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PREFACE

Between 1945 and 1962, the U.S. Government, through the
Manhattan Engineer District and its successor, the Atomic Energy
Commission (AEC), conducted 235 atmospheric nuclear weapons tests
at sites in the United States and in the Atlantic and Pacific
Oceans. In all, an estimated 220,000 Department of Defense (DOD)
participants, both military and civilian, were present at the
tests. Of these, approximately 90,000 participated in the atmo-
spheric nuclear weapons tests conducted at the Nevada Proving

Ground (NPG),* northwest of lLas Vegas, Nevada.

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

their participation in the weapons testing program.

In late 1977, DOD began a study to provide data to both the
Center for Disease Control and the Veterans Administration on
potential exposures to ionizing radiation among the military and
civilian participants in atmospheric nuclear weapons testing.
DOD organized an effort to:

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

*Renamed the Nevada Test Site in 1955. Some of the documents
written during Operation BUSTER-JANGLE, however, refer to the
area as the NTS.

**The Center for Disease Control is part of the U.S. Department
of Health and Human Services (formerly the U.S. Department of
Health, Education, and Welfare).



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

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

METHODS AND SOURCES USED TO PREPARE THIS VOLUME

This report on Operation BUSTER-JANGLE is based on the
military and technical documents associated with these atmo-
spheric nuclear weapons tests. Many of the documents pertaining
specifically to DOD participation at Shots ABLE, BAKER, CHARLIE,
DOG, and EASY were found in the National Archives, the Defense
Nuclear Agency Technical Library, and the Office of Air Force

History.

In most cases, the surviving historical documentation of
activities conducted at Shots ABLE, BAKER, CHARLIE, DOG, and EASY
addresses test specifications and technical information, rather
than personnel data. Moreover, the available documents sometimes
have inconsistencies in vital facts, such as the number of DOD
participants in a certain project at a given shot or their
locations and assignments at a given time. When the documents
indicate two different personnel numbers, the higher figure was

used.

For several of the Desert Rock exercises and test organi-
zation projects discussed in this volume, the only source
documents available are the Sixth Army Desert Rock operation
orders and the Test Director's schedule of events from "Operation
Order 1-51." These sources detail the plans developed by DOD and
AEC personnel prior to Operation BUSTER-JANGLE. It is not known
if all the projects addressed in the planning documents were
conducted exactly as planned. Although some of the after-action
documents summarize the projects performed during the series,
they do not always supply shot-specific information. 1In the

absence of shot-specific after-action reports, projects are



described according to the way they were planned. The references
indicate whether the description of activities is based on the

schedule of events, operation orders, or after-action reports.

This volume uses the project titles and agency designations
listed in "Operation BUSTER, Final Report." Information on dates
and yields of the detonations, fallout patterns, meteorological
conditions, and nuclear cloud dimensions is taken from General
Electric Company-TEMPO's Compilation of Local Fallout Data from
Test Detonations 1945-1962, Extracted from DASA 1251, Volume 1,
except in instances where more specific information is available

el sewhere.

ORGANIZATION AND CONTENT OF BUSTER-JANGLE SERIES REPORTS

This volume details participation by DOD personnel in the
first five events of Operation BUSTER-JANGLE. Two other publi-
cations address DOD activities during the series:

® Series volume: Operation BUSTER-JANGLE, 1951

® Multi-shot volume: Shots SUGAR and UNCLE, the Final

Tests of the BUSTER-JANGLE

Series.
The volumes addressing the test events of Operation BUSTER-JANGLE
are designed for use with one another. The series volume
provides general information, such as a discussion of the
historical background, organizational relationships, and
radiological safety procedures. In addition, it addresses the
overall objectives of the operation, describes the layout of the
NPG, and contains a bibliography of all works consulted in the
preparation of the three BUSTER-JANGLE reports. The multi-shot
volumes combine shot-specific descriptions for the seven BUSTER-
JANGLE nuclear events. These volumes contain bibliographies only
of the sources referenced in each of the two texts. Descriptions
of activities concerning any particular BUSTER-JANGLE shot may be
supplemented by the general radiological safety and organiza-

tional information contained in the series volume.



Chapter 1 of this volume describes the physical setting and
general characteristics of Shots ABLE, BAKER, CHARLIE, DOG, and
EASY and briefly introduces the Desert Rock exercises and the
scientific activities in which DOD personnel participated. The
remaining five chapters of this report address the five shots in
turn. Each of these chapters describes the specific setting and
characteristics of one detonation and details DOD personnel
activities in the scientific projects conducted by the test
units. In the chapter dealing with Shot DOG, the training
activities associated with Exercise Desert Rock I are also
described. The chapters conclude by discussing the radiological
protection procedures used to minimize exposure to ionizing
radiation.

The information in this report is supplemented by the
Reference Manual: Background Materials for the CONUS Volumes.

This manual summarizes information on radiation physics,
radiation health concepts, exposure criteria, and measurement
techniques. It also contains a list of acronyms and a glossary
of terms used in the reports addressing test events in the
continental United States.
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CHAPTER 1

INTRODUCTION

Shots ABLE, BAKER, CHARLIE, DOG, and EASY were tests of
nuclear devices conducted from 22 October to 5 November 1951 at
the Nevada Proving Ground, the continental test site northwest of
Las Vegas. The shots were the first five detonations of
Operation BUSTER-JANGLE, the atmospheric nuclear weapons test
series performed from 22 October to 29 November 1951.

The five nuclear devices were developed and built for the
Atomic Energy Commission by the Los Alamos Scientific Laboratory
(LASL). As weapons development tests, the detonations were part
of the BUSTER phase of Operation BUSTER-JANGLE. The objectives
of the BUSTER tests were to evaluate new devices developed by
LASL and to obtain data on the basic phenomena associated with
these devices (18).%*

To fulfill the primary objectives, two test units, the
Weapons Effects Test Unit and the Weapons Development Test Unit,
conducted scientific experiments at the five shots. The Weapons
Effects Test Unit, supervised by the Air Force Special Weapons
Command (SWC), fielded projects to evaluate the utility of the
five nuclear devices for military application. The Weapons
Development Test Unit, composed of scientists from the Los Alamos
Scientific Laboratory, from Edgerton, Germeshausen, and Grier,
Inc. (EG&G); and from the Sandia Corporation, performed

diagnostic tests of the nuclear devices.

The Special Weapons Command, located at Kirtland Air Force
Base (AFB) in Albuquerque, New Mexico, supported the BAKER,

*All sources cited in the text are listed alphabetically and
numbered in the Reference List at the end of this volume.
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CHARLIE, DOG, and EASY tests with bomb-drop missions. It also
provided cloud-sampling missions and courier flights for all five
BUSTER events. SWC conducted cloud tracking and aerial surveys
at all BUSTER shots except ABLE.

Table 1-1 summarizes the BUSTER shots, including such infor-
mation as the UTM* coordinates of the points of detonation and
the heights of burst. Figure 1-1 displays a 1951 map of the
Nevada Proving Ground, showing the positions of each of the
BUSTER-JANGLE tests.

1.1 DEPARTMENT OF DEFENSE PARTICIPATION IN THE FIRST FIVE

BUSTER-JANGLE EVENTS

The test organization was established to plan, coordinate,
and conduct atmospheric nuclear weapons tests during Operation
BUSTER-JANGLE. Consisting of personnel from the Atomic Energy
Commission and the Department of Defense, the test organization
also included representatives of the Special Weapons Command and
various contractors. The numerous scientific and diagnostic
projects conducted at the first five BUSTER-JANGLE events were
fielded by the two test units and coordinated by the test
organization. Other activities were conducted as part of the
military training programs associated with Exercise Desert Rock
I. These activities, planned and conducted by the armed
services, were reviewed and approved by the Test Manager to

ensure coordination with the test organization.

Department of Defense personnel present at the Nevada

Proving Ground during Operation BUSTER-JANGLE participated in

*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.

11



Table 1-1: SUMMARY OF THE FIVE OPERATION BUSTER EVENTS (1951)

w
Shot E E
3 % 3 g 2
< ) o a P
Sponsor LASL LASL LASL LASL LASL
Planned Date 19 October 23 October 26 October 29 October 1 November
Actual Date 22 October 28 October 30 October 1 November | 5 November
Local Time 0600 0720 0700 0730 0830
NPG Location Area 7 Area 7 Area 7 Area 7 Area 7
UTM Coordinates 8689042 870045 870045 871044 867053
Type Tower Airdrop Airdrop Airdrop Airdrop
Height of Burst (feet) 100 1,118 1,132 1,417 1,314
Yield (kilotons) <0.1 35 14 21 31

12
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three general types of activities: military training programs,

support and staff duties, and test assistance and involvement.

Training activities involving DOD personnel were conducted
through the Exercise Desert Rock I programs at Shot DOG. The
activities, which involved the greatest number of DOD partici-
pants at the shot, included an orientation and indoctrination
program, highlighted by the observation of the nuclear burst.
Desert Rock activities at DOG also included a troop maneuver and

damage effects tests.

In the area of staff and support involvement, some DOD
personnel provided support to the test organization. Others were
assigned to the Camp Desert Rock support elements. Soldiers of
the III Corps Radiological Safety Unit, along with test organi-
zation personnel, served as radiological safety monitors for
Exercise Desert Rock I participants at Shot DOG. Approximately
2,500 soldiers from various Army units maintained and operated
Camp Desert Rock, an installation of the Sixth Army. These
soldiers provided essential support, such as food service and
housing, as well as transportation, communications, construction,
and security services. Some of these Desert Rock support troops
worked in the forward areas of the Nevada Proving Ground to
construct observer trenches, lay communication lines, provide
transportation and traffic control, and assist in the prepara-
tions for Desert Rock activities. Many of the Camp Desert Rock
personnel observed at least one detonation during Operation
BUSTER-JANGLE, and some were called upon to perform support or

staff duties in the test areas during the nuclear detonations.

In the area of test assistance and participation, personnel
from DOD agencies and all four armed services fielded the
military effects projects conducted by the Weapons Effects Test
Unit and supported projects performed by the Weapons Development

Test Unit. Participants in test unit projects generally placed

14



data-collection instruments around the intended ground zero
during the weeks before the scheduled detonation. They returned
to recover the equipment after the detonation, when the Test
Manager had determined that the radiological environment in the
shot area would permit limited access. During a nuclear detona-
tion, project personnel were generally positioned at designated
observer locations or were operating equipment or aircraft.
About 300 DOD personnel from units and groups of the test
organization participated in or supported field operations at
Shots ABLE, BAKER, CHARLIE, DOG, and EASY.

An estimated 500 SWC personnel provided air support to the
Test Manager and various test unit projects. During Operation
BUSTER-JANGLE, SWC consisted of units of the 4925th Test Group
(Atomic) and the 4901st Support Wing (Atomic). The 4925th Test
Group operated out of Indian Springs AFB, 30 kilometers* east of
Camp Mercury, while the 4901st Support Wing operated out of
Kirtland AFB.

1.2 TEST ORGANIZATION ACTIVITIES AT THE FIRST FIVE

BUSTER-JANGLE EVENTS

The Weapons Effects Test Unit and the Weapons Development
Test Unit conducted scientific and diagnostic projects at Shots
ABLE, BAKER, CHARLIE, DOG, and EASY. Department of Defense
participants followed radiological protection procedures
established by the test organization and SWC. These procedures,
described in the BUSTER-JANGLE Series volume, were designed to
minimize exposure to ionizing radiation. Except for SWC sampling
pilots, participants were to receive no more than 3 roentgens

during the entire series. Sampling pilots were authorized to

*Throughout this report, surface distances are given in metric
units. The metric conversion factors include: 1 foot = 0.30
meters; 1 yard = 0.91 meters; 1 mile = 1.6 kilometers. Alti-
tudes and other vertical heights are given in feet.
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receive up to 3.9 roentgens during the series. To implement
these criteria, the test organization Radiological Health and
Safety Group controlled access to radiation areas, and project
personnel recovering test instruments from these areas were
accompanied by radiological safety monitors. The monitors, who
measured radiation intensities in the recovery area, recommended
that recovery operations cease if intensities were too great or
the length of time spent by participants in the areas was too
long. To monitor cumulative exposures, most project personnel
were issued film badges and pocket dosimeters. These film badges
and dosimeters were collected, developed, and evaluated at
regular intervals, and any individual whose cumulative exposure
exceeded the established limits was barred from further
participation in project activities in the forward area.
Personnel decontamination procedures were implemented, and
emergency evacuation plans were prepared for all test events (29;
31; 37; 46).

Complete decontamination, including showers and changes into
clean clothing, was required of cloud-sampling personnel
following each project mission, regardless of the exposure
received on the flight. Other aircrew members underwent
decontamination procedures as necessary. Aircraft were either
decontaminated by washing or were isolated until radiation
intensities decayed to predetermined levels (17).

1.3 EXERCISE DESERT ROCK I ACTIVITIES AT THE FIRST FIVE
BUSTER-JANGLE EVENTS
Exercise Desert Rock I was the first program conducted
during a continental nuclear weapons test series to train
personnel in the use and effects of nuclear weapons and to test
battlefield doctrine and tactics. During the BUSTER shots,
Desert Rock activities were performed only at Shot DOG. The



majority of DOD personnel at the event were participants in these
activities (26).

The three Desert Rock I programs involved 3,739 DOD

personnel (21):

® 2,796 personnel participated in observer activities,
which involved watching the nuclear detonation.

e 883 personnel took part in a troop maneuver after
they had witnessed the detonation.

® 60 DOD personnel participated in damage effects

tests, which were studies of military equipment and
field fortifications.

The 2,500 Camp Desert Rock troops provided support, including

radiological safety monitoring, for these activities (21; 30).

Radiation protection procedures of Exercise Desert Rock I,
like those of the test organization, are detailed in the
BUSTER-JANGLE Series volume. Camp Desert Rock personnel and
exercise participants were limited to no more than 1 roentgen of
exposure during Exercise Desert Rock I. The radiation protection

procedures of Exercise Desert Rock I included provisions for:

® Maintaining minimum safe distances from the nuclear
detonation

e Controlling access to radiation areas
e Film-badging Desert Rock personnel
® Monitoring individuals working in radiation areas

® Monitoring the cumulative doses of Desert Rock
personnel

e Decontaminating personnel and equipment
e Establishing emergency evacuation plans.

These procedures were intended to minimize exposure while still
allowing Desert Rock personnel to accomplish their missions
(36; 37; 46).

17



Purpose of Test:

DOD Objective:

Weather:

Radiation Data:

Participants:

SHOT ABLE SYNOPSIS

AEC TEST SERIES: BUSTER-JANGLE

DOD EXERCISE: None
DATE/TIME: 22 October 1951, 0600 hours
YIELD: Less than 0.1 kiloton

HEIGHT OF BURST: 100 feet (tower shot)

(1) Field-test a new device developed by the
Los Alamos Scientific Laboratory

(2) Obtain data on the basic phenomena
associated with this device. ’

To evaluate the utility of the nuclear device
for military application.

At shot-time, the temperature at the surface
was 5.8°C, the relative humidity was 22
percent, and the pressure was 874 millibars.
The wind was five knots from the northwest at
surface level, nine knots from the west-
northwest at 5,000 feet, and 17 knots from the
west-northwest at 10,000 feet.

Gamma radiation levels were negligible.
Alpha-emitting debris, however, was scattered
downwind of ground zero within about a 640-
meter radius.

Los Alamos Scientific Laboratory; Special
Weapons Command; Naval Radiological Defense
Laboratory; Naval Ordnance Laboratory; Air
Weather Service; Headquarters, Air Force;
contractors.
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CHAPTER 2

SHOT ABLE

Shot ABLE, the first detonation of Operation BUSTER-JANGLE,
was fired at 0600 hours Pacific Standard Time on 22 October 1951,
The detonation occurred on top of a 100-foot tower in Area 7 of
Yucca Flat, at UTM coordinates 868042. The shot was originally
scheduled for 19 October 1951 but was postponed because of
operational difficulties. Rescheduled for 0600 hours on 22
October 1951, the ABLE device partially misfired. It had a yield
of less than 0.1 kiloton. The top of the cloud resulting from
the detonation reached an altitude of 8,000 feet* and moved
southeast. Onsite gamma radiation intensities were insignifi-
cant, but alpha-producing debris was spread downwind of ground
zero (16).

2.1 DEPARTMENT OF DEFENSE PARTICIPATION IN SCIENTIFIC AND
SUPPORT ACTIVITIES AT SHOT ABLE
Department of Defense personnel took part in scientific
experiments conducted by the Weapons Effects Test Unit. The DOD
was also involved in a project fielded by the Weapons Development
Test Unit. Table 2-1 lists the test unit projects by number and

title and identifies the participating agencies.

In addition to test unit participation, the DOD provided
support to the test units and the Test Manager. These activities
involved about 50 DOD project personnel, 100 SWC air and ground
personnel, and perhaps an additional 25 DOD personnel working for

various units coordinated by the test organization.

*Throughout this report, altitudes are measured from mean sea
level, unless otherwise noted. Yucca Flat, where the BUSTER-




Table 2-1: TEST UNIT PROJECTS, SHOT ABLE

Project Title Participants

Weapons Effects Tests

2.41 Basic Thermal Radiation Measurements Naval Radiological Defense Laboratory

7.3 Radiochemical, Chemical, and Physical Analysis of Headquarters, Air Force; 4925th Test Group
Atomic Bomb Debris

7.5 Seismic Waves from A-Bombs Detonated over a 1009th Special Weapons Squadron; Naval Ordnance
Land Mass Laboratory; Wright Air Development Center; Coast

and Geodetic Survey

8.2 Air Weather Service Participation 2059th Air Weather Wing; 2060th Mobile Weather
in Operation BUSTER Squadron

Weapons Daveiopment Tests

10.4 Radiochemical Results Los Alamos Scientific Laboratory

2.1.1 Weapons Effects Tests

The Weapons Effects Test Unit planned to conduct more proj-
ects than those listed in table 2-1. However, because ABLE's
yvield was less than 0.1 kiloton rather than the 0.25 kilotons
expected, the AEC aborted many of the planned projects (18).

Project 2.4-1, Basic Thermal Radiation Measurements, was
performed by the Naval Radiological Defense Laboratory. The
objective was to take thermal measurements at distances from a
nuclear detonation where significant thermal damage was expected.
Project personnel used thermal detectors and samples to detect
and record the thermal pulse. They placed samples of cloth,
wood, and paint 500 meters from ground zero. Fifteen hours
before the detonation, five project personnel finished checking
thermal detectors in the shot area. Three hours after the
detonation, three participants, accompanied by a monitor, left
the Control Point to recover the samples and the data from the
thermal detectors (4; 31).
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Project 7.3, Radiochemical, Chemical, and Physical Analysis
of Atomic Bomb Debris, was conducted by Headquarters, Air Force,
and the 4925th Test Group (Atomic) in conjunction with cloud-
sampling operations. Project personnel analyzed debris obtained
during the cloud-sampling missions. These missions are discussed
in section 2.1.3 (38).

Project 7.5, Seismic Waves from A-Bombs Detonated over a
Land Mass, was conducted by the 1009th Special Weapons Squadron,
the Naval Ordnance Laboratory, the Acoustics Research Division of
the Wright Air Development Center, and the Coast and Geodetic
Survey. The objective was to study the propagation of seismic
waves by a nuclear detonation. Five project stations were
positioned ten to 20 kilometers south of ground zero, and other
stations were located offsite. Fifteen hours before the deton-
ation, two project personnel finished installing seismic
recorders at the onsite stations. 8Six hours after the deton-
ation, two participants and a monitor left the Control Point to
recover seismic records from these stations (10; 31).

Project 8.2, Air Weather Service Participation in Operation
BUSTER, was conducted by the 2059th Air Weather Wing and one of
its subordinate units, the 2060th Mobile Weather Squadron, from
Tinker AFB, Oklahoma. The objective was to gather and report
information before the detonation regarding such weather factors
as wind conditions, temperature, and humidity. Weather forecasts
included estimates of the anticipated cloud cover, winds at the
surface and up to 45,000 feet, and the precipitation projected
within a radius of 500 kilometers of the target area. The 90
project participants worked from a weather station at the Control
Point and from outlying stations at Tonopah, Warm Springs,
Currant, Pioche, and Alamo, Nevada, and at St. George, Utah.
Senior weather personnel gave briefings at the Control Point at
0800, 2000, and 2400 hours on the day preceding the detonation
and a final summary just before shot-time (23; 31).
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2.1.2 Weapons Development Tests

The Weapons Development Test Unit conducted several projects
at Shot ABLE. Only one project, however, involved DOD partic-
ipants: Project 10.4, Radiochemical Results. LASL conducted
this project, the objective of which was to determine the
particle makeup of the Shot ABLE cloud. The 4925th Test Group
(Atomic) conducted cloud sampling for the project (39). This

activity is discussed in the next section.

2.1.3 Special Weapons Command Activities

The Special Weapons Command provided personnel to control
air activities through the Air Operations Center, which coordi-
nated air traffic over the Nevada Proving Ground. SWC personnel
conducted cloud-sampling and sample courier missions for the test
units and the Test Manager. Cloud-tracking missions and aerial
surveys scheduled for the shot were canceled because of the
relatively small yield of the detonation (14).

Cloud Sampling

Two B-29 aircraft were originally scheduled to collect
particulate samples of the cloud for Project 7.3, Radiochemical,
Chemical, and Physical Analysis of Atomic Bomb Debris, and
Project 10.4, Radiochemical Results. Because of the relatively
small yield of the shot, only one B-29 took part in the sampling.
This aircraft, with a crew of ten, flew at altitudes of 5,300 to
7,500 feet, made nine penetrations of the cloud, and spent a
total of 39 seconds in the cloud (14).

Upon completion of its mission, the sampler returned to
Indian'Springs AFB and parked in the aircraft decontamination
area. Pilots then shut down the engines. The aircrew disem-
barked from the aircraft through the nose-wheel door. Personnel

- from the sample-removing team used long-handled tools to remove

22



the filter papers from each wing pod and place them in shielded

containers. They then loaded the sample containers onto courier
aircraft for delivery to laboratories for analysis (13; 14; 38;

39).

Courier Missions

After the sampling missions had been completed, two C-45
aircraft and a B-25 or a C-47 left Indian Springs AFB on shot-day
to transport filter papers and equipment to various laboratories,
primarily AEC and DOD facilities, for analysis. The 4901st
Support Wing (Atomic) conducted these courier missions (31).

Each aircraft had a crew of five (13).

2.2 RADIOLOGICAL PROTECTION AT SHOT ABLE

The primary purpose of the radiological protection proce-
dures was to keep individual exposures to ionizing radiation to a
minimum, while still allowing participants to accomplish their
missions. The radiological safety information related to Shot
ABLE consists of data on onsite and offsite monitoring procedures
and decontamination operations coordinated by the test

organization.

Monitoring

A helicopter survey of the shot area was conducted soon
after the detonation. The helicopter team surveyed Area 7,
including the roads leading into the shot area. The radiological
safety monitor who accompanied the helicopter survey team

remained in Area 7 to control vehicles entering the shot area.

The gamma radiation detected by the helicopter survey was
negligible, and isointensity plots of gamma radiation levels in
the shot area were not prepared. However, alpha-emitting debris

from the misfire of the device was scattered around ground zero.

23



Within a 100-meter radius of ground zero, alpha activity was 300
to 400 counts per minute, with readings of more than 20,000
counts per minute on some pieces of debris in the shot area.
Other alpha contamination was spread within an area about 700

meters east to south of ground zero (16; 37).

Based on data obtained from the initial survey, the Test
Manager decided to open the shot area for limited recovery
operations about two hours after the detonation. Recovery
a