misslles were uged. Pods were recovered by Marine Corps helicopters
or Navy fleet tugs and returned te Johnston Island for analysis. Project
personne! working near the pods, oc instruments from the pods, cculd have
bestt exposed to beta and gamma radistion. No alpha radliation was detected

on the pods.

Shots: STARFISH, KINGFISH.

Staffing: Filve military 'p-srsonnel from AFSWC were associated with this
project, and ARA had between four and seven. All readings were less than

0.%0 R.
Pro Report: Reference C.2038.
Project 8C -- Reentry Vehicle 'l'csts.

Agencies: Alr Force Speclal Weapons Center (AFSWC)
AVCO Research and and Advanced Development Corporation

Operations: Two rteentry vehicles (Rvs) were to be carried aloft by the
Thor misslile and exposed to the effects of a high-altitude nuciear detona-
tion. The Thor missile blew up after 1 minute of flight. The RVs that weie
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 potentlal exposure
source for project personnel.

Shots: First STARFISH attempt.

Staffing: Pive military officers from AFSWC and 12 persons from AVCD Re-
search and Advanced Development Corcporation pattlcipafed in this project.
All readings were less than 0.5 R.

BI.QJE}_B!MF Ratumco C.2039.

Project 9.la -- Atmosphecic Properties

Agenicies: Alr Porce Cambtidge Research Laboratories (APCRL)
University of Utah
Oklahoma State University Research Foundation
Wentworth Institute

Operations: Measurement of atmospheric properties were made at varying
altitudes using rockets launched from Johnston Island. Rocket payloads

wete not recovered.
Shots: BLUBGILL. KINGFISH, CHECKMATE, TIGHTROPE.

Seaffing: AFCRL had two persons badged who were assigned to this project,
the University of Utah had five badged. and the Oklahoma 3State University
and the Wentworth Institute each had cne person badged. The Weapons Effects
Teat Group (WETG) from Fleld Command, Defense Atomic Support Agency
(FCOASA)} had one person assigned to this project. Of the nine personnel
badged for this project, one had a relatively high teading (0.97 R).

Project Repcrt: Reference C.2040.

Project 9.1b -~ Ionospheric Wind Measurements

Mencies: Alr Force Cambrildge Research Laboratories (AFCRL)
Cecphysics Corporation of America (GCA)

Operations: Measurement of wind velocities at high altitudes was made by
ejecting a sodium vapor trajl from a Nike-Cajun rocket at dusk or dawn,
The trall was photographed by cameras on Johnston Island and by three ships
statloned in the ship array around Johnston Island. The ships were Summit

County. Henry County. and Peint Barrow.

Shots: FISHBOWL shorts.

ataffing: AFCRL had one pvrson badged who was badged under organization
code B130 (WETG, FCDASA). GCA had seven badged who wocrked on this ptoject.
The hijle.at exposule wasg 0.5 R.

Pro Re : Refeorence C.205]1.
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Project 9.4b -- Pod and Recovery Unit Fabrication
Agency: Alr Force Special wWeapons Center (AFSWC)
Operations: Provided instrument pods that were attached to Thor misslles.
Recovery of pods and analysis of pod damage could have exposed persons to
beta and gamma radlation on Johnston Island.
Shet *: STARFISH, BLUEGILL. KINGFISH.
Staffing: AFSWC had four personnel badged for this project. General Dynam—
ics and Northrop Ventura had three and two persons., respectively. badged.
All persons badged for this project recocded less than 0.50 R.

Project Report: Reference C.2041.

Project 9.6 —— Trackling and Positloning
Agency: Cubic Corporation

Cperationsg: Cuble Corporatien providéd tracking and positioning data for
the small tockets 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 Cuble Corporation was badged. One had
a reading of 1.27 R, but all other exposures were below 0.530 R, including
21 1dentified as probably Project 9.6 participants. How tihils individual
received thils exposure 1s not recorded in avallable records.

Proiject Report: Reference C.2082.

Project 32 -~ High-Altitude Measurements
Agency: Sandia Corporation
Operations: Measurements of safety, fuzing, and weapon petformance were
made at Johnsteon Island and at varlous offsite locatieons. An attempt was

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

Staffing: All the Projfect 32 areas were managed and executed by Sandla

personnel. There were 318 men badged: only one reading exceeded 0.50 R
(0.59 R). )

Project Report: WI-2046.
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UIINUHIBERED CHRISTMAS [SLAND AND FISHAQWL EXPERIMENTS
THAT INVOLVED THE DEPARTMENT OF DEFENSE

Project Stemwinder
Aency: U.9. Yeather Bureau

Operations: B-57 sampler aircraft took radiation intensity ceadings in the
cloud stem to determine the amount of radicactive debels in that portion
of the cloud. It appears that a single B~-57 took the readings on each of
the shots. The stem penetrations uzually took pilace from (/2 to 1 hour
after the bursts, except for BIGHORN and BLUSSTONE when they were 3 to
4 hours after burst. The B-57 did th's on a noninterference basls with 1its
reqular sampling missions. 2t 1is not cle&ar in the project repoct whether .
the B-57 proceeded to sample in the main cloud for the AEC weapon labora-
totles after its Stemwinder activities or was not scheduled to sample that
day. B-57 crews were exposed to significant levels of radiation in the
niclear cloud stems, although the levels were lower than in the maln cloud.
Peak exposure rates were 2 R/hr, but the time of exposure was less than
1 minute at thls high rate. :

Shots: ARKANULAS, QUESTA. YUKON. ENCINO, ALMA. TRUCKER, DULCE, BIGHORN,
BLUESTONE.

staffing: Four persons from the U.3. Weather Bureau in Washington, D.C..
flielded this project, Two had zero exposures, one had 0.02 R and one had
0.073 R. Many other personnel assisted, Including the sampier aircraft
ctews from the 9th Weather Reconnajlssance Wing and 1211th Test 3quadroa,
and sanpler controliers from LASL AND LRL. The exposures of these personnel
from the Stemwinder project activitles were probably s-nl.l compated to the
exposures from their sampling activities,

TO t rt: Reference C.20A0.

477L NUDETS Proof Test

enc : Air Force AReronautical Systems Division
Mitre Corporation

SRR

A

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

detacted on three occasions at Palmyra Island.

;!'. -

g - PR

oo Shots: All CHRISTMAS shots.

4 s;atﬁgg: This project was mndged and executed by personnel from Mitce
b . Corporation. Four were badged and all had zero readings,

Proiect Report: No Project Officer’'s Report (POR) lssued.

4
':5’ Selsmic Project (VELA T/074)

XY . i

-.: Aqency: Geotechnical Corporation (for Hq USAF)}
.
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Oopsrations: Four seismological observatories were installed at selected
Pacific islands and recorded nuclear burst signals. The 1slands selected
were Oahu, Penrhyn, Johnston, and Palmyra.

Shots: All shots.

Staffing: All four sites were surposedly manned by Geotechnical Corpora-
tion. However, 1f they were on Johnston Island, they would have been badged

and should appear in the Copnsplidated List, but they de not.

Project Repori: No DOR issued.

Long-Range Infrasonic Project

Agencies: Hq USARF .
Army Signal Radic Propagation Agency (SRPA)
Alr Porce Cambridge Research Laboratory (AFCRL)}
National Bureau of 3tandards (NBES;
Navy Electronics Laboratory (NEL)

Operations: Infrasonic recelvers were set up at nine locations to recotrd
signals from the shots. Locations were Qahu, Johnston, Palmyta, Kwajalein.
Adak or Shemya, American Samoa, Wake, Midway, and San Diege, California.

Shots: All shoi:s .

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

Proiect Report: No POR issued.

Alrborne Diagnostic Project

Agenciesg: Hq USAF
Bdgerton, Germeshausen & Grier (EGEG)

Operations: Optical and electromagnetic equipment was operated on board a
KC-135 to test and callbrate the equipment using the DOMINIC detonations.
The alrcraft was generally about 250 nmi (463 km) from the detonations.
Alr Force crews flew the alrcraft and BEGEG assisted Hg USAF in operating
the equipment and processing the daca,

Shots: All shots.

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

Prolect Report: No POR issued.
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Analysis of Debris

Agencies: Hq USAF
Los Ajlamos Scientific Laboratory (LASL)
Lawrence Radlation Laboratory (LRL)}

1211th Test Squadron., Kirtland AFB, New Mexico

m: Particulate and gassous samples were collected from the radio-
active icloud using B-57 sampling aircraft., This was the pcimary cloud sam-
pling program and was jointly sponsored by LASL, LiL. and Hq USAF. The
1211th ['?est Squadron flew the B-57s. A sclentific obuerver from LASL ot
LRL controlled the cloud penetrations of the B-57s from an alrborne plat-
form. The tadiation exposute potential was negligible for most Hq USAF,
LASL, a:nd LRL personnel. It was higher for sampler alrcraft crews because
they had to penetrate the radicactive cloud. Sample removal personnel and
B-57 décontamimtion and mailntenance personnel weres exposed to radlatiorn
from raidioactive samples and aircraft,

Rockets were fired through the clouds with cloud sampler nosecones on
several| of the LRL Christmas Island airdrop shots. The rockets were fired
from Christmas and recovered by Air Porce helicopters by flshing them with
nets frpm the watec. They were carried back to Christmas Island slung from
long cables from the hellicopters to mlninlze the exposures.

Shots: [All aicdrop shots. plus FRIGATE BIRD.

Brolect/Report: No POR issued,

Electromagnetic Pulse Project

Agencies: Denver Pesearch Institute (DRI)

e

zi,j' ' Central Radio Propagation Laboratory, National Bureau of
A | Standards (NBS)
! i
v
‘_:: Operatjons: Electromagnetlc pulse (EMP) messurements were made at Fanning,
Falmyra, Penhryn, Fairbanks, Alaska, Philipplines, Kauai., Maul, and Denver.
_ Colorado.

"i.::
YA

ghots: Planning was for all shots.

.
o<
!

") !
f,:.:-f-! Staffing: All sites except Maul were manned by DR personrel. The Maut
o= site was manned by NBS personnel. One person from DRI was badTed: his badge
- showed no exposure. : .
pot !
AR Project Report: No POR 1ssued.
e | .
e, o :
E{-‘: Direct visible Light and Atmospheric Fluorescence
r?-q Adency: | Hq USAF
i

RS
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Cpetations: visible light and atmospheric fluorescence from high-altitude
nuclear detonations were recorded at Canton Island and at Mauna Loa on the
island of Hawall.

ghets: STARFISH, KINGFISH, BLUBGILL., TIGHTROPE, and CHECKMATE.
Staffing: Hg USAF and BGEG personnel wece at Doth locations.

Frolect Report: No POR lssued.

NUMBERED SWORDFISH PROJECTS THAT INVOLVED
THE DEPARTMENT OF DEFENSE

SWORDFISH Project 1.1 -- Undecwater Pressurces
Mency! Naval Ocdnance Labotatory (NOL)

operations: Pressure gauges were suspended from the two platforms Iin the
towed array and from USS Pausell (DD-84%5)., USS Molala {(ATF-106)., U3S Ager-
helm (DO-826), and USS Mopticello (LSD-3%). Project personnel alsc aided
Project 1.2 by operating cameras at shot time. Recovery of the gauge
strings and tecordecs from the platforms was cequired. Exposute was possi-
ble as the platforms were within the base surge. The platforms from which
the NOL gauges were suspended measured at about 1 R/hr 90 minutes after -
the shot and cequired washdown, which was done at H+2,5, After this
project personnel wece aboard the platforms for 2 houcs.

ptaffing: Operating as Taak Blement §.9.2.], personnel from NOL had chacge
of this project.

- Prodect Redort: Refstence C.2000.

S ROFISH Project 1.2 -- Surface Phenomsna Measucements by Photography

Agency: Naval Ordnance Laboratory (NOL)

gpecrationg: The formation, growth, and dissipation of visible surface pha-

: ;. nosmna, including silcks, spray domes, plumes, fallout, base surge. and
:: foam patch, were recorded and awasured using airborne and surface ship
.- . cametas.

»
~ _
e Braffing: Operating as Task Klement 8.9.2.2, NOL personnel alsoc had respon-

gibility for this project. Four NOL personnel can be positively identified,
Seventeen Navy photographers “from various units® under the supervision of
two NOL employeesa operated the cameras on Molala. YSS Hopewell {(DD-&81).
and Monticello. Detachment 35, Heavy Photographic Squadeon Sixty-Two
(VAP-62) supplled the two A3D aliccraft used. Marine Corps Alccraft Repair
Squadron 37 (MAR3-37), Third Matine Corps Alrcraft Wing supplied the two
RSD alrcraft. No personne}! other than those from these units appeat to have

been atward the planes for the photographic cuns. The photo runs continued
for at least 17 minutes after the blast.

Proiect Report: Relerence C.200).
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> SWORDFISH Project 1.3a -- Effects of Underwatetr Nuclear Explosions
) 5.‘ on Sonar Systeiss at Close Ranges
"%
> Mgency: Naval Zlectronics Laboratory (NEL)
e
oa : T
: ] operations: The effects of an antisubmarine rocket (ASROC) detonation on

active and passive sonar systems within 10 nmi (19.5 km) were determined,
The sonars used for the project were on Agetrholm. 38 Andergon (DD-786),

Hopewel]l. and US8 Razorbagk (9S-394). Sonar targets were launched from
Rsgorback's torpedo tubes. A helicopter from Medium Helicopter Squadron

T
¢ 363 (1mM-363). stationed on the Monticello. also dropped two sonar tacgets.
_ Data were recorded by ships’' crews for analysis at MEL.

[y

Staffing: NEL managed this project. but there is no recerd of NEL suployees

s
R on the Consolidated List: thersfore they probably were ilnvolved only in
- analysis, :
.
X RIolect Report: Reference C.2002.
P
’ Y SWORDFISH Project 1.3d —- Bffects of an Underwater Nuclear Explosion on
L, Hydroacoustic Systens
A ‘
j,_'.~: Agency: Naval Electronics Laboratory (NEL)
. Operations: The effect of an undecwater explosion on long-range hydroacou-
; stical systems was cetermined. )
;‘_‘. Rtaffing: NEL directed this project, but was apparently involved only in
y anaiysis,
—y Erelect Repori: Reference ©.2003,
';‘
Vs SWORDFTSH Project 1.4 -~ Nuclear Burst Detection
. ’ -
ot
4 The information this project collected was combined with Project 1.3b.
SWORDFISH Project 1.5 ~- Hydroacoustic Measucements
a Agency: Genecal Atronics

2eeratione: A remotely sited experiment bassd on 728 Cree (ATF-84) as part
of the Vela (nuclear test detection) #ffort of the United States.

SWORDP ISH Project 2.1 -- Radiological Effects Prom an Underwater Explosion

N MAency:  Nsval Rediclogical Defense Laboratocy

] 8
LI

opefrationg: Gamma Iintensity recording equipment and instrumentation to
measure the physical charactetrlistics of the base Surge were placed on the

towmed array of eight coracles, rafts, and Bausell. This instrumentation

et
. N




requited recovery. The towed atray was set ocut and retrieved by Molala and
by four LCMs from Monticello. After the shot, they retrieved the array and

(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 Sloux at shot time.

Ry

‘.-.-:
::il toock the remaining pacts (except Bause]l]l) to Montjcello for transportatlion
jf back to San Diego. There was a high radiation exposuce potential for
e personnel on recovery operations and especlally for those on U38 Sioux
4

Staffing: The project was supervised by NRDL as Task Element 8.9.2.4. NRDL

had 17 personnel badged during DOMINIC. Four of those can be identifled as
maintaining. installing, and recovering the instruments for this project.
The picject leader and the two other authors of the project leader's report
are on the Consojidated List; hence they probably were at the SWORDFISH
site, Sloux was tc enter the pool of radicactive water shortly after the
detonation tc collect water samples. To reduce the number of persconnel
exposed to potentially high cadiation. only 15 of the ship’'s crew wele
aboard., Thicteen ran the ship, and two assisted the three NRDL personnel
aboard. The highest exposures of these men exceeded the Maxizum Perwmissible
Exposure (MPE) of 3.00 R. Other than the water sampling equipment on Sloux.
the equipment used to collect data for this project was pact of the towed
array, mounted at 13 locations above and below decks on Bausell and on the
eight coracles. ' :

mm Reference C.2004.

SWORDFISH Project 2.2 ~— Alchorne Monitoring of the Rad:o-act:l\?o Pool

Agencleg: WNaval Radiological Defense Laboratory (NRDL)
Patrol Squadeor, 46 (VP-46)

gperationg: Two P2V planes were fitted with two types of radiation detec-
tors. Beginning about 3 lwours after the detonation and sach day for 6 days
thereafter, the plane located and then flew over the contaminated patch of
water a nuaber of times taking measuresents, The altitude of the P2V sur-
veys was 500 feet (1353 mwters). VP-48 operated out of Naval Air Station
Nocth Isiand, San Diego, California, Exposures were sxperienced as the
alrcraft passed over the radicactive pool. Intensity of the radiation at
the aircraft were 0.097 R/hr peak at H+3, 0.014 R/hr on D+1, and declining
to 0.0002% R/he on D+6, '

L R
L

Staffing: The project was sponsored by the Advanced Research Prolects
Agency (ARPA} as part of the Vela Program and directed by NRDL. The data-
gathering aircraft wete P2V-7s from VP-45, Flight Crews J and 8 alternated
on the daily flights., Apparently four NRDL pewrsonnel were aboard each
flight to handle the radiation detectors and help guide the plane's passes
over the radicactive pool. Exposures of the NRDL personnel cannot be iden-
tified on the Gongnlidated List., but the exposures of the alrcraft crews
are probably identical to the 14 rteported for VP-46 in the consclidated
List (Code 8322). The highest exposuce recorded for this group was only
0,041 R, '

»*
s
e ata

AL b v

Proiect Report: Relference D.1.
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SWORDPISH Project 3.1 -~ Shock Motions of Ships and Equipment

Agency: Navy David Tayici Model Basin (DTMB)

Operatjong: The motion the SWORDFISH blast produced was determined for
ships and platforms in the vicinity of the blast azx well as the damage
this motion caused. The surface waves produced by the blast were photo-
graphed. Rausell., Agerholm. Anderson, Hopewsll., and Razotback were fitted
with gauges to record their motion in response to the shock waves from
SWORDFISH. Baysell had three high-speed cameras to reccrd the motion of
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
attached. Agecholm and Andecson each had two cameras to record Bausell's
motion in the waves caused by SWORDFISH. The position of the ships and
platforms at shot time ace further Jiscussed in Chapter 5.

Potential for radiation exposure to pcoject personne]l was low to nil,
The base surgc apparently did not reach and contnimu any of the test

ships.

staffing: Organized as Task Zlement 8.9.2.5, personnel from DTMB had charge
of this project. The project officat was from UIMB, and ten other DTMB
personnel ate listed as having made "important contributicons during the
operation.” DTMB was not assigned an organizational code on the Congoll-
dated List, however. £o it appears DTMR personnel were not on site. Bau-
sell. MAerholm. Anderson. Hopewell, and Razorback were the ships taking
part. Motlon pictures of PBausel]l were taken from Agecholm and Anderson.
but no tecord has been located of the photographers or thetr ocganization.

FIolect Report: Refecrence C.200%.

SWORDFISH Project 7.1 -- Effects on the Operation of Anti-Submincine

Yactface Sonar Equipment
Agency! Navy Bureau cof Weapons (Buweps)

cperationg: To observe the effect of the ASROC explosion on the performance
of certaln sonar systems. sonobucys were placed near the detonation point
and at long ranges. The soncbuoys transmitted data to pzv aitcraft, where

they were recorded for later snalysis.

Staffing: Information on participants is very limited, The project was an
in-house Navy project managed by BuWeps. A P2V alrcraft participated, The
unit to which the ailrcraft belonged cannot be identified, but it may have
been from VP-44, which supplied a P2V for Project 2.2, N participants can
be identified by name, BuWeps was assigned an organization code number.
but apparently no BuWeps perscnnel actually were badged.

Prolect Report: No POR issued.
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SACRDPISH Project 9.1 -— Ship Damage Asgessment and Technical Support
of Teat Blements

Adencies: 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 geriss 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 Crdnance Test Sta-
tion, four from BuShips, two from DT™MB, and one each from Mobile Ordnance
Service DOnit Pour, RCA, Minneapolis-Honeywell, Librascope, Sangamo Elec—
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 ehips participating were Bausell, Agerholm,
Anderson, Eopewell, and Razorback.

Project Report: Reference C.2006,

SWORDPISE Project 9,2 — Timse Comeand Signals

Agenciegs: Edgerton Germeshausen & Grier (EGEG)

- Operationg: To provide timing signals and voice countdown for the SWORDFISH
A _ shot, a control center was established on Agerholm and manned by three EGLG
personnel. On Anderson, twv2 BGEG personnel manned a remote gignal station.
e : Two BEGLG personnel were stationed on Monticello to replace batteries and

a maintain EG4G equipment in the towed array and other ships not manned by
3= EGaG personnel,

S

o

‘.; Staffing: Organized as Task Element 8.9.2.7, personnel from BG&G carried

out this prolject under DASA sponsorship. The EG4G crew probably numbered
seven, although only the apparent project leader can be identified by name.

A

‘\'.:‘: Project Report: Raferernce D.3.

o

SWORDFISH Project 9.3 -- Technical Photography

Agency: Navy Bureauw of Weapons

Operations: Aircraft snd ship-based cameras were used. The project appar-~
ently included the 17 Navy cameramen and 21 cameras taking pictures for
Project 1.2 from Molala, Hopewell, and Monticello.

Staffing: VAP-62 and the Third Marine Alr Wing provided aircraft and crews.

E The source of the photographers on the shipe is not known.
,l.:‘ R
';‘ Project Report: None [dentified,
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-~ - UNNUMBERED SWORDFISH EXPERIMENTS INVOLVING THE DEPARTMENY OF DEFENSE
' Shipboard Radiocactive Pool Monitoring

Agency: Naval Radiological Defenise Laboratory (NRDL)

Ooperationg: In order to determine the extent., radiation level, and drift
of the contaminated water between 6 and 24 hours after the detonation,
8ioux made a number of passes through the radloactive pool. taking read-
Cings with two underwuter cadiation detectocs. The ship then stood by for
about 2 hours, while USCECSS Ploneer made ready to track the pool for a
related ABC program, Jdescribed immediately below. ' .

During the period from H+6 to H+24 Sloux cressed the radicactive pool
nine times and sach crossing lasted from 30 minutes to 2 he' -a. At H+7 the
peak reading 3 feet {1 meter) above the surface of the pool was 0.5 R/hre.
dreopping to 0.10 R/hr at H+19. while Sjioux was rceturning to San Dlego
measuremsnts wece made of the radiation intenalty 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 Repalr Faclility in San

Diego.

Staffing: Abocut 1800 on shot day, Sigux 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 ceplaced by the rest of the crew and the AEC and
NRDL pecsonnel sorking on the pool monltoring project describded above,

Prolect Repogt: Reference D.2.

Tracking the Contaminated Water and Investigating
the Water's Effects on Rarine 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 3an Dlego. On
1 June the ship left San Diege to resume the program, and 1t continued to
track and study the pool untii 2% June. Pool intensity had decayed by the -
time the survey resumed in June.

Staffing: The measuremsants were made from Ploneec. a ship belonging to the
U.3. Coast arnv] Geodetic 3urvey. The radlation owasurecwnts weéce made by an
NOL employee. Woods Hole Oceanographic Institute (WHOI), NRDL, and Texas
ALM took part in this effort and probably had employees aboard. WHOI's
focu. a3 marine life. the roles of NRDL and Texas ALM are not known.

Project Report: Refecence D.4.

FRIGATE 2IRD EXPERIMENTS INVOLVING THE DEPARTMENT OF OEFENSE
Collection of Samples for Padiochemical analysls

: Lawrence Radiation Laboratory (LRL)
i211th Flight Test 3quadron, Kirtland AFB. New Mexico
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Operations: Cloud samples were collected by five B-57 alrcraft 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 Island.

This mission requi.rod a longer flight in contaminated alrcraft and
therefore the exposure potential was somewhat higher than the Christmas
missions being flown. :

Project Report: Eeference D.6.

Bhangmeter Measutements of Weapon Yield
Agency: Edgerton, Germeshausen & Grier (EG&G)
Oblective: Weapon yleld was measured using bhangmeters.

operations: USS Carbonere (S38-337) and USS Medregal (2S-480) each carried
two optical-yleld-measuring devices, one sighted through the periscope and

the other mountad on an extension mast held above the sucface by the sub-
merged submarine. BEGEG supplled the instruments and the personnel to op-
erate them; however, the npumber of EGC&S men on each submarine is not
avallable. At shot time Carbonerc and Medredal were about 30 and 29 nmi
{55.60 and 53.74 km). respectively, from surface zero.

Pro t Re : Riteronco D.3.
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" [ - CHAPTER 4
' ': WEAPON DEVELOPMENT TEST OPERATIONS
"
1

Twenty-four devices developed by the Atomic Bnergy Commission (AEC) weapon

'.0
‘:': laboratories wore tested at Christmas Island from late Apcil through early
N July 1962, opening Operation DOMINIC. The extension of DOMINIC into the fall
‘j of the year allowed time for five additional devices to be made ready: these
. were tested within the Johnston Island danger area using test techniques that
were In many ways ldentical to those used at Christmas Island. This extenslon
i 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
:_: clean up and rebuild the missile launch site.
"; .
_ Weapon development tests had been conducted 1in conjunction with effects
. tests In previous test series; or more properly, the effects tests had been
W conducted ags noninterfering experiments during weapon development shots. How-
- g ever, as the Department of Defense (DOD) effects experiments Lecame mote com-
Lot plex. they began to interfere. Therefore, beginning in 1955 the DOD sponsored
_ :?, test shots expressly for the purpose of studying effects. It alsco sponsored
bt shots in 1956 and 1958. DOD interest in conducting experiments on weapoh de-
-t velopment shots Jdid not cease. however, and the restraints and coaplications
- ‘..? : resulting from the DOD effects experiments apparently continued. Finally, the
'; comnmander of the sclentific task group in the 1958 test series recommended in
M his final report that the effects tests and the weapon develooment tests bDe
] \j conducted separately in both time and place (Reference D.11). The circumstances
. E of DOMINIC generally allowed this to take place.
R ,':1- The weapon development shots were all alrdrop devices. Weapon perfurmance
3] measurements were taken from ailccraft and surface statlions and were therefore
.t’: primarily photo-optical and radiofrequency measurements. These measurenents,
X in combination with debris-cloud samples, were apparently enough for the weapon
- denighers to Jjudge the effectiveness of their designs. The sampling was pri-

* marily from manned B-57 aircraft, but rockets with recoverable nosecone col-
lectors were also used for several shots at Christmas Isiand.

+

L

CHRTSTMAS 1SLANG AIRDROPS

The targets [or these alrtdrops were rafts equipped with radar reflectors
and lights. These were moored at one of seven mococing points 10 to 20 nmi

: »-
1GOE

4:: (18.5 to 37 km) south of Christmas Island. Figure 41 1s 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 firedall formed did not touch the ocean surface, and
thus no local fallout was formed. As the normal trade winds were from east-
‘ northeast, device debris at lower altitudes {up to about 15,000 feet [4.6 km])
i2) was ~arried in a west-southwest direction. The nearest land 1n this direction
y '_: iz isrvis Island, about 23C nmil {(about 425 km) distant. Device debris at
¥
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Alrdrop target raft with service personnel aboard, DOMINIC.

Figure 41,
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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 67C km)

distant.

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

The burst heights were ralsed more than was necessary to avold seawator
contamination and to improve the probabllity of a cloudless Iine of sight

L et R e P

Figure 42, C‘iloud from DOMINIC, YUKON as viewad from Christmas Island.
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between the burst point and instrumented alrcraft. 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 almpoint depended on the pre-
dicted size of the burst. It was desired to have the bursts as close as possi-
ble to the surcface stations on Christmas Island without damaging the sites
with the blast pressures. The predicted effects at A-site (see map, Flgure 2,
and photograph, Figure 4) were used to determine the surface-zero raft loca-
tlon. 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 0.K, personnel and native residents on Christmas Island were notr-
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. psrsonnel and 450 natives, the rest being JTF 8 personnel (Reference
€.3.1., p. 1I-5). The natives who wished to be evacuated were moved to USS
Cabildo (L3D-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, o

The test devices were prepated and placed in standard ballistic or drop
cases (thelc 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
Alr Porce B~52s used as drop planes. Although the devices were to be detonated
at an alritude 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
islands. Por the success of the dlagnostic measurements, clear weather was
also regquired. '

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 Polnt were two Alr Force Tactical Alr Command C-130
turboprop alrcraft that had been prepared as diagnostic instrument platforms,
The B-52 drop aircraft similarly had diagnostic Iinstrumentation aboard and
these three planes served as the primary airborne stations for recelving and
recording weapon development dlagnostic information. Ground stations on Christ-
mas Island also had sltes with weapon diagnestic instruments. At appropriate
times on shot days, other alrcraft involved as experimental stations and in
various support roles lefr Hickam AFB for the Christmas Island area.

Sampling of the debris cloud was done by Alr Force B-57s basec on Christmas
lsiand. There were 15 in thls sampling fleet and 4 to 6§ wera usually sampling
on each shot with an additional plane used as a sampler controllec. observing
the cloud and directing the samplers. The sampling was uscally done on the
northern (Christmas Island) slde of the c¢loud with the sampling runs being
made approxkimately perpendlcular to the prevalllng trade winds., The samplers
also took measurements for the U.3. Weather Bureau (USWB) experiment, Project
Stemwinder. Thelr [light paths during these experiments were in the cloud stem
and typlical flight paths for these are shown in Figure 43. Cloud sampling with
rocket-borne samplers was also trled. requiring the use of Alr Force H-2]1 hell-
copters from Christmas Island Iin the recovery of the collectors In the tocket
nosecones (Flgure 28).
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Other alrcraft in the area providing support for the operations I1ncluded
an RC-121 acting as an Alrborne Alrcraft Operations Center (AROC) and sevecal
C-548 in various conflguraticns used as photo statlons and search and rescue
{(SAR) planes. WB-503 were used to fly upwind of the burst area some 30 nmi (93
km) to check the clouds approaching the burst point. If encugh clouds were ap--
proaching to intecfere with the lines of sight between the dlagnostic alrcraft
and the burst or between the Christmas Island stations and the butst, the drop
could be delayed. Navy P2V aircraft also patrolled the danger area befeore the
shot and wete in & position to act as SAR alrcraft 1f required.

In spite of the attempt to completsly separate weapon-development and
weapon-effects operationg, there were a few DOD effects experlments conducted
at Christmas Island. Most of these used alrcraft elther as the object being
studied or az an asecial platform. Two B-57s were used In an Alr Force thermal
effects experiment (Project 7.5) and one B-57 was used as radac tacget 1n an
experiment with a ground-based radar (Project 7.3). C-54s8 and c-118g carried
rabblits and monk2ys for experiments on the effects of the bursts on the eye
(Project 4.1). The B-57 aircraft experiments were based on Christmas Island
and required not only surface support for aircraft maintenance but also speclal
ground-based radar controllecs as exzact pogiticoning of the alrcraft was impor-
tant in the conduct of the experiments. Project 4.1 aircraft were based at
Hickam AFB,

Adrcraft used 1n 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 measutement of possible water waves
ganerated by the explosions. Mooring and servicing the moored =z=kiffs south of
Christmas Island for the water-wave project was done by USS Consetrvet (ARS-39).

The target rafts (Figure 41) also required servicing. These had generators
aboard to power lights and these had to be started. The rafts alsc had bal-
loons. called kytoons, for some shotg and these had to bhe deployed. After the
shots, the rafts were reboarded and towed in for refurbishlng as some were dam-
aged. In addition, the saltwater spray led to deterloration. The rafts wece
sunk 1f they wers radioclogically hot. although they were generally only
slightly above the background of 0.00003 R/hr {Reference ¢.3.1. p. J-7).

The Kavy also provided surface patrols in addition to the P2V alrcraft
based on the Christmas Island airfield. The surface patrols were conducted by
five Navy destroyers, with two in the Christmas Island atea at sea and one in
port at Christmas Island. Another two were at Pearl Harbor for upkeep. Cabildo
supported Christmas Island operatlons., especlaily target raft support. along
with a fleet of small beats including four LCUs. elght LCMs, and a varlety of
batges, lighters, and wherries.

[": ' A Navy ship {(identity not reported) was also used as a fallout detection
ship. This szhip was sent in the direction of the debris cloud on at least nine
of the Christmas Island shots to detect fallout. The shlp 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 0.0000¢6 R/hr (about twice background) was made, No ships with
positive readings are specified in the socurce (Reference C.3.1. p. K5},

The weapon davelopment operations as evolved at Christmas Island, and later
at Johnston Island, were quite efficleni. There were no last-minute carncella-
tions, and the alrbursts did not raise the radiclogical background at Christmas
Island pecceptibly. The pace of the tests was rapld and was not set by the
operational limitations but by the avallability 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, Noet included are the genecal support
ailcrcraft, nor are the Strategic Air Command (SAC) B-52s (Nog. 013 and 620} and
the twd C-130s (Nos. 298 and 199) that participated In each shot except as
noted.

For ail of the shots one or two XC-13% alccraft (Nes. 5312 and 91514),
based at Hickam AFB, participated at several hundced kilicweters range {rom the
burst. These aircraft were instrumented for Hq USAF by Bdgerton. Germeshausen
" & Grier., Inc. and took optical and test detection measucements. From RINCONADA

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

\..'n .

- ADOBE .- 25 Apri) 1962, 0846 (1546 GMT)

- AR :

The line of sight between shot ANCBE and qround-baiod instruments was ob-
scured by clouds. On succeeding shots the support wWB-50 was moved to obsetrve

:::-‘: incoming clouds, and the shot hour was moved to daylight so that clouds could
; :::-i ' be seen and the shot held until the line of sight was clsar,
':ﬁ ® Loe Alamos Scientific Laboratory (LASL) device: intermedi-
3 <. ate range yleld
e - o 00O Profect: 7.
_'_..f‘?
. 2S% e 2pecial DOD Support: Five B-57s sampled the cloud at from
:-':«: 30.000 to 80,000 feet (9.1 to 18.3 im) altitude. Conserver
B, ' supported the Joint Task Group (JTG) 0.5.2 weter-wave ex-

peciment. ¥hip positions are shown in Figqure 44,

AZTEC -~ 27 April 1962, 0702 {1602 GMT)
® mL'dwicn intermediate range yieid
PO _projece: 7.5

Special DOD Syppert: Seven 3-5Ts sampled the clcud at from
37.000 to 63.000 feet (11.2 to 19.8 im). GConserver sup-
pocted the JTG 8.3.2 water—wave expeciment. shlp positions
ace shown Iin Flgure 49, -

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

This shot was postpotied from 29 April because of weather,




3¢
'd“.o
{
< N
-
e
-,\.": ) . [ J
X USS FINCH {DER-328)
-
g o ]
B! USS SOUTHERLAND (DOR-743)
a... [ ] .
T ' ®
USS PAGE COUNTY (LST-1074}
o} |
’a FANNING ISLAND
o‘.:d_ .
:.o,‘.
ot
B ANCHORED OFF CHRISTMAS ISLAND
e P USS CONSE RVER (ARS-39) —
" USS MUNSEE (ATF.107)
! USS PVT FRANK . PETRARCA (T-AK-250}
- USS PONCHATOULA {AG-148)
" USS UTE {ATF.76)
e USS CABILDO (LSD-16)
) Py . * —
N _ i CHRISTMAS ISLAND
)
. el
<
SURFACE ZERO
2 = —
.
N
g 0 30 80
:: ot . NAUTICAL MILES ]
Ty -
0% _
S TPy USS MARSHALL (DO-876) IN AREA A.3
1 KILOMETERS
:3 195 | I |
f 180°W 1587 158° 157° 16> . 1587
B . Figure 44. Ship pasitions, shot AOOBE, COMINIC.
oy

i
SN
atatetet

-

148




6°N

, | I l I
- USS FINCH (DER-328)
¢ *
" . :
| K ;;: ol— FANNING ISLAND . USS SOUTHERLAND (DDR.743)
| 3 .'.' 'a
I Py
g USNS HARRIS COUNTY {T-LST-822)
| s
| K 3 ) .
N s _
By ANCHORED OFF CHRISTMAS ISLAND
1. ‘YN USS CONSERVER (ARS.39}
N USS MUNSEE (ATF.107)
¥ USS PAGE COUNTY {LST.1076)
“USS PONCHATOULA (AG-148)
e ‘
2r— USS CABILDO (L$SD-16) &CHH!STMAS ISLAND -
. .
0 USS MARSHALL (DD.8786)
’ 0 30 50
o NAUTICAL MILES I
0 =0 100
I —
_ KILOMETERS USS SNOHOMISH COUNTY {LST-1126)
. )
T 195 I l L
i 160%W 159° 158° 1579 156° 155°

Figure 45. Ship positions, shot AITEC, DOMINIC,
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Lawrence Radiation Laboratory (LRL) davice: low megaton
range yleld

POp Projects: None

Bpecial DOD Support: Nine B-37s sampled the cloud at from
40,000 to 62,000 feet (12.2 to 18.9 ka) altitude between
H+8% minutes and H+190 minutes. Sowme of these also took
gams Iintensity readings for the Stemwinder experiment.
CONServer supporied the JTG 68.5.2 water-wave experiment.
.Ship positions are shown in Figure 46,

4 May 1962, 1005 (1905 GMT)
LASL device; intermedlats range yleld

QoD Profect: 7.3

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 weasursments for the USWB Project Stem-
winder. This was the last Christmas Island shot on which
JIG £.5.2 used ships to mwasure water waves south of
Christmas Tsland; thus Conserfver was 1 longer required to
service the project sakiffs. The Hg USAF jC-133 did not
participate. 8hip positions are shown in Figure 47.

May 1962, G901 (1801 GMT)

LRL device: intermediate range yield

PO0 Prolect: 7.3

gpecial DOD Support: Eight - B-57s sampled the cloud. Some

of these alsc took messurements for the USWE Project Stem~
winder. Project 7.5 alrcraft were ussd by Project 7.3, The
Hg UBAF xC-13% 414 not participate. Ship positions are
shown in Figure 49.

9 May 1962, 0801 (1701 GMT)
LASL devicer intermediate range yield
X0 Project: 7.3 ' _
_Sypport: Five B-37s sampled between 40,000 and

special DOD
49.000 feet (12.2 to 14.9 km) altitude. The Hg USAF XC-~1335
d1d not participate. Ship positions are shown in Figure 49,

- Y1 May 1962, 0637 (1537 GMY)
LRL device: intermwdiate range yleld
DD Prolect: 7.3

Special PDOD Support: Eighe BDP-57s sampled the cjoud at
altitudes from 35,000 to 56,000 feet (10.7 to 17.1 jow)

130
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Figure 45, Ship positrons, shot ARXANSAS, NOMINIC.
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J
v
152
-
. F
“' el T R T "R R B N - - - B - - - - - - - - -
o R A

-



E— ]

® USS FORSTER (DER-334)

Uss PA.GE COUNTY {LST-1078} ® MV CHARLES H. GILBERT

40___ —

fa
-
FANNING iSLAND ® USS CHIPOLA {AQS3)
3% — ANCHORED OFF CHRISTMAS ISLAND e

USS CABILDC (LSD-18)

USS CONSERVER {ARS-39)

USS MUNSEE [ATF-107)

USS SOUTHERLAND (DDR-743)

= & CHRISTMAS ISLAND |
SURFACE ZERO
19— T
Gl : _
;:5: o ¢ 30 i ® USS HALSEY POWELL (DD-686) ]
:\j" ' . NAUTICAL MILES
.’:‘3.' .
' ] 50 100
_— KILOMETERS
< : 19sl_ . I l |
Yy B 160w 159° 15g° 167° 156° 155°
a"‘a; ) '
A

Figure 48. Ship positions, shot YUKON, DOMINIC.
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' Figure 49, Ship paositions, shot MESILLA, DOMINIC.
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from H+5]1 minutes to H+144 minutes. The Project 7.5 B-57
acted as a radar target from Project 7.3. and the Hg USAF
KC-13% did not particlpate. Ship poszsitiona are shown 1n
Figure 50.

12 May 1962, 0803 (1703 G#T)
LASL device: intermmdlate range yleld

DOD Protjects: 4.1 and 7.5

Special DOD Support: Six B-57s sampled the cloud at altl- -
tudes from 47,000 to 59,00C feet (14.3 to 18.0 km). This
was the firat time that the arcay of C-548 and C-118s from
Project 4.1 participated. The samplers also took measure-
ments for the USWB Project Stemwinder. Ship positions ace
shownt 1n Flgure 51.

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

LRL device; intermediate range yield

DOD_Protects: 4.1 and 7.5

Special DOD Support:  Ssven B-57s sampled the cloud Erom
38,000 to 57,000 feet (11.5 to 17.4 k) Letween H+42 and
H+160 minutes, The Hq USAF XC-135 did not participate.
Ship positions are shown in Fiqure 32.

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

LRL device: intermediate range yield
DD Piojects: 7.5

Special DOCD Support: Eight B-5T7s sampled the cloud at
alrtitudes f{rom 38,000 to 57,000 feet (l1.6 tc 17.4 xm)
Between H+5%4 and H+123 minutes. C-130 No. 298 aborted 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

Eactor of 10 over any other test., Ship positions are shown
in Figure 53.

TANANA .- 25 May 1362, 0709 (1609 GMT)

This ahot had been postponed several days because of weather,

LR, Aevice: low range yield

DOD Projectg: 4.1 and 7.3
Special DOD_Support: Seven B-573 sampled the cloud and a

second KC-135 joined the MHq USAF KC-13% in making remote
peasurements. Ship positions are shown in Figure 54,
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Figure 50. Ship positions, shot MUSKEGON, DOMINIC.
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Figure 53, Ship positions, shot CHETCO, OQOMINIC.
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NAMBE -- 27 May 1962, 0803 (1703}

LASL device:; intermediate range yileld

Dob pProtectg: 4.1, 7.3. and 7.5

Special DOD Suppoct: Five B-57 samplecs took snamples at
from 40,000 to 54,000 feet (12.2 to 15.5 km). This was the

last Christmas Island shot to use an RC-121 as an Alcborne
21ir Cperations Center (RAOC) to assist the ground-based
‘ws Ship positions are shown in Flgure 55.

ALMA -- 8 June 1962, 0803 (7707 GMT)

ALMA had been postponed for several days due te unfavorable winds, This

shot caused light damage at A-site and demolished the light structures that

constituted D-site, Glase and lights wers broken at the main camp.

»
o

TRUCKEE -
L]
.

YESO -- 10

[ ]
*

LASL device; intermediate range yield
POD Prodects: 7.3 and 7.5

Speclal DOD Support: Eight B-578 took samples at from
47,000 to 61,000 fewt (14.3 %o 18.5 km). The C-130 diag-

nostic aircraft were based on Christmas Island instead of
MA2 Bacrbers Point for this shot, Ship positions ate shown
in Figure 58,

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

DOD Protects: 7.3

Special DOO Support: Six B-%78 sampled the cloud at alri-
tudes from 40,000 to 59,000 feet {(12.2 to 18.0 km) at times
from H+6N to H+13% minutes, A sescond KC-13% patticipated
at long range. 3hip positions are shown in Figure 57.

June 1962, 0601 (0701 GMT)
LASL device! low megaton tange yield

DOD_Protects: 4.1 and 7.5

Special DOD Support: Eight B-57 samplers and one B-%7 con-
trocller sampled the cloud from 42,000 to 62,000 feet (12.8
to 18.9 Jan) from H+57 to H+134 aminutes. Ship positions are
showm in Figuce %8. '

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

Li'L device: Intermediate range yield
DoD_Profect: 7.3

Special DOD Support: dix B-57s sampled the cloud. Four
rockets launched from A-site flew through the cloud col-

lecting samples. All were recovered by Alr Pocce H-21

161
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j Figure 55. Ship positions, shot NAMBE, DORMINIC,
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Figqurae 56. Ship posttions, shot ALMA, DOMINIC.
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helicopters stationed at Christmas Island. Times of rocket
launch were H+10 and H+ll alnutes. Recovery time 1z not
known. Ship positions acre shown in Figure 59.

RINCONADA -- 15 June 1962, 0701 (1601 GMT}
RINCONADM had i:non postponed for 2 days due to unsatisfactory winds.
@ LXSL device; intecrmsdiate range yield

& DOD Prolects: 1.2, 4.2, 7.3, and 7.5

& Special DOD Support: Five EBE-57s sampled the cloud at altl-
tudes from 45.000 to 65.000 feet (13.7 to 19.8 km). A
second KC-13% 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
POD Protects: 4.2 and 7.3

gpecial DOD Suppotrt: 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 Tmct
Steawindet. Ship positions are shown i1n ¥igurs

PETIT -~ 19 June 1962, 0601 (1501 GMT)

@ LEL device: low range yield
e DOD Projects: 4.2 and 7.3

) W_: Seven B-57s were involved in the cloud
‘sampling. Ship positions are shown in Figure 62.

OTOWI -- 22 June 1962, 0701 (1607 GMT}
' LASL device: intermsdiate range yield
DOD Projects: None

Special DOD Support: Four B-57s collected samples at alti-
tudes from 41,000 to 56,000 feet (12.5 to 17.1 ka). Ship

positions are shown in Figure 63,

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

This shot had been postponed three times between 24 and 26 June because of
unsatisfacrozy winds.

® LRL device: megaton range yield |
& DOP Projectg: 1.2, 4.2, and 7.5
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l I R

USS FORSTER {DER-334)
»

¥s FANNING ISLAND

USS CABILDO {LSD- 16}
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195 l [ ' l
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Figure 59. Ship positions, shot HARLEM, DOMINIC.
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4 ¢s FANNING ISLAND

°— ANCHORED OFF CHRISTMAS ISLANO

USS CABILDO (LSD-16) :

USNS HARRIS COUNTY (T-LST-822) .
{USS MONTICELLO {LSD-35) '

USS PAGE COUNTY (LST-1076)

USS RECLAIMER {ARS-42)
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‘s | ' | l
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Figure 50. Ship postttions, shot RINCORADA, OOMINIC.
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USS PAGE COUNTY (LST-1076)
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Ftgure 61, Ship posttions, shot DULCE, DOMINIC.
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Figure 62. Ship positions, shot PETIT, QOMINIC,
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BLUESTONE -- 30 June 1962, 0621 (1521 GMT)
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Special DOD Support: Nine B-57 samplers collected samples
at altitudes from 55.000 to 61,000 feet (16.8 to 18,6 km)

from H+68 to H+123 minutes. Sampler B-578 also took mea—
surements for the USWB Project Stemwinder. 3ix rockets
wire fired from Christmas Island A-site for sampling and
thiee were recovered by Alr Porce H-21 hellicopters. Firings
were at H+1ll minutes., but recovery times are unknown. Ship
positions are shown in Figure 64.

. This was the first drop mission for & new B-52 c¢rew from SAC. The

v

had received extensive training at Kirtland AFB.
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SUNSET -~ 10 July 1962, 0733 (1633 GMT)

This shot had been postponed one day so as not to conflict with the
STARFISH Prime shot at Johnston Island,

-
"

.
LAY

.,,,
v,

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

This was the last shot at Christmas Island,
tions there ended except for rollup.

KRRy {§ 5

ENS

i;w— A

LRL device: low megaton range yield

DOD Proiects: 4.2 and 7.5

Special DOD Suppocrt: Elght B-573 sampled the cloud atialtl-
tudes from 47,000 to 61,000 feet (14.3 to 18.6 km) atjtimes

from H+70 to H+106 minutes. Aircraft also made measucements
for the USWB Project Stemwinder. One rocket for dev1¢e de-
bris collection was fired at H+10 minutes and was recovered
by Alr Porce helicopters. Ship positions are shown in Fig-
ure 65. .

LASL, device; intermediate range yleld

DOD Projects: 1.2, 4.2, and 7.3

Special DOD Support: Six B-573 sampled the cloud at] from
48.000 to 61,000 feet (14.6 to 18.6 km). sShip positions

are shown in FPigure &6,

LRL device; low megaton cange yield

DOD Project: 4.2

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

JOHNSTON ISLAND AIRDROPS

i TARPRICER « LA

ranged from 250 to 400 nmi

PPN
a‘t‘a‘o.b

T a

Four target areas were designated for the Johnston Island ajcdrops. They
(463 to 741 xm) from the island and were located
from roughly east of the 1sland clockwise around to south-southwest of the
iz)and. Target rafts similar to the ones used at Christmas Island were moored

at the [our target areas by JTG 8.3 (Reference C.1.L, p. B-4).
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g : . ANCHORED OFF CHRISTMAS ISLAND

I . - ; USS CABILDO (L.5SD-16)
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: Figure 64, Ship positions, shot BIGHORN, DOMINIC.
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% o icualsrms ISLAND —
3 @ SURFALE ZERO
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} “tqgure 65, Ship positions, shot BLUESTONE, OOMINIC.
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fa FANNING ISLAND

4ol ANCHORED OFF CHRISTMAS ISLAND _
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= Filgure 66. Ship posttions, shot SUNSET, DOMINIC.
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°— ® UsS FINCH (DER-328)

s FANMING ISLAND

ANCHORED OFF CHRISTMAS ISLAND

I USNS HARRIS COUNTY (T-LST-822) : -
USS PAGE COUNTY {LST-1076)
USS RECLAIMER {ARS-42)
USS TOLOVANA (AD-64)

® USS GURKE {D0-7332)
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0 e §0
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0 50 100
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L] 1.
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Figure 7. $hip positions, shot PAMLICO, OOMINMIC.
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The primary sclentific platforms were the two C-130 aiccraft that had been
used for the earlier Christmas Island alcdrops. The B-52 drop alrcraft was
also instrumented as for the Christmas Island shots with fireball photography
cameras and other dilagnostic equipment. The Alr Force Speclal Weapons Center
B-52 was the only B-52 used for the Johnston Iisland alrdrops. Two KC-135 airc-
craft again were primarily photographic aircraft. For the Johnston Island
drops, U-2 high-altitude reconnalssance aircraft and B-%0s were used for wea-
ther determination. RC-1218 were used as the AROC. Eight B-57s were available
for sampling the nuclear cloud debris. Four B-57s sampled on each of the flive
aledrops near Johnston Island. Two moce were in the alr as spares (Reference
C.4.4.2, p. B-V}. The B-52 drop aircraft, the tw. C-1303, and the B-57 samplers
weore based at NAS Barbers Point, and the P2vs were based at Johnston Island.
The other alrcraft wers based at Hickam AFB. The 3-57 sampler controller was
based at Jornston Island od shot days so that ir 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 airciaf: that were scheduled to participate on the five
alrdrop shots near Jehnston Island.

Table 16. Pilanned ailrcraft participation for Johnstom Island airdrops,

DOMINIC. i
Quanttty Alrcraft i Mission
1 B-52 i Drop aitreraft
6 8-570 5 Cloud sampling
2 C-130 ! Diagnostics
1 RC-54 E Documentary photography
1 SC-54 i Search and rescye
6 KC-135 i Experiments énd phatography
1 €-135 : Experiments and photography
2 RC-121 Airborne Air Operations Center
2 B-47 ; Radto relay and radio interference tests
1 WB-50 : Weather reconnaissance
3 u.z2 é ' Weather reconnalssance
5 c-118 ' Retinal byrn studies
Note a P2V ' Search and survelllance
Mote:

*There wvere 26 P2vs availa“le based on Johnston Island. The number planned
for each shot s unknovin (Reference €. 1.8, p. C-4).

Source: Reference § 4.14, pp. 2-6.

177

TR X Rar ey ..




A |

&

o
l""
o ¥

B
Ca s

‘aite dety Ny

L
Nt
”

a
- 4
Ly )

;i
‘:’"

." . i-.‘.:{
< e Yy
‘a' s

g
5

*
)

A

oy

Fa
I
.

A

‘ ..‘\ ..

"

' e Ca Y
IATREM NG S
RO
AR AT L

.0

-Ta T n e

K
Jale

DL ST

Participation of naval ships included four destroyers for Johnston Island
danger area patreol {(northwest, northeast, southeast, and southwest sectors)
and a target raft ahip. A range safety ship (USNS Range Tracker [T-AGM-1]) was
moored ar the Johnston Island pier. There were several additional Navy ships
in the acea 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 alrdrop 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 directicn as knoun from weather infor-
mation; however., none was ever detected.

AMDROSCOGGIN -- 2 October 1962, 0818 (1618 GHMT)

This was the flcst alcdeop in the Johnston Island area. The LRL device
used was of Intermedlate vield. One B-57 sampler (No. 876) lost englne nhumber
two but landed safely at Johnston Island (Reference C.4.1, p. 111). sShip posi-
tions are shown in Figure 68,

BUMPING -- 6 October 1962, 0503 (1603 GMT)

Diagnostic data was taken by USS Forster (DER-334) and by the two C-130s
from NAS Barbers Polint. The yield from this LEL device was low (Reference
c.4.}), p. 1l1). The photographs of the gamples being taken from the alccraft
in Chapter 2 (Figures 30 through 33) were taken following this test. Ship
positicns are shown in Figure 69,

CHAMA -- 18 October 1962, 0501 (160) GMT)

The yield of this LASL device was in the low megaton range. All diagnostic
arid effects alircraft 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 effectr alrcraft cbtained excellent data (Reference C.1.L., p. B-4-1). Ship
pesitions are shown in Figure 71.

HOUSATONIC -- 30 October 1962, 0502 (1602)

This shot was executed on 30 October 1962, The vield of this LRL device
was 1 the megaton range. All diaghostic equipment operated satisfactorily ex-
cept the LRL Digtance Measuring Equipment. Ship pesitions ace shown in Figure
72.
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Figure 68, Ship positions, shot ANDROSCOGGIN, DOMINIC.
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Figure 69. Ship posttions, shot BUMPING, 'DOMINIC,
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Ftgure 70. Ship posttions, shot CHAMA, DOMINIC.
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Figure 71. Ship pos‘lt*ldns. shot CALAMITY, DOMINIC.
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Figure 72. Sh1p posttions, shot HOUSATONIC, DOMINIC.
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CHAPTER 5
FRIGATE BIRD

INTRODUCTION
The FRIGATE BTRD event was an operational test of the Polarls weapon sys-

tem. The primary objective was to prove the system when fired by a regular .

<rew under conditions simlilar to those¢ that might be encountered in time of
war. A secondary objective was to prove the weaponized warhead. The test was a

first in several respects:
l. The first fiving of a Polaris with a nuclear warhead

2. The ficst 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 wearosn system.

At 1417 on 6 May 1962, the submarine, USS Ethan Allen {SSBEW-608). launched’

the wmissile while submerged about 1,500 nmi (about 2,790 km) east-northeast of
Chrigtmas Island. The warhead traveled about 1,020 nmi (1,850 km) toward the
island, detonating as an airbursc. :

Before this opecational test of the Polaris weapon system. there had been
a nmber of Polaris underwater missile launch tests off Cape Canaveral down-~
ranje 1inte the Atlantic Ocean. More sgignificantly, the first generation of
Polarlis submarines. consisting of five boats, had completed at. least one
Polaris patrol before the end of 1961,

The filrst second-generatlon Polaris submarine. Ethan Allen., was commis-

Sioned is August 1961. Fellowlng five successful test missile launchings and
imeciately before going to 1ts first patrol., Ethan Allen was ordered to the
Paclfic Ocean to be the firing submarine in shot FRIGATE BIRD,

The FRIGATE BIRD event was the capstone on the proof of the Polaris mis-
slle systen. The Polarils weapon system had joined the long-range manned bomber
force and the land-based intercontinental ballistic missile force to form the
three legs of the deterrent triad.

The exceedingly complex Polaris weapon system was concelved in the summer
of 1957 and throughout the development period. all of its subsystems were
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. .

4
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on 3 March 1962, appatently dicected by the Jolnt Chiefs of Staff (JC3).

N the Chlef of the Defense Atomic Support Agency (DASA) ocdered he Polaris test
;.; added to the DOMINIC serles. Commander Joint Task PForce 8 (CJTF 8) and his
e staff were busy with preparation for the tests already scheduled. Consequently,
,:: planning for the Polaris test was assighed to Commander Joint Task Group 8.3
> {CJTG 8.3), with assistance from the Joint task force staff. Unspecified

"urgent related consideratlons” indicated the test should be scheduled for
early May, and 5 May was selected (Reference C.3.1, pp. G-4 and G-5),

T L a.'

;’_‘:.E ORGAMIZATION AND RESPONSIBILITIES
b : '
£ The FRIGATE BIRD test was conducted by JTG 8.8. The task group was estab-

1ished only for this test and was made up of units drawn from various task

oo groups of the Joint task force and from other naval commands. CJIG 8.3 also
v companded JTG 8.8. The organlzations and participating units in FRIGATE BIRD
:?. wore az follows (References B.3.2 and C.3.1):
‘--' -
:," Flagship and Range SQIfety Unit

¢ US8S Nortun Sound (AVM-1)
:;‘]‘1 Launch Acea Surveillance Unit
o # USS Yorktowm (CVs-10) with Caccler Anti-Submarine wWar- Ve
hS fare Alr Group 5% (CVSG-55) aboard. CVBG-55 was made up
at

of:

-= Alr Antl-Submarine Squadren 23 (V3-23) with eight
Grumman S2F an;isubmarine alccraft

= Alr Anti-gSubmarine Squadron 235 (vS-25) with eight
Grumman S2F antisubmarine aircraft

- Helicopter Antl-Submarine Squadron 4 (H3-4) with 14

Sikorsky HSS-1Nl1l helicopters and 2 Sikocsky H3S-1
helicopters ’

-~ Carrier Alrborne Early iarning Squadron 11 (VAW-11)
with six Douglas ADSW early warning alccraft

Degstroyer Unit

¢ Destrover Divisicon 232

.
S % vl PO
RN WARARAIY  CA O

::_“ -= USs Maddox (DN-731) with Commander Destroyer Divi-

:’_-_-. sion 232 apocard
. a: -= U3g Brush {(DD-7435)

ro -~ USg Samuel M. Moote (DD-747) _—

f -- US8 Preston (DDE-T795)

‘q_ -
g ?-:; Fleet Ballistic Submarine Unit ' -’
R e Ethan Allen

185 |
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Replanishment tnit
e U339 Ponchatoula (RO-148)

! JIG 8.3 Survelllance Group
J . @ Land Based Naval Air Unit _
-~ patro]l 3quadron 28 (vP-28) with six Lockheed P2V-5FS
ajrccaly

-=- patro]l Squadron 872 (vP-872) with four Lockheed
P2Vv-5¥S alccraft :

-= Ajrborne Bacly Warning Bacrier 3Squadron., Pacific,
with two or three Lockheed WW-2 aircraft

& Surface 3urvelllance Unit

~=- U3S Southerland (DOR-743)
-=- U3S Falqout (DER-324)

B ¢ Burs: Obgervation Unit

- . -- S8 Medregal (S8-480) with Commander Submarine Divi-
sion 11 aboacd

-~ US8S Carboneroc (S8-337)
7 ¢ FPhotographic Task Unit _
-~ Moblle Photo Unit. Pacific Fleet
e JTG 8.4 (Air Porce) ‘participating In FRIGATE BIRD

R I ALNERLAERERERRN . Wiy R T D LY

P
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-= 1 KC-135 gsamplecr control alrccaf: _'_:-
~= 8 B-57 sampler alccraft ;
-- 1 €-13% s
-~ 2 C-130 diagnostic aircraft e
, -= 3 RC-121 airc array control alrcraft ‘
-~ 2 C-54 search and rescue aircrafr Z‘;
=
-= 1 wWB-50 weather alrcraft o
Scientific Task Units S
® TU 8.1.2 -~ Lawrence Radlation Laboratoty L_: ,
e TU B8.1.3 - Jleld Command, Defense Atowic Support Agency =
. e TU 8.1.5 -- Bdgerton, Germr shausen, and Grier, Inc. Qk
® Joint Task Pocce weather Central. s
Norton Sound, Ethan Allen, Carbonerc, and Medreqal were added to JTF 8 only .-..
for FRISATE BIRD. Yorktown and Destroyer Division 232 were added to the task ':.:‘..
force vor both FRIGATE BIRD and SWORNDFISH, the other naval systems test 1in o
DOMINIC, The other units at FRIGATE BIRD were also part of the jint task AN
force for other shots. o
: b-:'\
-
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No ldencifiable Army units participated in FRIGATE PIRD, alithough Army
perascnne)] may have participated as members of other organizatioas.

SERTEOAN B ARIRRY T

Responsibilities were apportioned among the various components of the Jolint
task force am follows:

1. CJTF 8 was to have overall responsibility for conduct of
FRIGATE BIRD and to exercise the overall coamand function
from his headquarters on Christmas Island.

T

3 2. JT5 8.3 (Navy) was to:

" a. Exercise direct coperational control of participating
naval units, except those assigned to JIGC 8.8

'_.: b. Assume search and rescue (SAR) responsibility in the

. r_
e
CIR I )

ar¢a between the Christmas Island dangec area and the
launch hazard area .

Conduct surveilllance of the nuclear hazard area and,
in cooperation with the commander of JIG 8.8, conduct
survelllance of the trajectory hazard area to the
limit of crulsing radius of aircraft operating  from
Christons Island

1]

-~
b g d
[+ 9

»

Provide technical photography in suppert of JTG 8.8
as required.

B.4 (Air Force) was to:

Joera
o
4

o

N a. Exercise direct operational control eof participating
b ajccraft from JTG 8.4

N

3

ty. Provide clou” sampler, sampler control, and sample
return alrcraft to obtaln r~loud samples and deliver
them to the designsced Task Unit (T} 8.1.2 personnel

IS ¢

t, c. Provide aircraft for technical and documentary pho-
\,:: tegraphy and for vrapon dlacnostic Deasurements :
L ) -

'_;-_': d. Aasume 3AR respoisibility for all Jolat task focce

. alrcraft in the C'.rigstmas Island danger area

". #. Assure movement control of all aircraft operating 1n
R christmag island danger area.
t
o -4, JIG 8.7 (Christras Island Base Command) was to provide
i headquartetrs and base support for CITF 8. including Joint
Operations Canter (JOC) and communications.
j_f: 5., JTG 8.8 (FRIGATE BIRD Test Group) was to!
‘_‘ a. Exerclse ditect opetrational contrel of participating
T naval units engaged in operationz in the viclnity of
£ the launch point ¢
b. Assume SAR responsibility in the launch area
- .
- )
L c. Conduct survelllance of Jlaunch hazacd area and the
j:.»j trajectory hazard sector to the 1limit 2f crulsing
1.:,‘- radins of 32F sircraft operating from Yorktown in the
;-:: . vicinity of the launch point
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d. Provide range safety misslle tracking facilities to
permit destruction of misslle, if reilced for safety

¢. Provide tachnical photography of missile launch and
documsntary photography of prepacaticns and launch to
cTU 8.1.3. i

6. TU 8.1.2 (Lawrence Radjation Laboratory) was to analyze
cloud samples to verify warhead yleld.

7. TU 8.1.3 (Fleld Command, Defense Atomic Support Agency)
was to:

4. Coordinate instructions for nuclea: effects reporting
and prepare such effects ceports as rtequired by the
Defense Atomtc Suppott Agency (DASA) :

b, Provide and coordirate documentary photography.
8. Task Unit 0.1.& (Bdgerton, Germeshausen and Grler) was to:

a. Provide and operate the yield diagnostic insttumenta-
tion to be installed in Carbonero and Medregal to
verlfy warhead vield

b. Analyze the dizgneostic data.

yafety Planntiag

FRIGATE BIRD cperations focused on three areas, the launch hazard acea,
the nuclear hazacd area, and the trajectory hazard sector. The laurnch hazard
area wags a circle with a radius of 100 nmi (185 km) centered on the launch
point (12932'N, 13492'W). The nuclear hazard area was a circle with a ra-
dius of 120 nmi (222 km) centered on the intended surface zerco (495G°'N,
149°25'W). The nuclear hazard area was In the no._heest corner of the Christ-
mags Tsland danger area, with its westecn half in the original dearger area and
its ¢astern half an extension made speclally 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 4° on each side of the
flight azimuth to a radius of 1.300 nai (2,409 kw).

CJTF 8 appointed a specilal] 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 T"Safety Analysis, Polarls Operational Test Cperation DOMINIC."
Thils study is apparently no longer avallabia and its authors cannot be ldenti-~
fied. Consequently, 1tz contenis can only be inferred from the safety precau-
tions actually taken.

FRIGATE BIRD was planned to detonate high encuqgh so that its flreball would
not touch the cocean surface, This prevented the Invelvement of seawater with
device debris, which would have led to local fallour. Nevertheless, various
measures were taken to ensure human safety.

The major objective of FRIGATE EBIRD was to launch a Polaris missile under
conditions as close as possible to wartime, For safety, however, several modi-
ficaticna were made to the four missiles that were to be avallable for the
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test, adding the tracking beacons and destruction systess and the batterles to
power them. In addition. the missiles’ 'surface detonation fuses were dismantied
(Reference C.3.1, p. G-1-1). X dotonAt:on on the surface ot below probably
could produce heavy fallout, and this latter modification was intended to
eliminate that possibility in case the airburst failled.

The planned launch point (12932°'N, 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 (Refecrence B.8, p. A-3).

Five hazard areas were, in effect,| specified. The muclear hazard area. the
launch hazard area, and the trajectory hazard sector have been described above.
The bocster impact area of 30 nmi (93| km) redius was within the launch hazard
area and centered on the launch point. The malfunction impact limit lines orig-
inated tangent to the launch hazard afea, extended 35° north and gouth of the
intended flight path, and terminated &t an arc 1.300 nmi (2.409 Xm) from the
launch point. These lires and the ﬂ.soo-ma {2.400-km) arc of the radius
bounded & fifth hazard acea, slthough it does not appear to have been ceferred
to as such (Reference B.0.% p. P-1).

Task force ships and sircraft were|to patrol the nuclear, launch. and tra-
Jectory hazard aceas. The nisalle was| not to be launched 1¢ other than task
force ships were 1n the launch or nuclear hazard acteas or if unauthotlized alc-
craft wore In the air over the nuclear hazard area (Reference 3.0.5. pp. ¥-2,
£-13; Refecence B.3.2, p. A-3). '

Depattment of Defanme (DOD) ufowisundards were used as the ainiaum cri-
teria for eveluating the adequacy of nucleer safety for all activities pec-
formed during FRIGATE BIRD. These standards addresscd aring and ficing limits.
not rediological safety. The DOD -undlhrd- emphasized teesuces to pCevent un-
authorized ocr inadvertent arming, leunching. or firing of the missiles. During
any opersation alfording access to the missiles, & mtnimm of twe authocized
personnel had to be present. These personnel hed to Ue capable of detecting
incorreet or unauthurized procedures and be famillar with safety and security
requiremsnts. T™he mnasber of porsons with access to the Rissiles was to De Xept
to the minimum, consistent with thes operations plavwd (Reference B.0.5.

P r~-2).

Range safety was the immediate responsibility of the NMissiie Flight Safety
Ofticer, stationed sboerd Nocton Sound. Me had the suthotity and responsibility
to terminate the flight by destroying tho missile If any one of several 3itua-
tion: arcee (Refecence B3.0.%, p. #-3): |

!
1. The tracking radar 414 notl acquire the misslle aftec 1t -

oo popped out of the water dnd stacrted its poweced flight

0~ Acwnrenge

" 2. The tracking radar loet contact with ths missile

L] .

a¥ 3. The mnissile flight path became such that the wathead

s would detonate sutside of the nuclear hazard ares.

MY ;

‘;‘{' For the conduct of F2IGATE BIRD, iwathor forecasts were needed for the
.{ launch, trajectory., and nuclestr hazard areas. In addition., “orecasts of en
Y |
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Toute weather were needed lfor the alrcraft based on Christmas Island and ¢ er-
ating 1n or nwar the varicus hazard areas. Yorktown. Norton Sound, and Souther-
Jand were to launch and track weather balloons and take surface cobservations
at regular intervals beglnuing 3 days before the shot. WB-50 weather reconnais-
sance ajlrcraft, operating from Christmas Isgland, were to provide cloud sutvell-
lance Information for the nuclear hazard area on shot day. Yorktown weather
facility was to prepare the weathoer reports for operations in the launch hazacd
area. Joint Task Force Weather Central on Christmaz Island was to prepare the
forecants for the nuclear hazard area (Reference B.0.5%, p. £-1).

Operations -

Movement of ships toward the launch area began on 16 April when Ethan Allen
put te sea from Charleston, South Caroclina, The submarine passed through the

. Panama Canal on 21 April and acrived in the launch area on 2 May. On 27 April

the range safety ship, Norton Sound, sajled from Port Huenese, California. with
CJTG 8.3 aboard. On the same day Yorktown. in company with Bcush, Maddox. and
Mocre left Long Beach, Californla. Alsc con that day pPreston left Long Beach
separately. On 28 April Norton Sound rendezvoused with Preston ark]l with Yotrk-
towny and her accompanyirg desttoyers.

During the transit to the launch arwa, the slements of the task group prac-
ticed procedurea required for a successful test. Yorktown and borton Sound
checked out and exercized Nopton Sound's newly lnstalled missile-tracking sys-
tem. Two of Yorkiown's 82fFs had been fitted with tracking beacons llke those
in the four test misslles., The alrcraft flew missions to test the tracking
system and to glve systen personnel practice in rapld acquisition of a target.
Since the rpot where the missile would emwrge from the water would be known
only approximately, the tracking personnel had to jock thelr radar onto the
miseile quickly, before 1t disappeared into the clouds. If they wete unsucceas-
ful, the Nissile Flight Satety Officer was (0o order the destruction of the
missile. In addition. Norton Scund‘s hewly inatzlled underwater telephone was
tested in preparation for communication bhetween the task group commander and
the Mizsile Flight 3afety Officer on board and the submerged Ethan Allen.

Yorktown., Norton Sound, and the destroyers arrived In the launch area on
2 May and rendezvoused with EBthan Allen. Falgout, Southerland. Caroonaco, .nd

Medregal arcived in the impact area on the sane day (Reference C.3.1 prp. G-6
to G-9). '

Cosmunications problems plagusd the rehearsal period. On 2 May the task
force alemsnts ran checks from test poasltions. Full rehearsals were conducted
on 3 and 4 May. Personnel, ships, and aircraft appeared ready, but adequate -
commnicationa between Norton Sound and Hq JTF 8 on Christmas Island could not
be maintained., T™he cosmunications problems had two majoer sources: (1) electro-
aagnetic propagation anomalies present in the test area during the planned pre-
dawn launch tine and for sevsaral hours thereafter, and (2) interference [from
other Pacific Flesst transmissiona. While seeking a solution, the task group
commander delayed tue Polaris launch from 5 to 6 May. A two-part solution was
worked out in which the launch was set for a later hour in the day and all
Pacific Fleatr transmiasions on certaln frequencies were halted, giving exclu-
sive uas to JTF 8 {Reforence C.3.1 pp. G-10 and G-11).
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Despite the prospect of marginal weather at both lamch and impact areas.
the detonation was set for 1100 on & May. About 10is6. a l-hour hold was ordered
tn anticipation of showers that could raln cut radiosctive patecial on fisher-
sen near the nuclear hazard area. Search planes used the held to further check
on the Mahecrmen's location and WB-350s continued charting the weather develop-
ments. Two 30-minute holds caused by the same problewm followed at 1124 and
1200, pushing detonation time back teo 1300. Various ainor technical problems
aboard the submecine, the need to ceposition the sampler alccraft, and clouds
in the launch area pushed back the launch still further. #inally local weather
reconnaissance neac 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 detonsted 1in the air over
the nuclear hazard area at 1430:16 (Reference C.3.1. pp. G-11 amd G-12). Flg-
ures 74 and 75 show the missile on its upwavd flight, and Figure 76 shows the
FRIGATE BIRD cloud. )

- ' . p . a8 i ""ﬁ.'
PR i R WM Y s
W 0. A i A w”_,,_ _"\.:. 4 -
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Figure 74, FRIGATE BIRD Polaris Taunch viewed from heiicopter; Maddox
{00-731) in foreground, DOMINIC.
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Ftgure 75, FRIGATE BIRD Polarts launch
: viewerd f
DOMINIC. wed from USS Maddox (00-731),
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Figure 76.

FRIGATE BIRD cloud as viewed through the periscope of
USS Carbonero (S$S-337), DOMINIC,
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There was no experimental program as such on FRIGATE BIRD, although as part
of the preof test of the system yleld., measurements were made. These yleld mea-
surements were made by optical instrumentation in the submarines and ajrcraft
and by cloud sampling alrcraft. The sampling alrcraft were B-57s based at
Chr_.'istms Izland. Cloud sampling began at H+70 minutes and continued for almost

2 hours (Refarence D.6). Samplers and sampler control aicrcraft were probably
nct| in the viclnity of the burst at burst time. :

Documencary photography from a C-54 alrcraft was planned, but there 18 no
evidence that this took place.

| The possibility of exposure to personnel on surface ships or alrccrafr in
thel_ area of the launch appears to have been nil. Of the ships present, only
Norton Scund d1d 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
oneiof the badgez 1s recorded as showing any exposure and that was 0.038 R, an
extremely low reading.

1

!;‘rhe deck logs of tne four ships at the Impact end of the test range mentlion
no fallout. None of the badges lssued to crewmembers of Medregal show cadiation
exposure and less than 10 percent of Carbonere badges show any: the maximum
was | about 0.021 R, The submarines, of course, were submerged at detonation
l:imé. but they surfaced later and rendezvoused with Southetland to transfer
technical personnel, instruments, and exposad fllm to the latter ship. Because
Falqout and Southerland participated in other shots during DOMINIC, radiation
expcrsure to thelr personnel from FRIGATE PIRD cannct separately be ldentified.

f_'rhe crews of the aircraft from JTG 8.4 participating In cloud sample col-
lectlon over the 1mpact area had potential for exposure. The Ajlr Force 1211th
Test Squadron provided the sampler planes and flight crews, and during the
lond return flight to Christmas Island (525 nmi [973 km)) the crews would have -
been exposed to the radiation emitted by weapon debris that may have stuck to
the :‘5—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 13 essentlally & nuclear
depth charge attached to a missile. On 11 May 1962, USS Agecholm (DD-826).
steaming in an area about 370 nmi (about 685 km) west-gouthwest of San Diego.
California, fired the ASROC at a target raft about 4,000 yacds (3.7 km) dis~

 tant. The target raft and the warhead destonated below the surface at 1302 local

time., coordinates 31°14.7'NM. 124°912.7'W.

Joint Task Group 8.9 (J7G 8.9). a subordinate organization of Joint Task
Force 8 (JTP 8)., conducted the SWORDFISH test. The task group was organized
solely for the test, and it was made up of 19 ships, 2 submarines, some 55
neval aircraf:, 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 (JCS) had directed the Commander JTF 8 (CJTF &)
to conduct an underwater nuclear weapon test using the ASROC, and he in turn
had assigred the task to CJTG 8.3, the naval element of the joint task force,
The astaff of CJTF 3 did much of the $nitial plenning for SWORDFISH. On 3 March
1962, CITG 8.3 established Task Unit 8.3.4 (TU 8.3.4) to complete the planning
for the test. JIG 8.9 was activated on 2% April as an additional command of
CITG 8.3, JIG 8.9 included all the JTGC 8.3 as=mets assigned to the operatilon,
plus elements of other commands as required (Reference C.1.D, p. B-6).

The organization of JTG 8.9, with participating units listed, 13 outlined
belcw (Reference C.1.D., pp. B4 through B-6 and B-12; Reference B.9, pp. 1-3}):
JIG 8.9 CJTG 8.3 in his role as CJIG 8.9
U 8.9.1 Operation SWORDFISH Test Directocate

TE 8.9.1.1 VELA Project Elements: U338 Tawakoni (ATF-114), uss
Apikara (ATP-98). USS Lipan (ATF-8%). yS3 Cree, USS
Gannet (MSC-290), and Chilean ATF Yeglco

TE 8.9.1.2 Wweather Reconnaissance Element: Patrol Squadron 46
(VP-46) ’

TR 8.9.1.3 Technical Photography Elzment: Detachment 35, Heavy
Photographic Squadron Sixty-Two: (VAP-62): Marine
Alrcraft Repalr 3quadron 17; (MAR3S-37): and TU B.3.8
(Mcbile Photographic Unit., Pacific)

TE 8.9.1.4 Oceancgraphic Reconnalssance Element: USS Sioux and
USCEGSS Ploneer
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TE 8.9.1.5 Radlolegical Safety

o

TE 8.9.1.6 Submarine Training Element USE Sea Fox (38-402)

A

;3 TU 8.9.2 Sclentific Unit

§3 TE 8.9.2.1

2w TE 8.9.2.2 Naval Ordnance Laboratory (MOL)

! TE 8.9.2.3 Naval Electronic Laboratory (NEL)

i}ft ' TE 8.9.2.4 Naval Radiological Defense Laboratory (NRDL)
bt )

;}p TE 8.9.2.5 David Taylor Model Basin (DTMB)

3

TE 8.9.2.6 Bureau of 3hips {(BuShips)

TE 8.9.2.7 Bdgerton, Germeshausen & Grier., Inc. (BG&G)
Other patticipating scientific organizacions:

wWoods Hole Oceanographlc Institution (WHOI)D

Texas A&M College

Office of Naval Research (ONR)

U.S. Coast and Geodetic Survey (USCEGS)
T™W 8.9.3 SWORDFISH Operational Unit

W TR 8.9.3.1 Weapon and Souar System Test Element: Agerholm (with
Commander Dest-oyer Squadron 5 embatked), uosg
Richard B. Andersen (DD-T786), USS Hopewell (DD-681).

ki
r',‘n'

SBubmarine 3Squadron 4, and cCarrier Alrborne Early
Warning Squadron 11); (38 Maddex (DO-731) (with
Commander Destroyer Divislon 232 embarcked)., US3
Brush (DD-74%5), USS Samuel N. Moore (DD-747). and
Uss Preston (BD-795).

s USS Razorback (SS-394) (with Commandet Submarine
f:; Division 51 embarked), and Sea Fox

L |

':.:i TE 8.9.3.2 Towed Atray Streaming Element: USS Montlcello (L3D-
P 35) witis Marine Corps Medlum Helicopter Squadron
g 363 (HMM-363) abecard, USS Bausell (DD-B843), and USS
){i Lolala (ATF-108)

-

4 TE 8.9.3.3 Surveillance Element: USS Yorktown (CvS-10) (with
5\; Commander <Carrier Divislon 19 embarked)., carrylng
::_:j the Carcler Antlisubmarine Warfare Group (Anti-
s Submarine Squadrons 23 and 25, Helicopter Antl-
o

o
N

e
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"The role of th+r Army and Air Force In SWORDFISH appears to have been lim-
1ted to a few Individuals. No units of either setvice have been ldentifled.

L)
AN

o‘i

Participating personnel by branches of setrvice or other mator organizations
were ag follows (Reference C.,1.D, pp. B-5 and B-6):
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Navy 4,93%
Marine Cocrps 30
Army 1
Air Focrce . 15 o
Coast & Geodetic Survey 40 .
Chilean Navy (estimated) 75
Project civilians ‘ a4
Total 5.180

TEST OBJECTIVES

SWORDFISH was both 5 weapon system test and a weapon effects test. ASROC
was rapidly coming into the Navy's weapons Iinventory and was programmed for
wide deployment. A successful ficving of an ASROC missile would prove the sys-

‘tem in the hands of regular Navy crew under cenditions similac to those that

might be met in antisubmacine warfare.

The weapon effects program was deaigned, 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 phenomsnology cof undesrwater nuclear explosiong and thelr effaects.

The SWORECTISH scientific dicector divided the ASROC's effects geographic-
ally into two classes, cnsite 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 rapid development of tactics
for ASROC use agJainst submarines. The SWORDFISH test was to help determine
{Refartence C.1.D, p. B~2: Reference C.2007, pp. 3-4):

1. The minimum delivery range that would leave the attacking
destrtovec's sonar in sufficiently good conditicon to per-
mit an immedlace second attack

2. The minimum range at which an attack cculd be launched
and leave the desrroyer's zobility intact, but risking

casualties and damage to equipment

3. The restrictions Iimposed by radiocactivity on the de-
stroyer's subsequent maneuvers

4. The safe standoff discance for a submerged submacine
launching n ASROC

s, 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 bBlast effects on strateglc bhydroacoustical
Systems
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2. Iwprove the theoretical understanding of long-distance
propagation of hydreacoustical signals and hence tche
ability to detect underwater nuclear exploslions

3. Investigate the drift and diffusion of radicactive mate-
rial created by the explosion and 1ts influence on marine

1ife,
l‘.;‘ .
:j TEST SITE SELECTION
2:3 A satisfactory test site regquired weather and physical characteristics
N

that would permit maximum cata collection. Moreover, it needed to be relatively
isolated for protection of those not involved In the test and to minimize
unauthorized observation. Of major importance in the SWORDFISH experimental
program was unimpeded propagation of the shock wave and its reflection from

"~
3]

i::-i the sea floor with a minimum of distortion and absorption so that both the
‘,:_a] direct and reflected shock waves would hit the hulls of JTG 8.9 ships. Conse-
w quently, test organizers looked for deep water over a falrly flat bottom, rela-
o

tively free from sediment. The location also needed to be away from commerclal
fishing. Test planners feared a detonation In a commercial fishing area would

,ﬁ,} regult in catches with detectable levels of tadiocactivity (Reference (C.2007,

o p. 73).

3\

o 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 locaticon finally

JQ selected was somewhat to the north and east of the WIGWAM site. It met the

.':w.j criterla of weather, bottom confiquration, water depth., and lscolation. Ploneser

P mapped a section of the bottom Iln detall, planting a marker buoy designated

.;-'.: Point Alpha (Reference C.2007, p. 73),

) TEST ARRAY

‘.;J, SWCRDFISH was distinguished from prev.ous underwater tests In that the

-::‘1‘ target array included active fleet ships eau'pped with modern weapons at dis-

}é tances from surface zerc close enough *o be considered tactically significant.

Initially, the planners had hoped to have post-World War II dJdestroyers and
submarines. perhaps even a nuclear auhmarins, he part of the target array. They

X {15

r::g had to =mettle, however, for three modernized world War II desttoyers equipped
;ﬂ with ASROC (Agerholm, Anderson, and Bausell) in addition to the destroyss
-::: Hopewell and submarine Razotback. both alse of World Wer IT vintage.,

S

(]

The target-array elements were both towed and under thelr own power. Pro—
ceeding under their own power were Agerholm, Anderson, Hopewwell, and Razorback,
all instrumented to record various data. Anderzon alse secved as the backup
firing shlp in case Agerholm was unakle te launch 1its ASROC. Hopeswell &nd
Razotback were In the array primarily to play a role in the sonar experlments.

Several other ships in the area of the detonation were instrumented, but they
were not counted In the target acray.

5
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‘:" The towed portion of the array was used to position the ASROC target caft
:-;:; and many Instruments. The ocean fleet tug, Molala., slowly pulled a buoyant
iq polypropylene tow line just over 6 miles (l0 Jm) long. The relatively light
R
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weight of :his tow line facilitated handling, and its duoyancy prevented it '
from dragging the instrument stations out of position (Reference C.2005, p. <
47). The line was in sections so that it could be stored on reels of manageable o
size. At intervals along the line when it was streamed out behind Molala were o
eight insttumented coracles. two instrumented platforms, the unmanned destroyer }"
(Bausell) . the target raft, and a raft called the tar htﬂ:o.l. 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 i
with springs suspending Its top and attached instrument mll from 1ts hull R
{(Figure 77) (Reference C.2004, pp. 22 and 23). o
TEST PREPARATIONS _ g
L
From 19 April to 7 May 1962, men and equipoent of JIG §.9 were assembled :::;
in San Diego, Califernia, with task group headquarters establiszhed at the Nava) ot
Repair Station. San Diego preparations for operations at the test site in-—- :-:-

volved four major «fforts: (1) construction of the towed accay. _' (2} shipboard
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inatallation of project equlpmont, (3J) ship inspections, modifications. and
repairs, and (4) rehearsals at s+a (Reference C.2007, pp. 78-79),

Twe cehearsals with all units except the sucvelllance group were conducted
in a tralning acrea near San Diegn. The seawocthinesas of the towed array was
varifiad, Ships' crevs were trained In requicred maneuvers. The timing system
was tested, as was the scheme for cocrdinating the ASROC launch with the posi-
tion of thwe alcrcraft over the surface zero (Reference 2.2007, p. 80! Reference
c.1.0, p. B-9}. e

SAFETY PLANNING

To provide for nuclear safety at peacetime test standards, CJTC 8.3 con-
venad a safety committes of technical experts to examine every aspect of the
potential nuclear hazard and to report to tre task force commander ard the
Atomic EKnergy Commission (REC). I & 26 Mavc 1962 memorandum to CJTF £, the
committee reporred that the test plans assured adequate safety. The teSt plan.
a8 pproved by the commlttes assessed the risks of 5 wild misalile or of a pre-
matute detonation close to the firing ship s0 small as to be accepted without
apecial precautions. Becausc the ASROC warhead was to explode well below the
surface., the water would absorb wmuch of the blast energy. Nevetthelaas, two
altuations had to be congsldered in which the shock wave produced by the dets-
nation wou'd Le a danger to the task Qroup: (!' a major error Jn the missiie's
randge or bearing., and (2) a detonation above " surface or at a shallow depth
{Refetence C.1.D, p. B-7: Relarence C.2L07, pp. $52-%4).

To teduce the 118k 140 an acceptable level, all ships were ex~luded from a
rone extending from minimum to maximum delivecy cange and about 209 on each
side of the linsy of rfire. Although the chance of premature detonation was ex-
tremely small, gqguidelines wete established to minimize the risks 1o personnel

at well as to glve furthe¢ protection In tase of a tange o¢ beating etror
(Refecance 22,2007, pp. 55:%%5)-

1. Shortly before launch all pecsonrel except thoase needed
for the test were 10 Qo bwlow decks

2. Juset before launch, topside personnel without high-density
goqggles ware to turn away and keep their eyed closed until
the ASROC's entry Into the water was verifled

3. Helicopters were to keep at leaar 9,000 yards (8.2 kxm)
from the target raft

. 4. Atccraft directly above the target raft ware to maintain
an altitude of at least 18,000 feet (5,5 km)

2. All other alrcraft were to stay at least 7.%00 yards (8.9
km)} from th~ target rafr

6. The tauk group was to have the capability for predicting
the fallout pattern of anm acc,dental airburst to ald the
~ ships in avolding contaminatiecn,

Part underwater nuclesc fests had revesaled the buue surqge az a maijor poten-
tia]l source of tadioclagical exposure. The FWORNFISH detonation would produce a
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large base surge if 1t occurred approximatesly when and whate planned. Conse-
quantly. the following guidelines weres adopted to minimize personnel hazards
frewm translient radlation borne by the base surge. Again range and bearing
ercocs were a factor in the calculations (Refersner, C,.2007, pp. 53-57):

1. Mo manned surface units wete (o be Iin & dowwind sewmi-
ciccle, 90° to 270° from the expected sucface zero.

2. No manned stationary units upwind wers to be closer than
4,000 yerds (3.7 km) and none crosswind clioser than %,000
yacds (4.6 km) from the projected sucrface zero.

3. If wind speed wire less than 8 knots (14.8 ka/hc), close-
in ships were to "mansuver appropriately.” The meaning of
this ix not aade clear In the soutce documsnts. dut per-
haps thoks 1in charge feared that too light a wind wouild
allow the base sucrge to spread further upwind and cross-
wind than would be the case with a strongec wind,

4. The test would be delayed 1If the wind were less than
3 knots (5.6 lm/hr). .

o

L
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buring the buildup phase, four major tasks affecting cadiation safety were
completed: (1) writing of a radsafe annex for the SWORDFISHM Operation Order,
(2) procurewment of instruments and equipment. (3) selection of qualified. rad-
safe personnel, and (4) indoctrination and training of task group pecsonne]
(Reference C.2007, p. 2268). : '

Sotey
e,

\tj Alchough chances of a tunavey missile or of 8 premstuce detonation were
,‘.:‘ very small and the danger from the base surge Jculd be handled faicly well by
:«‘; carelul positioning of the ships. several postshot activities posed potentlailly
-~ formidable problems 1n rediclogical safery. Instcuments had to be recovered
i from the various platforms and cotecles. Water sasples had to be obtained from
~ the contaminated pool, the eacrlier the bettec. to detecmine device pecfocmance,
) and the radiocective pool had to be tracked,

N The following exposure limits were set for the SWORDEISH cperation (Refec-
H ence 2.9, p. R-I-1): .

i I, The Maximum Permissible Exposure (MPE) for petscnnel who

"o had not reached! their nineteenth Birthday wes not to ex-

.:: coed 1.25 R (gasmma plum neutron)* in 13 consecutive weeks

::; 2. The MPE for individuals who had reached their nineteenth

- bicthday was not to exceed 3.0 R (gamma plus neutron)* in

q i3 consecutive weeks

v : 3. At no time was an Individual's cumulative lifetime expo-

~ sure to exceed an amount detecmined by (N - i8) x S R,

:j where N is the age of the Individual In years at his last

" _ birthday

* Such limits are usually given aad garma plus beta rather than gamma plus neu- .
tron: however, the source document clearly glves beta plus neutron.
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4. Mo individual without a specific watver was to be ex-
possd to radiation unless he had reached his elghteenth
bircthday.

Film badges and standard Navy radiation exposuce forms were 1ssued for all
ptoject personnel, ships. and alccraft assigned to pacticipate in or observe
SWORDFISH. The badges were to be worn at all times once issued {(Reference B.9,
P R-4), ' ! )

Standards were set Yor maxiesa levels ¢f radlclogical contaaination on the
skin and clothing of task gcoup personnel. Standards were alsc set for the
amount of radiological contamination allowed to collect in the evaporators
used aboard ship to produce fresh water before consumption of the water was
prohibited (Reference B.9., pp. R-6, R-I-]1 and R-I-2).

Although the chance of an alirburst was ssall, commanding officers were
enjoined tc snsuce that all personnsl within view of the burst turn away froa
the detconaticn point, close thelr eyes., and cover thelir eyes with thelir fore-
arms to protsct themselves from cetinal burns. All hands not needed on deck

wure to be sent below and ocrdered to keep away from the portholes until after
the blast (Reference 5.%, p. R-7), o

A radiclogical exclusion (radex) ares was defined as an area with a cadla-
tion level of 2.0]10 R/hr gamma or 1.000 counts pec minute (CPM) alpha per 55
cmé, No individual with a total exposure of 2.5 R or greater for the preced-
ing 13 weeks =ould be allowed to enter a radex ares without the pecmission of
the radzafe officer. No gerson was to enter an area with a radlation exposure
rete excesding 11 B/hr (Refecence B.9. pp. H-7 and R-I-1). The towed array was
automatically considered & redex ates regardless of its radiation ievel.

All pofsonnol enteting ot leaving the towed acray ware to be processed
through the decontamination ceniter established on Monticelio. Before goling to
the array, mssmbecrs of a recovery patty were to rocelve protective clothing,
raciation datection Iinstrumwnts, and the latest radex Iinformatles from the
center's radsafe staflf. At least one radsafe monitor was to accompany eech
recovery party. Upon returning from the array, pertonnel wete to be checked
for contamination, Jdecontaminected {f nocessary. and turn in thelt equilprent,
No contaminated clothing was to be worn In clean aceas of the ship (Reference
B.9. pp. R-7 and &-1-3).

Ecuipisent from the target arrcay browught aboard Monticello war o be placed
in predesignated stcrage areas following decontamination 1f feasible. No equlip-
mar. was .0 De worked or or removed from a contaminated storage area wlthout
permisaion from tho .amk group radsafs officer or his cepressntative, No squip-
ment ras to be releassd from the contaminated storage aresas with removabie
contamiration ot exposurs rates exceeding the sstadlished limita, Just what

there 1imits were, however, 18 not clear (Reference B.9, pp. R-7, R~8, and
R-1-4), .

Good weatner waa vi*al to succesaful complietion of the test. The following
criterla for acceptable weathet were estabiished:
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o Sea surface. Crest-to-trough wave heights less than 8 faet
(2.4 motecs)

. e Burface wipds. Steady with speed below 18 knots (33.4 kw/
he), but not less than 3 knots (3.6 km)

& Cloud cover. Less than half the sky covered up to 26,000
foot (6.1 km) altitude,

Safety considerations requicted that fallout peedictions be made to guide
ship escape mansuvers in the esvent of an alcburst. This cequiced fregquent.
planned wwathec obeervations up to 20,000 feet (6.1 km) (Refscence C.2007. p.

62).

Oon board Mopticello the task group had its own weather forcecasting unit.
consisting of one officer and two enlisted men. Tiwy received data and fore-~
casts from the U.S, Fleet Weather Facility. Dajly wsather reconnaissance
flights were flown 1in support of SWORDFISH by VP46 from Waval Air Station
Morth Island., San Diego, California. Piconeer made regular sucface cbeervations
and gathered data dy cadicsonde and pillot balloon. Siour tcansmitted informa-
tion from Point Baker (34°N., 126°W). Yorktown made radar wind balloon ob-
servations (Reference C.2007. pp. 214-218).

The ususl need to keep unauthorized ships and aircraflt away from the test
area was increased during SWORDFISH by the decision to test without prior pub-
1tc announcement of & danger one. Yorktown's Combat Information Center and
alrcraft ptobably bote the major burden of the sucvefllance effort. Surveil-
Jance for sucrface contacts was to extend to & radius of %0 nmi (92.6 m) and
for air contacts to a distance of 100 rmi (185 ¥m) from the planned detonation

point (Reference C.2007, p. 84).

TEST OPERATIONS

On 4 May the task group units began deparcting San Disgo for the test area,
with the majority deperting 7 May. The suctveillance wnit (Yorktown. Brusi).
Preston. Haddox and Mogre) that wes to assist in SWORDFISH 2lso took part in
FRIGATE BIRD about 1.2% nmi {about 2.31% km) south-socuthwest of the SWORDPISH
test area. The Polaris text was conducted on 6 May. at which time the surveil-
lance unit steamed foc the SWORDPFISH site. Aboard Yorkicwn was CJTG 8.3, who
had secved as CJITC 0.8 conducting the Polaris test and who was scheduled to
head Jra 4.0 for SWORDFISH. Early on 9 May, all vitts other than those assigned
to distant stations had asseabled in the test area for poetest conferences and
preparations. Commander JTGC 8.], now 1in his role as Commendec JTG 8.9, trans-

tecred to Ponticello (Reference C.1.D, p. B-il).

SWORDFISH was planned for 10 mMay, but marginal weather and a secies of
minotr technical problems on Agetholm and on the lead A3D alrcraft caused post-
potemesnt of the event for that day and its rescheduling for the next.

The positions of the shipe., aircraft, and towed acray at shnt time ate
shown Iin Figure 78, The projects that each participated in are alsc 'ndicated
in Figuce 70. Positicns of the ships, Instrument stations, and alitcrafc ate
tabulated in Tables 17 and 18. Surface rero, the point ditectly abow the
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Figure 78.
{source:
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Posttions of DOMINIC, SWORDFISH task group elements at shot time
Reference C.2007, p, 95).




Table 17. Positions of task group ships at shot time
relative to surface zero, DOMINIC, SWOROFISH.

«-S'f Ranged Bearing
:-"':‘ Array Elament {yards} {km) {degrees)
4
g USS Bayse)l (D0-845) 2,200 0.67 - 338
i YsS Agerholm (DD-826) 4,348 1.325 298
USS R.8. Apderson (00-786) 4,150 1.265 325
USS Sloyx (ATF-75) 8,650 2.637 342
> USS Mopewel] (DD-581) 4,200 1.280 21
:‘1 USS Razorback (SS-394) 4,600 1.402 251
_ Us$S Monticelle (LSD-35) 7,940 2.420 250
‘ USS Moiala (ATF-108) 6,250 1.905 aq
X Flattorm 10 1,427  0.435 335
= Platform 20 ' 1,000  0.317 332
3 Target RaftP 48  0.106 306
R Coracle 10 2,415  0.754 . 337
K Criacle 20 1,171 0.522 137
Coracle 3P 1.393 0.428 135
; Coracle &P 810 0.247 18)
::j Coracle SP 1,190 0.363