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FACT SHEET

REDWING was a l17-detonation nuclear weapon test series (see table) held at
the Atomic Energy Commission's (AEC) Pacific Proving Ground (PPG) in spring
and summer 1956. The PPG consisted principally of Enewetak* and Bikini atolls

in the northwestern Marshall Islands in the Central Pacific Ocean.

REDWING test events, 19564

Assigned Date
Name Location (1ocal time)

LACROSSE Enewetak; surface on Runit Island 5 May
CHEROKEE Bikini; airdrop near Nam Island 21 May
ZUNI Bikini; surface on Eneman Island 28 May
YUMA Enewetak; tower on Aomon Island 28 May
ERIE Enewetak; tower on Runit Island 31 May
SEMINOLE Enewetak; surface on Boken Island 6 June
FLATHEAD Bikini; barge of Iroij Island 12 June
BLACKFOOT Enewetak; tower on Runit Island 12 June
KICKAPOO Enewetak; tower on Aomon Island 14 June
OSAGE Enewetak; airdrop over Runit Island 16 June
INCA Enewetak; tower on Lujor Island 22 June
DAKOTA Bikini; barge off Iroij Island 26 June
MOHAWK Enewetak; tower on Eleleron Island 3 July
APACHE Enewetak; barge off Dridrilbwij Island 9 July
NAVAJO Bikini; barge off Iroij Island 11 July
TEWA Bikini; barge over Nam Island reef 21 July
HURON Enewetak; barge off Dridrilbwij Island 22 July
Note:

8jelds not announced except: LACROSSE (40 KT), CHEROKEE (“sev-

eral MT"), ZUNI (3.5 MT), SEMINOLE (13.7 KT), TEWA (5 MT). One
kiloton equals the approximate energy release of the explosion
of one thousand tons of TNT; one megaton equals the approximate
energy release of the explosion of one million tons of TNT.

* The spelling of Marshall Island place names has changed in recent years in
order to more accurately render the sounds of the Marshall Island names using
English spelling.




HISTORICAL BACKGROUND

The REDWING series was held primarily to test high-yield thermonuclear de-
vices that could not be tested in Nevada. The development and testing of these
devices, which generate their explosive power through the fusion or joining of
hydrogen atoms, began in 1950 and had advanced to the stage that one of these
was dropped from a B-52 bomber in REDWING. This test drop, although of some
scientific interest, was probably more a demonstration to the world of the de-
liverability of these weapons than an experiment. The drop was witnessed by a

group of U.S. newsmen, the first such group invited to view a Pacific nuclear
test since 1946.

The devices were tested at the PPG by a joint military and civilian organi-
zation designated Joint Task Force 7 (JTF 7). This was a military organization
in form, but was populated by military personnel, Federal civilian employees,
and contractor personnel of the Department of Defense (DOD) and the AEC. The
commander of this force was the appointed representative of the AEC and re-
ported also to the Joint Chiefs of Staff (JCS) and the Commander in Chief,

Pacific (CINCPAC). The peak DOD numerical strength of REDWING was approxi-
mately as follows:

Uniformed military 9,710
DOD civil service 600
DOD contractors 140

Total DOD personnel 10,450

In addition, several thousand men from the AEC and its contractors, a few from

other Government agencies, and some foreign observers were present.

Numerous technical experiments were carried out in conjunction with each
of the 17 detonations. These experiments measured the yield and efficiency of
the devices and attempted to gauge the military effects of the explosions.

DOD personnel participated in this test operation as individuals whose duty
stations were at the AEC design laboratories, as units performing separate
experiments, and as units performing various support roles. The REDWING oper-
ations placed most of the Navy support group at Bikini, where its ships pro-

vided living space for personnel who were evacuated from the islands before

each test.




An extensive radiological safety (radsafe) program was instituted whose
objectives were:
1. Maintenance of personnel radiation exposure at the lowest

possible level consistent with medical knowledge of radia-
tion effects and the importance of the test series.

2. Avoidance of inadvertent contamination of populated is-
lands or transient shipping.

The program established an organization to provide radsafe expertise and ser-
vices to the separate components of the task force who were responsible for
personnel safety within their commands. Personnel were trained in radiological
safety, and standards governing maximum permissible exposures (MPE) were estab-
lished. The MPE was set at 3.9 R for the series. Film badges were provided
for all of the participating personnel. Persons likely to be exposed to radia-
tion were often provided with additional badges for more complete recording of
exposure. An extensive weather forecasting group was established in order to
predict wind directions and areas of potential fallout. Personnel were evacu-
ated from danger areas before each detonation, and reentry to radioactive areas

was restricted to the personnel required to retrieve important data.

TEST OPERATIONS AND EXPOSURES

Tests were conducted at both Enewetak Atoll and Bikini Atoll some 190 nmi
(352 km) to the east of Enewetak. The Marshall Islanders were evacuated from
Bikini in 1946 and Enewetak in 1948. Enewetak served as a base of operations
and the place where smaller-yield devices were tested, and Bikini was an ad-

vance camp where the larger-yield devices were tested.

Most of the U.S. Navy and Marine Corps personnel were on ships operating
around Bikini providing supply, evacuation capability, and other support to
the tests there. Most of the Army and Air Porce personnel were on Enewetak.
All the Services had personnel assigned to laboratory organizations whose
operations were conducted on both atolls as well as other locations in the

Pacific area.

The operations ran smoothly except for two incidents. The airdropped dem-
onstration test, CHEROKEE, was considerably off target; and the edge of the
cloud from the last event fired at Bikini, TEWA, passed over Enewetak causing

fallout there. The missed airdrop caused no exposure of personnel to ionizing




radiation as the entire Bikini Atoll had been evacuated, and the miss was in

the direction of the open sea. But the TEWA fallout on the Enewetak base camp
did lead to the exposure of the personnel there. The incident occurred toward
the end of the series when some personnel had already returned to the United
States, but the remaining Enewetak personnel received about an additional 1.5 R
exposure from this incident. The overall average exposure for the series was
approximately 1.7 R. The highest exposures were recorded by Air Force flight
officers whose aircraft penetrated the nuclear clouds on scientific missions.
The recorded REDWING exposures are summarized in the table below by service
affiliation. Civilians employed by the Services have been included with the
uniformed personnel. Other participants included personnel from other U.S.
Government agencies including the AEC, AEC contractors, and foreign military

and U.S. media observers.

Summary of REDWING Exposures

Exposure Ranges {roentgens)

No. of High
Persons Not 0.001- 1.000- 3.000- 5.000- Over Recorded
Badged Available 0 0.999 2.999 4.999 9.999 10 (R)
Army 1,612 0 19 398 500 650 45 0 7.2
% of Total 0 1 25 31 40 3 0
Navy 5,638 23 312 3,674 1,474 147 8 0 6.2
% of Total <1 5 65 26 3 <1 0
Air Force 2,780 0 220 823 1,010 638 77 12 16.4
% of Total 0 8 30 36 23 3 <1
Marine Corps 249 17 2 116 108 6 0 0 3.6
% of Total 7 <1l 47 43 2 0
Other Military 379 2 23 126 143 74 11 0 7.4
% of Total <1 6 33 38 19 3 0
DOD Contractors 138 1 4 58 66 9 0 4.7
% of Total <1 3 42 48 7 0 0
Other Participants 3,847 78 426 1,237 844 1,038 224 0 6.8
% of Total 2 11 32 22 27 6 0
Total 14,643 121 1,006 6,432 4,145 2,562 365 12 16.4
% of Total <1 7 44 28 18 2 <1l




PREFACE

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

another 4,000 in the single Atlantic test series.

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

in the weapon testing program.

In late 1977, the DOD began a study that provided data to both the CDC and
the VA on potential exposures to ionizing radiation among the military and ci-
vilian personnel who participated in the atmospheric testing 15 to 32 years
earlier. 1In early 1978, the DOD also organized a Nuclear Test Personnel Review
(NTPR) to:

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

e Determine the extent of the participants' exposures to
ionizing radiation

® Provide public disclosure of information concerning par-
ticipation by DOD personnel in the atmospheric nuclear
weapon tests.
This report on Operation REDWING is one of many volumes that are the prod-
uct of the NTPR. The DOD Defense Nuclear Agency (DNA), whose Director is the

executive agent of the NTPR program, prepared the reports, which are based on




military and technical documents reporting various aspects of each of the
tests. Reports of the NTPR provide a public record of the activities and
associated radiation exposure risks of DOD personnel for interested former

participants and for use in public health research and Federal policy studies.

Information from which this report was compiled was primarily extracted
from planning and after-action reports of Joint Task Force 7 (JTF 7) and its
subordinate organizations. What was desired were documents that accurately
placed personnel at the test sites so that their degree of exposure to the
ionizing radiation resulting from the tests could be assessed. The search for
this information was undertaken in archives and libraries of the Federal Gov-
ernment, in special collections supported by the Federal Government, and by

some discussion or review with participants.

For REDWING, the most important archival source is the Washington National
Records Center in Suitland, Maryland. The Naval Archives at the Washington
Navy Yard also was helpful, as was the collection of documents assembled by the
Air Force Special Weapons Center Historian, the collection now being housed in
the Air Force Weapons Laboratory Technical Library at Kirtland Air Force Base,
Albuquerque, New Mexico. Other archives searched were the Department of Energy
(DOE) archives at Germantown, Maryland, its Nevada Operations Office (DOE/NV)
archives at Las Vegas, and the archives of the Test Division of the Los Alamos

National Laboratory.

JTF 7 exposure records were retrieved from the Records Center, and an addi-
tional file of exposure-related documents that had been microfilmed by the Rey-
nolds Electrical and Engineering Company, Inc., support contractor for DOE/NV,

was also useful.

There is little primary documentation of personnel movement in areas of po-
tential radiation exposure. This has been compensated for, where possible, with

inferences drawn from secondary sources and the exposure records themselves.

The work was performed under RDT&E RMSS B350079464 U99 QAXMK 506-09 H2590D
for the Defense Nuclear Agency by personnel from Kaman Tempo and subcontractor
R.F. Cross Associates. Guidance was provided by Mr. Kenneth W. Kaye of the

Defense Nuclear Agency.
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CHAPTER 1
OVERVIEW

INTRODUCTION
Purpose

REDWING was a test series in which 17 nuclear devices were detonated at
the Atomic Energy Commission's (AEC) Pacific Proving Ground (PPG) at Enewetak*

and Bikini atolls in spring and summer of 1956. Table 1 lists the detonations.

This report documents the participation of Department of Defense (DOD)
personnel who were active in this atmospheric nuclear test series. Its pur-
pose is to bring together the available information about this series perti-
nent to the exposure of DOD personnel, both uniformed and civilian employees.
The report explains the reasons why DOD personnel were present at these tests,
lists the DOD organizations represented, and describes their activities. It
discusses the potential radiation exposure involved in these activities and
the measures taken to protect personnel in the participating DOD organizations.
It presents the exposures recorded by the participating DOD units. The infor-

mation is limited to these points.

Historical Perspective

REDWING was the sixth nuclear test series to be conducted by the United
States in the Marshall Islands. During the fifth series in 1954 a serious
fallout contamination incident occurred that involved not only U.S. personnel

but Marshall Island residents and Japanese fishermen as well.

Because of the unfavorable effect of this incident on world opinion, the
government recognized the need to issue a statement that specifically addressed
the health and safety concerns. A joint DOD-AEC press release of April 27,
1956, presented the precautions being taken in REDWING (Reference B.0.8). The

* A better understanding of the Marshall Islands language has permitted a more
accurate transliteration of Marshall Island names into English language
spelling. These newer transliterations are used in this report with few
exceptions. Appendix C is a list of the names and their variant spelling.
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Table 1.

REDWING detonations, 1956.

Local Assigned

Date Name Location Yieldd

5 May LACROSSE Enewetak; surface 40 KT

21 May CHEROKEE Bikini; airdrop Several megatons
28 May ZUNI Bikini; surface 3.5 MT
28 May YUMA Enewetak; tower Not announced
31 May ERIE Enewetak; tower Not announced
6 June SEMINOLE Enewetak; surface 1.37 KT
12 June FLATHEAD Bikini; barge Not announced
12 June BLACKFOOT Enewetak; tower Not announced
14 June KICKAPQO Enewetak; tower Not announced
16 June 0SAGE Enewetak; airdrop Not announced
22 June INCA Enewetak; tower Not announced
26 June DAKOTA Bikini; barge Not announced
3 July MOHAWK Enewetak; tower Not announced
9 July APACHE Enewetak; barge Not announced
11 July NAVAJO Bikini; barge Not announced
21 July TEWA Bikini; barge 5 MT

22 July HURON Enewetak; barge Not announced

Note:

%0ne kiloton (KT) equals the approximate energy release of the
explosion of one thousand tons of TNT; one megaton (MT) equals
the approximate energy release of the explosion of one million

tons of TNT.

release described the improved fallout prediction capability available and the

extensive monitoring that was to be done both at the PPG and beyond.

It also

described programs for surveying marine life in the Pacific. The release

stated that the yields of the devices to be tested were expected to be lower

than the largest of those detonated in 1954.

Press observers were invited to view part of the series. These were the

first to observe a PPG test series since 1946.

The 15 press observers, along

with 17 invited civil defense officials, viewed the LACROSSE and CHEROKEE
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detonations. The latter was the detonation of a multimegaton-yield device

dropped from an operational B-52 bomber, the first such event conducted by the
United States. Although CHEROKEE provided the opportunity to make some unigue
measurements, its purpose was primarily a demonstration of the ability of the

United States to deliver large-yield thermonuclear weapons.

REDWING was the first test series in the PPG in which dosimeters that
would record exposure to ionizing radiation were provided for all joint task

force personnel.

Report Organization

Subsequent sections of this overview chapter discuss the form of experi-
mental nuclear weapon test programs with the emphasis on the potential radia-
tion exposure of participating DOD personnel. The experimental activities are
considered first without particular reference to the geographic location of
the testing, and are then related to the geographic limitations on such activ-
ities at the PPG. The portion of the experimental program of heaviest DOD

participation is emphasized.

The chapter concludes with a description of Joint Task Force 7 (JTF 7),
the organization that conducted Operation REDWING, and indicates how the DOD

elements within JTF 7 functioned.

Chapter 2 is concerned with the radiological safety (radsafe) aspects of
the tests. These chapters document the procedures, training, and equipment
used to protect participants from the radiation exposure potential inherent in

the test operations.

Chapter 3 focuses on the role of the DOD in the experimental program of
REDWING in general, leading to a discussion of the DOD operations for the test
events in Chapters 4 and 5. Chapter 4 discusses the Bikini detonations, and

Chapter 5 the Enewetak detonations.

Chapters 6 through 9 report participation by the Army, Navy, Air Force,
and Marine Corps, respectively. Chapter 10 summarizes the participation of
other government agencies and contractors. A listing of participating units
and a statistical characterization of their personnel exposures are included
in these chapters. The personnel exposures are discussed in Chapter 1l.
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NUCLEAR TESTS AND RADIATION EXPOSURES

Nuclear testing before 1963 usually consisted of the unconfined detonation
of nuclear devices (usually not weapons) in the atmosphere. The devices might
be placed on a platform or a barge on the surface, placed atop a tower, sup-
ported by a balloon, dropped from an airplane, or flown on a rocket. On occa-
sion devices were detonated underwater or buried in the earth, or in under-

ground tunnels and shafts.

In theory, personnel could be exposed either by the radiation emitted at
the time of explosion and for about 1 minute thereafter -- usually referred to
as initial radiation -- or the radiation emitted later (residual radiation).
In the PPG there was no direct exposure of personnel to initial radiation dur-
ing testing. This is part of the violent nuclear explosion process itself,
and to be close enough for initial radiation exposure would place an observer

within the area swept by lethal blast and thermal effects.

The neutron component of initial radiation did indirectly contribute to
the possibility of personnel exposure. Neutrons are emitted in large numbers
by nuclear weapon explosions. They have the property of altering certain non-
radioactive materials so that they become radioactive. This process, called
activation, works on sodium, silicon, calcium, manganese, and iron, as well as
other common materials. Activation products thus formed are added to the
inventory of the radioactive products formed in the explosion process. The
radiation emitted by this inventory more than 1 minute after detonation is

referred to as residual radiation.

The potential for personnel exposure to residual radiation was much greater
than the potential for exposure to initial radiation. In the nuclear explosion
process, fissioning atoms of the heavy elements, uranium and plutonium, split
into lighter elements, releasing energy. These lighter atoms are themselves
radiocactive and decay, forming another generation of descendants from the orig-
inal fissions. This process is rapid immediately after the explosion but slows

later and continues for years at very low levels of radioactivity.

Overall radioactivity of all the fission products formed decays at a rate

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

than the fission products.

Fission products and the activation products, along with unfissioned ura-
nium or plutonium from the device, are the components of the radioactive ma-
terial in the debris cloud, and this cloud and its fallout are the primary

sources of potential exposure to residual radiation.

In a nuclear airburst in which the central core of intensely hot material,
or fireball, does not touch the surface, the device residues (including the
fission products, the activation products resulting from neutron interaction
with device materials, and unfissioned uranium and/or plutonium) are vaporized.
These vapors condense as the fireball rises and cools, and the particles formed
by the condensation are small and smoke-like. They are carried up with the
cloud to the altitude at which its rise stops, usually called the cloud sta-
bilization altitude. Spread of this material then depends on the winds and
weather. If the detonation is small, the cloud stabilization altitude will be
in the lower atmosphere and the material will act like dust and return to the
Earth's surface in a matter of weeks. Essentially all debris from detonations
with yields equivalent to kilotons of TNT will be down within 2 months (Refer-
ence A.l). Areas in which this fallout material will be deposited will appear
on maps as bands following the wind's direction. Larger detonations (yields
equivalent to megatons of TNT) will have cloud stabilization altitudes in the
stratosphere (above about 10 miles [16 km] in the tropics); the radioactive
material from such altitudes will not return to Earth for many months and its
distribution will be much wider. Thus, airbursts contribute little potential
for radiation exposure to personnel at the testing area, although there may be
some residual and short-lived radiation coming from activated surface materials
under the burst if the burst altitude is sufficiently low for neutrons to reach

the surface.
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Surface and near-surface bursts pose larger potential radiation exposure
problems. These detonations create more radioactive debris because more mate-
rial is available for activation within range of the neutrons generated by the
explosion. 1In such explosions the extreme heat vaporizes device materials and
activated Earth materials as well. These materials cool in the presence of
additional material gouged out of the burst crater. This extra material causes
the particles formed as the fireball cools to be larger in size, with radio-
activity embedded in them or coating their surfaces. The rising cloud will
lift these particles to altitudes that will depend on the particle size and
shape and the power of the rising air currents in the cloud, which in turn
depend on the yield of the detonation. The largest particles will fall back
into the crater or very near the burst area with the next largest falling
nearby. It has been estimated that as much as 80 percent of the radioactive

debris from a land-surface burst falls out within the first day following the
burst (Reference A.l).

e -

Bursts on the surface of seawater generate particles cénsisting mainly of
salt and water drops that are smaller and lighter than the fallout particles
from a land burst. As a consequence, water-surface bursts produce less early
fallout than similar devices detonated on land. Large-yield surface bursts in
the PPG over relatively shallow lagoon waters or on very little truly dry land
probably formed a complex combination of land-surface- and water-surface-burst

particle-size characteristics.

Several surface detonations at the PPG were of such a large size that they
formed underwater craters. These craters retained a fraction of the device's
radioactive debris and activated materials. Water that overlay these craters
acted as a shield to protect surface operations from the radiation from this
material, but it also provided a means for the material to move from the cra-
ters into the general circulation system of the lagoon waters. Craters were
subject to washing, and silt plumes were observed to come from them for long
periods after the shots; it is reported that plumes from the MIKE crater (Op-

eration IVY, 1952) were visible a year after the detonation (Reference D.4).

Detonations on towers may be considered as low airbursts or ground bursts,

depending upon whether the fireball touches the ground. A larger burst will
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create more fallout than a smaller burst on equal-height towers not only be-
cause of the additional fission products and device debris, but also because
it will pull up more Earth materials, or even form a crater. In addition, the
materials of the tower itself provide a source of easily activated materials.
Particles of the tower material may also act as centers for the debris vapors
to condense on to form the larger particles that lead to heavier early fallout.
Devices that fission uranium or plutonium inefficiently will cause more of

these radioactive components of the device residue to be dispersed.

EXPERIMENTAL PROGRAM

Central to the test series was the experimental program. This program and
its requirements dictated the form of the test organization and the detail of
personnel participation. Like most of the preceding nuclear test series,
REDWING's experimental program incorporated two aspects, the most important of
which was the development of the weapons themselves; the secondary experiments

involved the measurement of the explosive and radiation effects.

These two aspects can serve as a rough measure of differentiation of in-
terest between the major participants: the AEC interest in weapon development,
and the DOD interest in the military application of the effects of the explo-
sions. The several parts of the weapon development and the effects studies

each had particular features that led to the possibility of radiation exposure.

Weapon Development

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

of release measurements are called diagnostic measurements.

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

rive yield.
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In addition, yield may be determined by collecting and analyzing a repre-

sentative sample of the device debris. Inferences are then drawn regarding

the yield, based on knowledge of the materials in the unexploded device.

Construction, instrumentation placement, and data recovery for the photo-
optical yield determinations did not usually require personnel to be 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 activ-
ities at times and places of high radiation levels. Film recovery generally
did not involve high exposure potential, as the photo stations (see Figure 1)

were usually at ranges and in directions not heavily contaminated by fallout.

Sampling of device debris, however, necessitated much closer contact with
higher‘levels of radioactivity. The technique used in REDWING and most atmo-
spheric tests was to fly aircraft with collectors directly through portions of
the radioactive cloud, although for some shots during some tests rockets and
drone aircraft were used. About 90 percent of the fission debris was usually
considered to be in the upper or cap portion of the mushroom cloud (Reference
A.l). Several aircraft were used to obtain a representative sample. Aircrews
were exposed to the radiation emitted by the radioactive particles in the cloud
as they flew through, Aircraft flying these sampling missions picked up sig-
nificant amounts of radioactive material on their surfaces, posing additional
and continuing radiation exposures to the aircrews as they returned to base,
as well as to decontamination ground crews. Samples collected were radiologi-
cally "hot" and required special handling as they were taken from the aircraft

and prepared for shipment to the laboratory for analysis.

DIAGNOSTIC MEASUREMENTS. The explosion of a nuclear device is a progres-
sive release of increasing amounts of nuclear radiation, some of which directly
escapes the device, The rest of the radiant energy interacts with the associ-
ated material of the device itself and is converted into differing forms of
radiation and into the kinetic energy of the remaining materials in a small
fraction of a second. The intensely hot core then reradiates, heating the sur-
rounding air and creating a shock wave that propagates outward from the burst

point.
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Other methods of detecting radiation involve the shielding (attenuation)
properties of Earth materials, water, and other substances. These materials
are also used to baffle or collimate radiation to ensure that radiation is

directed toward the detecting instrument,

Radiofrequency energy produced by the explosion can be detected by radio
receivers and, with the addition of filtering and processing circuitry, can
also provide information about the energy flow from the explosion. Such mea-

surements 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 measurement or data
recovery point to ground zero and the time lapse between the detonation and

the data collection.

The primary radiation hazard is from fission* products and materials made
radioactive by neutron activation of device and Earth materials in the vicin-
ity of ground zero. Thus, the distance from ground zero is a principal factor

in assessing exposure to persons engaged in the experimental program.

Since radioactive material decays with time, the time lapse between the
explosion and exposure is a critical factor in dose assessment. Primary re-
cording 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 exposure of weapon diagnostics participants.

* Although many of the REDWING devices were thermonuclear, or fusion, de-
vices, a significant portion of their energy release resulted from fission
processes.
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Effects Experiments

All REDWING shots except CHEROKEE tested new weapon developments. Priori-
ties of time and space and go or no-go considerations favored the weapon de-
velopment experiments over the effects experiments. Although the effects
experiments were clearly secondary, they directly involved a relatively large
number of DOD organizations and individuals and are therefore of prime impor-

tance for this report.

The effects experiments were intended to acquire urgently needed military
data that could not be obtained from the smaller yield tests at the Nevada
Test Site. These experiments may be classed into two general kinds. The
first class of measurements was made to document the hostile environment cre-
ated by the nuclear detonation. The second class of effects experiments docu-
mented the response of systems to the hostile environment; these measurements

are termed systems response experiments,

ENVIRONMENTAL MEASUREMENTS. The purpose of environmental measurements was
to gain a comprehensive view of the hostile environment created by a nuclear
detonation to allow military planners to design survivable military hardware
and systems and train personnel to survive. Examples of environmental measure-
ments include static overpressure (crushing) and dynamic pressure (blast wind)
in the blast wave, heat generated by the detonation, and fallout radiation.
The measurement techniques employed for REDWING varied with the effect being
measured, but usually measuring devices or gauges were placed at a variety of
ranges from ground zero and their measurement recorded in some way. A wide
variety of gauges and data recording techniques was used. In some cases, mea-
surements were similar to those being made by the weapon designers, but at
greater distances or longer after the detonation, which simplified the record-

ing of the data, although the recovery problems were by no means trivial.

Rugged, self-recording gauges had been developed for blast and thermal ra-
diation measurements before the REDWING series so that complete loss of data
from a project would not occur if instrument recovery were delayed, for exam-
ple, by heavy fallout. For nuclear radiation measurements, however, prompt
data recovery was still desirable as the gauges used might be thin foils of

some material that would be made radioactive by the burst-time neutrons; hence
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early observation was necessary, before the information contained in the in-

duced radiation pattern decayed away.

The potential for radiation exposure of personnel responsible for environ-
mental measurements in general depended on the proximity of the instruments to
the device and the time that elapsed between detonation and instrument recov-
ery, as was the case for weapon development experimentation: the nearer in

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

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

exposed to the effects of nuclear detonations.

Techniques used for the systems response experiments were conceptually
simple: exposure of the system of interest and observation of its response.
Actual conduct of the experiments was far more complex. The level of the
threat to which the system was exposed almost always required documentation so
that the response could be properly understood, necessitating an environmental
experiment along with the systems response experiment. It was often not enough
to know whether the system survived or not, but rather the response of the com-
ponent parts and their interactions was required, entailing the placement of

sophisticated instrumentation and recording devices.

While the potential radiological exposure for these systems response ex-
periments was governed primarily by the closeness in space or time, an addi-
tional problem arose. Often, when the subject of the exposure itself was
recovered for closer examination, it could be contaminated by device debris or
even be radioactive because of the activating effects of the device's neutron

output.,

SUMMARY OF RADIATION EXPOSURE POTENTIAL
The potential for personnel radiation exposure can be categorized by the

activity performed:

1. Construction or preplacement of an experiment in a radio-
active area
2. Manning an experimental location within a fallout field

3. Obtaining a sample or recovering an experiment
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4. Sample handling for shipment or onsite analysis
5. Maintenance or cleanup of contaminated aircraft and other
equipment.

In addition, two other potential exposure possibilities are related to the
geographical location of the PPG and the resultant requirement for shipboard
operations. These are:

1. Fallout on inhabited atolls or ships participating in or
servicing the tests

2. Radiation exposure of ships passing through contaminated
water.

Ships operating in contaminated waters might collect and concentrate

radioactivity in seawater intake systems.

OCEANIC TESTING OPERATIONS
Implications of oceanic testing have only incidentally been remarked upon.

These are now discussed, especially as they relate to DOD operations leading
up to and during REDWING.

Marshall Islands Setting

The Marshall Islands are in the easternmost part of the area known as
Micronesia ("tiny islands"). The Marshalls spread over about 770 thousand mi2
{2 million kmz) of the Earth's surface but, the total land area is only about
70 mi2 (180 kmz). Two parallel chains form the islands: Ratak {or Sunrise)
to the east, and Ralik (or Sunset) to the west; both Enewetak and Bikini are
in the Ralik chain at its northern extreme. Figure 3 shows these islands in
the Central Pacific, Figure 4 is a map of Enewetak Atoll, and Figure 5 is a

map of Bikini Atoll.

Typical atolls, Enewetak and Bikini are coral caps set on truncated, sub-
merged volcanic peaks that rise to considerable heights from the ocean floor.
Coral and sand have gradually built up narrow islands into a ring-like forma-
tion with open ocean on one side and a relatively sheltered lagoon on the
inside. Both atolls have two passages, a wide passage and a deep one, that
permit access to their lagoons from the sea. Enewetak also has a third. All
the islands are low-lying, with elevations seldom over 20 feet (6 meters)
above high tide.
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Figure 5. Bikini Atoll, 1956, with pre-REDWING detonation sites.

During nuclear testing, the more populated, support-oriented sections were

the south and southeast areas of the atolls where the larger islands exist.

Devices were detonated on the northern islands and over the northern reefs.

The western sections of the atolls were not involved in test activities except

for limited use as instrumentation sites.

Elliptically shaped, Enewetak is approximately 550 nmi (1,020 km) south-

west of Wake Island and 2,380 nmi (4,410 km) southwest of Honolulu. It en-

closes a lagoon 23 miles (37 km) in diameter and has a total land area of 2.75

37




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 surface. The string of is-
lands 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."

Bikini is 189 nmi (350 km) east of Enewetak. 1Its islands consist of about
2,7 mi2 (7 kmz) of surface area and encircle a lagoon that is 25 miles (40.2
km) long and 15 miles (24.1 km) wide, with a maximum depth of about 200 feet
(61 meters). The land area is concentrated in the eastern islands, from Bikini
to Eneu islands, which form about 53 percent of the land total, with 24 percent
taken up by the southern section of Enidrik to Aerokoj. The detonation area in

the north occupies about 19 percent of the land area.

The climate of Enewetak and Bikini is tropical marine, generally warm and
humid. Temperature changes are slight, ranging from 70° to 90°F (21o to 32°C).
Rainfall is moderate, and prolonged droughts may occur. North of both atolls
is open ocean for a thousand miles, with the only inhabited island being Wake.
Storms are infrequent, although typhoons occur; nevertheless, both wind and
sea are continuous erosional agents. Although possible at any time, most
tropical storms occur from September to December. Cumulus clouds are abundant

in the area.

The Enewetak-Bikini region incorporates three basic wind systems. North-
east trade winds extend from the surface to 25,000 to 30,000 feet (7.6 to 9.1
km), the upper westerlies from the top of the trades to the base of the tropo-
pause at 55,000 to 60,000 feet (16.8 to 18.3 km), and the Krakatoa easterlies
from the tropopause up into the stratosphere. These systems are all basically
east-to-west or west-to-east currents. Day-to-day changes reflect the rela-
tively small north-south components, which are markedly variable. Greatest
variation occurs in the upper westerlies, particularly during late summer and
fall.

The steady northeast trade winds in the lower levels cause the water at

the surface of the lagoons to flow from northeast to southwest, where it sinks

38




to the bottom and returns along the lower levels of the lagoons, rises to the
surface along the eastern arc of the reefs and islands, and is moved by the
winds to the southwest again. Lagoon waters moving in this closed loop also

mix with those of the open ocean, resulting in a flushing action.

At Bikini, ocean water flows in over the northern and eastern reefs and
flows out of the western portion of Eneu Channel. The water exchanges over
the western reefs with the tides, ocean water flowing in and mixing with flood
and lagoon water that flows out with the lows. The net rate of flushing of
Bikini waters is such that half of the lagoon waters are replaced by ocean
water in 22 days and the original volume will 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 second
is through Deep Entrance between Japtan and Parry and out Wide Entrance west
of Enewetak. These two routes also function to keep the waters of the north-

ern part of the lagoon separate from the southern waters.

The land areas of Enewetak and Bikini atolls, their lagoons, and the waters
within 3 miles (4.8 km) of their seaward sides constituted the PPG. These is-
lands are part of the Trust Territory, a strategic area trusteeship of the
United Nations, administered by the United States. The U.S. agency in charge
of the PPG itself was the AEC.

The Test Division of the AEC Division of Military Applications adminis-
tered the test site through its Enewetak Branch Office, which supervised
engineering, construction, maintenance, operation, and management activities

performed by its contractor, Holmes & Narver, Inc. (H&N).

PHYSICAL CONDITIONS IN 1956. Enewetak had been the site of nuclear test-
ing since 1948: the islands in the southeast quadrant served as the base for
the task forces, and the islands from north through east-northeast were used
for the tests themselves. The test islands had been graded extensively. The
principal base islands were Enewetak, which bordered Wide Entrance, and Parry,
northeast of Enewetak, which bordered Deep Entrance. These two islands con-

stitute about 30 percent of the atoll's land area.
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Numerous improvements were made to the two permanent camps during buildup.
On Enewetak Island, these included a guest house, a chapel, three quartermaster
warehouses, an operations and administration building, three field maintenance
shops, an electronics and communications building, a crash fire station, an
ordnance warehouse, a naval warehouse, and an addition to the laundry. Also,

physical improvements to Air Force facilities in the PPG were made by H&N,

The Operations and Administration Building was constructed, which housed
the Air Force task unit headquarters, the aircrew briefing room, and a per-
sonal equipment room. Five other buildings were erected for the Air Force
support group, an electronics maintenance shop, an engine buildup facility,
and three warehouses. Lack of sheltered working space was solved through loan
of seven Complete Assembly Shelters from the Armed Forces Special Weapons

Project (AFSWP).

Runway arrest barriers to accommodate emergency landings for jet aircraft
were installed at the northeast end of the runway on Enewetak and at the south-
east end of the runway on Eneu; in addition, a Navy-type net barrier was added
at Enewetak. Other barriers were installed on the emergency landing strips at

Enjebi and Aerokoj-Aerokojlol.

To avoid electrical noise on Enewetak Island and to allow more space for
antennas, H&N built a high-frequency (HF) and Loran receiving station on Jap-
tan, lying just across Deep Entrance from Parry, for joint use by the Air
Force, the Army support group, and the Coast Guard. Although this required
new construction, the record is unclear on whether any of the buildings al-
ready on the island were refurbished and used for the supporting camp or only
new buildings were used. The island also had a joint task force recreational
facility under Navy control, and still contained a considerable stand of coco-

nut palms, pandanus, scaevola, and other tropical vegetation.

RADIOLOGICAL CONDITIONS. No radiological survey report has been found
that details the radiological conditions on Enewetak in 1955 before the REDWING
series. Enewetak had been used for nuclear tests in 1948, 1951, 1952, and
1954. The Operation SANDSTONE (1948) detonations on Enjebi, Aomon, and Runit
left portions of these islands radioactive. In October 1948, an H&N reconnais-

sance party described areas of radioactivity with radii of about 1,000 feet
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(305 meters) around each shot tower. Radioactivity within each area would

have resulted in exposure beyond the then-accepted daily limit of 0.1 R/hr.

The GREENHOUSE (1951) detonations were on Enjebi, Eleleron, and Runit and
left these islands and other areas contaminated. The DOG and ITEM tower resi-
dues were left in place on Enjebi after GREENHOUSE. Shot GEORGE of GREENHOUSE
left a large crater on Eleleron that had readings of 0.050 to 0.095 R/hr in
February 1953.

MIKE, the first thermonuclear device, was detonated on Eluklab, Enewetak
Atoll, in 1952 dQuring Operation IVY, destroying the island and leaving an
underwater crater. Eluklab had been located just west of Boken, at the north-
ernmost extension of the atoll. A large, airdropped device was exploded over
the reef just off Runit as the second event of the IVY series. 1In 1954, a
large-yield device was detonated on a barge in the water overlying the MIKE
crater. Locations of the pre-REDWING detonation sites at Enewetak are shown

in Figure 4.

Bikini was the location of the first postwar nuclear detonation. In July
1946, the CROSSROADS tests were conducted in the lagoon. Two 23-KT devices
were detonated: an airburst over a target fleet, and an underwater burst in
the lagoon about 2 miles (3 km) west of Bikini Island. No continuing radio-
logical exposure of personnel on the surface at Bikini occurred from these

tests, although the lagoon bottom had very-low-level contamination.

Bikini was not used again for testing until the CASTLE Series in 1954,
when five devices were detonated there. The first of these was the 15-MT
BRAVO device that spread radioactive contamination over the entire atoll and
well beyond, but especially in an easterly direction from its detonation point,
which was a manmade island on the reef near Nam Island in the northwest corner
of the atoll. Three other large-yield devices were detonated on barges at Bi-
kini in 1954, one in the BRAVO crater and two in the lagoon about a mile (1.5
km) south of Iroij, near the center of the string of islands on the atoll's
northern perimeter. These formed an underwater crater, usually called the

UNION crater after the name of the first of the two tests.
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The western end of Eneman Island on the southern perimeter of Bikini Atoll
was the site of a 110-KT surface detonation, also in 1954. This lower-than-
planned yield may have resulted in the deposit of fissionable materials (ura-

nium and plutonium) near the burst point.

The locations of the pre-REDWING detonation sites at Bikini are shown in

Figure 5.

Special Problems in Oceanic Testing

Testing in the Marshalls offered a large uninhabited area for test activi-
ties and for the favorable disposition of the test debris if the winds were in
the right direction. However, the area was almost all water, offering little
land for shot towers, instrumentation shelters, support structures, and hous-
ing. At Enewetak Atoll, the total land area is only about 1,800 acres (730
hectares), and the prime acreage in the southeastern quadrant (about one-third
of the total) housed that part of the task force not based on ships. The land
area of Enewetak Island, the largest of the atoll, is only about 320 acres
(130 hectares), and about half of this was occupied by an airstrip and asso-
ciated activities. Furthermcre, the land suitable for testing was not ne-
cessarily distributed in the appropriate directions and sizes for instrument
placement. Lack of land area was one of the factors necessitating the use of
both Bikini and Enewetak atolls, starting in 1954 with CASTLE. The addition
of Bikini also precluded damage to the Enewetak facilities by very large

devices.

The lack of land was compensated for in part by civil engineering projects.
Causeways were constructed that linked strings of islands to support the long
Pipe runs of some experiments over thousands of feet. These also permitted
the land transportation from construction camps to proposed zero points, thus
allowing more time during the workday to be expended on the job rather than in
commuting by water from base islands. Some artificial 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. Anchored rafts

and buoys, serving as fallout-collection stations, were placed in the lagoon
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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. Three ships were modified for remote operation and control from other
locations or below decks, where heavily shielded quarters protected skeleton

crews and scientific parties.

Barge-mounted test devices, a technique first used in 1954, also compen-
sated 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 radiological decay and
expensive or long decontamination procedures. Reuse of zero points also al-
lowed use of instrument locations and recording shelters for multiple tests,

saving construction costs and time and increasing test-scheduling flexibility.

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

some other diagnostic measurements.

Shot barges fitted well into the two-atoll testing scheme that had been
developed for the PPG, and barges were used at both Bikini and Enewetak for
six REDWING shots. Enewetak was the base of operations and Bikini was like
another shot island, except that its remoteness allowed very-large-yield tests
without endangering the permanent facilities at Enewetak or requiring its
evacuation. Bikini was without permanent facilities and depended on Enewetak
for its overhead support. Part of this support was the combination of person-
nel, equipment, and materials required to assemble the test devices themselves.
The device assembly area at Enewetak and the barge-zero stations allowed most

of the support function to remain at Enewetak.

JOINT TASK FORCE 7

JTF 7 was established as a permanent organization in 1953 to conduct nu-
clear weapon testing in the Pacific. It existed through 1958 when it con-

ducted HARDTACK, the last test series before the nuclear test moratorium of
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1958-1961, JTF 7 was the successor to JTF 132, which had conducted the IVY

test series in 1952.

The joint task force incorporated into its organization elements of the
four services, other governmental agencies including the AEC, and civilian
organizations. The AEC, charged with responsibility for nuclear energy devel-
opment by the Atomic Energy Acts of 1946 and 1954, designated CJTF 7 as its
representative. JTF 7 was also a subordinate command of the Commander in
Chief of the Pacific (CINCPAC), who provided overall security and logistic
support. The Chief AFSWP exercised technical direction of the weapon effects
tests of primary concern to the Armed Forces. The complexity of these rela-

tionships is illustrated in Figure 10.

The resulting organization, though complex, had worked well enough in 1954
(CASTLE), as it conformed with the realities of the situation. The realities

in 1956 were the same as in 1954: the tests were being conducted to develop
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Figure 10. Joint Task Force 7 organization chart, REDWING.
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nuclear weapons, an activity limited by law to a civilian agency, the AEC.

The tests were being conducted in an area that came under the jurisdiction of
the AEC (in the sense that the AEC was the U.S. government agency primarily re-
sponsible for the islands that were included in the PPG). The United States,
however, did not actually own the territory being used but rather held it in
trust. Furthermore, the territory was remote from the United States and re-
quired special supply and security arrangements appropriate to military opera-
tions. Finally, the organization for which the weapons were being developed

was the U.S. military establishment.

DOD requirements for nuclear weapons came to the AEC weapons laboratories
through the Military Liaison Committee. The AEC laboratories then designed
the devices that were tested at the appropriate proving ground, either the
Nevada Test Site or the PPG. The special location of the PPG required a mili-
tary operation to conduct the tests. The JTF 7 Scientific Director actually

directed the tests and CIJTF 7 enforced his decisions.

The task force was composed of a headquarters group and five task groups
(see Figure 10). Three were organized by service -- the Army as Task Group
7.2 (TG 7.2), Navy (TG 7.3), and Air Force (TG 7.4) -- and two along func-
tional lines. The latter were TG 7.1 (Scientific) and TG 7.5 (Base Support).
The basic mission of the headquarters and all task groups was to execute or
support the experimental program. The way task groups carried out this mis-
sion varied with the special capabilities of the organizations in each group.
All five task groups contributed to alleviating common task force concerns

such as security and safety. Radsafe activities are the subject of Chapter 2.

Headquarters elements were located at Parry during REDWING, but there were
small contingents at Eneu as well as many other offsite locations. Composi-
tion of the headquarters staff was almost entirely military. Total headquar-

ters personnel numbered 202, with 146 of these at the test site.

Task Group 7.1 (Scientific)
TG 7.1 was made up of AEC laboratory personnel, DOD agency personnel, ser-
vice laboratory personnel, other government agency civil servants, and civil-

ian contractors. Peak strength was approximately 1,630 persons. The function
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of this group was to conduct the experiments. This included the following

task responsibilities:

1. Position, arm, and detonate the atomic devices

2. Make technical diagnostic measurements of the detonations
3. 1Integrate the AEC and DOD measurement programs
4

. Provide technical assistance during loading, interatoll
movement, and positioning of the experimental devices

5. Be responsible for the removal of all TG 7.1 personnel
and necessary equipment from the destruction area for
each detonation

6. Integrate into TG 7.1 a task unit (TU 3) representing
AFSWP to conduct weapon effects measurements for the DOD

7. Conduct postshot damage and radiological contamination
surveys and recommend to CJTF 7 a reentry schedule

8. Provide special communications required for the conduct
of scientific test programs and voice countdown for all
elements of the task force

9. Provide radiological laboratory services, ground monitor-
ing, and technical assistance for all elements of the
task force.
The organization of the scientific task group is shown in Figure 1ll. TG

7.1 was divided into several staff and administrative units and twelve task
units that corresponded with each of the AEC laboratories or the DOD's experi-
mental program, or that provided a key element of support for the scientific
programs such as timing, firing, and radiological safety. The task units were
guite unequal in size, varying from nearly 800 personnel for TU 3 (DOD Pro-

grams), to a half-dozen for TU 6 (Firing).

TASK UNITS 1, 2, 8, 9, 10, 11, AND 12 -- WEAPON LABORATORIES. The first
two task units were from the weapon laboratories, Los Alamos Scientific Labor-
atory (LASL) (TU 1) and University of California Radiation Laboratory (UCRL)
(TU 2). These task units manned the weapon development experiments conducted
by each laboratory in conjunction with the tests of the devices each laboratory
provided. Each laboratory had small support groups that actually assembled the
weapons (TU 10 for LASL, and TU 11 and TU 12 for UCRL) and provided specialized
documentary photographic services (TU 8 for LASL and TU 9 for UCRL).
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TASK UNIT 3 -- DOD PROGRAMS. The DOD effects program was subdivided into
programs focused in areas such as blast, nuclear radiation, thermal radiation,
etc. These programs were subdivided into projects, whose composition is de-

scribed in Chapter 3.

TASK UNIT 4 —-- SANDIA CORPORATION. The Sandia Corporation, a subsidiary
of the Western Electric Company, operated Sandia Laboratory for the AEC. San-
dia's function in nuclear weapon development activities was to design and co-
ordinate the transformation of the devices designed by the weapon laboratories
into the operational weapons for the DOD. Sandia conducted several experiments
appropriate to this activity as TU 4. TU 4 was composed entirely of Ssandia

Corporation employees.

TASK UNITS 5 AND 6 —~ WEAPON EXPERIMENT SUPPORT. These two task units
performed special activities that were directly connected with the conduct of
the tests. TU 5 (Timing) provided the circuitry that connected the nuclear
device and the firing center and carried the detonation signal to the device.
TU 6 (Firing) was a small group that activated the firing mechanism through
circuits leading from the firing center. For Bikini events, except ZUNI, fir-

ing was initiated from a bunker on Eneu.

TASK UNIT 7 -- RADIOLOGICAL SAFETY. TU 7 was the basic radsafe unit for
the entire task force. TU 7 did not provide monitors for all activities in
radiological exclusion {radex) areas, as these were usually provided by the
project or activity itself. TU 7 did provide monitors in radiological survey

activities. The activities of TU 7 are described in Chapter 2.

Personnel for TU 7 were provided by an Army unit, the 1lst Radiological
Safety Support Unit (RSSU) of Fort McClellan, Alabama, supplemented by a few
Air Force and Navy personnel and civilians from naval shipyards throughout the
United States.

Task Group 7.2 (Army)
TG 7.2 consisted of Army units, the largest of which was permanently sta-
tioned at the PPG. This group provided certain housekeeping functions at the

Enewetak base camp and special services such as long-range communications.
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Peak strength was approximately 1,280 persons. The group was charged with the
following tasks during REDWING:
l. Provide communications and cryptographic facilities for
all elements of the task force on Enewetak Island and for

Hq JTF 7 on Parry Island to major ships in the PPG and to
terminals at Oahu and Kwajalein

2. Operate communication facilities on Japtan Island and all
base facilities at Enewetak Island, except those speci-
fically allocated to CTG 7.4 and CTG 7.5

3. Provide, in coordination with CTG 7.5, for security of
exclusion areas, and security at ports of entry at Ene-
wetak and Bikini atolls

4. Be prepared to conduct emergency postshot evacuation of
all personnel based on Enewetak and Japtan islands.
The organization of TG 7.2 is shown in Figure 12. During the interim phase
between CASTLE and REDWING (June 1954 to June 1955), TG 7.2 was the primary

operational military unit within the PPG under CJTF 7 control.

7126th ARMY UNIT. This organization provided most of the personnel for
TG 7.2. It was the permanent garrison force at Enewetak between CASTLE and
REDWING. Except for its military police detachment and several mail clerks on
Eneu and Parry, the 7126th was stationed on Enewetak Island. Military police

were used throughout the atoll. Personnel strength is listed in Table 2.

To accommodate the buildup to REDWING's operational phase, the 7126th AU
was reorganized into the following four detachments: Headquarters, Service,
Transportation, and Military Police (see Table 3). TG 7.2 was, in effect, a
housekeeping unit, providing garrison and support elements for the joint task
force in the PPG. The 7126th AU operated base facilities on Enewetak Island
for tenant units and its own components. It provided security and ground de-
fense for the atoll, operated the military communications system, and conducted

radsafe functions on Enewetak Island.

505th MILITARY POLICE BATTALION COMPANY C. This organization was brought
in to supplement the military police detachment of the 7126th AU. They were
part of TG 7.2 and reported to the TG 7.2 Provost Marshal. The personnel ar-
rived in three groups in February and March. They were stationed throughout

both Bikini and Enewetak atolls and in early April were distributed as follows:
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Table 2. 7126th Army Unit personnel strength at Enewetak, 1955-1956.

Temporary Duty

Enlisted Enlisted

Date Officers Men Officers Men
31 Jul 55 53 567 - 4
31 Aug 55 52 565 --- 4
30 Sep 55 52 578 1 3
31 Oct 55 62 654 1 6
30 Nov 55 60 640 1 17
31 Dec 55 64 671 1 20
31 Jan 56 66 698 3 21
29 Feb 56 65 759 3 44
31 Mar 56 67 769 6 40
30 Apr 56 70 784 3 36
31 May 56 66 806 3 38
30 Jun 56 66 791 1 34
31 Jul 56 71 719 2 23

Table 3. Task Group 7.2 personnel strength, REDWING buildup phase.

Enlisted
Officers Men Total
7126th Army Unit (by detachment)?
Hg & Hq Detachment 39 348 387
Service Detachment 15 235 250
Military Police Detachment 3 38 41
Transportation Detachment 6 147 153
Total 63 768 831
Company C 505th Military Police Battalion® 8 229 237
8600th Administrative Area Unit, 2nd Army
Security Agency DetachmentC 4 38 42

Notes:
aAssigned authorized strength.
bAssigned actual strength (March 1956).

CAssigned actual strength (January 1956).
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Enewetak Atoll Bikini Atoll

Enewetak Island 17 Eneu 39
Runit 20 Lomilik 16
Lojwa 20 Eneman 30
Dridrilbwij 29

An additional guard post was set up on 27 June at Ananij, Enewetak Atoll. The
policy of the CTG 7.2 was to rotate the personnel among the guard posts (Ref-

erence C.2.2).

As the advance camps were progressively closed, the requirements for guard
posts were reduced, and as early as June 1956, 71 of these Company C MPs had
been withdrawn. Following HURON, all but 24 were returned to the United
States. The last group left about 1 August.

8600th ARMY UNIT, 2nd ARMY SECURITY AGENCY DETACHMENT. This detachment
provided communications transmission security support for CIJTF 7. The detach-
ment, which consisted of four officers and thirty-eight enlisted men, arrived
at Enewetak in January 1956. It established monitoring stations on Enewetak

Island that month and one on Eneu in February.

The Enewetak Detachment consisted of three officers and twenty-six enlisted
men. This unit discontinued operations on 14 July. The Eneu Detachment of one
officer and twelve enlisted men discontinued Eneu operations 10 July. The en-

tire group was evacuated from Enewetak to the United States by air on 15 July.

Task Group 7.3 (Navy)

TG 7.3 was composed of naval ships and units whose functions included
evacuating Bikini at shot time, manning ships and aircraft bearing experimen-
tal teams, and sealift support. This group also contained a Marine Corps hel-
icopter unit. TG 7.3 peak strength was approximately 6,600 persons, primarily
based aboard ships at Bikini. Tasks specified for this group were:

1. Before each shot conduct aircraft patrols of significant
sector (s) of the danger area to detect, report, and warn

surface shipping; be prepared to escort shipping out of
the danger area

2. Provide support for Navy and Air Force aircraft at Kwaja-
lein in connection with the operation
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10.

11.

12,

13.

14,

15.
16.

17.

18.

Provide a boat pool to augment existing interisland
transportation at Enewetak and Bikini atolls

Provide an interatoll surface transportation system to
support joint task force elements in the PPG area

Operate a ship-to-shore and interisland helicopter lift

system at Bikini to support preshot operations and post-
shot flights for damage and radsafe surveys and for re-

covery of scientific data; be prepared to assist CTG 7.4
in the conduct of this activity at Enewetak

Provide surface transportation for radioactive samples
from Bikini to Enewetak as required

Provide capability for emergency postshot evacuation of
personnel where preshot evacuation is not conducted

Transport devices on barges between Enewetak and Bikini
atolls

Provide shipboard assembly facilities on USS Curtiss for
the experimental devices and laboratory, shop, office,
and stateroom space for TG 7.1

Provide space on USNS Fred C. Ainsworth as required by
TG 7.1 for the radsafe operation center, a mobile radio-
chemistry laboratory, and a photodosimetry laboratory:;
provide space on USS Badoeng Strait for a radsafe check-
point and radsafe briefing, and on USS Estes and Curtiss
for radsafe checkpoints

Provide command, communication, and cryptographic facili-
ties for CJTF 7 and staff afloat and intra-TG 7.3 commun-~
ications as required

Provide shipboard facilities to accommodate the joint
task force while afloat at Bikini during those shots re-
quiring preshot evacuation of personnel

Provide facilities aboard Estes for Joint Task Force
Weather Central and communications security monitoring
personnel

Provide for the radiological safety of embarked task
force personnel during the period when the joint task
force is afloat

Be responsible for all aircraft decontamination at Bikini

Provide decontamination crews for TG 7.3 aircraft at Ene-
wetak Atoll, under supervision of the TG 7.4 decontamina-
tion officer, in the event any TG 7.3 aircraft must be
decontaminated there

Assist in positioning and mooring barges involved in the
test programs

Assist TG 7.1 in placement and recovery of floating de-
vices for pressure and fallout measurements

56




19. Control harbor operations of TG 7.3 vessels at Enewetak

and Bikini

20. Assist CTG 7.4 in search and rescue (SAR) operations as

required.

TG 7.3 was organized into ten units, several of which were subdivided into

elements (see Figure 13). The ten main units were:

Flagship Unit, Carrier

Unit, Utility Unit, Surface Patrol and Transport Unit, Patrol Plane Unit, Naval

Station Unit, Radiological Support Unit, Boat Pool Unit, Special Devices Unit,

and Accommodation Ship Unit.

COMMANDER
TASK GROUP 7.3

TASK UNIT 7.3.0 Efﬂgﬁgnﬂﬁg
FLAGSHIP UNIT

TASK ELEMENT 7.3.1.1
ri et 00
A vl BADOENG STRAIT (CVE-116)
TASK ELEMENT 7.3.1.2
TASK ELEMENT 7.3.0.2 HELICOPTER ELEMENT
ESCORT ELEMENT MARINE HELICOPTER TRANSPORT
AS REQUIRED SQUADRON 363 {HMR-363}

TASK UNIT 733
SURFACE PATROL AND

TRANSPORT UNIT

USS KYES (DD-787) TASKUNIT734

USS SHELTON (DD-790) PATROL PLANE UNIT
USS SILVERSTEIN (DE-534)
USS McGINTY (DE-365) PATROL SQUADRON ONE (VP-1)

USS KNUDSON (APD-10)

USNS LST-306
USNS LST618

TASK UNIT 7.3.7

BOAT POOL UNIT
TASK UNIT 7.3.6

TASK ELEMENT 7.3.7.1
RADIOLOGICAL SUPPORT UNIT LSD ELEMENT
USS GEORGE EASTMAN (YAG-39) USS CATAMOUNT (LSD-17}
USS GRANVILLE S. HALL (YAG-40)

TASK ELEMENT 7.3.7.2
USS CROOK COUNTY {LST-611) BOAT POOL ELEMENT BIKIN!

TASK ELEMENT 7.3.7.3
BOAT POOL ELEMENT ENEWETAK

TASK UNIT 7.3.2
UTILITY UNIT

USS SIOUX (ATF-75)

USS CHICKASAW (ATF-83}
USS LIPAN (ATF-85)

USS ABNAKI (ATF-96)
YC-1420

YCV-10

YON-182

|

TASK UNIT 735
NAVAL STATION UNIT

NAVAL AIR STATION KWAJALEIN

TASK UNIT 739
ACCOMMODATION
SHIP UNIT

USNS FRED C. AINSWORTH (T-AP-181)

TASKUNIT7.3.8
SPECIAL DEVICES UNIT
TASK ELEMENT 7.3.8.1
SPECIAL DEVICES TRANSPORT ELEMENT
USS CURTISS (AV-4)
TASK ELEMENT 7.3.8.2
ESCORT ELEMENT

Figure 13. Task Group 7.3 organization chart, REDWING.
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FLAGSHIP UNIT (TU 7.3.0). As the name implies, the Flagship Unit provided
the element (Estes) that was the command center for TG 7.3 (in addition to
serving as the flagship for the CJTF 7 and CTG 7.3). Estes also functioned as
Program 2 (Nuclear Radiation and Effects) control center, the Joint Operations
Center (JOC), and the Combat Intelligence Center (CIC) for Bikini operations.

An escort element provided destroyers as required.

CARRIER UNIT (TU 7.3.1). The Carrier Unit consisted of a carrier element

and a helicopter element. The Carrier Element was Badoeng Strait and operated

the ship-to-shore and interisland helicopter airlift at Bikini, in addition to
supporting several projects with the Raydist navigation system master unit in-
stalled on its forward flight deck. Decontamination facilities were another

aspect of the carrier element.

The Helicopter Element was Marine Helicopter Transport Squadron (HMR-363)
and provided ship-to~shore and interisland airlift at Bikini. This element

was also assigned certain radiological survey and aerial probe missions.

UTILITY UNIT (TU 7.3.2). The Utility Unit consisted of four fleet tugs
and three unmanned service craft; in addition, the unit operated three other
unmanned service craft and four nonpropelled rafts that were not formally part
of the task unit. The tugs assisted in mooring ships and other seacraft, pro-

vided towing services, and positioned skiffs in support of scientific projects.

SURFACE PATROL AND TRANSPORT UNIT (TU 7.3.3). The Surface Patrol and
Transport Unit performed several tasks. Four of its ships escorted the Special
Devices Unit during shipment of device materials from the United States to the
PPG. The unit also collected meteorological information, acted as barrier and
antisubmarine patrol, and assisted in radiological surveys. Interatoll sur-
face transportation was provided by this unit, as were lifeguard and personnel

evacuation services.

PATROL SQUADRON UNIT (TU 7.3.4). This unit incorporated 15 P2V-5 aircraft
based at Kwajalein. The aircraft conducted preshot patrol and scientific

project flights to determine dispersion of radioactive material.
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NAVAL STATION UNIT (TU 7.3.5). In addition to being the base for Patrol
Squadron One (VP-1l), the Naval Air Station at Kwajalein provided facilities
for Military Air Transport Service (MATS) aircraft supplying the task force.
The unit also served amphibious aircraft on supply trips to outlying weather

islands.

RADIOLOGICAL SUPPORT UNIT (TU 7.3.6). This unit supported the scientific
projects of Program 2. The three ship elements involved carried extensive
instrumentation for fallout sampling and had previously undergone substantial

modifications to allow operation from shielded control rooms.

BOAT POOL UNIT (TU 7.3.7). Three elements constituted this unit: the
Landing Ship Dock (ISD) Element and the Bikini and Enewetak Boat Pool Elements.
The LSD Element, USS Catamount, resupplied and maintained the Bikini Boat Pool

and assisted in evacuation at Bikini Atoll. 1In addition, this element trans-

ported some devices from Enewetak to Bikini and served as a radsafe checkpoint.

The Bikini Boat Pool Element shared responsibility for intra-atoll surface
transportation with the TG 7.5 boat pool, in addition to providing scientific
project support.

The Enewetak Boat Pool Element was responsible for intra-atoll surface

transportation of JTF 7 personnel.

SPECIAL DEVICES UNIT (TU 7.3.8). This unit consisted of two elements:
transport and escort. The Transport Element (Curtiss) had the important mis-
sion of carrying a number of devices from the United States to the PPG, es-
corted by ships from the Surface Patrol and Transport Unit. The Transport
Element was also a major communications control center for the task group and

during operations afloat served as CTG 7.1 flagship.

ACCOMMODATION SHIP UNIT (TU 7.3.9). This unit, composed of a Military Sea
Transportation Service (MSTS) ship, Ainsworth, assisted in evacuating TG 7.5
personnel from Bikini before all shots there. In addition, it was prepared to
support some evacuations at Enewetak, if necessary. The unit also provided

radiological situation data and acted as a radiological checkpoint.
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Task Group 7.4 (Air Force)

TG 7.4 was made up of Air Porce units whose function was to provide air-
borne data collection platforms for the experiments and airlift for scientific
personnel. This included operation of the air traffic control system. General
air support for the task force, including operation of the main PPG airbase at
Enewetak and forward airstrips, was furnished. This group also conducted most
of the weather reconnaissance work for the task force. Peak strength was about
2,140 persons. The group was charged with the following specific tasks:

1. Exercise air traffic control over all aircraft and be re-

sponsible for the safe positioning of test and other air-
craft at shot time

2. Provide and operate terminal facilities for MATS opera-
tions at Enewetak

3. Operate and resupply task force weather stations

4. Provide resupply services and required airlift for task
force personnel on Ujelang, Utirik, and Wotho

5. Conduct weather reconnaissance flights for the joint task
force

6. Provide personnel for Joint Task Force Weather Central

7. Provide, maintain, and operate aircraft in support of the
following diagnostic and weapon effects test missions:

a. Cloud sampling, cloud tracking, and early cloud pene-
tration

b. Measurement of blast, gust, and thermal effects
¢c. Documentary and certain technical photography
d. Drop aircraft

e, Hq USAF indirect bomb damage assessment (IBDA), and
ionospheric studies

f. Radsafe survey

8. Install, operate, and maintain an Air Operations Center
(AOC) at Enewetak Island and provide air controller per-
sonnel for the joint task force AOC afloat

9. Provide air-to-ground, aircraft movement and positioning,
and navigational and weather communications facilities
required at Enewetak and Bikini atolls

10. Provide and operate aircraft decontamination facilities
at Enewetak

11. Provide decontamination crews for TG 7.4 aircraft at Bi-
kini Atoll under the supervision of the TG 7.3 decontami-
nation officer in the event any TG 7.4 aircraft must be
decontaminated there
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12, Be responsible for removal of radiological samples from
sampler aircraft and provide personnel to assist in
placement of samples aboard sample-return aircraft

13. Operate an interatoll air transportation system at Ene-
wetak, Bikini, Kwajalein, and other atolls as required

14. Operate an interisland liaison and helicopter airlift
system at Enewetak Atoll

15. Provide SAR service in the air control area, with assis-
tance by CTG 7.3 and within the cognizance of the SAR
area commander; operate and maintain a rescue boat at
Enewetak and a rescue boat at Bikini for SAR missions

16. On Enewetak Island, operate petroleum, oil, and lubri-
cants (POL) facilities and all firefighting facilities,
provide share of kitchen police, and provide orderlies in
barracks assigned to TG 7.4; in addition, assist TG 7.2
with vehicle maintenance.
TG 7.4 was organized into a headquarters section and three subordinate
units: Test Aircraft Unit (TAU), Test Services Unit (TSU), and Test Base Unit
(TBU) . Each subordinate unit was comprised of several elements as shown in

Figure 14.

HEADQUARTERS TASK GROUP 7.4. Hq TG 7.4, located at Enewetak, was manned
by personnel from the Air Force Special Weapons Center (AFSWC), Kirtland AFB,
New Mexico. The headquarters activity was organized into staff sections for
the supervision of the major areas shown in Figure 14 and included an Air Con-

trol Element.

TEST AIRCRAFT UNIT. The TAU was responsible for the maintenance and oper-
ation of all test aircraft assigned to TG 7.4; these test aircraft were the
aerial platforms for TG 7.1 and other scientific projects. All the TAU air-
craft operated from the Enewetak airstrip, and the personnel of all the TAU
elements were billeted there except for a few on Parry. The aircraft in the
TSU (see below) were used in support operations. The nine subordinate ele-
ments of the TAU performed the following tasks:

® Sampling and Decontamination Element. Operated and main-
tained six B-57B and ten F-84G aircraft that served as

sampler aircraft. Personnel and aircraft were from the
4926th Test Squadron.

® Early Penetration Element. Operated and maintained the
five B-57B aircraft that flew into the nuclear clouds for
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TASK GROUP 7.4

AIR CONTROL ELEMENT

TEST BASE UNIT
4930th TEST SUPPORT GROUP

TEST AIRCRAFT UNIT

|

[ ] ] SAMPLING AND
DECONTAMINATION IONOSPHERE ELEMENT
49315t OPERATIONS 4932nd MAINTENANCE CHOPPER ELEMENT
SQUADRON SQUADRON ELEMENT

EARLY PENETRATION
ELEMENT

NAVY EFFECTS ELEMENT

STRATEGIC AIR COMMAND

INDIRECT BOMB DAMAGE DROP AND CANISTER

ASSESSMENT ELEMENT ELEMENT
WRIGHT AIR DEVELOPMENT HUEQEL?;JA:%L?ES
CENTER EFFECTS ELEMENT AR FOR

TECHNICAL PHOTO
ELEMENT

TEST SERVICES UNIT

|

WEATHER CENTRAL WEATHER R"é?;?fﬁ DOCUMENTARY COMMUNICATIONS MILITARY AIR TRANSPORT
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ELEMENT ELEMENT ELEMENT
! i
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OPERATIQNAL CONTROL

— ——~— TECHNICAL SUPERVISION

Figure 14. Task Group 7.4 organization chart, REDWING.

TG 7.1 Project 2.66. Tactical Air Command aircraft and
crews were used from Langley AFB, Virginia (345th Group,
498th and 499th Squadrons), and from Blytheville AFB,
Arkansas (764th, 765th, and 766th Squadrons).

Wright Aeronautical Development Center (WADC) and Navy Ef-
fects Elements. Operated and maintained the aircraft used
in Program 5 of TG 7.1. This included a B-52, a B-47, a
B-57, a B-66, two F-84Fs, and an F-101, as well as a Navy
A3D. The Navy crew and maintenance crews were from the
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Naval Air Special Weapons Facility, Kirtland AFB, New
Mexico. Personnel from the Aircraft Laboratory of WADC
were involved in the other Program 5 aircraft effects
exper iments.

® Ionospheric Element. Operated and maintained the C-97
aircraft used by TG 7.1 Projects 6.1 and 6.3. Project
personnel were from the Air Force Cambridge Research Cen-
ter (AFCRC), Bedford, Massachusetts.

® Drop and Canister Element. Operated and maintained the
B-52 aircraft used to drop the CHEROKEE device, and the
B-36 used to drop the OSAGE device. A B-36 from this ele-
ment was also used to deploy airblast instrumentation can-
isters for Project 1.5 in the CHEROKEE event. Aircraft
personnel were from the 4928th Test Squadron, Kirtland
AFB, New Mexico, and other personnel for the Project 1.4
exper iment were from AFCRC.

® Indirect Bomb Damage Assessment (IBDA) Element. Operated
and maintained the three B-47 aircraft that took long-range
radar scope photos of the bursts to ascertain if such a
technique would be valuable to measure burst yield. Air-
craft and personnel were from the 30lst Bombardment Wing,
2nd Air Force, Barksdale AFB, Louisiana.

e Hg USAF Element. Consisted of a small group from Hgq USAF
conducting that agency's experimental program.

® Technical Photograpy Element. Operated and maintained
three B-50E aircraft for technical and cloud measurement
photography in support of TG 7.1 Project 1.8 (Crater Sur-
vey) and Project 9.1 (Cloud Photography). Aircraft and
personnel were from the 6091st Reconnaissance Squadron,
Far East Air Force (FEAF), according to TG 7.4 Final His-
tory (Reference C.4.2).

TEST SERVICES UNIT. The TSU had eight elements that performed the follow-

ing functions:

® Search and Rescue Element. Operated and maintained seven
SA-16 amphibious aircraft for rescue operations and for
weather and project island resupply and support missions.
The aircraft and personnel were from the 49th Air Rescue
Squadron, Selfridge AFB, Mississippi.

® Weather Reporting Element. Performed weather reporting
functions on Enewetak Island and operated remote reporting
detachments at Rongerik, Rusaie, Tarawa, and Kapingama-
rangi. Personnel were from the 6th Weather Squadron,
Tinker AFB, Oklahoma.

® Weather Reconnaissance Element. Operated and maintained
ten WB-50 aircraft for weather and typhoon reconnaissance
and for postshot cloud tracking. This element also was
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elements at Enewetak, operating the airfield there.

prepared to support backup sample controller aircraft op-
erations. Personnel and aircraft were from the 55th and
57th Air Weather Sguadrons.

Communications Element. Provided airways and air communi-
cations services and navigational aids to the joint task
force. Personnel from many Airways and Air Communication
Service (AACS) organizations contributed personnel to aug-
ment the 1253rd AACS Squadron, which was a part of the
permanent force at Enewetak. Most personnel were located
at Enewetak, but a few were at Parry, Eneu, and on the
weather islands.

Weather Central Element. Provided weather forecasts and
gave preshot weather briefings to air crewmen.

MATS Terminal Detachment. Operated the terminal at Enewe-
tak with personnel drawn from the Pacific Division of MATS.

Documentary Photography Element. Provided documentary
photo services for JTF 7, except that LASL and UCRL had
special documentary photo units for their TG 7.1 programs.
Personnel for this element were from the 1352nd Motion
Picture Squadron from Lookout Mountain Air Force Station,
Hollywood, California.

C-54 Support Element. Operated three C-54 aircraft for
documentary photographic missions and for radio-telephone
relay, augmenting TG 7.4 airlift missions to Tarawa, Wake,
Majuro, Truk, Bikini, Guam, and Hawaii. Aircraft and per-
sonnel were from the 1371st Mapping and Charting Squadron,
Palm Beach AFB, Florida.

TEST BASE UNIT. The 4930th Support Group (Test) (SG[T]) and its component

squadrons, the 4931st (Operations) and 4932nd (Maintenance), were permanent

at REDWING, these units were designated the TBU.

The TBU also operated the airstrip on Eneu.

ation of the airfield at Enewetak, the TBU operated the POL-dispensing facili-

ties and the firefighting facilities at Enewetak, as well as a crash boat.

Similar services were provided by the TBU at Bikini.

(L-20) air service.

The TBU operated the interatoll air service and the interisland fixed wing

Element, and this service at Bikini was provided by HMR-363 (Marine Corps).
The Lift, or Chopper, Element was manned by 310th Troop Carrier Squadron per-
sonnel with ten H-19B helicopters from the Tactical Air Command, Pope AFB,

North Carolina, which were not permanent elements at the PPG.
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Task Group 7.5 (Base Facilities)

TG 7.5 consisted of a small number of AEC civil servants and a large num-
ber of H&N contractor personnel. This company was responsible for practically
all construction in the PPG. The PPG was administered by the AEC and was op-
erated by the company under supervision of an AEC field office. Peak strength
was approximately 2,800 persons, located mostly at Parry, but with contingents
at other sites on both atolls. Responsibilities of this group were to:

1. Operate camp facilities for personnel ashore at Bikini
Atoll and on all islands of Enewetak Atoll except Enewe-
tak and Japtan islands, including food services, housing,

laundry, medical and recreational services, and stevedor-
ing and trucking operations

2. Furnish camp facilities at Wotho, Ujelang, Utirik,
Ailinginae, Kapingamarangi, Kusaie, Rongerik, and Tarawa

3. Operate all utilities in the PPG, except the POL farm on
Enewetak Island

4., Provide internal communications for TG 7.1, TG 7.5, and
interatoll communications service for all elements of the
task force; in addition, provide telephone facilities at
Enewetak and Bikini atolls (except on Enewetak Island)
for all elements of the task force

5. Operate and maintain a TG 7.5 boat pool at Enewetak and
Bikini atolls

6. Operate decontamination facilities for TG 7.1 and TG 7.5
equipment; on Parry Island, operate the radsafe barge;
and on Eneu Island, operate laundries for contaminated
clothing in support of all task force elements, except
for such services performed by TG 7.3 on certain vessels
and by TG 7.2 at the TG 7.2 laundry on Enewetak Island

7. Be prepared to conduct emergency postshot evacuation of
TG 7.5 personnel from Enewetak and Bikini atolls.

As the agent for the AEC, H&N built and maintained all base facilities ex-
cept those on Enewetak Island, where the engineers of the TG 7.2 7126th AU did
some light construction and maintenance work. H&N ran a large boat pool that
both supported the company's programs and provided, in cooperation with resi-

dent naval units, marine transportation within the proving ground.

Task Force in Place

The geographic distribution of personnel on 10 May 1956 is given in Ta-
ble 4.
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Table 4. Geographic distribution of Joint Task Force 7 personnel
on 10 May 1956.

Task Groups

Location Headquarters 7.1 7.2 7.3 7.4 7.5

Enewetak Atoll
Enewetak 12 888 381 2,015 160
Parry 133 1,597 120 76 1,313
Lojwa 23 170
Runit 23 348
Japtan 9 6 4
Oridrilbwij 8 130

Bikini Atoll
Shipboard 4,120
Eneu 1 51 194 52 344
Lomilik 16 200
Eneman 29 110

Weather Islands
Rongerik
Kusaie
Kapingamarangi
Tarawa

Other Off Atoll
Wotho
Ujelang
Utirik
Palmyra 1
Johnston 1
Kwajalein 3
Hawaii 60 12

Totals 209 1,641 1,167 4,695 2,236 2,788

23
20
22
22

[e)Ne) Ne)Ne)

NP
W ww

To understand better the day-to-day functioning of the 13,000-man force at
this remote site, several of the important services provided for the task force

are discussed below.

SUPPLY. Overall responsibility for provisioning rested with CINCPAC, act-
ing through the commanders of the Navy Service Force (ComServPac) and Naval
Air Force Pacific (ComAirPac). ComServPac was the principal logistics agent
and scheduled resupply of fresh provisions and fuel., ComAirPac ensured that

necessary supplies were available for operations at the Naval Air Station,
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Kwajalein. All other scheduling and coordinating of provisions were the re-

sponsibility of Commander Western Sea Frontier (Reference C.3.2).

Two refrigerated cargo ships, USS Karin (AF-33) and USS Merapi (AF-38),
operated from Pearl Harbor, carrying fresh and frozen provisions to the PPG
approximately every 3 weeks. Generally, the ships steamed first to Bikini, a
trip of about 10 days. Unloading there took about 36 hours. The ships then
steamed to Enewetak, taking 2 days. Average unloading time at Enewetak was 2%
days. After departing Enewetak, the ships proceeded to Kwajalein, thence to

Pearl Harbor.

A cargo ship, USS Sussex (AK-213), carried dry goods, medical supplies,
and spare parts to the PPG at 6-week intervals. 1In addition, two MSTS ships,
USNS Pvt Joe E. Mann (T-AK-253) and USNS Sgt Archer T. Gammon (T-AK-243), pro-

vided cargo and logistic support during REDWING. When necessary, MATS flights
handled priority cargo for the joint task force (Reference C.3.2, p. 141).

Cargo unloading at both atolls followed a consistent and similar pattern
during REDWING. When a cargo ship anchored at Bikini, the representative of
CTG 7.3 assigned a liaison officer to coordinate the activities with the ship.
Both CTG 7.3 and the ship's crew supplied men for the working parties, which
operated on continuous 8-hour shifts. During daylight unloading operations,
TG 7.5 supplied winchmen and hatch captains from Enewetak if scheduling per-
mitted. Otherwise the ship supplied these men. Boat pool LCMs transferred

goods either to TG 7.3 ships or to shore.

A major difference in Enewetak operations was the cargo pier at Parry,
which allowed the cargo ship to dock alongside. TG 7.5 supplied stevedore

services and also sorted, routed, and, if necesssary, stored arriving cargo.

Four fleet oilers, USS Mispillion (A0O-105), USS Navasota (A0-106), USS
Caliente (RO-53), and USS Cimarron (AO-22), supplied diesel oil, naval stan-

dard fuel o0il, and aviation gasoline to the task force. Only Cimarron, which
arrived in August after the final shot (HURON), was not present during the op-
erational phase of REDWING. Each oiler remained in the PPG for about 6 weeks,

with 7 days between its departure and arrival of a replacement. In addition,
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six small gasoline tankers supplied the task force with motor gasoline. Each

made frequent brief trips into the PPG, none lasting more than a week.

Major differences between fuel-handling operations at Bikini and Enewetak
reflected the marked contrast between activities at the two atolls. Fleet
oilers spent protracted periods at Bikini because of the presence of most TG
7.3 ships. The oilers refueled most units at anchor. There was also a H&N
POL barge at Bikini, which stored both diesel o0il and aviation gas, the latter
for HMR~-363 and TG 7.4 aircraft. Generally, only smaller ships stayed at Ene-
wetak long enough to require refueling. YON-182, the fuel oil barge at berth

L-4, carried enough to meet this requirement.

HOUSING AND MEALS. TG 7.2 housed and fed its own personnel and those of
other task groups stationed on Enewetak and Japtan islands. This included a
large Air Force contingent and a smaller Navy group that included the Enewetak
Boat Pool and the seamen assigned to operate YON-182. TG 7.2 also provided
temporary lodging and meals for personnel passing through to other locations
in the PPG. H&N provided food and lodging at Parry and all other camps. The
Navy units afloat took care of their own crews, and the Bikini Boat Pool lived

aboard Catamount.

TRANSPORTATION. TG 7.3 supplied interatoll surface transportation to the
task force, mainly through ships of the Surface Patrol and Transport Unit, TU
7.3.3. The two MSTS LSTs, USNS Bernalillo County and T-LST-618, regularly

scheduled trips at 3- to 4-day intervals between the atolls, carrying light
freight and passengers. USS Knudson was originally assigned the early trans-
fer of Bikini shot data to Enewetak if contamination rendered the Eneu airstrip
unusable. This situation did not arise; nevertheless, Knudson made several

trips to Enewetak for other reasons.

The only other ship that made regularly scheduled trips to Enewetak was
Catamount. In addition to supporting the Bikini boat pool, Catamount trans-

ported shot devices to Bikini from Enewetak,

Other ships, such as Ainsworth, Curtiss, and Estes, as well as the de-
stroyers and destroyer escorts, made occasional trips from Bikini to Enewetak

and would have been available to a limited number of passengers. Finally, USS
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Mount McKinley (AGC-7), as the press and observer ship, carried its passengers

between the atolls a number of times in May before LACROSSE and CHEROKEE,

The major function of the Navy boat pools at both atolls was intra-atoll
surface transportation. TG 7.5 had a large boat pool -- about 100 vessels --
that provided service both between Enewetak and Bikini atolls and among the
camps at each atoll. 1In addition, the crews of this boat pool assisted in
laying marine cables, moved and moored shot barges, and provided houseboats
when land camps could not be used because of contamination. Vessels from the

TG 7.3 boat pool assisted with operations at Bikini Atoll.

Control and administration of surface transportation were conducted simi-~
larly at both atolls. Overall authority for surface transportation rested
with the TG 7.5 Transportation Control Agent, assisted by a TG 7.3 Control and
Dispatch Officer. At Enewetak Atoll, this activity was located on Parry, and

at Bikini it was located on Eneu.

Interatoll air transportation was provided regularly by TG 7.4, with depar-
tures at the same time from each atoll. These flights were made with C-47s,
but a 4-engine R5D was available to transport CITF 7 to Bikini in preparation

for Bikini shots. These flights were designated Reflector flights.

Intra-atoll air transportation was provided by Air Force helicopters and
light planes at Enewetak and at Bikini in the early stages of the operation.
After certain equipment problems were resolved, the Bikini intra-atoll 1lift

was provided by the HMR-363 helicopters.

The considerable coordination required of this airlift capacity was another
assignment of the TG 7.5 Transportation Control Agent, through whom priorities

and scheduling were resolved.

TG 7.2 ran the motor pool and bus line on Enewetak. The pool had 275 ve-
hicles, including 4 buses and several trucks used as buses, The motor pool
maintained about 30 TG 7.1 vehicles on the island. TG 7.5 performed the same
services on Parry and had 233 vehicles. TG 7.5 also maintained the TG 7.2

military police vehicles used in the forward camps.
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COMMUNICATIONS. Coordinating the movement of large groups of ships and

aircraft for evacuation, scientific support, and logistics required a consid-

erable communications network.

In summary, TG 7.4 controlled aircraft throughout the PPG Air Control Area.
The AOC was located on Enewetak with complete communications capability. A CIC
on Estes assumed primary control during Bikini shots. Control of the fleet was
also centered on Estes in the Flag Message Center. Long-range communications

were handled by the TG 7.2 Joint Relay Center on Enewetak.

TG 7.5 had responsibility for all TG 7.1 and TG 7.5 communications. The
TG 7.5 Communications Department ran communications centers on Parry and Eneu
and aboard Curtiss and Ainsworth. From the Parry communications center, much
of the task group's overseas traffic was routed through the Army Administrative

and Command Network via relay stations in Enewetak, Hawaii, and San Francisco.

TG 7.5 provided both Enewetak and Bikini with telephone service. The main
switchboard on Parry was joined by submarine cable to switchboards at Dridril-
bwij, Lojwa, and Runit and with the Army-operated switchboard on Enewetak Is-
land. The TG 7.5 main switchboard at Bikini was on Eneu and was connected to

switchboards on Lomilik and Eneman.

The communications center for the headquarters of JTF 7 was on Parry, with
the receiver station located on Japtan. The transmission station, the relay
and cryptography center, the facilities control center, and TG 7.2's headquar-

ters communications center were all on Enewetak Island.

SECURITY. Aspects of security were off-atoll patrol, ground defense, con-
trol of personnel movement, and communications. Security of the nuclear de-
vices themselves is covered in Chapter 3, which discusses DOD participation in

device placement.

Off-atoll patrol was chiefly a Navy function. VP-1l, based on Kwajalein,
was primarily responsible with support from ships of the Surface Patrol and

Transport Unit of TG 7.3.

Ground defense was never required. It was to be provided for by personnel

of the 7126th AU, which formed a battalion-level combat organization with a
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defense plan that was sharpened by occasional target practice with light in-

fantry weapons (Reference C.2.1, Installment 3}.

Control of personnel movement was a more substantial activity. TG 7.2
military police guarded sensitive areas and regulated movement of personnel by
enforcing a security badge system, replacing H&N guards used in the interim
phase at Eneu and Parry. Apparently, all islands in both atolls were consid-
ered controlled areas. Within these controlled areas were limited regions,
requiring clearances, and exclusion areas. Exclusion areas, requiring special
access permits, were the sites of nuclear device assembly or storage and areas
immediately surrounding points where nuclear devices had been detonated. WNo
badges were required for "Joint Task Force Recreational Islands,"” a term prob-
ably referring to the Navy-controlled recreational areas on Japtan and Eneu.
For access to limited and exclusion areas, a system of badges and lists was
employed. Military police posts were established at all airstrips and marine

ramps where badges of personnel in transit were checked.

Communications security (crypto guard facilities) was a TG 7.2 function
(Reference B.0.3). Circuits were monitored by the 8600th ASA Detachment from

facilities on Enewetak and Eneu.

MEDICAL. The 7126th AU of TG 7.2 maintained a 30-bed hospital on Enewetak
Island that provided medical care for military and civilian personnel living
or working on the island. All personnel from elsewhere in the PPG were re-
ferred to the hospital if they could not be treated locally. During the oper-
ational period, the hospital was staffed by three doctors, three dentists, and
27 enlisted men. TG 7.4 contributed one Air Force doctor and several enlisted
men to the medical staff. Patients requiring more elaborate treatment than

that available were flown to Hawaii.

A Staff Medical Officer supervised general health care for personnel of
TG 7.3. Six medical officers and three dentists were attached to various task

group units. Badoeng Strait had a senior medical officer and complete surgi-

cal facilities aboard; the medical officer on Catamount was a specialist in
internal medicine; and the medical officer from the staff of Destroyer Squa-

dron Three served at the TG 7.5 Infirmary on Parry to care for Navy personnel
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ashore. Moreover, the Navy medical staff was responsible for entering person-
nel radiation exposures into individual medical records. 1In compliance with
this assignment (Reference C.3.2, p. 169):

. « » a uniform method of recording exposure of personnel

to ionizing radiation, in health and medical records as

required by NavMed P-1325, was issued as CTG 7.3 Instruc-
tion 6150.1.

Concurrently, the medical staff assisted the Department of Biophysics,
Walter Reed Institute of Research, in a study of internal radiation hazards.
The staff collected 24-hour urine specimens from 10 volunteers, 2 from each of

five ships, over a 20-week period for radiochemical analysis (Reference C.3.2,
p. 170).

TG 7.5 maintained a 10-bed infirmary on Parry, an 8-bed infirmary on Eneu,
and first-aid stations at all its other camps. The medical staff consisted of
three doctors, two dentists, and a number of laboratory technicians and first-
aid men. The doctors and dentists were stationed at Parry and Eneu. At least
one first-aid man was assigned to each first-aid station. In an emergency, a
doctor could be helicoptered to an aid station. The TG 7.5 medical staff
worked closely with the Army medical staff at the Enewetak hospital and seri-

ous cases were sent there or flown to Hawaii.

RECREATION. Because of the duty station's isolation, TG 7.2's leadership
gave considerable attention to recreational activity for task group personnel.
Enewetak Island had two movie theaters, a TV station, a hobby shop, a swimming
pcol and beach areas designated for swimming, a skeet range, playing fields,
basketball and handball courts, and a service club with snack bar, library,

game room, and rooms for adult education classes and clubs. Competitive

leagues were organized for many sports.

Both TG 7.2 and TG 7.5 personnel participated in shell-gathering and fish-
ing trips during the interim and buildup phases. However, exact locations in-

volved are unknown (Reference C.2.1, Installment 1; Reference C.5.2, pp. 3-19).

Recreational facilities under Navy control were at Camp Blandy on Eneu

and at Camp Parsons on Japtan. Neither was ready for use when the task group
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arrived. Consequently, crewmembers from Estes and construction battalion per-
sonnel from Kwajalein worked at Camp Parsons so it could open on 10 April 1956.

Working parties from Badoeng Strait worked at Camp Blandy prior to its opening

on 13 April (Reference C.3.2, p. 38).

The Navy facilities at Camp Blandy could accommodate as many as 600; those
at Camp Parsons as many as 250. Both had swimming beaches and boating areas.
Camp Parsons remained accessible throughout REDWING, whereas the Camp Blandy
swimming area had to be closed for several days following Bikini shots (Refer-
ence C.3.2, pp. 37-38). Finally, after NAVAJO, the Camp Blandy swimming beach
was closed for the rest of the operation (Reference C.3.1, Installment 12, p.
12).

This decision was based on the philosophy that exposure to
radiological hazards should be kept to a minimum in the ab-
sence of reliable exposure criteria. Swimming was prohibited
when radiation levels at one foot above the surface were
greater than background or when contaminants were present in

amounts greater than 1 times 10 to the minus 5 microcuries
per millimeter, depending on the age of the contaminants.,

To supplement shore-based recreation, Badoeng Strait operated an Armed

Forces television station aboard ship, broadcasting to ships and installations
capable of receiving programs. The programming presented not only live enter-
tainment and commercial shows, but also educational broadcasts, including rad-

safe presentations.

MISCELLANEQUS SERVICES. Laundry service was provided by TG 7.5 at its
camps and by TG 7.2 at Enewetak. Contaminated laundry was brought from outly-
ing camps to Parry for cleaning (Reference C.5.2). Contaminated clothing at

Enewetak was laundered in a mobile laundry van maintained by TG 7.2 (Reference
c.2.1).

During the garrison phase and most of the buildup phase, the 7126th AU
Postal Section, operating as APO 187 on Enewetak Island, served all units in
the PPG, including the AEC and H&N. 1In April 1956, three additional Army Post
Offices (APO) were established: APOs 435 and 437 on Parry and APO 436 on Eneu.

The organizational positions of these post offices is not clear, but APO 187
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acted as the central post office.

APO 435 was manned by H&N personnel.
though APO 437 also was on Parry,

Al-
no information has been found on who staffed

it. TG 7.2 supplied the personnel for APO 436.

The Navy boat pool delivered
and collected mail for the ships.
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SECTION 2
RADIOLOGICAL SAFETY

A substantial program was organized in Operation REDWING to protect people
from initial and residual radiation exposures resulting from the tests them-
selves or from residual radioactive material from previous operations at the

Pacific Proving Ground (PPG).

This protection was accomplished in three ways. First, specific radio-
logical safety (radsafe) responsibilities were delegated early, and account-
ability for radiological safety was specified as a duty of each task group
commander. Units within each task group were charged with radiological safety
and personnel training. This training included informing all project partici-~-
pants of the potential dangers of radioactivity and instructing certain person-

nel about radiation-measuring equipment used to perform radiation monitoring.

Second, safety criteria, based on existing recognized standards, were
established by Commander, Joint Task Force 7 (CJTF 7). The environment was
monitored and personnel activities controlled to preclude, to the extent pos-
sible, exceeding these standards. State-of-the-art £echniques were employed
to predict the extent and intensity of radioactive fallout from the tests.
Assessments, reflecting relationships between these predictions and the safety

criteria, were incorporated in the decision to conduct a particular test.

Finally, laboratory services for radioactivity analyses, personnel dosime-

try, and decontamination for people and equipment were provided.

The emphasis on safety was apparent in early planning and stressed through-
out the operation. Radsafe planning proceeded with the concurrence of other
agencies when required. For example, preliminary plans for improved offsite
monitoring, new meteorological techniques to assist in fallout prediction, and
advanced fallout forecasts were presented to the Department of State on 10 Feb-
ruary 1956 (see Appendix A). Covering all phases of Operation REDWING, safety

measures were designed to protect both test participants and native populations.
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RADIOLOGICAL SAFETY PLANNING
Organization and Responsibilities

Since radiological safety was a command responsibility, elements of con-
trol existed through all command levels, and operational control through nor-
mal command channels (Reference B.0.2, Annex C). CJTF 7 established a Radsafe
Office under J-3 of the headquarters staff (see Figure 15). Acting for CJTF 7,
this office assigned responsibilities to each task group and issued directives
specifying safety regqgulations and requirements. The Radsafe Office was also
responsible for weather data necessary for fallout prediction models, a fall-
out prediction unit, technical advisory assistance to Trust Territory person-
nel, and radiological monitoring stations on certain populated islands of the

Trust Territory.

The Radsafe Office, composed of the Task Force Radsafe Section and the
Fallout Prediction Unit (FOPU), operated as the task force staff agency

COMMANDER
JOINT TASK FORCE 7

s3 OTHER STAFF
ELEMENTS
MILITARY WEAT”iRN%ENTRAL SCIENTIFIC
orEnaions TEA
SAFETY BRANCH
FALLOUT
WEATHER CENTER PREDICTION

UNIT

Figure 15. Joint Task Force 7 Radsafe Office organization chart,
REDWING.
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responsible for the presentation of radiological shot briefing materials and

the operation of the radsafe program.

The Radsafe Office disseminated the forecast air and surface radiological
exclusion (radex) areas before shot time and transmitted messages after deto-
nations to announce reentry hour, radiological clearances of previously closed
areas, radiological directives to task groups, advisories to commands external

to the task force, and revisions of the air and surface radex areas as required.

The FOPU prepared the radsafe forecast information (fallout plot and sur-
face and air radex areas) for each shot. The Fallout Plotting Center (FOPC)
maintained displays of radiological information pertinent to the test area, in
addition to radiation levels on atoll islands and lagoons, radex information,
cloud trajectories and their relation to occupied atolls, air and surface
routes within the danger area, ship movements in the danger area, and the re-
sults of water sampling tests. The Bikini Atoll Radsafe Office was on the
command ship (USS Estes), and the Enewetak Atoll Office was in the Operations

Division (J-3) JTF 7 Headouarters Building, Parry Island.

JTF 7 also staffed 16 ground stations outside the PPG with persons trained
in radiological detection. Stations periodically reported radiation readings,
and in the event of contamination, personnel were qualified to assist in de-

contamination procedures.

These radsafe ground stations were located at eight primary and eight aux-
iliary sites. Primary sites -- on the atolls of Wotho, Ujelang, Utirik, Kwa-
jalein, Rongerik, Tarawa, and Kapingamarangi, and the island of Kusaie -- were
linked to the JTF 7 Radsafe Office by direct two-way radio; Wotho, Ujelang,
and Utirik, regarded as perhaps more vulnerable to fallout, were staffed by
U.S. Public Health Service (USPHS) radiologists. Auxiliary stations at Wake,
Majuro, Ponape, Truk, Guam, Midway, Johnston, and Iwo Jima employed the

weather-reporting net for their communications.

In order to carry out its responsibilities to provide radiological ser-
vices, monitoring, and technical assistance to all elements of the task force,
Task Group 7.1 (TG 7.1) set up the Radsafe Center. The Radsafe Center main-

tained radiological situation data for lagoon waters and islands of the shot
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atoll. Based on air and ground surveys provided by monitors' reports, this
information was the foundation of periodic situation reports, maps, and brief-
ings furnished to task force and task group commanders. Information was also
provided for planning TG 7.1 radsafe operations and for disposition of all
working parties within contaminated areas. Radsafe checkpoints were estab-
lished, and operations tables were designed for all groups who entered contam-
inated areas. 1Included in the operations planning tables were the names of

monitors, destinations, project mission number, and departure and return times.

In addition to providing special clothing to designated recovery personnel,
the Radsafe Center arranged the working schedules for the radiochemical labor-
atory, photodosimetry developing facilities, decontamination facilities, and
radiac (radiation detection, indication and computation) instrumentation repair
stations of TG 7.1. The Radsafe Center for the Bikini shots operated from

USNS Fred C. Ainsworth; the Enewetak Center operated from the radsafe building

on Parry (Reference B.0.3, Annex K).

Within each task group was a radsafe office assigned to the group head-
quarters staff, or, in the case of TG 7.1, an entire task unit, responsible
for the radiological safety of the group. This office wrote and disseminated
the implementing directives from CJTF 7, in addition to regulations particular

to the task group or the service it represented.

Each task group was responsible for its own radiological safety. This in-
cluded radiation monitoring, decontamination of equipment, radiac instrumenta-
tion and repair, protective clothing, issuing film badges, and maintaining

exposure records for all personnel,

In addition, each task group provided some general support to the joint

task force. Responsibilities for each task group are summarized below.

TASK GROUP 7.1l. As the major technical radsafe unit, Task Unit 7 (TU 7)
of TG 7.1 performed the following tasks:
® All ground and aerial monitoring services associated with

the scientific program except those in conjunction with
aircraft and airborne collection of data

® Radiological laboratory services for all groups
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® Maintenance of radsafe plotting centers to apprise all
groups of the radiological situation at each atoll

® Personnel decontamination facilities at Enewetak

® All official dosimetry services.

The maintenance of a simultaneous firing capability at both Bikini and
Enewetak atolls necessitated that TG 7.1 provide two complete and independent
radsafe organizations, as shown in Figure 16. Overall control was assigned to
the CTU 7 of TG 7.1. Each organization contained the following sections:

1. Monitoring -- for providing all monitoring services and
manning checkpoints

2. Plotting and briefing -- for conducting all aerial sur-
veys and briefing personnel entering radex areas

3. Supply -- for maintenance of radsafe supplies, including
laundry (facilities furnished by TG 7.5)

4. Instrument repair -- for maintenance of radsafe

instruments

5. Laboratory -- for determining radioactivity in soil and
water samples

6. Decontamination -- for operating personnel and equipment
decontamination.

CTU 7 directly controlled the official Dosimetry and Records Section, a
procedure necessitated by the double-badge system (permanent and mission) used
throughout the operation. A small photodosimetry section was maintained at
Bikini for processing mission film badges used at that atoll. All permanent
badges were processed at Enewetak, where the master record file for all JTF 7

personnel was kept.

The majority of the TU 7 staff was from the Army's lst Radiological Safety
Support Unit (RSSU), a Chemical Corps unit stationed at Fort McClellan, Ala-
bama. Some were from the Navy and the Air Force. The Army provided 102 offi-
cers and enlisted men; the Navy, 8 officers and enlisted men and 30 civilians;
and the Air Force, 12 officers and enlisted men. Los Alamos Scientific Labor-

atory (LASL) provided 4 advisors.

Scientific projects in TG 7.1 and contractor groups in TG 7.5 provided
their own monitors for recovery and construction missions. Most were trained

by members of TU 7 at either Fort McClellan, Alabama, or the PPG.
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staff (see Figure 17).

TASK GROUP 7.2.

TG 7.2 organized radiological safety under its operations

Specific responsibilities included:

® All monitoring services at Enewetak except those assigned
to other task groups

® Availability to all task groups of military radiac equip-
ment and spare parts, high-density goggles, and special

clothing, including shoes

Contaminated clothing laundry facilities for TG 7.4

Contaminated miscellaneous equipment storage area with the
necessary security.
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TASK GROUP 7.3. Planning was done by the Assistant Plans and Operations
Officer (Atomic Defense). At the working level, the organization of TG 7.3
radiological safety was based on existing damage control and atomic, biologi-
cal, and chemical defense organizations for each ship and unit. Special re-
sponsibilities of TG 7.3 included:

® Helicopters for radiation surveys and postshot recovery at
Bikini
Decontamination of all aircraft at Bikini
Personnel decontamination facilities on selected ships

Collection of lagoon-water samples for radiation analysis

Aerial reconnaissance in the vicinity of the task force
and shot atoll after detonation

@ Transportation of supplies to joint task force monitors on
remote islands,

Certain TG 7.3 units had specific radsafe assignments:

® USS Curtiss -- headquarters afloat for TG 7.1; served as
the Bikini weather-reporting station and contained a per-
sonnel decontamination station

® USNS Fred C. Ainsworth -- Radsafe Center for Bikini shots;
contained a radsafe laboratory and personnel decontamina-
tion station

® USS Badoeng Strait -- personnel and helicopter decontami-
nation station

® USS Mount McKinley (AGC-7) -- personnel decontamination
station

USS Shelton ~— high-altitude rocket weather soundings

USS McGinty and USS Silverstein -- conducted surface fall-
out surveys

USS Sioux -- tended moored fallout collecting stations

® USS Crook County (LST-611), YAG-39 (USS George Eastman),
YAG-40 (USS Granville S. Hall) -- equipped for prolonged
operation in heavy fallout areas

® Patrol Squadron One (VP-1) -- conducted preshot patrol
and search in forecast fallout areas and postshot fallout
surveys.
TASK GROUP 7.4. The headquarters organization of TG 7.4 included a rad-
safe office reporting to the Director of Operations. This function was proba-
bly managed by the Nuclear Research Officer who monitored all TG 7.4 technical

operations and advised CTG 7.4 on radsafe matters. It is not clear whether
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this position was an extra assignment or a specific position with prime duty

responsibilities.

In contrast to the CJTF 7 directive that all task groups

provide themselves with radsafe units, no reference to such a TG 7.4 unit can

be found.

of the test units were clearly defined.

Nevertheless, as shown in Figure 18, the radsafe responsibilities

A unique group requirement was that

one airborne monitor be provided for each multiengine aircraft crew assigned

to TG 7.4.

The ground radiological monitoring assigned to the Test Aircraft Unit

(TAU) was only for the Enewetak airfield; sample transportation pertained to

movement from the recovery area to the sample-return, or flyaway, aircraft.

The TAU personnel control responsibility was as follows (Reference B.4.5,

Annex A):

Establish a badge system to control the access of personnel
to the Sample Recovery Area, Decontamination Area, and such
other areas in which a serious radiation hazard is felt to

exist.

No record of such a badge system, separate and distinct from the reqular

badge system being used, can be located. Decontamination crews were composed
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Figure 18. Radiological safety organization, Task Group 7.4, REDWING.
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of personnel throughout TG 7.4, with each major subunit providing a pro rata
share depending on the number of airmen allotted. The Test Base Unit (TBU)
maintained a duty roster of these personnel and made assignments for decontam-

ination requirements from the duty roster.

Specific TG 7.4 responsibilities included:

® Aircraft decontamination at Enewetak

Helicopter sample recovery at Enewetak (monitors provided
by TG 7.1)

® Postshot radioactive cloud tracking

® Postshot aerial radiometric survey of the northern Marshall
Islands

® Establishing the air radex area for each shot

® Off-atoll weather stations and weather reconnaissance
flights

® Administration of JTF 7 Weather Central

® Training of weather island monitors.

TASK GROUP 7.5. CTG 7.5 was directly responsible for the safety of TG 7.5
personnel and implementing the directive of CJTF 7. During the operational
phase of REDWING, the Holmes & Narver (H&N) radsafe monitoring unit was inte-
grated into the TG 7.1 radsafe unit (TU 7), which provided radiological safety
for TG 7.5.

TG 7.5 provided to JTF 7:
® Decontamination facilities and laundry services for con-
taminated clothing

® Facilities for the TG 7.1 radsafe centers including the
radsafe barge and decontamination areas and equipment
{except for specific facilities provided by TG 7.1 and
G 7.3).
Training
Radsafe training was designed to educate and train personnel to work more
effectively reducing the potential for radiological exposure. Each task group
was responsible for training its own radsafe monitoring personnel. Addition-
ally, TG 7.2, TG 7.3, and TG 7.4 provided information on radiological safety

to project participants.
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TASK GROUP 7.1. Project radsafe monitors were trained at Fort McClellan,
Alabama, during the week of 9 January 1956. The 4%-day course was conducted
by members of the lst RSSU, LASL, and the University of California Radiation
Laboratory (UCRL). Moreover, during the operation itself several courses were
conducted by TU 7 to provide additional project monitors. Five chemical lab-
oratory technicians were trained in basic radiochemistry and photodosimetry
techniques at LASL, and four members of TU 7 were trained in alpha monitoring
at LASL and the Nevada Test Site (NTS). The Naval Radiological Defense Labor-
atory (NRDL) trained 30 individuals from various naval shipyards to be TU 7
monitors for NRDL experiments. The JTF 7 Radsafe Officer (Reference C.1.7.1)
reports that all Navy civilians employed by the task units received 4 weeks of
instruction at NRDL before departure for the PPG. It is not clear if this re-
ferred to the monitor training itself or was in addition to it. Six men were

trained in radiac instrument repair at Treasure Island and LASL.

TASK GROUP 7.2. Two general levels of training were required for TG 7.2:

basic indoctrination and technical training.

Basic indoctrination included primary, nontechnical instruction in radsafe
measures and techniques. All personnel of the task group received this in-

struction.

Technical training was given to the majority of personnel who staffed the
task group radsafe organizations. This instruction was designed particularly
to train radiological defense monitors, decontamination personnel, and radio-

logical instrument repairmen.

In September 1955, the TG 7.2 Radsafe Officer attended classes in radsafe
monitoring at the Fleet Training Center, Pearl Harbor, Hawaii. He also at-
tended a 3-day conference on radiological safety held at Hq JTF 7, Washington,
D.C., and later presided over a 4-hour Radsafety Instructor's Refresher Course
for officers and noncommissioned officers engaged in detachment instruction

duties.

In February 1956, a course was held for all personnel expected to be ac-
tively engaged in radsafe monitoring and decontamination during REDWING. Ten

3-man monitoring teams and twenty replacement monitoring personnel were trained.
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In addition, the laundry decontamination team and some personnel of the Japtan

Island receiver station successfully completed the TG 7.2 radsafe course.

Initial radsafe training was given by the task group Radsafe Office to of-
ficers and enlisted personnel who were to become instructors for the program.
The second phase was conducted in February and March, for all monitor person-
nel of TG 7.2 and included 24 hours of conference and practical work in rad-
safe theory, instrument use, and monitoring techniques. The third and final
phase involved orientation of all task group personnel on radsafe matters.

Two training films, "Operation GREENHOUSE" and "The Effects of an Atomic Bomb,"
were shown to enhance radsafe training and stimulate interest for the opera-
tional phase. Continued training consisted of weekly practice monitoring sur-

veys and make-up classes on individual orientation.

Four TG 7.2 officers received specialized training at a 5-day course at
Tripler Army Hospital, Hawaii, on the subject of "Treatment of Traumatic In-

juries and Thermo Nuclear Burns."

Routine radiological surveys provided excellent monitor training. The
surveys were conducted within 2 hours following detonation of each shot on
Enewetak Atoll and within 8 hours following shots on Bikini. Although these
surveys were a precautionary measure in the event of unplanned fallout, they
were not a postshot requirement. Fallout detected during this period never

exceeded 0.002 R/hr on Enewetak and Japtan islands.

TASK GROUP 7.3. A radsafe training program was initiated early during

planning and continued throughout the operational phase.

The Assistant Plans and Operations Officer (Atomic Defense) organized the
program in October 1955, After consulting NRDL and Naval Schools Command,
Treasure Island (NSC, TI), he met with radsafe officers of CJTF 7, CTG 7.1,
and CTG 7.4 at LASL and discussed TG 7.4 participation in the TG 7.3 radsafe
training program at Kirtland AFB (Reference C.3.1, Installment 3, p. 12).

Meanwhile, in December 1955 the commanding and operations officers of
VP-1 discussed air operational and radiological safety with CTG 7.3 staff in
Washington (Reference C.3.1, Installment 5, p. 11). In the same month, a
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radiological safety training officer from NSC, TI, a chief damage controlman,
and a civilian head of Health Physics Division, NRDL, were assigned to CTG 7.3
to supervise a radsafe and indoctrination program for all naval units at the
PPG. This training team reported to the flagship Estes in March 1956 (Refer-
ence C.3.1, Installment 4, p. 4; Installment 7, pp. 4-5; Installment 8, pp.
13-14; Installment 9, p. 15). Before embarking, the team proceeded "to de-
velop course curriculum, prepare and obtain training aids, and conduct unit
training"” (Reference C.3.2, p. 108). The team also adopted the manual, "Radi-
ation and Contamination Control," prepared by the Health and Physics Division,
NRDL, for use in TG 7.3 training courses and prepared a booklet entitled,
"Field Notes on Radiological Safety," for radsafe officers. These publica-
tions were distributed to all units contacted (Reference C.3.2, p. 108; Ref-

erence 7.3.1, Installment 8, p. 14).

The radiological training team performed limited instruction before de-
parture of units from the U.S. west coast, but held courses on board Estes en

route to the PPG and on Badoeng Strait and other ships after their arrival.

Altogether, 24 sessions involving 1,036 personnel were conducted. Table 5
displays this training by ship or unit, class date(s), class size, and loca-
tion. These full-day sessions were designed to provide a concentrated radsafe
briefing to key officers, chief and leading petty officers, monitors, and de-
contamination team members, who in turn were expected to provide instruction
to all hands as appropriate. It is not clear, however, to what extent this
information was disseminated to the crews. Although exact course content is

not known, the curriculum did include the following:

1. A Resume of Nuclear Weapon Phenomena

2. Nuts and Bolts of Nucleonics

3. The Bomb, Its Effects, and You

4. Basic Radiological Safety

5. How to Monitor and the Use of Radiac Instruments

6. Principles of Radiation and Contamination Control (an
introduction to the manual)

7. General Discussion: Questions and Answers,

Staff personnel also held practical exercises on monitoring, decontamination,

use of personnel decontamination stations, and other duties aboard USS Chickasaw,
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Table 5. Task Group 7.3 radiological safety training, REDWING.

Number Course Presented
Ship or Unit Date Attendees on/at
YAG-39 (USS George Eastman) 2/8-9 95 Naval Radiological
YAG-40 (USS Granville S. Hall) Defense Laboratory
USS Grook County (LST-611)
Patrol Squadron One 2/27 to 3/2 322 Whidbey Island NAS
USS Estes (AGC-12) 3/19 to 3/21 20 USS Estes
Staff CTG 7.3 & Officers 3/26 to 3/30 30 USS Estes
USS Estes
USS Lipan (ATF-85) 4/4 to 4/5 15 Enewet ak
USS Chickasaw (ATF-83) 4/4 to 4/5 19 Enewet ak
USNS Bernalillo County
(T-LST-306) 4/10 20 USNS Bernalillo County
Marine Helicopter Transport 4/16 4?2 USS Badoeng Strait
Squadron 363 (CVE-116)
USS Knudson (APD-10) 4/17 30 USS Badoeng Strait
USS Badoeng Strait 4/18 and 4/21 48 USS Badoeng Strait
USS Silverstein (DE-534) and 4/19 17 USS Badoeng Strait
USS McGinty (DE-365)
TG 7.3 Boat Pool Bikini 4/20 34 USS Badoeng Strait
USS Sioux (ATF-75) 4/23 15 USS Badoeng Strait
USS Chickasaw 4/23 10 USS Badoeng Strait
USS Catamount (LSD-17) 4724 36 USS Badoeng Strait
USS Abnaki (ATF-96) 4/26 16 USS Badoeng Strait
USS Silverstein 4/30 19 USS Badoeng Strait
USS Curtiss (AV-4) 4/30 35 USS Curtiss
Ma:ine Helicopter Transport 5/3 18 USS Badoeng Strait
Squadron 363
USS Badoeng Strait 5/3 21 USS Badoeng Strait
USNS Fred C. Ainsworth 5/4 and 5/7 28 USNS Fred C. Ainsworth
(T-AP-181)
USS Shelton (DD-790) 5/8 and 5/15 25 USNS Fred C. Ainsworth
USS James E. Kyes (DD-787) 6/28 and 6/29 30 Kwajalein Naval Air
Station (NAS)
Kwajalein NAS 7/5 and 7/6 55 Kwajalein NAS
Total 1,000
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Sioux, USNS Bernalillo County, Badoeng Strait, and Curtiss at the PPG during

April,

As indicated previously, radsafe training continued into the testing pe-
riod. "Prior to the first shot all units not previously participating in
CTG 7.3 radsafe courses were given a l-day briefing by staff personnel” (Ref-
erence C.3.1, Installment 9, p. 14). Moreover, shortly before the shots began,
films and interviews on radiological safety were presented over the television

network from Badoeng Strait. From 5 through 14 May, the radsafe training of-

ficer was assigned aboard Mount McKinley, the press and observers' ship. He

worked with the ship's personnel on radsafe organization, briefed the officers
and press representatives on radiological safety, and conducted monitoring and
decontamination drills with the ship's repair parties (Reference C.3.1, In-

stallment 10, p. 15).

Training exercises aboard ships during the operational phase proved to be
impractical: crews were preoccupied with test preparations, and the unpre-
dictability of ship movements hindered organized training. Assignment of rad-
safe personnel to ships during the Bikini shots was "discontinued since very
little can be accomplished with the ships during such periods when they are
more concerned with operational commitments" (Reference C.3.1, Installment 11,
P. 15). 1In any case, radiological training personnel were needed to oversee
radsafe operations and to assist the radsafe officer in "effecting liaison and
coordination with project personnel in the decontamination of test ships and

barges by Task Group 7.3 personnel"” (Reference C.3.2, p. 109).

Nevertheless, radiological training was continued "on a reduced scale"
during the test period (Reference C.3.1, Installment 11, p. 11). For example,
the last six courses listed in Table 5 took place from May through July. 1In
addition, USS Walton (DE-361) and USS Caliente (A0-53) were given radiological

briefings by staff personnel on 6 June and 6 July, respectively, and "all
arriving transient units . . . were contacted . . . and briefed on radiologi-
cal safety matters™ (Reference C.3.1, Installment 9, pp. 14-15). Specifically,
"a boarding folder containing all pertinent radiological safety information and

directives was made up and utilized for visits to Navasota, Walton, and other

transient units" (Reference C.3.1, Installment 10, p. 15).
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Because Marine Helicopter Transport Squadron 363 (HMR-363) was to be en-
gaged in postshot radiological surveys and recovery operations, the unit was
particularly careful to promote radiological safety. Preparations included
(1) weekly lectures, films, and decontamination drills, (2) field monitoring
problems on outlying islands where low-level radiation existed, (3) simulated

"hot" helicopter drills in the washdown bathtub on Badoeng Strait, and (4) fa-

miliarization with aircraft decontamination procedures of the two portable de-

contamination trailers on Eneu (Reference C.3.1.4, pp. 13, 68-69).

On 7 May, a conference of all TG 7.3 radsafe officers was held aboard
Estes, at which time a directive on radsafe procedures and other radiological

matters was discussed.

On 8 July, an 8-hour conference was held on Curtiss attended by all TG 7.3
radsafe officers as well as commanding officers, executive officers, medical
officers, repair party officers, and representatives from NRDL, Navy Bureau of
Medicine and Surgery (BuMed), and several of the effects programs. Fallout
experience, decontamination operations, and procedures for previous and future
shots were discussed, and a lecture on meteorological aspects of radiological
safety was given. It is not known how many attended this conference, but the
historian for TG 7.3 remarked: "It is felt this and other conferences are
extremely beneficial and promote a very healthy interchange of ideas and prob-

lems" (Reference C.3.1, Installment 11, p. 14).

TASK GROUP 7.4. Time constraints were critical in TG 7.4 planning for
radiological monitor training. The objective was to organize a single program
to meet the needs for aircraft monitors, weather-island monitors, and monitors
for TG 7.4 operational areas. However, insufficient time and funds precluded

sending personnel to established service schools (Reference C.4.1, pp 69-71).

During 29 and 30 November 1955, representatives of TG 7.4 and NRDL agreed
to establish a joint TG 7.4-TG 7.3 monitor course to be conducted by NRDL and
the 4926th Test Squadron (TAU) (Reference C.4.1, p. 26). The course outline
is contained in Appendix A. After coordinating with TG 7.1 in efforts to ac-
quire 150 copies of the LASL radsafe manual, TG 7.4 allotted a few spaces in

the course for TG 7.1 personnel. Assistance from TG 7.1 to TG 7.4 in providing
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training aids was also negotiated. TG 7.4 sought assistance from TG 7.1 be-
cause TG 7.3 was unable to provide copies of the NRDL manual for TG 7.4 with-

out funding support (Reference C.4.1, pp. 23-24).

In February 1956, the lesson plans had been drafted for most of the 40-hour
course of instruction, the first day being for general matters of joint TG 7.3-
TG 7.4 interest. The last 2 days were allocated for separate instruction in

areas peculiar to TG 7.4 operations (Reference C.4.1, pp. 18-19).

By early March it was recognized that because of immediate operational
requirements, weather-island personnel could not wait for the two course ses-
sions beginning on 9 and 16 April. TG 7.4 consulted with TG 7.5 to arrange
for training ten TG 7.4 personnel in the TG 7.5 course already underway. This
was settled, and the TG 7.5 course was "essentially the same in content and

duration as the planned TG 7.4 course"” (Reference C.4.1, p. 22).

TASK GROUP 7.5. TG 7.5 monitors completed radsafe training before inte-
gration of the radsafe unit into TG 7.1. Radiological safety at PPG during
the period between CASTLE and REDWING was supervised by the Test Division,
Albuquerque Operations Office (ALOO), and operated by the Atomic Energy Com-
mission (AEC) contractor, H&N. A specialist in radiological safety was assigned
from USPHS as staff advisor to the Director, Test Division, ALOQO (Reference

C.5.2).

On 15 August 1954, the H&N radsafe unit was activated with the Industrial
Relations Division (later changed to Administration Division) as a section of
“the Safety Department. This unit functioned independently, except for policy
direction by the AEC Radiological Officer, until 15 April 1956, at which time

it was integrated into the TG 7.1 radsafe unit.

The senior radsafe electronics technician, the head of H&N's radsafe unit,
was sent to Fort McClellan, Alabama, and then to Los Alamos for a 3-week train-
ing period. Upon his return, a course on radsafe measures was given to se-
lected personnel. This on-the~job training, supervised by the AEC Radiologi-
cal Safety Officer, qualified four other technicians who, in turn, conducted
courses in monitoring as well as radiological safety in general. Graduates of

these courses formed the H&N monitoring unit.
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SAFETY CRITERIA
Radiological Safety Standards

Radsafe standards for REDWING were set by CIJTF 7 after consultation with
the Surgeons General of the Army and the Air Force, the Chief of BuMed (Navy),
and the Director, Division of Biology and Medicine, AEC (Reference B.0.3,
Annex K). These standards are reproduced in Appendix A. Eash task group
issued safety regulations based on the JTF 7 standards. Changes between the
JTF 7 and the task group requlations either referred to task group reporting
procedures or to amplifications of the standards particular to the mission of

the task group.

CJTF 7 recognized that sometimes the standards might have to be waived.
Possible circumstances included, for example, an air-sea rescue in a radio-
active area. 1In these tactical situations, service exposure limits, based on
prompt health effects, would apply. When possible, a radsafe monitor would
accompany the tactical operation to determine the extent of overexposure so
that medical action could be initiated if required. Such a tactical situation
did not occur during REDWING. PFor all other cases of possible overexposure, a
case-by-case evaluation was required by CJTF 7 before permission to exceed the
limits was given. This evaluation weighed personnel exposure, importance of

the tests, and costs of delays related to the existing limits.

REDWING exposure limits were based on continuous occupational exposure
standards that assumed that personnel might have been previously exposed to
radiation or might be continuously occupationally exposed in the future. The
basic exposure limit was a Maximum Permissible Exposure (MPE) of 3.9 R for any
13-week period with no restriction on exposure rate. This limit was based on
the then-accepted National Committee on Radiation Protection and Measurements
{NCRP) and International Commission on Radiological Protection occupational
limits of 0.3 R per week or 15 R per year.* A few special MPEs were also es-
tablished. An MPE of 20 R (gamma only) was authorized for the aircrews doing

the cloud sampling for the weapons laboratories and the cloud penetration for

* Since the operational phase of REDWING was 24 weeks, it would be possible
for a participant to accumulate 7.2 R (0.3 R/week x 24 weeks) and not exceed
the exposure limits.
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Project 2.66* with the stipulation that if an aircrew member accumulated 3.9 R
or more on any one mission, no second mission would be authorized before a
lapse of 13 weeks had occurred. An exposure rate limit of 0.02 R/hr was es-
tablished as the maximum for aircraft passengers on flights returning samples

to the home 1labs.

Planning documents warned the task groups that previous exposure records
should be checked to assure the MPE was not exceeded for individuals with
prior exposure (Reference B.0.3). This warning was probably directed to the
scientific projects of TG 7.1, whose personnel may have been exposed in the
laboratory since the previous field tests, TEAPOT at the Nevada Test Site and
WIGWAM in the Pacific, were completed about a year before REDWING.

In addition to the overall exposure limits, specific Maximum Permissible
Limits (MPLs) related to radioactive contamination on parts of the body, cloth-
ing and personal effects, food, water, air, vehicles and equipment, and mate-
rials. These MPLs specified either the level of decontamination required or

the upper limit for restriction of activity. Table 6 lists the REDWING MPLs.

Individuals exposed to icnizing radiation above the established limits
were informed that appropriate remarks would be included in their medical rec-
ords. Military personnel in this category were then advised to avoid exposure
to additional radiation until sufficient time had elapsed to lower their aver-
age radiation exposures to 0.3 R per week. Limitations on further radiation
exposure for civilians would be determined by the agency having appropriate

administrative jurisdiction.

Radiation Exposure Waivers

Various assignments called for waivers of the MPE. The rationale was that
use of alternative personnel was not feasible because of the technical nature
of the work. Lack of properly trained personnel apparently necessitated ex-
tension of the radiation exposure limits for specified individuals so that

certain projects could be completed.

* For planning purposes, no crewmember was to receive a total exposure over
12 R. The 20-R limit was authorized to account for device yields larger
than expected (Reference C.4.1, April-May, p. 8).
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Table 6.

and contamination.

REDWING Maximum Permissible Limits for radiation exposure

EXPOSURE
Personnel
Skin
Hands

CONTAMINATION

Clothing
Outer clothing

Under clothing

Vehicles and Equipment

Vehicles, interior surfaces
Vehicles, exterior surfaces

Ships and boats, fixed alpha

Ships and boats, final clearance
Aircraft, cloud tracking

turnout required
Respirators, interior surfaces

AirD

Particles <5 microns
Particles >5 microns

Water, potable

Lagoon, water contact sports

0.001 R/hr (about 1,000 CPM)?2

30 rep (beta) for the operational
period

0.007 R/hr
0.002 R/hr

0.007 R/hr (beta plus gamma)

0.007 R/hr (gamma only measured at
5 to 6 inches)

2,500 DPM/150 an for enclosed
areas

5,000 DPM/150 cm? for open surfaces
0.015 R/day (= 0.0006 R/hr)

3.0 R/hr
0.002 R/hr

1076 uCi/cc (24-hour average)
10-% uCi/cc (24-hour average)

5 x 103 uCi/cc (beta plus gamma
calculated at 3 days after burst)

50,000 DPM per liter

Notes:

AThe acronyms CPM, rep, and DPM are defined in the Glossary of Terms, Abbre-
viations, Acronyms, and Units (Appendix C).

b

Source: Reference B.0.3, Annex K.

Omitted by Joint Task Force 7; MPL cited is from TG 7.4 (Reference B.4.5)




For instance, waivers were requested from TG 7.1 for two Sandia employees.
The two men were involved in the recovery, analysis, and shipment of experi-
mental samples and components, and it was expected they would receive a total
exposure of about 7 R. CTU 7 informed the Surgeon JTF 7 that one individual
had accumulated a total exposure of 5 R and another had accumulated 3.9 R.
The project on which these individuals were working required approximately
three more recovery missions. The response to the waiver requests was that
the individual with the higher exposure could not participate in any more mis-
sions. It was estimated, however, that the other would accumulate less than
1.1 R in the remaining missions. Thus approval was granted for a specific
Sandia person to exceed the maximum of 3.9 R, but he could not exceed a total

of 5 R (Reference C.0.AG903).

Another request for a waiver on radiation exposure came from TG 7.1. An
analysis of desired aircraft positions for certain remaining shots indicated
that crews of two effects aircraft (Program 5) would be exposed to predicted
exposures in excess of the 3.9 R limit. The planned aircraft positions at-
tempted to balance the project's data needs with the radiation commitment of
the crews. The request stressed that changes to the positions selected would

substantially reduce the value of participation.

The two crews in question were those of ihe F-101A and the A3D. The single
pilot of the F-101A had accumulated 0.715 R to date, and the expected exposure
by completion of the planned program was a maximum of 7.1 R. The 4-man crew
of the A3D had received 0.06 R to date and expected a maximum of 6 to 7 R. The
response to the waiver request was that the authorized exposure for aircrews
of Program 5 would be 7 R total Xgamma only) for Operation REDWING. This ex-
posure could be acquired without limitation on rate of exposure, and every ef~-
fort would be made to ensure that no crewmember was knowingly subjected to a

total exposure greater than 7 R (Reference C.0.AG903).

A request for waiver concerned the personnel involved in the rollup opera-
tions after REDWING. Shot TEWA at Bikini contaminated Enewetak to the extent
that the personnel would be exposed to radiation that might be in excess of
3.9 R in 13 weeks. CJTF 7 authorized an exposure of a maximum of 7 R to these

personnel.
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Radsafe Monitoring and Instrumentation

Film badge dosimeters worn by the personnel in REDWING were the primary
radsafe control to assure that MPE safety criteria were met. The film in
these badges darkens when exposed to radiation, and darkening is a measure of

radiation exposure.

Both permanent and mission badges were issued. Each consisted of two types
of film in a light-tight container: DuPont Type 502 with a range of 0.1 to
10 R, and DuPont Type 606 with a range of 10 to 300 R. Lower exposures (less
than 0.1 R) could be measured, but accuracy suffered. Density measurements
were made on a Los Alamos FD-1 densitometer. Recording of the badge readings

is discussed below in the section on "Recording Personnel Exposures.”

Self-reading pocket dosimeters and hand-held radiation detection instru-
ments were routinely used to determine the existence and intensity of radiation
and to evaluate the need and efficiency of decontamination. Complete details
regarding types of instruments used or the calibrations performed have not been
found. Furthermore, information on measurement procedures and distances from
radioactive surfaces (e.g., at 1 inch [2.5 cm] or 3 feet [1 meter]) is often
incomplete. The data found, however, suggest that the instruments and calibra-
tion methodology represented state of the art for radiation detection and mea-

surement in the mid-1950s.

TU 7 of TG 7.1 issued direct-reading Bendix Model 611 pocket dosimeters (0
to 5 R range) to personnel receiving mission badges to enter radex areas.
These dosimeters could be read in the field to determine cumulative exposure,
thus precluding inadvertent overexposure. Upon return to the radsafe check-

point, the dosimeter reading was recorded and the device recharged.

The standard monitoring instrument for TG 7.1 and TG 7.5 was the AN/PDR-39*
(Reference D.l). The radiological safety report, Wr-1366 (Reference C.1.7.1),

states the basic instrument for the aerial surveys "was a special ionization

* The AN/PDR-39 ionization chamber radiation detector is essentially the same
as the AN/PDR-T1B, with modifications in the electronics to produce a faster
meter response when the scale is changed. The T1B was in use as late as
1958, so presumably some were used in REDWING.
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chamber built by Jordan Electronics, Inc., to the desired specifications." 1In
addition, some AN/PDR-39 survey meters converted to read to 500 R/hr from
their normal range of 100 R were used. The probe was attached to the landing
gear of a helicopter; on monitoring surveys both the radiation reading and the
helicopter altitude were recorded (Reference D.l). Project 2.6 also performed
early-time helicopter radiometric surveys of some of the atolls (Reference
C.1.1319)., Their aerial survey instrument was a Jordan AGB-10K-SR metal-
shelled ionization chamber; sealed inside was a subminiature tube in 10 atm of
argon. A 2,000-foot (610-meter) cable connected the chamber to the electron-
ics, allowing the probe to be lowered from a hovering helicopter. The measure-
ment range was reported to be from 0.01 mR/hr to 10,000 R/hr in three loga-
rithmic scales, with reported accuracy of *10 percent. The instrument was

. 0 . .
calibrated against a 6 Co source belonging to Project 2.1.

The TG 7.2 final report (Reference C.2.2) indicates that monitor training
suffered because of instrument deficiencies resulting from the inexperience of
maintenance personnel. As a result, the AN/PDR-T1B ion chamber instrument was
abandoned and the AN/PDR-27 Geiger-Mueller (GM) detector substituted. It is
unclear if this was only for training or if the AN/PDR-27 was also used opera-

tionally, or if the AN/PDR-39 ion chamber was the basic instrument.

TG 7.3 used the AN/PDR-27F (GM) and the AN/PDR-18A ion chamber for moni-
toring, with the ion chamber instrument reportedly employed in the greater
radiation fields (Reference C.3.l). Many TG 7.3 ships 4id not possess the
complete allowance of radiac equipment, so the Navy Bureau of Ships (BuShips)
issued additional instruments that were inspected, tested, and calibrated by

NRDL before their transport to the PPG. Badoeng Strait maintained a pool of

radiac spare parts, tubes, batteries, and tools.

Radiac instrument allowances were established by request to BuShips for
HMR-363 and VP-1l, and instruments were shipped directly to these units. 1In
view of its remote location at Kwajalein during the operation, VP-1 was ad-
vised to be as self-sufficient as possible, and that qualified radiac repair
technicians should be trained at the Naval Schools Command, Treasure Island.

This recommendation was also made to all large ships.
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Special instruments were provided to supplement available Navy standard
types. Twenty Berkeley side-window GM counters were borrowed from NRDL for
personnel monitoring instruments. Twenty "cutie-pies" (ionization radiation
detectors) were ordered for monitoring and evaluating high beta-gamma intensi-
ties. These instruments were not received until late in the series and many
were inoperative and were little used. DT-60 dosimeters were issued to most
personnel of TG 7.3. The initial reading, recording, and issue of these do-
simeters presented no problems, and since no exposures in the high range mea-
sured by these dosimeters occurred during REDWING, their serviceability was

not evaluated further.

Radiation sources for instrument calibration and training were obtained
from BuShips, but were received without calibration information or convenient
individual containers. Calibration was determined and lead "pigs" fabricated
in the forward area. The use of actual sources, under close supervision for
monitoring drills, appeared to be very effective. A 7-Ci 137Cs source was

also borrowed from NRDL for instrument calibration.

TG 7.4 provided instruments for monitoring inflight aircraft, aircraft de-
contamination, and determining the existence of radioactivity on the weather-
reporting islands. The AN/PDR-39 was used to measure aircraft contamination

for Project 2.66b (Reference C.l1l.7.1).

Multiengine aircraft, except the B-57 sampler and early penetration planes,

were equipped as follows (Reference B.4.5, Annex C, Appendix 8):

AN/PDR-39 ionization chambers (1 per aircraft)
AN/PDR-27C Geiger-Mueller instrument (1 per aircraft)
Film badges (mission type) (1 each crewmember)
0-200 mR pocket dosimeters (2 per aircraft)
0-10 R pocket dosimeters (2 per aircraft)

Single-engine planes and the B-57 sampler and early penetration aircratt
were not equipped with the AN/PDR-39 and AN/PDR-27C instruments. The sampler
and early penetration aircraft carried special radiation-measuring instruments
mounted on the aircraft instrument panel that were readily visible to the pi-

lot. These instruments measured the existing radiation environment and the
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total exposure. All crewmembers carried mission film badges and the criteria
for both types of dosimeters were one per crewmember, in lieu of two per

aircraft.

According to a Standard Operating Procedure covering weather-island radio-
logical safety (Reference B.4.5, Tab B to Appendix 6 to Annex A), weather-
island detachments were issued the radiological instruments listed in Table 7.
All instruments for these detachments were exhanged routinely on weather island

resupply flights.

Table 7. Weather island radiological instruments, REDWING.

Instrument Kusaie Kapingamarangi Tarawa Rongerik
AN/PDR -2 0 0 0 1
AN/PDR-39 2 2 2 4
AN/PDR-27 2 2 2 4
GM counter 0 0 0 2

PRE-EVENT SAFETY MEASURES
Danger Area

Part of the REDWING planning phase was spent defining an area in which lo-
cal fallout could occur without encountering inhabited islands or normal ship-
ping and aircraft lanes. Shots would be detonated only if predicted winds

would deposit local fallout within this specified area.

The danger area recommended by JTF 7, Figure 19, encompassed roughly 1.29
million square kilometers. Other governmental agencies consulted in planning
this area were:

® AEC, Division of Biology and Medicine, on the adequacy of
the zone

® Department of Commerce and its various Transportation Con-
trol Agencies, on the effect of the zone on established
air and sea routes

@ Department of State, on international implications of the
zonal boundaries.
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Figure 19. Danger area established for REDWING operations.

After approval by all agencies involved, the AEC publicly announced the limits
of the zone. The Navy Hydrographic Office published warning notices to mari-
ners and airmen of the danger area, effective 20 April 1955 through the dura-

tion of testing.

To assure that vessels did not venture into this region, the squadron of
TG 7.3 P2V aircraft based at Kwajalein frequently patrolled the danger area.
Immediately before each shot, these planes intensively searched the area of
expected fallout so that unauthorized vessels could be warned and requested to
clear. If the vessel could not depart before the scheduled detonation, CJTF 7

was to postpone the shot. If radioactive cloud trajectories seemed to be
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headed outside the danger area, CJTF 7 was to inform Commander in Chief, Paci~
fic (CINCPAC) and the Civil Aeronautics Administration so that water and air

traffic could be diverted (Reference C.0.1l).

Fallout Prediction

The Fallout Prediction Unit (FOPU) was responsible for preparing radsafe
forecast information for each shot. Accurate prediction was important for two
reasons. First, it was needed to guard against local fallout descending upon
inhabited atolls or upon project personnel. Secondly, the agencies studying
fallout as part of the experimental program did not want fallout from a second
shot to add more than 1 percent to the fallout of a preceding shot, as this
would interfere with the study of decay rates. If an accurate fallout predic-
tion was not available, a 7-day waiting period between shots would be required

to achieve this condition (Reference B.1l.3.1l).

The unit was manned by personnel from the U.S. Weather Bureau (USWB), the
Air Weather Service, Sandia Corporation, and the two weapon development labor-
atories, UCRL and LASL. It was divided into two groups, each capable of pro-
viding the necessary pre- and postshot forecasts. One group operated at Parry
and was responsible for Enewetak forecasts. The second group, aboard Estes,

performed the forecasts for Bikini.

The FOPU predictions were designed to show contours of equal radiation ex-
posure. Basic to these predictions were weather data indicating how masses of
air at various altitudes were moving in both time and space and yield-dependent

empirical fallout models resulting from previous tests.

Table 8 shows typical FOPU activities for a single detonation. In prac-
tice, two to four forecasts per day were made as shot day approached. This
procedure continued if the winds near shot time became unfavorable. At the
PPG, winds are not from a constant direction, and significant changes are ob-
served in periods as short as 3 hours. The proper detonation conditions, which
required winds that would deposit fallout in the uninhabited danger area north
of the shot islands, occurred only during situations of rather short duration
(Reference D.2). This required almost continuous prediction (and weather data)

as shot time approached.
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Table 8.

Typical fallout prediction unit activities, REDWING.

Day Time Event
D-1 0800-0830 Sector and gross pattern forecast made
0830-0900 Outlook briefing
0900-1100 Detailed forecast made
1100-1200 Main planning briefing
1300-1400 New forecast issued
1900-2000 New forecast issued
2200-2400 Detailed forecast issued
D-Day 2400-0030 Main briefing
0330-0430 Pattern made for 0200 winds
0430-0500 Final briefing
Shot
0800-0930 Shog pattern constructed from shot time
winds

Four different hand calculations were available to FOPU:

the Gaussian,

for off-atoll prediction; and the Feld, USWB, and Sherman for both on- and off-
atoll predictions. Planning documents indicate that the actual technique(s)
to be used operationally was to be determined by the speed and accuracy of

each method measured at the beginning of the series. The final predictive

method (s) adopted has not been determined.

Fallout cloud dimensions and the total amount of radioactivity appearing
as local (as opposed to worldwide) fallout were predicted according to analy-
sis based on previous shots. Each of the calculational techniques apportioned
the total radiocactivity in the cloud into a maximum of 20 levels of discs.
Each disc was allowed to fall through the various winds until the ground was
reached. Summation of the ground intensities resulting from each disc defined
the predicted pattern. The various hand methods differed in the way the radio-
activity was apportioned among the discs, the way the radioactivity was appor-
tioned among different fallout particle sizes, and the calculational techniques

used to transport the fallout by the winds.
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Correlating weather and radiation data by hand is tedious. So, because
the value of radsafe information is directly related to its promptness, compu-
ters were used to reduce the time interval of calculation. The AEC made three
types of analog computers available to the FOPU. An electronic analog devel-
oped by the National Bureau of Standards (NBS) in conjunction with the USWB
took weather information and estimates of the diameter, height, and distribu-
tion of the expected atomic cloud, and within 1/20 second presented the pre-
diction fallout pattern on a cathode ray tube similar to a television screen.
The varying brilliance of the marking coincided with the radiation intensity
at any point up to 250 nmi (463 km), and sometimes farther, from ground zero.
Two such instruments were available to JTF 7 during REDWING. The initial unit
was on Estes, and in May a second unit was installed on Parry. An optical
analog built by LASL projected the fallout pattern on a film to provide a per-
manent record. A mechanical computer based on the Gaussian hand method was
developed by Sandia Corporation. This computer could predict the radiation

level found in traverses across the pattern at different distances.

At the main briefing for CJTF 7, a pattern representing a best-estimate
compromise of the various methods was presented by a member of the FOPU. Var-
iations of this pattern, which could be caused by possible wind fluctuations,
were indicated by the NBS computer. It was planned that two scales of pat-
terns be given at the briefing: an on-atoll (or close-in) pattern, and a dis-
tant (or off-atoll) pattern. The FOPU predictions along with measurements of

the actual fallout patterns are presented in Chapters 4 and 5.

Two other groups also prepared fallout predictions, with data being ex-
changed. Program 2 of TG 7.1 required positioning information so ships could
be located properly within the fallout field. This group made predictions of
the axis of the "hot" line and the lateral extent of fallout. The expected
levels of gamma activity were not quantified, nor were radiation contour lines

developed.

The HgQ USAF element on Parry prepared trajectories of particle fall from
different altitudes and transmitted the data to JTF 7 at 0800 and 2000 daily.
For the Bikini shots, this information was transmitted to Estes through Weather

Central communications circuit. (Reference C.0.1)
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Weather prediction was crucial to FOPU. Weather data collection was a

joint responsibility of TG 7.3 and TG 7.4. Experience during CASTLE had shown
that over a wide area, prediction of fallout movement for higher-yield tests
required estimating weather phenomena that might affect the test site during
the 24 to 48 hours before and after each shot. The required data included
wind currents from the Earth's surface to altitudes above 100,000 feet (30.5
km). Since the technology available and information on the area's climatology
were inadequate to meet this requirement, "JTF-7 devoted much effort to clima-
tological research, technological improvement of weather collecting equipment,

and expansion of weather facilities™ (Reference C.0.2).

After CASTLE, JTF 7 detailed several staff weather officers to study tropi-
cal meteorology at the University of California, Institute of Geophysics. Dur-
ing their research, they investigated the climatology of the Marshall Islands
and established a methodology for daily computation of vertical air movements

and graphic presentation of the computed results.

Technology available at the time of CASTLE permitted upper air observa-
tions to about 30,000 feet (about 9 km) by aircraft and to about 55,000 feet
(about 17 km) by weather balloons carrying radiosondes (devices that measure
weather phenomena and transmit the information to ground stations). At about
55,000 feet (about 17 km), the latex weather balloons in use became brittle
and shattered because of the extreme cold. In preparation for REDWING, the
Army, the Air Force, and commercial balloon manufacturers developed a plasti-
cized balloon that permitted observations to altitudes above 100,000 feet
(about 31 km). Supplementing balloon soundings for spot observations, the
destroyer weather ships employed 5-inch (12.75-cm) gun "window"™ projectiles.
Developed during World War II for radar jamming, these projectiles burst at a
preset range, releasing a cloud of metal foil strips ("window") that could
then be tracked by radar to determine wind direction and velocity at various
altitudes as the strips fell. Window projectiles were helpful for altitudes

up to about 35,000 feet (about 11 km).

In addition, the Window Aerological Sounding Projectile (WASP) attached to
a Loki rocket motor was developed for REDWING. The WASP/Loki combination,
fired from a simple tube installed on ships, was used like the window projec-
tile but reached altitudes of about 100,000 feet (about 31 km).
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Owing to the lack of weather facilities in the Central Pacific, it was ne-
cessary to expand in extent and density the coverage of the area relevant to
Operation REDWING. Accordingly, in the summer of 1955, representatives of
JTF 7, the Navy, the Air Weather Service, the Airways and Air Communications
Service, and H&N surveyed existing facilities and certain islands with a view
to expanding the weather-predicting capability. Based upon the survey (Ref-
erence C.0.1, p. 29),

JTF-7 financed improvements of upper air observing facilities

at Koror, Yap, Truk and Ponape, and the reopening of a sta-

tion at Majuro; a station formerly operated at Rongerik was

renovated, and new stations were built on Kusaie, Kapinga-

marangi, and Tarawa . . . . By the spring of 1955, military-

staffed stations at Enewetak and Kwajalein, JTF-7-staffed

stations at Rongerik, Tarawa, Kusaie, and Kapingamarangi, and

Weather Bureau stations at Truk, Ponape, Majuro, and Wake

Islands were ready to function in support of the operation.
In addition, all available routine weather reports were collected from through-
out the Pacific. To collect, analyze, and correlate reports and to forecast
weather, JIF 7 established a Weather Central at Parry staffed by civilian,
Navy, and Air Force personnel. Weather Central was controlled by JTF 7 and
supported by an extensive communications network. It provided charts and
forecasts by facsimile and teletype circuits to JTF 7 staff and weather sup-
port to participating ships and units. More than 500 men under the immediate
control of JTF 7 directly supported JTF 7 weather activities (Reference C.0.1,

p. 32). Table 9 provides a list of the weather resources available to JTF 7.

To supplement local coverage and to investigate unusual conditions, such
as storms, ten Air Force weather reconnaissance planes flew sorties as needed.
These aircraft were available for a minimum of two daily flights covering a
1,200-nmi (2,224-km) radius from Bikini. The modified seaplane tender, Cur-
tiss, provided upper air observations at Bikini, and the two destroyers as-
signed to the operation employed balloons, window projectiles, and WASP rockets
at any of five designated stations northwest and northeast of Bikini or east

of Enewetak. 1In addition, all ships and patrol and search aircraft routinely
reported the weather.

The accuracy of FOPU's forecasts and early warning of deviations from fore-

cast fallout patterns were checked by a radiation-plotting program organized
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Table 9. Joint Task Force Weather Central resources, REDWING.

Location Communication Means
Guam, Tokyo, Pearl Harbor, Canberra Radioteletypewriter intercept
Pearl Harbor, Tokyo Radiofacsimile intercept
Nando CW radio intercept

Rongerik, Kusaie, Tarawa, Kapingamarangi Direct CW radio

Weather Reconnaissance Aircraft (WB-50) CW radio via the Air QOperations
Center

around a fallout plotting unit composed of AEC and USPHS personnel. Sources
for determining actual postshot fallout patterns included ships and aircraft
specifically tasked to monitor radiation. Aircraft (code-named Wilson) tracked
the radioactive clouds for 24 to 48 hours after each shot. JTF 7 established
16 ground stations outside the PPG for radiological monitoring. 1In addition,
units collecting scientific data contributed information to the radsafe plot-

ters, and all units in the PPG area submitted routine observations.

Recording Personnel Exposures

Experience during the 1954 CASTLE series indicated the advisability of be-
ing able to determine the radiation exposure of all test series participants.
Accordingly, a film badge dosimeter program was implemented to provide a radi-
ation exposure record for every person engaged in REDWING operations. The
readings from these film badge dosimeters were the basis of the "consolidated
list of exposures" called for in paragraph 19 of the JTF 7 Radiological Safety

Reqgulation (see Appendix A). The Consolidated List of Exposures (Reference

C.1.7.3) was the medium through which the task groups were to notify their

personnel's "unit of permanent assignment” of the exposures accrued in REDWING.
p

Two types of badges were issued: a "permanent"™ badge given to all project
personnel and a "mission" badge given to those required to enter radioactive
areas. Exposure records were kept for both types of badge for each individual.
The first permanent badges were issued on 15 April 1956, with exchanges sched-
uled every 6 weeks. Uniquely identified by embossed, red serial numbers, per-
manent badges were to be worn at all times; it was strongly recommended that

they be attached to dog-tag chains rather than carried in pockets. As the
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were turned in for processing upon the wearers' return., Identified by either
green or black serial numbers, mission badges were issued only at a TG 7.1
radsafe checkpoint before an individual's entry into the radex area. Excep-
tions to this policy applied to certain aircrews of TG 7.3 and TG 7.4, who
were issued mission badges before flights that might intersect airborne

radioactivity.

The mission badge program was designed to rapidly determine the exposure an
individual had received while participating in recovery or construction mis-
sions in radex areas. No watermark deficiencies were noted with these badges,
as the usual period of wear was approximately 12 hours. About 45,000 mission
badges were processed. Bendix Model 611 (0 to 5 R) quartz fiber, self-reading
pocket dosimeters were also issued with the mission badges, so an individual's
exposure while in a radioactive area could be quickly checked. Inaccuracies
were noted in the dosimeter readings, however; consequently, this information
became primarily a guide as to how quickly mission badges should be processed.
If so indicated by the dosimeter reading, a mission badge would be processed

immediately upon badge return.

The radsafe unit of each task group was responsible for issuing badges,
usually through a film badge control officer. Each task group requested the
necessary number of badges from TU 7 of TG 7.1 by 1 April 1956. TU 7 would
then deliver the badges required along with an equal number of dosimeter is-
sue, 3- x 5-inch cards (PS-103 cards) serially numbered to correspond with
film badge numbers, plus an equal number of 5- x 8~inch cards (cumulative

exposure records).

All film badges were to be returned to TG 7.1 authorities without delay:
i.e., within 5 to 10 days after the last shot, or, for more remote units, 15
days. All film badges and PS-103 cards were arranged numerically before re-
turn to Parry Radsafe. The date of return was marked on each card, to ensure
that all time periods were covered by a film badge. After completion of film
badge processing, the cards corresponding to the processed film badges were

returned to the task group with the recorded exposures indicated.
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All film processing and record posting were done manually. As a result,
as many as 40 individuals were assigned to the Dosimetry and Records Section.
Manual reading and posting operations were tedious and subject to many errors.

The Consolidated List of Exposures for all personnel in JTF 7 was maintained

at Enewetak Atoll. At Bikini, a file of only those personnel present on the
atoll was maintained. This split filing system necessitated a daily exchange
of exposure information, primarily from Bikini to Enewetak to maintain the

Consolidated List. Exchange was via the radioteletype circuits.

Individual records of military and civilian personnel were forwarded in
accordance with service regulations to units of permanent assignment for in-
clusion in individual field military files or civilian personnel files. These
records provided the exposure date, amount of exposure in milliroentgens, ap-
proximate duration of any overexposure in hours and minutes, and a space for

remarks such as limitations on assignment because of overexposures.

Individual records of AEC-controlled and -administered civilian personnel
were processed in accordance with special instructions prescribed by the lab-

oratory or agency with admipistrative jurisdiction over the personnel.

Letter reports were submitted to the Surgeon General, U.S. Army; the Chief
of Staff, BuMed; the Surgeon General, U.S. Air Force; and the Director, Divi-
sion of Biology and Medicine, AEC. These reports indicated the action taken
on the disposition of individual exposure records, comments on overexposures,

if applicable, and other pertinent remarks.

Although the intent to badge all personnel entering PPG is clear, records
do not exist for all people. This often reflects badges lost before processing
or neglect by departing personnel to turn in badges. There is evidence, how-
ever, that personnel of a few units, mostly on ships operating only occasionally
in the PPG, were not badged, and evidently some records have been lost. For
example, exposure information does not exist for the following transient or at-
tached units that arrived at Enewetak or Bikini during the testing period: USS
Agawam (AOG-6), USS Cimarron (AO-22), USS Elkhorn (AOG-7), USNS Sgt Archer T.

Gammon (T-AK-243), USS Karin (AF-33), USS Kishwaukee (A0OG-9), USNS Pvt Joe E.
Mann (T-AK-253), USS Menasket (AOG-10), USS Merapi (AF-38), USS Mispillion

109




(A0-105) , USS Namakagon (AOG-53), USS Natchaug (AOG-59), USS Sussex (AK-213},
and USS Walton (DE-361). In addition, the Consolidated List for USS Navasota

(AO0-106) is incomplete since it contains only 31 names, though the Bureau of
Naval Personnel muster roll for the ship during REDWING lists a complement of
242. The unclassified incoming correspondence log for TG 7.3 notes a message
of 28 May on the subject of "badges for the USS Karin (AF-33)," but there is no
evidence specifying whether this was a request for dosimetry (rather than
security) badges or whether such badges were provided. 1In any event, either
personnel on these transient ships were not badged or the information was not

recorded on the Consolidated List. The final report of CTG 7.3 states more

emphatically that film badges "were also furnished to transient ships where
indicated" (Reference C.3.2, p. 117). Elsewhere, it is stated that film badges
and other radsafe equipment were provided to transient vessels "as needed"
(Reference C.3.1, Installment 9, p. 14), but the available evidence does not

define this need.

Off-Ato11 Radiological Safety

Radioactive fallout was possible in the area outside the PPG, where 16 off-
site locations were assigned radsafe representatives by CJTF 7. The weather
stations at Wake, Majuro, Ponape, Johnston, Guam, Truk, Iwo Jima, Kwajalein,
and Midway were instrumented to detect radiation. In addition, radiation mon-
itoring stations were established at the TG 7.4 weather stations at Rongerik,
Kusaie, Kapingamarangi, and Tarawa. Monitoring was also performed at Ujelang,
Wotho, and Utirik by USPHS personnel. They provided hourly radiation intensity

reports following all shots. Figure 21 shows a monitoring station on Utirik.

The offsite radsafe monitoring net was equipped with GM types of automatic
indicating and recording instruments (Figure 21). These instruments were in-
stalled at the eight primary stations by AEC New York Operations Office per-
sonnel during April 1956 and operated continuously without a single failure,
at least through May 1956 (Reference C.0.l1). The other islands were monitored
with AN/PDR-39 ion chamber and AN/PDR-27 instruments. In addition, Rongerik

was issued an AN/PDR-2160 for beta measurements.

Each offsite representative was responsible for safeguarding the health,

safety, and welfare of all JTF 7 personnel at the location in question, in
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through D+6. To ensure that no portion of the radioactive cloud would drift
undetected toward the populated areas of the Marshall Islands, aircraft

o
searched a 30 sector along the predicted midline to a radius of 500 nmi (927

km) for 24 hours after each detonation of megaton yield (Reference C.0.AG903).

The radsafe monitoring stations were established and operated by trained
personnel equipped with radiac instruments and two-way radio communications.
In the event of fallout at the populated atolls, radsafe monitoring personnel
could advise the local inhabitants, through interpreters, of safety measures.
Populated areas not covered by monitoring stations were surveyed by aerial
flights (Reference C.0.AG903).

General safety instructions were prepared by the Office of CITF 7 for the
islands populated by the Marshallese. Basic health measures were planned to
help reduce medical problems among the islanders resulting from radioactivity,
and they were instructed as to what precautions to take in case fallout was

suspected or confirmed (Reference C.0.AG903).

Detailed safety instruction plans for the island populations indicate
there was concern for the welfare of the island inhabitants. On one occasion,
a followup visit was conducted to check the island environment. On 25 May
1956, members of the JTF 7 J-3 Division and the Staff Surgeon visited Rongelap
to determine the condition of facilities. Samples of the native food plants
were collected for radicactive analysis, and the reports indicated that no un-

usual problems were encountered (Reference C.0.1l).

Stipboard Modifications
Radsafe modifications to certain ships and aircraft were undertaken as
indicated below:
® Three ships to be used to steam directly into the path of

fallout, YAG-39, YAG-40, and Crook County, were supple-
mented with special crew shielding

® Water washdown systems were installed on all ships in the
formal TG 7.3 organization plus Mount McKinley and MV
Horizon (there is no evidence regarding the installation
of washdown systems on other attached or transient ships)
(Reference C.3.1, pp. 112-113)
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® New personnel decontamination stations were established
aboard Badoeng Strait, Mount McKinley, Estes, and Curtiss

® All ships were provided with radiation-monitoring devices,
monitoring points were marked, and monitoring procedures
were established and exercised

® A helicopter decontamination "bathtub"” on Badoeng Strait
was provided.

POSTEVENT SAFETY MEASURES
General Procedures

Detailed plans and checklists were issued for each shot indicating the
time sequence of various actions, the task groups and individuals involved,
and the time expected in radioactive areas. Appendix A shows a representative

checklist, in this case for the INCA detonation.

For shots at Bikini Atoll, all personnel were evacuated to shipboard ex-
cept for the firing party on Eneu.* The ships left the lagoon, took assigned
positions upwind of the atoll, then returned after the shot. People were ad-
vised to take personal belongings on each evacuation. Average evacuation time
(from island to ship) was 8 hours. Since Eneu was not contaminated by any
REDWING events, evacuation never lasted longer than overnight. Return was not

authorized until a radiation survey had been performed, however.

The extent of evacation from Enewetak Atoll depended on the size of the
shot. The maximum withdrawal required everyone to move from the northeastern

islands to either Japtan, Parry, or Enewetak, with a small party permitted on
Ananij.

A system of messages was devised to inform REDWING participants of the
schedule and conditions during shot detonations. Messages were sent to com-—

mand headquarters before and after each detonation.

On D-5, the expected time of detonation and information concerning the
closing of Enewetak airstrip to transient traffic were announced. At H-18, the
radiological outlook for populated areas and expected radiological impact on

air and surface routes (including recommendations relative to closing routes)

* For the ZUNI eveht, the firing party was aboard the Curtiss.
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were announced. Thirty minutes following the detonation (H+30), the exact time
of detonation and reports concerning the safety of task force personnel and the
populated islands were announced. Daily at 2000 hours, starting on D-day and
continuing until information was no longer significant, the radiological situ-
ation was noted, and confirmation or revision of expected radiological impact

was recorded (Reference C.0.AG903).

The general safety information summarized below guided TG 7.2 personnel on
Enewetak and Japtan islands during the operational period. Similar instruc-

tions applied to other task groups, and all personnel were issued general

safety instructions for D-day.

One minute before shot time, personnel with high-density goggles were in-
structed to put them on. Goggles were not to be removed until at least 10
seconds after the initial blast, and then only gradually, to accommodate the
light change. Those without goggles were to face away from zero point, shield
their eyes, and not view the fireball until at least 10 seconds after the
burst. Personnel were instructed not to look at the fireball with binoculars
at any time and were warned that sunglasses were not to be used in lieu of
high-density goggles, as they would afford no protection against the light of
the fireball.

The shock wave would reach Japtan in about 35 to 105 seconds and the ob-
servation site at Enewetak Island in approximately 60 to 130 seconds, as timed
from the first flash of light. Personnel were advised to keep a firm footing

until the shock wave had passed.

Personnel were not to climb buildings or other structures to observe the
shot. Gusts of wind were expected, and normal precautions were undertaken to

secure light objects. Normal duty uniform was worn.

Safety precautions were developed to safeguard building facilities and
equipment during shot conditions. Each area required preventive measures to
ensure minimum contamination. Safety plans for the mess hall included prepar-
ations to cover food, dry stores, and canned goods that were not in closed
buildings before D~day. Upon the first detection of fallout, the mess was to

be notified, and the building closed and all food covered. A survey would
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then be made by the TG 7.2 Surgeon and the Radsafe Officer before serving food
after the fallout. 1If the survey indicated contamination of food, dry stores,
canned goods, or utensils, such items would be washed, if possible before
preparation or serving. If no fallout was detected, no restrictions on food

preparation or serving were enforced.

No restrictions other than buttoning-up were required for the hospital
during a fallout period. Activities such as swimming, boating, and fishing
were prohibited until appropriate radsafe clearance was received (Reference
C.0.AG903).

Surveys and Recovery Planning

It was expected that following each detonation, areas of surface and air
radioactivity would appear. These areas were designated as radex areas. Be-
fore shot times, the forecast air and surface radex areas were disseminated by
CJTF 7 throughout the PPG. These forecast radex areas were in effect from
H-hour until dissemination of later surface and air radex areas at about H+6.
The later radex areas were based on the master radiological situation map
maintained in the Radsafe Office of CJTF 7.

The surface radex area was determined by survey with radiac equipment after
shot time. The most rapid method of surface survey in the early stages was
aircraft and helicopter flights in and around radioactive areas. From the ra-
diation intensities measured at a known altitude, it was possible to obtain an
estimate of exposure rates on the surface of the ground or water. Water sam-
ples from the lagoon were also collected. Ground surveys followed these ini-
tial surveys to clearly delineate radioactive regions. As feasible, a ground

survey of the shot atoll was scheduled for H+24 (Reference B.0.3).

All atoll land and lagoon areas in, near, or downwind from the detonation
location were considered contaminated until cleared for operations by the task

force commander.

Surveys were normally conducted by helicopter supplied by the Marine Corps
(HMR-363) for TG 7.1 and included a preentry survey between H+l and H+3 fol-
lowed by a detailed survey at H+6 to H+8. Detailed surveys were also normally

made on the mornings of D+l and D+2 as required. The preentry survey noted
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the level of radioactivity and condition of test and data-gathering structures
so that a sample recovery schedule could be established. Monitoring teams con-
ducted the ground radsafe surveys. Each team consisted of three members: an
instrument man, a recorder, and a communications man. Ground radsafe surveys
were of two types: a detailed survey adapted to assessing areas of generally
low radiation, and a predetermined level survey where the team approached a
known area of radioactivity, such as a ground zero, until a prespecified level
of radioactivity was recorded. The point reached was marked on a map and (usu-
ally) a stake driven to mark the location before the team moved back to a lower

radiation area.

Results of these surveys were the establishment of two types of radex

areas:

l. Limited radex area -- gamma radiation level between 0.010
and 0.100 R/hr

2., Full radex area -- radiation levels above 0.100 R/hr.

Admission to and exit from any radex area was through a radsafe checkpoint.
A mission film badge, pocket dosimeter, and booties were required in all radex
areas. In addition, admission to full radex areas required complete protec-
tive clothing and accompaniment by a qualified radsafe monitor. Personnel and
equipment were monitored at the checkpoint as they left the radex area (as
shown in Figure 22) and decontaminated if necessary. The Radsafe Center main-
tained radiation situation maps that were modified after each radsafe survey.
Early-time recovery parties were requested to meet at the Radsafe Center at
least one hour before planned entry into a radex area to be apprised of the

possible radiation contamination and the allowable time in the area.

Altogether, 1,560 parties, containing from 1 to 50 men per party, were
processed through the Enewetak checkpoints from 5 May to 20 July 1956. Ap-
proximately 9,500 personnel were processed through Bikini checkpoints during
the same period. The personnel decontamination station at Enewetak handled a
total of 1,558 individuals, while the facility at Bikini processed 3,350 (Ref-

erence C.l1l.3).

Radsafe monitors were assigned to individuals or groups working in radio-

active areas or with contaminated equipment during recovery operations. They
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and was based at Kwajalein NAS. VP-1 provided radiation reconnaissance for
five shots during May using fixed flight patterns (Yoke and Zebra), which were

modified to meet the changing conditions of each shot.

For example, the Zebra I flight, acting as the fleet radiation scout, was
directed to make a low-altitude radiation and damage survey at H+l for the ZUNI
shot. P2V aircraft performed an early postshot survey, and reentry time was

advanced by 1 hour as a result of information provided by Zebra I.

Postshot surveys of the northern Marshall Islands were conducted using
WB-50 aircraft., Three flights, designated Baker, Charlie and Dog, monitored
the following atolls:

Baker Kwajalein, Kusaie, Pingelap, Mokil, Ponape, Ujelang

Charlie Kwajalein, Namu, Ailinglapalap, Namorik, Ebon, Jailut, Mili,
Arno, Majuro, Aur, Maloelap, Urikub, Wotje

Dog Kwajalein, Makin, Marakei, Ebaiang, Tarawa, Malana, Abamama,
Aramika, Nonouti, Tabitenea, Onotoa, Tamana, Arorae, Nukunau,
Beru.

The WB-50s were used principally after Bikini shots and the P2Vs were used for

most Enewetak shots.

Weather reconnaissance aircraft provided 48 hours of aerial radiation

reconnaissance (four flights) and flew flight-plan Able after each shot.

Emergency Evacuation

CJTF 7 prepared an emergency evacuation plan in the event of extreme radio-
active fallout that would seriously affect joint task force operations. The
plan was adaptable to both partial and full-scale evacuation; it also pertained
to danger-alert situations such as typhoons, tidal waves, or other dangerous
natural phenomena. The plan assumed that conditions would permit small craft
to aid personnel and equipment movement. In an emergency, other activities

would cease and all energies would be directed to the emergency evacuation.

The following code names indicate the degrees of radioactive fallout alert

conditions (Reference B.0.3, p. N-1-1):

1. Evacuation Condition Dog -- significant radioactive con-
tamination expected; all personnel alerted
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2. Evacuation Condition Charlie -- significant radiocactive
contamination present; preliminary preparation for

evacuation
3. Evacuation Condition Baker —-- Radioactive contamination
increasing; all activities directed to evacuate
4. Evacuation Condition Able —-- full-scale evacuation ordered
5. E-hour -- Commencement of emergency evacuation.

CTG 7.2 was responsible for designating evacuation assembly areas for Ene-
wetak and Japtan islands, although exact area locations were not mentioned.
(CTG 7.5 was responsible for the other islands of Enewetak or Bikini atolls.)
The embarkation phase was coordinated with CTG 7.3 who would provide small-
craft transport to ships if evacuation was required (Reference B.0.3, p.
N-1-1).

No emergency evacuations of land-based personnel occurred during REDWING.
Nevertheless, fallout was detected several times on inhabited base islands.
Eneu received 0.012 R/hr for a short period after the TEWA shot and 0.010 R/hr
for a short period after the NAVAJO shot. Enewetak Atoll received slight fall-
out from MOHAWK and significant fallout from TEWA. The islands of Enewetak
and Parry both received fallout from TEWA for several hours the afternoon and
night of 21 July 1956 and throughout the following day. Maximum intensities
recorded were 0,100 and 0.120 R/hr.

TG 7.4 weather stations on the islands of Rongerik, Tarawa, Kusaie, and
Kapingamarangi were not evacuated during REDWING as significant fallout was
not detected. Rongerik reportedly received fallout from several shots during
REOWING, however, amounting to a cumulative exposure of between 2 and 3 R
(Reference C.4.3, p. 129-130).

Decontamination

Decontamination of personnel and equipment was stressed throughout REDWING.
Shower facilities and laundry vans were used to decontaminate personnel and
clothing, and special trucks were employed to clean buildings and equipment.
Decontamination of clothing became an additional function of TG 7.2 during the
operational period. A specially selected team was trained for radsafe laundry

work. Laundry vans were located at the western tip of Enewetak Island, ready

120










had satisfactorily decontaminated local spot areas, he would proceed to the
regular decontamination shower. Upon completion of a general shower, the in-

dividual would be remonitored by the exit monitor.

By use of hand counters, it was determined that approximately 75 percent
of spot contamination on hands was removable with soap and fresh water. De-
contamination personnel suggested that the portable unit be routinely used
just before showering. The unit was capable of hand decontamination at a rate

of about 100 men per hour.

Other than for personnel, general decontamination procedures for TG 7.3
called for spraying the topside of ships with hoses. The spray should hit the
surface 15 to 20 feet (4.6 to 6.1 meters) in front of and downwind from person-
nel handling the hoses. A coverage rate of approximately 4 ft2/min (0.4 mz/
min) was desired. Contamination on surface craft and aircraft "shall be re-
duced as much as practicable, and except in unusual cases to a value lower than
7 mr/hr (gamma only)."™ A surface was considered insufficiently decontaminated
if 2 in2 (13 cm2) of filter paper rubbed lightly over 12 in2 (77 cm2) of con-
taminated surface read more than 0.0005 R/hr above background when held 2 inches
(5 cm) from the open window of an AN/PDR-27 rate meter (Reference B.3.l1l, p.
G-5-4).

The Radiological Safety Plan required that protective clothing be obtained
by all units for repair parties and all other personnel who might be involved
in decontamination or other duties with a potential exposure to radiological
contamination (Reference B.3.l, p. G-3). Figures 26 through 32 show personnel

decontaminating equipment.

Ainsworth and USS Catamount served as checkpoints and radsafe centers for

afloat operations. The latter served as a checkpoint for boat pool personnel
in the contaminated environment at Bikini (Reference C.1.7.2, p. 127). Check-

points and radsafe centers were also established on Estes, Badoeng Strait, and

Curtiss. "These radsafe centers included plotting and briefing areas, cloth-
ing and equipment issue points, and personnel decontamintion stations . . . .

Control points were established as required" (Reference C.1.7.2, p. 29).
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excess of 0.020 R/hr, the radiation from the aircraft was allowed to decay to

0.020 R/hr before decontamination.

A detailed survey was made of each aircraft, and results were recorded on
forms and sketches. Both beta and gamma intensities were noted. The first
washing was made with water and detergent (1 pound to 100 gallons [0.45 kg to
380 liters] of water). The aircraft was then resurveyed. The second washing
(if required) consisted of a mixture of one part "gunk" and three parts kero-
sene followed by another water-detergent rinse. Readings on interior surfaces
(occupied areas) had to be reduced to 0.007 R/hr or less. Decontamination
personnel were always checked into and out of the wash area. The runoff area

was monitored and, if necessary, marked as a contaminated area.

A reply by the Air Force Special Weapons Center (AFSWC) to NRDL concerning
the effectiveness of decontamination procedures is quoted in the History of

Air Force Atomic Cloud Sampling (Reference A.6):

Normal decontamination procedures are 95-98% effective
on smooth contaminated surfaces of the aircraft. However,
the radiation level in the cockpit or next to the engine is
only reduced by a factor of about 10% after the initial
high-pressure hosing, and about 50% after the first manual
scrubbing.

Manpower requirements for the scrubbing process depend
on the aircraft type, the degree of decontamination required,
and the time available before the aircraft is needed by the
operational organization. Normally decontamination requires
approximately sixteen manhours on the F-84 and twenty to
twenty-two manhours on the B-57. This does not include man-
hours for support personnel. Area decontamination rates vary
from .009 manhours/sq ft. on the F-84 to .006 manhours/sq ft.
on the B-57.

I wish to emphasize that although we are sending this
information, as requested, this should not be construed to
mean that we approve the decontamination of contaminated air-
craft as a part of operational activities. The 4950th Test
Group (Nuclear) decontaminates their sampler aircraft primar-
ily for the purpose of avoiding cross contamination during
sampling operations.
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After REDWING concluded, AFSWC continued to question the need for aircraft
decontamination and indicated to the AEC that they intended to reduce consid-
erably the manhours for monitoring and decontaminating aircraft. AFSWC indi-
cated that they expected some ground crew personnel might exceed the 0.300
R/week or the 3.9 R total. When apprised of this, the LASL project officer
for cloud sampling wrote a note, also reproduced in Reference A.6, to the

REDWING Scientific Director as follows:

I found that [the AFSWC officer replying to NRDL] simply
could not understand the philosophy which regards every radia-
tion exposure as injurious but accepts minimum exposures for
critical jobs . . . . I find [his] approach to be extremely
discouraging. I would like to recommend that he be informed
of the following facts of life:

a. That the aircraft are assigned to support our re-
quirements for bomb cloud sampling and would not
otherwise be participating in test operations.

b, That there would appear to be no reason why their
use in sampling should be required to support some
Air Force objective, particularly when it is clear
that the two purposes are not compatible.

c. That the AEC Test Manager supports a philosophy of
minimal exposure for critical jobs within limits
established by competent scientific authority.

d. That all of the precautions have been found to be
necessary for the operational management and accur-
ate technical control of the radiation exposures of
the people concerned.

e. That our experience indicates that the discard of
any of the precautions is a movement back toward our
SANDSTONE experience in which people were injured,
and that this experience covers eight operations in
which the sampling mission was accomplished by the
USAF in an outstanding manner with no known injuries.

f. That, specifically, routine decontamination of sam-
pling aircraft is required to permit the instrumen-
tation and sample support technicians to work on and
in the aircraft, to prevent the build-up of long-
lived activity, and increases in the relative back-
ground acquired by the airplane on cloud penetration
from an otherwise sticky traffic film.

Another from LASL added the following comments (published in Reference
A.6):
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We have always gone on the theory that the only good ex-
posure is zero . . . . I could not disagree more violently
[with the AFSWC position]. Perhaps this means that the Air
Force is so superior that exposure which might hurt other
people doles] not damage them and the rules necessary for
other people [do] not apply to the Air Force personnel. 1In
any event, I feel that this was a most unfortunate statement
« « » » I can think of no finer argument to justify the de-
contamination procedures which have been used in the past.
This sentence, in effect, says that we may be able to permit
sloppy methods and still squeak by. To this philosophy I
take a strong exception. It is my recommendation that the
philosophy expressed in this letter should be firmly rejected
as it applies to test operations in Nevada and Eniwetok, and
most particularly as it applies to sampling planes. What the
Air Force wishes to do at their own bases and in their own
tactical operation is, of course, no concern of ours.

Transport of Radioactive Material

The arrival and proposed use of radioactive sources at the PPG were re-
ported to the Radsafe Officer, TG 7.1. Transport of radioactive material to
and from the forward area was in accordance with AEC regulations, but assign-
ment of couriers and radsafe monitors was subject to separate instructions.
No radioactive material could be removed from the test site except as autho-

rized in experimental projects.

All samples of radioactive material transported by aircraft were packaged
and loaded to reduce radiation levels to a minimum. Prior to the departure of
such aircraft, the Sample Return Director, JTF 7, surveyed the aircraft cargo
hold to determine if precautions were adequate. The following criteria were

used to determine space and packaging requirements:

® Prior exposure of aircraft crew, courier, and passengers

Expected future exposures considering length of the trip,
compartmental loading requirements, and capability to iso-
late personnel from radioactive material.

Special Missions

On all flyaway, or sample-return, flights the aircraft was monitored, after
loading, by an officer monitor of TU 7 of TG 7.1. The aircrew, couriers, and
passengers were briefed by the TG 7.4 Sample Return Coordinator and/or the TG

7.1 monitor about the radioactive samples on board, and the aircraft commander

was briefed on the air radex area.
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Radsafe monitors on all aircraft were equipped with at least one radiac
instrument with sufficient range to accomplish all duties. Each monitor took
an orientation course on radiological safety and use of the radiac several
days before the flight. Immediately before the flight, the monitor received a
situation briefing by the TG 7.4 Nuclear Research Officer or a TG 7.1 radsafe

monitor.

On flyaway #1 flights, all passengers and crewmembers were issued film
badges, and film badges were provided for issue at crew change stops. Badges
intended for issue to new crews were stored in the forward section of the air-
craft, outside any measurable radiation field. If any measurable radiation
intensity appeared in the cockpit, control badges were included with the crew
badges. On flyaway #2 and #3 flights, film badges were issued whenever any
individual sample reading was greater than 0.100 R/hr or when the total radia-
tion intensity readings of all the samples was greater than 0.010 R/hr at one

meter,

Hq JTF 7 requested 30 officers from TG 7.2 and 20 officers from TG 7.4 to
complete a specialized course for sample-return duty. Either task group would
designate one officer from the list before each flight, and he would be briefed

in detail by the JTF 7 Sample Return Director (Reference C.0.AG903).
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CHAPTER 3
DOD EXPERIMENTAL PROGRAM

The REDWING experimental program was focused on the development of weapons,
with a secondary interest in their effects. The Department of Defense (DOD)
participated in both weapon development and effects experiments but concen-
trated on the latter. Within Joint Task Force 7 (JTF 7), execution of the ex-
perimental program was the function of Task Group 7.1 (TG 7.1). TG 7.1 was
divided into task units that corresponded with each of the Atomic Energy Com-
mission (AEC) laboratories or the DOD's experimental program, or that provided
a key element of support for the scientific programs such as timing, firing,
and radiological safety. Task units were quite unequal in size, varying from
nearly 800 men for Task Unit 3 (TU 3), DOD Programs, to a half-dozen for TU 6,

Firing.

WEAPON LABORATORIES TASK UNITS

The first two task units were from the weapon laboratories, Los Alamos
Scientific Laboratory (LASL) (TU 1) and University of California Radiation
Laboratory (UCRL) (TU 2). These task units manned the weapon development ex-
periments conducted by each laboratory in conjunction with the tests of the
devices each laboratory provided. Each laboratory had small support groups
that actually assembled the weapons (TU 10 for LASL and TU 11 and TU 12 for
UCRL) and provided specialized documentary photographic services (TU 8 for
LASL and TU 9 for UCRL). Composition of these LASL and UCRL task units was
primarily civilian with some military personnel. The civilians were employees
of the University of California, which operated the two weapon laboratories
for the AEC. Exposure data for the personnel of these task units are not
available by unit but are available for the organizations involved, LASL and

UCRL. These are presented in Table 51 (Chapter 10).

WEAPON EXPERIMENT SUPPORT TASK UNITS

Two task units performed special activities that were directly connected
with the conduct of the tests, The first of these was TU 5, Timing. This

unit provided the circuitry that interconnected the nuclear device and the
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firing center and carried the detonation signal to the device. The firing
signal was also used by other activities requiring a detonation-time reference
signali or instrument start signals at various preshot times. This unit was
staffed by personnel from Edgerton, Germeshausen & Grier (EG&G), an AEC con-
tractor. Exposure data for personnel of this task unit are not available but

are available for all EG&G personnel at the Pacific Proving Ground (PPG).

TU 6, Firing, was a small group that activated the firing mechanism through
circuits leading from the firing center. For Bikini events, the firing was
initiated from a bunker on Eneu. This bunker was occupied by the firing party
on all Bikini events except ZUNI, a large, surface burst on Eneman relatively
close by. On that test, the firing party was aboard USS Curtiss and a radio
signal activated the mechanisms in the bunker on Eneu, which in turn detonated

the device. Personnel from the AEC weapon laboratories staffed this task unit.

SANDIA TASK UNIT

Sandia Corporation, a subsidiary of Western Electric Company, operated
Sandia Laboratory for the AEC. Sandia's function in nuclear weapon develop-
ment activities was transformation of the devices designed and developed by
the weapons laboratories into weapons usable by DOD. Sandia conducted several
experiments appropriate to this activity as TU 4. TU 4 was composed entirely
of Sandia Corporation employees. Exposure data for Sandia personnel are pre-
sented in Table 51 (Chapter 10).

DOD PROGRAMS TASK UNIT 3
The DOD Effects Program was subdivided into programs focused in areas such
as blast, nuclear radiation, thermal, etc. These programs were subdivided

into projects, whose composition is provided below.

Program 1 -- Blast Effects
This program was designed to establish basic blast and shock phenomenology
of specific shots in various environments by measuring blast-wave parameters

in free air and along the surface.

The technique for measuring the static overpressure and the dynamic pres-
sure on the surface involved placement of gauges and recording instruments at

appropriate ranges from the burst point. Measurement of blast parameters in
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free air was attempted in two ways. The first involved dropping blast gauges
supported by parachute from an aircraft at the time of the detonation and
telemetering their data to a recording station. A second technique involved
launching rockets carrying smoke generators just before burst. The smoke
trails formed a reference grid against which the burst took place. Visible
effects of the shock's passage were photographed, the resulting films ana-

lyzed, and pertinent blast information extracted.

Besides measurement of basic blast parameters, other experiments were con-
ducted in the blast effects program. For example, ground shock induced by a
nuclear burst was measured by underground gauges on the shot island. Another
experiment measured the craters formed by several of the bursts. Techniques

used were aerial photomapping and direct plumbing of the crater.

Blast effects personnel were subject to potential radiation exposure during
construction, instrument placement, and data recovery. None of these projects,
however, required very much preshot construction in possibly contaminated
areas; nor did instrumentation placement involve extraordinary exposure poten-
tial. Finally, data were either telemetered or in self-recorded formats so

that early reentry (with incumbent high exposure potential) was not necessary.

Project 1.1 -- Ground Surface Airblast Pressure versus Distance
Agency: Army Ballistic Research Laboratories (BRL)

Operations: Airblast gauges and pressure transducers were installed to
gain information on propagation of blast waves over different surfaces
from various yields and heights of burst. Overpressure and dynamic pres-

sure were measured in support of other projects.
Shots: LACROSSE, YUMA, INCA (Enewetak); CHEROKEE, ZUNI (Bikini).

Staffing: Ten persons, all BRL personnel, were associated with this proj-
ect: three enlisted men and seven civilians. Exposure data for personnel

are shown in Table 10.

Project Report: Wr-1301 (Reference C.1.3.1301).
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Table 10.

REDWING personnel exposures identifiable by Department of
Defense scientific projects.

Exposure Ranges {roentgens)

No. of
Persons Over (Qver High
Element Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3-4 4-5 5 3.92 (R
Project 1.1 10 2 4 1 2 1 2.1
Project 1.2 1 1 2.3
Project 1.3 8 2 5 1 0.6
Project 1.4 20 2 17 1 0.9
Project 1.5 20 1 9 4 3 1 2 2.4
Project 1.6 9 1 7 1 0.6
Project 1.8 4 2 1 1 1.1
Project 1.9%a 4 1 1 1 1 4.7
Project 1.9b 1 1 0
Project 1.10 1 1 2.3
Program 1 Total 78 7 40 11 7 4 ) 1 1 1 1 4.7
Project 2.1 6 1 1 1 2 1 3 5.7
Project 2.2 3 1 2 3 5.7
Project 2.4 2 2 3.2
Project 2,51 4 1 1 1 1 1 4.7
Project 2.52 1 1 0.1
Project 2.61 5 2 1 1 1 3.2
Project 2.62 11 3 1 3 2 1 1 3.3
Project 2.63
Project Management 6 1 1 1 2 1 3.8
Program 2 Control Center 3 1 1 1 2.9
Enewetak Operations 8 3 1 1 1 2 3 5.9
Bikini Operations 27 6 6 4 5 3 3 3 4.9
Laboratory Operations 14 1 2 2 3 4 2 2.4
Ship Operations 15 1 1 3 4 4 2 2 4.7
Radsafe Qperations 14 2 2 3 2 L) 1 3.6
Total Project 2.63 87 1 4 7 13 17 10 17 10 6 2 8 5.9
Project 2.64 9 1 4 1 1 1 1 3.0
Project 2.65 30 3 2 1 4 8 9 3 14 6.8
Project 2.66a 12 1 3 2 3 1 2 4 15.8
Project 2.66b 2 1 1 3.7
Project 2.71 2 2 2.9
Project 2.72 5 2 1 1 1 2.5
Project 2.8 5 3 2 1.2
Project 2.9 2 1 1 1 5.4
Project 2.10 3 1 1 1 3.1
Program 2 Total 189 3 20 19 20 25 13 28 30 20 11 34 15.8
Project 3.1 4 3 0.5
Project 4.1 14 1 3 5 4 1 1.9
Project 5.1 3 2 1 2.2
Project 5.2 37 1 6 1 ) 13 8 3 1 1 4.5
Project 5.3 1 1 2.7
Project 5.4 25 3 4 2 3 6 4 3 3 4.9
Project 5.5 7 1 4 2 1.7
Project 5.6 23 18 2 1 2 2 4.5
Project 5.7 7 1 2 1 1 2 2.7
Project 5.8 1 1 2.3
Project 5.9 7 1 1 1 1 1 2 2.7
Program 5 Total 111 7 37 7 8 23 15 8 6 6 4.9
Project 6.la-b Offsite non-PPG experiments
Project 6.3 5 1 1 1 1 1 1 4.1
Project 6.4 4 1 1 1 1 2.4
Project 6.5 5 3 1 1 3.0
Project 6.6 3 3 0.4
Program 6 Tota) 17 1 8 1 2 2 2 1 1 4.1
Project 8.1a 17 12 4 1 3.2
Project 8.1b 4 3 1 0.6
Project 8.lc 5 5 0.2
Project 8.2 4 3 1 0.5
Project 8.3 4 2 1 1 2.7
Project 8.4 3 1 2 0.2
Project 8.5 1 1 0.4
Program 8 Total 38 1 25 7 1 1 3.2
Note:

3Basic Maximum Permissible Exposure (MPE) was 3.9 R (gamma) per 13-week period; a special MPE of 20 R {gamma)
per 13-week period was established for cloud samplers.

Source:

Reference C.1.7.3.
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Project 1.2 ~- Blast Measurements on a Medium-Yield Surface Burst
Agency: Sandia Corporation (SC)

Operations: Static overpressure and dynamic pressure gauges were installed
on Runit. Readings on the closest gauge were recorded by wireless teleme-
try on Parry. Naval Ordnance Laboratory also took blast measurements in

conjunction with the project.
Shot: LACROSSE (Enewetak).

Staffing: The only identified person involved was the project officer.
He received 2.270 R.

Project Report: WT-1302 (Reference C.1.3,1302).

Project 1.3 -- Blast Measurements by Shock Photography
Agency: Naval Ordnance Laboratory (NOL)

Operations: Rocket launchers were placed on Bokbata to obtain blast mea-
surements vertically above the burst point and at horizontal ranges via

photography and smoke rockets. Photography was by EG&G, Project 9.la.
Shots: LACROSSE, SEMINOLE, INCA, MOHAWK (Enewetak); CHEROKEE, ZUNI
(Bikini).

Staffing: Eight persons were associated with this project, all from NOL

(five civilians, three servicemen). Exposure data are shown in Table 10.

Project Report: WT-1303.

P.oject 1.4 ~- Free-Air Pressure Measurements at Altitude
Agency: Air Force Cambridge Research Center (AFCRC)

Operations: Drop aircraft deployed a vertical array of 12 parachute-borne,
telemetering, blast~pressure canisters to measure free-air peak overpres-
sure and overpressure versus time vertically above an airburst. The re-

sults were telemetered to USS Catamount.
Shot: CHEROKEE (Bikini).

Staffing: Twenty persons participated, although a discrepancy exists

between the Consolidated List and the project report regarding the
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affiliation of certain of them. Eight civilians were involved who may
have been either Bendix Corporation (Reference C.1.3.1304) or AFCRC

(Consolidated List) personnel. Of the other twelve, one was a civilian

and eleven were military, including four identified as aircraft crewmen.

Exposure data are shown in Table 10.

Project Report: WT-1304 (Reference C.1.3.1304).

Project 1.5 -- Transient Drag Loading of Actual and Idealized Shapes
Agency: Army Ballistic Research Laboratories (BRL)

Operations: Structural components, jeeps, and recording and structure
instrumentation were emplaced to investigate aerodynamic-drag characteris-
tics, drag coefficients, response of drag-type targets, and airblast dif-
fraction and drag-loading. Full-scale beams, spherical shapes, military

vehicles, and a concrete cubicle were used in the experiment.
Shots: LACROSSE, YUMA (Enewetak); CHEROKEE, ZUNI (Bikini).

Staffing: Twenty participated (ten civilians, ten military), including

one serviceman from Sandia Base. Exposure data are shown in Table 10.

Project Report: WT-1305 (Reference C.1.3.1305).

Project 1.6 -- Drag Loading on Model Targets
Agency: Naval Ordnance Laboratory (NOL)

Operations: Model targets (cubes, spheres, cylinders, parallelepipeds)
were emplaced and equipped with pressure gauges to measure drag forces as
function of time. Dynamic pressure gauges were also installed, with re-

cording at a more distant station via land lines.
Shot: LACROSSE (Enewetak).

Staffing: Nine persons worked on this project, all from NOL, including

two servicemen and seven civilians. Exposure data are shown in Table 10.

Project Report: Wr-1306 (Reference C.1.3.1306).

Project 1.8 -- Crater Measurements
Agency: Army Engineer Research and Development Laboratories (ERDL)

137




Operations: Physical characteristics of craters produced by detonations
were measured to promote crater-prediction phenomenology. Crater radius,
depth, and approximate profile were determined by aerial photography, hel-
icopter soundings, and lead-line measurements from LCMs. Holmes & Narver
survey crews performed lead-line soundings, and the Raydist system was used
to position LCM. Preshot activities required a survey of ground zero; as
ZUNI ground zero was the KOON crater from the 1954 CASTLE series, this
preshot activity could have entailed some radiation exposure for partici-

pating personnel.
Shots: LACROSSE, SEMINOLE, MOHAWK (Enewetak); ZUNI, TEWA (Bikini).

Staffing: Discrepancies exist between the Consolidated List and the proj-

ect report regarding the affiliation of project personnel. Nevertheless,
four persons can be associated with Project 1.8: three military (one prob-
ably from ERDL and two from the Armed Forces Special Weapons Project) and

one civilian (probably from Raydist Corporation). Exposure data are shown
in Table 10.

Project Report: WT-1307 (Reference C.1.3.1307).

Project 1.%9a -- Direct Water-Wave Measurements
Agency: Scripps Institution of Oceancgraphy (SIO)

Operations: Water-wave data from Bikini and Enewetak lagoons were ana-
lyzed. Principal observations were made by bottom-pressure-versus-time
recorders adapted to different locations and by technical photography.
Instrumentation sites were on shore, floating, and submerged. Divers
placed and recovered subsurface instrumentation. Inundation surveys were
conducted by aerial photography and placement and retrieval of empty cans
at selected points. The camera station on Eneu was manned by EG&G

employees.

Shots: YUMA, ERIE, SEMINOLE, OSAGE, INCA, MOHAWK, APACHE, HURON (Enewe-
tak); all Bikini shots.

Staffing: Four badged personnel can be associated with this project, all

SIO civilians. Exposure data are shown in Table 10.

Project Report: WT-1369 (Reference C.1.3.1369).
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Project 1.9b -- Indirect Water Waves from Large-Yield Bursts
Agency: Scripps Institution of Oceanography (SIO)

Operations: Long-period, water-wave recording systems were installed at
Ailinginae, Wake, Johnston, and Enewetak to measure waves from Bikini shots
in order to determine the capability to predict the nature and character-
istics of long-period waves produced by tests at ranges well beyond the
zone of significant blast damage. There is no indication that project per-

sonnel were closer than the Enewetak installation to the Bikini test site.

Shots: All Bikini shots.

Staffing: One SIO civilian can be definitely associated with this project.

His badge had zero exposure.

Project Report: WT-1308 (Reference C.1.3.1308).

Project 1.10 -- Blast over Vegetated and Cleared Areas
Agency: Sandia Corporation (SC)

Operations: Gauges to measure blast overpressure and dynamic pressure
were installed on Lujor to determine differences in blast effects over

vegetated and sandy surfaces.
Shots: INCA (Enewetak).

Staffing: The only identified person involved is the project officer,

whose exposure was 2.270 R,

Project Report: WT-1309 (Reference C.1.3,1309}.

Program 2 -- Nuclear Radiation

The program was planned to obtain complete fallout data to assist in con-
structing a fallout model that would permit extrapolation to different devices,
burst heights, and surface conditions. 1In addition, several projects involved
decontamination and nuclear-radiation countermeasures. Finally, projects to
study initial gamma and neutron radiations were scheduled to secure data in

areas where existing knowledge was considered unreliable or incomplete.
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This program was oriented primarily to Bikini operations, and a more de-

tailed discussion of this program is contained in Chapter 4. Projects con-

ducted for this program are summarized below.

Project 2.1 -- Gamma Exposure versus Distance

Agencies: Army Signal Engineering Laboratories (SEL)
Army Evans Signal Laboratory (ESL)
Air Force Special Weapons Center (AFSWC)

Operations: Dosimeters were installed at various stations throughout
Bikini Atoll and exposed to initial and residual gamma radiation to deter-
mine gamma exposures versus distance from the point of detonation. The
dosimeters were collected after each shot (usually within a week) and new

dosimeters set up before the next shot.

Shots: All Bikini shots.

Staffing: Four persons from either SEL or ESL were associated with this
project (three civilians and one military). In addition, two military

from AFSWC were involved. Exposure data are shown in Table 10.

Project Report: WT-1310 (Reference C.1.3.1310).

Project 2.2 -- Gamma Exposure Rate versus Time

Agencies: Army Signal Engineering Laboratories (SEL)
Army Evans Signal Laboratory (ESL)

Operations: 1Initial and residual gamma exposure rates as a function of
time were obtained at various distances from the detonations. Initial and
residual gamma instrumentation was installed at sites on Bikini Atoll at
the latest practical time before each shot and recovered postshot as soon
as radsafe conditions permitted. A Marine helicopter was used in an at-
tempt to determine crater-lip exposure by dropping a detector and then

orbiting at safe distance to receive measurements.
Shots: All Bikini shots except DAKOTA.

Staffing: Three persons from SEL were definitely associated with this

project. Exposure data are shown in Table 10.

Project Report: WT-1311 (Reference C.1l.3.1311).
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Project 2.4 -- Decontamination and Protection
Agency: Army Chemical Research Labs/Chemical Warfare Labs (CRL)

Operations: To investigate decontamination techniques for construction
materials, panels of various construction materials were mounted on YAG-39

(USS George Eastman) and YAG-40 (USS Granville S. Hall), which operated

through regions of fallout. The panels were removed at Parry for decon-

tamination tests.
Shots: CHEROKEE, ZUNI, FLATHEAD, NAVAJO, TEWA (Bikini).

Staffing: Two civilians can be identified with this project, both from

CRL. Exposure data are shown in Table 10.

Project Report: WT-1312 (Reference C.1.3.1312).

Project 2.51 -- Neutron-Flux Measurements

Agencies: Army Chemical Research Labs/Chemical Warfare Labs (CRL)
Air Force School of Aviation Medicine (AFSAM)

Operations: Neutron detectors were placed in predetermined locations at
distances of about 200 to 1,000 yards (183 to 915 meters) from the device

to measure the neutron flux and spectrum.
Shots: YUMA, ERIE, BLACKFOOT, KICKAPOO, OSAGE (Enewetak); CHEROKEE
(Bikini).

Staffing: Four persons were affiliated with this project: three from CRL
(two civilians, one military) and one military from AFSAM. Exposure data

are shown in Table 10.

Project Report: WTI-1313 (Reference C.1.3.1313).

Project 2.52 -—- Neutron-Induced Soil Radioactivity
Agency: Sandia Corporation (SC)

Operations: Soil samples were exposed to neutron radiation to help estab-
lish the importance of neutron-induced residual gamma radiation. The soil
samples were encased in containers and attached by cable to a concrete

deadman. Recovery was accomplished by helicopter shortly after detonation.
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Shots: YUMA (Enewetak); CHEROKEE (Bikini).

Staffing: The project officer is the only identified person. He received
0.090 R.

Project Report: WT-1314 (Reference C.1.3.1314).

Project 2.61 -- Rocket Determination of Activity Distribution Within
the Stabilized Cloud

Agencies: Naval Radiological Defense Laboratory (NRDL)

Horning-Cooper (also noted as Cooper Development Corp.)

Operations: Forty rockets were fired from Eneu through the radioactive

clouds and the results telemetered to Eneu and USS Knudson.
Shots: CHEROKEE, ZUNI, NAVAJO, TEWA (Bikini).

Staffing: Five persons were asociated with this project: four from NRDL
(three civilians, one uniformed) and one from Horning-Cooper. Exposure

data are shown in Table 10.

Project Report: WT-1315 (Reference C.1.3.1315).

Project 2.62 -- Fallout Studies by Oceanographic Methods
Agency: Scripps Institution of Oceanography (SIO)

Operations: USS McGinty, USS Silverstein, and MV Horizon surveyed fallout

area, making various radiometric and oceanographic measurements in contam-
inated water and collecting water samples. Ship movements were coordi-

nated by the Control Center on USS Estes. Horizon met YAG-39 to conduct

certain measurements. LCU-1136 performed a radiological survey of lagoon,
and USS Sioux picked up deep-moored skiffs. Pretest surveys of the nearby

ocean waters were also made.
Shots: All Bikini shots.
Staffing: Eleven civilians from SIO can definitely be associated with the

project. Exposure data are shown in Table 10.

Project Reports: WT-1316 (Reference C.1.3.1316); WT-1349 (C.1.3.1349).
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Project 2.63 -- Characterization of Fallout

Participating Agencies Identified Personnel

Civilian Military Total

Naval Radiological Defense Laboratory 51 18 69
Bureau of Ships 2 2 4
Bureau of Medicine and Surgery - 1 1
New York Naval Shipyard 1 - 1
Armed Forces Special Weapons Project 3 4
Hanford Atomic Power Operations (GE) 6 - 6
Oak Ridge National Laboratory 2 = _2

Total 65 22 87

Operations: Fallout samples were collected from all the Bikini tests ex-
cept DAKOTA. Radiological surveys were made of the ocean waters in the
fallout zones for these shots. Collection stations were land based on
Bikini, Nam, Jelete, and Aomen islands at Bikini Atoll; on unmanned rafts,
skiffs, and barges YFNB-13 and YFNB-39 moored in Bikini Lagoon and in the
open sea northwest to northeast of Bikini; and from the manned and radio-

logically shielded ships YAG-39, YAG-40, and USS Crook County. Activities

included:

Control Center -- aboard USS Estes doing fallout prediction,
data interpretation, and manned ship control.

Bikini Operations -- placement, arming, and data recovery
from collectors on land and moored stations. Subdivided into
Barge Team, Raft Team, and Skiff Team.

Ship Operations —-- operations of ship-borne instrumentation,
water sampling, and sample preparation. Subdivided into
YAG-30 Team, YAG-40 Team, and Crook County Team.

Laboratory Operations -- laboratory analysis was done on
YAG-40 while underway and at Parry Island at Enewetak.

Enewetak Operations -- preparation and forwarding of samples
to NRDL for further analysis and also routine administrative
functions.

Radsafe Operation -- individual monitors accompanied the
teams in their work. All persons cited as being from the New
York Naval Shipyard, Oak Ridge National Laboratory, and Han-
ford Atomic Power Operation were part of this operation.
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Project 2.64 -- Fallout Location and Delineation by Aerial Surveys

Agency: Atomic Energy Commission, New York Operations Office
(AEC-NYKOPO)

Operations: Radiation detectors were mounted in P2V-5 aircraft that sur-

veyed ocean areas of expected fallout. Four planes, stationed at Enewetak

Island, were available but only one or two were used on a single day. Hel-

icopters and P2V-5 aircraft were used for air-absorption measurements.

Shots: SEMINOLE, MOHAWK (Enewetak); CHEROKEE, 2UNI, FLATHEAD, NAVAJO,
TEWA (Bikini).

Staffing: Nine AEC (civilian) personnel were associated with this project.

Exposure data are shown in Table 10.

Project Report: WT-1318 (Reference C.1.3.1318).

Project 2.65 -- Land Fallout Studies

Agencies: Army Chemical Research Labs/Chemical Warfare Labs (CRL)
Army 9710th Test Unit, ACC Detachment, Edgewood Arsenal

Operations: Fallout samples were collected on Bikini and Enewetak atolls,
a barge, and three ships to make radiochemical and radiophysical measure-
ments and exposure-rate contours, and assess the role of base surge in
radioactive transport. A probe was lowered from a helicopter to within

3 feet (1 meter) of the ground to record radiation-readings.
Shots: LACROSSE (Enewetak); CHEROKEE, ZUNI, FLATHEAD, NAVAJO, TEWA
(Bikini).

Staffing: Thirty persons were associated with Project 2.65: twenty-five
affiliated with CRL (thirteen military and twelve civilians), and five
affiliated with the 9710th. The group's overall exposure data are shown
in Table 10.

Project Report: WT-1319 (Reference C.1.3.1319).

Project 2.66a -- Early Cloud Penetrations

Agencies: Air Force Special Weapons Center (AFSWC)

Kaiser Electric
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Operations: To measure radiation exposure and exposure rate received when
flying through a radioactive cloud, 27 penetrations of six nuclear clouds
at times from 20 to 78 minutes after detonation and at altitudes from
20,000 to 50,000 feet (6.2 to 15.3 km). Maximum radiation rates as high
as 800 R/hr were observed and several flights yielded total individual
exposures of 15 R to the crew. Kaiser Electric advised on the electronic
instrumentation. The TG 7.4 Early Penetration Element contributed air-
crews and aircraft. Aircrews were later monitored for possible internal

dose.

Shots: APACHE (Enewetak); CHEROKEE, ZUNI, FLATHEAD, DAKOTA, NAVAJO
(Bikini).

Staffing: Eleven from AFSWC were identified with the project (all mili-
tary), in addition to one civilian from Kaiser Electric. Exposure data
for the 12 men identified with the project are shown in Table 10. (Expo-

sure data for the Early Penetration Element is covered in Chapter 8.)

Project Report: WTr-1320 (Reference C.1.3.1320).

Project 2.66b -- Contact Radiation Hazard Associated with Aircraft
Contaminated by Early Cloud Penetrations

Agency: Air Force Special Weapons Center (AFSWC)

Operations: F-84 and/or B-57 aircraft (Project 2.66a see above) pene-
trated the cloud at times from 24 to 40 minutes, returning to Enewetak
within 1 hour. Measurements were taken over the next 21 hours to estab-
lish the radiation levels on various sections of planes and assess the
protection to the aircrew afforded by wearing different types of gloves.

Crews from TG 7.4 Early Penetration Element assisted.
Shots: ERIE, INCA, APACHE (Enewetak); ZUNI, FLATHEAD, DAKOTA (Bikini).

Staffing: Exposure data for the TG 7.4 Early Penetration Element is cov-
ered in Chapter 8. Two men from AFSWC were identified with the project
and exposure data for these personnel are shown in Table 10. These men

were also participants in Project 2.66a.

Project Report: WT-1368 (Reference C.1.3.1368).
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Project 2.71 -- Ship-Shielding Studies
Agency: Naval Radiological Defense Laboratory (NRDL)

Operations: To determine the relative gamma radiation fields on ships and
environments and the interaction of gamma radiation with steel, detectors
were installed at various locations on YAG-39 and YAG-40, which maneuvered

in vicinity of fallout. The data were returned to Parry for evaluation.

Shots: CHEROKEE, ZUNI, FLATHEAD, NAVAJO, TEWA (Bikini).

Staffing: Two civilians from NRDL can be identified with the project.

Exposure data are shown in Table 10.

Project Report: WT-1321.

Project 2.72 -- Evaluation of Two Standard Navy Dosimeters in Residual
Radiation Fields Aboard Ships
Agencies: Navy Bureau of Ships (BuShips)
Navy Bureau Medicine and Surgery (BuMed)
Naval Research Laboratory (NRL)
Naval Radiological Defense Laboratory (NRDL)

Operations: Many dosimeters were mounted on Masonite phantoms (a repre-
sentation of a human form) and exposed to fallout on YAG-39 and YAG-40,
which maneuvered through fallout fields. The YAGs departed Bikini on the
day preceding each shot and returned to Enewetak postshot, where slides

and dosimeters were removed. A week elapsed between loading and reading

dosimeters.

Shots: FLATHEAD, TEWA (Bikini).

Staffing: Five persons can be identified with this project: four civil-
ians (two from NRL, one from NRDL, one from Buships) and one military from

BuMed. Exposure data for identified personnel are shown in Table 10.

Project Report: WI-1350 (Reference C.1.3.1350).

Project 2.8 -- Shipboard Radiological-Countermeasure Methods
Agency: Naval Radiological Defense Laboratory (NRDL)
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Operations: Various test surfaces and specimens were exposed to fallout

on YAG-39, YAG-40, Crook County, and YFNB-29. Contaminability-decontam-

inability studies were performed when ships returned to Enewetak Lagoon.
Shots: ZUNI, FLATHEAD, NAVAJO, TEWA (Bikini).

Staffing: Five civilians from NRDL were associated with this project.
{The decontamination work itself was performed by a crew from USS Estes

brought over from Bikini.) Exposure data for the NRDL personnel identi-

fied are shown in Table 10.

Project Report: WT-1322 (Reference C.1.3.1322).

Project 2.9 -- Standard Recovery Procedure for Tactical Decontamination

of Ships

Agencies: Navy Bureau of Ships (BuShips)
Naval Radiological Defense Laboratory (NRDL)

Operations: YAG-39, YAG-40, and Crook County were contaminated by fallout

and then subjected to decontamination procedures such as firehosing, hand-
scrubbing, and hot-liquid-jet cleaning. Some sections of the ships were

washed down previously, others not.

Shots: 2ZUNI, FLATHEAD, NAVAJO, TEWA (Bikini).

Staffing: Two civilians, one from BuShips and one from NRDL, can be iden-
tified with this project. (Actual decontamination was performed by a crew

from Estes brought to Enewetak.) Exposure data for identified personnel

are shown in Table 10.

Project Report: WT-1323 (Reference C.1.3.1323),

Project 2,10 -- Verification of Shipboard Washdown Countermeasures

Agencies: Navy Bureau of Ships (BuShips)
Naval Radiological Defense Laboratory (NRDL)

Operations: YAG-39 and YAG-40 were equipped with washdown systems that
sprayed the aft portion of the ship, but not the forward. The YAGs
maneuvered throughout fallout operating their washdown systems, delivered

samples to Bikini, and returned to Enewetak for decontamination.
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Shots: CHEROKEE, 2UNI, FLATHEAD, NAVAJO, TEWA (Bikini).

Staffing: Three were assigned to this project: one civilian from BuShips,
one civilian from NRDL, and one military from NRDL. (Actual decontamina-
tion was performed by a crew from Estes brought to Enewetak.) Exposure

data for the identified personnel are shown in Table 10.

Project Report: WIr-1324 (Reference C.3.1.1324).

Program 3 -- Effects on Structures

This program was chiefly concerned with checking the effect of blast from
multimegaton devices on structures and consisted of one basic experiment: ex-
posure of several steel-framed, industrial-type buildings to airblast loading
from CHEROKEE,

Project 3.1 -- Effect of Length of Positive Phase of Blast on
Drag-Type and Semidrag-Type Industrial Buildings

Agencies: Blast Effects Group, Air Force Wright Air Development Center
(WADC)
University of Illinois

Army Ballistic Research Laboratories (BRL)

Operations: Six steel-frame, industrial-type buildings constructed on
Iroij and three manmade islands were instrumented and exposed to the
CHEROKEE blast. To set the structures at the proper ranges from burst
point, three manmade islands were constructed along the reef between Nam
and Iroij at Bikini from material dredged from the lagoon bottom and re-
tained by bulkheads. The buildings constructed on these were instrumented
for reaction to the blast (see Figure 8). Films also recorded the response
of the buildings. Both self-recording gauges and electronic recording was

used. Instrumentation installation and recording was done by BRL.
Shot: CHEROKEE (Bikini)

Staffing: Four persons were associated with this project: two civilians,
one from BRL and one from University of Illinois, and two military, from

(WADC). Exposure data for the identified personnel are shown in Table 10.

Project Report: WT-1325 (Reference C.1.3.1325).
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Program 4 -- Biological Effects

This program consisted of one project, which exposed animals in order to
study the induction of chorioretinal burns as the result of viewing the fire-
ball. Rabbits and monkeys were exposed in holding devices so their eyes looked

at the burst point. Data recovery was by medical examination of test animals.

Project 4.1 -- Chorioretinal Burns

Agencies: Air Force School of Aviation Medicine (AFSAM)
Air Force Wright Air Development Center (WADC)

Operations: The eyes of rabbits and monkey were exposed to thermal radia-
tion from six shots. The animals were placed at various exposure sites
and then recovered and returned to Japtan. Placement of the test animals
and their postshot recovery required careful timing and prompt reentry to
protect the general health of the test subjects. Exposure stations on
Eneu and Bikini islands for the Bikini shots and Japtan and Runit for the

Enewetak shots were not particularly close-in, however.
Shots: LACROSSE, ERIE, MOHAWK (Enewetak); CHEROKEE, ZUNI, NAVAJO (Bikini).

Staffing: Fourteen were associated with this project: twelve from AFSAM
(ten military and two civilians) and two military from WADC. Exposure

data are shown in Table 10.

Project Report: WT-1326 (Reference C.1.3.1326).

Program 5 -- Effects on Aircraft Structures

Program 5 was implemented primarily to ensure that current weapon-delivery
criteria were reliable and that the maximum delivery capability of the aircraft
was correctly defined. A secondary objective was the collection of basic data
for use in the theoretical analyses of the delivery capability of other air-

craft types.

Most experiments in this program required direct inflight exposure of Air
Force and Navy aircraft. The aircraft were specially instrumented to record
response to the thermal pulse and airblast wave. A ground-based project ex-
posed missile materials on towers very close to the burst points of several

shots, with sample recovery requirements.
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Project 5.1 -- Thermal and Blast Load Effects on a B-47E Aircraft in Flight

Agencies: Air Force Wright Air Development Center (WADC)
Cook Research Laboratories

Hastings Instrument Company

Operations: B-47E aircraft instrumented to measure thermal, overpressure,

gust, and aircraft response were exposed inflight for nine shots: side-on

for MOHAWK and HURON, and heading away from ground zero for all others.

Shots: MOHAWK, APACHE, HURON (Enewetak); all Bikini shots.

Staffing: Three persons were definitely associated with this project:

two

from WADC (one military, one civilian), and one from Cook Research Labora-

tories. Their exposures are shown in Table 10.

Project Report: WIr-1327 (Reference C.1.3.1327).

Project 5.2 -- In-Flight Participation of a B-52

Agencies: Air Force Wright Air Development Center (WADC)
Boeing Aircraft Company

Operations: A B-52 was extensively instrumented to obtain measured-energy

input and aircraft response data. The major instrumentation for aircraft

response positioning was done by a Bombing Navigation System (BNS). Par-

ticipation was scheduled for nine shots, but on one shot the aircraft

aborted just before detonation because of BNS difficulties.

Shots: MOHAWK, APACHE, HURON (Enewetak); CHEROKEE, ZUNI, DAKOTA, NAVAJO,

TEWA (Bikini).

Staffing: At least 37 persons were associated with this project: 29 ci-

vilians (including 3 from Boeing and 26 from WADC) and 8 military person-

nel from WADC. Exposure data are shown in Table 10.

Project Report: WTr-1328 (Reference C.1.3.1328).

Project 5.3 -- In-Flight Participation of B-66 Aircraft

Agencies: Air Force Wright Air Development Center (WADC)
Douglas Aircraft Company
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Operations: A B-66B was exposed inflight to shock wave and thermal pulse,

primarily to define delivery capabilities of aircraft.

Shots: LACROSSE, ERIE, INCA, MOHAWK, APACHE, HURON (Enewetak); all Bikini

shots.

Staffing: One civilian from WADC is definitely associated with this proj-

ect; he received 2.735 R. Exposure data are shown in Table 10.

Project Report: WT-1329 (Reference C.1.3.1329),

Project 5.4 -- In-Flight Participation of a B-57B

Agencies: Air Force Wright Air Development Center (WADC)
Martin Company

Operations: A B-57B was instrumented to measure overpressure, gust, and

thermal inputs, plus response of components during flight.

Shots: LACROSSE, ERIE, INCA, APACHE, HURON (Enewetak); ZUNI, FLATHEAD,
DAKOTA (Bikini).

Staffing: Twenty-five were associated with this project: five military
and twenty civilians (nineteen from WADC and one from Martin). Exposure

data are shown in Table 10.

Project Report: WT-1330 (Reference C.1.3.1330).

Project 5.5 -- In-Flight Participation of F-84F Aircraft

Agencies: Air Force Wright Air Development Center (WADC)

Cook Research Laboratories

Operations: Two F-84F aircraft were exposed inflight to nuclear blast and
thermal loads. One aircraft was designated for "capabilities" and the
other for "research." Both were instrumented with numerous sensors and

were positioned by the Raydist system for Bikini operations and radar at

Enewetak.

Shots: LACROSSE, ERIE, MOHAWK, APACHE, HURON (Enewetak); CHEROKEE, ZUNI,
FLATHEAD, DAKOTA, NAVAJO (Bikini).
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Staffing: Seven were associated with this project: six military from
WADC and one civilian from Cook Research Laboratories. Exposure data for

these are in Table 10.

Project Report: WT-1331 (Reference C.1.3.1331).

Project 5.6 -- In-Flight Participation of F-10lA Aircraft

Agencies: Air Force Wright Air Development Center (WADC)

McDonnell Aircraft Company

Operations: An F-10l1A aircraft was instrumented to measure inflight gust,
blast, and thermal inputs and responses to these on components of airframe
and engine. The aircraft was positioned at predetermined points in the

vicinity of detonations.

Shots: LACROSSE, ERIE, MOWHAK, APACHE, HURON (Enewetak); FLATHEAD, DAKOTA,
NAVAJO (Bikini).

Staffing: Twenty-three persons were associated with this project: six
military from WADC and seventeen civilians (three from McDonnell and four-

teen from WADC). Exposure data are given in Table 10.

Project Report: WT-1332 (Reference C.1.3.1332).

Project 5.7 -- Albedo and Thermal-Flux Measurements from Aircraft

Agencies: Air Force Cambridge Research Center (AFCRC)
Technical Operations, Inc. (TechOps)

Allied Research Associates (ARA)

Operations: Calorimeters, radiometers, spectrographs, and cameras were
placed in each of four aircraft provided by WADC Aircraft Effects Program
{Projects 5.1 through 5.4). WADC also checked instrumentation. NRDL fur-

nished thermal sensors.

Shots: LACROSSE, ERIE, INCA, MOHAWK, APACHE, HURON (Enewetak); CHEROKEE,
ZUNI, FLATHEAD, DAKOTA, NAVAJO, TEWA (Bikini).

Staffing: Seven persons were definitely associated with Project 5.7, two
military and four civilians from AFCRC. Another civilian was from either

AFCRC or ARA. Exposure data for personnel are shown in Table 10,
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Project Report: WT-1333 (Reference C.1.3.1333).

Project 5.8 -- Evaluation of the A3D-1 Aircraft for Special Weapons
Delivery Capability
Agencies: Navy Bureau of Aeronautics (Buder)
Naval Air Special Weapons Facility (NASWF)

Douglas Aircraft Company

Operations: An A3D-1 aircraft was instrumented to record thermal radia-
tion and blast and gamma data and exposed to seven shots. The aircraft

was heading away from all shots at time of burst.
Shots: APACHE, HURON (Enewetak); CHEROKEE, ZUNI, FLATHEAD, NAVAJQO, TEWA
(Bikini).

Staffing: One person (military) from NASWF was associated with this proj-
ect. He received 2.315 R (see Table 10). Other project personnel cannot

be identified.

Project Report: WT-1334 (Reference C.1.3.1334).

Project 5.9 -- Weapon Effects on Missile Structures and Materials

Agencies: Air Force Wright Air Development Center (WADC)
University of Dayton
University of California Radiation Laboratory (UCRL)
Allied Research Associates (ARA)

General Electric Company

Operations: A total of 103 specimens (covering 30 different designs) was
exposed to fireballs of two shots. Samples were located at varying dis-
tances from ground zero, some on lightweight towers. Eighty-eight speci-

mens were recovered at varying times, up to 1 November 1956.

Shots: ERIE, MOHAWK (Enewetak).
Staffing: Seven persons were definitely associated with this project:
one from WADC, three from University of Dayton, two from UCRL, and one

from ARA. All were civilians except the person from WADC. Exposure data

are shown in Table 10.

Project Report: Wr-1335 (Reference C.1.3.1335).
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Program 6 -- Studies of Electromagnetic Effects

Program 6 emphasized long-range detection of nuclear explosions, utilizing
the electromagnetic signal generated by the explosion. An additional aim was
the study of effects of nuclear explosions on the ionosphere and the attenua-
tion of radio waves in highly ionized regions. Experimental close-in teleme-

try links were tested to determine if the propagation path was affected by the
burst.

Program 6 activities did not present an opportunity for radiation exposure
of project personnel. The only project having close-in instrumentation telem-

etered data back to the base islands, and early reentry was not required.

Project 6.la -- Short-Baseline Narol Measurements

Agency: Air Force Cambridge Research Center (AFCRC)

Operations: Stations located in Hawaiian Islands and California used
time-to-arrival bomb detector nets to study the feasibility of using the

electramagnetic pulse from a nuclear detonation to determine ground-zero

position and yield.
Shots: All,.

Staffing: Since stations were not at Pacific Proving Ground, no radiation

exposure potential existed for the personnel involved in this project.

Project Report: WT-1336 (Reference C.1.3.1336).

Project 6.1b -- Field-Strength Measurement for Accurate Location of
Electromagnetic Pulse Sources

Agencies: Air Force Cambridge Research Center (AFCRC)

Sperry Gyroscope Campany

Operations: To determine the accuracy with which sources of electromagne-
tic radiation resulting from atomic explosions could be located at remote
ranges, stations were established in the Central Pacific and continental

United States. Sperry Gyroscope Company operated two networks.

Shots: All.

Staffing: The closest station was 1,450 nmi (2,685 km) from the test site,

SO no exposure potential existed for the personnel of this project. One
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civilian from AFCRC is listed in the Consolidated List; he has a recorded

exposure of zero, but apparently he did not return all of his film badges.

Project Report: WT-1350 (Reference C.1.3.1350).

Project 6.3 -- Ionospheric Effects of Nuclear Detonations

Agencies: Army Signal Engineering Laboratories (SEL)
Army Evans Signal Laboratories (ESL)

Air Force Cambridge Research Center (AFCRC)

Operations: Ionospheric disturbances were recorded by instrumentation lo-

cated at Rongerik and Kusaie, and on aircraft within 400 km of ground zero.
Shots: MOHAWK, APACHE, HURON (Enewetak); all (Bikini).

Staffing: Since stations were not at the Pacific Proving Ground, person-
nel involved were not exposed for this project. However, five men were
badged and are shown on Table 10. The exposures shown on Table 13 would

have not resulted from project activities.

Project Report: Wr-1337 (Reference C.1.3.1337).

Project 6.4 -- Airborne Antennas and Phototubes for Determination of
Nuclear—-Weapon Yield
Agencies: Air Force Wright Air Development Center (WADC)
Advance Industries, Inc.

Convair-General Dynamics Company

Operations: Measurements were taken on 14 shots (10 from aircraft and 4
from ground) of electromagnetic radiation and thermal radiation. For in-
flight measurements the aircraft was exposed with its right side broadside

to burst and generally at 18,000 feet (5.5 km) altitude.

Shots: LACROSSE, YUMA, BLACKFOOT, KICKAPOO, OSAGE, INCA, MOHAWK, APACHE,
HURON (Enewetak); CHEROKEE, ZUNI, DAKOTA, NAVAJO, TEWA (Bikini).

Staffing: Four persons, all civilians with Advance Industries, are asso-

ciated with this project and are shown on Table 10.

Project Report: WT-1352 (Reference C.1.3.1352).
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Project 6.5 -- Measurement of Radiofrequency Electromagnetic Radiation
from Nuclear Detonations

Agencies: Army Signal Engineering Laboratories (SEL)
9677th Test Unit, Ft. Monmouth

Operations: Detection and recording instrumentation was installed at Ene-
wetak (Parry) and Kwajalein to obtain oscillographic waveforms of electro-

magnetic pulses generated by the detonations.
Shots: All except LACROSSE,

Staffing: Five persons are definitely associated with the project: three
civilians from SEL, one military from SEL, and one military from 9677th

Test Unit. Exposure data for identified personnel are shown in Table 10.

Project Report: WT-1353 (Reference C.1.3.1353).

Project 6.6 —- Attenuation of Telemetry Frequencies by Nuclear
Detonations
Agency: Naval Research Laboratory (NRL)

Operations: Electromagnetic propagation anomalies were measured at an
early time after detonation with telemetry links, receivers, and transmit-

ters. Three shots were involved, but data were acquired from only two.
Shots: BLACKFOOT, OSAGE, INCA (Enewetak).

Staffing: Three NRL civilians identified with the project are shown on
Table 10.

Program 8 -- Thermal Radiation and Effects
Program 8 primarily documented the thermal output of the CHEROKEE airburst.
A secondary objective was to collect data on thermal phenomenology and thermal

effects on materials.

Basic thermal radiation measurements were made from ground and aircraft
stations. These experiments placed some instrumentation in the aircraft of
Program 5. Thermal effects on materials were also measured from ground

stations.
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Instrument placement and data recovery for the thermal projects did not

expose personnel to radiation.

Project 8.la -- Basic Thermal Radiation Measurements from Ground Stations
Agency: Naval Radiological Defense Laboratory (NRDL)

Operations: Stations were set up on Runit and Billae for LACROSSE; Iroij,

Aomen, and Bikini for CHEROKEE; and Aerokoj, Jelete, and Eneu for ZUNI.

Shots: LACROSSE (Enewetak); CHEROKEE, ZUNI (Bikini).

Staffing: Seventeen from NRDL were affiliated with this project, all but

one were civilians. Exposure data for personnel are shown in Table 10.

Project Report: WT-1338 (Reference C.1.3.1338).

Project 8.lb -- Measurement of Irradiance at High Time Resolution
Agency: Naval Radiological Defense Laboratory (NRDL)

Operations: Trailer instrument stations were set up on Aomen and Bikini

for CHEROKEE and Eneu for ZUNI to study the distribution of thermal radi-

ant power as a function of time.

Shots: CHEROKEE and ZUNI (Bikini).

Staffing: Four persons from NRDL were associated with this project, three

civilians and one military. Exposure data for personnel are shown in
Table 10,

Project Report: WT-1347 (Reference C.1.3.1347).

Project 8.1lc -~ Spectral Distribution of Irradiance with High Time
Resolution

Agencies: Naval Radiological Defense Laboratory (NRDL)
Naval Air Special Weapons Facility (NASWF)

Operations: Two remotely operated spectrometers were placed on Aomen and
Bikini for CHEROKEE and on Eneu for ZUNI at same station as Project 8.1lb.

Shots: CHEROKEE, ZUNI (Bikini).
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Staffing: Five were associated with this project: four from NRDL (three

civilians, one military) and one from NASWF (military). Exposure data are
shown in Table 10.

Project Report: WT-1348 (Reference C.1.3.1348).

Project 8.2 -- Thermal Effects on Cellulosic Materials

Agencies California Forest and Range Experiment Station (CFRES)
U.S. Forest Service -- Forest Products (USFS)

Naval Radiological Defense Laboratory (NRDL)

Operations: Specimens of cellulosic materials were set up at sites on

Bomen and Iroij for exposure to thermal radiation from CHEROKEE and were
retrieved after the shot.

Shots: CHEROKEE (Bikini).

Staffing: Four civilians were associated with this project: two from

NRDL, one from USFS, and one from CFRES. The exposure data for these are
shown in Table 10.

Project Report: WT-1347 (Reference C.1.3.1347).

Project 8.3 -- Evaluation of Self-Recording Thermal Radiation Instruments

Agencies: Army Chemical Research Labs/Chemical Warfare Labs (CRL)
Los Alamos Scientific Laboratory (LASL)

Operations: Thermal radiation detection instruments were installed at

Iroij, Aomen, and Bikini for CHEROKEE.

Shots: CHEROKEE (Bikini).

Staffing: Four persons were associated with this project: three from CRL
(one civilian, two military) and one from LASL (civilian). Exposure data

are shown in Table 10.

Project Report: Wr-1340 (Reference C.1.3.1340).

Project 8.4 -~ Thermal Effects on Strength of Aircraft Structural
Sandwich-Type Panels

Agencies: Navy Bureau of Aeronautics (BuAer)

Cook Research Laboratories

158




Operations: Test panels of varied materials and facing thicknesses were
subjected to transient heat pulses in unloaded and prestressed conditions.
Forty unloaded panels and two FJ-4 elevators were exposed. Recorders were

located in an underground shelter and recovered by helicopter.
Shots: CHEROKEE, ZUNI, NAVAJO, TEWA (Bikini); APACHE (Enewetak).

Staffing: Three men were associated with this project: two from Buler
(one civilian, one military), and one civilian from Cook Research Labora-

tories. The exposure data for these are shown in Table 10.

Project Report: WI-1341 (Reference C.1.3.1341).

Project 8.5 -- Airborne High-Resolution Spectral Analysis

Agencies: Navy Bureau of Aeronautics (BuAer)
Naval Air Special Weapons Facility (NASWF)

Operations: Comparison was made of the thermal radiation spectral region
from five detonations by P2V-2 aircraft. On all shots, the aircraft

courses were outbound during shock-loading period.
Shots: TLACROSSE, ERIE, (Enewetak); CHEROKEE, ZUNI, FLATHEAD (Bikini),

Staffing: One person, a civilian from BuBAer is definitely associated with
this project. He received 0.4 R. The exposure for this individual is
shown in Table 10.

Project Report: WT-1342.

Program 9 -- Supporting Photography

This program had the missions of photographing the history of the radio-
active cloud and supplying technical and documentary photographic coverage to
essentially every project in the military effects programs. Several photo-
graphic stations were set up from which motion pictures were taken, but their

locations were generally such that radiation exposure potential was minimal.

Project 9.1la -- Cloud Photography

Agencies: Edgerton, Germeshausen & Grier (EG&G)

Air Force 6007th Reconnaissance Group
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Operations: Three RB-50 aircraft (Nos. 7120, 7131, and 7135) at altitudes
from 18,000 to 30,000 feet (5.5 to 9.2 km) and ranges of 40 to 120 nmi (75
to 222 km) from ground zero photographed the clouds at times to 17 minutes
postshot.

Shots: LACROSSE, MOHAWK, APACHE (Enewetak); CHEROKEE, ZUNI, FLATHEAD,
DAKOTA, NAVAJO, TEWA (Bikini).

Staffing: Only the project officer was identifiable. He was an Armed
Forces Special Weapons Project military officer and also acted as the
Project 9.1b Project Officer; it is not clear that his exposure reflects

Project 9.la operations.

Project Report: ITR-1343 (Reference C.1.3.1343),

Project 9.1b -- Documentary Photography
Agency: Armed Forces Special Weapons Project (AFSWP)

Operations: Planning and coordination

RADIOLOGICAL SAFETY (TASK UNIT 7)

TU 7 was the basic radsafe unit for the entire task force. TU 7 did not
provide monitors for all activities in radiological exclusion (radex) areas as
these were provided usually by the project or activity itself. TU 7 did pro-
vide monitors in radiological survey activities. The other activities of TU 7

are covered in Chapter 2.

Personnel for TU 7 were provided by an Army unit, the lst Radiological
Szfety Support Unit (RSSU), supplemented by a few Air Force and Navy person-
nel. Civilians from naval shipyards throughout the United States served in
this task unit also. Specific exposure data for this task unit as a whole are

not available, but are available for the 1lst RSSU in Table 45.
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CHAPTER 4
BIKINI TEST OPERATIONS

Bikini Atoll was used for the large-yield tests that, had they been con-
ducted at Enewetak, would have required evacuation of personnel and threatened
the physical facilities with contamination or damage. During REDWING, six de-
vices were tested at Bikini, four detonated on barges, one airdropped, and one

detonated at the surface. (See Table 1 for a list of REDWING detonations.)

In early May, the task force at Bikini numbered about 1,000 on Eneu and in
the various advance camps and about 4,200 aboard the naval units stationed
there. These 4,200 constituted almost the entire naval component of Joint
Task Force 7 (JTF 7).

Operations at Bikini depended on support from Enewetak for certain key
elements of testing. For example, test devices were brought from Enewetak
ready to be armed and fired, so that technical personnel and special facili-

ties to store and assemble the devices were not needed at Bikini.

The process for device placement at Bikini was as follows. After devices
were readied in the assembly area on Parry Island, Enewetak Atoll, by person-
nel of the Atomic Energy Commission (AEC) laboratories, the devices were moved
to Bikini Atoll. For barge tests this meant that the devices were placed in
final position in cabs aboard the barges at a special slip within the assembly
area. This slip was equipped with a gantry to handle the transfer of heavy
equipment to the barges. Cabs were merely shelters to protect devices and
personnel working on them from weather and unauthorized viewers. A view of a

device installed in a cab aboard a barge is shown in Figure 33.

Device-bearing barges were then towed to USS Catamount. Catamount would

have come over from Bikini the prior day after boarding a special detail of
Marine Corps guards from USS Curtiss. The barge would then be moved into the
well of Catamount with the aid of the TG 7.5 Boat Pool, and the Catamount would
leave for Bikini. Surface escort was provided by a destroyer escort vessel,

and a P2V from Patrol Squadron One (VP-1) provided continuous air cover.
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The 2ZUNI device, detonated on the surface at Eneman, was loaded on a
trailer and driven aboard a Navy TG 7.3 LCU at Parry. The LCU then moved
aboard Catamount like a shot barge. At Bikini the LCU left Catamount and
proceeded to a ramp on Eneman where the device could be driven off and taken

to the zero point.

The core of the scientific programs personnel was housed at Enewetak and
traveled to Bikini as required as shot time approached. All operations at
Bikini were predicated on the fact that the atoll was to be evacuated at shot
time, and the task force was prepared to live aboard the fleet while working

ashore should the atoll become contaminated.

In spite of dependence on facilities at, and personnel from, Enewetak
Atoll, test operations were conducted at both Bikini and Enewetak. On 28 May
and 12 June, detonations were fired at both atolls with simultaneous detona-

tions on the 12 June shots.

Department of Defense (DOD) operations were centered on weapon-effects
testing, and tests at Bikini were of particular interest to effects experi-
ments. The effects programs to which DOD assigned the highest priority were
the nuclear radiation program, which was almost exclusively a Bikini opera-
tion, and the aircraft effects program, which was heavily oriented toward
Bikini shots. The structural response program, "an important and costly

experiment"” (Reference B.l.3.1), depended entirely on one event at Bikini.

The large yields at Bikini were perceived as capable of introducing new
effects in fallout development that would require new mathematical models in
order to calculate the distribution of radiocactive fallout, the aim of the

nuclear radiation program.

The large yields also provided higher static overpressures over larger
areas and much longer pulses of dynamic pressure than were possible with the
lower-yield Nevada Test Site or Enewetak detonations. The longer duration
pulse is an effective destructive agent against many targets of military in-
terest, thus explaining the interest of the blast and structural response pro-

gram in the Bikini shots.
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Knowledge of the capability of delivery aircraft to survive delivery of

large-yield weapons motivated the aircraft effects program.
These Bikini-oriented, high-priority programs are discussed below.

DOD BIKINI EXPERIMENTS
Program 2 -- Nuclear Radiation Program

The major effort of Program 2 was directed toward gathering data on the
nature and distribution of radiocactive products from high-yield thermonuclear
devices detonated on or near the surface. Such data could eventually be ap-
plied to predicting fallout from any specified burst. 1In particular, this
goal involved measurement of radiation fields inside the mushroom cloud, above
land surfaces, and above and in seawater, as well as collection of fallout ma-
terial. Other experiments dealt with initial radiation from nuclear detona-
tions; still others used fallout contamination to perform tests of shielding,
decontamination, and instrumentation. Stations used in this program were both

land- and sea-based, manned and unmanned.

A control center instructed survey vessels as to which stations to take up
for data collection. The control center also received data from these sta-
tions and coordinated further movement of the vessels. To position ships
properly the control center had to predict the direction of fallout. This
fallout-prediction capability was separate from that maintained by the Task
Force Commander, Fallout Prediction Unit (FOPU). The program also prepared
samples for return to the Naval Radiological Defense Laboratory (NRDL) and

maintained laboratory and shipment facilities at Enewetak.

LAND STATIONS. The islands of Bikini Atoll were utilized extensively as
bases for fallout-collection and radiation-measuring devices. 1In general,
fallout-collection and residual-radiation measurements were performed through-
out the atoll, whereas station locations for gamma and neutron initial-
radiation measurements were on islands near surface zero. Fallout collection
included both total and time-increment collections; radiation measurements in-

cluded fallout time of arrival, exposure rate versus time, and total exposure.

MOORED STATIONS. Because available land areas covered only a small por-

tion of the fallout pattern, an array of floating instrument stations was
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moored within Bikini Lagoon and north of the atoll. Three pontoon rafts, in-
strumented to measure time of arrival and total exposure and to collect total-
fallout samples, were located along an east-west line approximately bisecting
the lagoon. Two YFNB barges with complete total and time-incremental samplers
and radiation detectors were moored at various locations in the lagoon for the
different shots, as determined by expected fallout zones and peak overpres-
sures. Approximately 16 skiffs were moored in the deep ocean north of the
atoll by a special technique devised by the Scripps Institution of Oceanogra-
phy (SIO). These were instrumented to collect total-fallout samples and to
measure integrated exposure, time of arrival, and, in some cases, penetration

of activity to various ocean depths.

FALLOUT-COLLECTION SHIPS. Three ships (YAG-39 [USS George Eastman], YAG-40
[USS Granville S. Hall], and USS Crook County), which had been modified to per-

mit operation from a shielded control room (Figures 36 and 37), were positioned

in the expected fallout zone prior to arrival of fallout. These ships collected
fallout on their surfaces and in incremental and total collectors. The Crook
County and the aft sections of the YAGs were washed down during fallout. Panels
of various building materials, samples of common shipboard items, and Masonite

phantoms were exposed on the YAG decks that were not washed down.

Instruments aboard the ships performed the following functions: (1) expo-
sure-rate measurements versus time at locations above and below decks, (2) in-
cremental air filtering, (3) gamma spectroscopy of individual particles and
samples, (4) early-time decay studies on particles and samples, (5) exposure-
rate measurements versus depth in the water, (6) exposure-rate measurements

versus time above water, and (7) incremental and total fallout collection.

SURVEY SHIPS. Two Navy destroyer escorts and the SIO research vessel, MV,
Horizon, proceeded into the ocean fallout area after radioactive material had
been deposited and performed the following functions: (1) exposure-rate mea-
surements just below the ocean surface along the ships' tracks, (2) occasional

measurement of exposure rate versus depth, and (3) water sampling.

SURVEY AIRCRAFT. Two P2V-5 aircraft, instrumented to measure exposure rate

versus time, were flown at constant altitude over the ocean fallout area.
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Their records provided the data for constructing contours of equal exposure

rate above the ocean surface.

A radiation-sensitive probe, suspended on a long cable below a helicopter,
was lowered to a position 3 feet (1 meter) above the surface of radioactive

islands. Probe readings were noted inside the helicopter.

CLOUD-PENETRATION ROCKETS. A salvo of six rockets was fired at H+7 and
another at H+1l5 into the mushroom clouds of shots CHEROKEE, ZUNI, and NAVAJO.
Four rockets were fired at H+7 into the TEWA cloud. Data from ion-chamber
radiation detectors in the rockets were telemetered to receiver-recorder sta-

tions at Eneu and aboard USS Knudson.

CLOUD-PENETRATION AIRCRAFT. Several B-57B aircraft, instrumented to mea-
sure exposure rate and total exposure, were flown through the radioactive
clouds and stems from shots CHEROKEE, ZUNI, FLATHEAD, DAKOTA, APACHE, and
NAVAJO as early as 20 minutes and as late as 78 minutes after detonation.

Upon return to base at Enewetak, the aircraft were subjected to contamination-

decontamination studies.

LABORATORY FACILITIES. Principal laboratory facilities available to the
fallout-documentation projects included equipment to perform chemical analysis,
particle-size analysis, radioautography, gamma and beta counting, gamma spec-
troscopy, and photographic development and densitometry. These facilities
were located, in part, aboard YAG-40, on Parry, and at NRDL and the Chemical

Warfare Laboratories (CWL).

Program 3 -- Structures Effects Program
This program participated only in the CHEROKEE test and is further dis-
cussed below with the CHEROKEE shot.

Program 5 -- Aircraft Effects Program

This program required close control and coordination of aircraft in flight
in order to achieve a precise burst-time position for the aircraft. To place
the aircraft correctly and to obtain a complete record of flight paths at
H-hour and at the time of shock arrival, various aircraft and ground elec-

tronic positioning systems were utilized.
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TEST PREPARATIONS AND EVACUATION

In preparing for tests at Bikini two kinds of activity occurred. The
first was the winding down of construction and general support activities in
preparation for the evacuation of the atoll and then evacuation itself. The
second was an acceleration of installation activities, arming the test device,

and final preparation for the scientific program.

Bikini events were detonated with all personnel evacuated except for a
small firing party in a heavily shielded bunker on Eneu, although even this
bunker was evacuated for one shot. The withdrawal process began 5 days before
a shot and culminated when task force ships sailed out of Bikini Lagoon the
afternoon before the shot, carrying Bikini-based personnel. The nature and
scheduling of these operations are suggested by the accompanying tables (Tables
11 and 12). Overall consideration in these activities was identification of
personnel and material resources that would not be needed at Bikini again and
could be evacuated to Enewetak, or even withdrawn from the Pacific Proving
Ground (PPG). The flow of men and materials was from the advance camps either

to the evacuation ships directly or to the main camp at Eneu where transfer to

ships took place.

As support personnel left Bikini, special flights were being added to the
Enewetak-to-Bikini shuttle flights (Reflectors) to accommodate an influx of
personnel assigned to the command structure of the task force or to the scien-
tific program. Among these late arrivals were the teams to prepare or arm the
device for detonation and make final adjustments on instrumentation for record-

ing data.

USS Estes became the center of command-and-control activities. It not only
was the flagship for Commander JTF 7 (CJTF 7) and the commanders of TG 7.3 and
TG 7.4 (afloat), but also housed control facilities for the extensive nuclear
radiation program, the center controlling aircraft in the aircraft effects pro-
gram, the FOPU and the Fallout Prediction Center (FOPC). Command ship activi-

ties were fully engaged in the early afternoon before the burst.

In general, other housing afloat at Bikini was assigned as follows:
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Table 11. Bikini test preparations, REDWING.

Activity Day/Time

Ship Movement

Designate destroyer weather station D-4

Destroyer on station and commences weather observations D-3

USS Crook County (LST-611) departs for fallout

collection station D-1/0700

OS5} "Gepart For Prisgram 2 acbivieies ot g 11300

YAG-39 (USS George Eastman) and YAG-40 (USS Gran-

ville S. Hall) depart for fallout collection station D-1/1600

A1l fleet sortie D-1/1700

Search and rescue (lifeguard destroyer on station

30 nmi [56 km] east of Enewetak) D-day/0000
Weather and Fallout Prediction

Command weather-radsafe briefing at Parry D-2/0830

Command weather-radsafe briefing at Parry D-1/0830

Forecast of air and surface radex areas D-1/1200

Fallout Prediction Unit embarks on USS Estes (AGC-12) D-1/1300

H-18 advisory on cloud trajectories and fallout D-1/1415
Command Post Movement

Special flights to Bikini with Task Group 7.1, begin

Hgq Joint Task Force 7 personnel and Commander, D-1/0900

Joint Task Force 7
Joint Operations Center, Hg Task Group 7.1, Task

Unit 3, program control on Estes D-1/1300
Aircraft Movement

Prepare WB-50 cloud-tracker Wilson 1 D-1/2130

Begin aircraft takeoffs from Enewetak D-day/0300

Patrol Squadron One radiological reconnaissance

planes from Kwajalein D-day/0500

Commander, Task Group 7.4 to flag plot on Estes;

all aircraft in position D-day/(H-4 min)
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Table 12.

Bikini evacuation schedule, REDWING.

Activity Day/Time
Security
P2V aerial surveillance Begin D-1
Destroyer escort or PAD sweeps Begin D-1
Commander Task Group 7.3 report Danger Area clear D-1/2100
Physical Plant Closedown -- Camps
Dismantle unneeded camps Begin D-5
Evacuation of unneeded equipment and trailers Begin D-4
Last P.0., P.X., etc. service at Lomilik D-3
Last P.0., P.X., etc. service at Enenman, Eneu D-2
Last hot meals at advance camps D-1/(AM)
Last hot meals at Eneu D-1/1200
Barricade Aerokojlol-Aerokoj airstrip D-1/1500
Barricade Eneu airstrip D-1/1600
Physical Plant Closedown -- Afloat
ATF tow YFNB to safe anchorage D-4
Tow barges and lighters to anchorage D-2
Land LCM aboard USS Catamount (LSD-17) D-1/1300
Personnel Evacuation
Excess personnel to Enewetak aboard regular Reflector Begin
and special flights D-2
A1l personnel except assembly and arming teams
evacuated at least as far as Eneu D-1/1530
Mustering (accounting) for all personnel Begin D-1
Reports on evacuation and mustering D-1/1600
D-1/1800
D-1/2000
D-1/2200
Fleet Sortie
Task force personnel aboard; sortie begins D-1/1700
Report all ships clear of lagoon D-1/1900
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USS Curtiss (AV-4) -~ TG 7.1 Command Section (less those at
the control station on Eneu) and key scientific, staff sec-
tion, and task unit personnel

USS Badoeng Strait (CVE-116) -- Radiological safety (radsafe)
team and persons scheduled for early reentry and recovery by
helicopter

USNS Fred C. Ainsworth (T-AP-18l1) ~- Scientific project per-
sonnel, CTG 7.5, and Holmes & Narver (H&N) civilians

USS Catamount (LSD-17) -- Early TG. 7.1 boat reentry-recovery
parties and a small number of radsafe personnel.

The number of persons evacuated from Bikini for each of the tests is shown

in Table 13. As the series progressed, requirements for personnel on Bikini

Table 13. Number of persons evacuated from Bikini during REDWING.

CHEROKEE ZUNT FLATHEAD DAKOTA NAVAJO TEWA
Vessel (May 21) (May 28) (June 12) (June 26) (July 11) (July 21)

USS Curtiss (AV-4) 75 96 77 72 80 60
USNS Fred C. Ainsworth
(T-AP-181) 225 173 145 134 104 103
USS Badoeng Strait
(CVE-116) 73 82 48 30 46 36
USS Estes (AGC-12) 21 19 18 4 16 18
USS McGinty (DE-365) 3 3 3 0
USS Catamount (LSD-17) 21 9 5 5
MV Horizon 26 26 26 0 24 24
USS Sioux (ATF-75) 3 6 0 3
USS Knudson (APD-10) 6 12 0 0 0 6
USS Mount McKinley
{AGC-7) 3 0 0 0 0 0
YAG-39
(USS George Eastman) 10 11 11 0 10 10
YAG-40
(USS Granville S. Hall) 15 16 17 0 14 16
USS Crook County
(LST-611) 4 6 5 0 5 5
USS Silverstein
(DE-534) 3 3 2 0 4 3

Total 488 458 362 249 320 29?2
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received that Eneu and the anchorage were clear, permission was obtained to
proceed with early recovery missions and with the initial phase of reentry.
Priority for reentry on helicopters was (1) ten TG 7.4 personnel to activate
the Eneu airstrip, (2) five TG 7.1 personnel to establish the Operations Sec-
tion ashore, (3) twenty TG 7.5 personnel to begin essential camp services
ashore, and (4) seven TG 7.1 personnel to man radsafe checkpoints. In all
cases, this ship-to-shore shuttle was completed before declaration of reentry
hour. Recovery operations varied from shot to shot, depending on radiological
conditions resulting from the event and the number and location of experimen-

tal projects.

Once it had been determined that Eneu radioactivity was not at a level pro-
hibiting 24-hour occupancy, general movement of personnel was initiated. After
reentry of Catamount into Eneu anchorage and discharge of the LCMs, scheduled
water-taxi service was established, generally by H+7. On a half-hour schedule,
LCMs provided a continuous ship-to-shore-to-ship circuit. Radsafe staff and
sections were normally fully operational ashore no later than 1200, and a noon
meal was served on Eneu to early reentrants. However, to decrease the load on
camp facilities, most of the Eneu residents ate lunch aboard ship on shot days.

The camp was normally fully operational again by H+8.

RADIOLOGICAL SAFETY SERVICES

Control points for entry into radiological exclusion (radex) areas were
established at the boat landing and helicopter pad at Eneu. Records of indi-
vidual entry and exit into radex areas were evidently made at the control
points, but these records have not been located. 1In addition, control points

and radsafe centers were established on Ainsworth, Curtiss, Badoeng Strait,

Estes, and Catamount. These radsafe centers included plotting and briefing
areas, mission film badging, clothing and equipment issue points, and person-

nel decontamination stations.

Personnel decontamination facilities, consisting of clean and "hot" change
areas and showers, were established on Eneu Island adjacent to the Radsafe
Building. Approximately 3,400 persons were processed during REDWING. Laundry
services for protective clothing were provided by H&N personnel using laundry

facilities installed on radsafe barge. This barge provided complete personnel
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decontamination facilities as well as laundry facilities and was to be used in

the event that Eneu was contaminated and operations had to be conducted en-
tirely from shipboard. Only the laundry facilities on the barge were used

(Reference C.1.3.1).

Equipment decontamination (vehicles and Marine Corps helicopters) was ac-
complished by the Army Chemical Corps decontamination trucks, since no steam

generator was available at Bikini.

The Plotting and Briefing Section of TU 7 was responsible for all radia-
tion surveys. These surveys were conducted by helicopters of Marine Helicop-
ter Transport Squadron-363 (HMR-363). A preentry survey was flown at H+2 to
H+4, with a detailed one following at approximately H+6. Other detailed sur-
veys of the entire atoll were flown on succeeding days after each shot as
required. Data were sent back via the flight-operations radio net when neces-

sary. These surveys delineated radex areas of the atolls.

Atoll evacuation required that the preentry survey originate from afloat.

Normally, the helicopter selected for the mission departed from Badoeng Strait

and made its first stop at Curtiss to pick up the radsafe personnel. The hel-
icopter then stopped on Eneu to pick up CTG 7.1, who was with the firing party
and the mission was carried out. Once the island of Eneu was declared clear

by CTG 7.1, personnel returned to the island and all operations were conducted

from ashore (Reference C.l1.3.1).

Radiation monitors for recovery parties were provided by TU 7 when re-
quired. Usually, scientific projects supplied their own monitors and demand

for TU 7 monitoring assistance was small.

The radiochemistry trailer, obtained from the Army Signal Corps, was deck-
loaded on Ainsworth. All radiochemistry work was carried out in this trailer.
The Laboratory Section handled approximately 400 water samples, which were
taken from the water supplies of the various ships and from the swimming beach
on Eneu. No chemical analysis was required; gross beta-gamma activity was

determined.
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Little interference with preparations for firing the various devices was
caused by radioactivity from previous tests. 1In certain cases, exact place-
ment of the shot barge was delayed for a day or so as radiation levels were
excessive in those areas in which surveyors had to work. Generally speaking,
however, no delay was encountered as a result of radioactivity (Reference
c.1.3.1).

CHEROKEE
CHEROKEE was the first test at Bikini, a test event called for by DOD, and

the only shot of the series not expressly for weapon development. The shot was

rather a demonstration that the United States could air-deliver multimegaton-
yield thermonuclear weapons using B-52 jet bombers. The device, designed and
developed by Los Alamos Scientific Laboratory (LASL), was airdropped from a
B-52 and exploded at an altitude of 5,000 feet (1.5 km) above Nam on 21 May
1956. Although a demonstration, the shot provided a large-yield burst well
above the surface, and it was therefore of considerable interest for airblast
effects experiments. However, the explosion was considerably off target,

lessening its value.

The DOD scientific experiments for CHEROKEE are listed below.

® Program 1 —-- Blast Effects: Projects 1.1, 1.3, 1.4, 1.5,

1.9
® Program 2 -- Nuclear Radiation: Projects 2.1, 2.2, 2.51,
2.52, 2.61, 2.62, 2.63, 2.64, 2.65, 2.66
Program 3 -- Structures Effects: Project 3.1
Program 4 -- Biological Effects: Project 4.1

Program 5 -- Aircraft Effects: Projects 5.1, 5.2, 5.3,
5.5, 5.7, 5.8

® Program 6 -- Electromagnetic Effects: Projects 6.1, 6.3,
6.4, 6.5

® Program 8 -- Thermal Radiation: Projects 8.1, 8.2, 8.3,
8.4, 8.5

® Program 9 -- Photography: Project 9.1.

Full descriptions of the various projects are presented in Chapter 3. The
surface radex area, predicted fallout pattern, and locations of DOD project
instrumentation and task force ships are shown in Figure 39. Two experiments

were unique and were not repeated on other tests.
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PARTICIPATING AIRCRAFT

NO. TYPE ELEMENT _ PROJECT 10R
1 BS52 DROP

1 B36 CANISTER 14

1 B47 EFFECTS 5.1

1 BB2 EFFECTS 5.2

t 866 EFFECTS 53
2 F84 EFFECTS 55
1 A3D EFFECTS 58

1 €97 IONOSPHERE 63,64
1 B57 EARLY PENETRATION 266
1 F8 EARLY PENETRATION 266
4 B57 SAMPLER

6 FBIG SAMPLER
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Figure 39. Radex areas, predicted fallout areas, locations of task force ships
and DOD project instrument sites, and list of participating aircraft
for CHEROKEE, REDWING. Heavy 1ine defines a predicted fallout area
of 10-roentgen infinite gamma exposure. Ship positions are shot
time except YAG-39 (USS George Eastman), YAG-40 (USS Granville S.
Hall), and USS Crook County (LST-611), which are positions at times
of maximum fallout activity.
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Figure 39. Radex areas, predicted fallout areas, locations of task force ships
and DOD project instrument sites, and 1ist of participating aircraft
for CHEROKEE, REDWING. Heavy line defines a predicted fallout area

of 10-roentgen infinite gamma exposure. Ship positions are shot
time except YAG-39 (USS George Eastman), YAG-40 (USS Granville S.

Hall), and USS Crook County (LST-611), which are positions at times

of maximum fallout activity. (continued)
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The first was Project 1.4. This experiment measured blast-wave parameters

in free air and required an aircraft to precede the drop aircraft over the

burst point. The preceding aircraft dropped airblast instrument canisters that
were supported by parachute above and to the side of the burst point. Consider-
able planning and coordination was required to place these canisters properly.
Data from these experimental canisters were telemetered to Catamount, which was

with the remainder of the fleet southeast of Bikini.

A second DOD experiment unique to CHEROKEE was Project 3.1, in which three
sets of steel-framed industrial buildings of the type that were felt to be es-
pecially vulnerable to blast-wind damage were built at increasing distances
from the proposed burst point so that gradations of damage could be correlated
with range. There were no islands at the desired ranges from the intended
burst point, however, and it was therefore necessary to construct three islands
on which to place the buildings. These islands were built over the reef be-
tween Nam and Iroij along the northern perimeter of this atoll. A picture of

one of these islands is shown in Figure 8.

The manmade islands and Bokbata, Iroij, Bikini, and Coca islands were also
instrumented by other projects in the blast program to measure blast parameters
on the ground. Aircraft of Program 5 were instrumented with thermal instrumen-
tation provided by Program 8. Ground~based thermal measurements were made at
Iroij, Aomen, and Bikini islands. Animals from the biomedical program's reti-
nal burns project were exposed at Eneu., Ionospheric effects experiments, con-

ducted from aircraft stations and from remote locations, also participated.

A total of 38 mission aircraft took part in the test. The Raydist system,

positioned on Badoeng Strait, controlled the maneuvers and positioning of air-

craft for the shot. Effects aircraft were one A3D-1, one B-47, one B-52, one
B-66, and one F-84F. A B-36 was used for the canister drop. Three B-57s and
six F-84s accomplished the sampling effort. A fourth B-57 was used as sampler
control aircraft. Table 14 shows locations at detonation time for the effects

air- craft for which information is available.

USS Mount McKinley (AGC~7) was used as an observer platform for this event.

This Special Observer Group was made up of 16 members of the press and news me-

dia, 17 civilian state and federal civil defense administrators, and 20 members
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Table 14. H-hour positions of effects aircraft, CHEROKEE, REDWING.

A3D B-52 B-47E B-66 F-84F

Direction from burst (°) -- -- 007 184 194
Slant range (km) 19.6 14.3 19.3 18 41.8
Altitude (km) 10.4 9.5  10.1 10.4 8.5
Heading (©) -- -- 257 223 050

of the Joint Office of Test Information. This latter group had ten AEC per-
sonnel, seven DOD (four military, three civilian) representatives, two Federal
Civil Defense Administration employees, and one State Department representa-

tive. Mount McKinley was positioned with the bulk of the fleet off Bikini.

Surface and air radex area predictions were based on the fallout expected
if the device failed to detonate in the air and produced a ground burst in-

stead. The radex areas for H-hour to H+6 were:

Surface to 30,000 feet Bearing 270° to 360°T,
(9 km) altitude: 100-nmi (185-km) range
Surface to all altitudes: Bearing 0° to 60°T,

300-nmi (555-km) range.

The radex notices were withdrawn by H+12.

The B-52 released the device too soon on its bomb run, which was from the
northeast toward Nam. In consequence the detonation was about 20,000 feet

(6.1 km) northeast of the intended burst point.

The detonation cloud reached an estimated height of 80,000 feet (24 km)
with the lower portion moving to the northwest and upper and main portion mov-
ing generally east-northeast at approximately 10 knots (18.5 km/hr) (Reference
C.1.7.2).

The initial radsafe helicopter preentry survey at H+2 showed the atoll to
be free of radiation except for readings of about 0.010 R/hr at Nam. Reentry
was scheduled for 1000, about H+4. Fallout activity on both YAG-39 and YAG-40
was much less than 0.001 R/hr (Reference C.1.3.1312).
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The early-penetration B-57 made three flights through the cloud at 59 to

75 minutes after burst and averaged readings of about 3.6 R/hr with a peak
rate of 8.4 R/hr.

The Wilson 1 WB-50 cloud-tracking aircraft conducted a survey beginning at
H+6 in a 30° sector bearing 60° to 90° extending about 260 nmi (480 km) from
Rongerik. Only two contacts with the cloud were made, both less than 0.0l R/hr.
The second aerial monitoring flight (Wilson 2) at H+18 to H+26 covered a trian-
gular pattern from Bikini to Utirik to Wake to Enewetak and return without en-
countering radiation in excess of background. Off-atoll monitoring stations

reported no exposures higher than background through D+3.

Because of heavy participation in CHEROKEE, a very tight recovery schedule
was predicted, with the full commitment of available helicopters. The total
absence of detectable radioactivity, however, alleviated the demand for heli-
copters in several ways. First, the need for early recovery trips to pick up
instrumentation before it became contaminated was obviated. Second, 60 percent
of the missions devoted to recovering fallout samples were cancelled because
there was nothing to recover. One carefully rehearsed mission to the intended
surface zero area to recover neutron threshold samples was greatly simplified,
inasmuch as only one recovery team was required rather than the two that had
been planned. Two teams had been anticipated as necessary to keep the indi-
vidual radiation exposures low. Several D+l missions were accomplished on

D-day as a result of availability of helicopters.

ZUNI

ZUNI was detonated at 0556 on 28 May at the surface of the western end of
Eneman Island. Ground zero was near the KOON crater from Operation CASTLE.
The yield of the University of California Radiation Laboratory (UCRL) device
was 3.5 MT. The bunker of Eneu was evacuated for this shot, the firing se-

quence being initiated by a radio signal from Curtiss.

The DOD scientific experiments for ZUNI are listed below:.

® Program 1 -- Blast Effects: Projects 1.1, 1.3, 1.5, 1.8,
1.9

® Program 2 -- Nuclear Radiation: Projects 2.1, 2.2, 2.4,
2.61, 2.62, 2.63, 2.64, 2.65, 2.66, 2.71, 2.8, 2.9, 2,10
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® Program 4 -- Biological Effects: Project 4.1

Program 5 -- Aircraft Effects: Projects 5.1, 5.2, 5.3,
5.4, 5.5, 5.7

® Program 6 -- Electromagnetic Effects: Projects 6.1, 6.3,
6.4

® Program 8 -- Thermal Radiation: Projects 8.1, 8.5
® Program 9 -- Photography: Project 9.1.

The surface radex area, predicted fallout pattern, and locations of DOD project
instrumentation and task force ships are shown in Figure 40. Table 15 indi-
cates positions at detonation for effects aircraft for which information is

available.

L-20s and H-19s from TG 7.4 supported TG 7.1 from D-3 through D+l. These
aircraft were used for H+l radsafe surveys, damage assessment, and recovery of

high-priority experiments.

Surface and air radex areas in force from H-hour to H+6 were:

Surface to 30,000 feet Bearing 240° to 360°T;
(9 km) altitude: 100-nmi (185-km) range
Surface to all altitudes: Bearing 0° to 80°T;

300-nmi (555-km) range.

The ZUNI cloud topped at 85,000 feet (26 km). The cloud base was at about
30,000 feet (9 km). Its diameter at time of maximum height was about 75,000
feet (23 km). General cloud movement was to the north at 15 knots (28 km/hr);
however, the lower portion of the stem moved to the west at about the same
speed. The 30,000-foot (9-km) winds turned to the southeast sometime late on

shot day causing light fallout on atolls southeast of Bikini.

ZUNI, with its high yield (3.5 MT) and surface placement, formed a large
crater. The western end of Eneman Island was destroyed and its constituent
materials pulled up into the cloud. Among the materials in the cloud was part
of the residue from the KOON device, which apparently detonated inefficiently
at the same site in 1954. This crater was flooded by the lagoon waters and
the truncated western tip of the island measured 0.450 R/hr 4 days after the
burst (Reference C.1.3.1332).
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Radex areas, predicted fallout areas, locations of task force
ships and DOD project instrument sites, and list of participat-
ing aircraft for ZUNI, REDWING. Dashed lines define predicted
fallout areas (infinite gamma exposure, roentgens). Ship posi-
tions are shot time except YAG-39 (USS George Eastman), YAG-40
(USS Granville S. Hall), and USS Crook County (LST-611), which
are positions at times of maximum fallout activity.
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