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FACT SHEET

CASTLE was a six-detonation nuclear weapon test series (see tabje)

held at the Atomic Energy Commission's (AEC) Pacific Proving Ground | (PPG)

in Spring 1954. The PPG consisted principally of Enewetak* and Bikini

atolls in the northwestern Marshall Islands in the Central Pacific Ccean.

Assigned
Date Name Location Magpitude

1 March BRAVO Bikini; sandspit off Nam Island 5 MT?
27 March ROMEO Bikini; barge in BRAVO crater 1MT

7 April KOON Bikini; surface of Eneman Island 130 KT
26 April UNION Bikini; barge in lagoon off Iroij Island 619 MT

5 May YANKEE  Bikini; barge in UNION crater 13)5 MT
14 May NECTAR  Enewetak; barge in MIKED crater 1.99 MT
Notes:

q0ne kiloton equals the approximate energy release of the explosion pf

one thousand tons of TNT; one megaton equals the approximate energ

release of the explosion of one million tons of TNT.
b 10.4-MT IVY series detonation in 1952.
HISTORICAL BACKGROUND

The CASTLE series was held to test large-yield thermonuclear, or jy-

drogen, devices. Work on this class of devices had progressed through the

GREENHOUSE, GEORGE experimental shot in 1951 and the IVY, MIKE shot o

1952. MIKE was the first device that generated a substantial explosiyge

energy from the fusion, or joining, of hydrogen atoms. These explosi

* The spelling of Marshall Island place names has changed in recent y
in order to more accurately render the sounds of the Marshall Islan
names using English spelling.
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devices were developed by the AEC, the civilian agency authorized tq per-

form this activity by the Atomic Energy Act of 1946.

The devices were tested at the PPG by a joint military and civiljian
organization, designated as Joint Task Force 7 (JTF 7). This was a pili-
tary organization in form, but was populated by military, civil servjce,
and contractor personnel of the Department of Defense (DOD) and AEC.] The
commander of this force was the appointed representative of the AEC jpnd
reported also to the Joint Chiefs of Staff (JCS) and the Commander i
Chief, Pacific (CINCPAC). The peak DOD numerical strength at CASTLE|was

approximately as follows:

Uniformed military 9,800
DOD civil servants 250
DOD contractors 60
Total personnel 10,110

Numerous technical experiments were carried out in conjunction wilth
each of the six detonations. These experiments measured the power a
efficiency of the devices apd attempted to gauge the military effectq of
the explosions. DOD personnel participated in this test operation a
individuals whose duty stations were at the AEC design laboratories, Bs
units performing separate experiments, and as units performing variou
support roles. The CASTLE operations placed almost all of the Navy shp-
port group at Bikini, where its ships provided living space for persojnel
who were evacuated from the islands for the first test and then couldjnot

ret:rn to live there because of the potential radiation exposure.

An extensive radiological safety program was instituted whose obj%c-

tives were:

1. Maintenance of personnel radiation exposure at the
lowest possible level consistent with medical knowl-
edge of radiation effects and the importance of the
test series.

2. Avoidance of inadvertent contamination of populated
islands or transient shipping.
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The program established an organization to provide radiological

(radsafe) expertise and services to the separate components of

force who were responsible for personnel safety within their co
Personnel were trained in radiological safety, and standards go
maximum permissible exposures (MPE) were established. Film badg
provided to a large portion of the participating personnel. Per
likely to be exposed to radiation were badged as well as a repre
group of the remainder. An extensive weather forecasting group
lished in order to predict wind directions and areas of potentia
Personnel were evacuated from danger areas before each detonatio
entry to contaminated areas was restricted to the personnel requ
retrieve important data. The amount of radiation exposure for t

sonnel was monitored.

TEST OPERATIONS AND EXPOSURES
The first event of this series, designated BRAVO, had a yieldjof 15 MT
and was the largest device ever detonated in atmospheric nuclear
by the U.S. Government. Significantly exceeding its expected yie
detonated at Bikini Atoll, released large quantities of radioacti
rials into the atmosphere, which were caught up in winds that spr
particles over a much larger area than anticipated. This resulte
contamination and exposure of some individuals either stationed o
ing on distant atoils or aboard various vessels. Acute radiation

were observed among some of these people.

A limited number of JTF 7 personnel received radiation exposur%s con-
siderably in excess of the initially established CASTLE MPE. This]opera-
tional limit was established at 3.9 roentgens (R) gamma within anyj}l3-week
period of the operation. In particular, three members of the U.S.|Navy
Bikini Boat Pool had heavily exposed badges with readings from 85 fo 95 R,
and 28 Army and Air Force personnel had film badge exposures that fgead as
high as 78 R. All these men were medically evaluated at Kwajaleind Sub-~

sequently, follow-up on 29 of them was done at Tripler Hospital in Hawaii.




The results of these medical observations were reported as "essentﬁally

negative" or "generally negative."

BRAVO fallout on some Navy ships also resulted in additional pgrsonnel

+

who had exposureé approaching or exceeding the CASTLE MPE of 3.9 R.J] To
allow for operational completion of the remaining CASTLE shots, it pecame
necessary to issue a number of waiver authorizations permitting exppsures
of as much as 7.8 R. In a limited number of cases, even this level] was

exceeded.

As a result of BRAVO, 21 individuals on the USS Philip (DDE-498] and
16 on the USS Bairoko (CVE-115) sustained small skin lesions resembjing
burns that were definitely classified as beta burns. The affected person-
nel received radiological contamination while on the weather deck o} sta-

tioned near ventilation blowers. These all healed without complica

The USS Patapsco (AOG-1), a Navy gasoline tanker, which was approxi

180-195 nautical miles (333-360 kilometers) northeast of BRAVO's gr
Zero at the time of detonation, received fallout as it returned to
Harbor. Exposure estimates as high as 18 R are possible, assuming
individual was on deck 24‘hours a day with the ship retaining 100

of all fallout radioactivity and using the highest reading from rad

surveys. For an individual who spent only 8 hours a day on deck and 16
hours a day inside, and assuming that the storm conditions washed o 50
percent of the activity en route, the estimated dose is 3.3 R.

The other five CASTLE detonations, though extremely important a
weapon tests, did not produce significant, unexpected personnel radihtion
exposures.

While small numbers of personnel at CASTLE did receive exposures]in

excess of imposed standards, by far the largest portion did not. Injfact,
the radiation exposure for JTF 7 personnel at CASTLE averaged about
1.7 R. The recorded CASTLE exposures are summarized in the table on]the
following page.




CASTLE Exposures

No. of

Exposure Range (R)

High
Persons Dose Zero?@ (0,001- 1.001- 3.001- 5.00l- Over] Recorded
Service Badged Unavail Exposure 1.000 3.000 5.000 10.00 10.0 (R)
Army 1,503 8 27 1,276 121 60 8 3 78¢
>1%b 2% 85% 8% 4% >1%  >1%
Navy 6,255 35 113 3,544 1,945 453 157 8 96
>1% 2% 57% 31% 7% 3% >1%
Air Force 844 15 12 494 208 59 25 31 | s2d
2% 1% 58% 25% 7% 3% 4%
Marine 193 2 13 67 78 29 4 0 5.510
Corps 1% 7% 35% 40% 15% 2% 0%
Other 2,175 170 86 1,221 323 292 81 2 27.825
Govt 8% 4% 56% 15% 13% 4% >1%
Contractor —_— —_— —_ —_— —_
Totals 10,970 230 251 6,602 2,675 893 275 44 96
% of Total 2% 2% 60% 24% 8% 3% >1%
Notes:
87ero doses were not recorded in the Consolidated List of CASTLE Radiological Exposures

for many units.

Bpercent of total service personnel in each group.

“Three unbadged Army personnel on Rongerik Island originally were assigned a dgse of
98 R, which was taken from a badge mounted on a tent pole.

dThe high value comes from badges worn by Air Force personnel on Rongerik. Th
Air Force has assigned an estimated total dose of 86 R to each member of its

group.

U.s.
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PREFACE

Between 1945 and 1962, the U.S. Atomic Energy Commission (AEC) con-
ducted 235 atmospheric nuclear weapon tests at sites in the United Stat
and in the Pacific and Atlantic oceans. 1In all, about 220,000 Departme
of Defense (DOD) participants, both military and civilian, were present
the tests. Of these, approximately 142,000 participated in the Pacific
test series and approximately another 4,000 in the single Atlantic test

series.

In 1977, 15 years after the last aboveground nuclear weapon test, t
Center for Disease Control (CDC) of the U.S. Department of Health and H

Services noted more leukemia cases than would normally be expected amond

at

an

about 3,200 soldiers who had been present at shot SMOKY, a test of the
PLUMBBOB Series. Since that initial report by the CDC, the Veterans A
istration (VA) has received a number of claims for medical benefits fro
former military personnel who believe their health may have been affect

by their participation in the weapon testing program.

957

In late 1977, the DOD began a study that provided data to both the (PC

and the VA on potential exposures to ionizing radiation among the milit
and civilian personnel who participated in the atmospheric testing 15 t
30 years earlier. 1In early 1978, the DOD also organized a Nuclear Test
Personnel Review (NTPR) to:
® Identify DOD personnel who had taken part in the
atmospheric nuclear weapon tests

® Determine the extent of the participants' exposure to
ionizing radiation

® Provide public disclosure of information concerning
participation by DOD personnel in the atmospheric
nuclear weapon tests.




This report on Operation CASTLE is one of many volumes that 31: the
product of the NTPR. The DOD Defense Nuclear Agency (DNA), whose [Director

is the executive agent of the NTPR program, prepared the reports, jwhich

are based on the military and technical documents reporting variogys aspects
of each of the tests. The reports of the NTPR provide a public rdcord of
the activities and associated radiation exposure risks of DOD pergonnel

for interested former participants and for use in public health rdsearch

and Federal policy studies.

The information from which this report was compiled was primajily ex-
tracted from planning and after-action reports of Joint Task Forcq 7
(JTF 7) and its subordinate organizations. What was desired werefdocu-

ments that accurately placed personnel at the test sites so that gheir

degree of exposure to the ionizing radiation resulting from the tgsts
could be assessed. The search for this information was undertakeg in
archives and libraries of the Federal Government, in special collgctions
supported by the Federal Government, and, where reasonable, by dijcussion
or review with participants.

<«

For CASTLE, the most important archival source is the Modern Hilitary
Branch of the National Archives in Washington. The Naval Archivefp at the
Washington Navy Yard also was helpful, as was the collection of dpcuments
assembled by the Air Force Weapons Laboratory (AFWL) Historian, the col-
lection now being housed in the AFWL Technical Library at Kirtlanp Air
Force Base, Albuquerque, New Mexico. Other archives searched werp the
Department of Energy archives at Germantown, Maryland, its Nevada] Opera-
tions Office archives at Las Vegas, and the archives of the Test Ppivision

of the Los Alamos Scientific Laboratory (LASL).

JTF 7 exposure records were retrieved from the archives, andn[n addi-
tional file of exposure-related documents that had been microfilmpd by the

Reynolds Electrical and Engineering Company, Inc. was also usefull

The major gap in information sources is in primary documentatfion of

personnel movement in areas of potential radiation exposure. Thiks has

7




been compensated for, where possible, with inferences drawn from sedondary

sources and the exposure records themselves.

The work was performed under RDT&E RMSS B350079464 U99 QAXMK 504-09

H2590D for the Defense Nuclear Agency by personnel from Kaman Tempo
merly General Electric--TEMPQO) and R.F. Cross Associates as subcont

Personnel contributing research, editing, and graphics and not 1list

the DD-1473 form include:
S. Bruce-Henderson, Kaman Tempo, Santa Barbara
F.R. Gladeck, Kaman Tempo, Alexandria
J.H. Hallowell, Kaman Tempo, Santa Barbara
F.W. McMullan, Kaman Tempo, Albugquerque
R.H. Miller, Kaman Tempo, Albuquerque
R.E. Pozega, Kaman Tempo, Albuquerque
W.E. Rogers, Kaman Tempo, Santa Barbara
C.F. Shelton, Kaman Tempo, Alexandria
P. Sturman, Kaman Tempo, Alexandria
B.L. Treloar, Kaman Tempo, Santa Barbara
L. Berkhouse, R.F. Cross Associates ,
S. Davis, R.F. Cross Associates
P. Dean, R.F. Cross Associates
M.K. Doyle, R.F. Cross Associates

C.B. Jones, R.F. Cross Associates.

(for-

IC tor.
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Guidance was provided by the Biomedical Advisor of the Defense Nuclgar

Agency, Dr. Edwin T. Still, and Mr. Renneth W. Kaye of his office.
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CHAPTER 1
OVERVIEW

INTRODUCTION
Purpose

CASTLE was a test series in which six nuclear fusion devices

ere

detonated at the Atomic Energy Commission's (AEC) Pacific Proving Ground

(PPG) at Enewetak and Bikini atolls in the spring of 1954. Tablg 1 lists

the detonations.

Table 1. CASTLE detonations, 1954.

Assigned . L

Date Name Location agnitude

1 March BRAVO  Bikini; sandspit off Nam Island 15 M7
27 March  ROMEO Bikini; barge in BRAVO crater 11 MT

7 April  KOON Bikini; surface of Eneman Island 110 KT
26 April UNION Bikini; barge in Tagoon off Iroij Island 6.9 MT

5 May YANKEE  Bikini; barge in UNION crater 13.5 MT
14 May NECTAR  Enewetak; barge in MIKED crater 1.69 MT
Notes:
40ne kiloton equals the approximate energy release of the explosjon of one
thousand tons of TNT; one megaton equals the approximate energy]release of
the explosion of one million tons of TNT.
b10.4 MT, IVY series detonation in 1952.

This report documents the participation of Department of Defegse (DOD)
personnel who were active in this test series. Its purpose is tolbring
together the available information about this atmospheric nuclear jtest
series pertinent to the exposure of DOD personnel, both uniformedjand ci-
vilian employees. The report attempts to explain the reasons thaJ DOD
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personnel were present at these tests, lists the DOD organizations repre-
sented, and describes their activities. It discusses the potential radiaj
tion exposure involved in these activities and the measures taken for the
protection of personnel from these participating DOD organizations. It

presents the exposures recorded by the participating DOD units. The in-

formation is limited to these points.

Historical Background
CASTLE was the culmination in the development of the super, or hydro-
gen, bomb that began in 1950. Fusion, or thermonuclear, reactions had
been used in 1952 to generate a very powerful detonation of the MIKE de-
vice in Operation IVY, but MIKE was not a deliverable nuclear weapon. In
BRAVO, the first test of the CASTLE series, a device more powerful than
MIKE was exploded that, although not a weapon, was capable of delivery by

an aircraft (Reference 1l).

The BRAVO detonation also generated a cloud of device debris and coral
particles that brought unexpected heavy exposures of ionizing radiation to
some of the U.S. servicemen aiding in the conduct of the tests, to foreign
fishermen, and to Marshall Islands residents. Radiation injuries resulted

to some in the latter groups.

CASTLE also was the first Pacific test in which the University of Cal-
ifornia Radiation Laboratory (UCRL) at Livermore provided a nuclear device
for testing, detonated as the KOON event of the series. All previous nu-
clear test devices had been designed at the Los Alamos Scientific Labora-

tory (LASL), New Mexico.

Report Organization

Subsequent sections of this overview chapter discuss the form of ex-
perimental nuclear weapon test programs with the emphasis on the potential
radiation exposure of participating DOD personnel. The experimental ac-
tivities are considered first without particular reference to the geo-

graphic location of the testing, and are then related to the geographic
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limitations on such activities at the Pacific Proving Ground ¢
portion of the experimental program of heaviest DOD participat

emphasized.

The chapter concludes with a description of Joint Task Ford

PG). The

on is

e 7 (JTF 7),

the organization that conducted Operation CASTLE, and indicateT how the DOD

elements within JTF 7 functioned.

Chapter 2 is concerned with the radiological safety (radsafle) aspects

of the tests. This chapter documents the procedures, training,

and equip-

ment used to protect participants from the radiation exposure JInherent in

the test operations.

Chapter 3 focuses on the role of the DOD in the experiment]l program

of CASTLE in general, leading to a discussion of the DOD opera
the test events in particular in Chapters 4 and 5. Chapter 4 ¢

the BRAVO detonation, and Chapter 5 presents the detonations £d
BRAVO,

ions for
iscusses

llowing

Chapters 6 through 9 report participation by the Army, Na
and Marine Corps, respectively. Chapter 10 summarizes the par
of other government agencies and contractors. A listing of pa
units and a statistical characterization of their personnel ex
included in these cﬁapters. The personnel exposures are discu
Chapter 11l.

Appendixes include: A -- Radsafe-related documents prepar
CASTLE; B -- Glossary of Terms, Abbreviations, Acronyms, and U

C -- Island Synonyms; and D -- Index of Participating Organiza

NUCLEAR TESTS AND RADIATION EXPOSURES

Nuclear testing before 1963 usually consisted of the uncon
nation of nuclear devices (usually not weapons) in the atmosph
devices might be placed on a platform or a barge on the surfac

atop a tower, supported by a balloon, dropped from an airplane

27

, Air Force,
icipation
ticipating
osures are

sed in

d for
its;

ions.

ined deto-
re. The
, blaced

or flown




on a rocket. On occasion, devices were detonated underwater or burij

the earth.

In theory, personnel could be exposed either by the radiation em
4

at the time of explosion and for about 1 minute thereafter -- usuall

ferred to as initial radiation -- or the radiation emitted later (re

N ——

radiation). In practice, however, there was no involuntary direct e

sure of personnel to initial radiation during testing. This is part
the violent nuclear explosion process itself; close enough proximity
initial radiation exposure would place an observer within the area s

V

by lethal blast and heat waves.

The neutron component of initial radiation did indirectly contri
to the possibility of personnel exposure. Neutrons are emitted in 1
amounts by nuclear weapon explosions. They have the property of alt
certain nonradiocactive materials so that they become radiocactive. T
process, called activation, works on some forms of sodium, silicon,
The a

tion products thus formed were added to the inventory of the radioac

cium, manganese, and iron, as well as other common materials.

products formed in the explosion process. The radiation emitted by

inventory is referred to as residual radiation.

The potential for personnel exposure to residual radiation was mi

of the heavy elements, uranium and plutonium, split into lighter ele

more of a real problem. In the nuclear explosion process, fissionin

releasing energy. These lighter atoms are themselves radiocactive ang
cay, forming another generation of descendants from the original fis
This process is rapid immediately after the explosion but slows late

continues for years at very low levels of radiocactivity.

The overall radioactivity of all the fission products formed decs
a rate that is closely approximated by a rule that states that for e
sevenfold increase in time the intensity of the radiation will decre

a factor of ten. Thus, a radiation rate of 1 roentgen per hour (R/ht
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1 hour after the burst would be expected to be 0.1 R/hr after
0.01 R/hr after 49 hours. This rule seems to be valid for ab
following an explosion, after which the observed decay is som
than that predicted by this relationship. The activation pro

general, decay at a faster rate than the fission products.

Fission products and the activation products, along with
uranium or plutonium from the device, are the components of t
material in the fallout cloud, and this cloud is the primary

tential exposure to residual radiation.

In a nuclear airburst in which the central core of intensg
terial, or fireball, does not touch the surface, the bomb res
ing the fission products, the activation products resulting f
interaction with device materials, and unfissioned uranium ang
nium) are vaporized. These vapors condense as the fireball r|
cools, and the particles formed by the condensation are small
like. They are carried up with the cloud to the altitude at

rise stops, usually called the cloud stabilization altitude.

7 hours and

t 6 months
hat faster

cts, in

fissioned
radiocactive

urce of po-

ly hot ma-

ues (includ-

]:m neutron

/or pluto-
ses and
and smoke-
hich its
The spread

of this material then depends on the winds and weather.
is small, the cloud stabilization altitude will be in the low
and the material will act like dust and return to the Earth's
matter of weeks. Essentially all debris from bursts with yie]

lent to kilotons of TNT will be down within 2 months (Referen

If t]e burst size

r atmosphere
surface in a
ds equiva-

e 2). The

areas in which this fallout material will be deposited will agpear on maps

as bands following the wind's direction.
to megatons of TNT) will have cloud stabilization altitudes i
sphere (above about 10 miles [16 km] in the tropics); the rad
terial from such altitudes will not return to Earth for many

its distribution will be much wider. Thus, airbursts contrib
potential for radiation exposure to personnel at the testing

there may be some residual and short-lived radiation coming £
surface materials under the burst if the burst altitude is su

for neutrons to reach the surface.
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Surface and near-surface bursts pose larger potential radiation exqo-
sure problems. These bursts create more radiocactive debris because moje
material is available for activation within range of the neutrons genej}-
ated by the explosion. In such explosions, the extreme heat vaporizes
device materials and activated Earth materials as well. These materials
cocl in the presence of additional material gouged out of the burst crjter.
This extra material causes the particles formed as the fireball cools }fo
be larger in size, with radiocactivity embedded in them or coating thei
surfaces. The rising cloud will lift these particles to altitudes thaf
will depend on the particle size and shape and the power of the risingjair
currents in the cloud, which in turn depend on the energy of the burst
The largest particles will fall back into the crater or very near the
burst area with the next largest falling nearby. It has been estimate
that as much as 80 percent of the radioactive debris from a land—surfa[e

burst falls out within the first day following the burst (Reference 2)}

Bursts on the surface of seawater generate particles consisting malinly
of salt and water drops that are smaller and lighter than the fallout par-
ticles from a land burst. As a consequence, wdter-surface bursts prodice
less early fallout than similar weapons detonated on land. The large-field
surface bursts in the PPG over relatively shallow lagoon waters or on fery
little truly dry land probably formed a complex combination of land-syrface-

and water-surface-burst particle-size characteristics.

Several surface detonations at the PPG were of such a large size Tat
t

he

weapon's radiocactive debris and activated materials. The water that qver-

they formed underwater craters. These craters retained a fraction of

lay these craters acted as a shield to protect surface operations fromf the
radiation from this material, but it also provided a means for the maflerial
to move from the craters into the general circulation system of the ldgoon
waters. The craters were subject to washing and silt plumes were obsqrved
to come from them for long periods after the shots; it is reported th3t

plumes from the MIKE crater were visible a year after the detonation {Ref-

erence 3, p. 207).
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Detonations on towers may be considered as low airbursts or gro

bursts, depending upon the relative height of the detonation and i

A larger burst will create more fallout than a smaller burst on an

height tower not only because of the additional fission products ang

debris, but also because it will pull up more Earth materials, or e

a crater.

of easily activated materials.

also act as centers for the debris vapors to condense on to form th

particles that lead to heavier early fallout.
or plutonium inefficiently will cause more of these radioactive co

of the device residue to be dispersed.

EXPERIMENTAL PROGRAM

Central to the test series was the experimental program. This

and its requirements dictated the form of the test organization ang

detail of personnel participation. Like most of the preceding nuc
series, CASTLE's experimental program incorporated two aspects, th
important of which was the development of the weapons themselves;

ondary experiments involved the measurement of the explosive and r

effects.

These two aspects can serve as a rough measure of differentia

interest between the major participants: the AEC interest in wea
4 velopment, and the DOD interest in the military application of th
of the explosions. The several parts of the weapon development a
effects studies each had particular features that led to the poss

of radiation exposure.

Weapon Development

In testing devices, weapon designers are interested in two cl
measurements: the total energy release, or equivalent explosive
the device, and the rate of release. The total energy release me
ments are called yield measurements, and the rate of release meas

are called diagnostic measurements.
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YIELD MEASUREMENTS. Device yield is usually determined by several
methods, two of which involve photo-optical techniques. Growth of the in-
tensely hot and radiating mass of device debris and air that constitute
the nuclear fireball varies with its yield. Cameras were therefore used
to record this growth, and film records subsequently analyzed to infer
yield. The duration and the intensity of the energy pulse in the opticald
thermal spectral region also vary with yield; thus, light detectors cou-

pled to recorders were also used to derive yield.

In addition, yield may be determined by collecting and analyzing a
representative sample of the device debris. Inferences are then drawn

regarding the yield, based on knowledge of the materials in the unexplode

i —

device.

The construction, instrumentation placement, and data recovery for th
photo-optical yield determinations did not usually require personnel to b
in areas with a high potential for exposure to radiation. Cameras and
light detectors need only a clear field of view of the burst point and
enough breadth of view to encompass the fireball. Camera placement did
not involve personnel at times and places of heavy contamination., Film
recovery generally did not involve high exposure potential, as the photo
stations were usually at ranges and in directions not heavily contaminatép

by fallout.

The sampling of device debris, however, necessitated much closer con-
tact with higher levels of radicactivity. The technique used in CASTLE
and most atmospheric tests was to fly aircraft with collectors directly
through portions of the radiocactive cloud. About 90 percent of the fis-
sion debris was usually considered to be in the upper portion of the
radicactive cloud (Reference 2). Several aircraft were used to obtain a
representative sample. The aircrews were exposed to the radiation emitt;d
by the radioactive particles in the cloud as they flew through. The air
craft flying these sampling missions picked up significant amounts of raf

diocactive material on their surfaces, posing additional and continuing
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radiation, exposures to the aircrews as they returned to base, as well as

to decontamination ground crews. The samples collected were radid
cally "hot" and required special handling as they were taken from

craft and prepared for shipment to the laboratory for analysis.

DIAGNOSTIC MEASUREMENTS.
gressive release of increasing amounts of nuclear radiation, some
directly escapes the device.

with the associated material of the device itself and is converted

logi-

the air-

The explosion of a nuclear device iq a pro-

pf which

The rest of the radiant energy intefacts

into

differing forms of radiation and into the kinetic energy of the rdgmaining

materials in a small fraction of a second. The intensely hot cors
reradiates, heating the surrounding air and creating a shock wave

propagates outward from the burst point.

The weapon diagnosticians used sophisticated techniques to fol

then
that

low the

processes that occur during the device explosion. Detectors and

tors were run up to, and sometimes inside, the device case so tha
diation being sampled could be directly channeled some distance a
there be recorded by instrumentation designed to survive the ensu
To enhance its transport, radiation was conducted through pipes (4
evacuated or filled with special gases) from the device to statioj
recording instrumentation was located or where the information co

retransmitted to a survivable recording station.

Radiation measurements are based upon the effects that result

interaction of the radiation with matter. Fluorescence is one su
Materials that fluoresce with radiation exposure were placed in v
cameras or light detectors to provide a record of the variation o
escent intensity with time, thereby providing an indirect measure

the radiation environment.

Other methods of detecting radiation involve the shielding (a
tion) properties of earth materials, water, and other substances.
materials are also used to baffle or collimate radiation to ensurT

radiation is directed toward the detecting instrument.
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Radiofrequency energy produced by the explosion can be detected by
radio receivers and, with the addition of filtering and processing cir-
cuitry, can also provide information about the energy flow from the ex-
plosion. Such measurements permit remote placement of receiving and

recording instruments.

Preshot preparation included the hazards normally associated with heavy
construction, and some exposures of workers to radiation occurred in areas

contaminated by earlier tests.

The potential for radiation exposure of personnel associated with
weapon diagnostic experiments depended upon the proximity of the measure-
ment or data recovery point to ground zero and the time lapse between the

detonation and the data collection.

The primary radiation exposure potential is from fission* products and
materials made radiocactive by neutron activation of device and Earth mate-
rials in the vicinity of ground zero. Thus, the distance from ground zero
is a principal factor in assessing exposure to persons engaged in the ex-
perimental program. '

Since radiocactive material decays with time, the time lapse between
the explosion and exposure is a critical factor in dose assessment. Pri-
mary recording media for these'experiments were photographic films from
oscilloscope, streak, or framing cameras located in survivable bunkers
near the detonation point. Because radiation fogs film in time, these
films and other time-sensitive data were removed from the bunkers by
helicopter-borne personnel within hours of the detonation to minimize
damage by fogging. This recovery constituted the main potential for ex-

posure of weapon diagnostics participants.

* Although the CASTLE devices were thermonuclear, or fusion, devices, a
significant portion of their energy release resulted from fission
processes.
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Effects Experiments

All the CASTLE shots tested new weapon developments. Prioritie
time and space and go or no-go considerations favored the weapon de
ment exper iments over the effects experiments. Although the effect
periments were clearly secondary, they directly involved a relative
large number of DOD organizations and individuals and are therefore
prime importance for this report. 1In fact, the total support requi
for the effects experiments were 60 percent of the total support re

ment (Reference 4, p. 57).

The effects experiments were intended to acquire urgently neede

tary data that could not be obtained from the smaller yield tests ag

Nevada Proving Ground (NPG), now called the Nevada Test Site (NTS).
exper iments may be classed into two general kinds. The first class
measurements was made to document the hostile environment created
nuclear detonation. The second class of effects experiments docume
the response of systems to the hostile environment; these measurem
termed systems response exper iments.

ENVIRONMENTAL MEASUREMENTS. The purpose of environmental meas
was to gain a comprehensive view of the hostile environment create
nuclear detonation to allow military planners to design survivable
tary hardware and systems and train personnel to survive. Example
environmental measurements include static (crushing) and dynamic (H
wind) air pressures in the blast wave, heat generated by the detons:
and fallout radiation. The measurement techniques employed for C
varied with the effect being measured, but usually measuring devic
gauges were placed at a variety of ranges from ground zero and the
urement recorded in scme way. A wide variety of gauges and data r¢
techniques was used. In some cases, measurements were similar to
being made by the weapon designers, but at greater distances or lo
after the detonation, which simplified the recording of the data,

the recovery problems were by no means trivial.
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Rugged, self-recording gauges had been developed for blast and thgrmal
radiation measurements by 1954 so that complete loss of data from a pfoj-
ect would not occur if instrument recovery were delayed, for example,|by
heavy fallout. For nuclear radiation measurements, however, prompt dgkta
recovery was still desirable because the gauges used might be thin fo}jls
of material that would be made radiocactive by the burst-time neutrons
hence, early observation was necessary, before the information contaiped

in the induced radiation pattern decayed away.

The potential for radiation exposure of personnel responsible for]en-
vironmental measurements in general depended on their proximity to the de-
vice and the time that elapsed between detonation and instrument rec:Eery,
as was the case for weapon development experimentation: the nearer ih

space or time to the detonation, the greater the potential for exposuke.

SYSTEMS RESPONSE EXPERIMENTS. To document the response of systemg to
the hostile environment, military hardware (such as aircraft or naval

mines) was exposed to the effects of nuclear detonations.

The techniques used for ‘the systems response experiments were corTept-

ually simple: exposure of the system of interest and observation of fits

response. Actual conduct of the experiments was far more complex. e
level of the threat to which the system was exposed almost always reduired
documentation so that the response could be properly understood, necgssi-
tating an environmental experiment along with the systems response efperi-
ment. It was often not enough to know whether the system survived, t
rather, the response of the component parts and their interactions w3s
required, entailing the placement of sophisticated instrumentation a

recording devices.

While the potential radiological exposure for these systems resp&nse
experiments was governed primarily by the closeness in space or time{] an
additional problem arose. Often, when the subject of the exposure ifself

was recovered for closer examination, it could be contaminated by deyice
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debris or even be radioactive because of the activating effects

device's neutron output.

OCEANIC TESTING OPERATIONS
The implications of oceanic testing have only incidentally
marked upon.

operations during CASTLE.

Marshall Islands Setting

The Marshall Islands are in the easternmost part of the ar
The Marshalls cover about 770 th
(2 million ka) of the Earth's surface but the total land area

about 70 m12

Micronesia ("tiny islands").

(180 kmz). Two parallel chains form the islands:
Sunrise) to the east, and Ralik (or Sunset) to the west; both
Bikini are in the Ralik chain at its northern extreme. Figure
these islands in the Central Pacific, Figure 2 is a map of Ene

and Figure 3 is a map of Bikini Atoll,

Typical atolls, Enewetak and Bikini are coral caps set on
submerged volcanic peaks that rise to considerable heights fro
floor. Coral and sand have gradually built up narrow islands

like formation with open ocean on the outside and a relatively

These are now discussed, especially as they relat

i

|
#

of the

peen re-

to DOD

known as
sand mi2
is only
Ratak f(or
ewetak and
1 shows

etak Atoll,

runcated,
the ocean
nto a ring-

sheltered

lagoon on the inside. Both atolls have two passages, a wide p

deep one, that permit access to their lagoons from the sea. E
has a third.

20 feet (6 meters) above high tide.

All the islands are low-lying, with elevations s

During nuclear testing, the more populated, support-orien
were the south and southeast areas of the atoll where the lar
exist. Devices were detonated on the northern islands and ow
ern reefs. The western sections of the atoll were not involw

activities except for limited use as instrumentation sites.

Elliptically shaped, Enewetak is approximately 550 nmi (1

|

southwest of Wake Island and 2,380 nmi (4,410 km) southwest o
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It encloses a lagoon 23 miles (37 km) in diameter and has a total land
area of 2.75 mi2 (7.12 kmz), with elevations averaging 10 feet (3 meters
above mean sea level. The support section of Enewetak (Enewetak, Parry,

and Japtan islands) constitutes about 34 percent of the atoll's land sur

face. The string of islands from Runit to Bokoluo, the detonation area,
constitutes about 32 percent. The various names used for the islands of

the atoll are listed in Appendix C, "Island Synonyms."
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Bikini is 189 nmi (350 km) east of Enewetak. Its islands c
about 2.7 mi2
miles (40.2 km) long and 15 miles (24.1 km) wide, with a maximu
about 200 feet (6l meters). The land area is concentrated in t
islands, from Bikini to Eneu islands, which form about 53 perce

land total, with 24 percent taken up by the southern section of

(7 km2) of surface area and encircle a lagoon thaf

#nsist of
is 25

h depth of
ne eastern
nt of the
Enidrik to

Rerckoj. The detonation area in the north occupies about 19 pe#cent of

the land area.

The climate of Enewetak and Bikini is tropical marine, gené;ally warm

and humid. Temperature changes are slight, ranging from 70° tg

90%F (21°

to 32°9C). Rainfall is moderate, and prolonged droughts may oc
of both atolls is open ocean for a thousand miles, with the on
island being Wake. Storms are infrequent, although typhoons
theless, both wind and sea are continuous erosional agents.

sible at any time, most tropical stormsloccur from September td

Much cumulus cloud cover exists in the area.

The Enewetak-Bikini region incorporates three basic wind sj

northeast trade winds extend from the surface to 25,000 to 30,

(7.6 to 9.1 km), the upper westerlies from the top of the trad

r. North
inhabited
ur; never-

though pos-

December,

stems. The
00 feet
s to the

base of the tropopause at 55,000 to 60,000 feet (16.8 to 18.3 fm), and the

Krakatoa easterlies from the tropopause up into the stratosphe
systems are all basically east-to-west or west-to-east current
day changes reflect the relatively small north-south component
markedly variable. Greatest variation occurs in the upper wesf

particularly during late summer and fall.

The steady northeast trade winds in the lower levels caus
at the surface of the lagoons to flow from northeast to south
it sinks to the bottom and returns along the lower levels of th
rising to the surface along the eastern arc of the reefs and

where it is moved by the winds to the southwest again. The 1
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moving in this closed loop also mix with those of the open ocean, resyjt-

ing in a flushing action.

At Bikini, ocean water flows in over the northern and eastern reefg
and flows out of the western portion of the Eneu Channel. The water ej-
changes over the western reefs with the tides, the ocean water flowinglin
and mixing with the flood and lagoon water flowing out with the lows. |The
net rate of flushing of Bikini waters is such that half of the lagoon ga-
ters are replaced by ocean water in 22 days and the original volume wil}l

account for only 10 percent of the lagoon volume after 2% months.

At Enewetak, the flushing is more rapid and has two major routes. [|The
first is directly through the eastern reefs to the western reefs; the gec-
ond is through the Deep Passage between Japtan and Parry and out the Wjde
Passage west of Enewetak. These two routes also function to keep the Ia-

ters of the northern part of the lagoon separate from the southern watgrs.

The land areas of Enewetak and Bikini atolls, their lagoons, and t}e
waters within 3 miles (4.8 km)of their seaward sides constituted the PJG.*
These islands are part of thé Trust Territory, a strategic area trusteg-
ship of the United Nations, administered by the United States. The U.l.
agency in charge of the PPG itself was the AEC.

The Test Division of the AEC Division of Military Applications, Sajpta
Fe Operations Office, administered the test site through its Enewetak
Branch Office, which supervised engineering, construction, maintenance
operation, and management activities performed by its contractor, Holmps &

Narver, Inc. (H&N), of Los Angeles.

Physical Conditions in 1954
Enewetak had been the site of nuclear testing since 1948: the islpnds

in the southeast quadrant served as the base for the task forces, and ghe

* After 1956, the PPG was designated the Eniwetok Proving Ground, or EPG.
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islands from.north through east-northeast were used for the tests t
selves., The principal base islands were Enewetak, which bordered t
Passage, and Parry, northeast of Enewetak, which bordered the Deep
age. These two islands account for about 30 percent of the atoll's

area,

Parry and Enewetak had been densely populated during IVY, servif

the home and working facilities for Joint Task Force 132 (JTF 132)

m—
Wide
ass-

land

g as

the

predecessor of JTF 7) except for the Air Force task group (TG 132.4

those living aboard ships. 1Included in the working facilities was

and

n air-

field occupying the southern end of Enewetak. Shops, warehouses, lgbora-

tories, and living space occupied most of the rest of the island's
An aerial view of Parry is shown in Figure 4, and typical Enewetak
shelters are shown in Figures 5 and 6. In preparation for CASTLE,

important additions and improvements were made at Enewetak.

The first was the construction of a device assembly area on the

rea.
iving

everal

south-

ern end of Parry Island. The assembly area provided a specially sequred,

o~ P . /-} ~ ~}, B ‘%\.‘-‘.‘;\;‘_. L ;.
LN . o ek o i
AT oA —tr T

Figure 4. Aerial view of Parry during CASTLE.
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Figure 5.
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Typical metal buildings used at Enewetak during CASTLE.

Figure 6. Tents on Parry, CASTLE.
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single location for working on the nuclear devices. It included s]
and shelter of the assembly teams, machine tool facilities, and hi
explosive magazines at hand. This was completed in March 1954 (Rel

ence 5, p. 2-199).

The devices were largely assembled in this area and then trans

by water to the test location. A ramp was available within the ar

pport
h-

er-

rted

a so

that an LST could take devices aboard by truck. The barge-detonatdd de-

vices were assembled in a shelter (called a cab) on the barge, whi
moored in a specially constructed slip equipped with a large overh
crane to handle heavy loads (Figure 7). After completion of work,

device barges were towed to their final destinations.

The Air Force component of the joint task force, based on Kwaj

previous operations, was moved to Enewetak for CASTLE. This move ]
considerable improvement in the airfield that occupied the souther;
of Enewetak Island. Figure 8 shows the extreme western end of the
looking west., The light area near the right wing of one of the paj

B-36s is a decontamination area that was constructed for CASTLE.

In the northeastern arc of the islands, a causeway constructed
GREENHOUSE (1951) to link Eleleron, Acmon, Bigire, and Lojwa islang
widened. A major construction camp was built on the Lojwa end of 4§

complex. This required some work that is more properly described

h was
ad
the

lein in
equired
half

island

ked

for
s was
his

n the

following subsection (p. 47) on the radioclogical condition of Enewdqtak.

Generally, the northern and eastern islands involved in the shd
shot-support activities had been graded extensively. Japtan, lying

across the Deep Passage from Parry, still contained a considerable

of coconut palms, pandanus, scaevola, and other tropical vegetatioig.

t or
just

stand

In October 1952, H&N, acting as the resident contractor for thq AEC,

began construction of a camp on Eneman Island on the southern per ij

Bikini. An airstrip to serve Bikini-Enewetak traffic was also beg]

neighboring islands of Aerockojlol and Aerokoj and on the causeway
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built to link them. This causeway was constructed from onsit
and shored on either side by bulkheads. Before the CASTLE se
underway, Eneman, Lele, and Bikdrin islands had also been lin
airstrip islands to form a complex 3 miles (4.8 km) long, tra
wheeled vehicles. Additional causeways were constructed in 1

joined Iroij, Odrik, Lomilik, and Aomen islands in the northe

materials
ies got
ed with the
ersable by
53 that

stern arc of

the Bikini islands. A causeway westward over the reefs from Nam in the

northwest portion of Bikini was also built during 1953, termi
artificial island that became the detonation point for BRAVO,
test of the CASTLE series.

ating at an

the first

Camps were also built on Nam, Lomilik, and Eneu to house qonstruction

workers building the test-related structures on or near these

islands and

island complexes. According to the directives of the AEC, alﬂ construc-

tion was to be of an expendable nature. A petroleum, 0il, and

lubricants

(POL) storage area was also built on Lele to serve the main ¢

p on Bi-

kini at Eneman. Figure 9 shows the Eneman base camp viewed fgom the la-

goon looking south-southwest. The large building in the centdr is the cab

for the KOON device. The island to the right is Enidrik and

line shaved down its center for the KOON test.

Radiological Conditions in 1954

s a blast

The CASTLE planhing literature refers to a detailed and cqmprehensive

survey of the radiological condition of the islands at Enewetgk in 1954

just before CASTLE. No record, however, has been found of th

. There-

fore, in order to assess the possibility of task force personifel exposure

to ionizing radiation while preparing for CASTLE, it is possiHle only to

discuss the test activities that had taken place at Enewetak

any anecdotal or partial information that is available.

Enewetak had been used for nuclear tests in 1948, 1951, ar
SANDSTONE (1948) detonations on Enjebi, Aomon, and Runit left

these -islands contaminated. In February 1949, a survey party

d introduce

EolBSZ. The
rtions of

from the

Hanford, Oak Ridge, and Los Alamos laboratories of the AEC foqnd "a very
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S A— L,

Figure 9. Eneman Camp, Bikini, looking south-southwest, CASTLE.

low activity of alpha" on the shot islands and only small "pools"” of -
tivity within 1,000 feet (305 meters) of the craters formed by the expjo-
sions. These areas were covered with soil during that year; a radiolofpical
survey in March 1950 showed less than 0.001 R/hr on Enjebi and Aomon ajhd

an average of 0.002 R/hr on Elereron. On Runit the general radioactivjty
was 0.0015 R/hr, but some of the old shot tower footings showed 0.012 R/hr.
After a third survey in April and May of that year, it was concluded thpat
no possibility of overexposure to gamma radiation existed on any islang of

the atoll and the wearing of film badges was discontinued (Reference 6}.

The GREENHOUSE (1951) detonations were on Enjebi, Eleleron, and Rugit
and apparently left these islands and other areas contaminated. The DG
and ITEM tower residues were left in place on Enjebi after GREENHOQUSE.
Shot GEORGE of GREENHOUSE left a large radioactive crater on Eleleron.

MIKE, the first thermonuclear device, detonated on Eluklab in 1952

during Operation IVY, destroyed the island and left an underwater cratfr.
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Eluklab had been located just west of Boken, at the northernmos

of the atoll. A large air-dropped device was explcocded over th

off Runit as the second event of the IVY series. The location

these pre-CASTLE detonations are shown in Figure 10.

A qualitative measure of the radiological conditions at En
fore CASTLE is available in the form of a joint task force TG 7

discussion held at LASL in March 1953. A LASL spokesman said

extension
reef just

of all

etak be-
L1 planning
hat Enjebi

"was still quite hot" at that time and that this should be tak

sideration in planning instrument placement for CASTLE (Refere

A slightly more quantitative description of the contaminati

I

into con-

e 7).

bn from

prior tests and the subsequent work necessary to make it possi
in the area is recorded in the final report for CASTLE of the
contractor (Reference 5). An advance camp was to be set up on
the Eleleron-to-Lojwa complex, and it was necessary to £ill th
Eleleron resulting from the GEORGE detonation of GREENHOUSE.
radiation level in this area [presumably near the crater] was
per hour in December [1952]. . . . Some experimental work was
decontaminating the areas and it was foﬁnd that the most satis
sults were obtained by removal of vegetation and up to 12 inch
soil." The disposal of this contaminated layer of soil is not

in Reference 5. The crater itself is a likely prospect. The
being filled in the spring of 1953 and by May 1953 the radiati
low enough that "construction forces could live ashore in camp

nitely, within allowable dosage” (Reference 5, p. 2-51).

e to work
se support
ojwa in
crater on
e "average
to 95 mr
one toward
ctory re-
of top
iscussed
rater was
n level was

indefi-

Befoge this, the

construction personnel had been flown from Parry to Lojwa daily, or had

lived in the lagoon on an LCU equipped as a houseboat.
site at Lojwa had to be scraped to a depth of about 3 inches (

backfilled with uncontaminated coral to ensure its long-term h4

The acfual camp-

cm) and
bitability.

The MIKE detonation was many times larger than any prior E%ewetak

n

tests, and the crater formed was probably still radiocactive.

however, was thickly blanketed by seawater that provided a higw

49
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shielding from the crater's nuclear radiation to the surface opgrations.
Scientific stations were built on Dridrilbwij for CASTLE, the ifland next
to the Eluklab crater, and no mention of special difficulties dpe to radi-
ation is made in the construction report, although personnel fifm badges

were still required.

Bikini was the location of the first postwar nuclear detonafion. 1In
July 1946, the CROSSROADS tests were conducted in the lagoon. wo 23-KT
devices were detonated: one airburst over a target fleet, and fhe second
burst gnderwater in the lagoon about 2 nmi (3.7 km) west of Biklini Island.
There was no continuing radiological exposure of personnel on the surface
at Bikini from these tests, although there was very-low-level dbntamina-

tion in the lagoon bottom.

Special Problems in Oceanic Testing
Testing in the Marshalls offered a large uninhabited area r test ac-
tivities and for the favorable disposition of the test debris Jf the winds

were in the right direction. However, the area was almost all Jwater, of-

fering little dry space to place shot towers, instrumentation ghelters,

test structures, or places to live. At Enewetak Atoll the totdl land area
is only about 1,800 acres (730 hectares), and the prime acreagq in the
southeastern quadrant (about one-third of the total) housed th3t part of
the task force not based on ships. The land area of Enewetak Jsland, the
largest of the atoll, is only about 320 acres (130 hectares), gnd about
half of this was occupied by an airstrip and associated activifies. Fur-
tributed in

Lack of

thermore, the land suitable for testing was not necessarily di
the appropriate directions and sizes for instrument placement.
land area was one of the factors necessitating use of both Bikfni and Ene-
wetak atolls, starting in 1954 with CASTLE. The addition of kini also

precluded damage to the Enewetak facilities by very-large-yielH devices.

The lack of land was compensated for in part by civil engiheering proj-

ects. Causeways were constructed that linked strings of islanfis to support
the long pipe runs of some experiments over thousands of feet] These also
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permitted land transportation from construction camps to proposed zero
points, thus allowing more time during the workday to be expended on th
job rather than in commuting by water from base islands. Some artifici

islands were created as shot points and instrument locations.

Floating data-collection stations compensated for the lack of land
area. These were used extensively in the nuclear radiation program. Ang
chored rafts and buoys, serving as fallout-collection stations, were
placed in the lagoon and in the open sea. Ships also acted as fallout
collectors. These offered the advantage of moving to the most desirable
collection areas, that is, areas of heaviest fallout, and following the
fallout within the limits of their speed. Two ships were modified for

remote operation and control from other locations or below decks, where
heavily shielded quarters protected skeleton crews and scientific partieil

Barge-mounted test devices, a technique first used in CASTLE, also
compensated for the lack of land at the PPG. This allowed the available
land area to be used for the placement of measurement instrumentation and
reuse of the same burst point without the long delays required for radio-
logical cooling by natural dec;y and expensive and long decontamination
procedures, as described for the GEORGE crater of Operation GREENHOUSE.
Reuse of zero points also allowed use of instrument locations and record-
ing shelters for multiple tests, saving construction costs and time and

increasing test-scheduling flexibility.

The use of shot barges, however, precluded the acquisition of some
weapon development data that required a precise line of sight between the
test device and the recording instrumentation. Barge movement by lagoon
currents was minimized by special mooring techniques, but not to the de-
gree necessary for some measurements., The barges also precluded use of

the pipe runs required for some other diagnostic measurements.

Shot barges fitted well into the two-atoll testing scheme that was de-

ve 'oped for CASTLE. Enewetak was the base of operations and Bikini was
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like another shot island, except that its remoteness allowed v
yield tests without endangering the permanent facilities at En
requiring its evacuation. Bikini was without permanent facili
depended on Enewetak for its overhead support. Part of this s

the combination of personnel, equipment, and materials required

ble the test devices themselves. The new assembly area at Ene

the barge-zero stations allowed most of the support functions tp

Enewetak.

JOINT TASK FORCE 7

JTF 7 was established as a permanent organization in 1953 t
nuclear weapon testing in the Pacific. It existed through 1958
conducted HARDTACK, the last test series before the 1958 throug
clear test moratorium. JTF 7 was the successor to JTF 132, whi

ducted the IVY test series in 1952.

The joint task force incorporated into its organization elej

the four services, other governmental agencies including the AE(
vilian organizations ,under contract. The AEC, charged with res
for nuclear energy development by the Atomic Energy Acts of 194

designated Commander JTF 7 (CJTF 7) as its representative. JTF

f

y-large-

etak or

ies and

port was

to assem-
tak and

remain at

conduct

when it

1961 nu-

h had con-

ents of
and ci-

nsibility
and 1954,

7 was also

a subordinate command of the Commander-in-Chief of the Pacific
who provided overall security and logistic support. The Chief
Forces Special Weapons Project (AFSWP) exercised technical dire
weapon effects tests of primary concern to the Armed Forces. T

ity of these relationships is illustrated in Figure 11l.

The resulting organization, though complex, worked well enou
conformed with the realities of the situation. The realities we
the tests were being conducted to develop nuclear weapons, an ac
limited by law to a civilian agency, the AEC. The tests were be
ducted in an area that came under the jurisdiction of the AEC (i

sense that the AEC was the U.S. government agency primarily resp
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* By decision of the JCS on 13 April 1951, CJTF reported to the appropriate

commander under the JCS (CINCPAC) for movement control, logistic support and
general security with respect to the task force and Enewetak Atoll (later
broadened to include Bikini Atoll). In the absence of the task force comman-
der from the Enewetak area, the senior task force officer present, as ATCOM,
reported to CINCPAC for these purposes.

** By decision of the JCS on 23 April 1953, the Chief AFSWP exercised, within

any task force organization, technical direction of the weapon effects tests
of primary concern to the Armed Forces at atomic tests conducted outside the
continental United States. Prior to the onsite phase of an overseas test
operation, the task force consulted the Chief AFSWP on modifications or dele-
tions to the DOD weapon effects test programs.

rigure 11.

Organization chart, Joint Task Force 7.
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for the islands that were included in the PPG}. The United Stafes, how-
ever, did not actually own the territory being used, but rather] it was
held in trust. Furthermore, the territory was remote from the Pnited

States and required special supply and security arrangements appropriate

to military operations.

Finally, the organization for which thq weapons
were being developed was the U.S. military establishment.

The DOD requirements for nuclear weapons were apparently fogwarded to
the AEC weapons laboratories through the Military Liaison Commifjtee (see
Figure 11). The AEC laboratories then designed the devices that] were
tested at the appropriate proving ground, either the NPG or the PPPG. The
special location of the PPG required a miltary operation to conduct the
tests. The JTF 7 Scientific Director actually directed the tes and

CJTF 7 enforced his decisions.

functional and service-branch oriented units, each of which repo|

CJTF 7 through separate task group commanders.

Task Group 7.1 (Scientific)

TG 7.1 was the centerpiece of the operation.

tives of the organizations providing the devices and the represe

of the DOD laboratory organizations interested in the effects of

vices. All the other groups at the PPG were there to assist TG

TG 7.1 was primarily led by LASL.

It contained r

The newer laboratory, UCRI

The joint task force was divided] into

ted to

presenta-
tatives
the de-
3-1.

, did

provide one test device in CASTLE and a large contingent of persdnnel, but

most of the key positions in TG 7.1 were held by LASL personnel. | There

was a "Deputy for UCRL,™ a position that recognized both the new jabora-

tory and its junior position. The task group was organized into fask

units with special functions. There were 12 task units, but they]were

designated 1 through 15, with no task units corresponding to 5, 1§, and 1l.

TASK UNIT 1 -~ LASL PROGRAMS. The function of this unit was jo make

diagnostic measurements of the LASL-designed nuclear devices. DOR person-
nel did participate to a certain extent in this task unit, as furgher dis-

cussed in Chapter 3. TU 1l personnel totaled about 145.
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TASK UNIT 2 -- PRODUCTION. This unit produced special materials for
use in the nuclear devices of both TU 1 and TU 12 (UCRL Program). TU 2
worked at Parry. Its perronnel were from an AEC contract organization,
Herrick L. Johnston, Inc., of Columbus, Ohio. This group left the PPG i
April. TU 2 personnel totaled about 45.

TASK UNIT 3 -- SPECIAL MATERIALS AND FACILITIES. The mission of thi
unit was the handling and delivery of the special materials produced by
TU 2 to the users in TU 4 (LASL Assembly) and TU 14 (UCRL Assembly). Li
TU 2, this unit was composed of employees of an AEC contractor, the Cam-
bridge Corporation of Denver, Colorado. This group also left the PPG in
April. TU 3 personnel totaled about 60.

TASK UNIT 4 -- LASL ASSEMBLY. This unit was composed of LASL person
nel and personnel from its contractor, American Car and Foundry, Inc.
(ACF). The LASL-designed devices were actually assembled by ACF except
for the NECTAR device, which was fabricated at LASL. This unit worked
primarily at Parry. TU 4 personnel totaled about 75.

TASK UNIT 6 -- FIRING PARTY. TU 6 armed and fired the devices. Its
work involved checking the various electromechanical links that prevente
premature device detonation and removing them just before activating the
firing mechanism. All the Bikini devices were detonated by signals sent
over a wire system from the bunker at Station 70 on Eneu, which was mann
by TU 6 for BRAVO, but the remaining Bikini tests were initiated by a ra
signal from the USS Estes to the evacuated bunker. The test at Enewetak
NECTAR, was wire-detonated from Parry. The single person identified wit
TU 6 was from LASL.

TASK UNIT 7 -- RADIOLOGICAL SAFETY. This unit was made up of Army
personnel from the lst Radiological Safety Support Unit (RSSU) from Ft.
McClellan, Alabama, commanded by a military officer from LASL, and was
supplemented by personnel from DOD and AEC agencies. The activities of

TU 7 are described in Chapter 2. TU 7 personnel numbered about 54.
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TASK UNIT 8 -~ TECHNICAL PHOTOGRAPHY. This task unit providd4d

and motion picture services for the scientific and technical opega

still

tions.

It was composed of LASL personnel with DOD supplements and numbeged about

20.

TASK UNIT 9 ~- DOCUMENTARY PHOTOGRAPHY. This task unit, mad
personnel from the Air Force 1352nd Motion Picture Squadron base
out Mountain Laboratory, took motion pictures and still photogra
operations, including crater survey and cloud photography. Besi
camera crews and up to four aircraft stations, TU 9 also had six

camera installations. TU 9 personnel numbered 51.

TASK UNIT 12 -- UCRL PROGRAM. This task unit was the UCRL un
parable to TU 1 (LASL Programs). TU 12 and TU 14 (UCRL Assembly)
numbered about 272.

TASK UNIT 13 -- DOD PROGRAMS. This task unit is described in
ter 3.

up of
at Look-
s of the
s five

emote

t com-

combined

Chap-

TASK UNIT 14 -- UCRL ASSEMBLY. This task unit, composed enti
UCRL employees, did assembly work on the KOON device in the shot
Eneman and on the device that was to be used for the ECHO test on
Most of the work on the KOON device was finished before BRAVO. T
~ for the ECHO event-was nearly completely assembled when the event
celled on 13 April.

TASK UNIT 15 =-- TIMING. This unit provided timing signals tra
by wire and radio that were primarily intended to coordinate the d

firing systems; however, the unit also serviced all experiments re

ly of
b on
leleron.
device

as can-

smitted
vice

uiring

preshot instrument starting and reference timing signals. Personngl from

Edgerton, Germeshausen, and Grier (EG&G), an AEC contractor, manne

task unit and numbered about 70 persons.

The geographic distribution of TG 7.1 personnel as CASTLE prog

is shown in Table 2.
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Table 2. Task Group 7.1 population at the Pacific Proving
Ground, 1954.

Other
Date Enewetak Bikini Locations Total
1 Jdan 59 32 0 91
1 Feb 404 327 5 736
15 Feb 513 342 16 871
1 Mar 520 485 17 1,022
29 Mar 595 294 2 891
5 Apr 617 211 0 828
26 Apr 441 178 0 619
5 May 344 152 0 496
15 May 393 0 0 393

Source: Reference 8, April and May Installments.

Task Group 7.2 (Army) ‘

This group, the successor to TG 132.2, was the permanent garrison

force in the PPG and had been present during Operation IVY. 1Its lineage

dated back to the inception of nuclear weapon testing at Enewetak in 148
(Operation SANDSTONE). The bulk of TG 7.2 was the 7126th Army Unit (AY),
which had been formed from several Army units (listed in Chapter 6) thjt

had made up TG 132.2.

TG 7.2 missions included control of all task force military person
remaining in the forward area after the close of IVY, reestablishment ¢
the normal garrison force functions, provision of base facilities for
tenant units, serving as the representative of the CINCPAC at Enewetak |
and providing internal military security and ground defense for the atg
The tasks as finalized by CJTF 7 Operation Plan 3-53 (Reference 9) wer
follows:
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9.
lo.
11.
12.

13.

14.

15.

The population of TG 7.2 is shown in Table 3. Most TG 7.2 acti
was at Enewetak Island; however, some military police detachments w

located elsewhere (see Table 4).

Provide for the ground security of Enewetak and Bi-
kini atolls

Prevent unauthorized entry into exclusion areas, co-
ordinating this activity with CTG 7.5

With transportation support furnished by TG 7.3 and
TG 7.4, guard Enewetak and Bikini atolls to prevent
unauthorized removal of significant samples from shot
islands and unauthorized photography and trespassing

Deny entry of uncleared personnel to Enewetak and Bi-
kini atolls

Coordinate security and stevedoring support require-
ments with CTG 7.5

Provide and operate the overall system for all for-
ward area task force interatoll and long-haul commun-
ications except air operations, air weather, internal
naval communications, and the TG 7.1 interatoll radio
circuit

Continue to operate all base facilities at Enewetak
Island, except those specifically allocated to CTG 7.4
and CTG 7.5

Conduct port and stevedoring operations at Enewetak
Atoll with the assistance of CIG 7.5

Operate and maintain a TG 7.2 Boat Pool at Enewetak
Provide support services for Hq JTF 7 as required
Provide monitoring and decontamination services

Conduct emergency postshot evacuation of all Enewetak
Atoll personnel if ordered by CJTF 7

With assistance from TG 7.4, provide logistic support
for those elements of JTF 7 based on Enewetak Island

ship all surplus equipment and materiel in accordance
with instructions from CJTF 7

Support TG 7;1 as directed by CJTF 7.
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Table 3.

Task Group 7.2 population at the

Pacific Proving Ground, 1954,

Navy
Date Army (Enewetak Total
Boat Pool)
1 Jan 1,190 48 1,238
1 Feb 1,235 37 1,272
1 Mar 1,259 28 1,287
1 Apr 1,214 62 1,276
1 May 1,123 52 1,175
19 May 1,012 42 1,054
Source: Reference 10.
Table 4. Task Group 7.2 military police detachment

locations, CASTLE.

Pre-BRAVO Post-BRAVO

Number of Number of
Location Personnel Location Personnel
Enewetak 66 Enewetak 70
Parry 75 Parry 67
Bijire 28 Bijire 36
Eneman 52 Other 29
Nam 13 TOTAL 202
Lomilik 3
Eneu
TOTAL 241

Source: Reference 10.
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Task Group 7.3 (Navy)
This group provided the living support at Bikini as well

specialized sea transport and scientific experiment support a

The TG 7.3 tasks as they were finalized in JTF 7 Operatio

({Reference 9) were as follows:

1.

10.

1l.

12.

Provide for the security of Enewetak-Bikini danger
area.

Operate a boat pool at Bikini.

Provide a forward area interatoll surface transpork
tion system.

Control harbor operations at Enewetak and Bikini.

Detail two PBM amphibians and required personnel t%
the operational control of CTG 7.4 to provide amph
ious airlift services between Enewetak and Bikini
when required.

Provide shipboard assembly facilities for the expe
mental devices and laboratory, shop, and office sp
for TG 7.1.

Transport the experimental devices and associated
personnel between and within Enewetak and Bikini
atolls. ‘Provide suitable escort in transit and
conduct rehearsals of this activity as required.

Operate a ship-to-shore and intra-atoll helicopter
lift system at Bikini to support preshot operation
and postshot flights for damage survey and recover
of scientific data. Assist CTG 7.4 in this activi
at Enewetak upon conclusion of Bikini operations.

Provide space on the USS Bairoko for a mobile radig
chemical laboratory and a photodosimetry trailer a
the associated operations of the radsafe unit (TU 7
of TG 7.1.

Conduct all aircraft decontamination operations
aboard the Bairoko without outside assistance; con-
duct aircraft decontamination operations ashore at
Bikini with assistance from CTG 7.1.

Provide decontamination crews for TG 7.3 aircraft a
Enewetak Atoll; assist with TG 7.4 aircraft deconta
ination when required.

Provide shipboard command, control, and communica-
tions facilities for CJTF 7; staff, communications,
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13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

and electronic facilities for TG 7.4 aircraft con-
trol; and command and administration space for Hg
T™G 7.1 and HQ@ TG 7.5.

Provide shipboard housing for all task force ele-
ments at Bikini.

Provide emergency postshot evacuation of personnel
(for less than 48 hours) if necessary.

Provide for radiological safety of all embarked task
force personnel.

Provide alternate emergency communication channels
for the task force if needed.

Provide facilities and aerological personnel aboard
the Estes for the Task Force Weather Central and
facilities for communications security monitoring
personnel.

Assist CTG 7.5 in positioning and mooring device
barges and provide standby support for moored barges
during bad weather.

Position, service, and recover tethered and free-
floating buoyage systems and instrumentation for
TG 7.1 projects.

Assist in carrying out crater surveys as required.

Direct the movement of drone vessels during shot
periods, in coordination with CTG 7.1, and assist in
large-scale decontamination of these vessels and ef-
fects aircraft loaded thereon.

Assist CTG 7.4 in search and rescue {SAR) operations
as required..

Station one DDE between Enewetak and Bikini atolls
during the Bikini shot phases to assist in aircraft
control.

Coordinate with CTG 7.4 to integrate TG 7.3 aircraft
into shot-time aircraft positioning plans.

Control TG 7.3 aircraft in shot areas in accordance
with shot-time positioning plans and orders from the
JTF Air Operations Center (AOC) on the Estes. Assume
control of shot area as necessary for air defense and
alert CTG 7.4 to remove test aircraft from the area
if necessary.

Augment CTG 7.2 personnel as necessary to support
TG 7.3 elements on Enewetak Island.

Provide additional support for TG 7.1 as directed by
CJTF 7.
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In order to carry out this long list of functions, TG 7.3
nized into task elements. The task elements with their functi

naval units involved, and numbers of persons are presented in T

Throughout Operation CASTLE, the vast majority of the 6,351
of TG 7.3 remained on board the ships to which they were assign
to BRAVO, agtonated on 1 March at Bikini Atoll, only a few men
tioned on Eneman Island at Bikini. These included the personne
craft of the Bikini Fighter Element, TE 7.3.2.2, the Bikini Boa

dispatcher (who worked on board the boat pool houseboat YFN-934

s orga-
s, the
able 5.

personnel
bd., Prior
ere sta-

and air-
pool

, and

approximately half of the personnel of HMR-362 with six HRS-2 h
ters. Following shot BRAVO, Eneman was abandoned, TE 7.3.2.2 w
ferred to Enewetak Island, and the HMR-362 personnel moved thei
from the island back on board the Bairoko and continued to oper
the carrier. The boat pool dispatcher continued to work on boa

in the interim periods between Bikini shots.

Since Navy activities were concentrated at Bikini, particul
shot BRAVO, the majority of the task grqQup ships remained there
constantly.

between Bikini shots.

after 1 March, the Estes remained at Bikini for most of the oper

Relatively few TG 7.3 personnel were stationed on shore at E

_Atoll during the shot phase of Operation CASTLE.

number of people and their location is shown in Table 6.

The Surface Security Unit, 7.3.1, always had two destroyer e

stationed at Enewetak. Similarly, the Utility Unit, 7.3.5, had
two tugs (ATFs) there.

intervals.

Originally, the flagship, Estes, was to be based at

However, when all Bikini operations moved

A rough estima

Ships assigned to the atoll rotated at r
The LSTs of the Transport Unit, 7.3.9, were based at

licop-~

s trans-
equipment
e from

YFN-934

ly after
lmost
Enewetak
afloat

tion.

ewetak

e of the

orts
least
ular

newetak.

YAG-39 (USS George Eastman) and YAG-40 (USS Granville S. Hall) wefe also

based at Enewetak because the personnel of Project 6.4 were locatpd on

Parry Island. On several occasions other task group ships came
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Table 5.

Task Element /unit

Number Name
7.3.0 SPECIAL DEVICES
UNIT
7.3.0.0 Special Devices

Element
7.3.0.1 Escort Element
7.3.1

SURFACE SECURITY
UNIT

_—
NA -~ Not Available.

Sources:

‘]qu IO o o

e e e T ) or

Operation CASTLE, functions and complements of Task Group 7.3,

Ship Name,
Hull Number

Curtiss (Av-4)

Destroyers ag assigned
(See 7.3.1)

Commander Escort
Division 12

Nicholgé (DDE~449)
Philip (DDE-498)
Renshgﬂ (DDE-499)

Eoperson (DDE-719)

PC-1546

\.\.\\

Operation Plan 1.53 (

————

Persanne)

T —

mn

Consolidated

Comp Tement @ Listd
e
Of f EM Civ Off M Civ
———

40 668 0 51 594 0
NA NA NA 3 5 0
16 257 0 17 255

17 246 18 256

17 242 0 19 250

20 287 0 25 283 0

5 hs 0 5 57 0

Reference 12),

Comment s

Provided surface transportating for
shot devices from the United States
to the PPG; ip the PPG provided Tab-
orabory and wmachine shop facilities

to TG 7.1, assisted in Positioning
aircraft at shot time using a Raydist
System; served as 4 radsafe check -

point and decontaminat jon station.

Escort Division Twelve provided a
screen for Curtiss (AV-3) from Hawdii
to the PpgG,

On board Epperson (DDE-719); unit
provided surféEE‘security for both
atolts, a plane quard for Bairoko
(CVE-115), 4 control ship for 16 7.4
aircraft during shots, scientific
project support, and escorts for
7.3.0 and 7.3.9 as required.

Assisted Project 2.54
fallout buoys.

in recovering

Assisted Praject 2,53 ip recovering
fallout buoys.

Supported JTF 7 Ronger ik weather
station and Project 6.6 personnel at
Rongerik Atol for shots YANKEE and
NECTAR,

——————

bFrom Consolidated lList of Exposuraes

(Reference 13).

((ontinuvd)
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—_— ]
Personnel in

Task Element/Unit

Number Name

7.3.1.0 Enewetak Surface
Security Unit

7.3.2 CARRIER UNIT

7.3.2.0 Carrier Element

7.3.2.1 Bikini Fighter
Element

7.3.2.2 Enewetak Fighter
Element

7.3.3 PATROL PLANE UNIT

a Consolidated
Comp tement Listb
Ship Name, —_— —_—
Hull Number Off M Civ Of f EM Civ Comment s
___._______‘__.‘___“____~____________________,___h“__‘___a‘__“,_hﬂ__wg-_ﬁu__‘u__‘__

Ship(s) as assigned

(See 7.3.1)

Bairoko (CVE-115) &9 823 0} 69 817 0 Operated the intra-ato]] system at
Bikini; provided space for the task
force Radsafe Center at Bikinj,

15 HMR-362 helicopters 21 97 0 21 57 0 Provided intra-atoi) helicopter lift
system at Bikini from Bairoko
(CVE-115),

VC-3, 3 F4y-5Ns 4 15 0 NA NA NA Based at Eneman airstrip originally;
provided air security at Bikinij
Atoll until shot BRAVO; moved to
Enewet ak following shot BRAVO.

VC-3, 3 F4u-5Ns 4 15 0 NA NA NA Based at Enewetak; provided air se-

curity at Fnewetak Atoll; combined
with TE 7,3.2.1 following shot BRAVO.

VP-29 (augmented)

12 P2v-6s 53 365 0 52 176 0 Based at Naval Air Station, Kwaja-
lein; provided air searches and
security for the PPg danger area;

assisted Project 2.5 in recovering

~ fallout buoys.
P2v-5 3 5 0 Included in vp-29 Based at Enewetak; supported Project
6.4.
P4y-2 3 5 0 Included in yp-29 Based at Enewetak ; supported Project
1.4,

2 PBM-5As 6 10 0 Included in vp-29 Based at Enewetak; provided inter-
atoll air transportation.
NA -- Not Available.
il

3From TG 7.3 Final (Reference 11) or Operation Plan 1-53 (Reference 12).

bme Consolidated List of Exposures (Reference 13}.

—_—
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Task Element/Unit Complementa , Listb
— Ship Name, — —_——
Humber Name Hull Number Off EM Civ off M Civ Comments
7.3.4 JOINT TASK FORCE  Estes {(AGC-12) 46 601 2 45 513 0 Provided headquarters facilities for
FLAGSHIP UNIT JIF 7, TG 7.1 through 7.4, the Rad-
safe Office, and air control at
Bikini Atoll.
7.3.5 UTILITY UNIT Provided towing and related services
to the joint task force
Mender (ARSD-2) 5 59 0 5 67 0 Supported Project 1.4.
Gypsy (ARSD-1) 6 56 0 6 55 0 Supported Project 1.4.
Apache {ATF-67) 5 77 0 5 78 0 Supported Projects 1.4 and 2.5.
Sioux (ATF-75) 5 81 0 5 81 0 Supported Projects 1.4, 2.5, and 2.7.
Cocopa (ATF-101) 5 76 0 7 75 0 Supported Project 1.4.
Molata (ATF-106) 6 80 0 6 82 0 Supported Project 6.4 as TE 7.3.6.1,
Tawakoni (ATF-114) 6 75 0 6 74 0 Supported Projects 1.4 and 6.4 as
o)) R L UL
R TE 7.3.6.1.
7.3.6 AW SHIP Provided support for Projects 6.4
COUNTERMEASURES and 6.5.
TEST UNIT
7.3.6.0 Drone Ship George Eastman (YAG-39) 4 47 0 4 55 0
Element
Granville S. Hall {YAG-40) q 48 0 3 51 0
7.3.6.1 Towing and ATFs as assigned
PDecontaminat ion (See 7.3.5)
Element
7.3.7 BININI HARBOR Provided harbor services, including
UNIT fuel replenishment facilities at
Bikini Atol).
Sources:
AFrom T6 7.3 Final (Reference 11) or Operation Plan 1-53 (Reference 12).
hirnm Consolidated List of [xDOcicg sl i

Table 5.

Operation CASTLE, functions and complements of Task Group 7.3 (continued).

Personnel in
Consolidated
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Table 5. Operation CASTLE, functions and complements of Task Group 7.3 (continued).
— - —_—
Personnel in
a Consolidated
Task Element/Unit Comp lement Listh
— Ship Name, _ - — —
Number Name Hull Number Off EM Civ off M Civ Comment s
7.3.7.0 Landing Ship Dock Belle Grove (LSD-2) 20 318 0 19 321 0 Boat Pool mother ship; also trans-
£ lement ported shot devices from Encwetak to
Bikini as TF 7.3.9.0.
7.3.7.1 Boat Pool Element 15§ LCMs, 5 Lcus, 2 LCPRs, 4 233 0 4 215 0 Provided intra-atol] surface 1a1ft at
1 LCPL, 1 28-ft MWB, 1 AVR, . Bikint Atoll, in conjunction with
YCV-9, YFN-934 H&N.  YFN-934 served as the houseboat
for the boat pool during interim pe-
riods; YCV-9 served as 4 helicopter
landing platform to assist in prepar-
ation of the shot sites.
7.3.7.2 Mine Project Shea (DM-30) 16 256 0 16 263 0 All Mine Project flements supported
Element Project 3.4.
7.3.7.3 Mine Laying and Explosive Ordnance 2 8 0 2 8 1
Recovery Element Disposal Unit One
Naval Beach Group One 0 9 0 NA NA NA Probably on LST-1157 roster,
LST-1157 7 127 0 11 173 2 Includes Explosive Ordnance Disposal
Unit One, Mine Project Six, and
probably Naval Beach Group One
personnel.
Reclaimer (ARS-42) 6 88 0 6 88 0
7.3.7.4 Mine Readying and LST-1157 (see 7.3.7.3)
Analysis Element
Mine Project Six 2 30 2 2 30 2 On LST-1157 roster.
7.3.8 ENEWETAK HARBOR Y0G-61 0 10 0 NA NA NA Provided harbor and fue] services at
UNIT Y0-120 0 11 0 NA NA NA Enewetak Atoll,
YOGN-82 0 6 0 NA NA NA
1 AVR NA NA A NA NA NA
- —_—

NA - Not Availahle.

Sources,:

“From TG 7.3 Final (Reference 11)

b

From Consolidated Liat of Exposures (Reference 13).

or Operation Plan 1-53 (Reference 12).

(continued)



89

_“_____,_‘_~__*_____~____.________________‘____~_______‘_____~____._~*________‘_______‘~____f_‘_‘__‘______‘_.‘____.__.___“____ﬁ_‘h______
Personnel ip
Consolidated

Task Element /Unit Complement? Listd

Ship Name, — .

Number Name Hull Number Off EM i Comment s

7.3.8.0 Underwater 1LCeM 12 0 Operated 3 hydraphone System at
Detection Unit Enewetak Atoll,

7.3.9 TRANSPORT UNIT
7.3.9.0 Special Devices Belle Grove (LSD-2)
Transport Element T3ee 7.3.7.0)
7.3.9.1 Special Devices LST-762 ) 6 122 0 6 118 0 Transported shot devices from
Transport Element Enewetak to Bikini; Provided inter-

atol1l surface transportation.

7.3.9.2 Escort Element Ship(s) as assigned
3.1

See 7,
7.3.9.3 Escort Element Ship(s) as assigned
See 7.3.1
7.3.9.4 Materia) LST-55] 6 99 0 6 99 0 Provided interatol) surface
Transport Element transportation.
LST-825 6 102 0 NA NA NA
(Replaced LST7-551) .
7.3.9.5 Material LST-1146 NA NA NA 6 89 0
Transport Element
7.3.9.6 Personne) Fred C. Ainsworth 7 23 167 8 21 169 Provided afloat housing for Tg 7.5
Transport Element ZT—AP-IBI’ at Bikini Atoll; served as 3 radsafe

checkpoint and decontamination
station.

NA -~ Not Available.
Sources:

IFrom T6 7.3 Fina) (Reference 11) or Operation Plan 1-53 (Reference 12).

bFrom Consolidated List of Exposures (Reference 13).
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Table 6. Estimated Task Group 7.3 personnel at Enewdka
Atoll, 1954,

K

Enlisted
Men Officers
Enewetak Island (236 total)
TG 7.2 Boat Pool Detachment 112
Underwater Detection Unit, 7.3.8.0 22 1
Enewetak Harbor Unit, 7.3.8 27 1
Serving in Army Post Office 187 3
Enewetak and Bikini Fighter Elements,
7.3.2.1, 7.3.2.2 30 8
Project 1.4 P4Y-2 aircraft (1) 3
Project 6.4 P2V-5 aircraft (1) 3
PBM-5A aircraft (2) 10 6
Parry Island (5 total)
Task Group Hg Communications
(boat pool personnel) 5
Sources: Reference 9, p. D-3; Reference 11, p. 7c-1; Refep-
ence 14, April Installment, p. 59, May Installmept,
pp. 212-213, 238.
Bikini to assist in sorties for shot NECTAR, which was cancelled ﬁ number
of times before it was finally detonated on 14 May.

Task Group 7.4 (Air Force)

The Air Force task group had not been based at Enewetak durind IVY,

the previous test series at the PPG, but at Kwajalein. The missign of

this task group was generally to provide air transport, aircraft

d crews

for cloud sampling, air operations control, and general air supporf. The

specifics of the JTF 7 Operation Plan 3-53 (Reference 9) were:

1. Provide, maintain, and operate aircraft in support of

the following scientific missions

a. Cloud sampling and cloud tracking

b. Measurements of blast, gust, and thermal effects
on aircraft
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10.

11.

12.
13,

14.

15,

16.

17.

c. Technical and report photography
d. Airborne direction of sampling aircraft.

Conduct weather reconnaissance flights to provide
Task Force Weather Central with required data.

Operate task force weather stations at Enewetak,
Ponape, Rongerik, Majuro, and Kusaie, and support
TG 7.1 requirements at weather stations.

Administer and logistically support the Task Force
Weather Central.

Resupply weather islands utilizing PBM aircraft made
available by Kwajalein Naval Air Station.

Operate an interatoll air transport system between
Enewetak and Bikini and dispatch C-47 flights to
Kwajalein and other atolls as required.

Operate an intra-atoll airlift system at Enewetak,
utilizing liaison aircraft and helicopters.

As required, detail helicopters and associated per~
sonnel to CTG 7.3 to augment the TG 7.3 intra-atoll
airlift system at Bikini.

Conduct task force administrative flights and flights
to maintain the proficiency of rated task force
personnel.

Provide SAR coverage in the forward area with the
assistance of CTG 7.3.

Control and position flights for official observers
as required by CJTF 7.

Operate and maintain an AOC on Enewetak Island.

Provide supervisory personnel for the task force AOC
aboard the Estes during shot phases.

Provide the senior naval aviator of TG 7.3 -- Air
Defense Element at Enewetak -- with data and com-
munications facilities to maintain air security of
the Enewetak portion of the Enewetak-Bikini area.

Operate airdrome facilities at Enewetak and Bikini
atolls, except for POL storage facilities at both
locations.

Provide and operate complete Military Air Transport
Service (MATS) terminal facilities at Enewetak and
coordinate MATS traffic management with CTG 7.2.

Provide Airways and Air Communications Service (AACS)
as required in support of task force operations.
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18. Prepare shot-time aircraft positioning plans and
coordinate the integration of TG 7.3 aircraft with
CTG 7.3.

19. During shot periods, assume overall positioning co

trol of task force aircraft, other than security

forces, operating in shot areas. Relay instructio
to TG 7.3 test aircraft through CTG 7.3 on the Bai
roko. In the event of interception of unidentifie

]

aircraft in the shot area, relinguish control in the

area to CTG 7.3 for the duration of the defensive
effort.

20. Augment CTG 7.2 personnel as necessary to support

TG 7.4 at Enewetak Island.

2)l. Provide decontamination crews and facilities for
TG 7.4 aircraft at Enewetak Atoll and assist TG 7.

in aircraft decontamination as required.

22. Assist TG 7.2 in emergency evacuation of personnel

based on Enewetak Island.

23. Support TG 7.1 as directed by CJTF 7.

To implement these functions, the task group was organized] into three

units, the Test Aircraft Unit (TAU), the Test Services Unit (T
Test Support Unit (TSuU).

The function of the TAU was to operate and maintain the ai
in support of the TG 7.1 scientific program. The TSU's functi

operate and maintain the aircraft used in support of the test

5U) , and the

rcraft used
bn was to

bperations,

e.g., weather reconnaissance, documentary photography, and se
cue. The TSU also supplied airways communications services a
the major air facility of the PPG at Enewetak and the airstri

The TSuU's function was to operate and maintain the aircraft

ch and res-
operated
at Bikini.

ed in the

Enewetak-Bikini airlift, weather island resupply, and the intrp-atoll air-

lift on Enewetak. Personnel strength for TG 7.4 is shown in T
Figure 15 (see Chapter 2, p. 86) illustrates the relationship

several units.

Task Group 7.5 (Base Facilities)
TG 7.5 built the scientific stations required by TG 7.1 an

able 7.

Aamong the

3 the camps

and other support facilities required by the task force, excegt for some
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Table 7. Task Group 7.4 personnel strength at Paciffc
‘ Proving Ground, 1954.

Jan Feb Mar Ap May
Organization
Headquarters 99 103 101 94
Test Aircraft Unit (TAU) 306 343 299 3 310
Test Services Unit (TSU) 737 738 747 392
Test Support Unit (TSuU) 581 601 610 6 568
Total 1,723 1,785 1,757 1,744 1,364
Location
Enewetak 1,514 1,571 1,599 1,62} 1,206
Bikini 62 63 0 6
Weather I 87 88 63 5 60
Kwajalein 34 31 56 2 11
Hawaii-CONUS 26 32 39 28 81
Source: Reference 15, January-May 1954 Installiment.
construction activities(by TG 7.2 on Enewetak Island. Since thgq PPG was
administered by the AEC, TG 7.5 was an AEC organization. TG 7.9 provided
and maintained the base facilities, a function that had been parf of
TG 132.1 in IVY. Consistent with the AEC policy of using contraftors as
much as possible, TG 7.5 was made up primarily of H&N employees.] The
functions assigned to TG 7.5 were listed in the JTF 7 Operation plan 3-53

(Reference 9) as follows:
1. Support CTG 7.1 in the accomplishment of TG 7.1
missions.

2. Operate, manage, and direct camp facilities at Bikin
and on all occupied islands of Enewetak Atoll, excep
Enewetak Island.

3. Conduct necessary liaison with CTG 7.2 to enable him
to prevent unauthorized entry into exclusion areas.

4. Operate and maintain local communications systems at

Bikini and at Enewetak atolls, except Enewetak Islandg.
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10.

11.

12.

13.
14.

Assist CTG 7.2 in port and stevedoring operations]at
Enewetak.

Conduct port and stevedoring operations at Bikini}

Operate and maintain a TG 7.5 boat pool at Enewet&k
and Bikini atolls,

Be responsible for removal of TG 7.5 personnel (apd
supporting military personnel) and equipment from[the
shot-site danger area.

Evacuate TG 7.5 personnel (and supporting militar
personnel) from Bikini Atoll when directed by CJTF 7.

Be prepared, upon directive from CJTF 7, to conduft
emergency postshot evacuation of TG 7.5 personnel

from islands of Enewetak Atoll other than Enewetal
Island. Assume responsibility for the emergency
evacuation of TG 7.2 military police from Eleleroh
Island.

Assist CTG 7.1 in decontamination of AEC facilitilps
and equipment as necessary.

Augment the shipboard housekeeping personnel of
CTG 7.3 as necessary to support TG 7.1 and 7.5 elr-
ments afloat.

Provide support services for Hq JTF 7, as requireg.

Redeploy contractor personnel as necessary to expp-
dite construction.

The number of H&N personnel at PPG peaked in December 195§ at slightly

over 2,300.

There were about 1,230 on Enewetak, with the remjinder at the

Bikini camps. During the active phase of testing, the Enewetgk contingent

declined slightly, but the Bikini numbers dropped sharply. Bf 1 March the

Bikini contingent was down to about 560, by April it was down]to 300, and

by May down to 100 (Reference S5, pp. 4-6, 4-7).
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CHAPTER 2
RADIOLOGICAL SAFETY

Radioclogical safety for the tests was based on adapting then-curreht
safety principles and procedures to the environment of a large field er-
ation. The protective measures were derived from:

1. Recommendations of national and international advi-
sory bodies on radiation exposure limits

2. Regulations issued by Commander, Joint Task Force 7
(CIJTF 7) based on these recommendations

3. Administrative rules and controls that implemented
these regulations.
Methods to limit human exposure to radiation were based on the use of Roth

physical safeguards, e.g., barriers to restrict access to radiation exqlu-

sion (radex) areas, and procedural controls, e.g., training to acquain
personnel with the problems of radiation. This chapter explains the rggu-
lations, administrative rules, and procedures used by JTF 7 to limit efpo-

sure and measure the effectiveness of the controls.

The concept of radiological safety (radsafe) for Operation CASTLE -
quired each task unit to provide for its own safety under directives i

sued by CJTF 7. Each task unit was delegated support functions for th

LIt}

benefit of the task force as a whole, but task units were basically sel
sufficient in manpower, maintenance, and training (Reference 9, Appen-

dix B).

The CJTF 7 radsafe directives had three underlying objectives (Refef-

ence 16, p. 5):

1. Maintenance of personnel radiation exposures at the
lowest possible level consistent with medical knowl-
edge of radiation effects and the importance of the
test series

74

RPN \-L*oa‘

R TRIT AT




2. Avoidance of inadvertent contamination of populat
islands or transient shipping

rd

3. A rapid evaluation of the relationship between fofe-

cast and actual cloud travel utilizing aerial tra
ing of the fallout radiation cloud.

Initial radsafe planning was based on the limited Pacific

Ground (PPG) experience. Only 1l nuclear tests had occurred

tk—

Proving

n the Ppa-

cific and of these only 2, during Operation IVY, were large-yleld devices.

The IVY experience did not indicate the widespread radiologic
tion that could be caused by a large-yield weapon. BRAVO, th
nation in Operation CASTLE, contaminated the shot islands to

that one observer concluded "Operation CASTLE must be reporte
nightmare of radiological safety test operations" (Reference

Nevertheless, the organization and planning proved flexible e
accommodate even this unanticipated major radiological contam
the additional precautionary measures and monitoring efforts

sarily ensued. No personnel were allowed to live on any part
Atoll throughout the remainder of the test series, but were h
Enewetak and aboard the task force ships. Access to the Biki
restricted to those with official duties, and lengths of visi

controlled.

The radsafe planning and safety criteria used by CJTF 7 a
units, as they evolved to meet the objectives of CJTF 7 durin

tion, are the subject of this chapter.

RADSAFE PLANNING
Radiological safety was a major joint task force concern

planning and operational phases of the CASTLE tests. Origina

1 contamina-
first deto-

he extent

J as the

7, pP. 6).%

Jough to

nation and

hat neces-

of Bikini

used at

i Atoll was

S were

d the task

the opera-

quring the

planning

* The author of this comment, after an additional 25 years exgerience in
the field of radiation protection, no longer holds this vieq, but rather
states that the radiological safety problems of CASTLE presqnted a chal-

lenge in protecting the 17,000 task force personnel that wa
met (Reference 18).
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was for four very-high-yield detonations. As plans progressed, the pc
ule was enlarged to seven shots (reduced during the operation to six].
Since each extra event was potentially dose-additive to many of the pa
ticipants, the permissible exposure per event decreased as the numbe
shots increased. Radsafe planning was designed, in part, to minimiz

number of people who might be exposed above the general criteria levql

hed-

r—
of
the

(Reference 16, p. 17). This required either exposure of a greater nimber

of people, or provisions for exposure waivers for some personnel.

The Joint Task Force Radiological Safety Plan was cognizant of t

points. Published as Annex N to Reference 9, Task Force Operation P

se

n

3-53 (see Appendix A), the plan established radiation safety as a co

and

responsibility, as did Annex I to Reference 19, Operation Order 1-53 |(see

Appendix A). The plan also specified safety criteria for the entire fask

force and defined specific task group responsibilities and missions fpr

applying these criteria. Information developed during preceding test

ries, particularly Operation IVY, formed the basis for the plan.

The radsafe plan for each task group was derived from the Joint Tﬁ
Force Plan. It laid out in detail the applica;ion of safety criteria

the context of operations for each service and outlined procedures fo%
plementing them, including training, installation of equipment aboard

group ships, monitoring, and decontamination of personnel and equipmer

Organization and Responsibilities

se-

sk

im-
task
t.

Overall organizational planning and authority for radiological sa
rested with the CJTF 7. The Commander's staff coordinated radsafe in
mation collected before and during shot operations and also maintained

liaison with the Commander-in-Chief of the Pacific (CINCPAC) regarding

radiological exposures ocutside the PPG. Elements of control existed af

all command levels, and operational control was applied through normal

command channels.

A decentralized system of operational control, utilizing elements

the CJTF 7 staff and units within each task group, was established for
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Operation CASTLE. A Radsafe Office was located in Hq JTF 7 y

ith ultimate

responsibility for the CASTLE radsafe program. This office

to be the primary task force shot-time authority for all rad
requiring headquarters staff action and for all radsafe info
fecting various operational decisions that were expected to

functions of the office included preparation and presentatio
safe portion of the command briefings before a shot and conti
naissance of the area to determine the relatively close-in an
fallout aspects after a shot. Additional responsibilities in
necessary liaison with representatives of the Hg USAF; with t
Energy Commission (AEC) Health and Safety Laboratory, New Yor
Office (HASL, NYKOPO); with the task force Biomedical Advisor
Surgeon; and with other special advisors to CJTF 7. Figure 1l

organization and functions of the task force Radsafe QOffice.

Each task group established a self-sufficient radsafe uni
tion to routine task group radsafe matters, each task group r

provided some general support to the joint task force. These

r

functions were as follows:

® Task Group 7.1l. Execution of the major functions

s designed
fe matters
ation af-
ise. The
of the rad-
ual recon-
long-range¢
olved the
e Atomic
L Operations
and Staff

shows the

. In addi-

dsafe unit

support

n—

cerning onsite recovery operations, operation of field

radiochemistry laboratories, and operation of a co
pPlete photodosimetry service for the entire task £

Task Group 7.2. Provision of monitors for securit
sweeps and maintenance of a pool of trained monito
and decontamination operators to back up TG 7.1l.

Task Group 7.3. Provision of facilities afloat fo
ship-based recovery operations, together with the
necessary helicopter services and execution of the
lagoon water-sampling plan.

Task Group 7.4.
the aircraft cloud-sampling program and provision
aircraft and personnel to conduct the task force ¢
tracking program.

Task Group 7.5. Assumption of radsafe responsibil
ties for the entire PPG (except Enewetak Island) d
ing interim operational periods.
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8L

NYKOPO-AEC
LIATSON OFFICER

(LIAISON)

CHIEF TECH BRANCH
AND RADSAFE OFFICER

CINCPACFLT/NYKOPO flight

tracks and data

Fixed station information
Ship station information
Pertinent situation charts

SCIENTIFIC AND MILITARY

RADSAFE ADVISOR AND
ASSISTANT OFFICER

}- General supervision [:
— General situation (air

and surface)

|— Command briefings

i— Surface radex (preparation)
Heavy nuclide sampling

Onsite situation

TESTS OFFICER

Technical advisories to JCS,
USA, and Chairman, AEC

Movement of device material

Sample return

Technical briefings

Technical reports

Transient shipping

Advisories
Weather data

ONSITE OFFICER

OFFSITE AND BIOMEDICAL OFFICER

RADSAFE AIR OPERATIONS OFFICER

CHIEF CLERK

Onsite situation
charts

Recovery operations
Lagoon water sampling
“"Low order" or "HE
only" emergency plan
Telemetered radiation
data

|- Weather island data

L Water sampling at popu-
lated atolls

Air sampling at Enewetak
and Bikini

- Waiver of MPL

T-Staff action on over-

exposures

F—Health aspects of heavy

nuclide sampling

— NYKOPO-AEC flight info

L Offsite surface informa-

tion charts

|- WB-29 cloud-tracking reports

|- Multiengine a/c radsafe
reports ("sweet-sour")

|- Cloud-sampling team and control
B-36 radsafe reports (GILDA
reports)

- Air radex

- Constant-altitude balloon data
— Air situation charts

Administrative assistance
(including clerical

support for Radsafe Office)
Chronological log of events
Special correspondence and
TWX files for shot times
Tape recording and trans-
cription

Figure 12.

Organization and functions of the task force Radsafe Office, CASTLE.



With the exception of TG 7.1, radsafe assignment for mos bersonnel
was "additional duty;" positions existed for only a few "primary duty”
staff and supervisory personnel. Each task group was assign at least
one fully trained radiological defense engineer who supervis the ac-
tivities of the task group. Thus, the Army task group train radsafe
personnel from each activity in its group, the Navy task gro placed
radiological safety under Damage Control in accordance with utine Navy
organizational practices, and the Air Force task group utilizpd flight
crewmembers as monitors and ground personnel for aircraft decpntamination.

The one exception, TG 7.1, had been designated the major rads
onsite operations and was given the responsibility for specif
ized and highly technical radsafe services. Considerable sta
lems had to be solved before assembling the necessary TG 7.1
duty" technicians, most of whom were military personnel on te
assignments. Even for this unit, however, the "additional du
phy was utilized where possible for personnel economy (Refere

dix B).

TASK GROUP 7.1. - A radsafe unit, TU 7, was continued from

IVY. The unit became a technical service group for TG 7.1 an

f

fe unit for

¢ central-

ffing prob-

primary

porary duty

#
%

y" philoso~
ce 9, Appen-

peration

assisted

the unit and supervisory personnel of each scientific project
technical advice and training for project personnel designate
(Reference 17, p. 13). 1In addition, TU 7 was the radsafe org

TG 7.5 as well as the technical radsafe unit for JTF 7.

y providing
as monitors

ization for

By direction of Reference 9, Operation Plan 3-53, CTG 7.1 pas to pro-
vide for:
® Radiological protection of TG 7.1 and TG 7.5 personpel
® Maintenance of operational efficiency for TG 7.1 an
TG 7.5 in the presence of radiological contaminatio
® Technical assistance to other JTF 7 elements on non
medical matters pertaining to radiological safety.
To accomplish the above mission, the Commander, TU 7, perf#rmed the

following tasks (Reference 19):
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1. Organized and commanded a radsafe unit

2. Supervised all ground-monitoring services associated
with scientific missions; this included monitoring of
water supplies at inhabited distant atolls (if neces-
sary) and establishing suitable tables of allowable
residual radiation levels for equipment, personnel,
vehicles, boats, etc.

3. Furnished laboratory services and technical assist-
ance to all task groups, including:

a. Procurement, storage, and issuance of film badges
and specified items of radsafe personnel equipment

b. Development and interpretation of exposed film
badges

¢. Maintenance of film badge exposure records

d. Provision of facilities at the Parry Radsafe Cen-
ter and aboard the USS Bairoko for calibration,
repair, and maintenance of monitoring instruments
and for storage and issuance of spare radiac
equipment parts

4. Procured radsafe clothing for JTF 7 personnel

5. Procured and issued special high-density goggles to
specified personnel of JTF 7

6. Provided decontamination facilities for personnel and
equipment

7. Conducted laboratory studies to determine the nature
of radiological hazards.

TU 7 also issued a safety bulletin to be read by all personnel, in-
cluding visitors, at PPG. The bulletin stressed the need for cooperation
by all groups to minimize radiation exposures by following AEC guidelines
regarding radiation protection, decontamination, and contaminated waste
disposal. The bulletin also stressed individual responsibility for keep-
ing personal radiation exposures to a minimum. Restricted entry to con-
taminated areas, proper use of monitoring equipment and protective cloth-
ing, and sanitary eating and drinking habits were all listed as elements

of individual responsibility.

The organization of TU 7 is shown in Figure 13. Major functions of

the unit were radiation control, decontamination, and laboratory analysis.
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COMMANDER
s L — — vecHnIdaL ADVISORS |

L——p——_]

ADMINISTRATION SUPPLY

] 1

RADIATION &

CONTROL LABORATORY DECONTRMINATION

] ELECTRONIC SECTION

PHOTODOS IMETRY
] AND RECORDS SECTION

' RADIATION
1 ANALYSIS SECTION

Figure 13. Radsafe organization for Task Group 7.1, FASTLE.

Radiation Control. The Radiation Control Group was organjzed to pro-

vide for the radiological safety of personnel entering contamlnated areas.

The group established operations stations for all radsafe act]vities at

several centers. At these stations, radiological situation dfta were
gathered and information required by monitors was maintained jJn memoranda
and situation maps. The situation maps delineated areas cleaged by rad-

safe personnel, as well as those areas requiring monitor escorg.

Two radsafe centers were established for Operation CASTLE,jone at

Parry and ocne aboard the Bairoko in Bikini Lagoon. Each was efuipped to
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accomplish the unit mission independently. TU 7 personnel moved betwden

the two centers as the radiological situation warranted.

Subcenters of the Bikini Radsafe Center were established aboard a

barge adjacent to the USNS Fred C. Ainsworth, aboard the USS Curtiss, pnd

aboard the USS Estes. These substations were primarily control and pef-

sonnel decontamination points for TG 7.1 and TG 7.5.

Since the concept of subcenters had not been considered in initial
staffing procurement plans, full staffing was not available. TU 7 per-
sonnel were thinly scattered throughout, reducing their effectiveness ih
some areas, but this did permit decentralized and controlled recovery

operations.

Dual communications between the Bairoko Radsafe Center and the subcqgn-
ters were maintained by the task group administrative net and a dedicatqd
frequency radsafe net. These nets permitted direct communication betwe

control points and the dosimetry record unit aboard the Bairoko.

Decontamination. The Decontamination Group of TU 7 was to provide fpr

the protection of personnel against radiological contamination and to es}

tablish effective contamination control. The following arrangements wer

made for this:

® Personnel decontamination stations were set up at the
Parry Radsafe Center, aboard the Bairoko and the
Curtiss, and aboard a barge alongside the Ainsworth

e Equipment decontamination areas were demarcated at
Parry

® Entry and exit checkpoints were established at Parry,
aboard the Bairoko and the Curtiss, and aboard a barge
alongside the Ainsworth.

Laboratory Analysis. The Laboratory Group provided technical assist-

ance to the Radiation Control and Decontamination Groups and laboratory
services to all JTF 7 radsafe organizations. The group maintained all

radsafe instrumentation for JTF 7 and processed and interpreted all film
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badges. In addition, one section collected, interpreted, and]disseminated

data on the radiocactivity of contaminants.

TASK GROUP 7.2. TG 7.2 performed all radsafe monitoring dnd decontam-

ination services for Enewetak Island, provided couriers to acdompany the
aerial movement of radiocactive cargo, and operated contaminat laundry
facilities for TG 7.4. The organization of TG 7.2 Radsafe (sge Figure 14)
consisted of 39 personnel, exclusive of personnel assigned to khe monitor
pool. Unit radsafe officers and NCOs, together with 50 AEC sefurity-
cleared ("Q"-cleared) men, 10 decontamination personnel, and ajradiologi-
cal safety engineer (placed on temporary duty with TG 7.2 by C§TF 7 to act
as TG 7.2 Radsafe Officer during CASTLE), were trained to supp
missions for TG 7.1. Because of the unexpectedly large requir
emergency backup monitors, unforeseen restrictions on the orig
tors, and rotation of personnel during CASTLE, it became necesgary to
train more unit radsafe officers, unit radsafe NCOs, and backu
locally. Within TG 7.2, the motor pool personnel were trained

monitors.

L]

After BRAVO, because of the change in operational method ne
by the contamination of Bikini Atoll, TG 7.2 was instructed to
many backup monitors. By BRAVO D+10, 34 backup monitors had be
TG 7.1. Through March and April, 39 more were trained. Since
key personnel (i.e., Q-cleared) hampered some units, CTG 7.2 re
that the requirement for radsafe backup monitors be minimized a
possible consistent with the emergency. CTG 7.1 agreed, but st
the problem would continue indefinitely. CJTF 7 then ordered t
munication personnel not be used for radsafe monitoring, which
reduced the number of trained, cleared monitors. The overall r
declined steadily after KOON, and by NECTAR only 17 monitors wer
porary duty assignment to TG 7.1.

While assigned to TG 7.1, the TG 7.2 monitors' duties includgd work in

the dosimetry section, decontamination work, supply work, and regovery
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COMMANDER
TG 7.2

TASK GROUP
RADSAFE SECTION
1 OFF

DEPQOT SUPPLY
1 OFF (5 EM)

MONITOR PooL?

LAUNDRY
1 OFF {2 EM)

HEADQUARTERS COMPONENT
1 QFF {4 EM)

ORONANCE FIELD MAINTENANCE
1 OFF (2 M)

3upon completion of training, personnel from the monitor pool were given
emergency assignments by name in numbers indicated in radsafe organization
structure. Remaining trained personnel constituted an emergency reserve
to be committed at the direction of Commander TG 7.2.

Figure 14.

work from the islands.

Task Group 7.2 radsafe organization, CASTLE.

1 OFF

HEADQUARTERS DETACEMENT

5 EM)

1 QFF

| SIGNAL DETACHMERT

2 EM)

TRUCK DETACHMEN
1 OFF

2 £M)

PORT DETACHMENT]
1 OFF (

b EM)

MILITARY POLICE DETA(

11 OFF (

[MENT
P EM)

SERVICE DETACHME
1 OFF (

EM)

The Third Installment of Unit History TG 7.2 inqi-

cates that designated decontamination personnel without Q-clearances wege

unacceptable; therefore, backup monitors were used as decontamination
personnel (Reference 10, April Installment).

TASK GROUP 7.3. Responsibility for overall coordination of TG 7.3

radsafe activities lay with the task group commander.

Two officers in

his

Plans and Operations Division (N-3) were specifically assigned as atomic

defense officers, with advisory assistance from the staff medical officef.
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Their duties were to oversee and evaluate compliance of indivjdual units

with task group radsafe requirements.

In addition to providing their own radsafe monitors (inclydi

airborne monitor for each TG 7.3 multiengine aircraft) and radia

ment (with responsibility for its repair and calibration) TG 7.3

~ TASK GROUP 7.4. Within TG 7.4, each of the three subordinat
shown in Fiqure 15 had specific operational responsibiities. Th

Support Unit (TSuU) responsibilities were:

®

Monitors and decontamination crews aboard each shi
within the task group

ng one
¢ equip-

provided:

Facilities for personnel decontamination on the Baifoko

Facilities for the radsafe unit (Radsafe Center) of
TG 7.1 when the task force was embarked

Decontamination crews and facilities for all aircrafit
at Bikini Atoll

Decontamination crews and facilities for TG 7.3 air
craft aboard the Bairoko at Enewetak Atoll; limited
assistance ashore was furnished by CTG 7.4 as requir

Helicopter air service for radiological surveys and
postshot recovery operations (monitors furnished by
™G 7.1)

Collection of lagoon water samples for radioactivity
analyses

Water-spray equipment aboard all vessels likely to b
in the fallout area

Air-to-ground reporting of approximate air radiation
intensities encountered by all aircraft operating be-
tween Enewetak and Bikini from H~hour to H+24 during
the Bikini phase.

Provision of helicopter and liaison air service for
radiological surveys and postshot recovery operations
with monitors furnished by TG 7.1; monitors also gave
full mission instructions

Provision of radiac equipment, decontamination equip-
ment, and protective clothing throughout TG 7.4

Maintenance of TG 7.4 radiac equipment {(repair, spare
parts, calibration)
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COMMANDER
6 7.4

TEST Su
{

PPORT UNIT

TSul)

TEST SERVICES UNIT
(TSU)

TEST AIRCRAFT UNI
(TAU)

]

I

RADIAC AND DECOWN
EQUIPMENT AND

AIR SERVICE
RAD SURVEYS

CLOUD TRACKING

RADSAFE BRIEFINGY

PROTECTIVE CLOTHING POSTSHOT RECOVERY FOR TG 7.4 AIRCRENS
PRIMARY DECON CREWS MA A F
SERVICING RADIAC AND FACILITIES AT I:;&QR:EE 0
EQUIPMENT ENEWETAK AND LIMITED RADIAC EQUIPMENT
ONES ON BIKINI
. SAMPLE FILTER
ASSISTING TG 7.3 GROgﬂDExgﬁé$g§I”° INSTALLATIONS,
[N ATRCRAFT DECON ‘ REMOVAL, AND
(AIRFIELD) PACKAGING
MONITORING SAMPLE
|| FILTER LOADING
OPERATIONS AND
PACKAGING
Figure 15. Organization and‘responsibilities for Task Group 7.4, CASTLJ.
® Provision of primary decontamination crews and facili-
ties for aircraft at Enewetak Island and limited crews
and facilities at the Bikini airstrip
® Assistance to TG 7.3 in aircraft decontamination with
TG 7.4 equipment when needed
® Promulgation of the air radex area for each shot
Performance of ground monitoring on Enewetak Island,
except in those areas or activities assigned to other
task groups
® Monitoring of sample filter loading operations and
their subsequent removal and packaging.
The Test Services Unit (TSU) conducted cloud-tracking aircraft flighgs

to collect postshot radiological data; these flights were in the air from

about H+6 up to H+54.
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The Test Aircraft Unit (TAU) gave radsafe briefings for a
aircrews and maintained the specialized radiac equipment inst
aircraft. The TAU also performed the aerial sample filter in

removal, and packaging.

Training

Annex N to JTF 7 Operation Order 3-53 (see Appendix A) sp

directed that two .evels of training -~ basic indoctrination

-~ be required, but allowed each task group to vary the scope

1 TG 7.4
lled in its

tallation,

cified and
nd technical

of instruc-

tion according to the group's operational requirements. Basi
nation included nontechnical instruction in radiological meas
techniques. Such instruction was to be given to all task for
to encourage efficient performance of duties within the allow
levels for radiocactive contaminants. Technical training was

all personnel who staffed the task force radsafe organization
formed the monitoring and other technical operations, such as
tion and instrument repair. The technical instruction was to
through existing service courses and at training sessions est

»

the task group level.

indoctri-
res and
e personnel
ble exposure
equired of
and per-
econtamina-
e obtained
lished at

Little information has been found on the level of instrucdgion or the

content of the basic indoctrination given by the various task
course instituted by the Army (described on p. 92) is probabl

tive, however.

from the AEC and the services both trained personnel and the
training the task group required. The sources for technicall
health physics personnel were the Health Division of Los Alamo
Laboratory (LASL) and special organizations within the Departm
fense (DOD). 1In the interim between IVY and CASTLE, the Depar
Army authorized the Chief Chemical Officer to establish the 1ls
Support Unit (RSSU) with the mission of supporting test operat

the Nevada and Pacific Proving Grounds. This organization was
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at the Chemical Corps Training Command, Ft. McClellan, Alabama, in earl%
1953 and provided the bulk of Army personnel for TU 7.

The technically trained Navy personnel were provided to TG 7.1 from
the National Naval Medical Center; Special Weapons Unit, Pacific Fleet;
Armed Forces Special Weapons Project (AFSWP), Sandia Base; and the Naval
Radiological Defense Laboratory. One Marine Corps noncommissioned officgr
was obtained from the 2nd Marine Division, Fleet Marine Force (Refer-

ence 17).

Initial TG 7.1 personnel reguirements were for 14 officers and 86 en-
listed men. In late March, after a conference with the TG 7.1 Scientifid
Depdty and the task group commander, this requirement was reduced to 12
officers and 36 enlisted men. This reduction in personnel was directed
a policy through which:

1. Training programs would be initiated by the task
group radsafe officer to qualify program and project

personnel in radsafe principles and techniques of
monitoring

2. The radsafe organizations of TG 7.1 and TG 7.5 would
be consolidated

3. An increase of the military support mission of CTG 7.1
would be made so that the following services could be
provided to TG 7.1 and TG 7.5:

a. Support of the overall radsafe program by train-
ing and providing radsafe monitors as needed

b. Support of the overall radsafe program by train-
ing and providing decontamination personnel as
needed.

In mid-August the lst RSSU received its initial notice of TU 7 person-
nel requirements. This created a strain on the organization since the
RSSU had only nine men available for duty. Additional difficulties were

encountered by the release of experienced men from military service. 1In

spite of these problems, 2 officers and 28 enlisted men were designated by

1 September for clearance and assignment to TU 7. The Navy (Op-36) re-

ceived notice and initiated action in the latter part of August. The Air
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Force declined to participate in the radsafe support operati

ence 16, p. 17).

The Chemical Corps Training Command issued orders for lst

nel in October 1953.

The Army Chemical Center issued orders
The Chief of N
CTU 7, th

tion, secured the services of three LASL health physicists as

diological safety engineers in November 1953.

issued orders for naval personnel in October 1953.

advisors.

Owing to staff delays in procuring military personnel, TU
its mission with a shortage of three control officers, one lab
The lack of the thr

officers materially hampered the unit's effectiveness in condu

ficer, and one photodosimetry technican.
tralized controlled recovery operations. The void was partly
using supply and laboratory officers in secondary control func

erence 16).

%ﬂ {Refer-

RSSU person-
or three ra-
val Personnel
ough invita-

technical

7 performed
ratory of-
control
rting decen-
filled by

tions (Ref-

Between November 1953 and April 1954, three classes were e

to qualify Project 7.1 and Bolmes & Narver (H&N) supervisory p

radsafe monitors: one at the Nevada Proving Ground (November
on Eneman Island, Bikini Atoll (February 1954); and one at Par
Atoll (April 1954).

tors by these schools.

About 200 individuals were qualified as r

health physics organizations of Edgerton, Germeshausen & Grier
(EG&G) ; UCRL, Livermore site; and the U.S. Naval Radiological

oratory (Reference 17).

Instructions for the conduct of the initial course were pr
the LASL Health Division, UCRL, EG&G, lst RSSU, and JTF 7. Tr
cluded an examination of the fundamentals of radiological safe
room instruction, and a series of practical field exercises.

fundamentals included:
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Exercises and problems were of 2 or 4 hours' duration with 12 peopl

Radiocactivity

a. Concept of radioactivity resulting from atomic
detonations

b. Definition of the following terms: radiation,
alpha particle, beta particle, gamma radiation,
decay, fission, curie, roentgen, milliroentgen
per hour, radiation intensity, and attenuation

c. Range and energy relations of fission-product
radiations

Biological effects
a. Concept of ionization
b. External and internal radiation effects
C. Radiation doses
1) Lethal (acute and chronic)

2) Probable early effects of acute radiation
dose over the whole body

3) Local effects, beta-ray burns
4) Symptoms of radiation sickness
Recognition of radiation effects

a. Methods of detecting of nuclear radiation by
film, crystal, ionization, and heat

b. Survey meters

c. Pocket dosimeters

d. Photographic film badges

Protection of personnel from radiation effects
a. Shielding characteristics of materials

b. Control of radiation dose

c. Clothing and equipment

d. Decontamination facilities

e. Safety indoctrination.

in each instructional group. The eight sessions were as follows:

1.

Dosimetry: Familiarization with film badges and
pocket dosimeters as radiation-dose-measuring devices
and practice in charging, reading, and determining
the correction factor on dosimeters
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2. Ion-chamber-type survey meter: Operation, use, ar
calibration

3. Geiger-Mueller-type survey meter: Operation, use,
and calibration

4. Shielding properties of common materials: Effect pf
various absorbers of gamma radiation and determinafion
of their absorption coefficient and half-thickness

5. Maintenance of instruments: Basic concepts of maig-
tenance and some of the details of maintenance appli-
cable to the Geiger-Mueller counter and ion-chambej-
type instruments

6. Decontamination: Familiarization with some of the
methods used in the decontamination of radiologicallly
contaminated materials, use of a few of these meth
ods, and comparisons of the results

7. Field monitoring: Practice in monitoring of large
contaminated areas and plotting of isointensity lings
by comparing the results of rapid and detailed survpys

8. Problems: Introduction to the calculations necessafy
for the solution of exposure and time-of-stay prob-
lems through the use of radiation-calculator slide
rules and tables. '

The second and third schools at Bikini and Enewetak were atf§ended by
much smaller groups that received a l-day condensed version of e exer-
cises. These secondary courses were considered emergency supplgmentary
instruction. Instructors were TU 7 personnel.

The lack of continuity in operations and the loss of experiehced per-
sonnel between operations necessitated the establishment of a trhining
program for unit laboratory technicians, photodosimetry technicipns, and
radiological~instrument repairmen. Schooling for instrument repfirmen was
arranged through JTF 7 and AFSWP at the Naval Schools Command, T§easure
Island, San Francisco, and consisted of 1 month of instruction if the
maintenance and repair of military radiac instruments. All TG 74l repair-

men were graduates of this school.

Arrangements were made with the Nucleonics Branch of the Sigrfal Corps

VEngineering Laboratories to conduct familiarization courses with Jrobile

field laboratories for the laboratory and photodosimetry technicipns.
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Photodosimetry technicians attended a l-week course, and laboratory tpch-

nicians attended a 2-week course at Evans Signal Laboratory early in Qcto-

ber 1953 (Reference 17).

TASK GROUP 7.2. A radiological safety indoctrination program was

in
stituted for all TG 7.2 personnel. The program included instruction #n

the following subject areas:

Basic physics; theory of nuclear explosions

Explosion phenomena, including blast, heat, nuclear
radiation, and fallout

Details of an airburst
Comparison of air, surface, and subsurface bursts
Danger of radiation to personnel

Accumulated dose and tolerance exposure levels

Decontamination procedures.

The unit radsafe officers attended the atomic defense course at the

Fleet Training Center at Pearl Harbor or were trained locally.

A memorandum entitled "Radiological Safety Monitors Procedures™ was
published by CTG 7.2 on 23 February 1954. It served as a monitor's han
book and was distributed to each radsafe officer, radsafe noncommission

officer, monitor, and backup monitor of TG 7.2.

It became the practice to hold several briefings before each shot tdg

d

apprise personnel of their responsibilities and action to be taken in t
event of radioactive fallout. On the day preceding each shot, staff off
cers, detachment commanders, and radsafe officers were briefed on genera
radsafe rules, dosimetry, and instrumentation for the officer couriers o
radiclogical samples. A special bulletin from CTG 7.2 issued to each me
ber of TG 7.2 on the day preceding each shot included individual safety
and security precautions.

TASK GROUP 7.3. 1In August 1953, 4 months before the Navy Radiologic
Safety Plan was distributed, Hq TG 7.3 promulgated instructions describi
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the atomic defense preparations that would be required (Referpnce 14, May
Installment, p. 128). To implement these requirements, the "Navy Task
Group placed radsafe under Damage Control in accordance with foutine or-
ganizational practices" (Reference 9, p. 83). It was the resgonsibility
of the commanding officer of each ship or unit to ensure thatflhis person-
nel obtained adequate training in atomic defense measures and fradiological
effects, that washdown systems were properly installed and furktioning,
and that the ship's Atomic Defense Bill (including allotments bf radiac

instruments and protective clothing) was properly filled.

Schools for radiological defense were located at the Fleet]Training

Centers at San Diego and Pearl Harbor, but specific informatiof on train-
ing activities before deployment of individual units is sparsed] The Under-
water Detection Unit, 7.3.8.0, sent 1 man to San Diego for a l-{week course
at the Radiological Safety School, and the Boat Pool Unit, 7.3..1, sent
40 men to the same facility for 2 weeks of training. Furthermofe, all boat
pool petty officers were given 2 weeks of training at the radsafe school.
Otherwise, the final report of TG 7.3 simply states that ship c
were responsible for the training of their men and reporting th
"to carry out their radsafe missions" (Reference 11, pp. 3b-2 t

3b-5) .

No information has been found on the literature or curricul that in-
structors used in the Navy courses. According to the Radioclogicpl Safety
Plan the basic guidance for conducting radsafe operations was in] the Navy
Bureau of Medicine and Surgery publication, Radiological Safety Requla-

tions (NavMed P-1325; Reference 20). This was to be applied to jest oper-

ations with some reservations, however, since (Reference 21, Anndx G-I-4):

+« . . its provisions do not apply for special operations
such as field tests and . . . for such operations naval
personnel will operate under requlations set forth by th
Task Force commander as approved by the Chief of Naval
Operations.
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In addition, task group personnel were to be guided by Navy Instruf-
tions USF 82 and 85, which dealt with standard decontamination procedufes

and contaminated waste disposal (Reference 12, Annex G).

TASK GROUP 7.4. Each unit of TG 7.4 was required to train radsafe
monitors, including one airborne monitor for each multiengine aircraft.
Although all assigned personnel were supposed to receive basic radsafe

training, there is no indication that this actually occurred.

SAFETY CRITERIA
Radsafe criteria based on AEC industrial safeguards were approved b
the Surgeons General of the Army and Air Force, the Chief of the Navy
Bureau of Medicine and Surgery, and the Director, AEC Division of Biology
and Medicine. CJTF 7 disseminated operational rules for radiological sjt-
uations as an Annex to the JTF 7 Operation Order (Reference 19). Each

task group implemented the annex with its own orders or plans.

The radsafe criteria measuring units were the roentgen (R) and the dem.

The roentgen, a measure of radiation in air, denotes an exposure intensiky.

The rem is a unit of radiation dose, i.e., a measure of radiation ener

deposited within the body that takes into account its capability of caus

ing an effect. It is measurable in fractions of a rem, such as a millirgm

(mrem), which is 1/1,000th of a rem. Por most forms of ionizing radiati¢n,

such as beta and gamma, the rem dose is less than the roentgen exposure,
for not all of the energy measurable in air penetrates body tissues. Andg-
ther unit often used in discussing radiation doses is the rad. The rad 3s
a measure of radiation energy deposited in any material; for biological

tissue, a rad of low-quality radiation such as from gamma- or X-rays es-

sentially equals a rem.

At the time of the CASTLE series the distinction was usually not made
between exposure (properly expressed in units of roentgens) and absorbed
dose (properly expressed in units of rem, although at the time often ex-
pressed in roentgens); presumably external whole-body exposure and absorb

dose were assumed equivalent. This history expresses the measured data i
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exposure units (roentgens). Although the original references pften re~
ferred to dose, there is no evidence that whole~body energy deposition was

determined, nor that dose was indeed measured.

In this report all measurements of exposure intensity (roertgen) are

given in whole units and decimal fractions. This is not the cdmmon way

these are reported in the source literature. The lower exposu intensi-~
ties were usually reported in millircentgens (mR) and the highef exposure
intensities in roentgens (R). Often the same measuring device gould meas-
ure both the lower and higher intensities but with different didl settings

and thus differing accuracies.

Personnel records show the same sort of differentiation. T lower
individual exposures are usually recorded in millirem but the lager maxi-~
mums allowed or permitted are stated in whole rem. This use of Rifferent
measuring units for different levels of radiation could cause sohe confu-
sion to readers who are unfamiliar with the field; therefore, thg whole-

unit convention is used.

Radsafe Standards

In accordance with the safety criteria prescribed by the JTF |V Opera~-

tion Plan, two kinds of radsafe standards were established; Maxi Per-~
missible Exposures. and Maximum Permissible Limits. Maximum Permipsible
Exposure, usually abbreviated MPE and sometimes referred to as thg "rule
dose,” set 3.9 rem (gamma) over a l3-week period as the maximum ajlowable
accumulation of whole-body gamma radiation per individual during
CASTLE. This total would increase automatically by 0.3 rem (gammg) per
week for each week the operation extended beyond 13 weeks (Refererge 9,
Annex G). For recordkeeping purposes, the operation was assumed begin
15 days before the first detonation. The MPE for CASTLE was identfcal to
the federal standard approved by the National Committee on Radiatign Pro-
tection (NCRP) for those in radiologically hazardous occupations.
standard permitted accumulation of radiation exposure at the rate

rem per week to a total of no more than 15 rem in one l2-month per
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A higher dose, based on prompt health effects, was incorporated ijto
planning for tactical or emergency situations. The tactical dose confept
gave broad guidelines to assist command decisions, i.e., an exposure pf
100 R would result in no acute effects, an exposure of 450 R would be]le-
thal to half those exposed, etc. (The tactical dose rationale assumefp the
dose would be received as a single lifetime exception to the potential oc-

cupational dose.)

Planning documents warned the task groups that previous exposure fec-
ords should be checked to assure that individuals with prior exposureldid
not exceed the MPE. This warning was probably directed to the scient}fic
projects of TG 7.1, whose personnel might have been exposed in the lalora—
tory, since the previous field test (UPSHOT~KNOTHOLE) at the Nevada Pjov-
ing Ground (later named Nevada Test Site) had been completed about 9 fonths
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