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PREFACE

Between 1945 and 1962, the United States Government, through
the Manhattan Engineer District and its successor agency, the
Atomic Energv 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 vears 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
weapons related test of Operation PLUMBBOB, the series of nuclear
weapons tests conducted in 1957. Since that initial report bv
the Center for Disease Control, the Veterans Administration has
received a number of claims for medical benefits from former
militarv personnel who believe their health mav have been

affected by their participation in the nuclear weapons tests.

In late 1977, DOD began a study that provided data to both
the Center for Disease Control and the Veterans Administration on
possible exposures to ionizing radiation among its military and
civilian personnel who participated i1n the atmospheric nuclear
weapons tests 15 to 30 vears earlier. DOD organized an effort
to:

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

*The Center for Disecase Control is an agencv of the U,S.
Department of Health and Human Services (formerly the U.S,
Department of Health, Education, and Welfare),
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® 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.

This report on Shot BEE is based on the historical record of
militaryv and technical documents associated with each of the
nuclear weapons tests. Many of the documents pertaining
specifically to DOD involvement during Shot BEE were found in the
Detfense Nuclear Agency Technical lLibrary, the National Archives,
the Department of knergv Nevada Operations Office, and the Los

Alamos Scientific Laboratorv (LASL)Y.

In some ¢ases, the surviving historiecal documentation of
activities conducted at Shot BEE addresses test specitications
and technical information, rather than the personncl data
critical to the study undertaken by the Detfense Nuclear Agencv,
Maoreover, instances have arisen in which available historiceat
documentation has revealed inconsistencies in vital tactual data,
such as the number of DOD participants in a certain project at g
given shot, or their locations and assignments at a given time.
These inconsistencies in data usuallv occur between two or more
documents, but occasionally appear within the same docuament.,
Kftorts have been made to resolve these data inconsistencios
whorevoer nossible, or to otherwise bring them to the attention of

the reader.

An important example ot such discrepancies is the
documentation dealing with air operations at Operation TRFAPOT,
Several postshot and post-serics documents were anslvzoed o
determine the nature and extent ot these air activities,

inclinding Parsons' Operational Summary (WP-11088) and Fackler '«

Technical Air Operations (WP-1206Y.  The Operational Summory

provides an overview of all activities condunctod darinye the

testing, primarilv those of AFSWP, Toehnieal Yip Operatjaops,




o

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 bhetween
these two documents and other TEAPOT documents. When possible,
these discrepancies were resolved through additional research.

In those cases for which further research failed to resolve the

problem, the Technical Air Operations 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 REPORTS

This volume details participation by DOD personnel in Shot
BEE, the sixth detonation of the Operation TEAPOT nuclear weapons
testing series. Four other publicatinns address DOD activities
during the TEAPOT Series:

® Series Volume: Operation TEAPOT, Atmospheric
Nuclear Weapons Tests, 1955

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

e Shot Volume: Shot APPLE 2

e Multi-shot Volume: Shots ESS through MET and Shot
ZUCCHINI, the Final TEAPOT
Tests.

All volumes addressing the test events of Operation TEAPOT
have been 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 Series volume contains a hiblio-
graphy of works consulted in the preparation of all ftive Opera-
tion TEAPOT reports. The two single-shot volumes describe hob
participation in Shots BEE and APPLE 2, respectivelve These two
evenits have been bhound separatelv hecause thev included signifi-

cant kExercise Doseort Roek mancuvers involving large numbers of




DOD people. Fach multi-shot volume combines shot-specific

descriptions for several nuclear events. The shot and multi-shot
volumes contain bibliographies 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
supplemented by the general organizational and radiological

safety information contained in the TEAPOT Series volume.

The information in this report is supplemented by the

Reference Manual: Background Materials for the CONUS Volumes.

This volume summarizes information on radiation physics,
radiation health concepts, exposure criteria, and measurement

techniques, and lists acronyms and a glossary of terms used in

the DOD reports addressing test events in the continental U.S.
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Purpose of Test:

DOD Objectives:

Weather:

Radiation Data:

Participants:

e T ) ) —I

SHOT BEE

SYNOPSIS

AEC TEST SERIES: TEAPOT

DOD EXERCISES: Desert Rock VI
DATE/TIME 22 March 19585, 0505 hours
YIELD: R kilotons

HEIGHT OF BURST: 500 feet (tower shot)

Test of newly designed device for possible
inclusion in U,S. arsenal.

(1Y To field a demonstration test of a
brigade assault on objectives in the area ot a
nuclear detonation

(2)Y To perform AFSWP militarv eftects
experiments to measture the eftects of a
nuclear weapon on militaryv equipment,
material, structures, and ordnance

(3 To provide DOD personnel an opportunityv
to observe a nuclear detonation and to become
familiar with its effects

(4) To evaluate militaryv equipment and
tactics.

At shot-time, temperature at shot height was
4,5°C; pressure at 860 millibars,; surface wind
calm and 39 knots from the west-northwest at
40,000 feet.

Ground intensities of 10 R/h were detected
around ground zero during the initial surveyv,
taken from 0540 to 0640 hours on shot-dav.
Lighter fallout, between 0.01 R/h and 0,1 R/h,
extended more than 2,500 meters east of ground
zero.

Exercise Desert Rock participants, Armed
Forces Special Weapons Project, Air Force
Special Weapons Center and other Air Force
personnel, Test Manager's Organization, los
Alamos Scientific Laboratory, University of
California Radiation flaboratory, Federal Civil
befense Administration, contractors, bhOb
lahoratories,




CHAPTER 1

INTRODUCTION TO SHOT BEE

Shot BEFE was a test of a nuclear device with a vield of
eight kilotons conducted at 0505 hours on 22 March 1955, at the
Nevada Test Site (NTS), the U.S. Atomic Eknergyv Commission (AEC)
continental nuclear test site located northwest of las Vegas,
Nevada (14). BEE was the sixth test of Operation TEFAPOT, a
series of 14 nuclear weapons tests and one non-nuclear test

performed at the NTS between 18 February and 15 May 1955,

The nuclear device detonated at Shot BEE was developed and
built for the AEC bv the Los Alamos Scientific Laboratory (LASL),
one of two AFC nuclear weapons development laboratories. The
primaryv objective of BEE was to test a newlv designed device for
possible inclusion in the U,S, arsenal. Scientific experiments
were conducted to evaluate the nuclear vield and the blast,
thermal, and radiation phenomena produced bv this device.

Sixteen of these projects were conducted bv LASL, and two were
conducted bv the Universitv of California Radiation Laboratory

(UCRLY, the second AEKEC nuclear weapons development laboratorv.

Twentv-two militarv effects projects were conducted byv the
Armed Forces Special Weapons Project (AFSWP) of the Department of
Defense (DOD). These projects were conducted by the AFSWP Field
Command Militarv Effects Group to evaluate the utility of the
device for military applications, and to investigate additional

specifications for future nuclear weapons development,

A number of other activities related to the conditions and
phenomena produced bv a nuclear detonation were also conducted at
the BEE event. Four operational training projects were con-
ducted by the Air Force and the Marine Corps to test equipment

and to familiarize personnel with the effects of a nuclear




detonation., The Federal Civil Defense Administration (FCDA)
conducted 11 projects to assess the etftects of nuclear detona-
tions on civilian populations and to evaluate Civil Detense
cemergency preparedness plans.  DOD participation in these

projects was limited to two projects.,

The armed services fielded eight proejects to evaluate
military ecquipment and tactics as part ot Exercise Desert Rocek
Vi, In one troop test project, the Marine Corps fielded a
demonstration test of a brigade assault on objectives in the area
of nuclear detonation. The tactical exercisce of the Third Marine
Corps Provisional Atomic Exercise Brigade (3d MCPAERB)Y, involving
2,271 Marines, included helicopter airlifts of assault troops,
tactical air support, and air resupply. This was the largest

single activity during Operation TEAPOT,

1.1  SETTING AND CHARACTERISTICS OF THE BEE DETONATION

The nuclear device tested at Shot BEE was positioned in a
cab atop a 500-foot steel tower at UTM coordinates RG7056* in
Area 7 of Yucca Flat. Figure 1-1 shows the location of the Blk

detonation (21) St

At the time of the BEE detonation, the sky was clear, the
temperature at shot height was 4.5 degrees Celsius, and the
pressure was 860 millibars,  The wind was ecalm at the surface, 18

knots from the west-northwest at 10,000 teet, 33 kKnots from the

*liniversal Transverse Mercator (UTMY coordinates are used in this
report,  The first three digits reter to a point on an enst-wes!
axis, and the second threo reter to 2 point on a north-sonth
axis.  The point so designated is the southwest corner of oan
area 100 meters square,

"ALL souprces citod in the text are lTistoed altphabetrically and
niumbered in the Reference List, appended to this volame.  The
nimber viven in the citation in the text (s the number ot the
source dociument in the Reterence,
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northwest at 20,000 feet, 42 knots from the northwest at 30,000
feet, and 39 knots from the west-northwest at 40,000 feet,* The
nuclear cloud top rose to an altitude of 39,700 feet, Fallout
occurred to the ecast onsite and in a narrow band to the southeast

offsite, extending into Arizona (21).

1.2 DEPARTMENT OF DEFENSE SCIENTIFIC, OPKRATIONAL TRAINING, AND

SUPPORT ACTIVITIES AT SHOT BEEK

The Joint Test Organization (JTO) was established for
planning, coordinating, and conducting atmospheric nuclear
weapons tests during Operation TEAPOT. All activities were under
the control of an AEC-appointed Test Manager assisted by the Test
Director. In addition to personnel from AKC, DOD, and FCDA, the
JTO inecluded representatives from the AFSWP Militaryv Eftfects
Group, the LASI Test Group, the UCRL Test Group, and the FCDA
Civil Effects Test Group (CETG). These test groups conducted
about 50 military effects and scientitfic projects at Shot RBEE,
more than halt of which involved DOD participation. Four other
projects were conducted by Air Force and Marine Corps personncel
as part of the DOD operational training program. In addition to
those people involved in experiments and training, other DOD
staft and support personnel provided necessary services to other
participants at the test site. These included Air Force Special
Weapons Center (AFSWC)Y personnel flyving special missions for the
Test Manager, and soldiers from the 1st Radiological Satfety

Support Unit monitoring radiation.

Personnel from DOD agencies and all four armed services
participated in the experiments conducted by the four test

grouns, whose activities were coordinated hy the Test Director.

*Altitudes are measured from mean sea level while heights are
measured from the ground. All vertical distances are given in
feet. Yuceca Fiat is about 4,000 feet above mean sea lovel,
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Al though the largest DOD involvement was in the 22 military
offects projects of the Military Ettects Group, DOD personnel
also assisted on a limited basis in ecight of the projects
conducted by the other test groups. articipants in the
diagnostic experiments placed data-collection instruments around
the ground zero area in the dayvs and weeks preceding the
scheduled event., Approximately 90 minutes atter the detonation,
when the Test Manager had determined that the radiolopgiceanl
environment in the shot arca would permit limited access,

participants recovered instruments and cquipment.

The four operational training projects, which inveoilved both
Marine Corps and Air Force personnel, were designed to test
service tactics and equipment, and to train militarv personnel in

the effects of a nuclear detonation.

One important support *unction during Shot BRE was provided
by AFSWC, based at Kirtland Air Force Base (AFB)Y, Albuquerque.
New Mexico.  This organization provided air support to the Test
Manager and to the test group projects. During Operviation TEFAPOT,
AFSWC was composed of units of the 4925th Test Group (Atomic),
including the 4926th Test Squadron (Sampling) and the 3935th Air
Base Squadron. These units operated from Indian Springs Air
Force Base, 38 Kilometers* southeast of the NTS, and were
supported bv the 4900th Air Base Gr<»up+ at Kirtland AFB. For
BEE, AFSWC performed several missions, including securityv sweeps,
cloud sampling, cloud tracking, radio relav, terrain survevs, and

courier and transportation scrvices,

*Throughout this report, surface distances arce given in metric
units rounded up to the nearest whole number., The metrice
conversion factors include: 1 meter = 3,28 oot
1 meter = 1,00 vards; 1 kilometer = 0,62 miles.,

*Pr‘ior to & May 1955, the 4900th Air Base Group was called the
4901st Air Base Wing. Because the group ended the Series as the
A900th, it will be called the 4900th Air Rase Group throughout
the volume,




Radiation protection procedures were established by the JTO
to minimize exposure to ionizing radiation. Participants were to
receive no more than 3.9 roentgens of whole-hodv gamma radiation
for anv 13-week period and 15 roentgens of whole-body gamma
radiation annuallv. To ensure these criteria were followed, the
1st Radiological Safety Support Unit rigidly controlled access to
radiation areas, and project personnel recovering test instru-
ments from areas of high radiation intensity were accompanied by
radiological safety monitors. The mc itors continuously checked
the radiation intensity in the recovery area and informed the
project manager if intensities were too high or the length of
time spent in the area was too long. Project personnel were
issued film badges to wear at all times when in the shot area.
These film badges were collected, developed, and evaluated
periodicallyv. Any individual whose accumulated exposure exceeded
or would be expected to exceed the established limits was bharred
from further participotion in project activities in shot areas.
Al though not implemented during TEAPOT, emergencyv evacuation

procedures were prepared for all test events (13).

With one exception, the radiation protection procedures for
the AFSWC aircrew and ground crew personnel were the same as
those established tor the (ATO,  The Test Manager authorized clouad
sampler pilots to receive up to a total ot 15 roentgens of gamma
radiation throughout the TEAPOT Series. Complete decontamina-
tion, including removal of protective clothing and showers, wis
required of all airerew members after cach project mission,
regarltess of the exposur- received on the flight., Mroeratt were
then eitheor decontaminated by washing or were 1solated antal
radiation intensities had decaved to predetermined Tovels 103

19y,

1.3  EXFRCISE DESEFRT ROCE ACTIVITIES AT SHOT BEF

About 3,000 DOD personnel participated in the cight project s

tielded by Pxercise Dosert Rock VI, o the Aeev testing and treaaininy

1
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program conducted during Operation TEAPOT. These projects
included four troop orientation and indoctrination projects, two

troop tests, and two technical service projects.

The largest group of participants were the 2,271 Marines who
conducted the Marine Corps Provisional Atomic Brigade Exercise
(2). Another 517 individuals took part in four troop orientation
and indoctrination projects, which required participants to

obscerve the detonation from a trench position (29),

In addition to the Desert Rock exercise troops, about
2,000 Camp Desert Rock troops from various Armyv units maintained
and operated Camp Desert Rock, providing transportation, communi-
cations, enginecring, administrative, and security scervices (27).
Of these Desert Rock troops, some worked in the forward areas ot
the NTS to construct observer positions, lay communication lines,
provide transportation, and assist in preparing for Desert Rock
projects. Soldiers trom the 50th Chemical Service Platoon sorved
as radiological safetv monitors for Desert Rock project personte!

during nuclear test events.

Radiation protection procedures at Exercisce Desort Rock, as
well as those of the JTO, are detailed in the THFAPOT Series
volume.  During Operation TEAPOT, Camp Descrtr Rock support
personnel and exercise participants were limited to no more than
six roentgens of whole-body gamma radiation during anv six-month
period. The radintion protection procedures tor bFyercise Desert
Rock included provisions for (13; 27)y:

@ Maintaining minimum sate distances from nucelear
detonations

e lInforcing protective procedures porsonne
obscerving the detonation

@ Controlling access to radiation areon:

® Monitoring individuals working i radiation arens




® Issuing film badges and monitoring the cumulative
exposure ot Desert Rock personnel

e Decontaminating all equipment and personnel leaving
the shot area atter the detonation,

1.4 ORGANIZATION OF THE SHOT BEE VOLUME

The remainder of this volume presents an account ot DOD
activities and the resulting potential for participant exposuare
to radiation during Shot BEEF, Chapter 2 desceribes the Exercise
Desert Hock VI military activities, while chaptor 3 deseribes
various training activities, scientitfic and militarv eftects
experiments, and support missions in which DOD personnel
participated. These two chapters provide information about the
number of DOD participants involved in specific projects tielded
at Shot BEE; the time spent bv project personnel in the test
area:. and their positions relative to the point of detonation and
radiation areas before, during, ana after the test. Chapter 3 ot
this volume desceribes the radiological environment and safety
procedures pertinent to Shot BEE, including isointensityv contour
maps illustrating the radiation areas around ground vzero attoer
the detonation, and available shot-specitic exposure data for
individuals. Details of the overall radiation protection program

at Operation TEAPOT are provided in the Series volumoe.
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CHAPTEFR 2

EXERCESE DESERT ROCK VI OPFRATIONS AT SHOT RBEb

About 3,000 bepartment of Defense (DOD)Y personnel
participated in eight Exercise Desert Rock VI projects condueted
at Shot RER, Ot these, 2,271 individuals were part t the Third
Marine Corps Provisional Atomic Fxereise Brigade (3d MCPARRY, In
addition, some of the 2,000 Camp Desert Rock support troops were
probablv present during BEt., This chapter is primarily concerncd
with Descert Rock activities before, during, and atter the RBEF
agetonation that mav have cxposed the participants to ionizing
radiation. Table 2-1 lists the Desert Rock programs and snub-

ordinate projects,

Table 2-1: EXERCISE DESERT ROCK Vi PROJECTS, SHOT BEE

Estimated
Program Type Project Title Participants DOD Personnel
Troop Orientation and 413 Army Observers Army 153
Indoctrination
414 Navy Observers Navy 160
40.11 Marine Observers Marine Corps 92
4118 Air Force Qbservers Au Force 12
Troop Tests 4018 Location ot Atomic Butsts Battery C (} 632nd Freld 53
Artillery (Observationt Battalion
41.6 Marine Brigade Exercise Third Manne Corps Provisional 22N
Atomuc Exercise Brigade
Technical Service 40.19 Sixth Army CBR Defense Sixth Army 22
Team Training
40.21 Otdnance Vehicular Ballistic Research Labotatonies; *
Equwpment Test Army Chemical Center,
623rd Ordnance Company,
Detroit Arsenal

#* Unknown
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2.1 TROOP ORIENTATION AND INDOCTRINATION PROJECTS AT SHOT BEW

Troop orientation and indoetrination was an obhserver program
designed to orient armed services personnel regarding the ottects
of a nuclear detonation. The observer program at Shot BEE
included several phases including a preshot orientation,
observation of the detonation itselt, and postshot inspection of
an equipment display area, The 160 Navyv observers in Project
41.4 were also involved in Project 40,9, Navy Passive Defense
Training, during the KSS detonation ot 23 March 1955, Their
activities in Project 40.9 are discussed in the FSS to MET and
Shot ZUCCHINI volume. Although the observers were differentiated
by project, theyv operated as a single unit throughout their stay
at Camp Desert Rock, following the procedures outlined below (22

290y,

After the observers arvived at Camp Desert Rock, thoy
participated in an orientation program of lectures and tilms on
the characteristics ot a nuclear detonation, and the procedures
to follow during a detonation. n 15 Mareh, the obsevrvers made n

preshot tour of the equipment display arca.

At 0335 hours on 22 March, the dav of the BEE detonation,
the observers were transported bv Camp Desert Rock persennel 1o
trenches loecated 3,200 meters southwest of ground zero, Puring
the detonation, the observers crouched in the trenches, shicolded
trom the nuclear blast. At 035 hours, 30 minutes atter the
detonation, once Desert Rock radiological satety monitors had
surveved the area, the observers proeceocoded torward through the

cquipment display area, which began 640 meters toward ground soro
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in front of the observer trenches. Their tour through the dis-

play area is estimated to have proceeded as follows (5; 22: 27):

Equipment Location Observers' Arrival Time
2,560-meter display 0545 hours
2,100-meter display 0555 hours
1,740-meter display 0605 hours
1,000-meter display 0625 hours

640-meter display, including
displavs to 460 meters 0650 hours

The observers left the innermost display about 500 meters
from ground zero at 0705 hours and returned to the trench area at
0740 hours. At approximately 0750 hours, they departed in convoyv

from the trench area to return to Camp Desert Rock (22).

2.2 TROOP TESTS AT SHOT BEE

The two troop tests were conducted to provide data on mili-
tary tactics and doctrine, as well as to train command and staft
personnel in planning and conducting combat operations under the

anticipated conditions of a nuclear hattlefield.

Project 40,18, Location of Atomic Bursts, was conducted by
53 participants from Battery C (=),* 532nd Field Artillerv
Battalion (Observation) (27). The objectives of Project 10,18
were to test equipment and train troops in locating and deter-
mining the vield of a nuclear detonation, To pertform the
project, field survevs were conducted using AN/TVS-1 cameras,
MK-11 Bhangmeters, AN/MPQ-21X radar sets, and microphones,
Personnel manned ten surveyv stations located ten to 1R kKilometers

south to southwest of ground zero., Miring the detonation, the

*Some subordinate units were not present.,
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people at the stations attempted to identity the burst location
on n three-dimensional grid and to assess the vield ot the burst
(27Y. The station locations tollow (35).
UTM COORDINATES
Flash lLocation 1 759088
Flash lLocation 2 773976
Flash Location 3 794969
794964
Sound Control Point 79698
Flash Control Point 210961
Flash lLocation 4 R24953
Flash Location 5 834915
Sound Control Point KRHRKT !
(Alternate)

Project personnel were to travel to the above stations at
1630 hours on 21 March, twelve-and-one-halt hours betore the Beb
detonation, to set up the equipment at each designated station
location. Theyv were to remain at the stations during the
detonation and after the shot until data collection was
completed. All stations were located between 10 kilometers
southwest and 18 Kilometers south of ground zero (30)Y,

Project 1.6, the Third Marine Corps Provisional Atomie
Brigade Exercise, included 299 oftficers and 1,972 enlisted men o
the Third Marine Corps Provisional Atomic Fxercise Briogiade (dd
MCPAEBY.* This project marked the first use of tactiecal atr
support for militarv maneuvers at the Nevada Test Site (NTS).
*Of these personnel, 432 wore not encamped at Camp Desert Rock.,
These participants weore the pilots, maintenance, and support

personnel
California,
actually par

w simulated the

from the

Marine Corps A

uxiliary Air Station, Mojave,

The pilots were the only MAG 156 personnel who
ticipated in Project 41,6 at the NTS.  Thev
air atrack in support of the ground personnel,

20
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The Commandant ot the Marine Corps stated the tol owing

objectives tfor the Marine Brigade Fxercisce at Shot BiEE (2

e To attord commanders and statts realistic
training in planning and conducting operations
supported by nuclear weapons

e To further test and evaluate tactics and tech-
niques for the execution of air-ground task
missions involving the usce of nuclear weapons

e To develop new tactics and rtechniaues to
exploit the effects ot a nuclear explosion when
nuclear weapons are emploved in support ot air-
ground task tforces

e To familiarize personnel with the phenomena
incident to a nuclear explosion and the result-
ing effects

e To familiarize personnel with passive defense
measures to minimize or protect against the
etffects of a nuclear explosion.,

n 27 September 1954, the Assistant Chief ot Staft for
Operations, Marine Corps Headquarters, informed Marine Corps Test
Init 1 of Camp Pendleton, California, of the decision to conduct
an air-ground maneuver during the upcoming TEAPOT Series, and
ordered the unit to begin planning for the operation.

The Marine Corps Test Unit 1, comparable in size to a reintorced
infantry hbattalion, was activated in the summer of 1954 to field
test new concepts of tactical assault. Although these Marines
wvoere engaged in many tests and experiments, the highlight ot
their activities was the Marine Brigade bkxercise conducted at

Shot BEE.

In developing plans for the exercise, officers of the Marine
Corps Test Unit 1 attended a planning confereoncee on 27 October
1954 at Sandia Base, Albuquerque, New Mexico, and reqgquested
permission from the Armed Forces Special Weapons Project (AFSWP)
to conduct their exercise at Shot ZUCCHINI., oOn 17 November, at

an Air Force Special Weapons Center (AFSWC)Y planning conference
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at Kirtland AFB, the Marine Corps received approvial to stiage an

air-ground maneuver a. Shot ZUCCHINI. On 13 December, the

Commandant ot the Marine Jorps directed that the 3d MCPARB be
organized at Camp Pendleton. The 3d MCPAEB included units trom

! the Marine Corps Test Unit 1, whose commanding officer was desig-
i nated Chief ot Staftt. The 3d MCPAEB included units trom the

! First Marine Division and Aircraft, Fleet Marine Force bPacitic.

: The air operations units for the 3d MCPAEB woere to bhe
provided bv the Commanding General of Fleet Marine Force Pacific.
On 3 Januaryv 1955, several helicopter squadrons trom Marine

Helicopter Transport Group 36 from Marine Air Group 15, and

*
Marine Air Support Squadron 3(-) were directed to Desert Rock,

Nevada, and the Marine Corps Auxiliarv Air Station, Mojave (2).

On 10 January, representatives from the newlyv formed 3d
MCPAEB attended a Desert Rock VI planning meeting at Sixth Army
Headquarters in San Francisco. During this meeting, the Marines
were informed that their maneuver had been rescheduled tor Shot
TURK because the Armv wished to conduct a field exercise at Shot
ZUCCHINI. The Commander of the exercise questioned this
reassignment, since detailed plans had alreadyv been made for
ZUCCHINI. nlv five weeks remained betfore TURK's scheduloed
detonation on 15 February 1955, a period of time consideroed
insutficient for reorganizing the Marine mancuver plans,
Subsequently, during a 17 Januarv 1955 conference at Headauarters
Marine Corps, the Marine Corps and the Armv agreed that the
exercise could be condn 4 during Shot BEE, which was scheduled

frave 18 March.,

Within the next week, the 3d MCPAEREB made the noecessary
changes in its operating plans and on 25 Januarv the Depatv
Fxercise Director approved the new plans.  The Marine Corps then
sought approval from the Test Director of the Jdoint Test

organization «.JTOy, The Tost Director concurred v 4l asheots

* e
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of the Marine Corps plans, including encampment of Marines at the

NTS on the day betore the shot.

The 3d MCPAEB also included two smaller componcents, a Marine
Camp Detachment and a Helicopter Support Unit. The Marine Camp
Detachment administered the Marine camp at Desert Roek, and the
Helicopter Support Unit served as a task support unit for the

helicopters of the bhrigade (3).

On 25 Februarv 1955, tre Marine Camp Detachment left Camp
Pendleton for Camp Desert Rock by air and ground convov. Bv the
tollowing dav, all 168 members of the Marine Camp Detachment had
arrived at Camp Desert Rocek. On ® and 9 March, a vehicle convov
departed from Camp Pendleton tfor Camp Desert Rock. The convoy
included 871 members of Marine Corps Test Unit 1, surface
elements of Marine Helicopter Transport Group 36 (=), and Marino
Air Support Squadron 3 (=Y. The convov arrived at Camp Desert

Rock on 10 March.

The surface olements of Marine Aly Group 15(-) arr..cced at
the Marine Corps Auxiliarv Air Station, Mojave, California, on 10
March, They were followed by the air elements on 11 March.
Marine Air Group 15 (-) operated trom Mojave, rather than from
Camp Desert Rock. This group would simulate an air atitack on
assault objectives during the exercise and rerturn to Mojav., Thie
Marine Helicopter Transport Group 36 (-) probably rtraveied to
Camp Desert Rock at the same time as the other units ot the Ha

MCPAER.

The main elements of the 3d MCPAFR, including the Hoad-
quarters and Service Companv, lett on 10 Yoreh in 39 BAD aircratft
helonging 1o Air Fleet Marine torce Paciti and operating trom b
Toro Marine Corps Air Station, Santa Ana . Calbitornia . noear Casp
Pendletons  This airiitt transported over 1300 Mapiaes 1o (v

Springs B, near Desert Hock (2,




From 11 to 21 March, the 3d MCPAEB engaged in preparations
for the maneuver at Shot BEE (2).

e On 12 March, an unknown number of Marines
observed the detonation ot Shot HORNET.

e On 16 March, an oftficer from the Deputy kxor-
cise Director's staft conducted a radiological
safetyv orientation for all brigade personnel,

¢ (n 17 and 19 March, the tactical portion of
the exercise was rehearsed at the NTS.

® n 20 March, a live monitoring exercise was
conducted in the area of the Shot TURK ground
zero to prepare for radiological monitoring at
the landing zones.

The exercise began on 21 March, when Marine units left Camp
Desert Rock for the NTS. Figure 2-1 shows the positions occupied

bv the Marines at the NTS during the exercise.

At 1300 hours on 21 March, Headquarters and Service Company,
Marine Air Support Sguadron 3 (-), and the command personnel of
Marine Helicopter Transport Group 36 left for their command posts
in a convov of 46 vehicles. They arrived at their destination at
1426 hours. The Headquarters and Service Company was located
about 14 kilometers southwest of ground zero. This location
served as the Brigade Command Post. The command post for Marine
Helicopter Transport Group 36 (-) was in about the same location
or 940 meters west of Loading Zone 2. Marine Air Support
Squadron 3 (-) was located at the Brigade Direct Air Support
Center, where all Marine Corps air operations were regulated
under the supervision of the Air Operations Center. The Direct
Air Support Center was 13 kilometers southwest of ground zero.
Together, the three posts formed the headcuarters for Marine

Corps activities during Project 41.6 (1; 28).

The first convoyv of Marine assault units left Camp Desert

Rock at 1315 hours. They traveled in 36 vehicles and arrived at
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Loading Zone 3 at 14586 hours. At 1330 hours, 30 vehicles
carrying more Marines letft Camp Desert Rock for lLoading Zones 1

and 2. Thev reached the loading zones at 1449 hours (28).

At 1430 hours, the air elements of Marine Helicopter Trans-
port Group 36 lett Camp Desert Rock tfor Loading Zone 1. The
contingent was to consist of 30 helicopters and their pilots, one
officer, and eight enlisted men. The surface celements of
Transport Group 36 traveled by convoy to their assigned
positions at loading Zone 1. These oloments spent the night

before the BEE detonation encamped in the forward area (3).

At 0217 hours on 22 March, a convoyv ot 15 vehicloes lett Camn
Desert Rock, arriving at the trench area 3,200 meters tfrom ground
zero, at 0339 hours. The lTast convoy of Marines departed from
Camp Desert Roceck at 0232 hours on 22 March, traveling in a convoy
of 14 vehicles, Thev reached the trench area at 0352 hours.
Documentation indicates that Camp Desert Rock support elements
transported troops to the trench area, and parked their vehicles
at News Nob near Yucea Pass (28).  Four F-9Fs of Marine Air droup
15(-) left the Mojave Marine Corps Auxiliary Air Station at 04105
hours and arrived over lathrop Wells at 0450 hours. A total of 20
aireraft left Mojave at approximately 45-minute intervals, tour
aircratt at a time, and ftollowed the same tlight pattern (2, 3.
After ecach set of aireratt made the strike objoctive, theyw

returned to Mojave and began the pattern again,

At 0502 hounrs, three minntes bhotore the detonation, some
Marines crouched in the trenches, 3,700 motors southwest ot
ground zZero, At the same time, other Marines turther trom ground
zoro sat down and faced awav trom the point of detonation,

shielding their oves with their hands or arms, The planned

O
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disposition of these ground personnel in the NTS at the time of

the detonation was as shown below (3).

At the Command Post Number of Personnel
e Headquarters and Service Company 158
® Marine Helicopter Transport Group 36(-) 90
® Marine Air Support Squadron 3(-) 42

At loading Zone 1

® Marine Corps Test Unit 1 96
® Marine Helicopter Transport 39
Group 36, 30 of whom were
helicopter pilots

e Helicopter Support Unit )

® Public Information Office 9
representatives

At Loading Zone 2

e Marine Corps Test Unit 1 202
® Helicopter Support Unit 15
e Marine Helicopter Transport Group 36(-) 23
At Loading Zone 3 Number of Personnel
® Marine Corps Test Unit | 220
e Helicopter Support Unit 18
® Marine Helicopter Transport Group 36(¢-) $]

In the trench area

® Marine Corps Test Unit | 594
e Marine Camp Detachment 157
e Marine Helicopter Transport Group 36(-) 20
e Public Information Oftice 3

representatives

DY
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The remaining 534 Marines were Marine aircrew and ground
personnel operatiag from Marine airbasces in Calitfornia, and

Marine Corps administrative personnel at Camp Desert Rock.

In addition to the Marines, various equipment was positioned
in the loading zones. Thirty Marine Corps helicopters were in
Loading Zone 1, and simulated palletized supplics were in Lowding
Zone 2. Six 75mm pack howitzers, six 4.2-inch mortars, and throee

75mm recoilless ritles were located in loading Zone 3 (2).

At 0510 hours, five minutes aftor the detonation, the
maneuver hegan, It consisted of an airlitt, an assault on the
objectives, and a tour of the equipment displav area. Al
participants in the exercise mancuvered in the arcas wost oand

southwest of the BEE ground zero.

At 0512 hours, two helicopters, ocach carrving a radiological
safety monitoring team, tlew trom fosding Zone 1 to landing Zones
Able and Baker (2. At O0YT Gones, atter the radiological satoty
monitors had declared the landing zones sate, the remaining 28
helicopters, in attack formation, tollowed the load helicopters,
These 28 helicopters were to flv 102 troops.  The airlitit

helicopters then landed, and the troops disembarked.,

The first tlight ot tour F-9Fs trom Marinc Air Group 15
conducted a strike over Syneline Ridge at the objectives 90
seconds hefore the second wave of helicopters touched down on
Landing Zones ABLE and BAKER. Since the initial two helicopters
left at 0512 hours, three minutes elapsed bhotfore the second wave
wals signaled to leave, It 1s assumed that the tirst group of
FOFs made their strike hetween 0515 and 0518 hours, when tho
first helicopters of the second wave *had alreadv landed.  The air
strikes probably continued at d5-minute intorvals antil the ona

of the maneuver (2: 3).
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Upon completion of the initial helicopter 1ift, Marine Corps
Helicopter Transport Group 36 began the second phase of the air-
1ift. It was planned that 318 troops would he transportied in 114
sorties from loading Zones 1, 2, and 3 to lLanding Zones Able and

Baker (3). They completed the airlift at 0623 hours.

Concurrently, Marines located in the trenches marched to
L.Loading Zones 4 and bH. The Marine Camp Detachment did not accom-
pany these troops, since their participation was limited to
observing BEE from the trenches (2). The helicopters returned
from the final lift between loading Zones 1, 2, and 3 and the
Landing Zones, and transported Marines and equipment from loading
Zone 4 to landing Zono Able and trom loading Zone D to landing

Zone Bakor.,

This third airlift phase was to transport 594 Marines in 160
loads (3). The 1ift from all five loading Zones was completed by

0900 hours (2).

The fourth airlift phase hegan at 0955 hours, atter all the
Marines had been transported to their assigned landing zones.,
The Second Platoon, consisting of 48 troops trom A Company,
Marine Corps Test iinit 1, was airlifted from landing Zone Able to

l.anding Zone Charlie (2; 3).

Upon disembarking from the helicopters, the Marines fanned
out to seize their attack objectives. Those at landing Zone Able
assaulted Objective Nan; those at landing Zone Baker attacked
Objective Sugar; and those at landing Zone Charlie seized Objoece-
tive William. The mancuver ended at 1500 hours with the captuar
of all objectives (2)y., The Marines were then transported to the

equipment displav area.

The display area was located southwest of the BEEF ground

zoero, at a distance ranging between 460 meters and 2,560 meters




trom ground zervo. The area featured equipment, such as tanks and
mortars, and manneqguins dressed in Marine Corps unitorms. The
assault units toured the display area between 1500 and 1730
hours, atfter the maneuver was completed. After touring the
equipment displav, these Marines checked in at the Decontami-
nation Station at Yucca Pass. Thev reached Camp Desert Rock ot

2000 hours (2).

Documentation indicates that the Marine Camp Ik tachment,
which observed BEE from the trenches but did not participate in
the maneuver, may have toured the display area with the troop
orientation and indoctrination observers at 0535 hours and then
returned with the observer convov to Camp Desert Rock at 0750

hours (28).

The Brigade Direct Air Support Center, under the supervision
ot the Air Operations Center, coordinated the 30 H-19 helicopters
that airlifted the Marines to their attack objectives during the
exercise.,  Other air support was provided-bv the 22 F-OF airceratt
of Marine Air Group 15, which staged from the Marine Corps Aux-
iliary Air Station, Mojave, California, and byv tour R-40 aircratt
from the First Air Delivery Section, Fleet Marine Force Atlantic;
with loading personnel from the Pirst Combat Scrvice Group, Fleot
Marine Forcee Pacitic. The R-40 aircratt, which staged from Kl
Toro Marine Corps Air Station, Santa Ana, California, delivered
supplies for assault personnel beginning at 1358 hours. These
F-9F and R-40 aireraft were also controlled bv the Air Operations

Center (3).

2.3 THCHNTCAL SERVICE PROJECTS AT SHOT BEE

During Operation THAPOT Technical Service Projects were
designed to test the effects of nuclear weapons on oprdnance,
material, tortifications, structures, and equipment ., Twoy
technical service projects were condieted by Fxercise hosort Rock

VI ot Shot REE, as listed in table 2-1.
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The Specific objectives of Project 40.19, Sixth Army CBR
Detense Team Training were to (30):
e Determine the capabilities f Chemical,

Biological, Radiological (CBR) teams to perform
emergency radiological defense missions

® Provide CBR teams training under actual
rudiological conditions

e Determine the adequacyv of the organization and
monitoring cequipment provided bv Department of
the Army directives concerning CBR teams,
At BEE, two CBR teams consisting of a totral ot 22 men pertormed
radiological survevs of the test area on shot-dayv and on the two
tollowing davs. The teams were required to determine the
isointensity lines trom 1 to 16 roentgens per hour (R/hy, to

delineate areas of maximum intenstity, and to plot the tindings

(30).

Project 40.21, Ordnance Vehicular FEquipment Test, was
conducted by the Ballistice Rescarch laboratories, The prineipal
participant in the project woas the 573rd Ordnance Compaonv, whoo h

positioned the test ecquipment with the assistance ot et ront
Arsenal personnel.  Ballistic Rescarch ITaboratoricos porsonncel  Cpoon
Project 3.1 recorded blast pressures trom gauves loeaton on oor
near the test cquipment, while Army Chemical Corps personnel tran

Project 2.7 took radiation measurements (38). L

The objectives of Project J0.21 were to deteroane 1he
oftfects of roll-over satety bars in minimizingg darmae e to Whee Lo

vehiclos, in order to obtain experimental data tor the totare

design of militarv vehicles, and to investigato tho whire lbotng

effect of armor against gamma radiation (3%, The cgarpeant ws

placed in 11 positions, at distances ot 2000 mets rs 1o 0 0110 i
meters trom grouand zeoro,  The velriedles dncelafed tore o Vods 1ank. "

one ML armored personnel carvricr, one TO7 ol tanrape Do g

STX deeps, toar Vive-ton coryo trieke s oand twe i Do
P ks, Projoect personnae ] we oo ot regqiir e T b oy
i
3




area at the time of the BFEE detonation, Dosimetrv data were
recovered after the detonation, when radiation intensities
permitted, and the equipment was removed for use at subsequent
events (27; 38).
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CHAPTER 3

JOINT TEST ORGANIZATION OPERATIONS AT SHOT BEE

During Shot BEEK, Department of D-fense (DOD) personnel
participated in a variety of diagnostic, militarv effects, and
training projects, as well as Air Force Special Weapons (Center
(AFSWC)Y support missions. These activities required Department
of Defense personnel to enter the forward area before, during,
and after the shot. The Test Manager declared the area open for
recovery operations at 0644 hours, one hour and 39 minutes after
the detonation. The military personnel of the Armed Forces
Special Weapons Project (AFSWP)Y Field Command Military Kffects
Group conducted 22 projects during the BEE event. In addition,
AFSWP coordinated tour operational training projects conducted by
personnel of the Marine Corps and Air Force (Tactical Air Command
and others). DOD personnel were also involved in seven projects
conducted bv the Los Alamos Scientific lLaboratory (LASLY Test
Group, the lUniversity of California Radiation Laboratory (UCRI)
Test Group, and the Federal Civil Defense Administration Civil

Ettfects Test Group (CETG)Y.

Detailed descriptions of project objectives and general
project activities are contained in the TEAPOT Series volume.
The information contained in this chapter addresses onlyv those

project operations unique to Shot BEE.

3.1 FIFLD COMMAND MILITARY EFFECTYS GROUP PROJECTS AT SHOT BEE

In order to studyv the vield characteristics and weapons
oftfects of nuclear devices relevant to militarv applications, the
AFSWP Military Effects Group sponsored the weapons effects proj-
ects at Shot BEE as shown in table 3-1. Because, in most cases,

many of the same people performed both preshot and postshot
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Table 3-1: FIELD COMMAND MILITARY EFFECTS GROUP PROJECTS,

SHOT BEE

Estimated
Project Title Participants Personneil
12 Shock Wave Photography Ndval Orgnance Laboratory 2
1 Overpressure and Dynamue Pressure versus Time and Stantord Research Institute 15
Distance
114b Measurements ot Air blast Phenomena with Selt Ballistic Research Laboratones 6
recording Gauyes
21 Gamma Exposute versus Distance Ay Signal Corps Engioeenng Laboratoties 4
22 Neutron Flux Measurements Naval Research Laboratony &
251 Fallout Studies Chemiucal Research Laboratory Chemucal *
Wartare Laboratory
2 8a Contact Radation Hazard Associated with A force Special Wedpons Center 5
Contamunated Aircraft
28b Manned Penetrations of Atonuc Clouds An Force Special Weapons Center 2
KR! Response of Drag type Equipment Tarqets in the Batiistic Resedrch Laboratories b
Precursor Zone
KB Destructive Loads on Aircratt in Flight Wrnight Ai Development Center *
b2 Effects on Fighter Type Aircraft in Flight Wright Ae Development Centet 2
61 1a Evaluation of Miltary Radiac Equipment Army Signal Corps Engineenng Laboratones 3
61 1b Evaluation of a Radiological Defense Warrming System Army Signal Corps Engieenng Laboratonies 3
63 Missile Detonation Locator Army Signal Corps Engineenng Laboratones *
6.4 Test of IBDA Equipment Wrnight Air Development Center 14
65 Test of Awborne Naval Radars for IBDA Bureau ot Aeronautics 2
81 Measurement of Drect and Ground reflected Thermal Bureau of Aerondgutics B}
Radiation at Altitude
84b Thermal Measurements from Fixed Ground Naval Radiological Defense Laboratory 3
Installations
8.4d Spectrometer Measurements Naval Radiological Defense Laboratory *
Baf Bolometer Measurements Naval Radiological Defense [ aboratory
a1 Techmeal Photography Lookout Mountamn Laboratory AFSWC A Force
Missile Test Center EG and G
94 Atamie Cloud Growth Stady A Force Cambndge Resoarch Center »
US. Weather Bureau EG and G

® Unknown

—_




activities, estimates reflecr the maximum number ot DO partici-

pants who would have been involved in the project.,

Most Military Eftfects Group projects required personnel to
assemble diagnostic equipment and instruments in the tield sov-
eral davs or weeks betfore the shot, and to retrieve the oxperi-
ments or record data atfter the detonation. When the Test Manager
declared recovery hour at 0613 hours, the project personnel were
authorized to proceed, with a radiological satetyv monitor, to

recover data from their experimentse.

Project 1.2, Shock Wave Photography, was designed to photo-
graph the progression of the blast.  Four cameras were used trom
a camera station located approximately 2,000 meters from ground
zero. The location was just outside the 0.01 R/h initial survey
radiological satetv line. The film was probablyv recovered latoe

on shot-dayv by two persons in one hour (35

39y,

For Project 1,10, Overpressure and Dvonamic Pressure versus
Time and Distance, 24 channels of instrumentration were placed at
¢ix stations radiating from ground zero to determine pressure
variations produced by the detonation. Measurements of side-on
and dvnamic pressure were taken using pitot-tube gaunges at throee-
and ten-toot clevations above the surtace, NSide—-on pressure was
also measured at ground level and at ten teet, The closes!t
instrumentation station was 390 meters south of ground sero, with
the recording shelter 510 meters trom ground zero,. About 15
men spent cight davs building the instrumentation shelter and
installing the instrumentation betore Shot RBELF., Project porson-
nel did not reenter the arca until sometime atfter recovery hour,
Five porsons probablyv spent three davs recovering the data torp

Shot BEEF and removing the instrumentation and towers (357 D).

Project 1.14b, Measurements ot Air-blast Phenomena with

Selt-recording Gruges, was designed to measure preossure




variations produced by the detonation,. Self-recording gauges
were placed on two lines extending from ground zero, one running
to the northeast and the other to the southwest. Both instrument
lines had station locations ranging trom 325 to 1,150 meters from
ground zero., Preshot surveving, construction of instrumentation
mounts, installation, and checking of gauges for BEL probably
took six persons two weeks. Postshot recoverv of data was
probablv accomplished on shot-dayv at the stations tarthest trom
ground zero, by two persons in four hours. Recoverv ot the data
from the stations closest to ground zero was probably
accomplished by three persons over a two-dayv period, beginning

sometime after recoverv hour (7; 35)Y.

For Project 2.1, Gamma Fxposure versus Distance, 24 dosim-
eter stations were arranged along a line between 475 meters and
about 2,710 meters from ground zero to determine gamma radiation
hazard at various distances. One hour after the Test Manager
declared that recoverv operations could begin, three persons in
one vehicle, accompanied bv a radiological satety monitor also
from the Army Signal Fngineer laboratories, began to recover
dosimeters from stations located south of ground zero. The
project personnel were to start recoveryv operations from the
farthest station location and work toward ground zero as tar as
the radiation situation permitted. It was estimated that thesoe
project personnel spent about 20 minutes in the shot area (23

35).

Project 2.2, Neutron Flux Measurements, was designed to
evaluate the neutron radiation hazard at various distances trom
the detonation. Neutron detectors were all connected to a cable
laid from 180 meters to 910 meters 7-om ground zero, After
recovery hour, five persons in one vehicle, including one monitor
from the 1st Radiological Satetv Support lUnit, entered the shot
area to pull the cable out to an areca of low radiointensity and
recover the neutron detectors. This party spent about 30 minutes

in the shot area recovering all detoctors (25: 35).,
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Project 2.5.1, Fallout Studies, involved soil sampling to
evaluate the radiation hazard caused by fallout. Information
concerning personnel activities for Project 2.5.1 was found only
as it pertained to Shot kSS. The number of DOD personnel
involved for Shot BEF and their activities therefore are not

known (46).

For Project 2.Ra, Contact Radiation Hazard Associated with
Contaminated ‘Aircratt, approximately five individuals surveyved

"

the same T-33 aircraft surface at distances of one centimeter,
eight centimeters, 0.3 meters, and one meter to determine how the
degree of contamination varied as a function ot Jdistance. The
aircraft survey took approximatelv two hours, and was repeated
over the next two davs to document decav rates on portions of the

aircraft that ground-crews would be likely to contact (14; 35).

For Project 2.8b, Manned Penetrations of Atomic Clouds, one
T-33 aircraft with a pilot and a radiological safety monitor took
off from Indian Springs AFB and recorded an intensity of 500 R/h
in the nuclear cloud at an altitude of 35,000 feet, 31 minutes
after the detonation. The aircraft spent about 18 scconds within
the cloud, and returned directly to Indian Springs AFB, where the
pilot and passenger were monitored and decontaminated.  The
external dose, as measured by the pilot's chest hadge, was
approximatelv 2 to 2.5 roentgens. The internal and external

exposures measured by film badges were about the same (6; 35H).

Project 3.1, Response of Drag-tvpe Egquipment Targets in the
Precursor Zone, was designed to examine the abilitv of venicles
to withstand blast effects from the detonation. On one side of
the BEE shot-tower was a large asphalt area and on the other side
a desert area. Fight 1/4-ton trucks were arraved from 540 to 765
meters on bhoth sides of the BEE tower, on the desert and asphalt
surfaces. In addition, several pieces of Marine Corps equipment

were also exposed (50).

37

- o . ; et




[t is estimated that before Shot BEEK, five persons ecach
spent two dayvs placing and instrumenting the 16 vehicles and the
Marine Corps cquipment. Atfter BEE, it is estimated that four
individuals, including a orane operator, took one dayv to clear

the area atter recovery hour (35).

Project 5.1, Destructive Loads on Aircratt in Flight, was
conducted to determine the ability of aireratt to survive the
gust loading from the detonation. Personnel were responsible for
maintaining and operating a drone and the director aireratt
involved in the project.  One QF-80A drone was launched to
determine the eftects of a nuclear detonation on telemetered
signals (43).

Project 5.2, Fftecets on Fighter Tvpe Airceratt in Flight,

involved two F-g1F aircerat: provided by AFSWCO to determine the
abilityv of fighter planes to survive the blast forces produced by
the detonation. At detonation, the first aireratt was at a stant
range otf about 2,000 meters tfrom the burst and at an altitude of
7.795 feet above burst height, oriented in level-flight position
tail-on to the hlast. The second aireratt was positioned in
level-flight altitude to recceive symmetrical and asvometrical
stde—-on pusts from the bhlast., At detonation, the scecond aiveratt
was at a stant range ot about 5,240 meters and at an altitude ot

10,330 teet above burst height (35, 44).

For Project 8.1.1a, Fvaluation of Military Radine bgquipment,
dosimeters in tubes were placed at 13 locations between 900 and
2,700 meters trom ground zero.  They were rotrieved by three
persons, including a radiological satfetv monitor, approximately
two hours atter recovery operations were permitted by the Test
Manager., While in the shot area, project personnel placed addi-
tional dosimetry equipment to measure radiation decayv rates, It

wias retriceved on the second dav atfter the BEEF detonation (11 36y,




For Project 6.1.1b, Evaluation of a Radiological Defense
Warning Svstem (also known as Project CLOUDBURSTY, two radio-
logical detense warning syvstems were installed south of ground
zoero, 18.7 and 2R.6 Kilometers, respectively, and a third was
located 16.1 kilometers southwest of ground zero. Before the
detonation, three persons probably spent two davs selecting site
locations, mounting the detectors, and checking equipment, Post -
shot recovery of the detector svstems was probably accomplished

bv three persons in one dav (35; 40).

Project 6,3, Missile Detonation locator, was ficlded to
evaluate a radar syvstem used to determine the location of a
nuclear detonation from a tactical range bv detection and analv-
sis of the electromagnetic radiation emitted bv the burst, The
locator svstem consisted of broad-band receivers set up in
California on basclines approximately 115 and 320 kilometers {rom
the test sitoe, Radio links bhetween the stations provided the
fime comparisons necessary to determine relative colectromagnet i

pulse time of arrival at each station (35; 37.

Project A.4, Test of IBDA Fquipment, was conducted to
cevaluate the Indirect Bomb Damage Assessment (IBDAY svstem that
was designed to determine the lTocation, height of burst, anig
vield of a4 nucelear detonation., The IBDA system was installed in
a B=50D airceratt and consisted of the standard radar set
AN/APO-21:; 1 bomb-danmage evaluaation group, AN/APA-T106 (XA-1), 1
recording seot o Tight and time, AN/JASH-1 (A-1), and a2 k-17 acerial
cameria, Twor F-9d nircratt were ecach instrumented with one
recording set oand one bomb-spotting camera to determine the
maximum operating range of the vield-measuring component of the

svstoem,

The B-H0 <staproed ot ot kirtland AFB and normally hed o crew
ot ten, Sihee enginecering ovalugation tests woere boeingy condng iy

two individual<s (one engrineer and one technioeiany went
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monitor and ensure the operation of the IBDA system. It was
positioned by radar navigation, simulating a drop aircraft, and
at zero time was located about five nautical miles from ground
zero. The F-94s, each with two crewmen, staged out ot Indian
Springs AFB. Thev were positioned by radio navigational aids at

altitudes off 30,000 and 35,000 feet and at distances of about

180 to 210 kilometers west-southwest from ground zero (15; 19; 35).

The objective of Project 6.5, Test of Airborne Naval Radars
for IBDA, was to evaluate the suitabilitv of standard Navy radar
to determine height of burst, location, and vield of a detona-
tion. Two AJ-2 aircraft were to participate in this event, but
one aborted because of mechanical difficulty. The remaining
AJ-2, with a crew of three, was at an altitude of 34,000 feet on
a 3ll1-degree heading inbound, about 17 kilometers southeast of

ground zero at the time of detonation (19; 35; 47).

Project 8.1, Measurement of Direct and Ground-reflected
Thermal Radiation at Altitude, was conducted to determine the
ability of Navy aircraft to withstand the thermal radiation
produced by a nuclear detonation. At the time of the burst, an
AD-5 aircraft, with a crew of two, was at a slant range of about
3,400 meters and at a height of 6,755 fect above the burst. An
AD-6 aircraft, also with a crew of two, was at a slant range of
about 5,100 meters and at a height of 14,255 feet above the

burst. A third AD aircraft was used as a standby (35; 36)Y.

Project 8.4b, Thermal Measurements from Fixed Ground
Installations, was conducted to measure the thermal radiation
from the detonation at ranges where damage to military targets
results. The installations were located 1,580 and 2,010 meters
from ground zero. It is estimated that preshot selection ot the
sites and placement of project instrumentation probably took two
persons 12 hours. Postshot recovery ot data was probably accomp-
lished by two project personnel and a radiological safety monitor

in one hour on shot-dav (31; 33).
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Project R.4d, Spectrometer Measurements, was conducted to
measure the thermal radiation produced by the detonation as a
function of time. The recording spectrometer used in this
project was located in Building 410, near the Control Point area

in Yucca Pass (35; 42).

Project 8.4f, Bolometer Measurements, was designed to
determine changes in the amount of thermal radiation produced at
various times.after a detonation. All data were taken from
Building 410, situated near the Control Point area at Yucca Pass,

providing line-of-sight to the BELE ground zero (32; 35; 41).

Project 9.1, Technical Photography, was conducted to docu-
ment project activities and results. The project was conducted
primarily by Fdgerton, Germeshausen, and Grier (KEG and G), a
government contractor, but also included personnel from the
1352nd Motion Picture Squadron of the Air Force lookout Mountain
Laboratory (18; 19; 35). Project 9.1 called for an aerial
photographic mission. An RC-47 flew a six-minute holding pattern
located from 10 to 16 kilometers southeast of ground zero at an
altitude of &,000 to 10,000 feet. The RC-47, manned bv personnel
from AFSWC and the Air YForce Missile Test Center did the
photographic work. Its crew numbered three, and three

photographers were also aboard (19).

Project 9.4, Atomic Cloud Growth Studyv, was designed to
study the changes in the nuclear cloud. DOD involvement inceluded
the Air Force Cambridge Research Center, who collaborated with
the U.S. Weather Bureaun to measure the rate of clond rise and
maximum cloud height. Theodolite, used as a measuring dovice,
was located at the north fence of the Control Point in Yucca Pass

(24).




3.2 DEPARTMENT OF DEFENSE PARTICIPATION IN LOS ALAMOS SCIENTIFIC
LARORATORY TEST GROUP PROJECTS AT SHOT BEE

LASL, a weapons development laboratorv of the AKC, developed

nine of the 13 nuclear devices ftested during the TEAPOT sSeries,

including the BEE nuclear device. LASL also sponsored and per-

formed 16 diagnostic experiments to measure the outputs and

effects of the BEE detonation., Of these 16 projects, only tour

included DOD personnel, as listed in table 3-2.

Table 3-2: TEST GROUP PROJECTS WITH DOD PERSONNEL INVOLVEMENT,

SHOT BEE
Estimated
DOD DOD
Projact Title Sponsor Agency Capacity Parsonnel
1.2 Radiochemistry Samphing LASL UCRL 49261h Test Squadron, Cloud Sampling 6
21.2 Sample Collecting AFSWC
18.3 Time Interval LASL Naval Research Fielding and Recovening *
Measurements Laboratory
18.4 Spectroscopy LASL Naval Research Fielding and Recovenng *
Laboratory
18.5 Disturbed Air Element LASL Naval Research Fielding and Recovering *
Laboratory
36 Methods for Determining Federal Civil Defense Army Chemical Center: Consultars *
Yields and Locations of Administration Ballistics Research
Nuclear Explasions Laboratory
39.7 Physical Measurement Federal Civit Defense Air Farce School of Fieiding and Recovering 2
of Neutron and Gamma Administration Aviation Medicine; Navat
Radiation Dose from Research Laboratory
High Neutron Yield
Weapons and Correlation
of Dose with Biological
Effects

* Unknown

Project 11.2, Radiochemistry Sampling, was poertormed by

AFSWE and is disenssod in section 3.6,

Project 1R.3, Time Interval Meagsuremoents, wie poertormedg o
LASI by the Naval Research Tabhoratory, P'rojoct peraonned

photographically moqasared the time interval taor the comvasior
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gamma ravs released from the detonation of BEEK. The project
camera station was located about 18 kilomet::rs from the BEE
ground zero. roject personnel arrived at the <tation hefore the
shot to load film in cameras, and returned after the detons' :on

to recover the film for processing (358).

The remaining two projects, 18.4, Spectroscopy, and 18.5,
Disturbed Air FElement, were conducted byv the Naval Research lab-

oratory of Washington, D.C., and LASL (35).

3.3 UNIVERSITY OF CALIFORNIA RADIATION LABORATORY TEST GROUP
PROJECTS AT SHOT BEHK
The University of California Radiation Laboratoryv Test Group
conducted two projects at BEE. Of these two projects, only
Project 21.2, Sample Collecting, involved DO participstion, as

discussed in section 3.6, the AFSWC portion of this chapter.

3.4 DEPARTMENT OF DEFENSE PARTICIPATION IN CIVII, FFFROTS TEST

GROUP PROJECTS AT SHOT BEE

The FCDA Civil Effects Test Group (CETG) sponsored 11 proj-
ects at Shot BEE. Two of these projects, as indicated in Table
3-2, involved DOD personnel. Onlyv Project 39,7, Phvsical
Measurement of Neutron and Gamma Radiation Dose trom High Neutron
Yield Weapons and Correlation nf Dose with Biological Ftfects,
involved DOD personnel in fielding operations at the NTS.  Proj-
cct 31.6, Methods for Determining Yields and Tocations of Nuclear
Explosions, involved personnel from the Armyv Chemical Center only
on a consulting basis. AFSWC personnel also tlew o C-37 tor
radio-relav required by Project 37.1, Factors Intlaencings the
Biological Fate and Persistence of Radioactive bFallout | oand
Project 37.2, Phenomenology of Fallont at Near bastance, Thi -

mission is discussed in section 3.6,
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Project 39.7, Physical Measurement ot Neutron and Gamma
Radiation Dose from High Neutron Yield Weapons and Correlation of
Dose with Biological Effects, was designed to correlate by
physical and biological means, the radiation dose and effect from
nuclear devices expected to vield high ratios of neutron to gamma
radiation. This objective was accomplished bv exposing neutron
detector tfoils, tissue-equivalent chambers, and animals to the
nuclear detonation. At midnight on 21 March 1955, four parties
of project personnel placed the toils, chambers, and animals at
stations ranging between 420 meters and 1,850 meters east and
southeast trom ground zero (35). Ten minutes after the
detonation, the same four parties drove to the test stations and
retrieved the instruments and animals. Fntering the area this
soon atfter the shot would have required special permission from
the Test Manager. The length of their stayv in rhe test area 18
not known. According to the Project 39,7 Weapons Test Report,
DOD participation in the project was limited to one person trom
the School of Aviation Medicine who was probablyv an adviser to
the project, and one person from the Naval Research laboratorv,

who mav have been with the fielding and recoverv parties (2693,

3.5 DOD OPERATIONAL TRAINING PROJECTS AT SHOT BEr

Four DOD operational training projects were conducted at
Shot BEE as. shown in table 3-3. This table also indicates the
tvpe and number of airceraft used in these projects.  The primary
aims of these operational training projects were to 108t service
tactics and equipment and to train militarv personnel in the

eoffects of nuclear detonations.,




Table 3-3: DOD OPERATIONAL TRAINING PROJECTS, SHOT BEE

Type Type No. No. DOD
Project Title Sponsor Mission | Aircraft | Aircraft Staging Base Personnel
40.3 Crew Indoctrination Tactical Air Command Air F-84 4 George AFB, 4
Cairformia
40.6 Calibration of Air Force Ground Hebh- 1 Camp Mercury, 5
Electromagnetic Effects Air copter Nevada
40.8 Calibration of Bomb Debris | Air Force Air F 84 1 Indian Springs 1
AFB. Nevada
40.13 Tactical Indoctrination Marine Corps Air F3D 7 El Toro 7
for a Marine Aircrew Marine Base,
Califorma

Project 40.3, Crew Indoctrination, involved tour F-81s
operating trom George AFB, California. Betore the detonation,
the aircraft maintained their position 110 to 130 kKilomoters east
of ground zero. They then flew at 28,000 to 29,000 feet on a
270-degree vector toward the NTS. Two minutes before the
detonation, the aircraft descended from 28,000 teet to 19,000
feet, Within eight kilometers of ground zero, the planes turned
to a heading of 360 degrees until the arrival of the hlast wave,
After blast-wave arrival, the planes returned to their home hiase

(4; 19).

Project 40.6, Calibration of EKlectromagnetic Fttects, was
performed by Air Force personnel to studyv the characteristics ot
the electromagnetic pulse following the detonation of a nuclear
device. At 1300 hours the dayv hefore the Bl detonation, three
persons in a helicopter were to depart from station 10,6b on
Yucca Tlake, 10.5 Kilometers south of the BEE ground zero, to
service eight sets of unmanned recording equipment located around
ground zero at distances between 10 and 20 Kilometers, Fstimated
time for their activity was four hours. Two honrs betore the
detonation, two persons in two vehicles were to arrive at statian
40.6h on Yucca lake to operate the equipment un. il two hours
after the detonation., In addition, two more persons were to man

station 40.6¢c, 12 kilometers northwest of pground zero, to operate




equipment until one hour after the shot. This latter activity,

however, was cancelled (19; 35).

Project 40.8, Calibration of Bomb Debris, was sponsored by
Air Force personnel to determine the relative vields of all
pertinent nuclear products and residues useful in characterizing
nuclear weapons. Gaseous samples were taken of the nuclear cloud
debris by one F-84 aircraft from the AFSWC 4926th Test Squadron
pilot, in conjunction with the cloud sampling pertormed for LASL
Project 11.2 and UCRL Project 21.2. This operation is detailed

in section 3.6.

Project 40.13, Tactical Indoctrination tfor a Marine Aircrew,
involved seven F-3Ds, operating from Fl Toro Marine Corps Air
Station, Santa Ana, Calitfornia. The airceratt lett Bl Toro 40
minutes bofore the BEE detonation, arrived over Lathrop Wells
just before detonation, and then circled the area ar 12,000 to

24,000 feet following the detonation (1; 16).

3.6 AIR FORCE SPECLIAL WEAPONS CENTER ACTIVITIES AT SHOT Bt

AFSWC performed several sapport missions during Shot Bel
including nuclear cloud-sampling and sample-courier missions in
support of LASL Project 11.2, Radiochemistry Sampling; the
operational troining Project 40,8, Calibration ot Bomb Doebris;
and aerial surveving and cloud-tracking missions.  Table 3-4
indicates DOD personnel involvement in the AFSWC missions, along

with the tvpe and numbeo of airceraft used.




Table 3-4: AFSWC AIR MISSION SUPPORT, SHOT BEE

Estimated

Program/Project Mission Type Aircraft | Number of Aircraft | DOD Personnel
11.2/21.2/40.8 Cloud Sampling F-84 6 6
37.1/37.2 Radio Relay C-47 1 4
11.2/21.2/40.8 Courier Service c-47 1 3
c-119 2 8
B-25 1 5
Cloud Tracking B-29 1 11
B-25 1 5
B-50 1 12
Aerial Survey of c-47* 1 3
Terrain H-19 3 15

*Same C-47 as in the Radio Relay Mission
Cloud Sampling

Cloud Sampling, tor LASL Project 11.2, UCRI Projoct 21,9,
and operational! training Project 40,8, involved six F-81
samplers. The aircraft deparvted trom Indian Springs AFg e
the detonation and flew at alritudes of 25,000 to 32,000 toet,
The first penetration of the nuclear cloud ocenrred two honrs
atter detonation, at about 0705 hours. No difticulties or
unusnal incidents were recorded except for one taulty wing tap
ion chamber on one ot the F-81s.,

Fach F-o84 flew at a ditterent altitude, The Towest ajr-
cratft, at 26,000 teet, romained in the cloud tor one minote anan
DO seconds.s Two tlew at 32,000 teet, remaining 1n the olodg
three minutes and 12 seconds each., A fourth tlew ot 37,000 o
and remained in the cloud tor T4 minntoes, The trtrn tlew e
37,500 feot and remained manites in the nuelosr oo, Thie
last Fasdb tlew at two b itides, 37,000 and Sx, 0 e
romaining HO o sceconds oand Seconds o on i ts TWe s oo T ey
N e s lannd ., T ontare sampling mission loste f Vo
1205 hotirs,




Following its penetration of the nuclear cloud, each F-84
returned directly to Indian Springs AFB, where samples were
removed and the pilot was lifted from the aircraft by a forklifrt,

and taken to the decontamination facility (19; 20).

Radio-relay

A C-47 operating from Indian Springs acted as a radio-relay
for CETG Projects 37.1 and 37.2. It was equipped with a VHF-FM
radio relay to provide communications between the headquarters of

Projects 37.1 and 37.2 and their ground vehicles (19; 20).

Courier Service

As part of Projects 11.2, 21.2, and 40.8, four AFSWC
aircraft delivered samples gathered from the BEE nuclear cloud
within six hours after Shot BEE from Indian Springs AFB to
Albuquerque, Oakland, and Washington, D.C. Two C-119s carried
samples for LASL; one C-47 transported samples for UCRL; and a
B-25 took samples to the Naval Research Laboratorv in Washington,
D.C.,, for the Air Force. A fifth plane, a twin Bonanza from
CARCO, a commercial carrier, delivered samples from Albuguerque
to LASL (19; 20).

Cloud Tracking

The mission of cloud-tracking aircraft was to follow the
nuclear cloud and plot its course for the Test Manager. This
task was accomplished by three AFSWC aircraft, a B-29, a B-25,
and a B-50, flving at 29,000 feet, 20,000 to 23,000 feet, and
12,000 to 13,000 feet, respectively. The B-50 and the B-29
originated from Kirtland AFB, while the B-25 operated out of
Indian Springs AFB. The B-50 aborted one hour after the
detonation and returned to bhase. The remaining aircraft followed
the cloud for three hours and 25 minutes after the detonation,
tracking it southeast of the NTS above U.,S. Highwayv 95 to

slightly north of Kingman, Arizona (19; 20).

48




Aerial Surveys of Terrain

After Shot BEE, the AFSWC (C-47 aircraft that performed the
radio-relay also conducted a low-altitude survey of the NTS at a
height of 300 to 500 feet (16). The radiological safety monitor
was from the 1st Radiological Safety Support Unit, working with
the JTO. Three H-19 helicopters also performed aerial survevs of
terrain. Their crews were probably from AFSWC, while the
radiological safety monitor was likely from the 1st Radiological

Safety Supporﬁ Unit (19; 20).
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CHAPTER 4

RADIATION PROTECTION AT SHOT RBk:

To protect participants from the radiation associated with
the detonation of a nuclear device, Fxercise Desert Rock VI, the
Joint Test Organization (JTO), and the Air Force Special Weapons
Center (AFSWC)Y each developed its own criteria and procedures to
ensure the radiological satetyv of its members. These satfety
criteria and procedures, as well as the organizations developeod
to implement these procedures, are described in chapter 5 of the

TEFAPOT Series volume.

The purpose of the various radiation protectian procedures
developed for Operation TEAPOT was to ensure that individual
exposure to ionizing radiation was as low as possible while stil]
allowing participants to accomplish their objectives.,  Some of
the procedures described 1, the series volume involved 1the devel-
opment L0 records that cnabled Fxereise Desert Rock, the JTO, and
AFSWC to evaluate the ottectiveness of their radgiation protecrion
programs. Such records included tilm bhadge data and isointensity

maps.

Additional records indicating the resnlts ot these preciau-
tions during Shot BEE are available tor the JTO and a0 small per-
centage of Desert Rock and AFSWCO participants.  Data indireatioe
the results of the JTO radiation protection procedures are
available from two sources: the Radiological Satety Keport ang
the Final Dosage Report.  The Radiological Satfety Repor!
summarizes the activities that took place at cach shot duprpne o6
TEAPOT Series (10).  The Final Dosage Report contain: o sty
af film badge readings greater than 0001 roentgens tor ol Hon
personnel and civilians who received film baviyes ps=<thed by

st Radiological sSafoety Support Unit (9, A thiovinr e 01 0 e e
¢ Dl I




contains individual names, units, and cumulative exposurecs, it

does not list exposure dates,  However, memoranda have been tound

addressing shot-specitfic overexposuares,

Although the Atrer-Action Report tor the Marine Corps
exercise at Shot REF is available, it contains tew detnils ot the
ridiation protection activities conducted since these were irple-
mented by personnel of the 30th Chemical Servicee Flatoon attached
to Camp Desert Rock (2).,  The Operation Orders tor Shot BEE o and
tor the Marine Corps exercise, however, do list planned activi-

ties (26), as presented in this chapter,

4ot DESEFRT ROCK RADIATION PROTFCTTION ACTIVITIES AT SHOT Ri b

One project distinguishing Shot RBEF trom the rest ot the
TEAPOT Series was Desert Rock Project d1.6, the Marine Brigade
Fxercise conducted by the 3d MCPAERB.,  The particular radiation
protection plans for this test are deseribed helow, For =11
other Desert Rock projects pertformed at BRFE, standard radiation

protection procedures were followed,

Seven minutes after the detonation, two helicopters with
monitoring teams were to precede the main artrack ¢loment (o
monitor contamination levels in the objective aren, The main
clement ) airlifted by 30 helicoprers, began its attack three
minutes after the monitoring teams began their suarvey, These two
monitoring tcecams pronounced the two landing zones radiologically
sute. Monitoring teams were also scheduled to accompany the
assanlt forees, [t is not known how many toeams dccompanicd the
forces, nor is it known how manv individuals made up cnen o mont -

toring team (2 26).,

Although the Mtoer-Action Report does not o address thys

sithjeet ) the Operation Plan tor the AMaripe Brogade Paoreise

specities that cach person was roguired to wear o biee bradpre

A pocket dosimetoer (3, Film bodyo data were tound for abhoat 2




percent of the 2,373 Marines who participated in Shot HBik.,  The
single-badge readings were all less than 0.8 roentgens, and the

mean exposure was approximatelv 0,4 roentgens (13).

4.2 JOINT TEST ORGANIZATION RADIATION PROTECTION ACTIVITIES AT
SHOT BFE
All JTO onsite radiation protection activities were per-
formed by military personnel, all membhers ot the Ist Radiological
Safetyv Support Unit. The activities that these DOD personnel
performed, and some of the records generated during those activi-

ties, are presented below.

1.2, bosimetry Records

Miring the period 21 March through 22 March 1955, film badge
readings indicated that 13 people accumulated total cexposures of
greater than 2.0 roentgens but less than the JTO-authorized limit
of 3.9 roentgens.  On these two davs, the Dosimetry and Records

Section issued 238 tfilm badges and 170 pocket dosimeters (9; 10),

Film badge readings are available for AFSWC members involved
in cloud sampling and in Project 2.8b, Manned Penetration of
Atomic Clouds, at Shot BEK. Six F-84G aircraft, each with a crew
of one, took cloud samples at Shot BER. The film badge readings
for these six pilots ranged from 0.36 to 0.62 roentgens of gamma
oxposure (16)Y., Two persons involved in Project 2.8b had tilm
hadge readings of 2.1 and 2.5 roentgens of gamma radiation

exposure (7; 48).

1.2.2 logistical Data for Radiation Safety kquipment

For Shot BEEK, the General Supplv Section issued 1,514 pieces
of protective clothing and 231 respirators, and the Instyrument

Repair Section issued 395 radiation-survey instruments (10).




4,.2.3 Monitoring Activities

At 0507, two minutes atter the detonation, the initial sur-
vey team of 12 monitors in six vehicles, together with the north
and south road patrols and the checkpoint teams, were dispatcehed
from Gate 4. At 0540 hours, the radiological satfetv officer
permitted the teams to begin their survev, which thev completed
an hour later, at 0640 hours. A copy of the initial isointensity
map is shown in figure 4-1. The survev was routine, Bv 0600
hours, the area access checkpoints had been established, and the
main checkpoint had been established by 0610 hours. The average
film badge exposure for the initial surveyv party was 0,386
roentgens, In addition to the initial survev, resurvevs were
conducted on 24, 25, and 28 March. Figures 4-2, 4-3, and 4-4
represent the isointensity maps generated from these resurvevs,
At 0507 hours, the helicopter survey team of tive people left the
Control Point area and completed its survey at 0626 hours. The
Monitoring Section provided monitors to a number of projects
including recovery operations in radiation areas after the BER
event. The assignment of these radiological satety monitors is

summarized bhelow (10).

Projiect Number of Monitors
39.7 4
30.3 2

6.1.1 2
40.9 1
13.0 1
13.3 1
40.1.5 1
12.0 1

2.2 1

8.4 1

The Reynolds Electrical and Fngineering Companv was provided

three monitors for its activities during BEL,.
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1.2.4 Recovery and Re-entry Procedures

The Plotting and Brieting Section cleared 24 parties for
entry into the shot area on 22 March. Special permission was
given for ftour parties from Civil Effects Test Group (CETGY Proj-
ect 39,7 to enter the shot area ten minutes after the detonation,
and for these parties to enter areas of radiation intensities in

oxcess of ten roentgens per hour,

In the davs atfter Shot BEE, the following numbers ot partics

entered the shot arca (10; 32):

Date Number ot Parties

23 March :
24 March 23
25 March 4

1.2.5 Decontamination Activities

On shot-dav, 22 March, 12 vehicles and tive items of equip-

ment were placed in the hot park hyv members of the Deconramina -~

tion Section. No personnel required decontamination (103,
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AT Uirecteor

Voterans Adininistration-Ri
N

Wa 0, 7F
T Drrector

Veterans Saminisgtration-Rh
Gl ke sty 1T
AT Treecton
Veterans Adrinictraiton-RO
anito foyer Sanction, VT
ST Inrector

seterans Sddnistration-wl
Hoatih e, L0

TN Cirectn
Lotean ey tvatien-ba
R STRPTAL B8 A U]
e ecton

Leteegne S ngetegton-d

1 el

" . Tt
e an R T D

AT Vet
BTN [ gt e o
e

Cares e
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Adars State tollege
ATTN: Liben

Akron Public Librar
AT Liben

Alabama State Dept of Archives & Histor,

AT T

AN Militarvy Hecords Diy

Univer ¢ ot Alaby

tversity of Alaska Uibeary

ATIN D D e

‘Miversity of Alasky
AT Liben

Alhany fubltic Libear
,

AU Vit

Slexander Tity Stare
ATTND Db

AlTesgheny College
ATTH:  Liben

Altien County Tubli
AT "iben
Altoona Area fabli.
AT Liben

frerican hatist .
Tongressicnal Tney o

AT athy

anghe i Pubioe

AT

PoltTege of Woneter

K

d

1t
ATTN: Reterence hept,
TIn: Director of |

)

v

s alleqe

vibrary

Library

ey
(AR FUEIN
aevey

T v e

ihrar:

Laibraries

Ine

at

-

R
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PLR ontinued)

Sroward County Library Sys
ATTN: Librn

Brown University
ATTN: Librn

Bucknell University
ATTN: Reference Dept

Sauffalo & Erie Co Fublic Library
ATTN:  Librn

State University Library of California at fresno
ATTH: Library

tniversity Library of California at Los Anceles
ATTHN: Pub Affairs Serv U, Docs

"niversity of California ot San Diego
ATTH:  Docs lept

State College Library of California at Stanislaus
AT Library

(alifornia State Polytechnic 'iniversity 1ibrary
AT

ATING  Liben

California State Sniversity ot Norithr dge

AN Lov Dou

alitornia State Library (Req)
ATTS: Liben

alifornia State University at Long Beach Library

ATTH: Liben

falifornia State Pniversity
ATT: Librn

falifornia State !niversity
ATTN: Libren

“alitornia iniversity Library
AT Gov Pub ent

alifornia University |ibrary
ATTH:  Liben

alitornia tniversi®y ibvary
ATTH: Loy Docs Tiept

falifornmia "imvercity Laibrary

ATTN: Docs e

Tpiversity of Talitornia
AT oy Do, wept

{alvin folleqge i thrary
0 Librn

ATy
"o

rearney State follege
ATTN Loy e Dept

tambrry foant g Libeary Sy
AT Lt

Cacietyn Lollege fahrary
YR A L rhen

chLContinged

Carneqie Library of Vittshurgh
ATTN:  Librn

Carnegie Melloun University
ATIN:  DYir of [ibvaries

Carson Reqgional Library
ATTN:  Gov Pubs init

Case Western Reserve '"miyersity
ATIN: tibrn

Casper College
ATTN: tLibrn

University of Central {lorida
AT

ATTN:  Library Docs Uept

central Fichigan Universit,
ATTN:  Library bocs Sec
LA

wa Paneari State iy

TR TN

tentral State 'niversity
ATTNC L Docs Dept

central dWashinaton Lniversity
AT T 1 ‘.

AT Lib Does tav

entral weoming taollege | hrary
L thre

thavleston vounty {atear,

ol i hrn
“harlotte &% "echlienboae [
ATTNG aree] !
thattanooaga Harnlton ont
AliN: Laben

Thesapeabe Fabiln Duta e, 0t

AT Liben

Chicaan abl

At . .
- | Gu Tabe sep?t

Catarar,

Ctate CTmiversity ob o chaoan
b

ATTN:

CHICAD myerarty Labvary

STTN O e ad b hean e
MU Do Yroce g
e intaty fnayeroaty b gy
N abhen
Citatels cantel oty
L At Lilen

Viareront Lollegeg Dby g
IS A T VIR TY IR PR SR ST
Terom nlger oty

AN e ef e a ey
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OTHER (Continued]

Cleveland Public Library
ATTN: Docs Collection

Cleveland State University Library
ATTN: Librn

Coe Library
ATTN: Docs Div

Colgate University Library
ATIN: Ref Lib

Cotorado State University Libraries
ATTN: Librn

University of Colorado Libraries
ATIN:  Dir of Libraries

Columbia University Library
ATTN:  Docs Svc Ctr

Columbus & Frankiin Cty Hublic (ibrary
ATTN:  Gen Rec Div

Compton Library
ATTN: 1ibrn

Connecticut State Library (Req)
ATTN:  Librn

University of Connecticut
ATTN: Gov't of Connecticut

University of (onnecticut
ATTN: Dir of Libraries

Cornell University Library
ATTN: Librn

Corpus Christi State University Library
ATTN:  Librn

Culver City Library
ATTN: Librn

Curry College Library
ATTH: LTibrn

University of torth {aruiina at Asheville
ATTN:  Liben

Dallas County Public Library
ATTN: Librn

Nallas Public | ibrary
ATTN: Librn

Dalton Junior (olleqge | ibrary
ATTN: Librn

Dartmouth College
ATTN: Librn

Davenport Public tibrary
ATTN:  Librn

Davidson (olleqe
ATTH: Librn

N

Glebk {Lontinued;

Dayton & Montgomery City Public Library
ATTN: Librn

University of Dayton
ATTN: Librn

Decatur Public Library
ATTN: Librn

NDekalb Community College SO CPUS
ATIN: 1librn

Delaware Pauw University
ATIN: Librn

University of Delaware
ATTN:  Librn

Delta Colleqge Library
ATIN: Librn

Delta State University
ATTN:  Librn

lenison University Library
ATIN: tibrn

Denver Public Library (keq)
ATTN: Docs Div

Jept of Library & Acchives {Req)
ATIN:  Librn

Detroit Public Library
ATTN:  Librn

bickinson Loullege |ibrary
ATIN:  Librn

Dickinson State Collene
ATTN:  Librn

Alabdma Aricultural Mechanicdl University & ol
ATTN: Librn

Drake iniversity
ATTHN:  Cowles [ihrary

Drew Univereaity
ATIN: 1ibrn

Duke tniversity
ATTN:  Fub Docs Dept

Duluth Fublic Iabrary
ATIN: Docs Sed

fast Cavoling iniversity
ATTN: b Docs Dept

fast fentral Mmiyvergaty
ATy Faban

Fast Tadap VFubdic [alirary
AT [ 1ten
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fast Orange Public Library
ATTN: U.S. Gov't Depository

Last Tennessec State University Sherrod Library
ATTN: Docs Dept

fast Texas State University
ATTN: Library

Monmouth County Library Eastern Branch
ATTN: Librn

Lastern 111inois University
ATTN:  Librn

fastern ¥entucky University
ATTN: Librn

Fastern Michigan tniversity Library
ATTh:  Library

fastern Montana Colleqe Library
ATTY:  Docs Dept

Lastern New Mexico University
ATTH:  Librn

tastern Oreqgon Colieqe Library
ATTH: Librn

fastern Washington lniversity
ATTH:  Librn

P1oPaso Public Library
AT Uocs & Genealogy Dept

Flko Lounty Library
ATT Litrn

timira iollege

STTN Libew

Tian foilene (ibrary

AT Lihen

Drate free Labrary
r.t..'|‘ ‘.“l' ‘N \1,(

RERR

Soanvi e % o Vanderburgh Gty tublie Library

TN Lrhen

Latirary

e

Tt le ot o bsnnn mtyer oty

. e vt oy oept

Ga St oant e iyt b
¥

el Lontinue:

Florida Institute of Technoiogy
ATTN: Library

florida International University Library
ATTN: Docs Sec

florida State Library
ATTN:  Docs Sec

Florida State University
ATTN: Liben

University of Florida
ATTN: Dir of Lipbrary {(Req)
ATTh:  Docs Dept

fond Du Lac Fublic tibrary
ATTN: Librn

Ft Hays State University
Ft Hays tansas State tolleqge
ATTh: Libm

Ft Worth Public Library
ATTN: Librn

Free Public ©ibrary ot fiscatetd
ATTN Libren

free Public Libirary
ATTN: Liben

freeport Public Labrar,
ATTS: Uiben

Fresno Gty Free tibrar

5
AT i
Gadsden Tundre Datear,
TN e
Garden Public Darteae
IR T
e Teoy
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adry Vb ]
iy .‘ 4
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STHER {Continued)

University of Georgia

ATTN: Dir of Libraries {Reg)

Glassboro State College
ATTN: Librn

Gleeson Library
ATTN:  Librn

Gracelind Coileqge
ATTH:  Liben

Grand torks Public tity-tounty Library

ATTH:  Liben

Grand Rapids Fubtic Library
ATIN:  Dir of Lib

sreenville County Library
ATTN:  Liben

Grinnell College Library
ATTN: Liben

Guam RIK Memorial University Library
ATTN: Fed Depository Coll

University of Guan
AT™: Librn

hustavus Adolphus (olleje
ATTH:  Librn

South Dakota University
ATTN:  Liben

Hardin-Siomons !Iniversity Librarvy

ATTH:  Librn

Hartford Public Library
ATTN: Librn

daryard wollege Library
ATTS: Dir ot Tib

darvard Colleqe Library
ATTND wereale Rec Div

Cniversity of dawaiiolibrarcy
i

ATTN: hov Docs Lot

fawa 11 State Library
ATT fed Does it

niversity of  awatd
Vil Camipus Liorary

AT Db

day ton Lyrne 4 ihrar g
AT L hrn

dpnneton coannty Libaar

T T A

ey o et e

STTLL

BNt e
Herbert H. Lehnan College
ATTN: Lib Jocs Dy

Hofstra miversity Library
ATTN: Decs dept

Holline College
ATTN: Librn

Hopkinsville Community 'allege
ATIN:  Librn

dagner Lolleae

ATTN: Librs

tnivercity ot fouston Library
AT Docs Dy

Houston Public Library
ATTH: Librn

Tulane dniversity
ATTH: Docs Dept

Hoyt tublic Library
ATIN: Liben

durtboldt State Lolleae Uibrary
ATIN:  Doce Dept

duntington Farvk Libravy
ATTN: Librn

Hutchingon fublic [atrary
ST taben

tdano Cublic cabrare & interation

AT Liben

tdahn State ihrary

Al ahen

Tdaho Stdate ndversat o Cibrary
AT TR T
rlyer )‘-.‘ B B it
AN et L tranae
AT Wit I
Fiveraite 4 Tibies .
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T e,
Tor L T
e [
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g tont inued

Indiana University Librarvy
ATTN: Docs Dept

indianapolis Marion County Public Uibrary
ATTN:  Social Science Viv

Towd State dniversity Library
ATIN:  Gov uocs Dept

fowa cmiversity Library
ATTN:D Gov ioes ept
Butler niversity

"o

AT Liben

Tsaae Delondo ollege
Yoo
f

v Liben

laries Madison tniversity
ey

ATTSN: Libren

etterson county Pablic Library
farewoud Regional Library
AT Libren

loraey 1ty State Colleqge
ATT'G FOAL Irwin Library Periodicals
Dae e

Jdohng Hovking University
AT Docs Laibrayy

La Roche Lollege

AT Liben

Sohnson bree Public Library

ATTN: Liben
-alamascon Yublic |ibrary
ATTNG Librn

Fansas Uity ublie Library
ATTN: Jocs Diy

Sansds State Library
AT Liben

Yansas State iUnitversity Library
ATTND Docs Jept

)

mtversity of Kansas
ATTH:  Dir of Library (Rea)

niyersity ot Texas

ATTH: Lyndon B, Johnson Schoal of Public

Affairs Library

Maine Maritime Academy
ATTN:  Librn

niveraity of Maine
ATIN: Libren

76

THER CUontinued”

fent State University Library
ATTN:  Docs Div

sentucky Uept of Library & Archives
ATTH:  Docs Sec

University of rentuchy
ATTN:  Gov Pub Dept
ATTH: Dir of Lib (Req)

renyon Colleqe Library
ATTIN: Librn

Lake torest Colleae
ATTN: Librn

Lake Sumter Cormunity College Library
ATTNG Librn

Lakeland Public tibrary
ATING Liben

Lancaster keqgional Laibrarvy
ATTW: Liben

awrence University
ATTN: Docs Dept

Sriqham Young University
ATTn: Docs & Map Se

Lewis (niversity Library
ATTH: Librn

Library anu Statutory Dist & Sve
2 oy AT Libren
tarlhar Collene
ATTn: Librn
tittle Rock Public Labrary

FA TN Librn

Long Boach Public Library
ATING Librn

tos Anqeles Public Dibrary
ATV Serials Dy DLl Do

Louisiana State injversity
AT Gov Doc Dept
ATTY: iy of [abravies |

taui-/zille Tree Publac ibrary
ATTH: Liben

lauisville tinjversity [ ihrary

ATTN: Liben
TR S
57 teeny
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SletH duntinaed

Manchester ity Library
ATTN: Librn

Mankatu State College
AT Gov Pube

Liiversity of Maine at Farmington

ATTH: Dir of Libraries

Maratton county Fublic Library
ATIN: Liben

Srangcipia ot lege

AT Librn

niversity of Maryland
PTG Moreldin Library Doos Div

wiyersity vt Yaryland
ATTNG Liben

niversity of Massachusetts
Gov oo cold

i tablic Library
toleanch
i Daben

Mitheese Ltate lindversity
AT Liben

Moriphis 4 Shelby County “ublie Libravy %
mrortation centor
ATTS: Liben

Herphnis & Shelby County Public Library %
Information Center
ATTN: Librn

Merphis State University
ATTh: Liben

Morcer University
ATTN:  Librn

Mesa County Fublic Library
ATTN: Librn

Miami Uade Community (nlleqge
ATTN:  Librn

linjversity of Miami | ibrary
ATTH: Gov Pubs

Migni Public Library
ATTN:  Docs Div

Miami {niversity Library
ATTN:  Docs Dept

Hniversity of Santa Clara
ATTH: Doce v

Michiqgan State [abrary
ATTH: Liben

Michigan State liniversity Library
ATTN: Lbrn

Teon Lniversi

cin bocs censt

Michingan

y of Midhigan

dniversit
LTTNL Ak Sed Do Ly

tiddlenary college Librarvy
AT Labren

Millovavilie State Lolieqe
ATHD Labrn

State Lniveraity of Sew Yor
SIS Tiows Livben

Pilwaueee Public Uihrary
ATTN Librn

“finneapolic Public Library
ATTN: Liben

Lniversity of Minnesota
ATTN i oaf Jdbravies (Rea)

Minot State tolleqe
AT Liben

Miggingiupi State iniversity
S

STTN ciben

iniversity of Missisaip
AT D of Libraries

Micgo i tniversity 4t cancds ity tererad
AT Diten

o

Univer<ity PASGari o thirar,

AT Doy Docs

MOTLTL i braries

ATING Cibrn

Mobile Public ¢ ibrar,
ATTN: teov Info Dy

Midwestern Dniversity
AT Laben

Montana State Libravy
ATTIN:  Liben

Montana State Sniversit, by
AT Litan

Imivers ity of Montana
ATIN: e oot Dibrar e ey
Montebello Library
ATTh: Daben

Monrhead Ttate iollear

ATTR Ly

Mt Peogapet Pabn
ne oy

Marray tate




kR LEant e

Nassau Library System
ATTS: Librn

atrona County fublic Library
AT Uibrn

Nebraska Library Community
whraska Public Clearinghouse
AT Liben

"mivergity 0t Swebraska at Umaha

ST Unidy Lib Do

Sebraska Western College Library
ATV Linrn

Pndversity of ebraska
ATTH: iy oof Libraries {Reu)

miversity ot Clebraska Library
ATT00 Acuuisitione lept

Dniversity af Nevada Library

Gov abs pert

tniveraity of Nevada at Law Vegas
.

AT iy o Librarvies

Shire nigersity Uibrary
AT tiben

SewoHa

fwew anover dounty Fublic tibrary
VT Liben

Sew Moo Ytane Cdbeary

o biten

Seew Mexien ctate Tniyersity
AT b o iy

niver Lit, ot New Mesico

AT v oof Uibraries (Req)

nivers ity nf New Grleans [ iheary

AT wy Dacs Oy
few deleans Pahlic Library
AT Liben
S et bl [ibeary

ST T ihen

fevi e tate ahrary

TN Yieccontreal caltural it

Catee ongersity ot Ciew ol oat Stony
3 Matn b Tocn e

I
Gt
Crate it o0t Caew Tonk
:‘:”-' . :"‘V “ "’(

Soarth Teagn Ctate Tuageredity Library

AT aben

- it ey g

te

Broot

Stsoot Cew ok Dol Memorial b

Lontin il

State University ot tew Yurk
ATTN: Liben

Hew York State University
ATTh: Does Ltr

State Bniversity of New Yore
ATT Docs Dept

Hew Tork Lniversity Library
AT oS Dept
Newark bree Library

ATTND Liben

Newars Pubidic Library
ATING Liben

Niaagara talls Public Librar,
AT Liben
Hicholls State dniversity Library
Tt Docs Div
Nieves M. tlores Memorial Library

ATTN:  Librn

horfolbk Public tibrarvy
ATTN: RL Parker

North farclinag Agricultural & 7
University
STTN: Liben

miversity of forth Carnling at Chariotes

AT Atkins Lib Doc

“late

University Library ¢f forth Caroling at

ATTA

ATTN: Dihen

Scernaheen

iniversity of North Caroling at Wil=ingto

ATTN: Liben

Horth Carolina Central "niveraity
ATTV e Liben

Herth Cavoling ' tate "nivertity

AT Uabhen

niversity of fHorth Caroling

ATTR RN S Ty foee

North Dakota State Mniversity Libwear,

ATTN: Docs Litrn
Eniversity of orth Takota
AT Liben
Lorth Georqgia (“”L"J(‘

ATTH:  Librn

Finnesaty i of [rergeny Sy
AT Liben
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Northeast M ourd State tmiversity Gt

N .
i AT Librn Y
! Nortnedstern Oklahoma State University Myersaty of b lanora
: AlThs L ST oLy
‘ Northeastern University T dun Ciniversity

ATTH:  Dodqge Library AT Dept il Ui
. Northern Arizona University Library St odleqe Libravy

ATTN: Gov Docs dept LT Dauen
' . : . _ . N -
: wrtnern [1Tinois University Crarhig Ciurary Clarvk Tranon

AT Liten RIS

orthern Michigan niversity
ATTH: Ddous

cant s, Pubtil Cibrary

Wiy ROT .

Northern Mentana Colleae Librar,
AT Liben

Litrar .

lorthwes
AT

chigan Jollege e
Librn

| ate tniversity Juacnhit it
3] Hen
!
' Northwestern State niversity Library Pan thy oy
ATTHN: Libry
! Northwestern Dniyersity Librarey Faswa®c PLbii Pibrar,
! AN Gov fubs Lept A
) orwa s Putlic Uibracy odien
; ATTh: Liben . Cept
s Qortheastern [1lincis wniversity TR LT & s S KO T
g AT Library ST ,
|
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o Cooone Uty ST
Nak it omewntty Cellerge TRt g [
Tt Liben TN T o
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AT Liben Cre
dberlin collene Libravy RN . Ce
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AT Liten TN B
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AT piben S
T PR Sy . . . . .
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Bice tniversity
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cwathern redon col e e
S by,
10rdey st Soatheer edver ity i fwea b i,
VT rn i Liben
Lilrany, Catiern tan Statee i Dabaas,
RIXN H S AT LT
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RENRRITIREN] Tate tingpyers ity o
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vatneastern Maosan husetts ity D rary Gl o
AUTND oo an s ey
noyerstty ot Sonthern Alabaca State cibrary of Maosact et
AN Db AT Ciben
treen Calitorna Snivers:t, Dobrary Sate nrvers ity ot fwew e
AT Ton e lept LT Librn
Cothern Lonnes gt T tate dollege Stetaon cnyeraaty
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superior Pubiite §ibrary
ATTN: tiben

swarthmore College |ibrary
ATTNT Ref Dept

Svracuse linjversity Librayy
AL TN Docs Div
Pawusa Fublic f ibrary

ATTN: Liben

i lsborough county Pablic |ibrary at fampa
ATTNL O Db

el onvera ity

AT Lihen

tennessee Technologioal Ungersity

a0 e then

Trers ity ot Tennessee
vty

AT T ot Cibraries

albeage ot Liahn

{ben
e A A piveera iy D itoary

T b ihen

tiversity at Tesas at o Arlington
ATV Library Docs
Biweraity f Tedan at o han Antonio

Uibraey

oy Thryntian  niversity
Al ahen
Tods tate Do

T € T

niveraty Librar,
oy Dares et

e

Teeg nlsersity at Agstin

AT e e

niLerity e Taledo Library

e

ihen

ovah e Dabrary
nrre

AT woqal e dence hopt

Tovean i Ty onter Cihyyary

AT hen

Preotabb e Dabrary

thon

vt an e b e ey
TN e
ety oy Thy tes,
. '
. IREY IS
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TR Cent g,

Tutts University Libear s
ATTN: Docs Bept

University of Julna
ATTH: Liben

UCLA Research {ibrvdr,
ATIN:  Dub Attairy Svd/U.5 Docs

unitormed Services Miversity of the dealtr,
Sciences
ATIN:  LRC Library

University Libraries
ATING Die ot tin

Univenr ity of Maine at treno
AT L ahien

dnlversity of Northern Dowa
ATTN: L ibrary

apper lowd {olleqe
AT Dows Loil

JEah State Unawerst

Nl tben

Chivers ity ot tan
ATTNG Specral wollectione

nrversity of Utan

AT e at [ rhegry

dtica Fublic fabrary
AT Uiben

Llencia Dibrary
.

e

clpreaiso aniversity
AN Dhen
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