
AD-AI13 539 JRB ASSOCIATES INC 14CLEAN VA F/6 18/3
SHOT BEE, A TEST OF THE TEAPOT SERIES, 22 MARCH 1955.(U)
NOV 81 C MAAG, M WILKINSON, S ROHRER DNAOO1-79-C-073

UNCLASSIFIED DNA-6OIIF NLK,?'ErllnillllI
IUiiiiii

EIIIEEEIIIIII
EIEEEEIIIIEEEE
EEEIIEEIIEIII
EIIEEEEIIIIII



U2 5

H11 _________ -



DNA 6011F

SHOT

BEE

A Test of the
TEAPOT Series

22 MARCH 1955

>,--

United States Atmospheric Nuclear Weapons Tests
..)_ Nuclear Test Personnel Review

Prepared by the Defense Nuclear Agency as Executive Agency
for the Department of Defense



Destroy this report when it is no longer
needed. Do not return to sender.

PLEASE NOTIFY THE DEFENSE NUCLEAR AGENCY,
ATTN: STTI, WASHINGTON, D.C. 20305, IF
YOUR ADDRESS IS INCORRECT, IF YOU WISH TO
BE DELETED FROM THE DISTRIBUTION LIST, OR
IF THE ADDRESSEE IS NO LONGER EMPLOYED BY
YOUR ORGANIZATION.

.N4



UNCLASS [FLED
SECURITY CLASSIFICATION OF THIS PAGE "o~,n Dlate Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER 2 VTCESION NO. RECIPIENT'S CATALOG NUMBER

4. TTLE md ubtile)5. TYPE OF REPORT a PERIOD COVERED

SHOTBEETechnical Rie)ort

22 MRCH 9556. PERFORMING ORG. REPORT NUMBER
22 MRCH 955JRB 2-816-03-423-00

7. AUTHOR(&) 8. CONTRACT OR GRANT NUMBER(si

Carl 'Mang, 'Martha Wjilkinson , Stephen Rohirer DNA 001-79-C-04 7

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT. TASK
.1RB Asociates AREA & WORK UNIT NUMBERS

8400 Westpark Drive Subtask U99QAXNM506-08
McLean, Virginia 22102

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Director 24 November 1981
De'fnse NuIcI-ear Agency 13. NUMBER OF PAGES

Washingot ii, D.C. 20305 80
14. MONITORING AGENCY NAME II ADORESSII different from, Controlling Office) IS. SECURITY CLASS. (of this report)

U,'NCLA SS I E 1)D

15., DECLASSIFICATION DOWN GRiADI N G-
SCHEDULE

16. DISTRIBUTION STATEMENT (of tis Report)

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20. If different frmReot

Approved for p)1 K'i re lease; distribtiion n1. imied.

18. SUPPLEMENTARY NOTES

This work sp)onsored b%- the Dc f n-t' Nor lear Agvenc Lide RDT& RSS o

B350079464 U99QAXMK5O608 H2590D. For Lsale bvy IL ii.';t0lI ehl'
IformaIti~on Servic-e, Spr ingfiel' d, VA 22161

19. KEY WORDS (Continue on rev'erse side if neceeaery end identify by block number

BEE1 Nevada Test Site

IlVAlP0 A 'SWl>I Ia r f t' Brigade 1Vxe-rc isv AI'SWC
F cr I -eLsert R'ock V1

20. ADST-RACT (tonflisue es re,,eras *Id* If neceeawy aad Identify by block n-eber)
Iiiis rt'jporL dct'5c11hs the Ict. li t it'S of more( thIjnl J,D00 1)01) p1('IU5.!lIhI ,h

niil it.irv aind civi liin, ill Shot 31V Lht' SiXth nIIL It'lIl tt'U ill fill Il.AI'0*
.ItllI-lnhtrj( 1111c'l&'r weLpoan testii ~s'hs Illt I(-; 'S I 0 111 .' :II ii

SECURITY CLASIFCATIOE OF THIS PA(vE WP6e,, lPer, I



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(Waim Data Entered)

18. SUPPLEMENTARY NOTES (Cont.)
The Defense Nuclear Agency Action Officer, Lt. Col. H. L. ReL..e,

USAF, under whom this work was done, wishes to acknowledge the

research and editing contribution of numerous reviewers in

the military services and other organizations in addition

to those writers listed in block 7.

C(I)

~/ /

" / ,, ,,, *

ISFTEr)

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When lat. Fntered)



PREFACE

Between 1945 and 1962, the United States Government, through

the Manhattan Engineer District and its successor agency, the

Atomic Energy Commission (AEC), conducted 235 atmospheric nuclear

weapons tests at sites in the southwestern U.S. and in the

Pacific and Atlantic Oceans. In all, an estimated 220,000

Department of Defense (DOD) participants, both military and

civilian, were present at the tests. Approximately 90,000 of

these participants were present at the nuclear weapons tests

conducted at the Nevada Test Site (NTS) northwest of Las Vegas,

Nevada.

In 1977, 15 years after the last above-ground weapons test,

the Center for Disease Control* noted a possible leukemia cluster

among a small group of soldiers present at Shot SMOKY, one

weapons related test of Operation PLUMBBOB, the series of nuclear

weapons tests conducted in 1957. Since that initial report by

the Center for Disease Control, the Veterans Administration has

received a number of claims for medical benefits from former

military personnel who believe their health may have been

affected by their participation in the 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 in the atmospheric nucloar

weapons tests 15 to 30 years earlier. DOD organized in effort

to:

0 Identify DOI) personnel who had taken part in the
atmospheric nuclear weapons tests

*The Center for Disease Control is an agency (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

* Provide public disclosure of information concerning
participation by DOI) personnel in the atmospheric
nuclear weapons tests.

This report on Shot BEE is based on the historical record of

military and techni cal documents associated with each of the

nuclear weapons tests. Many of the documents pertaining

spec ifically to DOI) i nvolvo'mon t during Shot BEF were found in the

Defense Nuclear Agencyv Technical Library, the National Archives,

he IDepartmont of Energy Nevada Operations O)ffice(, and the Los

Alamos Scientific Laboratory (LASL,).

In some cases, the surviving hist oricoil docurwn t a t i oil o f

act ivi ties conducted at Shot BEE addresseos test spec ific t ionls

and technical information, rather thain the personnel] dataI

critical to the study undertaken byv th11 eenw Nuclealr Agen1cy.

Moreover, ins tan(ces have a riFen in which :tva i able hi st or iena

doeumenta~tion has rovea led inconsist erwiie in vi tal1 factul I ai t

such as the number of D)01 part [ci pants in] a cert a li pro)ec t at at

g iven sho t, o r the wir,' locaI i ons an d ISs-,i gn11men1t s at 1a g iven ti tiMe'.

These i nrons is teon' iesN i n da ta iisiia I Iv owccur bet ween I WO or pior('

doc umeint s, hu t occa si ona I I' a. ppea r wit h in t he s-are documevint

Ff tor ts hanve been made t o resolIve ths da ta i uconsi S t en1c ie

whe(,reve r po(ss ibleo, or, t o o)t herwi hr bi ng t hem to0 th ai, it ten on e)lt

hew re ader.

An impor'tant exampi ( of s uch di s(r('panc ifes j.-s the

(h'('umen (a t ion dea I irng wi th :fit r perat : i~n o n t 't ioen TFP T.

S''vera 1 post s-h('t aind pot-eisdocu1MenTts Wt'-- :111ij I/

d''termine the wtlrot( nrd extent ofthe ,fiv r at i vi I i I,,;

Intc I Ild irig Pa1 rsri I pera t i o na I Sumrna ?v WT - 1 1 5 8 nt I- k 1I

Tf-I'echn i I A ir - )p1',r:u t i tnI (WT- IW~ Til rvr ln m'T~

tes-,t infir, pn iinIr i I v tht AIFSI. ~ 'iie Ti 'pti, i



however, is a more specific document, chronicling in detail the

air operations of DOD personnel. Discrepancies as to numbers of

aircraft actually participating in any single event exist between

these two 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

therefor( 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 DI) personnel in Shot

BEE, the sixth detonation of the Operation TEAPOT nuclear weapons

testing series. Four other publications address DOD activities

during the TEAPOT Series:

* Series Volume: Operation TEAPOT, Atmospheric

Nuclear Weapons Tests, 1955

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

• Shot Volume: Shot APPLE 2

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

All volumes addressing the test events of Operation TEAP(T

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 safely

procedures. In addition, the Series volume (ontai ns a hi h i o-

graphy of works consulted in the preparation of a 1I five )pera-

tion TEAPOT reports. The two single-shot vol imos tescrihe )1M

participation in Shots REF and APPLE 2, resp(ctivolv. Thse i(

overI s hve been hound sopara tol v h(;caus' thev inc l uded s i ni ft i-

cant Exercise, l)(eseort Rock maneuvers involving large, ntumhfbrs )f

:{a



)OD people. Each 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 radiologica]

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.

4
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I ST' (F AMBR FV IAT IONS ANDI ACRO N YMS

ihe ftot IIow in g abbreviations and aicronyTlms are 115(, in This

A FC Atomic Enorgy Commiss ion
AFB Air Force Base
A FS WC A ir Force Spec ial1 Weapons (en toer
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OCA FF Offtice, Chi f' of Armyv Field Fre
RVFCo i e'Vno ( I d s- Fl oc t r ica 1 an d F Ig biT 1 - i II~'at I
H /h Been tgen 0 s per hour

RI, t in i verYs- i t y o t CalI i to)rn i a Hn d a t in () n i'ar t or V
UASAF U1ni ted STt ates Air1 Fe rce
t I'M tin i vers 1,-: Tra t-,(erse Nic te()r
:id MCPAFH 'Thi rd Mar inle CorpIs Prey i sietlI Aiterr: Vxcrr i-

Br igad(



StOT BFF:

SYNOPSIS

AFC TEST SERIES: TEAPOT
D)I) EXERCISFS" [esert Rock VI
I)ATE/TIM F: 22 March 1955, 0505 hours
YI EID: 8 kilotons
HFI(HT OF BURST: 500 foot (tower shot)

Pulrpose of Test: Test of newly designed dovic, for possi h ,

inclusion in 1I.5. arsenal.

)I0) Ohj ct ioves" (1 To field a demonstration test of a
brigade assault on obiectivos in the area ot a
nuclear detonation
(2) To perform AFSWP military effects

experiments to measure the offects of a
nuclear weapon on military eoquipment,

material , structures, and ordnanco
(,3 ) To provide DOI) personnel an opportunity
to observe a nuclear detonation and to become
familiar with its effects
(4) To evaluat,- military equipment and

tactics.

Weather: At shot-time, temperature at shot height was
4.5'C; pressure at 86(6 millibars; surface wind

calm and "39 knots from the west-northwest at
40,000 feet.

Radiation Data: Ground intensities of 10 R/h wore, detected

around ground zero during the initial survey,
taken from 0540 to 0640 hours on shot-day.

Lighter fallout, between 0.01 R/h and 0. 1 R/h
extended more than 2,500 meters east iif ground
zero.

Participants: Exercise )esert Rock participants, Armed
Forces Special Weapons Projoct, Air Force
Special Weapons Center and other Air Force
personnel , Tost Manager's Organization, Los
Alamos Scientific l,aboratory, lnivfrsitv of
California Radiat ion LMhoratory, Fedora] Civil
I)eftnse Administration, contractors, 1I)0(

laboratories.

.... 8



CHAPTER 1

INTRODUCTION To SHOT BEE

Shot BEE was a test of a nuclear device with a yield of

eight kilotons conducted at 0505 hours on 22 March 1955, at tho

Nevada Test Site (NTS), the U.S. Atomic Energy Commission (AFC)

continental nuclear test site located northwest of Las Vegas,

Nevada (14). BEE was the sixth test of Operation TEAPOT, 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 by the Los Alamos Scientific Laboratory (LASL),

one of two AFC nuclear weapons development laboratories. The

primary 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 yield and the blast,

thermal, and radiation phenomena produced by this device.

Sixteen of these projects were conducted by LAS,, and two were

conducted by the LUniversity of California Radiation Laboratory

(UCRL), the second AEC nuclear weapons development laboratory.

Twenty-two military effects projects were conducted by the

Armed Forces Special Weapons Project (AFSWP) of the Department of

Defense (D1)). These projects were conducted by the AFSWP Field

Command Military 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 by a nuclear detonation were also conducted al

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

i
L9



(ittona t ionl. mite ied('ra i ('i vi 1 D~efense Admin in i st ratI i on ( I"CI)A

c'on dlic ted 1 1 p'oj Ic tsI' to assess the of fec t s ofttitiw I ea r de(t (ma~-

t ioils oil (i v 1 ian popui I a tions an d to ovalIutateC (v i I Drfens(e

emnergency. preparedness plans. D)01) part ic ipat ion it]i these*

projects wa-s limited to two projoecs.

'PTe a rifld services tielded eight preloc ts to e valtlate

militarv eqipment and tactics as part ot Fxerc ise Dlesert R~ock

VI . Ini one, troop test project, the( Marine, Corps tie Ided a

dernonstrat ion test of a brigade assafl t oi) objectives in the area

of nucnlear detonation. rhe tact ical exem'ci se of the TPhi rd Marine

Corps Priov is ioinhiI At onic Fxe'c iSO B rigade ( 3d NICIA k*H , i rivol vi!ng

2.271 Mlarines, included helIicopter ai rlifts of a-ssaulIt troops,

tact ical a i ar support , and air resupply . 'Phis was the largest

sinigle activitY dur ing Opera tion ITAMPOT.

1 .1i si'rP'r NG AND) C~iAIIAC'rrm IST ICS OF TIil. M.A:I: IN."''ONA'rlION

Thel( nuiclea r dev ice es ted a1t Shot BV'I was poS iic t od ill a

cab atop a 500-foot seltower at t.TM coorditmtu te 8670,56* ini

Area 7 ot 'Yuc(ca Flnat. Figure 1-1 shiows, the locat ion of the 1

djet ona tion (21). +

At the t ime ot tto REFl' dE'ton~t ion, thie sky was clear, the

tempe ratire aIt shot height Was 41.5 degrees 'el sins, and the(

pre;srewas 860) mil11ihars-. The Windi was calm ait the( suuI'tace' iS-

kno ts -- froi theit west -110)' I IIwes.t at 1 0,000 feot , -13 knots fro tl(t hel

*Ull i vor :l I Tlises M'ea t r (T~ )1P coordi inates aT. ni' sed i ti tillsi

re o t. The t'.1 r st I 1 1 ree0 d ig i I re te'r to a1 po I il oh 1 0 ()1 :1 t : - s"
aIx a 11id tI to' s( wconid t 1 V 1 r f ii t( t' 10 ( po i i fi 11 .n 1 ' I I -S I) I 1

I x i T lle' p01 iit so (W igi te d is" I i( smu t hI Aw(t toi o 01.

I ro :a 1 0(( 1 4 m t 's -;(11 : 1*

iiiimh l)'d in thi i. If' f(r('ru(1( I ist .:Ipponrded to iiS 1)

1m41 ril l w c ll i n il h l, w m .
- ()l 1cf, o c 11,f~tit in I1w 1( ,I r
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northwest at 201,00(0 feet , 42 knot s from the northwest a t 30,0MH)

feet , and :19 knots from the west-northwest at 4(1,000 fee t .* T fwu

nuclear cloud top rose to an at ti tude of 39,700 feet. FalI lot

occuirredi to the east onsi tv and in) a narrow band to the oulh

of fsite , extending into Arizona (21)

1.2 DEPARTMENT OF DEFENSE SC IENT [F IC, OPERAT'I ONAL THA IN! N(; , ANM)
SUPPORT ACT IVI1TI ES AT SHOT RIEE

The Joint Test Organization ( J'Lo) was ,stabiishedi to r

planning, coordinating, and conducting atmospheric nuclear

weapons tests during Opera tion TEA POT. All1 act iv ities were under

the( control of an AEC-appo in ted Test Manager ass ist ed by the( Tfh's

Di rector . In add it ion to personnel from At(' , DOD), and FCDA , the,

* iTxO incl1uded represen tativyes from the AFSW P Milit a rv Efec s

* Urou p, the I AS I, Test Grou p, the IICRL Test G roulp , and ci11t F('I A

Ci vil F ffects TestI Grou p ( C TG)I. These t est g ro ps C endutit

about .50 milita ry effects and scientific, projects at Shot BIKE

more than hal f of which involved 00O) part ici pat ion. F'our o)ther

projectIs were-( conducted by Ai r Forco and Manrine Co0rps personnel

as part of the D0O) operational training program. In addi tion to

those people involved in experiments and tra ini ng, other DOD1

s ta ff a nd su ip po rt perTsc)n nel, p ro v ideod noces sa ryv- serv i ces- t o c)t I er' t

part ic ipant s at the test site. These included Air Force Special

Wea(po-ns Center C AFSWC) personnel flying spetcial missions for It t

Tes t Manager , andc so Idieors f rom the I1st Rad iolIog icalI Saftyt

Suipport tin it moni tori ng rad iat ion .

Pers;onnel from D0O) agencies and a I I fouir a rmed sr e

part icipated(- in the experiments conducted by th- tour ts

g roups-,, whose ac tiv i t ies were coo rd ina ted by tith(',es Mi ri'cti r.

*Al t~i tudos are measujred from mean se'a lvlwhile height s are'
measured f rem the g round . Al I verti ca I di stances, :r e give n i n
feet. Yucca Flat is about '1,000 feet above -mean se(a lvl

1 12



pAl though the Ia rges DOD1 involvemenit was in ie( 22 i i Ii Ia'

f efft s pi'ojec ts of t he Mi Ii tatrv Fttfec ts Grouip , I)0)D ( Ersonne, I

al so assistedi onl a l imi ted basi s inI eigh t ot t he prj(tOic I

'o n d ic( t ed by. t Itie o thIer t,1es"t g rou11ps. Par-t, i c i pa nt i in t lie

d iagnost ic experimenits, plae da-o It a-collIec t ion i nst1 iument I -airound

the ground zero-( area in ithe t days and weeoks prece di ng I ire

scheduleod event. Approximately 901 minutes at frer I lie detontion,

when th Ti est Manager had dotIermi ned that thor ratd o) 1 eg iI I

env i ronmeul t ini te shlot at rea woulId pe rm i t I i m i t ((I :iS 5

patr t ic ipa nt s rec ove(re d i ns trutme nts tn d(,q eu ipment11

Th e f ouir o pe ra t i onra I t ra i n i ng projec ts , wh i c hl i n vo I ved hot h

Mlar ine Corps and Ai i orce-( pe rson nel , we re des i gned to( test,

serv ice tac t tc s atnd eq u i pmerrt ,a nd t o t rin m i Ii I a ry 1ersone in

th et, f fec ts of at nic lear de tonatIi on .

One impor tantI suppor t ftnc t i on d ir i rig Sho t RH. wats prov i iled

by AI'SWC , batsed t t i r t I ait d Ali r Fo rce Bit s(. ( Ai'K , A*\h]( 11 r 1ie(

Ne~w Mexico . Th is orgin i ?a iion provi dod air sri pp )r t to t he T'

Manager and to tire test group projects. lbiiring Opei'i t ion TFAiI0'l'

Al"SWC was composed of unimt s of thre 49251hI Test Group ( Atomic),

ncltuding the( 41926 thI Tes,-t Squadron (Sampl ing) mid the( *1935th Air

Base Squad ron . These tin its operated from I nd ian Sp rrings A i r

Force b1ase, 38 ki I metors* soul beastl ot t hoe Ni'S' aInd we(re

-ip)po rted by v t le 4 90 0t I A ir Base G;ro up a)+ t Ki r't I1 arn d AI'[R imr

B FF , A FSWC pe r fto rned sev e ra I mi s,,i oin s, i nc I r id i rig se cii I ty sweeps)

clIoui d sa mp i n g, c Io ud t ra ck ing, ratd io ro Iav , r r i iti li I- x-e\ it iid

" o u r i e t nd t ra nspo r ta: (ion se(trv ic es

*FTiro tig iotr I iis repo rt , st i' face, d is ti tances aire g i \en, in met rwI

ini ts roundied rip to the nearest whole number'. TI(,' ime1 r c
conversion factors include,: I me ter 1, :1 5snI
I me t er =1. 0 y a rds 1 k ilo mete , It. WP m iles

P~ri or to 5 May 19 955, the 19001hI Air Base-; Grmoip was,, ai I Id Ili(-
'1901s t A i r, Bit so W i rig . ieca 1Se I lie g roupj ende14d tinf Se r'I s fI n

1)1(thIt, iI wi I I be calt lIed th li1 900t Ii A ir Bas (;rotp I Itrotig Ir((it
t ho vol rimf'



Radiation protection procedures were established by the JT()

to minimize exposure to ionizing radiation. Participants wero to

receive no more than 3.9 roentgens of whole-hodv gamma radiation

for any 13-week period and 15 roentgens of whole-body gamma

radiation annually. 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 ot

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 ovaluated

periodicaliv. Any individual whose accumulated exposure exceeded

or would be expec ted to exceed the established limits-, was hir rd

from further participqtion in project activities in shot areas.

Although not implemented during TFAPOT, emorgency ,vac ua tion

procedures were prepared for all test events (1:3).

With one exception, the radiation protection procedures, for

the AFSWC ali rcrow and ground crew personnel werE, the s me, as

thos(, established for the ,'P"'i. The l'est antgr athoriz ,d ,l ,ld

)am-ler pi lots to r(,ceiv, ili) to a t( t i ot 15 r(l r n t gns ot g; 1qmmt

radiation throughout the, TIAPTI Serits. 'ompl etc deent:imiri-

I ion, incluld irig r mnev l ,ot pr(It ,ct iv, ('cloth i rig alld h o %k, ' t, o r l,

re(llli red(I f all Iti rcrow members aft ri (ach projiw ,t ,i " i)!I

I-, r' I (,s , 1" f I (' oXf (h e , xp I ive' d ortI I ' I i ght . i rl( r ;t I

theI ri it h r" d(,corn timi na tt,(I bv s; h ig (or" were' 1 -so :1 1,a l il I I

r li ,':t ion intensi tie s had decayed to p ' E P t i ' jl ('(i I I I

1. I.I\XF CI i.S I- DF Si-I'T t (C'F (I'IVI'IfI., AT 5I1 10-1.

'h r l :t , r,1f1i p)()[if d Er' lni'1 pir'! i .pa ill 1 hIl . 'i pr .i

f l, '], -, d h ' ["x ', - rt l P ,, k V I , l ' . v t -, t[ Il ' !1,i



p r-ogr am condu nt ed dui ri g Opera t ion TE A POT. The os e p)ro c). e c

included torn' tr-oop orien ta t ion and indoctr-i na t ionpr 'tsti

troop tests , and two technical seirvice projects.

Trhe largest group of participants wereo the 2,271 MaIrinles '% lie

conducted the Marine Corps Provisional Atomic iBrigade Fx rc i se

(2). Another, 517 individuals took part in foulr troop o)rientailionl

adindoctrinat ion projects , which reqiii red part ii pat t o

observe the tetonation from a trench position (29).

In addition to~ the Depsert Rock oxercise troops , abouit

2,000 Camp Desert Rock troops from various Army uni ts ma intatinedoc

and oper-ated Camp Desert Rock , pr-oviding transportat ion , commlnn i -

cations, engineering, administrative, an(1 security ser-vices (27).

Of these Desert Rock troops, some worked in the forward area's Of

the NTS to construc t observer positions, lay commrn icat ion lines.,,

provid- trans-portation, and assist in preparing for Deset Hock

projects . Soldiers from the 50th Chemical Se rv ice Pl at oonse i

as radiological safety mon itors for [setRock pro jocl roni

(diring nuclear test events.

Ra d iation pr-o tec tion procediires a t Fxeire isoe Pe. ock , aIs

wefIl as those of the xTo, are, detai led in the TI'AHIYI SerTie s

Vol limo . P r i ~ng Opera ti on TFAIPOT , Cam p Ile?( . VHoksnp

personnel and ('xe-rc i so partici pants were( 1 itni ted to) 11', 11Mr tllinn

six roentgens of whoIle-holyv gamma ratdial ion diiring itv six-month

pe r iod. The( rad tai 1t i on pr)1o t ect i on pr Tocedur Ies to l') V t.Iesl

R~oc k i nc 1 unded prey-o is- i onsi, fort ( 1 3; 2 7 ):

o Mat in r. fa i n i rig in i n m um sa,, f(I d ian ces t roe!, nilI I '
lie I 'nn t ions

" Fn tore i ng prt()oc t i ye( I proce re oi im i se , , p . I 1iO

" ('on t-(I Irol ing a c es to i':el( i;it ioui :

* Mon i torti n v i ndi iv i dIualsI wor-k ti ng i i rt~n a! : I i I : i

(~~~~~~~ ~ 
~ 

~ 
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" I ssu ing f im badges and mon itori ng the cuimu 1a t ivi
exposuro of Desert Rock personnel

* liecontaminat ing all oqipmont and personnel 1leav'in
the shot -trea atter the detonati on.

1.4 ORGAN IZAT ION OF THE SHOT HEE VOLUME

The rema inder oft this volument present S- an iccoiifl of [)()I)

ac Ii \itives and the resuilt ing potential for participa-nt epsr

to r'ad iat ion during Shot HEE. Chapter 2 deiscrihes the Fxercise(

Desert Hlock V I militarv act lvi t ifcs while chapter 3 de5 ,ri hes

various tra in ing ac tiv it ies, sc ienti f ic an d ini Ii ta rv oftectst

experiments; , an d sup port in i Sions in wh i c h DOD1 personnel

part i c i pat ed T'he se two chapters provide into rma t i on a houl the

number of DOD1 part ic ipants involved in spec -i f i c projec,(tq f i e Ided

a t, Shot BEE ; the time spent by project pers;on nel i n t he test

ara. and their positions relative to the point. of' deton ion and

radiation areas before, during, ano after the test. Chapter .1 of

this vol ume descrihes the radiological envi ronriont and -;.,feT v

procedures pert inent to Shot BEEF, including i soi ntensi tV con~touir

mnps illuist rat ing the radiation areas around ground Yzet0 after

the detonation, and available shot-speci tic exouedata for

individuals. D)etail1s of the overall radiation protect ion program

a t Opera tion TEA P( T n re prnv'i ded in the Se r i ,s volumie.
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-71

F'XI.R( IS" IiSVIt'I' R('K VI M)I"RATI (NS AT SIO'T 1I.

About t 3, ()(1() Ih'pa r' tm(n nt of. ltne ( 1)() )otsv i(flh',I

pa rt i(i pa t(d in eight X(,r('i,(, Dc ,I(,r R(ook VI pr(),i t , t cotd lu( I (I

a t Shot IF1FK. (it' thl(,(,, ',271 indi \'idltals w(ere, part I t hf, Th i ',i

Mo r ien(, (orp- s Pr'is 1 sI s .I Atom i ,x I, (,i, Ir i g d(, ( 3i d I '1AI ) II I

:1(i(d t io( , ,om( , of t I le 2,(((1 Camp Heert I{o(k lipport i oop, -,

probafIv prdusent R rin FtH'. Tli, (.h:tpt(r" is, prima r'iIY (,l nt.(,i'r(.i

wi th l,,(,' t How k ('t i Xi t h's het(r( , dili ifig , and fI(, 11( H. 1

(ittona t ion that may hav, (,xpo,qd th p(, it i (' i pants, to i ()i i ig

r;Idi:t ion. 'lnhl(' 2-1 I iss th(, ese" o(k pr()gr"ms trii ")II-

rct' i Ilat (' 1)l' .i ('(- t •

Table 2-1: EXERCISE DESERT ROCK VI PROJECTS. SHOT BEE

Estimated
Program Type Project Title Participants DOD Personnel

Troop Orientation and 41 3 Army Observers Army 153

Indoctrination
41.4 Navy Observers Navy 160

40.11 Marine Observers Marine Corps 92

41 18 Air Force Observers Air Forco 112

Troop Tests 40 18 Location of Atomic Bursts Battery C I I 532nd Field 53

Artillery (ObservatiolI Battalion

41.6 Marine Brigade Exerise Third Marine Corps Provisional 2271
Atomic Exercisc Brigade

Technical Service 40.19 Sixth Army CBR Defense Sixth Army 22

Team Training

40.21 Ordnance Vehicular Ballistic Research Laboratories:
Equipment Test Army Chemical Center.

523rd Ordnance Company.
Detroit Arsenal

*Unknown
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2. 1 TROOP~ OR IF.NTrAT ON AND) I NDOCTPR INAT ION PROJI-VTS AT SHOT HFFK

Troop orientation andi indoct ri nat ion was an:1 rerpo1a

designed to or ien t a rmed se rv ieos personno 1 roga rd ing thle e t ee t--

of a nuc lear de tona tion . The obse rver prog ra-m a t shot HFI:

included several phases inclIuding a preshot orienltation,

observation of the detonation it selfV, and pos tshot inspect ion of

-in equipme-nt displ ay area. Th f~)Navy obse~rvers in Project

41 .4 were also invol red in Projec t 40.9, Navy Pass ivie lDvfense

Training, during the IESS detonation of 231 March 1955. The-i r

act ivi ties in Project 40.9 are discussed in the FSS to NIVT and

Shot ZUCCH IN I volutme . Al though the observers were difVfe rent ia ted

by project, they operated as a single, unit throughout thiei r stayv

atCamp loese r t Roe k , folI I owli ng t he p)roceodu re s ouit I i ned belIow ( 2"

29).

After the observers arrived at Camp Desert Hock, t1)hey

part icipated in an orien tat ion program ofi oc tiire, and films, on

the cha racteri sties of a nucelear detonation, and the procedures

to fo() low durinty a detona t ion *On 15F Mar c h, t he( 1 -obr veors, ma de i

p)r(,'ShIot tout, of the equipment display area .

Al 032i.5 hours on 22 March , the da v of the, BEV ijetwlnat inn

the observers were transported by Camp Desert Roc-k pesnnel I'

trenches located 3,200 moe P1' soilt hwos t of grounld zero) * li ne i nig

t he do t ona t I on , t he obse rvrvs crmwched i n t he t renc hes , sh)iel ded

from thei, nle 1 ea r h las-,t. A t osF:i 5 hon 's, 230 m1)inu11te(s ai f1e I lie 1

de tona tion , once( Dese r t Po'. k ra d iooI(g icalI sa to( t Y moll 11 r ha~imd

su rveyed thew a rea , t he obs~ te es prcoeded ftorwa1 I'd t Ii roug1 h I lh

('(Iuipment d ispl ay are, whi eli hogati 6-10 me ls tw round er



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-me.ter display 0625 hours

640-meter display, including
displays 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 convoy

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 staff

personnel in planning and conducting combat operations under the

anticipated conditions of a nuclear battlefield.

Project 40. 18, Location of Atomic Hur.st., w as cefndu(ctd hv

53 participants from Battery C (-) ,* 532nd Field Art i I lerv

Battalion (Observation) (27). The objectives of' !'rje t Ilt). Is

were to test equipment and train troops in locat ing and del,-r-

mining the yield of a nuclear detonation. 'o perf(rm lhr,

project, field surveys were conducted using AN/TVS-I carvra,,

MK-I1 Bhangmeters, AN/MPO-21X radar se(ts, and microphon(,s.

Personnel manned ten survey stat ions loca ted t(,n to 18 ki l omet ,r

south to sou thwes-t of ground zero. During lhe' det ,na ion, the,

*S me, -. ihord i na t un its were, not present,

1 9



pe ople at the stations attempted to ident i fy te h urst lecat ion

on a three-dimensional grid and to assess the yield of th, I),, 1-

(27). ie station locations fol low (35).

IITM CO()RI)INATES

Flash Locat ion 1 759988

Flash Location 2 77597 H

Flash Location :3 79.4969

7 9496-4

Sound Cont rol Point 79(981

Flash Control Point 8 1096 1

F ash L)cat ion 4 82,t9531

F I ash Lo(caI t ion 5 S83,19.15

Sound Control Point 85887.1

(Alt(rna te)

Project personnel were to travel to the :ihove sit ions :it

1 30 hour, on 21 March, twelv(-alld-one-hal t" hours hetort, he' IM-1

dietona t ion, to set up the eqlipment at oach designa t(d 't :t i o/

Io(a t ion. They were to remainu at the, s1tat lris (ilr'iig the,

deton-it ion and a fter the shot un t i 1 data (ob le t iou W s:t

compl e' td All ;tations were located he tw,(, 10 ki I r , Irs

southwest and 18 kilomters s-outh oft ground zerto (:3o

Proj)ect 41.6, the Third Ma rine Co ps Pr', r ie iNIIr 1 Al,)t t

Brigade FxercisO , includod 299 ,tficers and 1.97" nt i ,,,,n

the Third Marino Corps Provisiona l Atomic :xer'ii s I' rig:t ' L

MCPA B * This project marked the first use of :ait i-11 :I atr

siIpipol-t for ml Ii tary maneuvers at the N(,v:id" Test Si tn, I.' .

*of these personnel , .132 wt,,re not encampd at ('amp ,srt Hok.
These participants wre the pilots, mait enauce * and .,Ippor I
personnel from the Marine Corps Auxiliary Air Stat ion, Meia'
Ca i forn i a. Tl he p iI ts wer e the f only MAlG 15 por,(nnel who
actual ly parI ici pal,,d in Project 41 .6 a t Ihe NI'S. TIhey
.imIla tod tho air - t tack in supFport o f the ri personnel.
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Th( (', o rny:i rd: 1l (1. 1 li Mt ti tn (f *%- i1 lt t T Ii I , \)V, I v

obije t ives tt. th(le Mlarine, Brli.Ig:tld ' Ixt ( 1 :1 I hot BI, (t))"

o To tt()r'(d ( n ( t. " t I I .d T ts rl 'ea I i ,I Jr.

t rainin in lan:n1 i ng :iud co nd(c(t ing )r't i/on
siipiport td ) by n ii( I tar Wea pon

0 To fir t her T(5T a ind eva lu lt(, tact ic's :anud t(wh-
nit lles for th(, exte(nt ion of ai r-g r-, ) in(t :t sk
missi ons 5 i n v lo I v ti ng t if, (i t nit(lIa' npst I

S To (Ie eV tI()) 11W tact i( and lchnio l( , t o
,xploi t the ftf(- tS of a nu l((,ar (,xpl( o-;i t wI ,n

nil I ar weapons aro (,mp Ioy(ed in -,uifp() ' (t t a i '-
Sro u nd task to' r c,

" To fami I iari ze personnel wi th the ph(,nomeTna
incident to a nrl ear explosion and I lio r(Sil t-
i ng e f fee t s

* To fami I ia z(, per s onnel with passiv e d(,fense
m(,asiures to minimizo of protoct agai nst the
(,ft' fec ts of a lue( I ear exp -)lo .ion.

()in 27 S(ept ember 1954 , the Asistant Chie'f ot Sta f f for

O p(,ra t ions, NIa rine Corps Headqutarters, in formed Ma ri ne Cor p T(,st

tini t I of Camp Pendleton , Ca I i fornia , of the dee i sion to conduct

:tn al i r-g roiil ma n(euve r dufring th utipc oming TFAI)'I' Seri, s, and

o(ntired the unit to begi n planning for the opera t ion.

The, Marine Corps Tost Unit 1 , comparable in smze to a reintor-ed

infantry hattal ion, was activatod in the summer of 1954 to f iold

test new concepts of tactical assault. Although th(,s(, Marin(es

wer, (,ngaged in many tests and oxperimonts, the highlight ol

Iheir activities was the Marine Brigade Fxerci condu(ctd at

Shot ITF F.

In d(eveloping plans for the exerciso, off i-o,-s of the MirieI

Corps, Test linit. 1 attended a planning conference, on 27 Oohtbr

1951 at ,andin Bas, Albuquerquo, New M(xico, and r(qu(st(d

permission from the Armed Forces Special Wenpon s Project ( A FSW Pt

to c)ndl(ct their exerci se at Shot ZIt('CIlN!. () n 17 November, at

an Air For(' Special Weapons Center (AFSWC) planning conference
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at Ki rt land AFB , the Marine Corps received approvai I to s t ag' an

a ir-g round maneuver a, Shot ZLICCH IN I On 13 I(hc emb r, the

Commandant of the Marine Corps di rected that the :id MIC['A1.1i he

or gan i 7eoi a t Cam p [Pend 10 ton . The 3d MC PA lB inc 1 rd oi nnli t S from-.

the Mari no Corps Te(st Uin it I , whose commanding off ic4-r was ( e i g_-

nated Chief of Staff. The 3d M1CPAFH inc I ided tin its t rem 11)0

Ftirst Marine [Divis ion and Aircraft , Fleet Marino Force 1Pac it ic.

The air opera tions uinits for the 3d M1CPA['B %Vrie( To ho

provided byv the Commanding General of Fleet Marine Force Pafci fi-

On 3 .January. 1955, several helicopter squadrons fromrn MIar ino

Helicopter Transport Group 36 from Marine Air Grou'p 1.5, and

Mar ino Air Support Squadron 3 (-) were di rocted to De-sert Rock

Nevada , and the Marine Corps Auxi liary Air Stationn, Moljavi ?

On 1.0 January, representatives from the nowi v formed 3dc

MCPAER attended a Desert Rock VI planning meeting at Sixth Arm.\

Headquarters in San Francisco). tDuring tiis meeting, theMane

were i n fo-rmed that their maneaiver had been roschedu1 ed for ShoIT

T UR K be ca u se theP A r my w is he(d to() co n duic t a f ielId ex e rccs a Sho T

ZUI CC HI NI. Th e Comm an d er o f t he ex erc is quesIi o-t io(ncd ti-

reassignment ,sinc- detaile-d plans had already hee(n mnade for

ZUTCCHINI. Only five- weeks remained before TUE-{K 's schocdul tdi

deotonation on 15 February 1955, a period o-f time cons doe(d

insufficient for reorganizing the Marine maneuver p1 an!-

Subiseque-ntly, during a 17 January 1955 (con ference( athed rtr'

Marine Corps, the Marine Co)rps and the Armv agreed thu tth

(oxereiso, could ho, condn .I during Shot 3iFF, which wa, codl

fe18 March.

Wi t hin The next wee(k, the 3id M rlAl mde tho ( iS)I

changes in i ts oporating plans and on 25 .lanutrv th- I)oplit v'

Fxe rc iso Ili rec,(tor approved the newk plains. iho Mai no(ep

souight p ro; I ifrom th iTerst Di rt,(( of (t th ii, i i II'

)rVg: li i za t ion ID). The tr5  Ditree( to r (it c o'i l fI i isn 1Is

* -4 2



of the Marine Corps plans , inclIudi ng encampmen t of' Ma ri nes at theI(

NTS on t he diay be fore- the shot.

The 3d MICPA FR a I so i n c I uded two smal ler comnpon en ts , a Mar i no

Ca mp D~e tar hmen t and a fitIicop ter Supper t Lin i t The Mar ine, Camp

I)etachment administered the Mari ne camp at De(sert Rock, and the

HieIi copter Supper t Un it servod as a task support un it for the

helicopters of. the brigade ( 3.

* On 2,1- Feb ru ary 1955 , t,( Mar ine Camp Detachment ](ef t Camp

Pond le ton for Camvp lDeset-t Hoc (k by a ir and ground convey. By the(

fell owing day, all 16E8 me mbers of the Marine Camp Detachmr t had

arrived at ('amp Deosert Hock. On 8 and 9 March , a( vehicle, co(nvoy%

departed f rom Cam p Pe ad I eton to r Camp Desert Rook . The c-o n voy

i nclIuded 87 1 membe rs- of Ma r ine Corps Test Ln i t I , I urftace

ele0me(Intrs o f M1a r ie He 1 ico pt Ier T ra n sp1o rt (Gro 0 ~ L1 p 3 6 a nd Mair ine

Air Support Squad ron 3 (1*The, convoy arrived at Ca;mp LDesert

Rock on 1(0 March.

The sup face-( eleme,)nts of Ma irinte Ai r ;iroup 1 S - arr. (.d ciat

the Marine Corps, Auxi I iarv Alir Station , Meojave , Cali forn ia. on Il

Marc-h. Th ey we re f ollIo we d by. t he a ir elI orme n ts e-n 1I arh

Marine Ai r Group 15 ( -) operated from Mo)ja ve( , r-a t he r ',ta 1 f'ro(m

Cam p De se-rt Roc k. P i s g r oup wo 1 Id s i mu Ia t e aIn a i r -Ia i i c ~ k on

a s sa uI t o h~je lt iv es duIIr in g T he e xercis a- ,in d re u Ir n t o %M'DaI

Ma r ine( HeIi c op teor Tra n spor Grou t (11 1 1) pr oha 1)1 v cI el

Camp Dese(rt Rock at t h' same I ime s thse o)t hil tii I I tl ,( H' (

M1C P. Fi.

The mnai n eeI menit t ( hE id IPA IB i n ( I i i n g th 1 ea:1d -

(I a rt I, s ,Ira] Se r v ic Com an I () p: 11 '. c i 1) :j C1 I j? 1)c 1 1

h- I n i n g I1o A r Hleet Mf kin jne rc e o I 1 an11d ()I)' r I i 'cI rol' Vi

lo re Mai io U. rp AliI 1 I t I )n 71 it a A n -I , (' I ifo 'n1 , I. (':I

lqend le f, I (In ThI ' I t I I it I till n po I, 1 (.1 o)ve , r~l " i* 'I

Sp r i nigs; H n,,i r l~'' e



From II to 21 Ma rc h, the 3d MCPA F engaged in prpa ra t i o)ns

for the maneuver at Shot BFF (2).

o On 12 March , an unknown numh#,f of Mari n.s
observed the detonation of Shot Hii)RN FT.

( On 16 March, an officer from the Deputy Fxer-
cise Director's staff conducted a radiological
safety orientation for all brigade, pe rs)nnel.

o On 17 and 19 March, the tactical portion of
the exercise was rehearsed at the NT .

o On 20 March, a live monitoring exercis(, 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

by the Marines at the NTS during the exercise.

At 1300 hours on 21 March, Headquarters and Service Company,

Marine Air Support Squadron 3 (-), and the command personnel of

Marine Helicopter Transport Group 36 left for their command posts

in a convoy 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 convoy of Marine assault units left Camp Desert

Rock at 1315 hours. They traveled in 36 vehicles and arrived at
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Figure 2-1: PROJECT 41.6, MARINE BRIGADE EXERCISE
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* IA)ad ing Zone :1 1t1 156 houS At, 1 33(1 hour-, 30 \'ohi(0105

carr-ying Plotro Mar i no, e1'f t ('amp l sot Roc k tor, k oad in g 'Ion(- I

and 2. Tlhey r'oac'hod thfe 1 ad in rgzonos nt. 1449 hours (28).

At 1 4:(0 hour-s, tho ai r- eleoments of Mar (no lie i (opt orI'i: s

*port Group 36i lof t ('amp liosor t Roc k for Load infg Zone I . h Ph

* cont ingont was to ('onsi st of 30 liol icoptors and thoi t. pi 11 o fl

officor , and oight enlIistod men. The surface oe mints ()of

* Tr-ansport Grouip 365 tyra vo od by convoy to theit-r assig nt'4

pos it ions a t Load ing Xont' 1. Theso olIomen ts spent t itho ni ghi

* ho eforo t ho BVEI do tona t.ion e'ncamped in the torwa rd atr'o:. (3).

At 0217 hour's on 22 March, a convoy of 15 youl C o bt ar-)

D* Posort Hock, arr-iving at the troench aroea 3,200 mo tors fro(m gro(und

ii'ro ), ait 0339 hiours . The last convoy of Mar i nos, d1 p~tr t 01 r

(Camp Ilosoryt Rock at 02:32 hiour-s on 22 Mlatrob, I ravol inrg in a ctonvoyv

of 14 vehicle"s. lhi'v reach('( tho( t ronch :irf'a at 0352 hours,.

Dbocumentat ion indicatos that (Camp ils Rlock support eo ('ml)

t-.ansportod ItoopS to tho tri'nch :iotand parkod llwui rvo cio

at Nows Nob) noar- Yucca Pass (28). Four- F-9F"s ot M:i i-i nolir, 6rolip

1.5( -) loft flu' oj avo Mar ino C.orl)5 Aux Iii r'v Air 1!tit ioti t 0.115~

hiour-s and airrivodj ovort La throp Well Is at 0450 hours'. A to ti] ot0W

a ircr'a ft loft Mojaoa approximately 45-mi nut( t ntr~ii.Iour-

ai rcra ft at a time, and fol 1owed tho sao i I 1gb 11 Tvitorn,1 f2 3i

Af 1.0?' each sot of ai rc raft made tho, s-trike ohi(oct vo , t )n\v

to(t uvrwid to Mojiive and hogan the pat torn 1 j 11i

At 0502 hours, throo,( rn~nii1os, blt'tolw tti Ot

Ma'iniscroiichod in the rnlo 3i', 2()r'.'5si .

Vr-,ijn /tro .t t e s ir~i, Iimo , )t t~t W t~ iiw , I ii, 1w t, I ti,(u~l



disposition of these ground personnel in the NTS at the tim'r of

the detonation was as shown below (3).

At the Command Post Number of Personnel

* Headquarters and Service Company 58

* Marine Helicopter Transport (;roup 36(-) 90

o Marine Air Support Squadr,n :1(-) 42

At Loading Zone I

0 Marino Corps Test. Unit 1 96

o Marine Helicopter TranspI)ort 39
Group 3H3, 30 of whom were,
helicopter pilots

" Helicopter Support Unit

* Puiblic Inf)rmation Office 9

represen tat i %es

At Loading Zone 2

* Marine Corps Test Unit 1 202

* Helicopter Support (ini t .15

* Marine Helicopter Transport Group 3(6(-) 23

At Loading Zone 3 Numhbr of' Personne I

" Marine Corps Test Uni t 1 2 1)

* Helicopter Support [in i t 18

* Marine elicoptor Transporl Giroup 3W(-) 9

In the trench area

" Marine Corps Test lni t 1

" Mar i no Camp I)tta,hment 1 7

• Marine He lI icopter Irans[) or t (ro) 3(l- ,

* Pulh i e In format ion (M t i( .
r pl) r, 5 n t a t i % s



rhe r em ain inrg 5414 Marines Wetre MarY-ine a i r-c rew andi g roundII (

perIs oil oper-a t iIg tr'omi Mayrine a i rbase, i n (t I i toirn i a, an Id

Mar-i ne (Cor ps a d in i istI rt ti ve per-sonnelI at Ca~mp i tesftr 1?oc(k

I n add i t i on to Ite Mtar'- i n(,.,; va r i 0115, ('qu i pin t was, pos,, i Ii ot'd(

in t he load inrg zone s. 'IPlhi r t V Mlarine Cor ps he i copterst- w, 'i' i n

I o(ad ing Zone I, a nd si mulIa ted pal Ilet Zed st Ipp Ii (,;ws Wr4' it]n 't i rloi

'/one 2. Six 75mm pack how t ze-s , six 41.2-i n'h irt:rsand t h ret

75mm r-ecoil les-, ri ties we re loca ted in Loadi ng lone, 1 (2).

At 05101 hour-s, five minutes, afher- the, dieonait ion, Ithe

maneuve.r began . IIt ,oi isted of an nai r-I ittI , an :saI t (Itn I he(

objec t ivyes, and a tour- of the eqIi i pinen tI d Ip ay at rea . Al II

*part i ci pants i n the exertc ie m, raneuvere(d i n th ares Wet nd

southwest of the HFF ground zero,(.

At 0512 hrourst Ihe ')1ers ,wocl carri rrig :i 'e ilo

sa fe t mon i to ri nig t eamin, t I w I 1'tin I A c:Idi rig l o I to ( I i id i ri g /(Itnt

Able a ndc BakVerI ( 2 ). Ar IF' () 5 rrI(uIIr.s;, it tey' f 1 tii1(' raiiog1 )viw -I Iatt

moni tor.,- had d c Iatred tit' anid i rig zones - ift theo re(maiiriil 8

he 1i COp ters, t r at ta-c k tormr f)Y- onI11) , t hII (oW('d Ith la ofhI iopttr

Th ese 2 8 hlicopiv )te(,rs, W( I. ' t o Ii Iv 102 t r'oiir I Tie: Iit

hoIe i c p t ers t h en l anrde(,d, arind I lit' I roo()p,, d i se(mliart.ked.

The( f irIst ItIi igh t o t fo urt F- 9 s f rom Ma: r' i nt AirY- (I It- p 1)5

c onduitettd a 51 t t-i ke( ) oer* Sv nc I i no Ridge at thIolcti(t, 1

seconds be~fore the, secondl wave of hlicopteris torucirtd do1wn ol

landing Zones ABIF atnd BAKFI1. Since the( in it ial Iwo f) cote'

left at (0512 hours , titrree ml nirte elaps).-ed beoeI ie s'conld wave(

was signaled to le~ave. It 1is assulmed that the f t't., grou)p o)I

F9Fs- made their- strike, bet w(en 0515 and 0)518 hour's, when i tht'

ti rst hel icopters cit tire, second wavi' icid ii '(:Idv I nld . li Ii i

stri kes probablyv con t i rlir(' ai I 'IS-mi tilto i itrr(trva I it I I In eor1)Il

of the manerrvr'r (2;3
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Upon completion of the initial helicopter lift, Marine Corps

Helicopter Transport Group 36 began the second phase of the air-

lift.. It was planned that 318 troops would b, transporled in 114

sorties from Loading Zones 1, 2, and 3 to Landing Zones Able and

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

Concurrent1y, Marines located in the trennche s marched to

Loading Zones 4 and 5. The Marine Camp Detachrnent (lid not accom-

pany thes, troops, since their participation was limited to

observing HEF from the tre>nches (2). The helicopt.rs returnd

from the final lift between IA-)ading Zones 1, 2, and :3 and th(

Landing Znes, and transport(ed Marines and equipment from Lo(iading

Zone 4 to landing Zone Able and from xading Zon, 5 to 1anding

Zone Hi kakr.

This third a i -I i ft phase was t o t ran n ,1)r l 594 Mlarinos in lI- H

loads (3). The I ift from all ti%,, ye ladin ng /-w cor mpetd hby

09001 hours (2).

The fourth airlift phas(, began it 0955 hours, after all the,

Marines had been transported to their assigned landing zones.

The Second Plat oon, consisting of 48 troo ps from A Company,

Marine Corps Test Unit 1, was airlifted from anding Zone Able to

landing Zone Charlie, (2; 3).

Upon disembark i ng from the hel icopters, th, Marines fanned

out to seize the ir attack objecti yes. Thos(, at 1ninding Zon, Ahl

assaul ted Object iv,, Nan; those, at Landing Zone Hak,,r attacked

Obj,ctiv, iugar; and those at landing Zon, Charli i, s,ized (h.jec-

tiv, William. Th mane(,uver ended at 150) hours wiih tlh (.capt llr

of all oh.jctives (2). The Marines were th(n tranpo ,(rted t( the

equipment displav arfma.

The display atrea;t wfts lncated solhwest (it t h, 1-t F groiund

zero, at. a distance ranging hetwoen 160 metrsl in(d ',51M meters
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f r'om ground zero. The area teturod equipment , uc is tanks, and

mortars, and mannequins dressed in Mrine Corpsl) till i formits .The(

-is-atilt uni ts toured the di splay aren between 1 50(0 and I 7:i

hours , a fter the maneuver was compleoted . Aftert touring ihe

eqiipment displav, these Mar nes checked in at tht, R'c(n Inmi -

nat ion Sti ttion at Yu'icca Pass. They reache d Camrp 1)e strt Rock:i

2000 hours (2).

Documentaition indicates that the Marine Camp Df-ta'chrent,

wh ich observed BFEF from the trenches but did not part ic i pte in

he maneurve r, may have ton red the di s p1a v a rea wi t h t h t r( '

orlen ttion and indoetri nation observers at 0535 hours and then

returned with fte observer convoy to Camp Desert Hock at 075()

hours (28).

The Brigade Direct Air Support Center, unlder t tie sulpervision

of the Air Operations Center, coordi nated fte 30) H-19 he] icopte rs

that a iirIif ted the Mar ines to their attack obj ct iv ye duiir'ng the(

e xe rcise . Other air support Was provided* hr the '22 F-9F a ircrat1

of Marine Air Group 1.5. whi ch stagedj fromn the Marine Corps- Aux-

ilitrv Air, Stat ion, Mojave , Cal ifornia , and hrv tour R-10 a iric r':I

frorn the Fi rs t Ai r' Del ivery Sect ion , Fleet Marcine Force At~Iant i c

with loading personnel from the HFi'st Combhat Servi re Grouip, l'l ct

Mlarine, Force lPac itic . The( R-40 a irc c t, whic-h staged from F1

Tor'o Marine Corps Air Stat ion, Santa Ana, (a Ii fo'n i a, (Id I vered

siappl los for assault personnel beginning at 13 8 hours,,.Ths

F-9F and 13-40) a ircra f t were alIso con)t trol leod by te Ai 1, ())(,c:I I i ()s

(Cen er (3r

.3 'l'CHIIN A I SFRVW(F PROJECVTS AT SHOT REE

Du' rigV (ipernt Iiot TEAPI(T )'''echn i cl Service Projects, %Weco

dt--ignf'(I 1(o lostI lie e ( fcts of nlic ll c weapons onI ordiriro-(

mai1 t'r'ia; I , tort i f i :t t io()ns ,, s t r i ctuce (,s , a n dt 0( I(1i pm, eii I Two

toctica I ,-rv ic(c proj pwts cee(ondlcted by xrS )s't oc

VI :t Shot IiF4 , :st i te in t l i' - 9 1



The Speci fic objectives of Project 40.19, Six th Army ('RH

D~e f e n s e Team Tra in ing were to ( 30)

" Determine the capabilIities -f Chemical,
Biological , Radiological (('BR) teams to perform
emerge-ncy. radiological defense missions

* Prov'ide CBH T earns t ra i n ing und(1er ac tuali
riLdiological c'ondit ions;

* lletermi ne I he "dequacy oft the( organl i zat ionl :Inci
mon itorinig equiiprnent provideod byv Ilepartmnt of
tie Arryly di rec'tives concerning ('BR t(amis.

At Bi',two ('BR teams consisting of a total ()t 22 meni p(trtoIrnd

rad iological surveyvs of' the( test :I rea on sho t -daV :In1I(i onI 1thef I A

fol lowing d:1v5 . The teams were roquired to deItermineI 1 ii(

is-oiniten)i tv linles trom 1 to 161 roenitgetl.S per, hour (R/hi), to

delineate areas of maximum intensity, and tol plot tie' V i di ng-s

P'rojec t -0. 2 1, Ordmi not, \eti i a I: r Fq u i 1)o t,1 Test i %

conduleteod by t 1w BaIIi ist i c heetrob I abor:t t ori. I 1W ni l

pairt ioi paint i n the project wais tie 57:ird 1 rdtiii, (')1 V , i

posi t iOned the 1test equipment wi th th :sitllc l0 0

Arsenal I personnel . Ba I I i st i (Hsi7 iIab(r I7

Prjec(-t 3. 1 recordled h Is prsne oel, ts1' . n 1

ne(ar the tes't '~qulipeent , whi hl Artriv (hemi,-t Itp .'li~t

Projec(t 2. 7 T ook r;id I ut i n !flt'islfl'e1'l't :is

ThI'( Oh ioct ives ot l'rojec t 40. 21 1O? I7i,

e t c ts; (t r l I I-o v i-r -":If t v bat1's " 11 m'lli 1li/ i0 1 ''- !I ... I C',

\.,(I'ti cts , i n c do rde to obta1 IinI txper( Ii m tl 1 diI t to7 )Th !I, 1 1 1 I,.

deos i t m1 ii I i 1 a1 ry v ela( i ci es , i1 d7 tO o 7\ 's Il4 1 ci I I i. i) I ! I

et, f ,. o t of ar m r -aIgInst TI I mIII; rad- ia lt I01 3 i m1 r'I0 ' I 'I

picli1ipst ,l )tic' 121 a!7~1 l

Mft trMIr)m r h -
V .1rin I' I p f I- I I :I I - ) IO



area at the time of the BEE detonation. Dosimetry data were

recovered after the detonation, when radiation inti'nsitios

permitted, and the equi pment was removed for use at subsequent

events (27; 38).
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CH A PT FR 3

JOINT TEST ORGANIZATION OPERATIONS AT SHOT BEE

During Shot BEE, Department of Dfense ()O)) personnl

participated in a variety of diagnostic, military effects, and

training projects, as well as Air Force Special Weapons Center

(AFSWC) 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) Field Command Military Effects

Group conducted 22 projects during the BEE event. In addition,

AFSWP coordinated four operational training projects conducted by

personnel of the Marine Corps and Air Force (Tactical Air Command

and others) . )) personnel were also involved in seven projects,

conducted by the Los Alamos Scientific Laboratory (ILASL) Test

Group, the University of California Radiation Laboratory (U(CRI,)

Test Group, and the Federal Civil Defense Administration Civil

Effects Test Group (C"T(.

Detailed descriptions of project objectives and general

project activities are contained in the TEA POT Sories volume.

The information contained in this chapter addresses only those

project operations uniqiue to Shot BEF.

3. 1 FIFLI) ('OMMANI) MII, ITARY FFF ECT,'I G11IT I) PROJ',I'S AT SH()T BE}F

In order to study the yield characteristics and weapons

effects of nuclear devices relevant to mi li tary appl ical ions, th(,

AFSWP Military Effects (roup sponsored the weapons effects proj-

ec ts at Shot BEE as shown in table 3-1. Because, in most cas,,;,

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

Estimated

Project Title Participants Personnel

1 2 Shock Wave Photographyv Naval Or 01510ce Laboratory 2

1 10c Overpressure arid Dyncamic PreSSIure ye? Scis Time and Stant ordc Research I nstctccte 1 5
Distance

I 14t) Measuremrenits of Air blast Phenomena with Self Bal list IC Resear ch Labcci lcires

recording Gaccges

2 1 Gamma EXposure versus Distair(e Acuic Sq1ci; Corpi C,, E ~ .. tjiccratiles4

2 2 Neutron FIlu Measucremrents Nay a I Resear ch tiatcrt 'I

2 5 1 Fallout Studies Ctrerri.cal Research L icr0itory Chec,l aJ1
War far r L itioracur

2 8a Coictact Radiation Hazarcd Associated vvithc Air FuL I' Sial ,1 1 lics11 Cec i'
Contamirnateci Aircraft

28bi Manned Penetrations of Atonmic Clocuids Air For( cv Spec ial Weanaccls Coe~

3 1 Response of Dragl type Equipmcent Targets in lice Ballistic Research Labcoratoccries

Preccursor Zone

5 1 DestrcUCTive Loads on Aircraft in Flight Wright Acr Developmcent Cencter*

5 2) Effects oni Fighter Type Air craft in Flight Wright Air Development Center

6 1 1 a Evaluatcoir Of Military Radiac Equiprmerit Armv Signal Corps Enogineeringo Lahico nc es 3

6 1 tic E valuatioin of a Rediological Defense Warn'iig Systeni Ar iris Signal Cotrpc E uigineermio Licoralcies 3

6 3 Missile Detonatin Locaticr Atrcmy Signal Corps Engineering Labor itoc ces*

64 Test of IBDA Eqipmrrent Wright Air Development Center 14

65 Test of Airborne Naval Radars fcir IBDA Bureau of Aerocrautics 3

8 1 MeaSuirerrent of DireCct and Grucuicc reflected flieroral 8cc r ei of Aerorautics
Radiation at Altitude

8 41 Tfhermral Measnurtenrts frccir Fix edi Groiundri Naval Radiological Defense taicorator v
Inistallatioris

8i4dc Spectrorreiter Meascireents Naval Radiological Def ense Lii crmoat,

8 4f Bulonceter Miasucrencirits Naval Radioilogical Dvfense ahocrtiis

q i Techrricial Pfiutograifivy Lookut Miriuriair Lai,itcir AF SWC Air r i

Msissilo 1 st Cencter F G irid 6

9 4 tomirci Cloic (riirwtr Studs Air Fiorce L'iciilpi Riseici f, (Cwii

LIS ',it ir p' 1ic"d k'; iI

0 ,ckcniir



a (- t iv i t jecS; (' t Inmate t 1'( octr thle Ina x i mum nubI Io1 1111) 1 I I)1 p r i I-

pa nt s who would have been i nvolIved in the pr-ojoct.

Mo )s t %Ii I i ta 1rv Fl feco( t s Group11 1 prcocts roqu( Ii re- ,d ersonn 1t n

a,;sem h I o dIi a g nost i c- equipment and instrumenits in tit 1i iIi l sy

orl* dayIs or, weeks- be(fore( the shot, and to reoti eoe tito exper i -

mnnt S or rtocor-d dat t aaft terI t he do t oila t ion 1 When f tiIhe 1'os t Manager-

d(ec a-Iretod r-oc(-o\v'torv hour a t mih-l lieu r~s, t he projec t peor soc inelI woret-

Nrttioi Zed to procee(1(d, wiTh a ra.diological satot y mo n it or I ()

r-ecover- data fr-om their, experimeonts.

P)ro bci( t 1 .2, Shock Wave Pho togria p hy, was des(itqgn ed To photo-

gr-aph the porsinof the( blast F0. 1 Tour 01 caea oeUsed from

a camera stIa t io()n lca ted approtximate]I v 2 , 90(1 met em', fr-om gr-ound

zeroC). The location was just outside the( 0.01 H/h itialI surv

I,'a d i ol og le 1-; Ia -,ot f V I in n. ThfIe f, i I m wa1s pro-()ba hi N, r(c overe'd 1 a1 to

cn s ho t -day\ byv t wo I)per;-)lSon i n on e hei o ( 3 5; 391

Fo)1 r Pojiec t 1 . 10r, OverpressurIlo nd MrnamicPesuevrs

Ti III( and Dil t :I nce , 2-1 chIa n nel o , f i n ,t rummnen ta:It i on wer p-, )1 :ticod( aI I

s7i x s ta ti ons rad ia t in11g frTomn grIound lo t o dot (,rmIli no prsUre'

-r i at i ons pr-od uced byv the do tona t i on . oa siurremen t sof side-onl

a nd( dyn amni c pr-essure,( we re taIken usinrg p I t ot -t bhe ga uges aIt It hr'ee-

an rd ton -tfoot el Ieva t ions a bnoe thet surtfnace. Side -onl prssr J-I 1',wa

als ,o mnea sure od a it grt-ouIIn d leovelI a nd a t teon t oot. The c' Ios I

is t umen ta t i on s ta t i on was" 39(1 met ers souu; t 11 o' g rorri1 lero , wi I 1

t ie( rewor-d i rig she I to' ,511 0Me rs from t() groun1td zerIo. About 1 5

men 1 se)fn t o i gli1 t dais bu-;1) i I d i n g t tieo i us., t I'umolen 1 a1 1 i on she T, :I and

instal ling the t nsrrm i~ t i on beoreo ,( Sh ot M-t. P I' I* t prsn -

nol i id n ot reefnter thIIe are Y-m, InII t iI" somot i 1)e a fter ocvr hou.

F i ve pers "onIIs1 p. rob hi ) v spn 1) ( i rotth'e da vs; r'cover. i Tg Ilt,' d:a I1 I

StI Io t tF a nil t Em ox vi n g t I Ie i n -- 5 I I in f, n t ! t i onI :r Io I I( ow( 's

S1. I roj ( Ii t (; 1. I u e, w ~h s d m t'it V )dt o I (,t~: stI I't'i iu r V tI



variat ions product-d by the detonat ion St I f-recordin g gauges

were placed on two lines extonding from ground zoro , one runn i ng

to the northeas " and the other to the 'outhwest . Bo th i nst rt m(,n I

lines had stat ion locations ranging from 325 to 1, 150 me to r s from

grouind zero. Preshot surveying, construction ot instrumentation

mounts;, installation, and checking of gauges for 13FF probablv

took six persons two weks. Postshot recovery of data was

probably accomplished on shot-day at the stations farthest from

ground zero, by two persons in four hours . tecov\r'V (it the d:i Ta

from the stations closest to gronnd zero was probably

accomplished by three persons over a two-day period, beginning

sometime after recovery hour (7; 35".

For Project 2. 1 , Gamma Fxposure versus Distanco , 2.1 dosim-

eter stations were arranged along a line between .175 meters and

about 2,710 meters from ground zero to dete-rmine gamma radiation

hazard at various distances. One hour a fter the Test Manaer t

declared that recovery operations could begin , throe peT sons in

one vehicl e, accompanied by a radiologi cal safety monit or a11So

from the Army Signal Fngi nee r [Lihorn tories began to reo\tr

dosimeters from stations 1 ocated souh of ground zero. The

project personnel were to start recovery opration from tho

farthest station location and work towardl ground zero as ftr :1,s

the radiation situation permitted. It was estimated that these,

proj ect personnol spent about 20 minutes5 in the shot a ra (2:3

235).

Proj ec t 2. 2, Neu t ron Fl Ix Measu romen ts , was (desint(, i 0

evaluate the neutron radiation hazard at various distancos fIrom

the detonation. Neutron detectors were all connct(lod to a ct|1 ,

laid from 180 meters to 910 meters "-om ground zoro). Aft(,r

rocovery hour, five persons i n on e volt ic I oe, i n c I ud i n g n(, ono i t or

from the 1st Radiological S:t(,ty Siupport Un i t , enterod t he' shol

area to pul I the cable ouit to in area of low r:id ioin ensi Iv and

rcover the niitron detectors. 'his party spont ;tholl :10 ninltll,

in the shot area rcovering al I detectors (25: :15).

. . ... . ,J .......... . ... .. . ... . .. . .. ... *. . . ..3' .i



Project 2.5.1, Fallout Studies, involved soil sampling to

evaluate the radiation hazard caused by fa] lout. Information

concenrning personnel activities for Project 2.5. 1 was found only

as it pertained to Shot VS. S. The number of 1)( 1I personne l

involved for Shot BEF and their activities thertfore are not

known (46).

For Project 2.8a, Contact Radiation Hazard Associated with

Contaminated 'Aircraft, approximately five individuals surveyed

the same T-33 aircraft surface at distances of one centimete r,

eight centimetors, 0.3 meters, and one meter to determine how the

degree of contamination varied as a function ot distance. The

aircra ft survey took approximately two hours, and was repeated

over the next two days to document decay 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 H/h

in the nuclear cloud at an altitude of :35,000 feet , 31 minutes

after the detonation. The aircraft spent about. 18 s(conds within

the cloud, and return(d directly to Indian Springs AFR, where the

pilot and passenger were monit ored and decontaminatod. The

external dose, as measured by the pilot's chest badge, was

approximately 2 to 2.5 roentgens. The internal and external

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

Proj ec t 3. 1 , Response of D)rag-tv pe Fq ui pmen t l'a rge (,t s in the

Precursor Zone, was designed to examine the ability of \'nicle s

to withstand blast effects from the d(,tonation. (On one side of

the BEE shot-tower was a largo asphalt area and oil the other side

a desert area. Fight 1/4-ton trucks were arrayed from 5,10 to 7W35

meters on both sides of the 3EF tower, on t hei d(,sert and asphalt

surfaces. In addition, several pieces ot Marin, Corps q(luipment

were also exposed (50).
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I t is est i m t ted ( t hitt hetfo re Sho It BllF.FfIi v' Is,~O I eaIchiI

S pen t t wc &ay Y p1 ) a c ing an11 ins trulment i ng t he 16- vh it lot s anI ti lie

Miar i ne Corps eqiti pmen t A ft ter I WFF, i t i s e s I ima t ed T hiat fon r

id i v i d I in I s , t nc I11(1 i ng ,I -rano (tpera t orI , I ook onle dtin V t o c Iai r

theit :ie 1 f t tr recov e r houItr ( 35).

Proliec t 5 .1, D~et r uctI i vc Loads ol A i rc ra t't i n FI i ig t1 was

cond uc ted to ide teormni no t li h i I i t v fi a i rc ra t ft to () su r i ve 11h

g ust I oid i n g f rom t Ie die t oi t I i~t o l ersonne I were t'ospons i hi o I r

ma in ta in ing and opora t inrg a d rone arnd thfe d i rect or a i ?'r t I

i fvolI vel i n the projec t . tOne ()F-80A d rone was auinelied to

dotermi ne the ettects of a niiciear detonation on telemetored

s ig nalIs ( 43 ).

Pro.i ec t 5 . 2, Fft t onl Figh ter' l'vpIe Ali rm ft a1* n HIi gh 1)

i n vo \'Ied two F-S8IV I i rcra f 1 pro v ideod hv AVSW(' t o dot eorri ftne tit,

ab iIi t, o )f t igh 11t er plan 11e s to(IsIII Si'v iv ( the f h Iast forces produced hv

*the( detonation. At. detonation, the( fir st airr tW:is at1 a1 sian!

range ot abhout. , 300(0 meters from the burst and at an : iIt itutde of

*7,795 feet ahove burst height , oriented in) love]-ft ight posit ion

taLii I-on to the blast. The second airc'ra ft was, pos it oned I n at

l evelI-fIi gh t alIt it ude to rece i ve symmet r i ca I a ntdi a s Ym me r i catI

s idev-on T gIIs t s from the blast. Ati deotonaiIt ion, thIe i sto nd aI: i ra r:I

was -,ait a sla;In t ra nge of t abou t 5,2 4( 0m)Ieers aIn d aIt an al It i t tide ot

10 , N3i0 feet abhove burs t he ig ht ( 35; 4).

or P Ir ojct 6 . I. I iI, Vva I un' I i on o f Mi I i-Irv Rl Jin;I( hll pi pment1

tlosZirn(t ors i n tulbes werf1)1 lc ed aIt 1 3 1it t i ons betI ween 900(1 and

2 ,700 mters f rom ground /. ro . TIhiev we re re t r ioved )% h tree

pe rson s, i ne Iud ing a ra d iolIog ical, I--, safety moni tor,, approximately

t wo Iti I r s a I ft e r rc coveoryv op(rat ofts Wol'r i)'*m i t ted M, t (ito TestI

Ma na ger. WlfIi I to i n theo sho a)( Irea~n, p)ro,.j e ct pe r so)n ne 1 1)1tc ed aId d i -

ten 1 (I m ( ojmet ry e'qiti p)Mentt t ( o measuI Ire ra Id ImIt i onI decayI 1'i t('s . I t

wals rft Ir if- 'ed oft t he, second dat -1 af I tr t lie III' tIe t1 oria t ion I 1 35 :
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Fo r 1)roj ect E . iI IF), Fva I trit offl ct' a Ha ( iol)og i a I De fe(n se

Wairn infg Ss tern11 (a IS() known as Pro.jec t (LIA tit I[HST , t wo rad io-

l og icalI de fense wa rn ing systems, were i nstall Ied southi o f ground

zero, 18.7 mnd '28.6 kilomemto rs, respectively , and a third was

l oca ted l6. 1 k i Iorneters sou thfwest o f ground zero). Before lho

detonation, three persons probably spent two days selor Ii ng site,

l oca t ions, motrit ing t he detec tops , and chocking equi pment . Posi-

shot re covery of, thte dbtoc tor syvstems- w~ts probabl1y accompli shod

by three persons in one dJay (315; -10).

Project 6.3., Nliss i l D tont ion L ocator, was 1'ie(10d(1 to

o va I amteo a ra da r sys, in m usedC to(- de term inel th ltIoca t ion otf a

nuiclear detona tion fromn a tact iea range hv delt Onion and ana lv-

sis ot fte electrormtgnetic ratd at ion em it tedl hv the hrs . If

locator syvstemt consisted of broad-hand recei vors set up in

Cali fornia onf bass-i 1nes approximal l 115 and 320( kilometers from

the test site. R~adio links be-tweetn the- stat ions; provided ih

time comparisons ncess;,-ary to doieino relativ 1 0 lect roi'iagn(Ii

pletime of arrivatl at ea ch slat ion (35; 37.

Proj ect (i. 4, Tt-St of' 1110A Fjutni pmen t, was, cond uc -l to0

evaluate the Ind i rect Bomb aaeAssmn ( BIA ) ,v,-tfem thait

was s-ii gned t ot lnn t lie local ion , lie igh t of' hn r~ , anii

Vi(1 i 11 1 ucIf a p do(t ori~tt is i The, I1M BD\ ysternI \ha in St a 1le it

aI li-aP( Ia i I-rrIa f t and or.is tfd of, Ihf li .tandard radar set,

A N/A 110-2 I: :ia bomb-datmage ovali 1 aIe (n g roup, AN/A lA- I ( \\-l a

roco)rd itig ,,ot , I i ghit :I nd t ime( , AN /ASH-1 ( A-i) I u I , : rd -1 7 nfsvIi:I I

(,:t l 1r: . Two F-9-1 :i I Ic ra fI teer a ch i n st ('(in i d wi th li ir

r-coird ing iti mitl onhomb-spot t Inrg cameT1ra to1t0 m i i

maI x i mumI, ' opo r;1 r in ri W f tte Viei-t p opn I If(,i

t I -I . S II If - 4 f-s T s iiis i g Ix li Ir tes t -~ Ii' Isi Ist g -I -I f I " , Ii

W()s Iiit i s ii Is Isis v I(11:11 1 ssi itisi )ists(l~i -11 1 1 1111 k I I 'I



monitor and ensure the operation of the 1BI)A 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 of Indian

Springs AFB. They 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 ovaluate the suitability of standard Navy radar

to determine height of burst, location, and yield 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 311-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-reflocted

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 fet above the burst. An

AD-6 aircraft, also with a crew of two, was at a slant range ot

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; 3'6.

Project 8.4b, Thermal Measurements from Fixod Ground

Installations, was conducted to measure the thermal radiation

from the detonation at ranges where damage to military targets

results. The installations were located 1,58(0 a nd 2,010 met ers

from ground zero. It is estimated that preshot selection of th,

sites and placement of project instrumentation probably took I,)

persons 12 hours. Postshot recovery of data was probably accomp-

lished by two project personnel and a radiological safety monit(,r

in one hour on shot-day (31; 35).
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Project 8.4d , Spectrometer Measurements, was condu-ted 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 arta

in Yucca Pass (35; 42).

Project 9.4f, 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

Ruilding 410, situated near the Control Point area at Yucca Pass,

providing line-of-sight to the BFF 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 Edgerton, Germeshausen, and Grier (FG 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 paltern

located from 10 to 16 kilometers southeast of ground zero at an

altitude of 8,000 to 10,000 feet. The RC-47, manned by personn,,l

from AFSWC and the Air Force Missile Test Center did Ihe

photographic work. Its crew numbered three, and throe

photographers were also aboard (19).

Project 9.4, Atomic Cloud Growth Study, was designed t,(

study the changes in the nuclear cloud. D)D involve ment included

the Air Force Cambridgr Research Center, who collaborrated with

the U.S. Weather Bureau to measure the rate of' cloud ris, and

maximum cloud height. Theodolite, used as a masuring d,,vice,

was located at the north fence of the Control Point in Yucca Pas

(24).
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'3. 2 PEPARTMENT OF DEFENSEF PART I[C I PAT [UON IN 1, ')S AMk) S C] ENT IFII
LAHORATOR\' TEST GROUP~ PROJECTS AT SHOT BEE

1,A81I, a weapons deve I opmon t l abora tory of t he AFC , do veoo' I

n ine of the 1:3 nuclear device~s tested during thte TEAPOT Ste

including the( RVE nuclear device. LASL, ails sO ponsored and pe(r-

formed 16~ diagnost ic experimen t.s to) measilrE, theo cmlputs., and

eIffects of the BEE de tonation. Of these 163 projocis, onlyv tour

included D1)!) ersonne , as listed in table, 3-2.

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

Estimated

DOD DOD
Project Title Sponsor Agency Capacity Personnel

11 2 Radiochemistry Sampling LASL UCRL 49261h Test Squiadron, Cloud Sampling 6
21.2 Sample Collecting AFSWC

18.3 Time Interval LASL Naval Research Fielding and Recovering
Measurements Laboratory

18.4 Spectroscopy LASL Naval Research Fielding and Recovering *

Laboratory

18.5 Disturbed Air Element LASL Naval Research Fieldinq arid Recovering *

Laboratory

31 6 Methods for Determining Federal Civil Defense Army Chemical Center. Consultants*
Yields and Locations of Administration Ballistics Research
Nuclear Explosions Laboratory

39 7 Physical Measurement Federal Civil Defense Air Force School of Fiejdin1 and Recovering 2
of Neutron and Gamma Administration Aviation Medicine, Naval
Radiation Dose trrn Research Laboratory
High Neutron Yield
Weapons and Currelatiorr

*Unknown

Itroj r 1 1 . 2, Ra d i ()c Itet(,n i s t ryv Samp I) 1 ig 1a t r 1 i'i di 1 v

AFSWC ,ind is. ii seissed in ,ewt ti 3.ni

f I15 I'~ Ih taa hiit I I -hi~lV \i il ;2 1 1ii ;I- III nf

h r 1 ''t.V 1t'

t r



gamma rays released from the detonai on of BEE1. The p)r ojf'C ct

camera station was located about 18 K iIoin&t ir,, from the BEF:

ground zero. T~roject per son nel a rrived at thIe -tit T ion before, t he

shot to load film in cameras , and returned after the de tot,.: ()nc

to recover the film for processing (35).

The remaining two projects, 18.4, Spec troscopy, and 18.5,

Disturbed Air Element , were conducted by the Naval Research Lab-

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

3.3 UNIVERSITY OF CALIFORNIA RAD)IATIO)N LABORATORY TFsTr GRoup
PROJECTS AT SHOT BEE

The University of California Radiation Laboratory Test Group

conducted two projects at BEE. Of these two projects, onl1y

Project 21.2, Sample Collecting, involved DO[. particip ,tion, ,I,,

discussed in sec'tion 3.6, the AFSWC portio-n of this chapt, r.

3.4 DEPARTMENT OF DEFENSE PART ICI[PAT ION IN CI vii, F'F("LS TPI
GROUIP PROJEICTS AT SHOT BEEF

The FCDA Civil Effects Test Group (FGIsolsrei1 r

ects at Shot BEE. Two of these projects, as, inrd i :i ted in Ti hi'.

3-2, involved DO[D personnel. Only Pro.jie&'t 39.7, Phivsi ci

Measurement of Neu tron and Gamma Rad i ation D)ose! frcr cmligh Nent ronT

Yield Weapons and Correlation -)f Dos(- withBilicl lft,

involved DOD1 personnel in fielding, o!pera tions. * t tie N'iS. icroj -

ec t 31. 6, Me thods for ioet~erm in ing Y ield s mi iccIc( u t ion it o f Nnc I (':1r

Ex plos ions , i n vol ved pe rson nelI from Ilhe A rmy C('lim i ('en 0 r I e.r' on] I

on a (consul t ing bas is . Ai'SWC perso-,(nnel IuIe I (,%k :i ('-i17t (it

rad io-rel ay re q it i red by Prejec' 3 7. 1 , Li It (ir. I nti I i clitc i ii i l

Bi ol ogicalI Fte( a nd PrsijS tence, (l fH:ildio(ic't i c, I i 1 Ic11li! i~

Proj ec t 37. 2, ichenoinnoI ogy oif Fi':I I lni Iat N-1 r cI " t :c ti'.. I

mi ss ion i s d(lisc iissed i n sec' rt i on i*G
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Project 39).7, Physical Measusremen t ot Neut ron and Gamma

Radiation D~ose from High Neutron Yield Weapons and ('orrel a lion ot

Dose w it h Biol og ical Effects , was de signed to eo r rea te by

phys ical1 and biological means , the rad ia tion dose and e t teet I ron

fle ear devices cx peeted to vie]I d h i g h rat iOS of neitt ron to ga mnm

ra d ia t io-n. Thi s objective was accompl ished by exposi ng neat ron

detec tor foils , t issile-equ va lent ehambhers ,and an imal s to the

nuclear detonation. At midnight on 21 March 1955, four part ies

0 f pr'oj ect pe rsonne 1 p1laced the foils 5, c hambe rs , and an ima 1 s at

stat ions ranging betwee(n 42() me ters ind 1, (-5() meters ea stl inl

souithea st. from g round zero ( 35) . Ten m inat es after the

detona tion , the qame four parti es drove to the test stat ions and

retrieved the i nstruiments and animals. Fntering the area thi.s

soon a f t r the( sheot wouild have required spocei ail permi ss ion I r (1n

t he Test Manager. The length of their stay~ in rhe test atrea is,,

no t known . Accord ing to the P~roject '19.7 Weaipons Tes--t Report,

D)OD part i cipa tion i n the proj ec t was liilted to one perso)n f r( m-

t he School of Aviation Med ic ino who was probably nna ie to)

t he projec t , a nd one pe rson f rom t he Na va I ee reh 1,; borai t ol'v

who may. have been wi th the f ielId ing aind recovery pat'r i ies ( 26)

'1.5 DOD1 OPFRAT tONAl, TRAINING PROJFCTS AT SHOT RI-A[

F'our D)0! operational training projects; We(re 'en)due ted :ut

Shot REE as, shown in table '1-3. This table also) indicates- Ilie

type and number of ai rcra ft. used in these projects. The piai

aims of these operational training projects, were to e(st servvice,

tactics and equ Ipm n t and to train milIi t a v personnel] int) to'

effects ofI 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
California

40.6 Calibration of Air Force Ground Heli- 1 Camp Mercury, 5
Electromagnetic Effects Air copter Nevada

I40.8 Calibration of Bomb Debris Air Force Air F 84 1 Indian Springs 1
AF6. Nevada

40.13 Tactical Indoctrination Marine Corps Air F3C) 7 El Toro 7
for a Marine Aircrew Marine Bast.

Calif 0 flia

Proj 4 t 0 0. 3 ,r (w I ndoct.r ina tion , i it %, I v i '( to I r F -8 Is

opera t ing from George AF B , Cal iforn i a. B-tfo ri IIIhe di t onlati l O

the aircraft maintaine d their position 11 0 to 130 kilomete rs; east

of ground zero. They the:n fle-w at 28, 00(0 to 29,00 (t(tfet on a

270-d-g roe( vor -to-r toward the NTS . Two minutes be fo(reN the

dot ona tion , the a irc ra ft descended from 28 ,000 too(t to 1 9 ,000

fee(,t. Within eight kilometers of ground zero, the planes- turneri

to a heading of :360( degrees until the arriv~al1 of the bla.st waverf.

Afte r blast-wave arrival , the planes ireturned to I hti' o hase

(4; 19).

Project 40.6~, Cal ibrat ion of' Fleet romagneti' Ftftetf5,ws

pe~rfortned by Air Force personnel to study the h ateis ()I

the( eletromngnetic pul so fol lowing the( de tonat iotl Of a1 uinr'lea t'

device. At 1:300 hours the day be-fore, the BHlK detonalIion, t bree(

persons in a helicopter were to depart from st :1t lol .10.6 fib o

Yucca Larke, 10.5 kil1ometers so)uth ot the( BFF grountdi zero, to)

service eight sets- of' unmanned recording oq i pmtu I )t'a Ii'(d :llr)iflii

ground zero at distances; be-twee(n 10 and 20 ki Ilomi-' I .,I, [, 1st : Ia (ed

t ime, for thei r act ivi t..v was four hour,, . Twot tTous Ie n i

detonation, two persons in two vehiclo-s were to arrive zi slat iotI

40.6$-i on Ynowca lake to opf'raito the oqnipme nt uti il I t) htotur-,

after the d(tonat ion. Inadd it ion, two more peslswon# tio n:flt

stat ion 40.6-, 12 kilomete rs northwest of gr~tind l0,t peat

4 5



oq iii pirent un tilI one hour af ter the shot. Th is I a t t er a ct i v i t v

howeve C, was cancle lied ( 19 ; 35).

Project 40.8, CalIibrat ion of Bomb Debris, was sponS"Ored by

Air Force personnel to determine the relative yields of all

pertinent nuclear product-s and residues iiseotu 1 in characterizing

nuclear weapons . Gase-ous samples were ta ken of t he n ucl1ear c I0 id

debris by one F-84 aircraft f m )m the AFSWC 4926t h Te st Squad ron

pilot , in conjuinct ion wi th the clound sampli ng performed tonr I AS I,

Project 11.2 and UCRL Project 21.2. This noration is, de(tailed

in :;et-tin 3.6~.

Proje ct 40. 13, Tact ical Indoctrination tor a Marine Ai rcrew,

nvo Ived seven F-3Ds , ope rat ing from FI Tore Mari ne Corps A i

Stat ion, 'Santa Ana , Cal i fornia . The a ircra ft left tF1 Toro -10

minuites beforo the, BH detonation, arrived over La throp Wells'

just be fore detonation, and then ci re 10(1 the are a at 12,000O to

2-4,000 fee(t fol lowing the detonat ion (4;16)

31. 6 AIRH FORCF SPEC IAL. WFVAPONS ('FN'TI4 ACT I VITI [.S AT SilO'!' M14'

AFSW(' performed several sipr isosduring Sho)t 10-1'

no I uding niuelear ocd-sampling and sample-courior miin in

s'upport of 1,ASL, Projec t I11. 2, Had ioe ms trv Sa)mpl i rig; I he

opewra tionalItr Win ing IProjoet .08, Ca I i hra t i on o)t Homb Debr i s

mnd aer ial s urvevi ng and (-lIoud-t rack ing in iis n-' Tahif ''--

ad hats 110) pe rsonnel involIvement in the, AFSWC msinamI g

with the type and numb. ,I Ii rcrmi ft use(d.



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 Sampl ing

Cloud Sampl ing , for ILASI, PrioJeot 1 1.2, lIT'Il [P'.iJ(,t .,I..

and ol-wr:t jona ! tra in ing IPro(Jec I -W. 8 inlvol \e'd si x .- H I

saimplers,. 'The ai re 'ra ft depa i tr'd Ir.m Inld i anii Springs .l!1 :1 1 1.a

the detonat ion and fle a(\, t a It I tlde-, ()f P5~, )()) to 3tX, (I) I toot

The firs;t pnetration (-f the nliclt,:II (- e)'*d n 1 ,"

:I1 fte d'' (01 ( at io ,t :1 1t hoii )I 07t().7) S No (I II t i . 1 1n 1

tinulnll 1 incident, we, r t'tO'il (.X('tlt r ( el( 1:111 it \ wi'g ! I1

i on ('llalllhel ()rl ()al(b () , t hi, "- i

, It i F-81 , ,I itaI I It et it lt nib. Iii' Ii ' I[1,.

fi: ft - .I 25 , , 00 0 to, I, i(-i i n , to w' I ' IJJ t I , 1 ii: ,i ,','

:17 500on1 t i i it .1 .01 tt i n I : I li n in I t I- TI
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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 forklift,

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 UCHL; and a

B-25 took samples to the Naval Research Laboratory in Washington,

D.C., for the Air Force. A fifth plane, a twin Bonanza from

CARCO, a commercial carrier, delivered samples from Albuquerque

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 14-29, a 13-25,

and a B-50, flying 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 base. The remaining aircraft followed

the cloud for three hours and 25 minutes after the detonation,

tracking it southeast of the NTS above 1.s. Highway 95 to

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

terrain. Their crews were probably from AFSWC, while the

radiological safety monitor was likely from the 1st Radiological

Safety Support Unit (19; 20).
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('11A PT H 4

RAD)IA TIO(N PRO TECTrI ON AT' S HOT'l HE'

To protect participants from the radiation associated witih

the detonation of a nuclear device, Fxorc ise Desert Rock V1I, the,

Joint Test Organiza tion (JTO) , and the Air Force Specijal Weaponis

Center (AFSWC) each developed its own criteria and procedures- ti

ensure the radiological safety of its member-s These, safety

cr iterita and procodunres , as w,,I1 as the organ a t i. is ((evelqopod

to impleomen t these procedures , are doesc ribhod i n cha pt er 5 of the

TEAPOT Series volume.

The purpose of the varions radi lt ioni pro Ittt i )ti procedulres

* ~developed for Opera tion THAP()T was, toenr ta indiidjI

* e~(xposure to ionizinig rad(iation was ais low as osil while still

allowing participaints To wo-mpl ishl thel 1 ohjec(t ivs . Some o1

t he procedures de ser i hi,( i The sr ies' v()Illm ni i 1vo vej 1. he devel -

npmen t. , record s thIa I r ih I*i I.xt 'rc' is Isr t How k, Ihe (, X' ticd

A FSWC to evalIuateo t he ift too-t i vews 01 her ra oit t i inf pro)t t i11

programs. Such record inc Iudid f il i adge da:Ta :iiad is. rnTa

miaps

Aild it ionalI records; in dic at i tig the risiti Is- ot 'ho pe lot I -

rionis duri ng Shot REF are ava i la h Ie or tTh lit' XD ?Ia1 1o m'i I )p''r -

co(n tatgo of Desert Rock and AFSW( pa r i (,i panlts OK 1 a1 j 1i I, 1: I[

heit rest I ts of the JTt) rad ia t i ott proteot i oilpioiitsiT'

Avat lahie from two orcs the Hadiologica I tt

the Fi nal losage( ReporT . TheI Ha lIdiol og el ISnt el li 0

summrrwarizes the act iv! ties ltha t Took pjlce ,it o,1 swT li

TVAI'l)T Series, (lO) . The H i n i I Ioag 1('po r coaT 1i T' 11 ''

pi)t ' i~l I h, dv (1 r , i' (I iaavs; f'; t( T,' tIvI; d I ' I ha1 ' 11 '-tt I to

1) '- r.- o nnal i ig i d ' i ,, I ii i w~t p r ) If i v 1) 1 .ti



c()n ta in s i n(11\ idn(IIa I tir 's , (II t s I aII i .I l I v' 'x pos 11rr(-5

doi's no(t I ist i'xposiit'i' date ) %kwevi r. , mfimora* nd(Ia hlv I bee( on I (m]Ini

aidcire.ssing sltot-pe(' tic (ivt i-ax posnres

Al thoughi the Ater(-Ac In tin H ip()rIt or- thew MIa i- n' ()rps

tXEt'('tse-, a t Shont I.-F is,- a vat lIa h' it o n a ins t'v d''if i i

in' d i at i on ji't t i' t lull ~I It j vj t Ie(s ('iifd ti 'd i n f(.4 f tIf'i A(,r I, 1- li-

Ineon teod h v persi--o n ne t t I i 50t ('er 1 11MInc I S( -I Vc I ' I tee, I n af ti 1 71

to (Camp Deser Hk (2). The t)w, 'a Iin ()n (md I.'s tel >I.iiin HI 1- fI (

toy' r the( N Mari ne orpIs4 exe I, ' iio 'u' , (li I I St p k v1 :1 ninii'd !cI (-I v i -

t i os (26) asI presented i n t h i chlapter. 1

-1. 1 1). I-_SFHT RU('K R A1) 1 VF IO 1)\ R TICT ION ACT 'I IV t Il i. AT 11( IT 1HI. I-

ine projec t dlis-t i n g i sh i n g Shot f FF I, rIn t he ris I et i't

T F, A P(IT Seor ies w as IDesec;rIt Hock Pr-o.ec '41.0 the Ni n it ri gai'

Fxe rc i so conibii t i'd by he II,:d M('PA iH h at(']artdiaie

p)rotefct i o)n plIa ns 'orv thIi s teo-;t a ri d o s c r i bed he] ow ( o )\ 1- I

o the( r De sert-t Hoc k prtojec t s p)er t fo rIe . aq( 'It H1. 1< . s t a rtd(I : I- r11i1d I a t I mn

p) ro)t ec t i on p r~oc f'd uires we r- tt 1 o wedr

Se ve(n m i m I tes aIf t er the, det onatI i on ,two( lIi i')uir cw , i

plofli t o I-i flg teams, were- to precede Ihe main at tac-k elmn I I

m on it tor cc)n tamination letvel Is i n th Ie nhojct vfIi t T ty arI tI~ min

ele (metI, a ir tie ,d byv 30) hl(Ii Copfters , e ga n i ts a ck t hree (

rm i IItets afte t r thew mon it o t.in1g teamls began theit' itV . 'Finso twA,

mon i tori rig te-ams pyoriotinci tite t wo I an di tn g milS id I elIeg) iI-alI lv

sate. Menri t or r.ig V( team w in' a Iso she'dIe(d It i cc 'N1ei111:1 1v I hn

issari t fces. i is nllot kin o\&n I () mi in e'' I i''i'ui e il

for-ces, n o r is II k nown h io W an m I \ 1 i Idn11 1 . 'uidOi ifca 'fl)

tari ng ham (' 26 ).

Alte g i' At ter-y-Act i (m RlepmIti di II's Jdi ti,,n~ H I

snT hi- ( ) I h I)i :at0 1 V I t rI t in I Mi~ In- n I' I f ' n

sIi''i us Ihat 're peso wI I eln Ii w.m :' I I I H' I-

a pet- ki'i dw s i r- i'p 3 I Ili h: 1 e m I I Ii 'fid i ~I-nm Ie



pe!'eerl t ot the~ 2, 373 Mar-i nes wiho par t i c' i pa ted in ii t( I H Ii F. Thel(

sin gle -batdge re adi ngs were al l Iess th.;,n 0. 8 r'oen ge-ns , and I he(

moan ox po sure was a p pr'ox ima to I v 0.4. r-oen I gen s (1

-1.2 M Il NTTS OH(;AN I ZAT ION HAiII AT I (N lPOTF('T I )N ACT'' IV I Ti I IS AT
BlOi FF

All JTO1 onsr to radiat ion protect ion act ivi t ies weI'4 er

formed by military pertsonnel , all ri(mmber's of the 1st R mdi ()I g i ': I

Sn f ft v Su pport Un itI. The actI iv it tie t I the IM)01 esne

perfor-med, nid somei( of the rocords gener~al d dunring those n('t i\'

t i es, , ar preseI) n te(d be 1 ow.

-4.2.1 lbs imeti-V liecor~ds

flu ri ng lire period 21 klat-chi thlrough 22 NMa rch 19.55, f i I b) a d g

reoadings indicated t hat 1:3 People accumulated tot:11 exposur'es of'

g-atter Than 2.0 i'oentgens bult les's thaln the' .TO-autihori ied limit

of 3.9 roontgens . On thesef two dayvs, t lie Dosimetryv and Records,

Stection i ssured 238 film badges and 17(0 pocket dosimetors (9; 10)

Film badge reading s are avail able for- AFSWC member's inrvol vel

in cloud s-amplinrg and in P~rojec t 2. 8b , Manneod Penettrat ion of

Atomic Clouds, at Shot RIPF. Six F-84G aircraft, each wit ti cre(w

of one , took clound sampl es at Siho t IF F . The f ilm ha (ige ren Ii n g

for these s ix pilots ranged from 0.36 to 0.62 roen tgens of gammat

e-x PC)sur'~e ( 16 ). Two pe r-'s, ns i nvolIve(d i n Projoc t 2 . 8b ha d filIm

ba dge rea d ing s o f 2. 1 a nd 2. 5 roe n tge ns otf ga mma ra d iatIion

eX posure ( 7 ; 481

/I. 2.2 Log is t icalI Da ta fr Had,,~ i a t i on Sajf e ty 1,q ii pmeri

For' Shot IIFF, t he GeneralI Spp IIPIV SectI i on i SldI 1 .11 piece

o f pr o tet ct lyve cl1o t h ing a nd 2311 reosp)i ra t or s, n nd t Iie I n s-t i- Im en

Itepa ir Se ct ic)n i s suIe d 3195 r ad i a t ic)n-surIv e v rinslI r i moen)t s (10.

52P
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4.2.3 Monitoring Activities

At 0507, two minutes after 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 dispatched

from Gate 4. At 0540 hours, the radiological s,aftv officer

permitted the teams to begin their survey, which they completed

an hour later, at 0640 hours. A copy of the initial i sointensi iv

map is shown in figure 4-1. The survey was routine.. BY 0600

hours, the area access checkpoints had been estahl ished , and the,

main checkpoint had been es tahl ished by 061( hours. The a verage

film badge exposure for the initial survey party was ().3

roentgens. In addition to the initial survey, rosurveys were,

conducted on 24, 25, and 28 March. Figures 4-2, 1-3, and 4-4

represent the isointensity maps generated from these resurveys.

At 0507 hours, the helicopter survey team of five people left Ih(,

Control Point area and completed its survey at 062- hours. Th e

Monitoring Section provided monitors to a number of projects

including recovery operations in radiation areas after the BEE

event. The assignment of these radiological safety moni tors is

summarized below (10).

Project Number of Mon it ors

39.7

30.3 2
6.1.1 2

40.9 1
13.0

13.3 1

40.1.5 1
12.0
2.2 1
8.4 1

The Reynolds Electrical and Engineering Company was provided

three monitors for its activities during BI:.
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4.1.4 Recovery and He-e nt y Pro(Vdmi(r,

The P ott i nig and Hr iet ing Soction cl ear-ed 2,1 partie I ,r

entry into the shot area on 22 March. Spec ial pe rmi-ssio(n was

g i v ,n for four- pa rt is from (i v i I Ff fte ts Test (irp ((T U( ) I 'r f -

tect 39.7 to enter the shot ar ea (,n minntes after th(, del onaI i(n,

and for" these part ies o enter, areas of radiation int(,.si I i(.s i n

,Xc(,S of ten roentgen.s pOr hour.

In the days atlter Shot BFF, the following nrrmher. o p)rro,

entered the shot at'-ea ((1; '12)

Pa te Number of Pa l' i(5,

23 March 1 3
24 March 23

25 March ,1

1.2.5 Doeontimination Act ivi t is

On shot-day, 22 Martch, 12 vehicle s and fi it(,ms ot (q u 1) -

mn t wer, 1 a ced i n the, hot pa r, h mombhors of th,, I , on ta r i nt -

t ion Se tionit. No per son neI r uni re,( d(,on t ani naT ion ( .

.. . . . . - .. -- -' -- '= -' " .. •.. ... .. . ... . . - , . . ". _V . :._ - - ,. , ,.. .. . . . .. - I m . . . . , . .. . .



SHOT BEF REFERENCE LIST

The following list of references represents

only those documents cited in the BEE volume.
When a DASA-WT or DNA-WT document is followed
by an EX, the latest version has been cited.
A complete list of documents reviewed during

the preparation of the TEAPOT Series volumes
is contained in the Operation TEAPOT volume.
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AVAILABILITY INFORMATION

An availabi .ty statement has been included at the end of

the reference citation for those readers who wish to read or
obtain copies of source documents. Availability statements were
correct at the time the bibliography was prepared. It is
anticipated that many of the documents marked unavailable may
become available during the declassification review process. The
Coordination and Information Center (CIC) and the National
Technical Information Service (NTIS) will be provided future
DNA-WT documents bearing an EX after the report number.

Source documents bearing an availability statement of CIC

may be reviewed at the following address:

Department of Energy

Coordination and Information Center
(Operated by Reynolds Electrical & Engineering Co., Inc.)
.ATTN: Mr. Richard V. Nutley
2753 S. Highland
P.O. Box 14100 IPhone: (702) 734-3194
Las Vegas, Nevada 89114 FTS" 598-3194

Source doc(uments bearing an availability statement of NTIS
may be purchased from the National Technical Information Servi,,.
When ordering by mail or phone, please include both the price
code and the NTIS number. The price code appears in parenthoss
before, the NTIS order number.

National Technical Information Service
5285 Port Royal Road Phone: (703) -187-4650
Springfield, !irginia 22161 (Sales Offic,)

Additional ordering information or assistance may bo obt:tind hy

writing to the NTIS, Attention: Customor Service, or by calling
(703) 487-4660.
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