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PREFACE

Between 1945 and 1962, the United States Government, through
the Manhattan Engineer district and its successor agency, the
Atomic Energy Commission (AEC), conducted 235 atmospheric nuclear
weapons tests at sites in the southwestern U.S. and in the Pacific
and Atlantic Oceans. In all, an estimated 220,000 Department of
Defense (DOD) participants, both military and civilian, were
present at the tests. Approximately 90,000 of these participants
were present at the nuclear weapons tests conducted at the Nevada
Test Site (NTS), northwest of Las Vegas, Nevada.

In 1977, 15 years after the last above-ground weapons test,
the Center for Disease Control* noted a possible leukemia cluster
among a small group of soldiers present at Shot SMOKY, one test
of Operation PLUMBBOB, the series of nuclear weapons tests con-
ducted in 1957. Since that initial report by the Center for
Disease Control, the Veterans Administration has received a num-
ber of claims for medical benefits from former military personnel
who believe their health may have been affected by their partici-

pation in the nuclear weapons tests,

In late 1977, the DOD began a study that provided data to
both the Center for Disease Control and the Veterans Administra-
tion on possible exposures to ionizing radiation among its
military and civilian personnel who participated in the atmo-
spheric nuclear weapons tests. DOD organized an effort to:

e Identify DOD personnel who had taken part in the
atmospheric nuclear weapons tests

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

*The Cen*ter for Disease Control, an agencv of the 1].S.
Department of Health and Human Services (formerly the U.S.
Department of Health, Education, and Welfare).
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e Provide public disclosure of information concerning
participation by DOD personnel in the atmospheric
nuclear weapons tests.

This report on Shot APPLE 2 is based on the historical
record of military and technical documents associated with each
of the nuclear weapons test events. These reports provide a
public record of the activities and possible radiation exposure
of DOD personnel for ongoing public health research and policy
analysis.

Many of the documents pertaining specifically to DOD
involvement during Shot APPLE 2 were found in the Defense Nuclear
Agency Technical Library, the National Federal Archives Record
Center, the Department of Energy Nevada Operations Office, and
the Los Alamos Scientirfic lLabsratory (LASL).

Commonly, the surviving historical documentation of activ-
ities conducted at Shot APPLE 2 addresses test specifications and
technical informatiop rether than the personnel data critical to
the study undertaken by the Defense Nucleur Agency. Moreover,
instances have arisen in which available historical documentation
has revealed inconsistencies in vital factual data, such as the
number of DOD participants in a certain project at a given shot
or their locations and assignments at a given time. These incon-
sistencies in data usually occur between two or more documents,
but occcasionally appear within the same document. Efforts have
been made t» resolve these data inconsistencies wherever
possible, or to otherwise bring them to the attention of the

reader.

An important example of such discrepancies is the documenta-
tion dealing with air operations at Operation TEAPOT. Several
postshot and post-series documents weré analyzed to determine the
nature and extent of these air activities, including Parsons'’

Operational Summary (WT-1158) and Fackler's Technical Air

7}%!
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Operations (WT-1206). The Operational Summary provides an over-

view of all activities conducted during the testing, primarily

those of ASFWP. Technical Air Operations, however, is a more

specific document, chronicling in detail the air operations of
DOD personnel. Discrepancies as to numbers of aircraft actually
participating in any single event exist between these two docu-
ments and other TEAPOT docvments. When possible, these
discrepancies were resolved through additional research. In
those cases for which further research failed to resolve the

problem, the Technical Air Operatioﬁs report, WT-1206, was used

because it deals specifically with air operations at TEAPOT and
therefore is considered the more reliable document for determin-

ing the extent and nature of air operations.

CONTENTS OF TEAPOT SERIES REPORTS

This volume details participation by DOD personnel in Shot
APPLE 2, the 13th nuclear detonation of the Operation TEAPOT
nuclear weapons testing series. Four other publications address
DOD activities during the TEAPOT Series:

e Series volume: Operation TEAPOT, Atmospheric
Nuclear Weapons Tests, 1955

e Multi-shot volume: Shots WASP through HORNET, the
First Five TEAPOT Tests

e Shot volune: Shot BEE

e Multi-shot volune: Shots kSS through MET and Shot .
ZUCCHINI, the Final TEAPOT ;
Tests. !

The volumes addressing the test events of Operation TEAPOT
have heen designed for use with one another. The Series volume
contains information that applies to those dimensions of Opera-
tion TEAPOT that transcend specific events, such as historical
background, organizational relationships, and radiological safety
procedures. In addition, the TEAPOT Series volume contains a




bibliography of works consulted in the preparation of all five
Operation TEAPOT reports. The single-shot volumes describe DOD
participation in Shots BEE and APPLE 2, respectively. These two
events have been bound separately because they inciuded signif-
icant Exercise Desert Rock maneuvers involving large numbers of
DOD personnel. Each multi-shot volume combines shot-specific
descriptions for several nuclear events. The shot and multi-shot
volumes contain reference lists of only those sources referenced
in each text. Descriptions of activities concerning any partic-
ular shot in the TEAPOT Series, whether the shot is addressed in
a single-shot volume or in a multi-shot volume, should be supple-
mented by the general organizational and radiological safety

information contained in the TEAPOT Series volume.

Another important supplement to the information for this

report is the Reference Manual: Background Materials for the

CONUS Volumes, which summarizer information on radiation physics,

radiation health concepts, exposure criteria, and measurement
techniques, as well as listing acronyms and a glossary of terms
used in the DOD reports uddressing test events in the continental
U.S.
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Objectives:

Weather:

Radiation Data:

Participants:

APPLE 2

SHOT SYNOPSIS

AEC TEST SERIES: TEAPOT

DOD EXERCISE: Desert Rock VI
DATE/TIME: 5 May 1955, 0510 Hours
YIELD: 29 kilotons

HEIGHT OF BURST: 500 feet (tower shot)

(1) To evaluate the nuclear yield and the
blast, thermal, and radiation phenomena
produced by this nuclear device

(2) To evaluate the utility of the device for
military applications, and to investigate
additional specifications for further nuclear
weapons development

(3) To train selected military personnel in
planning and conducting combat operations
under the conditions of a nuclear bhattlefield.
(4) To assess the effects of nuciear deto-
nations on civilian populations and to
evaluate Civil Defense emergency preparedness
plans.

At shot-time, the wind was calm at surface
level. At 10,000 feet, the wind was from the
south-southeast at ahout 14 knots and from the
southwest at 3¢ knots at 50,000 feet.

Onsite fallout greater than 0.1 R/h occurred
northwest of grcund zero. Faiiout between
0.01 and 0.1 R/h also occurred northwest of
ground zero. A small area of fallout with an
intensity of 0.01 R/h extendcd about three
kilometers south of ground zero about ure houar
after the detonation,

Atomic Energy Commission, Exercise Descri Rock
participants, Armed Forces Special Weapons
Project, Air Force Special Weapons Center :.n-
other Air Force personnel, Los Alamos
Scientific laboratory, University of
California Radiation Laboratory, Federal Civil

Defense Administration, contractors, DOD
laboratories.

©
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CHAPTER 1

INTRODUCTION

Shot APPLE 2 was a test of a nuclear device with a yield of
29 kilotons. The test was conducted at 0510 hours on 5 May 1955
at the Nevada Test Site (NTS), the U.S. Atomic Energy Commission
1 (AEC) continental nuclear test site, located northwest of las
3 Vegas, APPLE 2 was the 13th nuclear test of Operation TEAPOT, a
series of 14 nuclear weapons tests and one non-nucliear test per-
formed at the NTS from 18 February through 15 May 1955 (23; 29).

B L N g e N LA vl

“he APPLE 2 nuclear device was developed for the AEC by the
Los Alamos Scientific Labhoratory (LASL). The primary objective
of the APPLE 2 test was to evaluate the nuclear yield and the
hlast, thermal, and radiation phenomena produced by this nuclear
device, To fulfili this primary objective, LASL and the Uni-
versity of California Radiation Laboratory (UCRL) conducted
scientific vxperiments to study the characteristics of the
detonation. Department of Defense (DOD) personnel assisted in a
toral of 12 projects conducted by LASL, UCRL, and the Federal
Civil Delense Administration's Civil Effects Test Group (CETG).

In addition, 12 military effects projects were conducted by
the Armed Forces Special Weapons Project (AFSWP) of the DOD,
These proiects wers fielded to evaluate the utility of the device
for military applications and to investigate additional specifi-

cations for future nucltear weapons development.

A number of other test activities related to the conditions
and phenomena produced by & nuclear detonation were also
conducted during the APPLE 2 event. The armed services fielded

ien projects to evaluate military equipment and tactics, as part

10
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of Exercise Desert Rock VI, the Army technical testing and
training program at Operation TEAPOT. In one project, the Army
Armored School conducted a demonstration test of an armored task
force (Task Force RAZOR) assault., This assault passed near the
APPLE 2 ground zero shortly after the detonation. The maneuver
involved about 1,000 troops, 89 armored vehicles, and 19 heli-
copters providing airlift support. In another project, officer
volunteers elected to observe the detonation from a forward
trench located about 2,380 meters* south of ground zero. The
armed services also conducted six operational training projects
during APPLE 2, which enabled aircrews and personnel from the Air
Force, Navy, and Marine Corps to witness and respond to a nuclear
detonation (36; 37; 40; 41).

The Civil Effects Test Group performed 40 separate projects
at Shot APPLE 2, the largest number of CETG projects at any shot
of the TEAPOT Series. Most of these CETG projects were sponsored
by private industry or civil agencies associated with FCDA
Operation CUE.

1.1 SETTING AND CHARACTERISTICS OF THE APPLE 2 DETONATION

The nuclear device tested at Shot APPLE 2 was positioned on
top of a 500-foot steel tower at UTM coordinates 798009 in Area
1 of Yucca Flat, about 50 kilometers by road from the base facil-

ities at Mercury and Camp Desert Rock. Figure 1-1 shows the

*

Throughout this report, surface distances are given in metric
units. The metric conversion factors include: 1 meter = 3.28
feet; 1 meter = 1,00 yards; and 1 kilometer = 0.62 miles.

*Universal Transverse Mercator (UTM) coordinates are used in this
report. The first three digits refer to a point on an east-west
axis, and the second three refer to a point on a north-south
axis. The point so designated is the southwest corner of an
area 100 meters square.
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Figure 1-1: LOCATION OF SHOT APPLE 2 AT THE NEVADA TEST SITE,
IN RELATION TO OTHER SHOTS IN THE TEAPOT SERIES
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location of the APPLE 2 detonation in relation to other shots in
the TEAPOT Series. The APPLE 2 event was delayed for ten days

because of unfavorable weather conditions (29; 31; 33; 55).%

During the night of 4-5 May 1955, the tanks and armored
personnel carriers of Task Force RAZOR were manned and positioned
as close as 2,835 meters south-southwest of the APPLE 2 shot-
tower. Other vehicles were positioned between 3,570 and 6,400
meters south of the tower. In addition, non-armored support
units and infantry units waited with their helicopters at Yucca
Lake airstrip, near the AEC Control Point, about 13 kilometers
southeast of the APPLE 2 site (4; 5; 33).

Early in the morning of 5 May, the ten Army volunteer

e it et | San Vo ottt WA Y B NS, T ETR T B S p AR Db Pe DO A

observers, nine officers and one civilian, awaited the detonation
in their trench 2,380 meters south of the tower (12; 33; 44).

Most of the remaining 783 DOD observers crouched in long trenches
3,200 meters south of ground zero, east of the armored task force,

SRRV Aoy g Ik e n P

or in trenches on Mine Mountain, 4,480 meters southwest of the
APPLE 2 ground zero. Many of the FCDA Operation CUE observers,

# ey A

P including news media personnel, manufacturer's representatives,

% Civil Defense volunteers, and officials, waited in the FCDA

‘ observer area at News Nob, near the AEC Control Point and Yucca
Lake airstrip. A special FCDA volunteer group waited in a trench
3,200 meters south of the APPLE 2 shot-tower with the Desert Rock

observers (31; 33; 44). Instruments and equipment of the many

RO rICTOVR s s Ay

i military effects and diagnostic projects had been placed around
|
i

ground zero. In the air, aircraft participating in operational

training projects and support activities positioned themselves
for the detonation.

APl SN 2T PRARTE A R Y
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*Ail sources cited in the text are listed alphabeticallv and
numbered in the Reference List, appended to this volume. The
: number given in the citation in the text is the number of the
& source document in the Reference List.
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At the time of the detonation, 0510 hours on 5 May, the sky
was clear with an unlimited ceiling. Winds were calm at the
surface, 14 knots from the southezast at 10,000 feet*, 32 knots
from the south at 20,000 feet, 22 knots from the south-southwest
at 30,000 feet, 29 knots from the southwest at 40,000 feet, and
36 knots from the southwest at 50,000 feet. The nuclear cloud
rose to an altitude of about 51,000 feet and proceeded north from
the point of detonation. Onsite fallout occurred northwest of
ground zero. The area near ground zero was obscured by dust
caused by the detonation. The dust persisted for about four
hours, by which time the armored task force assault had been
completed, the test area had been surveyed for radioactive
contamination, recovery operations had begun, and many military
observers had returned to Camp Desert Rock (25; 29; 33).

1.2 DEPARTMENT OF DEFENSE PARTICIPATION IN MILITARY EFFECTS,
SCIENTIFIC, OPERATIONAL TRAINING, AND SUPPORT ACTIVITIES AT

SHOT APPLE 2

The Joint Test Organization (JTO) was established for plan-
ning, coordinating, and conducting atmospheric nuclear weapons
tests during Operation TEAPOT. All activities of the JTO were
under the control of an AEC-appointed Test Manager, assisted by
the Test Director. Composed of personnel from AEC, DOD, and
FCDA, the JTO included representatives from the AFSWP Field
Command Military Effects Group, the LASL Test Group, the UCRL
Test Group, and the FCDA Civil Effects Test Group (CETG). These
test groups conducted about 75 military effects and scientific
projects at Shot APPLE 2, About one-third of these projects
included DOD participants. Six other projects were conducted by
the Air Force, Navy, and Marine Corps as part of the DOD oper-
ational training program. In addition to those personnel

¥Altitudes are measured from mean sea level, while heights are
measured from the ground. All vertical distances are given in
feet. Yucca Flat is about 4,000 feet above mean sea level,
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