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CH:,P’iZR1

OBJECTIVES, DEVICES.J-NDULiPONS

1,1,1 GZ3URU OBLEXNVES .

A total of U f%lJscaletestsad one szfetytestwere c=rricdout by

IJWLin OperationHARDTACK.Two ofthe tootswere hevilyinstrwncntcd~nd

for thisreasonwerefiredon land. The otherthirteenwerefiredon barges

to facilitatercmiinessand mirdndzocent-mimtionproblems.

The major objectiws of the

ccnildbe ~ouped aroundsix riiin

Laboratoryat the begtiing of the operation

hezdings: .

.
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CHAPTER I

OBJECTIVES, DEVICES, AND WEAPONS

1.2 UNIVERSITY OF CALIFO~IA RADIATXON LABORATORY
.

1.2.1 Objectives.

.
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1,3 DEPARTI~TW iEFENSE

Uzxlerthe wthority

Special‘!eaponsProject,1

DetonationsParticipated

of SecretIetter~fileSWPUT/9608CMef8 ;mcedForces

dated2 June 1953,subject: ‘tTestsInvolvinglticleai*

In or Conductedby AGenciesof tho Governmentof

the UnitedStatesCMside theContinentalUnitedStates,llthe responsibility

of the Preparation,oporationand Post-OperationPhasesof OperationH.WD3’.C:~

was assignedto the CommanderFieldCommand,AFSWP.

T%e JointChiefsof Sttifauthorized.IWS”.Tto FLan and impliment,jn

coordinationwith the wwious scrticesand the AEC, the follo~dng:

1. Appro~iatetcst Pogrsms tobe conductedin conjunctionwiththo
followlngdetonations:—

a. WA balloon-borne
*

Q
b. WA (250000ft) I&s e-borno
c. WA (12fKK10ft) Kissile-borne
d. Sub-kt

>

2. Theselectionof the appropriatenucleardevices.

The Chief2LFWF formulatedthese planscnd alsoa nmber of sepamtc pro-

jectsto be conductedon selecteddevelopmentdetonations.

The Director,Wqmns EffectsTest DitisionO~ st~fag~cy~der the

ComnanderField(ksmmd, AFH!P,was assignedthe functionsof detailedplan-

ningand fieldimplementationof the DCl ‘.feaponsEffectsRogram, Operation

ILRDTACK.ThejointAEC@OD scientificorgmization,Task Group7.1,was

chargedwith cmducting the scientifictestsduringthe operationalphase

at the EIW. Theapprovedmilitarywea&n effectstests projectsin PrograEIs

1 through6 ‘and8 and 9 are outlinesbelowand discustiedin Chapter2.

ColonelE. A. Pinson,USAF was assi~ned as the TechnicalDirectorto

the

701

DirectorateofK3TD, FC,AiWW, and actedas De@y Comwuxler,TaskGroup

duringthe operation. The DOD IleaponsEffectsProgramswere organized

as Task Unit 7.1.3of TaskGroup7.1and cormandedby ColonelK. D. Col-~
“c:, 17

USAFOQ$ ‘:,. copItDiD~E
L(.:-k<-~NL N

PA(Z l’;



The D@ pmgr-p~icip-tion ~ m~cK wu Of greatermagnitudethan

in any other-Pacificopqration.

Promam 1. W programms desigmted primarily to oWln data fromunder-

waterbursts,such as blastoverpremmreand groundmotionrecoxds. This in-

formationw necessaryto asce~ln the effectsof underwaterburstgeomet~

and to understandthe conditionswhichvariousstructuralobjects,such as

missilesand undergroundstructures,are subjectedat -ious locationsfrom

an undergrounddetonation.

Pronam 2. This programobjectiveswere:

1. To determinethe grossradiologicalhazards resultingfraaunderwcter
bursts. Includedwerefree-fieldmeasurements,deckand selectedccQ-
partmentcontamimtionmeasurements,and measurementsof ingestion,and
inhalationof contaminationenteringthe ship via ventilationand com-
tmstionair systems. .

2b To collectneutronenergyspectrumdata to supphment thepresently
inadequateknowledgeof neutronener~ sp~~ctrumsfrom thermonuclear
weapons. Promptneutronmeasurementswere to be determinedfroma VHA
smaU @eld weapon.

3~ TO measureradiationin the nuclearcloudwhichcontributesto wrld
wide contamination.

ProEram3. This programwas

underwaterburstson surface

designedfor determim.tionof the effectsof

and sub-surfacevessels,andfor the studyof

varioustypesof lend stzwcturesundervariousloadingconditions.The in-

formationobtahsd by-bth program 1 ands wiJl be used to aid in fomnula-

tion of operationaldoctrine~particularlyInsofaras deliveryrcngesand

tactics forbothsurfaceandsub-surf!acevessels.The informationobtained

~ the responseof shipstructureswffl be used to providecriteriafor

futuredesigns.Dataobtainedfromvariousearth-coveredflexiblearches

testedunderboth long and shortduration& blasts,and deepreinforced

concreteslabstestedunderblastloading,will be used to determinecon-

structioncritericfor futureunderground structures.

Promam& This programwill.participateonlyat JohnstonIsland.

Pm //



1-43

~. This progiemm designedtodetetie the effectsof nuclear

weapon9cm abcraft structures● Nuclearweapondeliverytg mannedaircraft

Is oftenaffectedby the weapons1 blastandtherml effectson the delivery

aticraftand by nuclearradiationon the crewc Test datahas indic~tedthat

tist Inputsand skin temperaturerise can be predictedwithinsatisfactory

limits,but thatpredictionsof the aircraft~s responseto these inputsis

nsxh lessreliable. Xn orderto perfectdeliverytactics,where safety

marginsare critical,mannedB-52D,MD-l and FJ& aircraftwere to fly several

missionseach,collectingdata on the resultsof -ious inputs-.

Pro~sm 6. This programwas to studyeffectsh L categories:

1. Electronicequi.~ent10Cated at variousdistancesfrom the zero.
pointwas to collectdata to determim the feasibilityof us- the EM
pulsefromw nucle= burstfor long and shortrangedetection,- to
studythe fireklland nuclearcloudwith radarfor doterminggro?ind
zero and yield.

2. Investigationswere to
high altitudedetonations,
tions systemsdependenton

3. Investig&tionsWere to

be undertakenof the ionization effectsof
particularlyas theymight effectcomzunica-
the ionospherefor propagation.

be made on the deleteriouseffectson fuses
and theirccunponentsas a resultof gsmmarays and neutronsfrom nuclear
e@osions.

4. Ontheunderwatershots,experimentswere to be made to determine
the feasibilityof usingnuclearexplosionsfor clearingof mine fields.

RoRram8. This Pogram includedthe evaluationof Laboratorymethodaof
.

scaling-thermaleffectswith weaponsfield. Probably the most importantpr’t

of the programpmticipationwas to ixprestigatethe littleknown thermal

phenomenaand the @rameters which have a directrelationshipon the damage

producingthermaleffectsfrom the fireballof high altitudedetonationsand

the predictionof thoseparametersfor otherheightsand melds. ~clud~

was to be the photographicmeasurementof the fireballr.adiuetixm history

of highaltitudedetmations,

h’o~rsm9. This generalsupportprogramincludeda studyof effectof de-



#

tonationeon ICHJMeaponain flight. Included

of effectson radarand communicationsas well

1-44

were heat studies,studies

as basiceffectsstudies.

A special project(Project9.2)was assignedthe missionof liftinga weapon

and relatedeq@nent ~ balloon,to the desiredaltitudeof approximately

90,000feet.

.
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CHAPTER I

OBJECTIVES; DEVICES, AND WEAPONS

1.4 SANDIA CORPORATION

1.4.1 Program 32,
.

The mission and designed purpose of Program 32 of Oper.%c.’l

HARDTACK was to measure phenomena of Interest to the Atomic

Energy Commission, to develop and test instrumentation tec!;;:jrlwr

compatible with phenomena associated with large nuclear bwst~

at very high altitudes, and to measure effects of Interest to

the Department of Defense. Program 32 also provided the s*JTp~:k

required by the AEC In furnishing the warheads for these tes:s.

1.4.2 Program 34. Support. .-

Program 34 included ten Sandla service projects which were

performed for elements of Task Group 7,1.

The objective of Program 34 was to provide information,

devices and systems to Task Units 7.1.1 through 7.1.4.

The projects within this program not only met every re

qulrement but in general provided even more information than

was expected.

.

PAUE ‘~’
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to under~rouncieffects would be ~.net-;.,hl)+r..C+:u5WP.Sc:loser.to provide a

Koa)

soil

All five projects participating cm !SkotsCactus and Koa ~uccessfully

obt~ined the larger part cf desired d,~:~, }tcsultsC? individud projects &re

summarized below.
f

//
,

Airblast. Complete air blast data were obtained on both shots, Gverpres-

sx~es ranged from ~y psi at 470 feet t~ 1,,.G’jpsi at 7868foot ~rouncirange



#

.
2-2

on Shot

~amic

results

to 1 kt

Cactus and from 1160 psi et L83C’ t(l 30.8psiat 60241on Shot Koa.

preswires data at 31 hci.g~,tsrequir[+further data reduction before

cm be reported. ~kcimum overpreasfiuresfrom both shots when scaled

at standard sea level conditions agreed well tith e 1.6 kt free 2ir

pressure curve. Neither shot showed any ev-.denceof a precursor; ~i the case

of Koa, this was contrary to Predictions. C:*ctusoverpressurcs show an un-

usually slow and as yet unexplained decay fIw the first 25-40 msec,

Free-field Ground Accelerations And Rel-tiv: 3-,~placenents. Instrumentation

to measure accelerations at various de~~hs ,Q 1301 and relative displacement

between the gro’md surface and the 5C and llC toot depths was installed on

both

psi.

shots at ranges corresponding to predti.:tdpress’~re~of 600,200and100

Grouid accelerations up to L120 ,;orlio:tand 616 g on Cactus were.re-

corded. Acceleration wave fcrms we~e nora !>~)r.Flextlianthose obtained at

NTS; wave forms were influenced con;iderah7.yby energy transmitted through

the earth from ranges closer to the bur;t,, !iorizontalaccelerations were

higher than expected. Peak vertic:~ ~~celerztims sho~;eda more rrpid decay

with depth than at iflSat sti~,r F:*Is~~re It.vels. Rehtivc displacements

were smaller than observed at lJevada}k-~cs+ k,etigless th.u 5 imches~

Craters. Cactus crater dimensions :f L?CI~r>dius and 36t depth a{~eedwell

with predictions.Koa craterd.~,vnsionso:f::25~radks and 1601 depth were

signtiiccantlylarger than predictions; it ]s believed t~}.elarge water ‘d

surrounding the Koa d~tice my !laveincreased ‘he ene~gycoupling vriththe

ground,

Smated struct~es. l’Mentytwo foot.di,ZLTletC~ drums, in both horizontaland

verticalorientations, were burisd for bet} shots at verious depths to 20 feet

at the predicted 200 psi pressure range. Results from the few drums recovered

at this writing and from limited electroni: dat,~available indicate soil pres-~

J-
1

sure decreased with depth to lC feet arx”tt Len rose to surface level values at

P;&m /’<
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20 foot depms. As&t WI’S,the mere f~ey~b:ledm .gensedthe least pressu.’-e,

Vibrating Reed ~ges. Canisters with Vibra!inflreed gages were

ran~es of 75 to 200 psi on both s~.ots,with their tops flush to

ad mounted to the floor of Project 3,2 underground structures.

buried, at

tk.eground

~CIChreed

gage provided a reading of maxinr.mver+.icalor radial displacement for G ~iv~:

frequency; fre~encies from 3 to 300 CPS were U:;ed. Cact,usand Koa r=_’JtS

show no simple correlation with P1.wr,bbc)kda”a. Vertical and radial.displace-

ments for Koa were much lower than exyected fr~n !~TSdata. Vertical.dis-

placements at frequencies less than ~C cps ‘rerc?10h’t?i’ .3N! fOr freqtlen~ie~

grezter than 100 cps were hi~her Jn.si-.otsC“~c:PJs,md lioath~n on Plumbbobo

Radial displacements Lt 110 psi r=:~ “-r J ,ctuswere about the same as for

Plumbbob up to 10 cps ?-ridwere :WO :,cv w“ l.mesgre~ter at higher frequmcies,

At similar pressure rw.gesj C3Ct’--r-:* :-; ~i~ iace:=nts ::~rehigher at

frequencies above 50 cps than t~cse cf ;:~,, ‘7~:IJsredid displacenects at

20 tc 50 CFS were highertham t!ose ~f X::l(,

Air Shock at High ~~titudes. fie~~.yin~i~c~est!-,ztthe effect of i..creas*

the burst altitude reduces the m?r:y ia~pe:rim:as air blast, Or.shot Yucca,

the objective was to deteruine the cl-,cractf:ristic of a blast wave at altitudes

of about 90,0C0feet in order to provide aIr::curate basis for sc~.lingto

higher and lower altitudes. FiIJecanister: t;mtainir:flgages were to be sus-

~tied by a nylon line ct ra.n;esof 75Ct~c “10~01frc)~.the devices, Elackout

of telemeterir.gdue to ionizatix was exqx(ted ac z~ro tir.eJbut [~ataMM to

be recorded cnd transmitted ccmtuluo~~sly.fnr sever:~ ~~utes after the b~st.

Canister functions, includjng t’ur.ningcn t![erecorders} were to be controlled

by a command transrztter abo~rd the U.5SBCU?. Project did not obtain its

objective because of failure of this tran,snitt.~rabout two minute:;before shot

ttile. C-nepressure record from thr ?YXl! :rnist.crvns obtained f:romthe
?/
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Blast and Shock Phenomena frcm ‘Jnderwatc:S-.cts, Seven projects investi~ated

free-field blast and shock phencm-na c:.m~!”r-.,fancrshots ‘,j~~oo and WmbreLla*

Their prinmry objective was to ch$ain the f-ee-field input data neededfor

determination of safe delivery ana c:it.ic:~?.d,7rageranges for submarines, air-

craft, and surfacevesselsoperating in the vicinity of underwater nuclc~r

detonations. In general, there was L r+.tkl>-th3ro’@l mount of inforrn~.tion

available on free-field blast and shcck ~he~o~.enafro.nHE tests. ‘Theonly two

nuclear underwater tests, Crossroads P>J:zrx,.]:igh::n,however, had left nan:7

basic questions unanswered. The ~las~
~,:f5!,Dc!~proje C’b:~therefore were gen-

ater explosion effects.

Deep !!aterShot - ‘Yahoo.

Undervmter Pressures. ‘hIo orgar.~z~tit):., t}:t j~T.~~ ~rd~ance ~boratory (lJCL)

and the Haval.Electronic bbor-t>~y ‘;.n~,>c~ilabor~~t~.in fil~asurj-l.<under-

water pressuiies. Their nain tel;nnic~lI.P‘ C+i-ss were:to ccmfim ‘.!igwam

results on scalin~ for isovelocit.yc9J2tiitLIn and to st-.idythe effects of

refraction. Pressure data :rer(’o tai:~efi“V ~ *,c9 stations ~instrumented;peak

pressures ringed from lQO ~0 ld~ YS~I ‘f ~ tn.rg-tvtiipstations~lan adequate

mmber of pressure-time histories (at ~-.r~NM ierth:;to 18s01) were obtained

at the EC-2 (23-46$)and PD-593 (33$’7’~. -..1” ,,A*(,V . ~el: peak pressue:5 were re-

corded at the 1311-4’74while at XI-592ncIda’.~“~~asohta~n(=d. The data generally

confi.med “?igwamresults. Ther7-2 gr2diI..“c s-l~wcd{mn~ideratle ei’feCtOn

the pressure field ~t E38F37frange and also Influenced peak pressures at depths
..>j,~ot

WRG less than 300tat the range of the ZC-2. He ~essure-t.tie data will be~:\,qL

thoroughly analyzed, primarily by EL, f:>rrefraction effects using the shotj%

time underwater temperature field provi~ec:by CN’R- Hydrographic Office
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personnel. ON?-H.O. obtained its esti:-.:te>f s!lotttie

on the basis of

and H-1 tiutes

starting on D-7

2-5

underwater temperatti-~>s

DD-593 at H-15, H-5,

and pre-shot bt data taken f;or three points in the array

day.

Air Overpressure. The I?CLinstalled three near surface gages @n Vessels ~~

the array and two balloons, each supportiq~ self-remrdi.rlgGages ?t hei~ilk

of 5001and 1000$. Records were obt~;n~d from two gages from the balloon

distinct pulses; it,is beiieved the first ~ulse results from underwater shoe}:

transmitted across the water-air xterf:ce wc the second from bukibleeffects.

pressures showed general agreement w:tb pr:dic~,ionsbased on KE results.<

Surface Phenomena. The Scripps Institute rf oceanography (S10) measured water

waves and hTOLstudied all other sqxrfacenh!nomena i.e. spray done:~~pl~est

base sur~e, etc. Pnotogaphy from 4 Pir-rr.f’,bidseveral surface stations

was the principal means of d:ta collcrticm ‘;iththe clear weather, photo-

graphic coverage was excellent. Fj~T anal=is in procr=s ~-tthi:s‘witW iS

expected to provide thorough doc’v.ment-tumcf the pl]enonenaof interestt

Hydrodynamic Yield. ‘i’hc~rmo~ .caear’:”Fmn~~tior. (....3F)failed in their

attempt to measure the clooe-in pro% ,<itio~of ~he shoc~:front. The technique

used by Amour was the previou:‘.:;sucnes?f~ i,y.mm:L.J+,hod.?%? lack of z

ShallowLwoon Shot - Umbrella.

Underwater Pressures. NCL successfully neasured underwater pressures :Atsix-

2

-,

teen stations. Records obtained at dist+r:es of 500 to 80CX3feet from slir- ~ .

face zero,at depths from 10 f~?etdo~ to UC feet} covered the Flressuiieranse

COp/EP,~U .
;h~-’R~ k

>- .Pj~GZ,
/f

.,
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between 50 psiand9000psi. Peak pressur-sswere in aOveement tith theoret-

ical predict”lons and high explosive work. peak ~egsu.res decayedwith dis-

tance at a significantlyhigherrate than ,rould occur h. free water●
~Ae

mafi shock was preceded by a

induced by ground shock. At

observed; at 3000’ range and

small gradual.increase in pressure which was

close-ti stations, near ideal wave forms were

bepnd, wave forms were complex. A ~zavitat~on

pulse was observed at all stations et 750’1range and beyond; maximum cavitat-

ion pressuremeaswed W= 31.4pi at 1~~~.’ran:et

* Overpressures. NOL used a combination of 32 rockets, five balloon sta-

tions, end seven surfacestations :CJ~ccw:,entthe air overpressure-tine field

at rangesto 8000’from surface rero a::<to a2tituc?esof 15,CW$, Nine -of

twenty rockets recovered fielded usable d+ta; ei@t additional racket records

may yield usable data after further ev_.171:1.tion.Five cf the seven surface

stations and one balloon statix produced good records. Surface data show

good agreement with predictions based on ;~ ~2s1Jts and indicate the me of

10@ efficiency in scaling HE data to the nuckcr case is reasonable. Peak

pressuresfrom rocketrecordswere 10’:ccnparedto =. predictions.l;aximum

pressurerecorded,1.88 psi,-5 at ~~CO’ altitudeat rangeof 2000 feet fron

surfacezero.

SurfacePhenomena. lWL investigatedsurfzcephenomena in gener<l while S10

concentrated on water waves. iT<cGpro~’i:~+d:xcellent photo.naphic coverage

of surface phenomena from L aircraft and several surface stations, NOL Ob-

tained good records cf temperature and hl.rniditychmges at 5 stations withti

the base surge. ‘Theserecords show well defined temperature changes which

correlate well with arrival of base surgI:as visually obsermd. S10 success-

fully measured the waterwaves from a ~mber Gf stations and by e.variety of

means. The most irkeresting of these were three stations about 1700tfrom

surface~: which ‘ndicated the hi~hest wave was the first of the wave tra~.
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It was steepfronted and had a 22 foot span from crest to trough.

liydmdynamicYields. ARF attached two st,ri.ngsof blast switches and one dop-

pler system to a taut cable mnnin~ outw.:rdfrom the Umbrella device with the

ain of measuring the time interwl bt>t’weerclosures of the blast switches and

the rate of phase change of an ~.f. signa~ fed into the doppler cable. De.ta

was received in the zero LCU and telemetered t.oa remote location. .~.ecords

were obtained for the blast switches only as the doppler cable WS crimped

during installation. PreWary d~+.~. =~h~is melded an effective ‘@ro-

M
dynamdc yield of abou’ pressure-d<.:tance curv~s from which h@odmamic

yields are determined, however, showed an zs yet Une.s?laineddeviation from

the slope expected from ‘;igwamresults,

Crater Dimensions. CJNRand H.C. neo.sw-edtileUmbrella crater by means of

pre-shot fathmneter survey and a post-shc)~,~ead-line and fathometer SUrVeY*

A craterof about 201 depth and 15CO~ fli.: ‘-;ter“1’2sfmmd.

Program 2 included ten projects, whi.:kcould be grouped htlo four cate-

gories:

1. Underwater deton(.tions ‘ ,.

2. Hi8h-altitude detonations .

39 Develop.ent.alshots .

‘elziceof particular interest4. Nuclear radiation from a }-ery-low-y:eld.

tothew . .1 *

!Jahooand Umbrella.Underwater Shots,

Shipboard Radiation Vulnerability, It WFS the object of this study to docu-

ment the g--radiation phenomena gener+ted aboard

by shots?:ahooand Umbrella. Both total gama dose

histories were measured by film-badge do:imetry and

three target destroyers

and gamma dc~se-rate

garma-intensity-ttie-
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supplieddata on radiationat loc,+ions 72~rf?5ent@ major battle stations;

underwater GITR instrumented.<.ansl~~piie?cti. m radiation in

directionally shielded GITR statims r.o’m~t?don deck supplied

radiation from remote sources.

the water; and

information on

Radiation histories were obtatied or mi:.yone destroyer during shot

‘.Jahoo,because of shipls power failures on the other two. Raaizt~on histo:$ic~

were obtained on all three ships tilrin-~,;+tjt~brel~$ alt,houflhsom~~data “as

lost because

dose buildup

from surface

of shock damat~e. ?relinin:ry r-?s~ts inc?ic~teth?.tweather-deck

ranged between 6CQ r received %-thin 0.5 minute at 2,0C41feet

zero and 1+5r received within 2 T.L-,’Jies;t 8JO00 feet. Dose

+ ~or ~U comW1-tments abovereductions by factors less than 6 were obtai.w. .

the waterline, and dose reduction factor= ;_P+aterthrm 9 were obtained o,fiy

in machinery spaces below ti.swate-line, ‘h?nsi; radiation 2q3e2re(ito re-

present a high percentage of the ttd :’,’di.:.:iorobserved aboard the ships.

IrIthe one case where the data was obt~~r:ec!,thL mcierw~t<;rradiz.tiondid

not contribute to the tatal rndiatlon r.e:.svi:daboard S:iip. Data on gamma-

ionization decay ‘;ZSobtained for ‘.n :Q:.Inc,from 0.1 to 34,8hours after

Umbrella.

Shipboard Contamination Xn~ress. This I.KSa study of the external and in-

ternal ra~iatd.onhazards-exmting :,~t~ii~ tjr~icalinterior compartmentsof a

destroyer-type vessel as the result of t,tie.q,qressof cor.taminat from near-

by underwater nuclear detonations. Four cmp-rtrnencs of the ?)D-592wsre

instrumented witn total and ti.~e-incrementa~,dir Sznplersj :;-&-facesamplers,

animals (mice and guinea pigs), and P.ITRi:lstru.r.er?t~.tion.Rates of air flow

for ventilation and boiler combustion far t!-einstrumented compartments were

controlled so as to be representative of these e~ected under nuclear-attack

conditions.
;’c~>,.
~fi<~~”Due to the faQ’.e of ship’s power on ‘[heH?-592 durin~ shot ‘/ahooJOdYd-,& ~ Jh

s- F).~T~



L3urface-sampler

M d 2.-9

and animal data were obt:med, ‘he failure of a project tti-

ing circuit durhg shot Wbrella resulted ~.r,10SS of time-dependent ati-

sampler data$althoughtotalair sample~ werI;cbtainec.

Esttiates of the titernal dose due ‘.o~LLkd.atiOn ti the test compartm-

ents during :iahooindicated that the doses wtre belo’irthe threshold for

acute exposure but that posslhle chronic ef:fectsmight be produced. Sirilar

estimates for Umbrella fidicated the doses Mere belo~ the threshold for

chronic effects} v.d.ththe possible exceptior ;: ~h,~irt~,er~aldose received in

the engtie room.

Umbrella estiiites of the external-dm’- rates in the test compartments

due to ingress of ccnt%mhants showed ‘he: ,e be -.s::.,.Ufraction of the

compartments total dose ret,e,

Radiological Smciroment. This study ‘-’-st] d~:wnt th~ radiolo~:icalen-

vironment result- from underw~.ternuvl”:.rce~~n~tions. The gross gmz.

fields from shots ‘;jahooand Umbrella we:? :!e;i:.edby rcans of GI’R imtrumen-

tation located on coracle pl~tfc]rms,as i:’.llas on tic m’.jortarget ships.

These measurements were supplemented ty th:se c>ftotal,ga.naadose made with

floating film packs located throughout the tmget array. Increments co3J-ec-

tions

cloud

fields

obtain

water.

(

1

)f radioactive material

~rmitted resdufion of

ad residual doses and

tiformation on radiation fron ~a~~.:~c?ive~at,2ri?Q.ssuspended in the

Durine both ‘)~ahooand Umbrella, 1: was

gamma dose occurred within 15 riunutesafter

passage of air-borne radi~active materiil,

fcund that nearly all of the total

zero the and was due to the

Hcwe~rer~the records of gamma dose

rate vmsus time obtainedfrom the two sh(tsshowpronounced and character- P

3/
istic dMferences in the transiting ca.mnafields.

%c/n.

Gtmma doses h excess of

Q!:[#[ PA(2Sa
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100 r occurredwithin the first 15 xi.nu~esa+ downwind distances less tham

16,500feet for ~k,hooand 11,1200feet ft~ Umbrella. In both shots the dos~:Ge

due to deposited radioactive materml or,the ships and coracles ws from li~k.t

to insignificant. A studyof the downwind ~LTm data showed that a distance

of approximately 23,000 to 28,000 feet from surface zero should be ‘ni:tiltab~~

in order to essure a total free-field dose c~~less th~m 2Sr.

The IIi.sh-iltitudeShots, Teak,Oran-e, s.ndYucca,

Neutron Flux md Gamaa Radiation lleasurecen’:s.This p.rtici~tian for the

Johnston Island part of the Gperation JS ro~erc~’in the swzmary pertaining

to Teak and Cran~e.

The

ray flux

altitude

.6-
measurements were to have been nwde with z L~ A scintillator-photodiode

detector, from w%ich determinat~~n of t~,eFIergy spectra of the neutrons cod.d.

be nade. A similar detector, usin- n:+U--I.l. Lit.lium(LiI)$was includedto

protidecorrectiondata for the @ma res:mnseof the detector. Two types

of gamma detectors were uscdt

1. ;,CSI scintillation detector.

2. .;.K13rcrpt?l,-whosed:Yk.enin-
I.., ..i ,,

All data were to have been recorded am:

‘m E nea.sured:.sa f’unctior~of time,

stirs‘nwntly telemetered to a record-

ing groundstation. The instrumentatlcr w:g cont:il]cdin a canister ouspend-

ed 2$750 feet below Ih nuclear devic{:by rems of a nYlon line. Due to

failure of the

functions, the

obtained.

cormnd transmitter, whict {ontrollcd the canister operational

instrumentation ‘wasinactiv~’at zero time, and no data was

Prolects?articip’.tticduyinr Develo~,en:a.1.Shots..—

2
/

Neutron Flux lleaswenents. This was a prc,~a.mto document th~ neutron flux

PAGE ~
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and spectmm as a function of tiist~nce;“~r
-“””* ‘0

achieve

!%lnut ,

tion to

of this

ments, threshold~ct ivation and fission det~ctors were exposed as a.funciion

this objective, the p:.ojcctpartici~=?ed during shots Yellowwood and

The measurements were extended d’:.-ln“ the field phase of the opera-

include shot Ouince, md tkis particip~tion is covered in the portior

report relating to th-t detonation. To make t$e necessary mcasure-

of distance from the Yellowood (Ind‘:lalnut~ero points. These detectors in-

cluded gold, cadmium-plated gold, plutc~.:”..v,,‘ ‘}tunim, uranium, sulfur, md

zirconium. SirAcelmd nasses of sl~cficienzsiz”~were not available for dis-

playing the detectors with distance, a kuclyli~.ewas used. The line extended

from 917to 4,100y~”ds fron ground zerfl :C)- bc:h S?’cts. Due to the radio-

logicalsituation th~t existed after tFLeSE? kL52n3tionsj recovery could not

be effected uritilD-+1day. .LI.sa ~esil~, :)r,lyl,fitea neutron flux and dose

Fallout Wr@ing. This was a d~t?rn~.~’-’.” .O? the relative contribution of

certain isotopes to botfilccd ?-ridworld-w:dc fallout and the use of this

Wormation, M possible, to det~~ine :,hefraction of totalbomb debris

effortsa

1. The collection
rocket 9ar@ers.

2, The collection
craft.

The rocket smpling was to ~ave been accomplished with rockets being

developed by Uc;til%oject 21.3. Gas and ~articulate sampling of the residual

cloud has accom~lished by >5’72 aircrqft lr,r!er the technical supervision of
a(

LASL personnel. FalloLisaiiFleswere cal;.ect,cdat various times after the ~
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detonation,l=sedm predictio~furnished by the Falout PredictionUnit.

Thesecollectionsweremade at an altitudeof 1000 feet byl&50 aircraft.

The falloutcollectionwas supervisedby personnel.of the U. S. Nanl &~dio-

logicalDefenseIMoratory.
.

The projectparticipatedduringshots,Koa,lfalnut,and Oak,as it vr..s

desiredto obtaina comparisonbetweenthe falloutfrom Mm&surface snd ;

water-surfacemegaton-rangedeton?.tions.Due to varioustechnicalproblem,

satisfactoryrocket

and this portionof

and IIB-50samplings

sampleawere not collectedfrum shotsKoa and ‘;fiut,

the projectwas cacelled priorto Oak. SuccessfulB-5T>

of the Koa falloutwere made; however,earlyanalysis“of

the samplestidicatedtheyhad been contamhx=.tedby debrisfromshotFirj

firedthe previousdayat Bikini. For this reason,projectparticipation

was extendedto includeOak. Successfuls~~plingwas accomplishedduring

Valnutand Oak. Collectedsampleswere returnedto the continentallabora-

toriesfor analysis,and the resultantdata was not amila.bleat the tine

this reportwss written.

Very-Low-YieldDetonation,@uince. Projects2.9,

2.10,ResidualRadiationfrom Sub-KfiotanYields,

and Gammal!easurementsat Variousi3.titudesup to

GarmaDoseiieaswvenents;

and 2,1.I.,Neutron,Thermal,

1500Feet, were approved

aftershot Quincewas scheduledas part of (perationHAHDT,’~CK~Project2.4,

NeutronFlux lieasurements,was extendedto includeneutrondocumentationof
t

this shot. The discussionof the participationof theseprojectsis included

in the portionof this reportdevotedto shot @uince.

2.1.3 STRUCTU?J3SAN!)mmiim!

The objectiveof this programwas to provide‘informationon the effects

of nuclearburstson ship structures and equipment, and on various land

structures>under certainconditionsthat have not been heretoforeinvesti-

gated. Five of the eightprojectswere concernedwith the ship structures 2 (
j .fo%F;ir,r,pd,t;[fip PAGE H
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and equipmentresponsefrom underwaterbursts,and threeprojectswere con-

cernedwith land structuresresponseto ah blast.

preliminaryto OperationHARDTACKa seriesof testswere run employing

high-explosivetaperedchargesagainstthe destroyerDD 592 off SantaCruz

Island,CaliforniainJanuary1958. A seriesof four large, specialshaped

(tapered)H. E. chargesweighingfrom 1400to U@ Pouridsws p~a~nedto s~~

ulateunderwaternuclearattackagatistthe DD 5924 The seriesof testswcs

carriedup to the thresholdof shockdamge, but stoppedafterdetonationof

the third chargeto avoidthe ~oba.bilityof swious damageto the DD 592

priorto the latermain H.UU3T.iCKfull-scalenucleartests. The resultsti-

dicatedthat the shockwave pressuresatisfactorilysimulatedthe initial

shockwaves from a nucleardetonation. .

Fourunmannedmajortargetships,3 destroyers,and an 3C-2 merchant

ship,were tistrumentedand exposedto the ‘:lahooand Umbrellaunderwater

detonations. In addition,threemannedfleetoperatingships,submarineSSK

3 and destroyersDD 728 and DD’826,had a minor

aboardand were also exposedto !khoo. The SSK

submarinemodel,SQUAiJ29, were also exposedin

amountof instrumentation

3, unnamed, and a 4/5 scale

Umbrella. The shoclcres-

ponseof equipnent,as well as equipnentfoundationswhichincludedhulls,

bulkheads,decksand superstructureswre documentedby the use of a totalof

325 velocitytime metersand self-recordingshock-spectrumgagesand LO high-

spxl motion-picturecameras. The fo~oving tentativeconclusionswith re-

spectto dama~eto machineryand equipmentnay be made.

COPIED/DJIE
L}IPILRC ‘
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For Umbrella,the-eubmerg;d4/5 scalesubmarinemdel~ XU~:J29$at a

rangeof 1600feet,wae instrumentedwith straingages,pressuregages,de-

flectiongages,Mgh-speedcameras$&d roll,depthand floodingblicators~

The hull.was plasticallydeformedbut did not rupture. Four of thetenex-

ternalballasttanksrupturedandallwereseriouslydishedresulting in

some 10SS of bu~cy. SSK3 was suhnergedat periecopedepthand operated

by itscrewat 18,0(243ft.fromk??oosurfacezero. fibbrel~at SSK3 W=

unmannedandlocated--on at a rangeof 2900feet. NO permanenthullde-
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Failurecriteriaof prefabricated,corrugatedsteel,fle~ble arch-she:.,

structuresconfinedwithtinon drzq+sensitiveearthworkconfigurationsof .

coralsand,simulating

structureswere tested

l.l+}ltsurfaceshat to

A fourthstructurewas

partiallyundergroundstructureswas studied. Three

in the 80 to 180 psi peak overpressureregionfroma

empiricallydetertie the responseof such struct~es.

testedh the 90 psi peak overpressureregionfrom-a

17 kt surfaceshotto detefie the effectsof short-durationblastloading

upon a similarstructureand envi-r-onment.The 2j-footsp~n by 48-foot,10

gagearch-she31structuresubjectedto 90 psipeako-?erpressurepartially

collapsedon the side away from groundzero~ The collapseapparentlywas

initiatedby bearing

approxiriately5 feet

ture. The following

faflureof the shellplatesat a bolt:?dhorizontal seam,

above floorlevelon the collapsedside of the struc-

resultshavebeen notedon the other3 structures:

1. A similar25-footspan structureand the 38-footspan by LC-foot1

high

gage-arch-shellstfict~e, subjectedrespcctfi{elyto?8 psi and 100 psi
peakoverpressurefrom shotKoa suffereda completecollapsesymmetri-
callyaboutthe crown. Thethird~25-footspan structuresubjectedto a
180 psi peak overpressurecollapsedcompletely.

The dynanicbehatiorof deep(thick)reinforced concreteslabsin the

overpressureregionsof 175to 600 psi was studiedto providethe basis

for establishingdesi~ criteriafor massivereinforcedconcretestructures

underblastloads. Thirtyone-wayand fifteentwo-wayslabs placedflush

withthe groundsurfacewere tested. The clearspa was 6 feet and the
,r~~i~~~

‘,\ ‘*G,@s ratiosof depthto span variedfrom 0.15to 0.’78.Becauseof excessivepost-

“5
2

shotradiationat the slab locations,data recoveryhas not been completed~
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2.1.4 AIRCRAFTmumim

The IIir~orcewas concerned

a B-52Daircraftwhensubjectto

withdeterminingthe structuralresponseo.?

side loads. This dcterm.inaticnhad as an

ultimateobjectivethe deftiitionof the deliverycapabilityof the aircraf’,

for multipledeliverytactics. The data obta~~edWLS successfulin verif’:iii,

that the predictionsofweaponeffectsand the analysisutfiized~n predici-

inc structuralresponseswere satisfactory.
.~“~ran,geof angleswith respc;.

to groundzerofrom35 degreeshead-onto 180 decreestail-toin azimuth,j;--

cludingthreedifferentelevationangles,were utilizedin verifyingt!:earl,:.-

lysisand predictions.It was concludedthat the data obtainedwas stific~~n+

to verifythe malysis used to predictstrwtural sideloadsfrom which the

nuclearweapondeliveryc~pq.b~ityfor multipledeliverytacticscouldbe

defined.

The Navy sponsoreda

jointlyin severalshots,

project,in

in orderto

responsesto high @.eld weapons. The

which two Q&l aj.rcraftparticipated

measurewea~onin-putsand structural

finalobjectirewas the correlationof

the data with that of the ?lumbbobtests in orderto definethe high-yield

(Ilegatonrange)weapondeliverycapabilityaf the A4D-1, From the preli.minq

data obtainedit was determinedtix.t recsuxd stresseswe~e consistentwith

predicticmsobtainedfrom the.ar.aiyticiltecimiques employed, it is antici=

pated that additional data obtainedfrom wing pressureinstrumentationwill
1

assistin furtherrefiningthe d~amic ~nalysis. Thermaltiputda+~ was gen-

erally substantiallylowerthan predictedalthough the temperature response

calcuhtions based upon measured in!-mtsin general showedgood correlation.

It was concludedthat the data obtained,:Aen combfiledwith th~t obtained

from OperationPlumbboband,the aircraftperformanceche.racteristics,vti

permitthe definitionof the nuclearwecpon

aircraft. cOFl[B/DO~
~l~ifi~,

... sl

deliverycapabilityof the A4D

3?
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Effectsinputand structuralresponseinformationof tlvoFJ-f+aticraft

was measured. The informationobtainedk:asconcentratedh inputsandeffe~.+>

from higheryieldsin orderto correlatewith data obtainedfrom the lo~~er

yieldsof Plumbboband confirmthe ClassD deliverycapabilityofthe aircrait

fi ~ener~, excellent corre~~tion of blast response data wss obtatied, v~i!”:”

Qdng the dynamicanalysisused for predictingstructuralresponses. It V-a?.

concludedthat responsedata had beenobtainedovera sufficientlywide rc.’~gfi

of yieldsand incidenceanglesto pmait subsequentdeftiitionof the ClacsT

deliverycape.kilityof the FJ-4Baircraft.

stationlocations: Ih,keIslandand ‘miuetok,Eilcini,Kwajalein,Kusaie,”.-

Votho,and Rongelapatolls.

One projectto studythe wave form of electromagnetic@se from a ,

nucleardetonation,nsed two sites: Kusaie,!t20dies fromdniwetok,and

Wotho,240miles from%iwetok. The objectivewas to rzke broad-bandmeasure

msnts frxn @ to 10 IIcat rangesup to 46o mites. The measurementswere not

~cted to Se radicailynew, Altho,~himprovementsin equipnentwere in-

corporated,the Ptiary concernof this projectwas to increasethe catalog-

ing of wave forms. “

The data,which is h good aLz-ce~e’;t~.~thth?.tobtainedduringOperation

Redwing,indiczie~thak deviceyieldand r~.n~eand the presenceof a second

stage can be det.srmimdfrom wave-formj?aremcters.

Anotherprojeciwith stationsct :khi l~ianda:ldKusaiestudiediono-

sphericeffectsof large-@eld surfacedetoriationsclnagreementwith resuJ%s

of Oper&tion!ledhtingProject.6.3,the energyresponsiblefor the firstdis-

turbancein the ionosphereaboveKusaiewas propagatedwith a mean volocitiy

of 20 km/min. Also corroborattigpreviousresults,the seconddisturbance
35

PAGE +=
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resultedfrom energypropagatedwith a mean velocityof about13 km/min.

Theftisteff~cthas been postulatedas due to a compressional wave and the

secondto a hydrcmgneticwave. The fact that the ftist

preachingbutnot recedingis tidic~tiveof the shapeof

variation associated with the disturbance.

effectwds seenap-

the ion-density

Two projectspartici~-.tedduringshot Umbrellato obtatieffectdata or

feasabiiityof using nuclearweaponsas a naval-minecounter-measure.Onz

of them, sponsoredby The Navalordnance

rangesat which typicalstockpilebottom

shallow-y.=terburst.

Laboratorywas to aetexmincthe

mines wouldbe neutralizedby a

To set l~pthe experiment,a total oi 120mines,consisti.ngof liines ‘

1x-25-2,iX-3%0, IIK-5&0,M-52-1, IX-52-2,i~f-5~-3j~d IX-52-6w=e +~~d

on the Eniwetck ~~goon, north of ground zero for sho~Umbrella$at distances

from groundzero from1,.!+00to 8,3-COfeet. ‘Ilcoperationof 23 of the @nes

(plantedat distances~..-ectey th~ thoseat ~i{ilichdwage vrbsexpected)were

monitoreddurtigthe shotbT reens of a sptem of inierna.1recordersdesQn-

ed to beg:n recordingwhen the mineswerearmedand to continuerecording

until the mineswere recovered. The depth of vaterat the mine fieldvaried

between120 and 150feet. The resultsof the test indicatethat:

.

The Navy !lineDefense Laboratorywas the sponsoringa~encyof the other

projectparticiFatinginundcrvatorexperincni:tion.The overallobjective

34of t~,cprojectwas to determinethe feasibilityof the em.ployuentof nuclear .
—

Pi.GE 5/
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weaponsfor wide areamine clearanceby lnflucnceaeans. The specificab-

jectivw of theirexperimentationprogramwereto:

1. Measuxwand recomithe amplitude, duration,andextentof mine act-
uatinginfluences(pressure,acoustic,and magnetic)thati.?ybc gene’-
ated et the sea bottomby the explosionof a low-yieldnuclsar●’~eapon
in shallowvater (approximately150-depth).

2. Determ+nethe reactionof certaininstrumentednaml mines to !ke
influencesgenerated.

ThreeLCU tistrumentationplatformswere locatedat distancesof Y,,’-.;r

20,150,and U,750 feet frcm the Umbrellasurfacezero. Instrumentation~~d~

providedto obtain:

1. The t.tie-pressurehistoryresultingfrom the shot,includingp~es-
sure chargesdue to waves, swells,and the shockwave.

2. Thetime-historyof the magnetic-fieldchanges.
,

3. The time-historyofthe sound-pressureleve,2 cps to 40 kc. - -

4. The ‘Lme-hi=toryof displacementof the bottom.

5. The mine re~dtion,inciudi,ngsuch itemsas search-coiloutput;
sate-voltagerise,pressure-switchopening,fires,and ‘31001cs’1.

6. Correlationof all influencemeasurements a-d mine reactionswith
respectto time.

From the L?nbre12asnot the followingtentativeconclusionswere made:-—~

.

fifthprojectstudiedthe effectsof nuclearradiationon 3
.*

electronic
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tory.<’

Electronicccmponentpartswere placedin specialtest circuitsto em-

phasizethe propertyto be measured. The si~mr.lswere fed intoa ragnetic-

tape recorder,whichrecorded

detonation. In

were monitored~

the tape.

addition,the

and departure

the performance of the components durins the

tebmeter~~g potits of a Corporal fuze s~~

from normal operatinglevelwas recorded c.n

At the timethis reportwas prepared,the poject WRS stillparticipat-

ing. A briefdescriptiontill be ~iven~ho?lever~of the Pro~@ct:sFrtici-

pationduringtwo shots.
.

. .

.

——
.—

2.1.6 THHWLLRAIX~.TICNWGUPZLZIHS ~

It was the purposeof the pro~r?mto:

1. Studythe effectsof megatonran~eator~cweaponson materialsand
to evaluatea skin sinulantas a substitutefor anhate skin in these
studiesa

2. Obtainspectroscopicmeasurements
tiradi.anteas a functionof time.

3. Iseaslweby photograpl%icmeansthe
+$+/. burstas a functionof tine.
4<‘O*
@c op~. Obtaina photographicrecordwith

on a high ~ltitudeburst of thermal

fireball size of a high altitude

high time Ud spectralresolution

PAGE FSz
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of theqly timespectraof a highaltitudeburst.

5. I:Uike_-measure-tsof the size,persistenceand spectr&lirradiance
of thefireballin theinfra-redfroma highaltitudeburst~

6. Studymzterialablationfromspcimene insidethe fireball,and
test the neutronvulnerabilityof variow materialsto be used in thr
Teak and Orange experiments.

For

serw as

thehighaltitudevent,shotYucca,tm REb36Qsweremodified t~

tistmnentation platforms. Special windows and shelves were pr>.

tidedfor the tistrumentationand specialwiringinstaXLedand the aircr~’t

were providedwithspecialradarequipmentto trackthe baUoon assemblyand

positionthemselves. The AOC-CICaboardthe USS CVS Boxer,whichalso seryed

as the balloonlaunchingplatform,

positioningsystem.

On shotYucca,boththeREI-36

instrumentshad

obtainedby all

theburstintheti

MS utildzedfor controland as a back-up
,

.
aircraftwere well positionedso th.a~aU

fieldsof vhw. Exce13.ect recordswere

projectswhose instrumentationwas aboard.

M additionto its participationon shot yUCCG, project 8.5J~k~%

infra-redmeasuramts also pzwticipztedon shotsButternutand Koa as in-

strumentchecksand to obtaincorrelationdata.

The P2Valso partici~ted on eventsButternutand

checksand to obtaindatafor correlationof a surface
.

two high altitudeshotsTeakand@angeO W ~tternut

Koa as instrumentation

detonationwith the

the monochrozw.torfail-

ed to functionproperly,but themappei functionedsatisfactorw~ h Koa

both fistrumentsoperatedwell.

No datawere receivedfromthe cannisterinstrumentson the drag line.

Tentativeconclusimswhich =n.be~de at thisthe are:----A
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of a

,

The experimentson effectsof atomicweaponson materialsand ev?l”~ ;

skin shulant were carriedout on shotsYel.lowwoodand ;Mmt. ,;pprcx-

imately30 skin sinulantspecimensin variousconfigurationsincludingbare

andblackenedunclothedsamples, s;unplesclothed k<.thcsntaCt and s%ced

fabrics,and saT@es with variousapertureswere exFQseQ. Time temeratme

histories”ofthe specimenswere recorded.
>

In addition,recordingcalori-
.

metersand radiometerswere used to rneas]rethetherrd radiationincident

at the station.

The abktionand neutronwlnerability studieswerecarriedouton’shot

Cactus.For the experimentson ablationof m:.terialtwo speciu.ensdesigned

to determinethe rate and depth of meltingof a spheric~lsurfacewere ex-

posedon a 100 ft. tower so as to be within the fireb~fil~ThesesPe~mcns

containedinstrumentsfor measuringand remrding the timehistoryof the

t.aperatureof unprotectednet.alctvariousdepths,specimenacceleration,
.

late fireballoverpre~sure,anclshockamival ti:~e.Two additionalspeci-

mens rigidlyspaced10 feet apartand tri~idlyconnectedwere placedon the

groundat e distanceof 250 feet to measurethe spe~dof smnd insidethe

fireball. Thesespecimenscontainedtransducersant r~cordersfor neasuring

the time of arriml.of weak shocksfrem a seriesof sndl explosionsset off

at successivetimesafterzerotime. From thesei:.easurenentsit was hoped

to calculatea tinehistoryof the gas temperatureof the fireball..

As yet no resultsare availablefrom the ablationand neutronstudies

P:.CE-*-
?[ t
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carriedout on sh~ Cactus● Theareain whichtheneutronstudyspecimens

were @aced $s, at thiswritingstffltoohotradiologically

partyto spendsufficientthe in thearea.

2.1.7 SUPPORTpHOT~rm

The missionof Program9 wasto protide documentaryand

to pemit a

technical~1, ‘

graphicsupportto participatingMD agencies.Thedocumentq mpport C-”

siatedof both stilland notionpicturecoverageof projectactivitiesto

depictthe scopeof the projecttseffofi,and to show sigrdficantresults

of their effortsfor historicaland reportpurposes. Stillphotography,in

supportof projectsforillustratingpreliminary

ductedby 75 ‘/.1,~-l. l~otionpicturecoverage

of a !IeaponsEffectsFilm was providedby JTF-7.

and final reports,was ccm-

to be,used in the production

Technkal photo.~aphv,.
.

suchas high-speed,tfie-lapee$and function-of-time photogra~y, was furnish-
;

ed by ‘NJ-5(-*).

Duringthe @arming phaseof OperationHARDTAC!K,it &came etidentthat

the needs of tne variousprojectsfor photographicallycollecteddata would

fall.on the fivemilitaryeffectsevents;two high altituderocketdetona-

tions,one highaltitudeballoondetonation,and two underwaterdetonations.
.

Becauseof the w.riednatureand locationof the detonations,more extensive

and sophisticatedcamerainstallationswere neededthan on any prioropera-

tian.

For the highaltitudeballoonde~onation,RB-36~swere used with a back-

up camerainstallationmountedon the USS Boxer~
-

The photographicequipmentusedfor all three hi~h altitudedetomtions

consistedof streak,high andmedilmspeedmotionpicture,rapidsequence

still,and Zenithcameras.

Thephotographicinstrumentationfor thetwotrndelwatershotswas basi-

callythe same for each shot. The stationscommonto bothshotsconsisted
@
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of a camerastationon Parry bland, camerastationon IgurinIsland;an LCU

camerastationCanchoredin the lagoon;an R3-50aircraftdirectlyoversurf~ce

zero at 25$OW feet altitude;threeC-54aircraftorbitingat 20,000feet

rangeat altitudesof 1500feet$9000feet,-and10,000feet;andoneRB-50

aircraftwhich~ovidedverticalacrid photo.~aphiccoverageof thet~~r.

arraybeforeandaftereach shot.

For theWahooshot,an additionalcamerastationwas installedh i:..

hold of the E*2 to record effectsof a deep+mter detonationon the ships:

structure;

For theUmbreJl&.shot,in additionto the basicinstallations,a camera

stationwas fistalledon a barge 20,000feetfromsurfacezero;another ,

camerastationwas installedon IM Islandto photographrocketfirings?@

a tri-metrogoncameraarraywasinstalledon a H-19helicopterto photo-

graphwaveactionat two surfaceinstrument

In additiontothe major efforton the

platforms.

fivenilitaryeffectsshots,a

somewhatsmallereffortw-s expendedon some of the !J3Cdiagnosticshotso A

camerastationwas installedto recordthe effectsof the tile~~ pulseon

certainmaterials. Severalaerialphotographicsurveyswere accom@ishedof
.

cratersproducedbyland surfacedetonations;aerialsurve~ wereaccomplish-

ed to locatestringsof+ages placedh the water prior to severalshots;

andmosaicswereflovmof JohnstonIsland,and allthe islandsof bothBikini

and EniwetokAtollsfor planningpurpo;es.

For documentarypurposes>approximately

EastmanColorNegativefiLm was exposedfrom

60,0C0feet of original3512*$

wkich a militaryeffectsmotion

picturefilmreportwill be prepred after the operation.

For historicalandreportpurposes,appro~tely 3500blacksndwhite

stillne:ativeswere exposedduringthe operation.
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2.1.8 YUCCAVIMPROGRJUi

The over~ objectivesof the W programwere to determinethe effect

of extremealtitudeon partitionof energyin anucleareqilosion,and on the

radiiof effectsof thevariousphenomena,end to determinescalinglaws of

theseeffectsas afunctionof atitudemd @eld* Scientflicres~ts ~~

been discussedin previoussectionsof this chapter,andof interesth:--‘“

theweaponsystem,thebalooncarrier,and aircraftmodifications.One P*o-.

jectsup@ied the Warhead$the fusingand arming,the radio comsnd sysiem,

F

and the monitoringfunctioningfor the detice. Anotherprojectpro-

dded the carrier, andsupplieda 12@ oot, 2mil pd,yetheneballoonwhich

was to lift thedeticeamiassociatedscientificeqpipaentto altitude.,

Testflightsfrom=ious la~chi% sitesconductedo~~rthePre~ous%8.

months hadshownthatlaunchfrom&ircraftc?.rrier,w~tha deckwindveloc-

ityof nearzero,wasthe mostreliablemethod.

systemwas1295a5poundswith

sistedof thedeticeand fiw
.

suringpressures~thermaland

a payloadof ?61.5potids. ~.e pqload COn.

canisterscontainingInstrumentationformea-

gama radiat~on,neutronflux and the electro-
.

magneticpulse.

Due to coaxasndtr&.nsmitterfailurepriorto zero,no

data of sigdficance was receivedfromthefive suspended
t

weaponseffects

canisters. Air+

craftinstrumentationwaa successfulin fuMfflingprojectobjectives~

2,2 TASKWIT ONE, USXi PRCGR’ViS

2.2.1 INTRODUCTION

TaskUnitOne carried out experimentsto detemninethe performanceof
.rr\@tcQ\1~” ,

~y\~W thedeticesfired;to measurephysicalqumtitiesof interestinweapondo-

,! sign;and to understandthemechanismsby whichthe vwious effectsof the
R<

~T,~~’’~;devlcesare produced. fi OperationHARDTACKnewmethodsworeusedto deter- .
/,.L-,---

ip~*+5” ‘
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fie the configurationof the activemateri~ duringthe reactionperiod.

2.2.2 PROC~l 10 FIRER’U ?HYSICS

Objectives:

1. To dete~e thefieldof anuelear detonation
of the variousparametersassociatedwith fireball

byokscrvation
h@roclynamics*

. To measurethetimeintervalbetweenthe primaryand secondar--
reactionein two sta~edevices~ opticalmeanso

-@

&

enomenatakingpl~co in the rar~fiiedah o
w

Techniques:

1. Severalmethodsof calculationwere usedto derivethe yieldof
the ded.cefrom firebti photos.

2. Optical.narrowpss filterswere utiedwith photomultipliers,and
oscilloscopeto record~anmainducedli~htfromthe air r.bouttwo
stagedevices~ . .

3. Techni~es were used whichallowedobservationsof narrowbands

of the opticalspectrumb~ mans of photomultipliersand oscill-
oscopeswith high timeresolution~

Results:

1. A listof yieldsobttinedby ~o~ram 10 is givenin table2.1.

2. Some informationaboutrelc.fiveintensityof e~rlyg%rm.induced
lightis gimn in table2.2..

3*
.

P



.
w

1+

,

.

J



2-28

.

f

I.
●

✎



@
2-29

2.203PFUWJI11RADIOCHELXSTRX

ObJectlips:

1. To determine

2, To ascertti
in tho detice.

thefissionyieldof the detice.

when possiblewhatnuclearreactionstak: @.sce

3S To studyspectiicaspectsof the reactionsby radiochenical
tracersplacedwithinthe detice.

4. To determhe the productionof specificactivitiesin ccrtdn

areasof thedeticesarisingfrom materialsticludedin thcm by
des~ necessityor by intent.

Techniques:

1. Samplesof radioactivemr.teri~from the cloudwere obtained-by
manned aircrzftequippedwith especiallydesiomedsamplingtanks.

.

2. Radiochemicalamlyses weremade zt LASL to,determinethe frac-
tion of the bab includedin the sampleand the numberof fission
events. From thesed~.tathe fissionyieldw-s determined. 1

3. Radiochemicalanalyseswere made of thesesamplesto deterrdne
the productionof w=riousradioisotopesof interestfrom the bomb
mterials or frcandetectorsamplesplacedin or near thedevic’e.

Results:

1. The resultsof measurementsof fissionyieldsby v.riousmethods
are includedin tatd.e2.1.

2. An investigationof waters=ples tahn fromthelagoonshortly
after?Mnut shotshowed~rkc~ fr?.ctionation,indicatingthatsuch
sampleswerenotan adequ~tereplacementfor*craft sampling.

2,2,4 FTKGRQ;12 EXTZRWLNEUTRCNiWSIJRZIZNTS

Objectives:

1. To determine the confi~ation ef tho active material of cer-
tain devices during the nuclear reactions.

Techniques:

1. A neutroncollimatingIIpinholet’is pkced betweenthedevice
anddetector.A pinholecameraimageof the deviceis formedon
thedetector,whichis a sandwichof vwious materialsto be acti-
nted by theneutrons,Thesamplemay be cutLntose<gxntsand

CCPIWDOE
LANLRC

countedon a scintillationcounteror placedqyinst a photographic
film to producean autori’.diographicimage.

Cc?;:;:wtii
iv

‘~!<i8C FY.GE*
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2.2.5 hKXRAIiU ALPHAUASURZI~B ~-

Objectives:

1. To measurealphaas a functionof timeforthe.fissiondevices
or prbmies in orderto determinewhcthsrtheyworkedproperly
andh casetheydidnot,to aidein diagnosingthetroubleo

2, To obtainandtelemetermeasurernntsindi~tin:the Wransit
timelifor theHE L@osion andtimefromloadringpulseto very
ecrlygmma levelsin thedevice.

Techniques:

1. Alpha detectors,each consistingof a plasticfluorand photo-
cell or multipliercombinationin a light-ti~htccn,were mounted
at appropriatedistancesfro~ithe devicesto give c wd-derangein
sensitivity.Tho signalswere conductedover coaxialcables,-
shieldw3tigainstgamma$neutron,and electromagneticradiation,to
concretebunkers. Thesesignalsthen vmre displayedon z series
of high speedoscilloscopesto~etherwith titig frequenciesand
were recordedby cameras.

2. Shli.lar
telemetered
combination

Results:

detectors,verynear the device,gave signalswhichwere
by a wide band ultrahighfrequencytransmitter-receiver
and recordedon oeciJ3.oscopes.

1. For detailson resultsof the alphameasurementsthe readeris
referredto tho projectreports”.

2.2.6 PROGRAN4 PHONEX-PINEX

Objectives:
f

1. T@ obtainneutronspectraat a numberof positionson the sec-
ondaryof a two stagemegatondeticee

Techniques:

10 E&me* of a pinholeplacedin a milelongvacuumpipeneutrons
were allowedto form an imageof,the sourceon a hydrogen containtig

,. thin plasticfoil. Recofiprotonsfromthis foil passedthrougha,, .:.--
-1, c,ol.limathgsystemand were recordedon nuclearemulsionplates.,’,’4. Trackwere countedand measuredto deteruinethe spectrumof th~. .

incidentneutrons.
!l~p~~: t..-
; ~i~[ ~~ ‘<

qi’

w-
PAGE +5
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2.2.7 PRmiIi 15 PMnO-MYsIu

UbJect$%3s;

1. To obtain radius

2. To determinethe
~ ~to~aph~ ~
the detonation.

timedctaforhydrodynamicyielddetermimtions.

natureand tmhaviorof a nucleardetonation
M.@ producedduringthe initialstagesof

3. To studythereactionrate in theseconda~ of a
stagedeviceby means of gammasand neutronsemitted
ondaryat variouspositions.

Techniques:

1. Framingcameraswereoperated
eachsnotto recordthegrowthof

megatontwo
fromthe soc-

atationeoa

2. Veryhighspeedstreakcameraswereusedto recordthe history
.ofthe ligh~ arisin~near the bomb in the firstfow microseconds~

3. Apinholetia~Ue low?vacuumpipewmsusedto collim+e.gamma
raysandneutronsontoa phztic fluor. Li~htfromtheflu~ w
photographedwithM@ speedstreakcmeras to recordthe g-
timehistoryandthee.rrivdrateof the neutrons.Thelatterties
possiblethe determinationof theneutronspectrumat variousplaces,

Results:

1. Resultsof thispro~ramare Ldvenin the ind.ividwlproject
reports.

2.2.8 PROGRJL16 ‘IZ,FZRi.TUJREiZASUR2ZNTS

Objectives: .

1. TO determinethetemperatureinducedin a two stagedetice~
- the ex@osion of the primary.

Techniques:
f

RestKzs:

1. Resultsof this pro:ramare @ven in the individualproject
report.

P.’J2E+%’
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1. To
of two

20 To

determinethe time intervalbetweenprimaryand second~ry
stagedevicesby measurementof the electromagneticsiQ~al.

studythe electroma~vleticsignalin orderto dctermim the
mechanismsby whichthe =.rious

Techniques:

1. Theelectromagneticsignals
wereby an antennaandrecorded

Results:

1. Theresultsof thisprogram
report●

2.2.10 PRCGRAI118

.

stagesof the signalare produced.

accompanyingnucleardetonations
on fast oscilloscopes.

are givenin the individualproject

-> -

.

t
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2,2.11 1,,~~~~~.~

Theweapns assemblygroupWaSreswnsibleforprewrationof thevario

daticesforfirtiga Theyassembledandcheckedoutd.1bombcomponents,

installedthedeticeat itsftiingsite,and operateda systemfortclcmete

hg Informationessential.to thereadinessof

TM use of bargesas zerositesplusthe

ad by theassemMy personnelenabled

Theweaponsassemblygroupfunctionedon

thedewlceforfiring.

highdegreeof efficimcyreac

assembledtheLASLfurnishedprimaryon oneLivermoroshoto

andin additi

,-
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SWRY OF EXPERIMENTA?,PROGRAMS

2.3 TASK UWI 2, WRL PXX2N!MS——. ..— -. .——

2.3.1 P~OgYWli2:.,%d?.ochenistry. “

a. Experimental Techniques,

The ma:n objective@ were to determine the fiseloa yielc,s

and the relative t.hermmuclear and fission efficiencies la

differert regions of the UCRL dev?.ces. Samples of the p??t~cu??*

debris wey’ecoZY.ectedafter each test m!d analyzed in the 21.

Gaseous samples we~e collected on se~.ef.tedshots and were

analyzed in the FA whei-enecessery fcn sho:~t-livedproducts; th%

rest were sent to Llvermore for anal:?~is. .-j

Airplane sampling was used on all tests; rocket sampling

was attempted on several. Rockets, it was hoped, could be used

to supplement and perhaps later obviate the need for manned

aircraft. For the present at lease, sampling aircraft seem to bc

here to stay.

b. Results are shown in Table I.

2.3.2 Program 22, Reaction History.

-a. Experimental Techniques.

Program 22 had the responsibility for Pine% as well as the
f

reaction htstory measurements on all UCRL events. Devices were

fired from four different locations with measurements as follows:

1. Tare, Bikini. The three events (Nutmeg, Hickory and Juniper)

fired In the Zuni crater were extensively diagnosed. The coverag~

Included measurements of high explosive transtt time, high ex-
/

ploslve pins, alpha vs time, boost time, boost temperature and
m[D/DoE
“’:’~fiCyield from Koala, PlneX, an where apPli

cable. Pinex was the only entirely new techque employed . ~
.~ .C5’m
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although several new problems arose from the use of barges; e.g.,

effects of barge motion on collimation and the effect of water

shine on nel>.’t~c’imess’~r~r;sil~s,.

2. Charlie &cd ‘:Ix,Rlkiil?..Seven events (Fir, Sycamore, Mapl.s.

Aspen, Redwood, Cedar and Poplar) were fired from various ninth

Bikini l.ocattons. Several remote diagnostic schemes were devlnl(..

ed for these shotiE:1) alpha was me~sured by a photoelect:aic

telescope picking up light from a fluor wall mounted on the sho~

barge; 2) Mgh explosive transit time and pin data was-obtained ‘bj

a pulse telemetry sv3tem; 3)
~we”e ‘easured

from Teller Light by sweeping cameras c.nda photoelectric tele-

ecope; and 4) intervai times were measured by an ele:tromagne%tc

pickup station.

3. Janet, Eniwetok. Three UCRL events (Dogwood, Olive and Pine)

were fired off Janet. Edgerton, Germeshausen & Grler, Inc.,

provided the electronic support for the following diagnostic

measurements: 1) peak primary alpha on Dogwood a

secondary alpha on Dogwood; 3)

s 4) secondary Interval

4. Y?onne, Enlwetok. The last two UCRL

were fired on Yvonne. EGM3 operated the
t

UCRL. Complete alpha vs time curves and

time data was obtained.

b. Results.

v“

time on all three.

shots (Quince and Fig)

diagnostic station for

high explosive transit

The results of these experiments are contained in the prelim

$nary shot reports and in the various technical reports written by\

the groups involved.
/

r[

~’~opl[ojoo[

*
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2.3.3 Program 24, Phonex.

a. (ibjectiveso

To me~.surethe number and energy distribution of the neutro~

leaving th~ surfaces of devices associated with the Maple and

Hickory events.
?

b. Technique.

The neutrons were detected by observing proton tracks left

in nuclear track emulsions by protons ejected from a thin poly-

ethyleneradiator. The number of neutrons was determined from the

density of proton tracks in the emulsion coupled with the kno~

geometry of the experiment. The energies of the neutrons were

determined from the ranges of the protons In the emulsion. ,In

order to protect the emulsions from blast and radiation, the

cameras were placed in heavily shielded collimators. For the

Maple event, three such collimators were placed on Fox at distan-

ces of 500, 700, and 900 yards from the device. For the Hickory

event two collimators were placed on Tare at distances of 240

and 400 yards.

c. Results.

The emulsions were successfully recovered

and will be processed and scanned at Livermore.

be available for a period of se;eral months.

2.3,4 Program A, Weapons Assembly.

from all stations

The data will not

The function of Program A was the field assembly of the

large weapon devices.

In the field each assembly team was headed by a Project

Physicist and a Project Engineer thoroughly familiar with the -

fabrications, and assembly of their device. s .

PAGE ~~
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Each device, prior to shipment, was completely trial

assembled except that dummy primaries were used. All devices

were alr-shipped frcm Travis AFB and delivered to their final

shot site without incident.

The following devices

EPG :

CODE NAME DEVICE NAME

Fir

Sycamore

Aspen

Maple

Buckeye

9

Redwood $

8
Cedar

Dogwood

Poplar

Olive

Pine

were all assembled for testing at

REMARKS

Fired In Bikini lagoon

Fired in Bikini lagoon

Fired in Bikini lagoon

Fired in Biklnl lagoon .-

9
. v

Not tested because the
series met the Polaris W rhegd
requirements.

Fired in

Fired in

Fired In

Fired in

Fired in

Fired in
I

Bikini lagoon

Bikini lagoon

Enlwetok lagoon

Bikini lagoon

Eniwetok lagoon

Enlwetok lagoon

2.3.5 Program B, Weapons”Assembly..

The function of Program B was the field assembly of small

weapon devices. t

In general personnel were organized and devices were

handled as described under Program A. Much advance experience in

aesembly was obtained during the extensive hydrodynamic program

required to develop the designs fielded. Devices were never

completely assembled prior to shipment because of safety llmita-

tlons, but components and sub-assemblles were pre-fitted where- ‘—
C~;EO& >4

ver posslbfi!~~RCz-.
-
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CHAPTER 2

SUMMARY OF EXPERIMENTAL PROGRAMS

2.4 TASK UNIT 4, SC PROGRAMS

2.4.1 Program 32, DOORKNOB. “

The original Intent of Program 32 was to measure the

neutron, X-ray, total thermal, and gamma-ray emission from

megaton range nuclear device burst at an altitude of 250,J’11

feet, Additional measurements were Incorporated In the Pr3g”.:’.I.

as techniques became available for attempting them. These were

a sampling of the radioactive debris, optical coverage of the 3“

burst, and a measurement of RF attenuation and refraction c~’~sef

by the ionization of the atmosphere.
-,-

The techniques designed to accomplish the mission of the

Program and the specific measurements involved are as follows:

1. Stations for measuring the neutron, gamma-ray~ X-ray,
and total thermal emissions were put at specified location~
by one and two stage rocket propelled instrument carriers.
The propulsion units were modified LaCrosse, solid propel-
lant, motors. The auxiliary hardware was designed specifi-
cally for these tests. The carriers were unguided, rail
launched ballistic rockets with variations of weight and
drag for altitude control.

The stations were located at 40,000, 50,000,60,000,and
80,000 feet altitude directly beneath the burst and at
30,000 feet from the burst along the bomb axts and per-
pendicular to it. i

Each carrier had a 226-2ss mc. band telemetering system
aboard with from four to eight subcarriers. The FM-FM
receiving and recording station was located near the launch
site on Johnston Island.

All six carriers contained transducers for measuring neut.rJl
and gamma-ray fluxes. The neutron transducer consisted of
activation foils that were counted by a sclntlllometer
circuit during the fall-time of the nose. Gamma-rays were
measured as dose-rate by scintillometers and as total dose
by Silver activated phosphorglass and a densitometer.

@
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In addition the two stations 30,000 feet from the burst
measured X-ray and total thermal inputs at their locations.
Both-transducers utilized ballistic calorimeters containing
resistance wires that were connected in a four-arm bridge.
The total Thermal was absorbed by a polished Aluminum cone
mounted inside of a truncated cone. The X-rays were fil-
tered through Berylltum discs of 50 and 70 ISI1thickness.
The remaining energy impinged upon the calorimeter.

These six carriers 8180 contained film packs for measuring
high gamma flux and material samples for effects evalu?.tier.
The noses were designed for parachute retardation and fur
recovery from the ocean.

2. The Redstone carried two 4 Kmc diagnostic systems ten
measuring HE transit time and early alpha of the primary
bomb. This system and the WH fuzing system was-monitored
by 226mc. telemetry equipment.

All SIX instrument carriers and the Restone were tracked
by two MIDOT (radio interferometer positioning system)
stations for relative positioning of transducers and the
burst. The transmitters aboard each carrier served As-the
beacon.

30 Two Radio-Chemical sampling noses were to be carried
through the TEAK debris by two-stages of the modified’
LaCrosse motors. These sampled, sealed, and lowered to
the water a collection of the burst residue for laboratory
analysis.

4. A system for measuring wind velocity at 250,000 altitude
was designed to permit adjustment of the Rad-Chem Sampler
trajectories to increase the llkllhood of sending the
sampler through the densest deblrs. This measurement was
made by carrying 5 cm. chaff to altitude on a Deacon-Arrow
II rocket, ejecting the chaff, and tracking it with a MSQ
Radar. .

5* The RF attenuation measurements were made by carrying
eight transmitters (four ~perating near 225 mc and four
near 1500 mc) aloft on eight two-stage rockets and record-
ing received signal strength at two separate locations.
Six of these carriers were Deacon-Arrow II combinations and
two were Viper II-Arrow II combinations.

6. Optical instrumentation Included high speed and longer
time photography through three different narrow band ff~te?’~
a high resolution spectral record, burst position by pla$e
cameras located at each MIDOT station, and black and white
and color documentray photography.

7. The warheads used on the high
modified, Installed, checked out,

altltude shots were
and armed by Program 32.

s
—t
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TEAK Conclusions

All equipment used on TEAK operated as destgned with the follov-

Ing exceptions:

‘\.

.. ., ~
1.,’L J,... ...”

!, .?,%
b. $...!

1. The two Rad-Chem Samplers “appearedto suffer structur-
al damage at the time Of 2nd stage burning, became unstabl
and fell back to the reef near Johnston Island. Many of t
parts were recovered by skin diving and the type of failur
was deduced, if not the primary cause.

2. The two Viper II-Arrow II beacon carrying rockets fail
ed at 1st stage burn out and fell back onto the Western
half of Johnston Island, A subsequent test firing verifle
this failure,

3. The displaced burst point was outside of the beam of
the antenna receiving the 4 Kmc diagnostic signal and no
information was received for this reason. The signal,
though weak, w“asseen at the r ecelving station and oper-
ation of this system was verified by the,200 me monitor
telemetry. -,-

4. Two of the instrument carriers, the 50,000 foot and
80,000 foot stations were not recovered. The RF signals
Indicated the chutes operated satisfactorily, but thq long
time spent in searching for other nose cones and pods may
have allowed these two noses to take on water and sink.

The displaced burst caused the stations to be considerably
outside of the intended interest areas, but it appears
that most of the desired data will be forthcoming from the
records and the four recovered noses. The amount of optic:
data lost has not been determined at this time.

After TEAK Program 32 was asked to participate In the
ORANGE shot to a larger extent than was originally deslgn-
-ed. No attenuation measurements nor Instnment carriers
were originally scheduled for ORANGE.

The measurements actually attempted on ORANGE test are as
follows:

1. Four Rad-Chem Samplers.
t

2. Three instrument carriers, one at 80,000 feet altitude
and 95,000 feet horlzontall displ.~ed from the burst; and
two at burst altitude, one i0,000feet North $md one 40,00C
feet West of Air Zero.

3. Eight Deacon-Arrow II RF attenuation rockets.

4. MIDOT tracking of the three instrument carriers, two
of the beacon carriers, and the Redstone. &

PA(3E =-
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5. The 4 Kmc ‘diagnosticmeasurement.

6. __Photocoverage as on TEAK plus documentary coverage
from French Frigate Shoals.

7. Warhead.
.

ORANGE Conclusions

1. The four samplers were recovered, but only the sampl~
collected 40 seconds after burst contained any activlvy.
Analysls by LASL will determine if this was adequEts.

2. Telemetered data from the three Instrument cal”riers
appears satisfactory. The station 40,000 feet North of
the burst was not recovered.

3. Only seven RF attenuation rockets were fired. Three
225 mc. systems recorded good data. The 1500 mc. measure
ments are not, as yet, determined.

,
4, MIDOT tracking was good.

5. The
and may

6. The

7. The

2.4,2.1

Pro$ect

.

4 Kmc. diagnostic measurements gave translt:tlme
give a figure for early alpha.

photo coverage was lost because of cloud coverage.

WH apparently operated as expected.

Project 34.1.

34.1 was responsible for the telemetry of high-

t}me resoluti~n dat~tg~,v~l areas Or...— g——..

.

l.q.$,erest.
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An experimental early alpha “systern-’”wa-stried out on 15

LASL shots with at least partial success. The interpretation

of these data Is not yet complete. The system operates by’

telemetry of two narrow pulses corresponding to two knovnigamma

levels or generations. The time between the pulses divided by

the delta Is an average alpha for that period. The making of

these measurements and Interpretation of the data was complica-

ted considerably by their transmission over channels already

crowed with other data.

2.4.2.2 Project 34.2 - Yucca Warhead System.

The responsibility of Project 34.2 was to apply the device

fuze,-and fire a - DELET~ device in support of the
t

DOD sponsored very h~altltqde balloon test. This test devlc(

for YUCCA consisted of pressurized

and hermetically sealed, and fuzed with a radio command system

backed up with a baro controlled timer. The radio command

system also supplied signals to actuate the cannister deploy-

ment weapon reel out, and emergency cutdown. Cutdown signals

were also supplied by the fuze backup time and two clock timers
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Radio command and monitoring Of the system was accomplished

from a trailer van control station located aboard the USS Boxer.

The EG&G timing systpm was utilized to tnitlate the arm and fire.

sequence. After five proof-test fllghts during HARDTACK, the

YUCCA system was launched on 28 April 1958 at 1125 hours from t:~e

flight deck of the USS Boxer at 164°, 30t E Longitude and 11.”,

451 N Latitude. At launch plus 8 minutes, altitude 7,000 fee:,

the five instrument canisters were deployed by radio command,

and at launch plus 13 minutes, 123000 feet, the YUCCA device was

reel-deployed by radio command. The balloon borne system reached

a floating altitude of 86,000 feet at launch plus 88 minutes..

Later a dealy was requested by TG 7.4. YUCCA was detonated:by

radio command at H-hour Prime, 1440 hours, at 12°, 371 N Latitude

and 163°$01.5’E Longitude.

d
The yield for YUCCA, estimated from the history of

firings, was given by R. E. Watt, LASL,”as
m

The only major

operational problem encountered during the test was caused by

radio Interference with the fuzing command system. After all un-

necessary radio circuits below 300 mc. were closed down, all.

interference disappeared.

2.4.2.3 Project 34.3. ‘

The objective of ProSect 34.3 was to procure, assembly~ and

check out the devices for the two underwater detonations, WAHOO

and UMBRELLA, sponsored by the DOD.

Procurement of the needed parts included the design and

purchase of the water-tight device cases, the underwater signal

cables, and the necessary firing and assembly equtpment. Electrl
~3F\EdJy

cal equipment for both checkout and firing was purchased as regula:&@+~ ~i,~-j+
,& PAGE %,



device components or designed and fabricated by project personnel

Nuclear components were obtained from standard production through

the AEC.

On of the major phases of the project activities was coordi-

nation with DOD agencies and other support groups to devise a

workable emplacement and firing system. This included taking

part in various conferences and test from the initial planning

stages through preliminary sea trials of the suspension system

and dry run activities prior to detonation. Checkout-and assem-

bly was completed prior to placing the devices in firing position.

The device case and underwater signal cables were water-pressure

tested before acceptance from the manufacturer. The electelbal

equipment for firing was tested on numerous dry runs for satis-

factory operation. The two devices were detonated satisfactorily

without any major difficulties or delays. Some trouble was

encountered on the WAHOO event from fairly rough seas which made

the zero instrument platform (LCM hull) very unstable. This was

not only uncomfortable for personnel, but created very unfavorable

working conditions and deteriation of equipment. These condition:

were corrected on the UMBRELLA event through the use of a larger

platform (LCU hull) in an ancho~ed position.

A few trouble spots developed In the fabrication of equip-

ment, such as the zero Instrument platform, for use by several

agencies. These conditions were brought about by poor coordina-

tion between the users and fabrication agencies.

For any future

recommendations are

,.~~ 34,3:
,:

Ltt’p;~,q
;&/{,:.‘,j[

test of a similar nature, the following

offered concerning the activities Of Project

G$



2-45c

1. Although the emplacement, suspension, and firing system
as used during Operation HARDTACK was employed successfully
on the two events, a different system, which should Include
a more stable platform for the zero firing and instrumenta-
tion system, would be desired.

More time should be allowed-for the various support
~~oups to determine their requirements and procure and
fabricate special equipment. This action would permit
better coordination for preparation of facilities.

2.4.2.4 Project 34,4.

The Mlcrobarograph Project recorded blast waves from

HARDTACK.

The primary purpose of this project was to measure blast”

waves from the teak and orange events, High temperatures or-wind

speeds In the upper atmosphere may cause portions of a blaat-wave

to be returned to the ground at great distances. Microbarograph

stations at Johnston Island, Lualualei, Oahu, T.H. and French

Frigate Shoals were to record these refracted sounds, arrival time

and incidence angles. From these records it is anticipated that

winds and temperatures at 100,000 to 180,000 feet where the blast

waves were returned to the ground, may be interpreted.

The secondary purpose of Project 34.4was to measure blast

waves generated near the ground at the Eniwetok Proving Ground.

These waves are bent by refraction as they propagate through the

upper atmosphere and were recor;ed at microbarograph stations

located at Eniwetok, Bikini, Kwajalein, Utirlk, Wotho and U$eland.

The Microbarograph station at Johnston Island recorded an

overpressure of 8.4 millibars or approximately 0.12 psi. Arrival

time for the blast wave at the recording Instrument was approxima

tely 193 seconds. This data was obtained for the teak event and

together with the orange data will be evaluated in terms of wind ~]~

~Qy\\Q#~
~~1$ ‘ PAGE Z*
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speed and temperature. The same will apply to the recorded data

from Lualualei and French Frigate Shoals. The Microbarograph

data from Eniwetok Is being forwarded to Sandia Corporation for

evaluation.
.

I

,

-, -

...-. I,L
-.,’- ,,

.4
b-.
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2.4.2.6 Project 34.6

Project 34.6 has responsibilities in three distinct and

unrelated areas as follows:

S stematics, which consists generally of an intimate a-:-”
;;rr~ now e ge of the complete device firing system::!t?~‘:h
staff advisory responsibilities to the Commander Task Lnic ?.

2. Procruement, test, and field support for X-unit cables
for all UCRL events.

3. Detonator electrical test prior to, during, and aftei
assembly of the complete device.

.
The systematlcs function was a t’lsttime” venture and was

.
conceived by Dr. H. B. Keller, CTU-2. SCLB furnished this sup-

port at the request of UCRL. This function was particular

valuable in the pre-operational period and was chiefly one of co-

ordination between various “interconnected” agencies during the

planning phase. In the operational period this function, althou@

still valuable, suffered somewhat from manpower shortages in as

much as the other two functions are absolutely necessary to a

shot and systematic is not.
.

For future operations it seems that the Arming and Firing

Coordinator would be in a better~posltion to handle the function

with a mlnlmum of duplication of effort. It was valuable however,

for the systematic coordinator to be located physically near UCRL

in order to better handle the valuable pre-operational phases.

The detonator test function IS self-explanatory, Electrical

tests were made on loose detonators or detonator cable assemblies

at the request of

four steps In the

COPIEDIDOE
LA!iLRCz

any of the Device Field Teams, and generally at z

history of the device as follows: L /

se PAGE ~
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1. Prior to d~vlce assembly.

2* After devl~e assembly, prior to transfer to Zero Site.

3* After transporting to Zero Site.

4. At pre-arm.
J

@J@.ss
.

-, -

2.4.2.7 Project 34.7.

The objective of Project 34.7 participationthe the QUINCE

event was to study prompt nuclear dose rate effects on weapon

materials and components. This Interest stems from the need to

reduce the vulnerability of nuclear weapons to other nuclear

bursts and environments, and from observed instances of deviation

In radiation damage criteria betpeen in-reactor exposures as

compared with prompt nuclear bursts.

Specimens.of transistors, diodes, capacitors, resistors, -

plastics, semi-conducting materials, detonators and high explosive

materials were exposed to prompt nuclear dose rates In the range

from , DELE@, The effect produced in these specimens

will be compared to effects produced in similar specimens exposed (

COp\tOIQQ~1~ reactors
L 7!to the same total neutron dose at much lower rates.

@W’
~“coPIEDIDoE s- PAGE t=
l~k!iRC‘
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2.4.2.8 Project 34.8.

The objectlve~ of Project 34.8 were:

1. Make the necessary measurements on QUINCE event to
deleniate the fallout gamma radiation yield produced by a
,s.urfacedet_onat&g~~ *I DE~~

DELE’lWi

2. Using data collect by this pro~ect and by Projects 34.9
and 34.10 construct a fallout model for use with any wind
pattern, and evaluate extremes in militarily significant
Intereslties for the same yield range.

3. Define the attendant plutonium contamination problem.
The site for QUINCE event was Runit (Yvonne) Island of
Eniwetok Atoll. Only about 400 feet of land In the pre-
vailing downwind direction was available for radiation
monitoring, necessitating placement of bulk of the instru-
mentation in the lagoon. There were 92 lagoon stations.
46 land stations, and 8 reef stations. The bulk of fall-
out instrumentation consisted of sticky pan fallout col~-
ectors. StIcky pan collectors were mounted on small buoys
in the lagQon and on steel pipes in the reef area. After
exposure, pans were counted in a fixed geometry. Lagoon
and reef pan readings were calibrated in terms of full yield
intensities by dose rate measurements over the available
land and old flat-topped barges which were anchored in the
lagoon. Dose rate readings on land and on the barges were
made by hand-monitoring and by automatically recording
Instruments.

2.4.2.9 Project 34.9.

Project 34.9 was responsible

produced by the QUINCE event. The

for photographing the cloud

amin objective was to deter-

mine the-cloud dlmen610ns as a function time. These measurements

were necessary to assist project ~s4.8in constructing a fallout

model. ..@
@w”

2.4.2,10 Project 34.10.

One of the objectives of Project

pre-shot wind conditions over expected

time decision to assure that expected

.-
. sampled by the instrument temporarily

34.10

cloud

was to measure the

heights for the shot

Fallout would be adequately
.[

~f Project 34,8. d

PAGE @
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A second objective was to measure the post-shot wind con-

ditions to aid In construction of a fallout model by Project 34.8.

Both objectives were completed satslfactorlly.

Projects 34.7, 3%8, 34.9 and 31.10 were concerned wtth

events QUINCE and FIG.
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2.2.2 and 2.2.10Addendum. Programs 10 and 18. Teak

Ob-jectlves.

The objectl~es were to measure the total thermal, thermal

power, time interval and optical-spectroscopic observation of

high altitude fire-ball phenomena. ,,Vp

Total thermal measured at Johnston Island was*.<.9 2
.-

-
Icalories

Q
’63Xwhich was

corresponding

per cm . Assuming atmospheric transmisslo~ e

the mean noon value on four preceding days, t“::

thermal energy release from the bomb wast)El.JZ~-
—-

thermal energy release (as seen from sea I?vcI}

is not unrealistic because a large fracticn of ‘he early ~:::~:

temperature fireball radiation resides in the ul’.raviale~.
.

which Is absorbed in the atmosphere, par~ic’darly in the czonc

layer. The duration of the thermal pulse for deposition of

----~ -

9@ of the incident energy was
.

@@@

t

The results of fie experiments designed to attain th~

@@~
cc third and main objective of the two programs were u

+
vorably

\~y&‘~
b,

affected by the burst location error.‘&$o!&,
Specifically, informa-

“?~c,,~~n on the very early development of the fireball could not
?

be obtained, since none of the collimated instrument channels ‘ .



8

I

2-52

covered the true burst location. The most interesting phase

of the fireball development could therefore not be observed.

However the limb and so called envelope spaces, between rad~i

of 4 km and 12 km, yielded Intere”stlngtime resolved spectro-

scopic dat~.for times u.?to 5 mlnute~ r.ft~~:the burst. . .)m,<..

require m’~ck.s?ecific attention m-d an?.lysls. Generally ~1.Ic

can say t?m.t the records will provide inforwe.t;.onon t;.+

fluorescent yield of gamma ray and x-ray excited LiV, JP ‘~h:

energy deposition In the air versus distance fro:ilsmrc.e, artd

thus indirectly on source strength; ~.i~fCrm~ttOt?m transition.

processes in the

gas temperatures

tlon processes.

Cursory Inspection of the spectrograms and c)ccillozcope,t:i-?ces

indicates higher temperatures, a greater degree

at a given radius than expected and thus larger

the luminous fireball. This is born out by the

that the emission by molecular species at 12 km

center was of almost equal magnitude as the originally expect

ed signal from the 6 km location. Closer in,slngly and .

doubly ionized atomic species show up where the appearance of
t

molecular species was expected. On the other hand there are

indications that the core area of the fireball was less bright

than predicted indicating a higher rate of coiling by radiatl.

flow towards the edges.

The project plans to analyze also high speed photograph!

data for radtus versus time and brightness versus time lnfOr-

7
/

matton. With some good luck the combined Infozmatlon may 0
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suffice to check and revise current theory and provide a

reasonably comprehensive understanding of high altitude fire-

ball phenomenology,

2,2.9 Addendum. Program 17. Teak, Oran.~~

A variety of electromagnetic signals were recorded m

both ShOtS. NO analysis has been atte:.lPtedYet.

2.2.2 and 2.2.10 Addendum. Programs 10 and 18, Orange.

Ob~ectives.

Objectives were the same as for Teak. After fallurs to

obtain early fireball core data from Teak shot, an attempt “w.-

made to obtain such data from Orange althou::hone had.to ??xpe.

,very high reaction.rti~ DE- : --.-
,

DELJZTE@ Many Instrument were i~erefore pointed at

~burst location and were set for highest poss?.bletime

resolution. Unfortunately the shot was fired under deteriora

tlng weather conditions and at the critical time the recom-

mendation of the responsible program officer to hold or to

delay the shot was not accepted, (much to the astonishme~!tof

the projects, which had been made to believe that clear vis~o!

from Johnston Island was mandatory for the shot). At shot

time the altostratus cover oyer the Island was 8I1o (not 5/10

as officially reported for the Johnston Island area), resultin

in a mean diffuse optical transmission of only 6$; the trans-

mission for the collimated observation channels was even less.

Instrument and station performance record was good. Not one

single NRL operated Instrument failed; at the LASL end 57
@\@iQ~~
Ofk~c oscilloscope channels recorded out of a possible 61 and Bowen

7

~
and spectrograph channels operated. G
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The majority of the spectrographs and camerss registered’

either no or only weak signals. However three Instruments

(two NRL - one LASL) recorded r(?l?btively late ttme InfQrmatiov

which appears valuable. Also many photoelectric channels

wrote a readable signal. These data describe qualitatively

the fireball behavior from approximately 1 millisecond on.

Information for earlier times is not entirely abse-.tbut very

sketchy. Nevertheless there Is a fair chance that one will

arrive at a useful qualitative

development, expeclally if the

be-supplemented-by analysis of

records taken from airplanes.
t

picture of Orange fireball

spectroscopic data analysis ca?

the EGG high speed photographic

[7/
f.
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3.1 1KS1ONS

Pz~t of the missionassined to JTF-’7.b~ ac~eementbetwscnLEC and DOIl

ma: ~

1. Preparefor and’conductin the springand surmr of 1958 testsof
such experimentaldevicesas my LW approved by the DOD or -’SC.

2. Frcpare for and conduct in association with the above tests cxperi-
ment~l measurements necess~.ry for the successful completion of the tests
as approved by the DOD or the ~W, and such weapons effects pro-rams m
may be approved b~ the DOD or the ;&C.

3* lkintati the Em as a closed area within the capability of forces
available.

,

4. Ass=e responsibilityfor safetyof pGpul~tedisl:ndsrel-tiveto
hazardsintroducedby the operation.

In orderto accomplish

sponsibilitiesto TG ‘7.1:

1. Fosition,arm, and
by CJTF S3VEN.

theirrdssion,JTF-7

detonatethe nuclear

,.

assi;,meclthe followingre-

test devicesas authorized

2. Conductsuch experimentson each nuclearexplosionas are neededto
fulfillthetechnic~lre~ements deterrdned& appropri~.te<.uthority
withtithe l~C and/ or DCD, and are in additionoperationallyfeasible.

3. Providesuch technical inforrmtion$ guidance and sertices to all
pmticiplting elements of the Joint Task Force as maybe required for
the conduct of their respective missions,

.

4. Ascerttinendtransnitto the appropri?.teheadquartersthe require-
ments for serticesto be furnishd to Task Group7.1 by other partici-
pcc.tingelementsof the JotitTcsk Force,

50 Subtitchecklists of tisksto be accomplishedfor periodpriorto,
dur~ and afterezch detonation.

6. Sutmita witten finalreportno lzterthan 15 da~ subse~ent to
the last detonationof the H.JUIT.iCKtest series.

3.2 ORG~U!IZATICIJ.WD CCX}W F~TICLjbHIPS

3.2.1 orcaniz~tion.TheTaskGroup 7.1 organizationforH.’.RDT;;CK,shownin

q5--
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zationin the

1. Task

followingrespects.

Unitswere reducedfrom twelve

3-2

to sfi by absorbtigthe assem-
bly arrddocumentaryphotograph~functionswithinthenajor taskunits
and by establishingArmingand FirinSas a specialstaffofficeinstead
of a taskunit. TaskUnits1 to 4 renainedmajorproe~anmatictask
units;TcskUnit5 continuedto providealltimingandfiringandto do
someexpertientdworkforTaskUnits1, 2 and3; andTaskUnit6 pro-
videdtheusual.RadSafeservices.

L L&.”.
2. Additionaldeputycommanderswere p=otidede.nd-~~ill=nddd-that
no Umitat30neb placedon ihsk- use. This facilitatedsomewhztin-
dependentoperationsin two locations,and laterthreewhen Johmton
Islandwas added. U~una$el.y.nne of the de~ties was made available/
for only two.months;and anotherwas limitedas to the n::.tureof his
employmentby the agencytiichprovidedhixu

36 On October1, 1957Dr. GaelenL. Felt tercti=tedhis employmentat
ML, I&. Don El.Shusterof the %.ndia Cqrpora.tionreplaced hh as
Commander Task Group ‘7.1, As a result, the Con~:andSection was repre-
sented by each of the five major Task Units. Heitherthe connander
nor any of the deputiesperformedany specialTask Groupfunction5for
theirparentorganizations.

s’-

4. king the operationalphaseT=k wit 7 W= addedto ~~e-c- of
the UN shot. Becauseof the purposeand natureof the shot,the ltited
amountof data to be acquired,andthe fact thatnuch of the prepara-
tion was outsideof the Task Force organization, Task Unit 7 bore little
resemblanceto any of theothers.

The organizationch~zrtof JointTaskForceSE7EN,shornh Figure3.2,

dtiferedfrom the Redwingchartby omittinga dottedline called‘tScientific

Supervision~fromthe XC to the DeputyConmnder for ScientificIiattersto

Task Groups7.1 and 7C5S

3.2.2 CommandRelationshice.Cornandrelationship

itarypatternthan theywere to those;or operations
r

., One

(.,’

if,-.

-.

,-,

“F,?

thatthe

from the

were closerto the mil-

~t the NevadaTestsites

.
tiportantdifferencefron’normalmilitarycoumandrelationshipswas

TaskGroup7.1conceptof operationsand operationplansstenned

Laboratoriesand DOD deviceand weaponspro~sas and experimental

programs,overthe compositionand extentofwhichthe TaskGrouFand Task
IA**C*.J•d~

For~e had ldttleor no control. Becauseof this,Ad becausesupportof the
‘\. .

TaskGroup7.1 effortwasamongtheprincipalfunctionsof the Te.skForce

operationsdependedin nany #

PAGE p
/
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ways on those of 7.1.

CJTF SEVEN authorized direct relationships among the various

Task Groups once he had established plo~y and major items of

support.

Relationships of 7.1 with the Joint Task Force and with
I

the other Task Groups were good and resulted in generally excel-

lent supp’rtfor the accomplishment of 7.1 missions.

Although RADM Tyree did not report for duty as Commander

Task Group 7.3 until January 1958,his appreciation of the opera-

tional problems of the scientific task group was outstanding.

Task Group 7.1 enjoyed the closest relationship with him and hls

staff and the best ~upport yet received from a Navy Task Group-.

Relationships within Task Group 7.1 were close and cordial.

During the planning stage the Task Group Commander and members

of his staff made frequent visits to the Field Command and UCRL,

and to program and project sites as necessary to get flrst~nd

Information on plans and requirements; and to Insure operational

feasibility, safety, coordination and adequate support. Many

visitors were received from the Task Units, programs and projects.

Necessary meetings w&re held at locations most convenient for

the bulk of the f

r

7/
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participants-ksAlamOs, Albuquerque, Livemore, ‘fratis~~B, Cape Canaveral.,
.“

and San DieQw~to name a few,

3.3 PUMI~ ANiJTIMNING

3.301 PYo.zrms, Conceptsand Schedules. PlanninGfor IiIH)TACKwas conpli-
,.’L,U “J’,..-,,....JW,4tyb+~ ~.d ~,%....-.

catedby the latenessof the Ne@a ph&bbobJ and by delays~ a decision:ls
Jw “-

to whetheror nab a tbird PacUic test site,Taongi,would be developed:.nd

amilable. kteness in the availabilityof AEC fundsfor work at the ZFG,

uncertaintiesregardingthe startin~date

armingand firin~S’
F

ternsof the Redstone

n~ difficulties●
,,

!-““”he ftistshot of Plumbbobwas fired

for FL’J7DTACK,

testmissilms

on ISy 21 and

and failuresof ths

added to the plan-

the last shot &

October7, 19s7,makingit relatively later ad considerably longer tm

any pretioustest in Nevada. The najor TG 7.1 .WJ2DT.’.CKprtlci.pantswere

heatilycomitted in Plumbbob;and the resultsof the ?lumbbobtestsvitally

affectedthe shotsto be fired and the experimentsto be done on HRDT.”iCK.:”
L-.’”-’

The possibleuse of Taongi,in conjunctionwith an instrumentedship for

diagnosticmeasurements,proposedb~-UCRL fortheir lcrge shots,in orderto

takeadvantageof presumalilybetterfiringweathertherethanat Bikini,

affectedshotschedulesandkations, scientificandbasefacilityconstruc-

tion,andmilitaryand-UC support.Thedecisionby the XC th~tTaongiwas

not to be used

nativeusesof

“L~’W&c fun&

ltteSeptember

wasnot made until Jun$ 7, 1957, Untilth:tthe twoalter-

Co
baseshadto be consideredin all7.1 H.W!YMCK@ans,-

for base facilityconstructionwere not made availableuntil

1957. This made base facilityccm~$~ with scientificcon-

structionfor personnel,matefial,facilities,and szrvices,and delayed
~L

of them.

On October 22,1957,the Commissiondecidedth t, subjectto Presiden-
/

approval,the startingdate for AEC testswosuldbe lAy 1, 1958,and that t



DODtestsmightst=t oneto two

schtitil~ wotbms- Untilthis

3-5

weeksearlier,depend~- on refxiinessand

the 7.1hadto plan on both an assigned

startingdate of A@.1 1, whichseemedimpracticaland tiefficient,andc

recommendedstartingdateof Hay1*

*$Q
9+ endingin

March,1958,and imposeda heavyadditionalloadon manyTaskGroup,pro~ran

andprojectpersonnel~

& the summerand f~l Of 1%6 thethreeserviceshaddec~d~ on the

shotstheyplannedto sponsor for HJRInTACKandthe r.iajorFojects they

wanted“tocarry

ed a proevsmof

the operation.

out. Mter reviewandrecamnenda.tionsb~ ~LFs!.’P,there’emerg-

fivw DOD shotswhich remainedvirt~ unchangedthtotighout

.@
It consistedof one balloonshot at 90,000feet alti-
.Amtude;two underwatershots,%e ;Ltthe bottomof Eniwetoklagoonin

.
about150feetof water,and one in nearbydeep water in bhe open sea at a

depthof 400 (later500) feet; and two ~ssfie shotso

at 250,000feet and 100,000 (later125DOOO)feet~

~ the time an informalEniwstok?lanningBo~rdwith representatives

of LASL,UCRL$FieldCommandAFS?JP,SandiaCorporation,and TaskGroup?.1

met at-bs AlaznosOn-JanUUY 318 1957~the fo~o~t ~~L ~d UCU shots~

in additionto the fiveDOD shots,yorebeingconsideredforOperationH;J?D-

TACKandservedas a baelsfordiscussion:

Number
of Shots Yieldra!we

1

6
2
1.

:
lb

~;ethodof
i;Ountinr

barge
barge
surface
bar~eor towwr
tower
barge
1 surface,3 ~m
toweror barge
toweror barge
tower
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LSL?S concept of itsH.RDT..CKexperimentalprogramwasthctyield

measurements-mUld be

stagedeticesoAlpha

devices.andpossibly

@@’
Q?&

requiredon alldevices,andthe interml on alltwo-

measurementswouldprobablybe requiredon all lar:e
,—

on all detices.

/
shotswouldbe heavilyinstrumented..~thouChthe

Cnly the tvlosurface

abovelistlnSdid not

includean officialLA3Llistof shots,andalthoughshotsmightbe cancel-

led,added,or substituted,themgnitude of efforttivolvedandthetotal

numberof eventsrequiredby the laboratoryshouldnot change~ppreciably~

UCRLwasplanningverystipledi~gnostics,to be measuredat c distance

on the stilow-yielddetices.Theyweremainlyinterestedin yield,@pha,

— DEUT~ — ‘“On thel~rgetwo-stagedevicesUCRLwas pkn-
~~
ningto measuretimei.nterml.Theynightincludephotopipeson some,of the

barge shots,but were presentlyp~anntigon onljjonc heavilyinstrumented

shot. (Itwas laterdecidedto not fire a heatiy instrumentedshot in the

t!H;A~TACK~Operation)_

ConceptOf Operations:

1. Len@h of operationalperiodshould

2: Dual capabilityfor large shotswas

3~ liutudinteractionbetween~gencies

be mintized.

required.

shouldbe mintiZSdO

4. Jointwe offiringsitesby differentagenciesshouldbe eliminated.

5. CapabUity for operationif Taongiis not made availableshouldbe
provided,S Possitie.

6.

7.

The

Anyproposedshotcanbe doneon Bikini.

‘iliwetokshotsshouldbe limitedto 5 iltmaximum.

abom principleswerea=~eeduponas bein~a destiablebasisfor

4planning,and le “tothe followingtentativeconcept. g
%p,

4,7, ‘fZ),* UCRLwouldplanto do thefour lar~ shotson Taongi,andtheremdnder
‘L4C@ , PAGE %
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of itsshutson Bikini;.toll,usingthe Enhnan (Tare)conplexas the central

base of operationO Therewas some possibilitythct theynightdesireto

ditidetheshotsInth
m

re~ionbetweenTaongiandBikini* LLSL

wouldplanon doingallofvitsshotson EniwetokAtoll,withthepossible—
---

exceptionof one

d

e~er than~’% causeof the high estimatedfieldof

that shot it mightnot be feasibleto use Eniwetokbecauseof prin-

ci~e 7 above. (Itwas lcterdecidedth:t it was feasible.) It ~S suXest-

ed that,for@nninG purposes,the DODconsiders~ittfi~itss!lotsbetween

the two atolls,with high altitudeshotsat Bikiniand underwatershotsat

Eniwetok.UCRLagreedthctif Taongiwerenot made a part of the ~oving

gmundtheywould attemptto put all of theirshotson Bikiniusingadiag-

nosticashipforrecordingdata~ Hvernoreagreedto tryto e.ccommodate”a

LASLlargeshot

and LASLagreed

wetoko

positionin the BikiniRomurikku-kmoen(Fox-George)region,

to try to maintaina Livermoretower sitepossibilityon Enl-

Itwasfurtheragreedthat a targetdate of Kay 1 for t?lefirstshot

shouldbe established UCRL estimated6 weeks as the lengthof thetiopera-

tion if Taongiwere available,or ten weekswithout. IASL esthted that 2

to 2&months wouldbe needed. Thus,a combinedoperationmild requireper-

hqm s~-monthsof shooiing. ,
{

Ldditionslaircraftwouldbe req@red & the H=’G?!3T:.CKconceptof opera-

tionsincludedthedetontionof twolargeshotsWithintwenty-fourhours.

Becauseof thenumberof aircraftinvolved,theAECshouldconsiderthiscon-

ceptandapprove.If theCommissionacceptedaprogramsuchas outiinedabove

fw Hl~ACK, a dualcapabilityappearedto be mandatory-

Eachhboratoryrequiredsixsamplespershotand,undersuchcircum-

stances,a dualcapabilityreq@red twelve operatingaircraftplus two operat-

ing cpntrolS5rcraft,@us spares. Becauseof the altituderequhementsand f

} ‘~oPIQ/..
‘~&[Rc Q PiGE W“



3-8

weatherproblemsdurings-er uonths~ this shotidincludeten B-57Band four

B-57Dtypeaixcrsft.

Fromthisand othermeetingsof the fiiv~etokPlanningRwd, fromthe

deviceand experimentalprogramsof the two-kboratories,and fromthe ex-

perimentalprogram of the DCD and SandiaCorporationand the AEC/~D support

pro=~am, Task Group7.1 developedan OperationHARDT;iCKGeneralConcept,

givenltiiteddistributionin drtitform on April12, 1957. It was issuedor.

June1, 1957. Theforeword

operation,priortoreceipt

SZWENapproval,in orderto

the personnel

shot schedule

PlmTling

of Task Group

stated,‘t--asusual at this stageof an overseas

of J’ITsEWN plamin; documentsand withoutCJTF

protidetheearly planningguidanceneededby

7.lwho will particiyte in the operation.lt‘The

given h the Conceptincluded27 shots,listedin Tablej.~.

assumptionsand basicprinciplesincludedthe following:

1. OperationHARDTACKwill be similarto OperationRedwins. Howet’er,
the nunberof deticesand weaponsto be tested~.tillbe greater.

2, Both Bikiniandhiwetok ~itollswillbe used as shot sites,and shots
co-ring a wide range in meld will be fired~.teach.

3. SO far as possible,firingat eitheratollwill proceedindepend-
entlyof activitiesat the other, Tnis conceptincludesthe”possibility
of simultaneousfiringsEt both atollsc

4. 1~capabil.itytocotiuctoperationsfrom afloatwill be maintainedat
BikiniAtoll and an emergencyevacuationcape.biiitywi~be maintained
at Eniwetok.

5. Consider~tionis bein~givenltotheuse of Taongiitch as a thiz-d
areaof operation.(Thisprovisionwes eltiin:.teda weekaftertheCon-
cept was issued.)

6. Thedeton~tiontimeforeach shotwill be dstmnined by pertinent
operation:dand experimentalconsiderations.The Fobable detonation
time for most shotswill be betweenone hour and one-halfhour before
sunrise●

Therewere three retiions of the GeneralConceptbeforeTaskGroup7.1

OperationPlan No, 1-58 was issuedon Janwy 15, 1958. k.ges in sched~e

resultedin a totalof 26 shots~includingtwo one-potits,plustwo contin-

changesin planningassumptionsand basicprinciples~i

P:Am *
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Iatemajorchangesin this schedde were causedby a decisionearly h

AprII1958th~.t:

1, TeakandOrangewould
Flash-blindnessprobkn.

2. Necessityof redesign

be fired from

and returnof

JohnstonIslandbecauseof the

deticesby LLSLand UCRL,

3. The additionof deticesby thoseLLSLandUCRLbecauseof the pro-
posedmoratoriumandfor otherreasons.Thetotaln~ber of shots
actuallyfiredwas , listedin Table3.3.

The general concept of operationsgivenin the O;xxationPlanincluded

the following:

1. A capabilitywill be maintainedto conductindependentoperations
and fire shotssdnultaneouslyat each atoll,BikiniandlZniwetok,under
the iismedite supervisionof a DeputyCormnder, TG 7.1residingat.the
atoll.

2. The devicesto be testedby TU-1 (L.SL)willbe dstonatedfrcnisi es
in the vicinityof the northernislands of &i~”Jetokr.toll.

‘E-

d..w~ be deton-.tedct ILlcini‘ttollwith zero s~tes for
ald devicesnear the northernisknds, and forthe smaller

fieldsneir the southernislands. Both lcbor~tories-willnormal.1~fire
their devicesduringthe last hour of darknessbeforesunrise.

30 TWOOfthe fin DCD nuclearweapons,as warheadsin the Redstone
llissiles,wUl be launchedfrom BikiniIsland. Theywill be firedat
night at leasttwo hoursafter sunsetbut priorto two hoursbeforesun-
rise, The two underwatershotswill be detonatedin the victiityof the
southernislandsof Enivwtok.’~toll,the first in the deep ocean,the
secondwithinthe lagoon. The hi~h altitudeballoonshotwill be launch-
ed from the aircraftcarrier,UGS BOY-Ii,positionedin the open sea -
betweenthe two atolls. These shotswill be fired during daylighthours.

&- Dryrun tests-offiringpocedures and electricalsi~als for the
effectsand dia~nosticsystems,as well as rehewsals of specialevac-
uationand re-entrymeasureswti~ be annomced m o:=rctionalletters
for each event. Essentially,aftera scheduledreadydate,each day will
be a D-1.

5. The BikM i\tOllwilZbe evacu~tedof allpcrsonnel(exceptthosein””
volvedin firingoperations)for the Sycamorezti~dFophr bar~e shotsoff
of Namu (Charlie)Island. For the two shots,Teakand OrmGe, certain
experimentalstations,not on the Redstoneilissiletrajectory(or its
reciprocal), may be mannedunder specificauthorityof CTG 7.1. Other-
wisethe .’,tollwillbe evacu~tedof all personnelnotinvolvedin launch-
ingandfiringoperations.On othershots,theup-islandpersonnel will
normallybe evacu~tedto Enyu (lJan).

6. !Jhenevacuationto shipboardis required,normalpost-shotRadSafe
““’$+ andrecovery o~ratlons will beinMiated frmthe Iknbaserathertki
% B
( ???
~o o& F’.GE~
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from afloat.
&
The capability to conduct operations from

afloat at Blf i, proposed In the Concept, was not provided

7. If not called off at 16OO on D-1 due to weather or
techntcal reasons shots may be “kept on” until 2300 in
order to take advantage of the latest weather forcaat. As
a result, evacuation at night will be normal and routine,

Arming and Firing.

The Arming and Firing project was responsible for activltie8

as follows:

1. To meet with other interested agencies prior to the

operation In determining suitable specifications and dellvery

dates for the flrlng components.

2. To check out the firing components for each shot prior

to the first dry run. This was known as the compatibility-chec~

and consisted of making a detailed functional check of the zero

rack, X-unit
-and associated cabl’n’o ‘ero ‘ack’inter-

locks were set and checked at this time and all of the equip-

ment was operated by sending signals through the zero rack

simulating the actual shot sequence. As a safety measure, the

arming cables were then kept under lock and key by the arming

and firing coordinator until needed.

‘3. To check the installation of the firing components at

the zero site for rellabilityfand safety. This included the

signal and monitor lines from the control point to the zero site

as well as the zero rack and associated firing equipment in the

cab.

4. To coordhate dry run data and work with all agencies

. concerned In determining dry run schedules to fit their needs.

$j?+fl
<0 5. To coordinate the activities of the arming party. The

‘=dsrming and Firing Coordinator was in charge of the arming PartY<’

and was responsible for the security of the device in the absenct_..-



of security guards

proper connections

3-9B

during arming. He was responsible for the

between the various firing components and the

device and to see that these were made In an 8cceptable manner,

obo@rving the necessary safety precautions. It was also the

responsibility of the Arming and Firing Coordinator to organize

the activities of the disarming party in the event of a misfire

or routine dls-arming operation, again observing accepted safety

procedures.

During Operation Hardtack a total of 32 devices were

successfully detonated (total does not Include Tehk, Orange or
>

Fig) ● There were no misfires, although many routine disarming

operations were carries outs due mainly to weather delays;
.

An Arming book for each shot will be documented and pre-

sented to the Commander, Task Group 7.1 for future referetice.

g’5

PAGE #
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cwsed baseconstructim88UPP1Y2andre@remcnts for vehiclesand harbor

craft.

Details

report●

CTGT.1 askedfor a totalof 350vehiclesandwasallocated305.

of the notorvehiclepro.pm are discussedin section3.705of this

Requhementsfor harborcraftare 6hown in Table3.4.

The secondconferencedeterminedpreliminaryrequirementsfornilitz~y

shipsand aircrafttouchedvery brieflyon communicationand transportation

requirements.Shipand aircraftrequirementsare listedin Table3.4, COIUDIX

3*

These

\ otherTask

and latermeetings,many

Groups,and programsand

status report system in June, 1957,

exchan~esof visitswith the TaskForce,.

projects,the establishmentofa monthly

and the ‘1’G7.1 ProjectOfficers!meeting

inJuly,1957resultedin detailedrequirementsand recommendedschedules
.“

for meetingthem.

In additionto protidingthe itemslistedin Table3.4, the :JC and DOD

alsosupportedI?37.1 as outlinedin thefol.lov.ti~paragraphs.

The AlbuquerqueOperations-.OfficeandTask Group7.5providedexpansive

basefacilitiesthrou~houtthe 5PG includingbilleting,constructionof

scientificstations,shotsites (including22 bargesand 6 LCU hulls)and

7.l~smajorcommunicationfacilities.mong the ~L~n~f SCrViCeSprovidedby

the AEC were boat poolservicesat bothatollc;housekeeping,messing,medic~~
.

dentaland laundryservices;and the M@ge system.

Headquarters,JTF SEVEN,providedcomunic~tionand weatherand fallout.

predictionsertices.

C’IG‘7.2operatedthe bese fec~litleson EnivetokIsland,processedthe

whicles, and providedcommunicationsfacilitiesand militarypolicefor

securitypurposes.

The Navy providedships,boats,pl~anes,liarineCorpshelicopters,and

inter-atollsurfacelift includingtransportation of shot barges; helped to
@7i[p;D

~ ~it~’[~co~ P:.GE*
.4
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establkh and supportthe islandscient~fiicstationsoutsideof the EPG;end

providednest of the shipboardcommunications.

Cm 7.3 was responsible for psitionin&arraysand de~ces for the @er-

watershotsand assisted extensively in the

Yucca balloon.

~ 7.3tookan activepart in recovery

tionand recoveryof nose cones and similar

the decontaminationof shipsand craft+

launchingand trackingof the

operationsincludingthe loca-

itemsand did most of the worl-~1.

The Boxertransportedseveralof the deticcsto the forwrd areaand

IETS continuedto protidere-,ularlys&eduled surf~.celiftbetweenthe West

Coastand the ZFG. ,~stineoperationalperiodappror.ched$1=?S increasedthe

frequencyofsr.ilingsand ~ovided two specialshipsto eipdi.tethe sh+~

ment of large numbers of scientific trailers- Two l:STST-IST~swere assi<nec!

for localsurfacelift. They,togetherwith the13’3 transport~Linsworth,

augmentedthe Navy’sew~cuationc~wbility.

TheNavycarriedout alter~tionson a numberof N:.valshipsand crtit

and one IETS vesselas necessaryfor theirsupportof scientificfunctions.

As shownin Table3.4,the Air Forceprovidedsmpler aircraft;effects,

photographicand otherscientificprojectaircraft;helicoptersat Bikiniand

Eniwetok;liaisonplane~;inter-atollair liftand off-atollsupport~l!eat~e~

planesand muchof the weatherservicewerealso ~ovided by the Air Force.

li.TSprovidedair lift of militax$personnelbetweenthe lYestCoastand

Eniwetok,and of contractorgersonnelbetween}!ickanand Eniwetok. In addi-

tion,li-.TS liftedhundredsoftons of urgentfrei~ht,furnishedall of the

samplereturnservices, liftedmost ofthe dewlcesfromthe

Eniwetok,and in several cases2 returnedthemto the US for

broughtthem out again.

UnitedStatesto

modificationand

Detailsand statisticsof a numberof the itemsof supportprovidedW
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\ the.UCandtheDODarecovered.ls.whereinthisreport.
L._

3.303 TYairiineAndRehearsals,fiajningand rehearsalsfor H~.2DT~lCKcommen-

ced in the UnitedStates,and continuedoverse~.sthroughoutthe operational

period.

The trainingprogramsweredesignedto meet TaskGroupscientific,oy:_r-

ational,technicaland safetyrequirementsend, insofaras possible,to allo..

rotationof individualswithoutjeopardizingthe programo

In ordertc make the mxinmm use of projectRad-Safemonitors,approxi-

mately250 were trainedat the ZPG. Trainingcourseswere conductedat ?arr~

Island,~niv~to!:Islandand En~w Isl-.ndcomnencingl:mch17, 1958. Courses

were eitherfour days or one day in duration. The traini.1~period lasted fcu
.

nine weeks. Four chemical laboratorytechnicianswere trainedin basicraaio-
.

chemist~ techniques~.tISL. Se-Jcninstrument repcir technicianswere trair-

ed at the US Naval Schools Co.nmand,Measure Island and at L’3L. In addition,

39 men p’rticip=tedin the Rad-Safe program~t NTS durin~CperationFLUIZHi?OB

on a trainingbasis. Other trainingwas ~ow~ded ty the US Amy FtistRadio-

logicalSafety Support Unit in the normal unit train!ng proqram.,

In prepn.rationfor IL’.RDT:.CK,there ~:ere several fir-s of ?~D3TOiE

missilest

March1958,

tc)pointup

CapeCanaveralbeginnin~in the sumnerof 195’7and endingin
.

noneof whichwas completelysuccess.hl.They did serve,however,
.

seriousdefectsin thearmingand firin,qsystem.and to alert the

projectpersonnelto designand procedurz.1factors

Ize or delaythe Bikinitests.

Practicelaunchingsof the Yuccatype Mloon

whichti~htwell jeopard-

from the ground were con-

ductedat EniwetokduringJuly1957. !.’hentheseprovedunsuccessful.because

of the normalsurfacewindsvelocitiesexperienced:.tEniwetok,practice

launchingswere medefrom the USS BOXX off

1957. !.’iththe B(XZRsteamingdownwindat

%&l/no<
1~14LRC,

.

SanDiegofrom September 9 to 11$

the surface wind speed. la?:~cllirrr

q[
P.- ‘
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were consistentlysuccesslYlandthiswas themethodwed during H“.RDT.lCX.

In the2PG therewere el.ewnrehenrscllaunchingsof the YUCCAtype balloon

fromthe BOZZR,

the YUCCAshot.

Duringthe

includingone with a

psriocl

in prepxation for$and

ductedtwo positioning

from November

duumyweaFon~d high explosive,before

.

9to 16,1957,the U.33GWSP (/.F&24),

as feasibilitystudiesof her HfG3DT;~.CKmissionj cm-

testsfor underwaterdevicesoff 0.4W, T. H.

Associ~ted withthe T1.K and G?.”JWEmissiles were pods, sone of which

had to be located aqd recovered fron the oceanTfterthe shots. In addition,

therewere severalrocketprozrams,Lncludingss:?Fli~,~rockets,whichre.-

quiredpost-slmtlocatlm ant recoveryof Iioseconesawl otherpc.rts.Pre-

liminarylocationand recoverytestswere hel+.at SaltonSea,C&lifornieon.

Dece]aber6 and 7, 1957and off PointllWJ,CaliforniabetweenJuluary20 and

23, 1958c

A full scc.le?a.skTorte rehearsal of the TZ~.Kevent, to include token

evacwtion of the Bikini Aholl, was cancelledwhen T:;:.Kwas movedto Johilst~~

Island. Co~nmm2er,JointTaskForceS2VENthen dctided *.o‘~olda full scale

rehearsal of the ~iR evert: to include these ,partsof FO?LAR and SYCXl@?~

which required virt~~ly complete evacua~ion of 3ikini. The USS FOZR and

USNS AINSk’ORTHproeee<ed to theirassignedareasof opcrahior,approximately-.

thirty miles south of EWJ.” Communicatio~~swere thorwghly testca, but only

token evacui-tionof personnel was dir&cted anclcarx~.cd.o.lt.

Cn lIinus-4day, Joint Task Force SEWN held a rehearsalof WEZIIJA in-

cludingpositionin~of ships,loweringthe dur.n;~d~’’ice,takenevacuation

from ship of the targetarray,and a completetestof

was the lastfullscalerehearsal at the El%.

In preparationfor each shot,TaskGroup7.1 held

cormnications, This

numerousdry runs of

conductedtwicea ?.a;’

PAGE ~ q
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or nore oftenuntilresultsweresztisf~.ctory8

timeor postponement.At leastone full-power

run,when appropriate,were conductedVior Lo

then oncea dzy throughshot

dry run, and one “hottldry

etchshot. At Eniwetok,there

were 88 such rups during a typical month of the firing Peritio

In addition, projects, prograns and task units conducted many rehcc.rs~lr

of operations o: particul,c,rimportance to then, ~’rticularlywhere there was

some question of sr.fetysfeasibility,besttechnique,stand-bymethods,.=[S.

lengthof t~~e required,if tinewas critical.,CTG ‘7.1also held m.aryCm

mnicctions an.ifi+cquencyjmteufercnce checks.

These

the utmost

scientific

.

were‘of.

the~

-,-

Pi.GEw

q!
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I.ASL
LASL
IASL
LnLSL
LiSL
se
Sc
se
Sc
L’3L
LASL ‘
L’LSL
~I~L; -
IASL
LLSL
L’nSL
LmSL ,
IXL
XASL
L’.JL
L’iSL
ML
Li’&L
ILSL
lASL
L2SL
LA5L
LASL
LISL

LAS
LASL
L’LSL
LASL
LASL
LLSL
LASL
IASL
ML
XJSL
IASL
LLSL
ML
LASL

PAGE w5-

Qi



3-17

Proj1002$1003
PYogramll “

ProjU-.2
Proj11,2
ProjU*3

Progzw!l12
Proj12.1

Program 13
Proj 33.1
Proj 13*2
Proj13.3

Program14
Pro~sm 15

Roj 15.1
&Oj 15,2

ROgram 16
Program17

Roj 1701
Pro~17,2
Proj17.3

Program18
Proj18.1

TU-2,Uciu Programs
Alternate
Aestto Commander
.kMsory Group

Rad-Safe
Safety

ElectricalSystems

DeviceSystemsCoordinator
&semblyFacilityCoordinator.

SupportStaffSectione
Coordimtor
Alternate
FieldServices
~h

DocumentaryPhoto
Programa

Ro~ 21.1
Proj 21.2
Proj21;311
~oj 21.3b
Roj aih
Proj aos ; c~rTJ‘QJ

Program22 14.1~[~C ~

Donald~iestervelt
GeorgeA. Cowan
GeorgeA, Cowan
RiulR. Guthale
PhilipF. lioore
CharlesI. Browne
R. Lee Aamodt
I!endellA. Biggers
JohnS. iklik
RobertB. %tten
RobertG. Scharrer
SidneyN. Singer
LslandK. Neher
John Brolley,Jr.
Arthurt?.COX
HerberyE. Grier
RobertS. Fitzhugh
Neel!;.Glass
RalphE. Partridge
RalphE. Partridge
ilauriceJanco
RalphE. Pai*tridge
HermanHoerlin
Harold5. %ewart
Frank Barrington
Harry Z. Keller
Charles E. Violet
Jerry~zngcr
HaroldBrown
JohnS. Foster
KennethStreet
LouisF. Vouters
WillisrrE. Nolan
John A. Vineyard
BruceLinkous
!;elterRaupin
RobertTock~
.a,lterF. L nold
li”alterDeclcEr
Arthur‘.:elmcr
KennethJ. Copenhagen

Ve~on Denton
CliffordL. Bacigalupi
Roland‘..’.!.’ralJ.stedt
DanielJ. ihwphy
RobertB. Petrie
RaynondH. Jaeger
RobertH. Goeckermann
RobertH. Goeclccrmann
RogerE. Batzel
EdwardH. Fleming

“EdwardH. Fleming
FloydF. lbmyer,Jr.
Norman A, Bonner
I&ronlJ. Shapp

L’.SL
L.SL
IASL
IASL
~.~L

LASL
LL5L
L’&
EC&3
SC
M 5L
LJ5L
L’L5L
IASL
Z(XG
L,sL
I./.SL
I/iSL
KSL
L(LSL .
La
MSL
~J~ : -

UCRL
Uclu
UciLI
UCRL
U(XL
UCRL
LJCRL
UCRL
UCRL
WRL
Sc
Sc
UCHL
UCRL
UCRL
UCRL

UCRL
U RL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCR.L
Uc.!u
UCRL
UCRL

?.GE-3&
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ProJ22,1

Proj2%2

R%gram a
TU-3,DODProgram

TechnicalAsst
Operations
RequirementsBranch
AdrninlstrativeOffice
ReportsBranch
Logistics

DeputyComander, Eniwetok
SpecialAsst,Navy
SpecialAsst,A/CHod
Classification

DeputyConmander,ELkinl
Special}.sst(AE14)
specialAsst(’ml)

Program1
Proj1;1
Proj102
PrO.1103
Proj 1.4
Pro$1.5
prOj1.6
Proj1.7
prOj1;8
Proj1.9
PrOj1.10
Proj la

? Proj1.12
Proj1.13

Program2

Proj2.1
Proj2.2
~Oj 2,3
Proj 2.4
Proj2.6
fiOj2.7
Proj2.8a&b

Program3

moj 3,4
ROj 307
Proj3.8

Program5”
Proj(5.1
hoj 5,2
Proj5.3
Proj5.4

.

WilliamF. lklhster UCRL
ArnoldF. Clerk UCRL
ErvinC. !Ioodward,Jr. UCRL
Jack N. Shearer UCRL
FrancisC. Gilbert UCRL
KennethD. Coleman,Col,USJP FG, .fS’,fp
IlilliamR. Hammond,Ikjt USAF FC,AFXF
JohnC. McClure,LtCol,UWF FC,!fS’.fP
MJ.lismA,Nowery,LtCol,USA FC,;.Fs!.T
CharlesA. Swartzell,Capt,US.~\FC,AFS’..P
:~alterJ. Iiiller
George P. Forsyth,l~j,USAF FC,~FJ..T
AlfredH. Hi~~s,Capt,USN Fc,:.Fi!.T
CorwinG. I!endenhd.1.,Cept,USNFC,;J?J’.,T
JackG. James,LtCol,USAF FC,:FS’.T
Ch~wlesR. l;oorhead;LtCol,US;\ FC,J’LFS,,T
Harold~~C]C,LtCol,USJ\ FC,:d?Sl!P
RogerRay,lhj,USA Fc,AFs!ir
HarryC. Henry$LtCol,USiS FC, ;JS’JP
John ‘!.Kodis,LtCol,USAF FC, AFS?F
El~ah Swift,Jr. NOL
PeterHanlon NCL “
ElijahSwift,Jr. NCL
Andrew?~.Patterson ~L ‘:-
Tom I:cIXllan NEL
Lewis~1,Kidd S10
JuliusJ. Neszaros BRL
Lawrence11.Swift ShI ,
EdwardH. Bultnann,Capt,USAF LFS~C
JackT. Pantall,Jr.,Capt,US.4FM?CRC
Francis B. Porzell oIrR/LRF
J:unesF. Halsey JWEHD
James1!.!~inchester ONR
Gordan C, Facer, CDR, USN FC, AFS+!7
John A. Chiment, Ihj$ USA Fc,WWF
Lichs.cl11.Biqger NRDL
ifichaelIL Bigger NRDL
Ewan C. Evans,111 NT.DL
John~T.Kinch C ;L
ThomW D. Hcmscone lJlL
Pp.ul;,.Caldwell
RichzrdR. Soule NRDL
JoM F. Clarke,LCDR,USI? FC,AFSI.?
Ch~leslV.Gulick,Jr.,LT$USN PC,AFsk4T
GiffordH. Jklbright$LTJG,USN HURL
HarryL. Rich ?l’ITiB
EdwardH. Bultmann,Capt,USM ..FS’.:C
liilli~J. FlathaU cm
JanesJ. Kaarns . E!WHPS
FrankE. O~Brien,LtCol,U&iF FC,AFS?T
MJ.llam R. Lounsberry,Capt,US2#“!JDC
Pauli. Anderson;ICDR,USN MMER
ljorrisA. Emd.ol,Jr.,LCDR,USN BUAER
FrankE. O~Brien,LtCol,USAF FC, JWSIJP
EdwardG. Hall.ig&n,LtC~l,USA FC~ /@SLF
Severinolkrtinez,LtCol,USA FC, AFSUP

@EXE* ‘
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ROJ 603
Proj 6.4
PrOj6;5
Proj6.6
ROj 6:7
prOj 6;8
h’Oj6;9
prOj6010
prOj6a10
fiOj6.12
Proj6.13

Program8
Roj $:1
fiOj8;2
Proj8.3
RoJ 8:4
Proj8;5
proj8.6

Program9“. ....
Proj9.ld “
&Oj 92a;b,c
Proj 9.3a)b

TU-4$Sancliaprograms
DeputyCommanders

Scienttiicidtisor
AdministrativeSupport

A-1,3,4
A-6
Photo

tiOg.ram32

ScientificAdvisor
fiOj3241
prOj32:2
Proj32;3
prOj32:4 .
%Oj 32.5
ScientificAdvisor
ROj 32.6

ScientificA&isor
program34

ScientificAdvisor
Rad-SafeSupport
Proj34;1
hOj 34,2
Roj 34*3
pro33494

EdwardE. Conrad
FelixJ. Lavicka
G?raldCarp
Cecil!/.Eastian
Glenn1!.Davidson
RobertE. Lee,LCDR,
Rut on D.’Jones,1st
GeorgeJ. Gassmann
LambertDolphin
GeraldCarp
BerneL. Qnn

DOFL
USASIGRDL\B
USASIGRDL\3
USASIG.RDLd3
NOL

USN 123L
Lt, USA lJSASIGRDLi; -

AF”CRC
SRI
US.’IJIG!?DLJ.F
l:IT,Lirwcl::

liilliamC. Linton,Jr.,liaj,USA
?/illardL. Derkson
Richard N. Mubaker, Uaj, USAF
Letis Fussel.1,Jr.
~.hlliam B. Plum
Ralph Zirkin
Charles J. Cosenza
IlilliamIi.Sheaham, LtCol$ USA
WilliamS. I~engard,lfaj, USAF
Russell E. Loftman
Arlo E, Gil@rick, IIaj, USAF
GeorgeP. Elliott,LtCol,USA
CarrollB. McCampbell,Jr.
&orCe P. Stobie
ClarenceE. Ingersoll
lklti L. 1ierritt

CliffordA. Blossom
HughR, McDougall
Hew G. Sweeney
HorzanL. Kramm
CharlesG. Scott
ThomasB. Cook,Jr.
RichardL, Eno
John A. Beyeler
JamesL. Dossey
,Charles”Go Scott
DatidE. Henry
John R. Banister
VipcentG. Redmond
TheodoreP. Krein
HaroldR. Vaughn
HansE. Hansen
A. Deanl%ornbrough
KaynardCowan,Jr.
HaroldL. Rarrick
RobertG. Scharrer
Tom Ii.Takahashi
IraD. Hamilton
RobertA. Jeffrey
EdwinL. Jmki.ns
khlterA. lkupin
RobertA. Tockey

SC
‘SC
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
SC
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Prej34;8
Proj34;9
Proj34,10

Rogrsm fto
“Pro$40

N-5, m prw~
DeputyCorrunander

TechnicalAdmin-Bikini

Timing& Firing
Radar %tlfeather
Photo
Photo Processing
Alpha

communications

Analysis

ConstructionMain

Office& SecurityMu&n

T&6, Rad-Safe
Deputy}Eniwetok

Deputy,Bikini

InstrumentRepair
PhotoDosimetrg

.

RaymondE. Butler
Heru-yG. %eeney
DeaconG. Palmer
~lyn H. &?~OW
LaurenR. Domldson
HerbertE. Grier
LewFussell,Jr.
FrancisI.Strabala
DonaldF. McClellan
RcderickG. Horrison
RalphL. CadwaUader
HichaelF.Warchol
ErnestF. ~~ilson
FrederickE. Rarstow
Charles‘.’!.!/yckoff
RobertB. Patten
?Uliam R. Poe
JosephB. Shrock
F. Glenn!lilhelm
DanielF. Seacord
Brucel;.Carder
Don?ldJ. l!arnes
Erick ~. Spiess
Jess C. Cuble
Ii.Boyd Carpenter
Frank3. James
Edward J. Finn
EdwardK. Paschke
GordonL. Jacks,I.faj,USil
FredE. Rose21,Iiaj,U&i
RudolphS. Luddee,Capt,USA
RobertL. Harvey,LCDR~ USN
Ral@ N. ‘.histlcr,Lt$USN
RobertD, Higgins,2Lt,USA
GeorgeZimmerman,SFC,USA

Sc
Sc
Sc
AJC Df3i
IJ.!LFL
E(MG
iIG&G
EG/.G
~

EG&G
~(-J&
ml! G
EG&2
iX&G
E(XG
EiXG
m&G

ECM
EG5LG
E(W ,
ix&G

EGw-
~~

Im&G
MSL
1st Rssu
cm
LASL
LASL
1st Rssu
L’SL
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7!U-3QUINCE,ADDBIDUM

Uniter Section

TU-3 Forward
Operations
prO~~ 1, 8 and9
Progran2 and10
Requiramnt8
Admlnlutration
Pro$ect1.7
Reject 2.&
Project2.9,201O
project2.11
Project6*3
ProjectO.&C
Ro~ect 8.7

lime organisation

OorwenG.Mendenhall,Capt$USNPO AFSWP
RobertL.Dickenson,LtOol,USAFC AFSWP
WillAanS.Isengard,Haj,USAF FCAFSWP
WillianB. Sheehan,Capt,USA RQ M%WP
JohnE. l’hcmasJr,Capt,USA PC AFSWP
GeorgeFt.Osbourn,C!@,USA FC AFSWP
DanielP. Lefevre
DavidL. Regotti CwLAcc
ManfredMorgenthaw CWLAcc
DavidL.Regotti CM Ice
BruceE. Laokey Don
NormanAlveres USNRDL
JerryJ.Mahoney .CWLAc:

,
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Utit or Section Name

Conmander
Deputy
Operations
ProgranA
Project1.7
~oject 2,6
Pro$ect5.&
ProJect8.6
Woject 9olD
ProgramB
Project4.1
Rojsct 6,5
Reject 6.6
Project6*II
Pro~ect6.12
Woject 8.1
IkogramC
Project6.13
pro~ect6,1o
Pro~ect8.2
Project8.3
Project8.&
Project8.5
Program9*3A

3-20EI

K. D. Coleman,co~,USAF
H. Black,LtCol,USA
R,M. Elliot,LtCol,USIC
J. L. Delawere,LCDR,USN
J. J.Meeizaros
T,D. Hansccme
R. E. Geopfert,Maj,USAF
C. JO Cosenm
R. E,Loftanan
E. G. HaUigan,LtCol,USA
J. E. Pickering,Col,USAF
T. Viars
C,N. Bastian
L. T,Dolphin
S, E, Bania
H. Korbel
JackJames,LtCol~USAF -
V.Lo L~
Dr G, J. Gassman
R.N. Brubaker,14aj,USAF : -
Jo Ho Knight
E. C.Y. Inn
R. Zirkind
R. Ray,Maj,USA
G, P, 131iot,LtCol,USA
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3.4 MOVEMENTTO THE FORWARD AREA

3.4. i Per80nnel

The major portion of administration and coordination for

orderly movement, by individual, from the numerous duty stations

and places of employment to the EPS was accomplished by the

AdJutant Generalts Section and the Liaison Officers at Travis

and Hlckam Air Force Bases.

All military and Department of Defense clvillan personnel

(except DOD contract civilians) were moved commercially to Trav:t

Air Force Base, and by Military Air Transport Service from Trav.~’.+

through Hickam to Enlwetok. Exceptions to this were the movement

of a few of these individuals by Military Sea Transport vessels,

and the authorization for use of commercial air to Hawaii by !Uava.

Reoearch Laboratory DOD civilians. All AEC and DOD contract

civilians normally travelled commercially to Hawaii and entereu

the RATS or MSTS system at that point.,’

/ During Operation HARDTACK, a portion of the travel order

issuing responslblllty was separated from the Adjutant General
*

at the Headquarters, Task Group 7.1, and delegated to Assistant
;

Adjutants at the University of California Radiation Laboratory

(TU-2), and the Weapons Effects Test Dlvislon, SancliaBase (TU-3)

These assistant adjutants were ~esponslble for writing orders

and making the necessary arrangements for the movement overseas of

the personnel of these two major Task Units. This decreased

considerably the work load at the Headquarters. There, the ad-

jutant General continued the order-issuing support of Task Units

1,4,5,6 and the Headquarters.

CLi!tD/DOE ‘ /(’”‘/
U+NLRG
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The n~ber of travel orders issued durin6 the oPeratlon is

as follows:

Issuing Office Number

Adjutant General 543
Headquarters
Task Group 7,1
Los Alamos, N. M.

Adjutant General 230
Task Unit 2
(UCRL, Livermore, Cal.)

Ad@tant General 542
Task Unit 3
(WETD, Sandla Base)

Ad~utant Generals
Forward Areas
(APOS 105 and 437)

190

Total travel orders issued 1,505 (covering 2665
individuals)

A new system for MATS ‘)reservatlons’twas initiated durirg

HARDTACK which greatly simplified the flow of personnel througi;

the ports of embarkation (Travis and Hickam) and decreased the

lost-time element experienced during past operations. IndividU~l

reservations were made by telephone to the Liaison Officer at

Travis..or by wire message to the Liaison Officer at Hickam--anc:.

each -individualwas given the reporting time and departure schet-

ule with his travel order brochure.

The Task Group 7.1 Admini~tratlve Plan No. 1-57 was pub-

lished on November 1, 1957, and its subsequent distribution to
~~l:,~oIDQL
@iL $C 8’13AEC, Contractor, and DOD agencies who were to participate in

HARDiACK provided the necessary administrative procedures requir-

“‘q,,ed of th’&individual and the organization for movement Into the

‘G
..

+{’;L.ForwardArea. In addition, a pamphlet titled “Instructionsand ~
40.’. \

~nformatlOn for Personnel Departing for theEPG” was published and

attached ta each’”setof’travel orders. .~
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Several of the individual participating agencies also published

instructions which covered their own institutionalprocedures.

organlzattonaliy, the participating units, in compliance

with procedures outlined in the Administrative rlan, submitted

for each individual a “Request for Civilian Travel Orders,” or ?.

‘iRequestfor Overseas Travel Orders,” a “Badge Request Form,” R:

‘tIdentificationCard Request Form,” and a certificate of person-

nel clearance under the provisions of ClnCPac Serial 020. The

complete packet of orders and allied papers were published by the

cognizant adjutant and returned to the individual or agency. “

‘ All arrivals at Eniwetok Atoll (Enlwetok Island for air,

passengers, individual ships for surface passengers) were met

by J-1 representatives. Security badges, liquor ration.cards,

and radiological safety film badges were issued at those point=.

and contraband certificates were signed.

Efficiency of the Task Group 7.1 Port of Embarkation opera-

tion at Eniwetok Island was greatly improved during HARDTACK.

Incoming passengers were processed expeditiously and were on site

within Enlwetok Atoll, enroute to Bikini, or billeted overnight,

if necessary, for further transportation to Bikihi Atoll, wlthlri.

two hours. This one element of the operation, previously marred

b~,lengthy,repetitious securltiybriefings and

for.contraband, considerably eased Inter-Task

after the exhausting ~_to

+~y J;’,.??“ i“‘~’~:’“~-

\

baggage checks

t3rouprelations

/o
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3.4.2 Equipment

The movement of the Scientific Task Group equipment from

CONUS was accomplished through the facilities of MSTS, the

U. S, Navy, and MATS.

As the monthly progress reports were received, the

shipping requirements were projected and submitted to the

Task Force. Projects were kept advised when ships would be

on berth at Oakland, enabling the project people to move

their equipment to the port In time to meet saillng dates wit!

a minimum waiting period. The J-4 Liaison Officer at

Oakland kept the J-4 Office Infomned regarding the receipt

and movement of cargo at the port. ./

Equipment began arriving at the Naval Supply Center

Oakland In November 1957. Approximately 19,416 measurement

tons of cargo were moved to the Pacific Proving Grounds by

MSTS vessels. All cargo vessels

loaded at the deep water pier at

lifted on reefers, regular cargo

were both discharged and

Parry Island. Cargo was

vessels and in one Instance

a commercial cargo ship. Three trips were made by the

Brostrom, a C-! type cargo ship which Is Ideally suited for

the type of cargo that Ta8k Group 7.1 shlpa, which cons%sts

primarily of large sclentif~c trailer vans. The Brostrom

arrived in the PPQ as follows: 23 January, 25 February, and

2 April 1958. Over one hundred

made to the Proving Grounds, of

over 2,000 cubic feet each. In

and seventy heavy lifts were

which there were 117 vans of

addition there were approxt-

@mQ~ mately 46 smaller trailers and truck vans that did not meet
@\L fic

the 2,000 cubic feet crlter$a of a large van. The peak of //(
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water ehipment8 was during the months of February and March

1958. ;

Month

November

December

January

February

March

April

May

June

July

WATER SHIPMENTS

VANS

Number

o

2

38

72

49

1

0

1

0

163

!?4!2

o

2

2,273

4,809

4,427

62

0

94

0

In addition to trailers

- 21 TO PPG

GENERAL CARGO

!@
80

366

945

2,578

2,280

83 ,

60 .

66

176

lifted to the PPG by MSTS

vessels, there were two vans and eleven helium tube bank

trailers lifted to the PP(3on the USS Boxer in February

1958.

Newsreel: Water lift

In order to support the “Newsreel” phase of “Hardtack,”.
‘..
~he bulk of the equipment in~olved was shipped from the PPG

<
to J~hnston Island by means of LST and LSD, as facilities for

unloading heavy lifts from regular cargo ships do not exist

at’Johnston Island.

///

PAGE _/



WATER SHIPMENTS - PPG TO JOHNSTON ISLAND

VANS GENERAL CARGO

Month Number ~ G

May 50 3,386 - 2,164

June 8 533 518

July o 0 40

TOTAL 58 3,919 2,722

In addition, equipment was shipped from the CONUS

3-24

to

Honolulu for trans-shipment by LST and by barge to Johnston

Island as well ?.sfor use by projects at Honolulu and Maul.

The total tonra~e is small but is reported to complete the

shipping pictv-;o. .

WATER CARC”2- 21 To HONOL~U FOR JO~STON IS~~

Air

Oakland ta Honolulu for Trans-shipment to Johnston ,
554 M/l!

Oakland to Honolulu to be used at Honolulu - 85Mfi

Oakland to Honolulu for Trans-shipment to Maui - 10 MA

Shipments:

Air shipments of cargo the PPG were all consigned to

Eniwetok and tf necessary forwarded to Bikini on the C-54
.

“ieflector” flights. Air cargo for Johnston Island was
‘...

usually scheduled on MATS fdights stopping there enroute
..

from Honolulu to Eniwetok or vice versa. On 1 April a
.-

wkekly””~c+! flight was established between Eniwetok and
./

Jo”hn8ton; On 12 July a C-54 shuttle was established betweer.

John6ton and Hickam and operated on a as needed basis. Both

personnel.

//2
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Following 18 a tabulation of MATS cargo shipments ex-

cludln~ weapons lifted on SAM flights:

AIR SHIP~NTS (MATS)- 21 To pp~

January 7,963

February 41,758

March 17~~772

April 135,110

May 32,975

June 43,747

July 69,120

TOZ’SL 502,445 pounds

AIR S~!IPMENTS(MATS) - PPG TO 21

Apr3.1 21,572

May 40,316

June 52,337

July 105,550

AugusS 38,000 (estimated)

TOTAL 257,775 Pounds

AIR SHIPMENTS (MATS) -- PPG TO JOHNSTON ISLA~

MY - 329

June 31,995

July
t 17,664

TOTAL 49,988 pounds

.

In addition tow special MATS flights were completed

between Newburgh, New York and PPG carrying 46,OOOpounds

Of IBM equipment This same equipment waa returned from

~@@
~;\NL~~ PPG to Albuquerque, New Mexico in like manner. //’3
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Liquid Nitrogen:

In order to supPlY liquid nitrogen to the scientific

froupe using this item, it was ascertained that it would be

too expensive to rehabilitate the liquid nitrogen plant In

the CMR Compound and hire trained personnel to operate it.

A six thousand liter dewar trailer partially filled was

shipped on the l’Brostrom’to Parry. This large storage

dewar was kept filled by semi-weekly shipments from Honolulu

by alr in 500 liter dewar trailers. 13,000 liters Of liquid

nitrogen were purchased by LASL from Gaspro in Honolultifor

air shipment to Parry. ,

Liquid Hydro%n: .

It was d>cided that It was impractical to operate the

liquid hydrogen plant for the same reasons as for not opera-

ting the llqutd nitrogen plant. To meet our requirement for

this item one 6,OOO liter dewar trailer of liquid hydrogen

was shipped by water to Eniwetok just before It was needcc’

Re-supply of this Item waa not required. cOPfED/DOE
WVL m

3.5 MOVEMENT OF DEVSCES AND COMPONENTS

1
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The Redstone Missiles while not experimental devices, wer

of such a epectal nature that they are covered in this

section of the report. The movement by Spcial Air

Missions were scheduled as follows:

Seven C-124 SAM’S from Huntsville, Alabama to

Eniwetok between 4 March and 4 April 1958.

Because of Newsreel the following flights were scheduled

to move the Redstone gear to Johnston Island:

DATE ACFT ~

9-10 June c-124 2

12 June c-124 2

12 June c-124 2

15 June c-124 1

20 June c-124 1

25 June c-124 1

10 July C-124 1

11 July c-124 1

13 July C-124 1
.

2 August C-124 1

12 August c-124 1

13 August C-124 1

15 August c-124 1

20 AugU8t c-124 2

Sept, C-124

PURPOSE.—

25-T

2 Thrust Units

2 Aft Utlits

2 Warheads

2 Warheads

1 Warhead, plus
5,ooo#

1 Thrust Unit,
plus 11-T

1 Aft Unit, plus
11-T

1 Loaded Nose
Cone

Standby

i Thrust Unit

CHANNELLING

HUNTS-JON

ENT-JON *

ENT-JON -

ENT-BARBERS POI

ENT-BARBERS POI

ENT-BARBERS POI

HIK-JON

HIK-JON

EARBERS POINT -
JON

BARBERS POINT

JON-HUNTS

1 Aft Unit, plus JON-HUNTS
6-T

1 Nose Cone, plus HIK-mS
T-T
25-T JON-HUNTS

JON-HUNTS

/
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There were no unsolvable problems connected with the

movement of the weapons or devices, and it is believed

that MATS provided outstanding service In this respect

when called upon to move this most sensitive cargo.
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3.7 ON-SITEOXMTIONS
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3.7.1 Ck+nersl.DuringOperationHiLRDTACK,as h OperationR.EWI:’~8Task

Group7.1h-@ itsmainbaseof operationson parryIsl~d at ~!re~k Atolls

Commandandstaffsections,taskunits,programsandprojectszgainprotid-
.

ed sufficientqualifiedpersonnelto man officesat bothatolls,Mivetik

snd Bikini$and lak- at JohnstonIsland. Each atollmaintainedan indep-

dent firfi~capability.

ThisoperationfoundLASLdevicesdetonatedat Enti?etokAtollandUCRL

deticesdetonatedprimarilyUt Bikini.Hovever,sme UCRL deviceswere de-

tonatedat Eni~Tetokllterin the oper%.tio..Thiswas doneprincipallybecau$

of the norefavorablefirtig~Teatherat fiti~!etok.

Thetask.voupstaffsectionsnovedto theEP:welliiiadvanceof the

firstplannedreadydatein orderto orientnew staffsersonnel$tobec&me

acquaintedwith theircounterpartsin the other ta.ak.woups,

finaldetailsof t-e plan of opei”ations,and to expediteall

construction,transportationand services whichwouldenatle

to work out%he

matters of

the latoratcries

to meet the firstreadydate.

In coordination with the other task -ups >resent,

mocedures and sched-les were drawn up for the different

standingoperating

nodesof trans-

portation. The principalchange~rcmthe ori~inalccmceptof transporta-

tioncontrolwas the delegationto J-1,of the staffresponsltilityfor

booking

the off

of

Orav:e,

pasaengeraonReflectorfli~htsbetweenEniwetokanclEikinlandta
r

atollsites.

allof thescheduledeventsforWWTACI<, the two shots, Teak and

hat the greatest impact on operations in the EFG. To meet adv~ced

~j?\EOIDQt readydates for the launchingof the RedstonemissilefromEikiniIslami~

~~NLB~ prioritiesof construction,transpmtation,snc’communicationswere ~,ivan

tothis effort.
~top,.
‘4&~ :;.,,lfhenthe decisionwas made to transferthesetwo shotsto Johnston //(

.
P4GE ##%
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Island,an duationwasmadeof thecapabilitiesto supportbothoperations

withpersonnelandeq.’ipmntfromresources availablein the ZFG, In ad-

dition,an dlout effortwasdirectedtowardsthedismantlingof thelaunoh

tower and other

Islandpriorto

this flfstshot

JohnstonIsland

Experience

AEHA facilitieson BikiniIslandfor shipmentto Johnston

the firstlargeU~ shot. Rolonged bad weatherdelayed

and the islandwasevacuatedcompletelywithoutdifficul.+j:

operationswill be discussedin Section3~7.8.

h the evacuationof EikiniAtollgatiedfrompretious

operationswasputto gooduseduringtiisoperation.Theevacuationscon-

ductedfor the atollwere all accomplishedwith no serious delays.

TheT2 7.1J-3Section zmblishedOperationalLettersfor eachshotas

follows:
.

Predictionof Effectsand OperationalPlanningFactors*
.

ReadyDate and Shot Times.
Evacuationand Re-entryCheckList.
OrganizationantMovenentof the ArmingTemn,

In addition,many of the earlyeventswhichhad heavyparticipationby the

scientificpro$ectsrequiredoperationallettersoutliningthe scientific

fkequencyallocationand the plan for themovementand pos~tiotigof the

deticefrom theweaponscompoundto the zero site area.

It was originallyintendedthatthe calculationsforblastand thexmk

effectswo-~dbe performedby a staffsectionof JTF SEVEN(FOPU)O However,
.

the Fa&nxt PredictionUnit of JTF SE~ did not arrive in the area until

aqmmdmately10 Aprilandbecameoperationalseveralda’yeafterthatdate~

In viewof theearlyplannedreadydatesforsomeof theshotsitwasne-

cessaryth-t computationsbe performed

earlyevents. Thesecomputationswere

FOPUbecameoperational,assistanceh

for severalshotswae providedtheJ-3

for Teak$Orange,and otherplanned

performedby the J-3 Section. After

detenddng blastand thexml data

Sectionbut for themost partit .-

( ;?mm~ was a caseof verificationof the compilationof predictions,In
L~,~~RG

/’coFw&jg
~rWiLRCZ ...
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toperations it would e well to clearly define who or what agency
r

1s responsible for the calculating of predictions. A it is to

be the J-3 Section, assurance must be had that a qualified

atomic weapons staff officer be included In the section.

Operations at Johnston Island took on a very different

comple%tun from those at Enlwetok, and Bikini in-partlcular~+s

a-result of a drastic change in command relationships. +~e

tasl.groupmd- preject level, NEWSREEL appeared to be more-of a

military operation than the usual scientific endeavor. This was

caused by a decision to go “austere”, the confined area of ope-ra-----.—--- - — ---

tiona including an emersency air base, and the assumption by the

Task Force staff of many of the details of operations which-,had

formerly been handled at task unit or project and never higher
..>

than task group level~~Additional problems came about early in

the operational phase by a division of the final planning effort-

part being done at Eniwetok while the major part was being under-

taken at Johnston. Once the entire Task Force closed in, this

problem ceased and important decisions became more readily

available.
....

,-
.

..-—
,2<: --1-,1{:;,,...,,,;f,c~”t* .$:., L.,a?

<+
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3.7,2 TESTEACZLITIES

Criteriafor the designand constructionof test facilities and esti-

mates of lcborcnd equipmentsupportrcqutiedby TG 7.1 were collectedfrcm

the variousT@i Unit Commndcrs$ programdtiectors~and projectofficersb}’

theJ-6 sccbion. Conflictswere resolved,lccationsassigned,completion&.i,-

establishcd,and-our totalr~quirementpassedto TG 725 for exccutior:. ;~r.

additicn to the .fore~oingbasic responsibility,J-6 also pre~red the wx’~

fo~ +;hccon-.wnicnce of the.cxperiwmters;

l~hc:-ctcryspnccrs required,

“:,5iC:?~.y CC!2p0’xXiOf SCVCP lflCll‘S~l.l’”it,d

Uously. C%

ly assisted

Group.

Ming

established

AEC did not

quencemuch

ferredwith

tl.ficrequiremc;:tsv:crcsubmitted ltateCISOS Sonstruc:im lzgged consider:b?.~

behindplanneddates, thisbe= mainlythe ei’feetof non-delivery to jobsite

of necessary r.cberials.The final result of the l?.temoney, the late critier~.r

and the late constructionwas that, c@.n, experimenterswere squeezed for /#



time for prep=rationoftheirstxtionse The
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initialshots,however,vere

dc?l~d onl.y”brieflyby the constructiondelqj%.

The constructionrequiredby revisionsto the firingschedule,starting

with the Tesk =’d%nge move and entilgvith the Cuincemove,Irerehandled

entirelyin the f:.elt.:Its acc~mplishmentwas x~adepossibleby the initial

overstocki~gof equipmentfor shotbargesand W!!boatnulls andby the

extxwmecooper?.tionof the CJZti’~CtGT’~S constriction forces. On April 1st

the contractor estinat% tha’:to mo-~e‘.tiakmd Orange cnd suppovtfi.gexpt?ri-

mentationto JohnskonIslandwouo.drequireoversixmonths, Threemonths

@3-
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3.7*3

cm

and

Intra-AtollAirlift. In accordancewith CJTF SEVEN Operationplan,

7.3andC’TG7.bprovidedaircraftfor inter-islandairliftof

cargoak follows!

cm 7.&
- ..’-1$. cm 7,3(HKR

ENIWETOKA~U ; ~..’.-’”..sBIKINIA~LL

personnel

361)
.

H-19 !6

H-21 9

L-20Liaison 6

Initially,J-3was to control

3

personnelmovements

15

~)

andJ-bto control

cargo,but it soondevelopedth?tJ-3 was atleto controlboth sincethe

prioritycargowas ordinarilyassociatedwith sn ur~entoperationwhichre

quiredconcurrentmovementof personnel. ,

The followin~summaryoi su>portaircraftperformancerecordsgives

a realisticDictureof the scaleof inter-islandairlift

the constructionsoperationaland roll-upper<.ods:

~>ort AircraftPerformanceRecords.—.-.

EVINETOK

J&&l ~ h= _Aw MAY ~

H-19& H-21
Helicopters

l’issions 391 707 %9

FI@ng Hours 398- 478 ~- 735 900 685

J’6J58-
\iq

Passengers 1833 1864 -&& 67b6 %83

Cargo(lbs) 11968 19750W:- ‘52LO0‘?L60053350

oper~tionsdurin~

% in Cmissim 68 73 70 77.1 70,1 /
-“——

L-20 Aircraft -\”-
i—

Missions 2&5 549 772 854 IIhO 837 h19 i
i

lU@ng Hours 175 260 435 301 415 295 3.&3
;?

.—- — — ~

-
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H-19 (KR 361)
Helicopters

Missions 55b

Passengers 2082

$ in Commission

L-20 Aircraft-..——

Missions 25L

Fl@ng Hours

Passen-ers 635

% in Ccsmnission

62U 3063 2015 13b6 95

6507 6SL8 b566 2609 223

77.5 ?8.0 75.8 83.2 7b*o

51J6 86o +62 1073 727

125 ~80 a.95 231 158 .—

1222 1807 1927 2299 1587 “

93,0 85.5 90,0 8?e2 65.9
,. . .. . ~, , .-, .’-/,- -.’ ..-~,

.
‘--& t~’arflcwas ~oul.le~~’wh~the o~e~a$ionalpericd began on 15 Marc:,,

,.

At Eniwetokit was virtuallydoubledagainwhen Cactusand Koawent on sitz

From the firstCactus-1on 20April throughWahoo-2on 18 Nay, transporta-

tionandoperationalrequl.rementsfor L-20tsand helicopterswere at a su

tamed lad.mum. Duringt’:is:xriodCactusjButternut,Koa andWahoowere

detonated. The overlapof prep=-.toryan?.recoveryoperationsfor these
.

shotsseverelytaxedthe avdlable airliftc Right at t“liscfitic~ time~

unfortun-.telygAir Forcetechnical.d~rectives on re”~”l~oeinentof H-21 roto-

blaclesreduced the availability of t?ose aircraft to less than 5@ of the

9 assigner?..The e::tensiveand complex recovery operations associatedwith
.,..<../

+ four sots required most of the availaile H-19 fl~g time. This left

no baclmufor the rovtineuu-islandtransportationschedule,exceptfor

L-201swhich could operate only intoJanetuntilCactuswas fired.

limitthe personnelwho col’lduse L-20S0 /~r

n,l?v e
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fortransportationbetweenParryandEniwetok,a regularshuttleo~rating

&
c L;- –,/ ‘

between and163owas established.+lxperienceproved.~

generallyadequateto sawe the legitfizterequirementsof TO ?.1users.

Therewas a minimumof akuseof thissertice.Later in the operatlon,the

L-20 schedle was maintainedon an l~asneededl~basis~ due to the

lack of passengersfor regularlyscheduled~fli~hts. ~

~ ~ - ~>
:--.-7.,”.-.~,~ +,-p~.,~-r..-“”
~

.:..:+. ..=
~ X@w .~

....*--------
tlms~ ‘

SpecialL-20flightsforoperationalmissionsto islarx:.swithsuitable

airstripswerearra-izedby J-3as necessau. Thissupplem~tto theheu-

co?terserticewas especiallyvaluableduringApriland;iay(thepre-

Cactusto Koa period)when the demandsfor transportationwereheatiest.’

Subsequentto Koa, such fli’-htsfrequentlywere not feasiblebecausethe-

up-islandrunwayswere coveredwith debriefollowincthe bargeshots.

SpecialL-20 transportationforpersonnelof s’itatlemilitaryor

eq-!ivalentcitilianrank arrivingon iL4TSor Reflectorflightswas first

arraned bv J-3$ but it soon developedthat t-is taskwas easierfor the

J-1 Representativeon EniwetokIslandto do sincehe had earlyaccessto

the passen.ermanifest.

Durin:t~e operationalperiodat Er.iwetok,an averageof six (6)L-20’5

were assined, altho”~~hlossof one in an accidentin Apriland aesi~ent

o~.arxotherto Bikiniin June reducedthe number~avail~ble~

fi7@ in-commission;ate,

to
4:”/.;’-.:,,.,,

five (s). With three (3)aircraftwere normally

operationalwith a maximm of four (4)fi~ablehalf the daysof.a monthc-

H-19~sand H-211s:

tain

Eecauseof theirgreaterpayloadcapacity,H-21~swereused

sched’~.ledinter-island.airliftthruthe

e>! The H-19:s were used for specialmissionsto

+~+@@ndMgs and for photomissionsbecausethey
MQ o~

s-

entireoperationat

to main-

Eniwetck.

islandsunsuitatiefor H-21

/@
/-

weremore stableplatforms L

PAGE



thanthe H-2119.TheH-19was the >rimaryaircrtitforrad-safesurveys
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and samplerecoveriesin highradiationfields:ecausetheengrieposition

reducedthe-radiationhazardto the pilott.aabout~vd of the H-21ex-
.,.
1“,.

d
,-

posure,ra.te..
---‘ . ‘

-/.-,../~“.-,>,,~-* [f”:.-,--: /._/:<-”(..pc’ -- ,.,”
---——Q —— -—..—-r-.
At t;,estartof the operationalperiod,~1.htfll{htsand over-wjkr lZ .-””

d’

fli?htswere generally arran:edwith no ~reatdifficulty.Aftertheun- ‘
*.

fOrtLYI’teH-19 accidentin which — :of UC?&was killedon 7

April, there we~e so many restrictions placed on .~i<htand over-waterfly-

ing thati$practicallystopped. Personalexaminationby CTG 7.4 of re-

questsfor such fli~htsres<Qtedin mny delaysin getting TO 7.1 require-
:,/.,r,..,,,.

mentsaccepted. In- events,~articularly‘iahooand Umbrella,the var-

ious scientificprojectswere hamstrungby the limitationson helicopter
.,.’ ... .

operations. Thiswas relievedsome;’hatby use”o~~ helickpti~s’~i-~
4

had feveroxrational limitations.

The majorproblemvas that arrangementsmade bet~’eenthe TG 7.1 and

‘N 7.4 staffswere frequentlycancelledby#N ?.& shortlyLeforetheQlan-

ned t’meof execution. To experimentersoperatingon a closelytixed

schedule of events, such cencella.tionswere almost ruinons~ After nany dis-

W’cussionsbetweenJ-3of TG 7.1, CTG7,4,and.finallyJ-3, JTF SE~I\l,TO 7.,

developeda noticatlyless reluctmt aqx-eachtohlardsupportingTO 7.1 re-
~

quirements.Thisbecameevidentdurtighay; and,by the264 ;f June,the

situationhad improvedto the pointwherestafflevel arrangements could
t

again satisfy .nostoperational requirements.



Adminplan1-58,administrativeandoperationalcontrolofL-20andHeli- -‘:
.

co~>termissionswas exercisedfromEhiwetokIsland. Bookin&of both tran~-‘ ‘,.

port and operationalflightswas done thrua TCA (Transportation Control ‘~

Agent) appointedin accordancewith the citedAnnex. It washmediately

evidentth?.tthe TCA on Fked co~:ldnot be responsiveto themajoropera-

tionalrequirements etistingon P-. Despiteattemptsby J-3-ofTG 7.1

to separatethe operat~onalrequirements,suchas recov>rypracticemissions

from the transportsystem,#TG ?.~ insistedth-tccntrolandbookingsboth

be centralized a+

On the ~.irst

hour th-t control

the aircraftmust

~iwetok Island. .

ninusone day (Cactus-l),it was evidentin the first

mustbe exercisedfromParry. It was alsoevidentthat

be at Parryin orderto be responsiveto TG ?.l~sir-
e-.

mediateandurgentrequirements. K31;c;Ler OperationsAccordingly,a; -

Officertook chargeof operationsat Parry,and the aircraftsupporting

7.1were dispatchedand controlledfrom Parry.

Althoughit had been plannedto M& all helicopterflichtson minus

ones and D-daysas s~~cialmissions,it becameevidenton the firstminus

one thatthe demandfor transportationwith two deticeson sitemade this

approachimpractical.Accordingly~the regular
$$

dulewas re-established

withintwo (2) hoursof the startof Cactus-1day. All subsequentminus
.1f-.//&,~<c-;~ ~<cd,-;......

ones&the normal~-operating ~ In addition,nonml hourly

schedulesa“ resumedas soon as the rad-safesurveyand recovery
.,

missions‘& ’c”&npletedon D4ay.

;j;j:;/DOE By the lsth of May it becaneobviousthat two-thirdsof the remaining
L,;4LRC

daysof the~rptions, as then scheduled,woultbe minusone or D-days. /s
~kL/~, ;(

i wl~~, PAGE =~
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Consequently,Itwas establishedwithTO ?.~Operationsthatsufficient
74 -’.>’

aircraftfortheday’smissionsuncerthecontrolof aflHelicopterOperations

Officerwouldbe presentat Parryon allD-daysand on minus oneswhen the

expectedscaleof activitymade mtium,flexibilityin use of aiycrafta
L 5 -< ff--’,’ ,,i~.r’-:”’ )r /.,-O;::,-. ~O_.&- A’? . ./- ● - ,.

-,--
..*.*,VL”$. -’7, #-- 6*-6C,L.-. -

necessity.
..”[d;:=:: :<

It w%;>s;b-seqfientl~-~g;eedthatJ-3 TG 7.1 would&ovice TG 71’
/ ,

Operationswitha dailysummaryof the followingday’sspecialmissions.

Thusjin effect,the TCA was etiinated from the inter-island trans-

portationsystemas well as from the controlof operationalmissions. The

continuedlocationin EniwetokBaseOperationsof the radiofacilityfor

controlof helicoptersad L-201swas acceptable,but it would seemmore“

e,ficientto move the facilityto Parryso that the instructionsof the“

HelicopterOperationsOfficercouldbe transmitteddirectlyto the air-.

craftinsteadof beinarelayedand delayedat ~iwetok, In addition,if L

the trackingof the aircraftwere done at Parry,diversionsof airborne

aircraftto handleemergencyrequirementscould resultboth in more rapid

resymse arriincrease<utilizationof aircraf<flexibility~
r-.,,,’,$ ~-/;~:_-_~d...,, %’”’!

‘—--”AL PikiniAtollaircraftassiyed for intra-atol.lairliftconsistedof

15 H-19 helicoptersofUWC SquadronIMR 361and3 L-20arcraft of ~ 7.1+.

Duringthe Jan-Febperiodbeforethe arrivalof themajorityof TaskForce

personnel,only7 helicopterswereavailableat Bikiniand the thirdL-20
/-.,....- --.-,--c

aircraftwas not assigneduntilthe‘La4week of~. However, duringU

phasesof the operationthe aircrafttand helicoptersassi~ed were akleb

provideadequateairlift.

Wi 361managedto maintainan averagehelicopterin-commissionrate

~
f

of approximately %nd the L-201smaintainedan averagerate of 8~%.

Thesehigherthanaveragein-commissionrateswere h past the reasonthat
~~;):jlm
~:~~Rc adequ~.teairlift was available at all times at Bikini.

Both helicopters and L-201s avera~ed stout 2 passengers 0permission,
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WWe thisappearsto be a ratherpoorutilizationof aircraft,closer

examinationdisclosedthatmanymissions wereflownwithptioritypassengers

goingone way, and thereturntrip,whichwas alsoconsidereda mission,

was frequentlyflownwithoutpassen:.ers..Therefore,the~number of

passengerson orderedor schedul#missionsactuallyavera~ebetween3 and

4 passeners permission.

Scheduling of TO 7.1 passen~ers on intra-atoll flights was tiitiall.

doneby J-3. However, it soon bec’%eapparentthatthiswas an unnecessary?

step in the procedureand arrangementsweremade for all personnelto make

reservationswith the MN dispatchereitherdirectlyor throughtheirTask

Units. J-3 continuedto scheduleall flightson ninusone daysant’.shotday:

in orderto insuremaximumutilizationof aircraftand to keep trackof per-.

sonnelmovementfor:~usterpurposes. This axranementwas satisfactoryb

all concernedand no problemwas encounteredin the sched::lingof passenger?

at Bikini-

Durincthe Sycamoreeventw:lichrequiredevacuationof the entireatoll,
,/’Y

the L-20 aircr~.ftwereevacuatedon an LST and were not available~ noon
. . T,.’ :,. ‘-?
&-minus one day~~&&Z~&~sequent mtius one day’~.Althoughdeprived
A 4
of the use of L-20~sfor a week durtigthe Sycamoreevent,

criticalshorta~eof aircraftsincesufficienthelicopters
.

to fill in for theL-20JS.ForthePo@ar event,however,

therewas no

were available

the L-201s were

flownto a positionso~e20 miles sduthof EnP duringtimeof detonation,

Durin2theseperiodsof totalevacuation,the helicopterswere evacuated

on minus one days to the Boxer (iionticelloin caseof Poplar). Thiswas

done justbeforedarkeachday, at which timethe need for airlifthad ter-

minated. Since thecopters d.ekrked shortly after daylight on days when

the shot h’.dbeen postponed,no impairment of operationswas causedby evac-

/s ~
J-l

uationof the helicoptersto theBoxer.
)
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3.7.4 Inter-Atoll Airlift

Cargo frchnEniwetok to Bikini was accomplished by

means of a morning and afternootiC-54 flight from Fred

to Nan.

Cargo arriving at Fred via MATS marked for IJUR was

segregated and booked on the C-54 “Reflector”flight,

without cargo being first sent to Parry, as on previous

operations. This procedure saved valuable time as well

as cutting down on the wear and tear on cargo due to

additional handling. This service was performed by a

H&N air cargo man stationed permanently at Fred. -

Air cargo for IJUR originating at Parry was docu-.

mented by J-4 for movement through the H&N Shipping

Section. This system worked quite well with very little

time lost In movement of this type of air cargo.

Air cargo excluding weapon movements was as follows:

Cargo Airlift, Enlwetok to Bikini, Excluding Devices

February 3,170 pounds

March 40,318 pounds

April 45,536 pounds.

May 30,275 pounds
t

June 32,283 pounds

July 8,151 pounds

TOTAL 159,?33 pounds

Cargo airlifted from Bikini to Enlwetok during the entire

operation amounted to 102,306 pounds.
..-,J@‘L,
@R$

:C[l:r.
L4;b~’,,c-ui PAQE-_
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3.7.4 .Inter-AtollAirlift

Initial planning implemented

was based on the Eniwetok Airlift

3-39A

at the start of the operation

Office (EAO)--Transportatlon
.

Control Agent (TCA) concept. This concept required each Task

Group to designate a TCA. The responstbillty of Task Group

TCA’S was to consolidate all requirements for airlift for t~$. -

respective Task Groups and forward the total requirement to the

Joint Task Force Seven Air Priorities Agent (APA), who was lo-

cated in the EAO. The APA consolidated the requirements of 8.1T

of the TGIS and made the necessary arrangements for adequ~.te

airlift support with TG 7.4.

T(37.1 appointed two TCA’S; one from J-1 to handle

passenger requirements and one from J-4 to handle cargo

quirements.

;ail

re-

During the early stage of the operation, one flight daily

was made between Enlwetok and Bikini Atolls. This was later

increased to three flights daily (except there was only one

flight on Sunday) during the peak period of the build-up phase

April 8 through May 7.

- C-54 atrcrhft were utilized on the Enlwetok-Bikini Shuttle

These aircraft replaced the ftwin-engine C-47 transports used in

Redwing and Immensely improved the shuttle servtce, since they

could carry more passengers and were more comfortable.

Task Group 7.1 utilization of passenger airlift between

Eniwetok and Bikini was as follows:

February 131 June 458
March 614 July 431/ ~QA
April

‘+++. May
932 August 11, 1958 15
662

&e‘z’>



Procedures used in booking passengers for Off-Atoll were

the sam~ as those used to book personnel on the Enlwetok-Bikinf

Shuttle. Generally, SA-16 aircraft were used In Off-Atoll

flights, except that C-54’S were used at locations that had air

strips large enough to handle this type of aircraft. There

locations were Nauru, Tarawa, Guam, and Johnston Island.

T(3‘7.1utilization of Off-Atoll flights during the opera

tion was as follows:

Site

WOTHO

KAPINGAMARANGI

SNA~U

UTERIK

KUSAI

RONGELAP

*TARAWA

UJELANG

*JOHNSTON lSLAND

KWAJALEIN

WAKE .

Mar. Apr.

4 14

4

7 2

4 6

9 21

4 2

7

8

3

*GUAM 2

t*Denotes C-54 atrcraft

19 2

10 3

7

8 16 8 6

3 13 5

2

1 36

Occasionally due to operational requirements it was

necessary to set up special flights between Eniwetok and

Bikini or to Off-Atoll locations. These flights were handled

on an Individual basis and generally did not cause any serious

problems. /

~-“zw~ ; ~c,T::- 1-
/3d
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3.?.s Motm Vehicle‘fiamportation.Vehiclesartivedin EFO b sufficient

timeforp=ce singand issue. All requestedvehiclesexcept35 weapons

carrierswere issuedto Task Unitsby l~ar 58. NO inconveniencesor c’clays

wereexperiencedas vehicleswereshiftedbetweenTaskUnitsas reqfired

to performa mission. Thiswas made possibledue to relocationof Teak a~t

Orangeevents.

JTF SEVENallocatedCTG?.1a tot~ of 305vehiclesinJanwry 19%

The followin~tabulationindicatesthe type of vehiclesallocatedand a

breakdownbyindividualTaskUnitsas to theirlocationonl June1958:

(SesTable3,7,~)

Maintenanceof TO 7.1 vehicleswas in accordancewith amaintenanc,e

agreementexecutedon 11 June1958betweenTO 7,2 and TO 7.5. Thisagqee-

rnentdid not outlinein sufficientdetailthe responsibilitiesof ‘N37,5.

The termnorrganizationalnaintenance~lwas not clearto ‘IU7.5 and should

h~.vekeen spelledout-indetail. This resvltedin vehiclesbeingschedule?

thruTO 7.5shopseverytwoIreeksforwhatmo’mtedto a l@riCatiOnjob.

No systemwas employedat thisfihe.

Vehicleson variousislandsof Bikiniand.Eniwetokweremaintafied~n

similarmannerby portablevnits. Temper.c.rJcam--siteswere in efistence

at Yvonneani Janet at Ehiwetok Atoll, and Oboe and How at Bikini Atoll..

Some problems in the maintenance of ~hicles developed tien it became

difficultto ~et projectpersonnel%a bringvehiclesto thenatitenance

facilitiesas requested.A tightercontrolof vehiclesshouldbe exercised

in orderto ~etthe maximumutilizationout of all vehicles.

Aprogram of turn-inof vehiclesto Ill7.2was startedon H Jme 1958~

Vehicles were :urned into TG 7,2 and then processed by ~ 7,5 in accord=ce

with instructionspublishedby TG 7.2, AS of 20 June,35 vehicleshadbeen
>

returnedto TO 7.2and30 vehicleshadbeenshippedto JohnstonIslandfor -~.-
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OperationNEWSREEL.

Because of llmited space on Johnston Island the number of ‘
(

vehicles assigned to the Task Group was reduced to eight (8) ~

from an initial request of fOrty seven (47), The difference

was made up by having the projects draw daily on a f,irstcome, / /
first serve basis a vehicle on a U-drive-it systern~~romthe,~sk/

Group 7.5 Central Motor Pool. ‘A bus line using two twelv~’pas-/

senger “Toonervllle” units circled the small Island on a flftgen
/’

round trip schedule.

As the build-up in,~reasedthe inadequacy of this transpor--;,. .,,

tation system became p6re apparent, A request for more bus ser-
.

vice was d~sapproved’’’becauseof the inability to get full utlJl-

zation at all hours of the day of the vehicles that were dispat-

ched from the pool. The problem was finally overcome by having

H&N hire additional drivers to operate a taxi system.

A somewhat similar problem occured at Hlckam Air Force Base

when vehicles promised to the TG 7.1 projects were not provided.

That problem was solved by task units renting cars from a Hertz

system.

Although the Johnston Island phase of the operation was
. \

successfully accomplished with ~~e~uced n~mber of vehicles,
,.

the administrative attention recfuiredas well as frustrations

and harassments d~’both staff and technical personnel seemed to
1’

outweigh any of the hoped for advantages.



.

.,,
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3.7.6 Intra-AtollEoat Service~ An outstandingjob of supportingOpera-

tionH.ARDTACKby surface craft was perfomed by ~ ?05. Throughoutthe

entireperiodthey s~.tisfiedrequirementsss they arose. Duringthe early

partof the oper’tionreyd’rly scheduledboat runsweremade to up-island

sites‘t both atolls. Later,as theneed for up-islandtrafficdiminish~i,

the trips were made on an as-neededbasis. J-3 TG 7.1 controlledall 5c-:

tripsmade by TG 7.5 boats. All tripswere dispatchedby the HM1ilarine

Dispatcher,withrequirementsmnde throughthe J-3 ‘It7.1. Thissystem

greatlyfacilitatedcontrol,and expeditioususe of the boats.

During“Jshoo

use of theTG 7.3

targetarrays.

and Umbrellaeventsthe TG 7.5 boatswere

Boat PoolDetachmentwhichmade shceduled

au~entedby
.

runs to the
.

Regularlyscheduledwatertaxi servicet,etweenParryand Wwetok was

maintainedthroughoutthe o-eration~Water taxiswere also veryeffectivep~

usedby the Armin~Tean in many instancesfor afterdarkmovementto the

zerosites.

AS of 1 July$ TG 7.5boatswereassi~edas follows:

EYI’JHDK BIKINI

16 - L(2I 9 - LCU 12 - LGi

12 -DUKW -3 - HcuseLoats(LW) 12 -D~Kw

3 -Water Taxis 2 - YTL (Tugs)f 8 -LCU

1 - LCXPusher 1 - Houseboat

HouseboatswereLCUISth~twsreespeciallyconfiguredto supplymessing

ardsleepingfacilitiesfor aming teammem~ersand otherpro”jectpersonnel

who wereworkingat or in the vicinityof the bargezero sites. Hating

such facilitiesimmedi~.telyavailableat the zerosite oftenexpeditedwork
r

thathad to be done on a crashbasis. Continueduse of theseboatsin )s/

PAGE /~-
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ihtdreOperationsis strongly$ecdnmended.

WatertaxiswereagainavailableatEniwetokAtoll~ Ms greatiyeased
,-

theup-islaxidtravelproblan,particularlywhenthetemporarycaps at

YvonneandJanetwerein operat.on.TheArmingandFiringCoordinatormade

gooduseof thewatertads by utilizin:them for transportationto the

zerositesin the eventof m=g~.nalweather. He would

weatherbriefing$and thenproceedto the zero siteif

scheduled.

waituntil the 22GC

the shotwas still

ThecompletecooperationaffordedTG 7.1by the m 7.5M=tie Dep~-rt-

mentinsuredthattherenevsrwereanyproblemsin obtainingboats:fice.

Therewere few dayswhen allboatswere not in operation.

EspeciallyGooduse was made oi’theMK-8 KM in casesof quickmove~

ment or evacuation.More use of t.listypecraft(itis largerandfas~r)

is efinitelyrecommendedforfitureoperations.

/3’



3-IJ?

307.7 I~ter-A~~ *face L~ft’ As in thelastoperation,surfaceMft

betweenthetwoatollswas accomp~shedby twoMSTSLS~s, In addition,

theM.V. AIO’It)was undertheoperationalcontrolof the‘Ill?.~SupplyDep=&

ment. Cargofor~ 7.1to be shippedbetweenthetwoatollswas turned

.

.

/37
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3,7.8 Off-AtollOperations.Althoughthe OommanderslReportforOperation

REWJN3 recommendedthatplansforoff-atil-lstationsin futureoperations

be finalizedpriortomoment to theEP13,thiswasstillnot accomplished

h saneInstancestithisoperation. “

Off-atollsiteswere operatedatWakeIsland,Rongelap,Utirik,Uje-

lang andWothoAtollsSand KwtialefiIsland* Off-atollsiteswere serfic~c

by SA-16aircraftandsurfacerunsby theM.V.ALOTOC

For the NQWSREEL eventstherewere

ston and Sand Islands$10 for scientific

(flrefightlngcrews,etc.). Outl@ng TG

I.1mannedstationslocatedon Joh-

P~ses m one forsupportneed:

7.1 scientificstationsincluded

amadmum of fivestationsafloat(USSBoxer,BelleGrove,Dehave,Cogew,ell.

untilreplacedby the Epperson,Lansingand the Hltchiti),10 airborne-

scientificstations,plusunitson top ofllountHaleakalainMaai$ Wheeler

FieldandLualualeiin Oahu,and FrenchFYigateShO~S.

3*7.9 TestRock@tse Extensiverocketfiringtestswere characteristicof

theTeakamiOrangeoperationat JohnstonIsland.A totalof 37 firings

were accomplishedbetween10 July and 12 August19!58.Theseincludedfiva

typesof rcckets: The Nike-Cajun,?Jike-Asp,Deacon-Ar?ow,Viper-Arrow,ana

theModified/Lacrosse.

The operationat-JohnstonIslandwas basicd.lyaffectedby:

1. The pro~ityof the inhatdtedarea to the launchers.
2. The air trafficcongestionthru the JohnstonIslandair space~
3. The locationofthe Navy sh{p supportanchoragein thefiringlanes,

Thesefeatureswerein wide \ariancewith the conditionsthatetistedat

BikiniAtoll,

JTF SEVENdecidedthat the firingconditionsat JohnstonIslandrequireo

~o~,c~,~~=acentralcontrolagencyfor firingswhichhad the authorityto:

L:::L?,C 1. DispatchCAA Wotices to Ainnenl;
Pacificair traffic
system.

(’IOTAIJIS) to airtrafficinfluenc-
systemthroughoutthe Hawaiian/

/q~
;
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to theTt37.3shipsrequiringbat movementat

3. Rewest securitypersonnelmd materialforzoningdangerareasand
maintainingthemoverextendedperiods of time.

h, Installa ays~ of communlcation~withcount-downinterconnecting
firingbunkers,controltower,MP rmd.ng stations, instnamentedliIRl:
stations,XSQ stationsand othersinto a cen~alizedcontrol‘gency
of JTPSEVEN$withthecodenameAlaska,allof whichwasnotx.~q;l-.
fortheoperation●t Bikini.

Detailedcontrolof the arming and firing

Alaska.

Essentially,J-3,~ 7.1publlshedweekly

wardedto JTF SEVENfor approvalard necessary

consistedof:

1. NOTAM safetynotices,
2, Ah trafficcontrolalerts.

waaexercisedby J’IT’%tj ...

scheduleswhich

supportaction.

were for-

This actii.!

.

.

30 Navy bat movement fromtheanchorage.
h. MP stationsbeingmannedforlocal~afetyprecautions.
5. Sirenalertsignalsto the localpopulationthata firingwas ahcw.
ta be conducted.

3,8 EVACUATION,RECOVERY,AND RE-ENTRYPLANNING

Planning forthis aspectof the operationtookplacein threephases.

1. Earlyin 19s7$thebasicconceptsand generalplansof evacuation.
were determined.Basedupon thie,requirementsfor ships,boats,and
aircraftwere determinedand requestedof JTF SEVEN.

2. Later,as projectstigsnto submittheirmonthlystatusreports,
more detailedinformationwas compiledin the J-3 Sectionof the Task
Group. Thiswas-publishedearlyin February1958in an abbreviated
formh thetwoatolleventbookletsas appendixestotheTaskGroup
Operationplan1-S8. 1

3. finaldetailedplanningtookplaceat theprovingGroundawhen
eachtaskunit,oneto twow:eksbeforeeschshot,subnitteditspro-
jectiu evacuationandreentrycardsto theJ-3!son Biki~ ~ ~.

wetokAtolls. With thislatestdata,a detailedchecklist,arranged
chronologically,was preparedfor each shot d givenwidedistribution
to other taskgroupsso thatadequatesupportcouldbe scheduled.

Whereasevacuationand re-entry problem for HARDTACKwere similar to

thoseencounteredduringREWING. Rocket
P@

~4~?&ded anew recoveryproblan. Nose cones

‘4Q u+

samplingof the radioactiveclouds

were designedto pass throughthe J Y/

PAGE 1-
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with

more

theiitra@ctori9s,so

oftenseveralmilesto

Twonoseconerecove~

thatsometimestheylandedin

seaa

testswere conducted- one at

3-&9A

impactvaried

the lagoons,but

SaltonSea and

the otheroff the SouthernCaliforniacoast.

The EvacuationandRe-entryOperationat JohnstanIslandhad noneof

the complexitiesthatwere presentat BikiniAtoll. Themissionwas b

accomplisha stipledirectevacuationand re-entryfrom a singlecanp to

the shipsat anchorage.

g mostimportantproblemarose;however,in determiningthe loading

techniqueto be usedin roughwatersat theship’sanchoragesPrior@

theTeakEventvariousmethodswere triedsuchas loadingplatfomm and

loadingnets~allofwhichprovedUnsatisfact=’y.Final.lySit wasde-

cidedtobuilda loadingcage. Thisrailedplatfox?nwasapprofiately

101X 10~with a protectiveroof. It was capableof lifting40 to 50

peopleat onetime,butwas limitedto 35 forsafetyreasons.A single

liftinglugwasweldedat thecenterpointtoreceivethesnatchblock

hookfromtheShiptstoom. Fourropesweretied to thecornersandused

to steadythe cageduringliftingand loweting operations.On thewholes

thetechniqueworkedquitesatisfactorily..

Theprimaryevacuationandfe-entryvehicleswereL(XPSwhichwere

scheduledat varioustimes. Helico~ters(H-19~s)wereused to loadpriority

persomel, late evacuees,and e=lyre-entry personnel.

JTT

whun the

stations

SEVENappointedan EvacuationOfficerfor thisoperationthrough

task groupscoordinatedtheirrequirements.Musterlists~ma~ed

list,boatloadinglists,helicopterlistsad priorityre-entrY

persomellistswerepub~shedas a basisfortaskgroup

, requirementsandforwardedto JTF SEVENforcoordination

transportation /q2

andnecessaryaction.

PAGE &-
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The evacuation was singularly characterizedby the inflex-

ibility of the personnel movement schedule which made changes due

to technical reasons very difficult to accomplish. During the

re-entry phase, the lack of command control and coordination of

movement of priority personnel, helicopters and sh’~i:caused

abnormal delays and loss of some data.

The Importance of recovery operatic-. ~d the c.O::Flete

success of a nuclear experiment Is such t!l::.tall actions and

movements not directly connected with dat~ recovery m~~streceive

low priority. The need for one person v~.r~ c.~mmazi;;;:.hor~ty:0

move ships, aircraft and people in the recu.:eryope-’~;ions ag’ain

became apparent during the Orange Event. This indi~~faualmyst

have complete appreciation of the type of dsta to b+ ]}eeovered

and its relative Importance with other siint:~.rcIz:E..
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3.9 PERSONNEL EVACUATION AND MUSTER

3.9.~ Musters

On April 8, 1958, the T(37.1 plan for the conduct of slght-

musters in the EPG was published, This plan established a Task

Group Muster Officer, and two Atoll Muster Officers for Enlweto”

and Bikini Atolls, respectively. The plan also provided Muster

Officers to

Task Units.

Muster

represent the Headquarters, and each of the various

rosters were prepared by J-1, TG 7.1 at varying

times, depending upon thenumber of changes occasioned by arrive::

and departures from the EPG. During HARDTACK a new system was

! initiated for compiling these muster rosters. An IBM card was

punched for each individual in TG 7,1 participating in the opera-

tion. When an individual arrived at the EPG, his card was plpced
/’

in the active file; cards of departed personnel were held In az

inacttve file. The active file, which included anticipated

arrivals, was used by the IBM 704 Computing Section to prepare

the rosters on IBM dqutpment. This new method of preparing

rosters saved many man hours of work previously required to type

dittos and assembly rosters.

The first muster was conducted on April 11 and 12, 1958, as

a Teak rehearsal, and the last one on August 18, 1958, for Fig.

Musters were normally conducted on D-1 or D-Day In order to

minimize the false starts. Where the

and the time of H-Hour determined the

muster and the details of operation.

shot was being detonated

commencement time of the

Therefore, the following

is a discussion of only the mist commonly used procedures.

/4{
[EOO:;~OE~

f ,:’
PAGE ~



.

3-50

a. Shots at Eniwetok and/or Bikini Atoll

1. Muster of personnel at both Eniwetok and

Bikini commenced at 1800 on D-1.

2. Task Unit Muster Officers musterecl all

personnel of their units present in the

EPG at either Eniwetok or Bikini Atolls,

resolved any cliscrepancies in reported

locational,ant reported by name to the

Atoll Muster Cfflcer only those personnel

of thetr orgarlzations who were in the

danger area {normally all islands in

Eniwetok }tol”~except Parry and Eniwet.ok

Islands and a~l islands in Bikini,Atoll

except Enyq~Island). In addition, Task

Unit Muster C~fflcers reported the movemeki

of all of their personne2 who moved either

Into or o’utcf the danger area. When all

personnel of the Task Group were out of th

danger area, a report of the completion of

the muster was eubmitted to CJTF SEVEN by

the TG MllsteY*officer.

be Shots at Bikini “{tollRequiring Evacuation to
Ship

1. Muster at bclthAtolls commenced at 18OO on

D-1,

2. All personnel at Bikini Atoll were consid

ed to be In the danger area; therforet Tas

Units reported all of their personnel at

Bikini Atol: by name to the Atoll Muster

Officer, This muster was conducted, and
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completed, pr:lor to evacuation and its

purpose was tc Insure that all persons llst-

ed on the J-1 records as being at Bikini

Atoll were ac(!~unted for.

3. TG 7.1 had J-11representatives aboard th~

USS BOXER, USS MONTICELLO, and the USNS

AINSWORTH, Each member of T(37,1 was muster

ed upon boarding. When all personnel listed

on the pre-evacuation muster list were .

aboard a ship the muster was completed and

the final muster report was then submitted

by the Task Gr3up Muster Officer to CJTF

SEVEN ,

c. Shots at Johnston Island

1, Due to the llmlted ports of entry, the sm?ll

land area, and the small number of TG per-

sonnel present, muster of personnel for

shots at Johnston Island was a relatively

simple matter and was handled separately

from the muster of personnel at Eniwetok and

Bikini Atolls, A muster plan for the con-

duct of slgl&m$lsters at Johnston Island was

published July 20, 1958. This plan was very

similar to the plan used in the EPG, in that

It established a Task Group Muster Officer,

Task Unit Muster Officers, etc.

2* A Pre-evacuation muster of personnel at

Johnston was made as described in b.1 and
W

(

b,2 above, except that the muster commenced
-*B- ,YvL-



tGPIED/DOE;
LANLRC :

at 0900 on D-1.
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and was limited to only those

personnel on Johnston Island. The muster

was checked against the J-1 recorclsand any

discrepancies were resolved prior to eva-

cuation.

3. TG 7,1 had J-1 representatives abclard the

USS BOXER, and when all personnel to be

evacuated were aboard ship the evacuation

was complete and an evacuation report was

then submitted,by the Task Group Muster

Officer to CJT? SEVEN. A Muster Clfflcerwas

also appointed for each ship other than the

BOXER . This t+~sterOfficer reported all TC-

7.1 personnel aboard a specific ship by radi(

to the TG 7,1 lquster Officer aboard the USS

BOXER .

4. Since a large number of TG personnel re-

mained at Johnston Island in manned ?3tatiOn9.

it was necessary to appoint a Must,erOfficex

for each of these locations. A Manned

Station Muster)Officer located In the Comman~

Post was respclnsible for coordinating the

muster of’all manned stations ashc)reand

reporting to C(TG7,1 when all TG personnel

were in safe 13cations.

d. Postponements
[

In the event a shc)twas postponed after the
][

- PAGE +’
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muster was completed, an attempt was made to retain the validity

or

if

the muster if the delay was for less than 12 hours. Generally

the delay was 12 hours or more a new mtisterwas conducted.

From the experience gained during this operation it is be-

lieved that the complete sight-muster at both atolls 1s no lon~n

an operational necessity. A muster at the atoll when a shot ~m

scheduled would be sufficient to assure safety of all personnel.

If for operational reasons it is not possible to control complet+

ly acess to the danger area, then an independentmuster of the

atoll involved should be sufficient.

,

.
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3.9.2 Evacuation

The extent of personnel evacuation at Enlwetok and

Bikini Atolls depended on the magnitude of the shot, The maxi- .

mum, at Eniwetok Atoll, involved withdrawal of all personnel

Kfrom the upper islands to Ja n, Parry, and Enlwetok, with a

limited number of project personnel permitted on Anlyaanii.

At Bikini personnel were generally evacuated to Enyu

Island; however, on large shots all personnel (except the arm-

ing party which was located in station 70 on Enyu Island) were

evacuated aboard ship. The average evacuation time at Bikini,

Including readying and buttoning up instrument stations, was

eight hours. .

In general, afloat housing at Bikini was assigned as

follows:

USS Boxer (CVS-21)- Joint Task Force SEVEN, TG ‘?.3,

TG 7.4, and T(37.5 commanders and staffs, To 7.1 Command and

Staff Sections, key scientific personnel, Rad-Safe team, and

persons scheduled for early re-entry and recovery by helicopter.

The USS Monticello (LSD-35) was substituted for the USS Boxer in

July and August when the Boxer was at Johnston Island.

USNS Ainsworth (TAP-181) - J-1 and J-3 representatives,

project personnel, and Holmes

Assignment of berthing

follows:

and Narver civilians.

space (cabin and troop) was as

Agency Making When Berthing
Name of Ship Berthing Assignments Assignments Were Made

USS Boxer J-1 Bikini
USNS Alnsworth Same as Above
Other Ships Representative

Ship’s Captain

D-3
Same as Above

of Upon Embarkation ‘c

)~1

PAGE ~



At Johnston

personnel except

evacuated aboard

Island, for the Teak and

those required in manned

ship. The USS Boxer was

evacuation except that there were a small

on various project ships. The evacuation

the

and

same as those used at Bikini.

The number of personnel evacuated to

3-51A

Orange events, all

stations ashore, were

the only ship used for

number of individuals

procedures used were

ship at Bikini Atoll

Johnston Island varied with project participation. The peak

number of personnel evacuated was officer grade personr’

and enlisted grade personnel for the TEAK event.

Numbers evacuated to ship were substantially lower than would

have been required if it had been necessary to operate from

ship for prolonged periods. Except for the carrier, which was

badly overcrowd, billeting facilities afloat were adequate. C:.

the carrier, for TEAK and ORANGE, cots were placed on the Hcnger

Deck to handle the overflow of personnel when all cabin spaces

were filled. Utilizing the Hanger Deck for this purpose is

satisfactory for billeting personnel overnight, or for emergen-

cies. It would not have been satisfactory if it had been

necessary to operate from afloat for an extended period of time.

Task Oroups 7.3 and 7.5 maintained a capability to evacuate

all personnel at Eniwetok and Bikini aboard vessels in event

of severe fallout or other emergency. This capability provided

standing room only and would be used only to protect life and

health from extraordinary hazards.
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3.10 Proper~y Evacuation

~ J-4 made pre-shot surveys to ensure that all excess

equipment and material had been evacuated from the shot

Island and those areas subject to significant effects.

J-4 assisted H&N in getting material to the beaches and

in relocating it when It was received on the base islands.

Vehicles, trailers, and other equipment which would

no longer be required at Bikini after a particular shot

were turned over to J-4 prior to the shot for further

shipment to Entwetok.

The shot phase evacuation of scientific trailers,

involved, besides the users~ J-3} J-4$ J-6 and H&No .In

general, the procedure was for J-3 to determine when the

scientific users could afford to release the trailers,

parttculary those aboard houseboats, and also to deter-

mine the facilities required during evacuation and re-

entry, such as power for dehumidifiers and air conditions.

water for Photo Lab tanks, etc. The actual movement of

the trailers was accomplished by HkN personnel under J-4

supervision.



.
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30Y.1OperationsAFLOAT,R300VERYAND RE-ENTRY

3.11.1 OperationsAfloat. Sincethebase camp at ~, BikiniAtoll,was

not contaminatedby any shalt,sustaihe~operationsafloatwerenot neces- .

sary. However,the capabilityfor suchan’operationwas maintained.Com-

pleteevacuationwas made forthe Sycamoreand Poplarevents.

FortheSycamoreshottheUSNSAinsworth(TAP-118)and the USS Boxer

(CVS-21)were utilized. In general,themajorityof TO 7.1 personnelwer.

evacuatedto the Ainsworthwithpersonnelessential

operationalcapabilityof the TaskGroupevacuating

Bikinibasedhelicopterswere alsoevacuatedto the

missionscouldbe intiatedfrom afloat.

to maintainingthe

aboardthe Boxer. All

Boxerso thatrecover:

Evacuationto shipon minusone dayswas carriedout on threeocca-

sionsdue to the shotbeingpostponedtwiceafterthe TaskForcehad em-

barked. Rnbarkationproceededsmoothlyon all occasions,but aminor delay

was experiencedduringdebarkationdue to the ttienecessaryto begin

operationof the boat pool~

TO 7.1communicationsaboardthe Boxerin addition

consistedof CommandNet and AdministrativeNet radios,

to shipstelephones

ciphonytelephone

and AN/TRCtelephone,

betweenthe TaskForce

EIIW and CJTF SEVEN

For the Poplar

USS Boxersincethe

at

Primarycommunicationsrequirementswere contact

HeadquartersAfloatand CTG 7.1 in Station70 on

kiwetok. Cormnicationswere generallysatisfactory.

e=nt the USS lionticello(LSD)was substitutedfor the

Eoxerhad departedto participatein the JohnstonIsland

Operation. Basicallythe evacuationand operationsafloatwere the sameas

for the Sycamoreevent. Helicopterswere evacuatedto theUSSMonticel.lo

but sinceit was a daylightshotL-20aircraftwere flownand orbitedin

an areaapprodmately20 milessouthof Enyu for the detonation,
@-
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3.11.2 Eni.wetokRecovev andRe-ent~. me operation~phaseof ~TA~

commenced~th two (2)

establishedin support

tablishedandopera~

temporarycropsin operation;at Yvonnea campwas

of the Cactuseventwhileat Janeta campwas es-

in supportof theKoaevent. Thepermanentbase
I

campforscientificoperationswasestablishedat siteParry. Personnel

havingprimaryinterestin theearlyEniwetokevents,particularlyCaotus

and Koa, livedat the temporarycamp sites.

All recovery and re-entryoperationswere controlledficnnthebase

camp at Parry. The normal. re-entry- recoveryoperationwas as follows~

1. Requirementsforre-entry- recoveryoperationsweresutmittedby
projectpersonnelon specialcardsdesignedspecificallyfor thispur-
pose,

2. Mter cardswere edited,theywerepublishedas an annexto the
evacuationand re-entry letterwhich servedas the TaskGroupopera-
tionorderfor the event.

3G Afterpublishingtheevacuationandre-entryletterchangeswere
postedto amastercopyin theJ-3Office.Onminustwoallproject
personnelwhohadestablishedrequirementsfortheeventwerequeried
to reaffirmtherequirement.Thisprocedurewasrepeatedonminus
oneto firmup theshotdayrequirementsandwasrepeatedas oftenas
minusonedam occurred~

b. Initiallyit was decidedthattheRad-Safesurveyw ouldcommence
at Hf3hourswitha surveyof thecriticalrecoveryareasto be fol-
lowedbyamore detailedsurveyat @S hoursto specificallydelineate
theRadexareas. However,it wasdeteminedafterthefirsttwo
eventsthata surveytimeof H}lhourwasmore realistic and provided
a much betterworkingperiodfor the earlyrecovery operations.With
themcceptionof CactusandKoa,twosurfacebursts,radiationlevels
wereseldomof an intensityto preuentearlyrecoveryof critical
scientificdata. Criticalrecoverieswere normallycompletedon shot
daysdlthoughtheradiationlevelsdidforcea delayorpostponement
at timesO A pre-dawndetonationfavorsrecoveryoperations,and all
otherfactorsbeingequal,shouldbe sought as the optimum condition.

~. Followingtheradiologicalsurveyof the contaminatedareas,re-
coveryteamswere immediatelydispatchedto theirrespectivestations
to effectrecoveryif the radiationdosewas suitableto the individ-
ual and the stay timeinvolved.

SeveraluniquerecoveryoperationswereundertakenduringOperation

HARDTACK. Theseincludedthe recoveryof floatingcoracles,filmpacks,
]gs

I mmlrll,....
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and activatedpinexsmples. Anotherrecoverymethodeffectivelyemployed

in HARDTAOKwas to effectearlyrecoveryof falloutby grapplingcontainers

fmm theirlocationon thefunnelsof the YCISby copter.DuringUiubrella,

earlyrad-themanalysiewas startedon somesamplesat @O minutes.

ASP rocketswere used to evaluatetheireffectivenessas cloudsampl-

ing vehicles. Despitetheextensiveeffortsputforthin air-seacombinei

operationsto effecttheirrecovery,only a -all percentagewere located

and retrieved. It was later determtied thatthe rockets were not acting

properlyupon entryintothe waterandwere sinkingbeforerecoveryopera-

tionswere organized. The most valuableexperiencelearnedikomthe rocket

recoverywas the requirementto havean organizedsea-airteamwith comon

communicationsand centralizedcontrol. .

Themain c-s at Elmerand Fredwere not evacuatedfor any of the

shotsthoughextensiveshoringoperationswere perfoxmedon theweaker

structurespriorto shotOak. Helicoptersand lightaircraftwere evacuat-

ed fromElmerto Fred on thoseeventswhereoverpressureswere In the

neighlmrhoodof 0.3 psi. For shotOak, helicoptersand lightaircraft

were evacuatedh sea by theUSS Boxer.

3.11*3BfiinlRecovm andRe-@ntm.Ab=ic preceptof recovery-

re-entrywas establishedas follows:

1. Recoverymissionsdid not departuntilafterthe initialRad-Safe
demagasumey had determinedtheradiationlevels.

2. Two Rad-Safemissionswere flownconcurrently- one to theNorth-
ern Islandsand one to the SouthernIslands~

3. Basedon data radioedbackby thesesurveysC’N3‘7.1gaveper-
mission for recoverypartiesto proceedas he deemedappropriate%

On the Sycamore shottheRed-Safesurveysand filmrecoveryparties

of TV-2 and TU-~were launchedby helicopterfrom the Boxer. SinceEn3m@W~
@L RG

was clearedfor re-entry beforerecoverieswere ccmlpletedthe helicopters
-L

returnedto Rqm upon completionof themissions~ la)

PA(3E/??
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Recoveryoperationsfor the othershotsvariedfrom shotto shotde-
1

pendingon shotlocationand projeatparticipation.All earlyrecoveries

however,were the samefor all shots,beingrecoveryof TU-2film from

Station2200on Reere,Station2300on Airukiraruand recoveryof ‘l’U-s

film fromChieerete,and Bikini~

No problemswere encounteredin makingtheserecoveriesduringthe

firsttwo to threehours afterdetonation.

Re-entryat Bikiniwas &tided into two generalcategories.Re-entm

h the atollwhen the TaskForcewas afloatandre-entryto the Airukiiji

Campwhen possibleafterthe shotsfiredfr~ ==-. For re-entm~

the atollthe shipsenteredW.e lagoonaftera p2V ~rcr~t had made a.

radiologicalsweepof the area. As the shipsentered,theRad-Safesur-.

veys

open

from

were launched,and by the tinethe shipsanchoredEn~ was declared

to re-ent~. The AirukiijiCanpwas re-enteredby boatand aircraft

Enyu as the radiologicalsituationpermitted.

3.1104JohnstonIslandNoseConeR~~ve~~ ~ner~lY# the

coveryoperationwas successfulon both the Teakand Orange

majorityof testvehicleswere recovered.

nose conere-

events. The

The searchplanutilizeda P2V aircraft,theUSS Lansing,the USS

Safeguard,and the USS BelleGrove. Theshipswere stationedat an approxi-

mate distanceof 25 to 30 miles fromJohnstonIslandand directedto the

searchareaimmediatelyafterthedetonation.TheP2V

aboutH#30minutesfromJohnstonIsland.

Thefollowingis a summaryof recoveriesforboth

Event I&o.iect _Lost Recovered

8.6 0 1 Pod

was airborneat

events:

32.5 0 2 Rad/OhemSamplers
32,6 2 4 Inst~ented Rockets />T-

PAGE/+$’



3-58A

Event Ro.lect _Lost Recovered

orange 8.6
32.5
32.6

1 pod o
0 4 Rad/ChemSsmplers
1 6 Instrumented Rockets

Althoughthe recoverieswere gener~ly successful,certainaspects

of the operationcan be improvedupon. Principalproblemswere:

1. The difficultylncommunicationsbetweenthe shoreand search/
recoveryvessels.

2. The timely returnof recoverednose conesfromdistantsea areas
to JohnstonIsland.

3. Insufficientcoordinationbetweenthe searchvessels,the contro~
ship,and the helicoptersduringthe helicoptersweepsof the impact
area@

On futureoperationsit wouldappearthatthe use of an LSO with a

helicopterplatformworkingin conjunctionwith the DD~s and a Carrier-

wouldenablerecoverednose conesto be rapidlyreturnedto shore. As an

alternateplan,the projectsmightwell mount theircountingtrailerson

recoveryshipswherebycriticaldatacan be promptlyanalyzed.

3.12 SAMPLERETURNS

The samplereturnprogramwas supportedby MATS in an outstanding

manner. The progrsmdevelopedby the JI’1’SEVENSsmpleReturnMrector in

coordinationwithMATS

to supporteachshot:

for back-up. With two

and J-3andJ-ILof TG 7,1providedforfhreeC-97’S

oneeachfor Flyaways1 and 2 with the thirdaircraft

shotsscheduledfor the sameor consecutivedays}

a fourthC-97was committed. Theseaircraftnormally

hoursprior b scheduledshottime,

Flyaway#l aircraftforUCRL and IASL shotswere

arrived at Fred 36

routed Bniwetok-

Hickam-Alamedaor Eniwetok-Hickam-Kirtland,respectively,in orderto

achieveminixmn’nenroutetime to theLaboratoryhavingprimaryinterest

CO?:~~iDOEin the cloudsamplesaboard.Flyaway#2 requirementswere combinedtith
~;JiLRc

otherflyawam$wheneverpossible,and routingwas determinedon thebasis /d
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of therelativeurgencyof themmples aboard~Allflightstermfiatedat

lYavis.

MATS

back-up?s

providedback-upaircraftat Hiok=

wereused to supportFlyaways~ch

and TravisAl?lYs. The Trams

were routedto both Alameda

endKirtland, As a commonpractice,MATS transfe~edthe samplesand COLL’”

Iers fromone aircraftto anotherat Hick&an.Thisconsumedconsiderably

less time thanrefuelingthe originalaircraftwouldhave;and, in many

instances,the sempleawereairborne

from Eniwetok. Averageelapsedtime

fromWwetok to Kirthnd 25 hours.

againwithinS minutesof theirarrival

fhm Eniwetokto Aleme@&was 21 hours;

RoutingthroughAlamedato Kirtl.end

addedless than2 hoursto totalelapsedtime.
.Lv..w >

The TG 7.10p Plan’’placedresponsibilityforhandlingPlyawayeon-

J-hin coordinationwithJ-3andJ-1. Theactualworkingarrangements
.

whichevolvedwerethatJ-3determinedwhichsampleseachTaskUnithadto

return, thedesireddeparturetime,routingand couriers,and informed

J-1+. J-& orderedsamplereturnaircraftthroughJ’TFSEVEN,operatedthe

samplereturncompoundon Wed, assuredthatsampleswere properlypacked

endmarked,deliveredthem to the Flyawayaircraftand releasedthe air-

craftto the JTFS-

tomove passengerswas

portationofpersonnel

SampleReturnDirector. Althoughuse of Flyaways
I :-!.

discouraged,J-1 handledany requestsfor trans- ~~ -’

forurgentofficialor personalreasons. P& ,fj7
\

The Samplereturnresponsibilitiesassignedb CommanderTaskGroup 1,

?.1 by CommanderJ~ SEVR?wlll be the primaryfWction of J-4wlth WeAe-P
h: ,

tame fromJ-1 and J-s,(ReferenceCTG 7.10perationPlan - AnnexG.) 4{

Responsibilities. ,
4

,-
J-3,TaSk~rOUP?.lwi~$ ‘;;

1. Contacttaskunitsparticipatingin each eventto detezmink
(

type and approximatenumberof samplesto be returmedon flyaway _ #
aircraft.

I

/s /
tOplEtI/DOE
.lANLRC PAGE ===
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2. Monitorrecoveryof @l samplesad keepJ-4,7.1Sample
Ret~ Officeradvl~edM toprogressandestbated
time.

3. AdviseJ-&on anticipatednumber,size,weight,
levelof a31samples.

~i~~ox’dinatewithJ-hon consolidationof samples

J-1,TaskGroup7.1wills

finalrecovery

cube,radiatio

wheneverpm

1. Be adtisedbyJ-~ as to numberof passengersand couriersb~
namewhowillaccompanyflyawayaircraft.

2. Performthe necessaryclearancefunctions,and amendor cut
travelordersas necess=ye

3. Arrangewater,air and/orland transporl,ationas maybe re-
quiredta the MATS Terminal on FYed,andassistin processing,anc
clearancethroughU. S. CustomsatMATS lerminal~

b. htide mamportation section,TaskGroup7.2, mab zb hOWS
priorto departurewithcompletedm~ Fom 53 (p=senger~Oking
Form).

J4, TaskGroup7,1will:

1. ThroughJ-b JTF SEVEN,determineavailabilityof flyawayair-
craftand be advisedas to name of MilitaryCourierad number of
passengers.

2. Immediatelyaftereachshotcontacttheofficerin charge
samplerecoveryunitFredlx determinewhenlastsamplerwillbe
down, If thereare any unusualgroundor water ssmplesto be
recovered,J-3 shouldbe contactedimmediatelyafterthe shotta
get an estimatedrecoverytlmec

3. Basedon informationobtainedfromSsmpleRecoveryOfficerand
J-3adviseMATSControlOfficerof esttiatedtimeof departureof
flyaway.

~. Collect,inspectforpackaging,marking,radiationleve,mani
festandloadaboardflyawayaircraftallholdbackandcurrent
samplesfrompreviousshots~ Also all otherclassifiedandun-
classifiedmaterialbeingreturnedto the laboratoriestia flyawa
aircraft.

~. AdmLseMATSZ4anifestingSectionof the totalnumberof pieces

C?~lF2/DOE and totalweightto be placedaboardflyawayaircraft.
L~{L i?C

6. Advlsel’4ATSPassengerSectionof numberof passengera,civili

~&!Enqf [
couriersand militarycouriersand destinationof each.

4.L .,
“7, XnsureRad-SafeOfficerhas drawnlOmr lineon aircraftfloo
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8. Releaseaircraftforflyaway.
,-.
9. Prepareanddispatchflyawaymessage.

In viewof thelargenumberof flyawayaircraftrequiredto satisfy

the shotschedule,coupledwith a reductionof enroutedeliverytime,the

adequatebackupsupportat all times

binedflyawayprogramwas considered

operation.

Newereelt
/-”- ‘“ “f

protidedby J-4,JTF SEVEN,thecorn” I

one of the most successfulof any
I

------ -- . :

A requirementof three(3)flyawayaircraftwere scheduledfor the
2

Teakevent. However,requirementsdid not generatifor Flyaway#l to

Hickam. Flyaway#2 C-97departedJohnstonforHickamat 0203302August;

Loadconsistedof lb piecesat ~0% ~yaway#2 terminatedat HickamATB.

A thirdflyawayC-5&forEniwetokwithfilmforTU-Saborted.This

filmand courierwere

Hicks to Ebiwetokon

Hickamon 2 August.

Remarks:

placedaboardthe Hickarnflyawayand forwardedfrom

MATS scheduledflightdepartingHickamat 2100local

TheinclosedflyawayreportdoesnotincludeflyawaysfortheFigand

Orangeevents.

PAGE ~



3.13

3-60

COMMUNICATIONS

TaskGroup7.1was assignedthe followingcommunicationresponsibil-

itiesby CJTF SEVENfor OperationHARDTACK.

1. Rotide$ cperatemd maintainspsci.~1communicz,”,ions. el.ect,mfc
equi~mentreq~.tredfor conductof scientifictestprogrems.

2. Initiatethe voicetimebroadcastsflo?di eknent; o: jIL‘J’.~”<
FOYCs,

3. Coordina?3special.communicaticms,:equirementsoriginati~.~:: u:.
ordinateta3kunits.

4. PrepareaTG7.1telephone dil-ec-LorYforthellJ axlJohnf~ton
Island.
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3.13.1 Teletype and Mail Service.
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On February 2, 1958, the Task Group 7,1 Mall and Records

Section for Operation Hardtack opened at Parry Island, Enlwetok.

On February 15, 1958, a branch office was opened at Enyu Island,

Bikini. On June 15, 1958, another office was opened at Johnster.

Island. Civilian and military personnel were utilized to man

the three offices. The maximum strength at Parry Island was

nine; the maximum strength at Enyu Island was two; and the

maximum strength at Johnston Island was five. The parry Island

office was open twenty four hours a day, seven days a week

throughout the operation and the other two offices were open

from 0700 until 2400 hours seven days a week. .

Teletypes. Teletype service was furnished at all locations

for the entire Task Group and accounted for the greatest portlo-

of the total work load. During Hardtack, the following listed

teletype traffic was processed by the three offices:

Classified Outgoing----~~’~
Classified Incoming----~4~~
Unclassified Outgoing--~~-~~
Unclassified Incomlng~-g~~-~

Totals~~-~~

Official Correspondence and personal Mail. The Task Group

Mail and Records SectIon normally handled official correspondenr~

only for LASL. However, service was provided for non-LASL unit:

until these organizations had their mail system In operation.

Personal mail was handled in a like manner.

Inter-Atoll Mall. The Task Group 7.1 Mall and Records

Section operated a daily pouch between the mall rooms at Eniwe-

tok and Bikini Atolls. This service was available toallunits[~~

PAGE ~
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of the Task Group and providedan expeditiousmeans of trans-

mitting unclassified and classified (up to and including

Secret RD) correspondencebetween sites. A similar service

was provided between Eniwetok Atoll and Zohnston Island, on the

weekly Reflector Flight and on the MATS flight which stopped

there once a week.

Reading File, A Task Group Reading File was maintained hj

I the Parry Island office. This file consisted of copies of

outgoing correspondenceand teletypes, and was circulated

among the headquarters staff sections.

.
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3.13.2Communications(EniwetokProrhv?Gro&un).CTG7.s——

with.au

semd.ce.

tenance,

the long and shortrangemmwications including

3-62

providedTG 7,1

cryptcgraphic

The in+.vidnslprojectswere resgoncible fer instal?.ation,main-
.

and om~ati:ngof all scientificelec+,rmice~.lip?el?’;m

upon theussrs’reqvcnir::?)n’r..-cl-cl;.:?%fl:>-.:5’:7-/,.

The JTF SEVENtleatherDetach=nentgr~,-i.ds,!COTi,i-!?tLCcKiOllStC the fCl-

lowingoff-atollsc~wtific sites- Kvsaie2Xwaja2,ein~Rcngelap~U’LU~lC)

Ujelang,&ndl’otho$Wake Isla.ndwas servicedby the Ybl at!fdce. :~

addition:the respectiveoff-atollprojectsprn~.dcfltintirown c~YL”iJr.i.ca-

tionsl+inkbetweentheirrespectivesites. Drillmessageswere sentin

April19S8 to providetrainingto all off-atc~.lsitesin order‘~ ex@ite

the promulgationof the forthcomings~otinfomationo

A radiosilencerequiranentdurir.gallchottimeswas establishedby

PAGE ~



CJTFSEVENupontherequest

minutesfromH-3minutestc

“9 3-63

of CTG7.1. Thissilenceconsistedof s

~2 minutesfortheprotectionof scientific

that

Uclw

telephonesam~ce a.~~heEniwetokAtc?J..‘TheEn5.weto!c-Hr.k*aii..f:cmlr:.~dio

Phone Circuit wa~ considered satisfbc-~o.yand a greatjmpuoveilentfrom

the REWINQ operation.

The in~tdl.ation of the TROFO syrtem by C?!G7.5 between M.wetok and

Bikiniwas a greatimprovement.

phonelines,hot Mines,ciphon~

group.

CJTFSEVEN

and operatedby

prodded CTG ‘7.1one

NSA trainedetiisted

cinhonycharnelwhichwas

personnelassignedto CTG

vnj.cg tele-

t.histask

maintained

?.5. The

KY-5 equipnentselectedwas clearedfor SECRET(F@). Subjectequi~ent

povlded exoellentserviceand is recommendedfor fhtureoperations. /ly4’

I
~~:;~:OE ~ PAGE S
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Approximately13~ fiwuencieg were assimed to ~ 761 for scientific

use. EsI’4assignmentsof the frequenciesis highlydesiredin orderthat

participatingactivitiescan advisetheirrespectiv~contl~actcrsfor pur-

chasingtheirrequiredequipment~

TaskUnit S (EG&G)providedthe voicecount-dcl~tir~~ldcastswer ?C:.s?
,-

mcs and 2]13.Oims fcrall elementsof the taskfcrce. ~g VOj.J~ C‘)W.t h?m’yl

broadcastwas capableof patchinginto themajornets,therebyreducin~MS

for obtairingcall signsand ‘Lcevscs

TrustTerritoryconflictedcn several

volume of u..necesswycorrespondence.

from the Hig’.lConnissionen

occasions thereby creating

The additimml respective

RadioStationsw~xe

ferencepr~blms,

The successof

of ~~at mor~e v31;u5 md did net causear.yinter”

mmmunicationsprotidedfor duringoperationHARDTACK

can be con+,ributedto the frequentcommunicationsconferencesbetweenTarlc

ForceCommunicationsOfficersduri~ the interimand build-upperiod,

Sub$ectconferencesare deemednecessary in orderto obtainclosecoordi-

nationand a workingagreementbetweenthe respect~.veTask~roups~



3.13.3 Cmunications(JohnstonIsl~d). RadiocommunicationsduringNEWS-

REELwerehelddownto a bareminimumwith maxhum utilizationbeingplaced

on hard-wirecircuits.At JohnstonIslandthiswas extremelypracticaldue
.

to its size and the concentrationof the scicntifcs:ations. .4dditLmmlly:

a specialhard-wife ci?cuit wasestablishedfrom tinsBunker (J-’?())Switch-

boardto all mannedstationsformuster and coordinationof tke ss:c:lt$.f~.c

effort. This circuitprowl to be an extremeiy-~zluab?.eadjv.net‘CCdw

installeddial system,

Interfe:.encewith scientificinstrumentsfmm all scurcsswas a con-

tinuingproblenthroughoutFA~TACK. Interfersnse C>ourcsswezs determined

by means

‘?cutand

in that,

analization,but was leasteffect,ivoeitherdue to equipmentmal.tictionoy

inherentequipmentdesignlimitations.As a rulenormal.Em equipment

sensitivitywas farbelowthatof the scientificreceivers.The f?cdtion

to this problemwas to make the ECM centermobileand IIsam.pleqlthe inter-

ferencewith a p.-obefromthe scientificreceiversthemselves.This

approachwas triedduringthe NEWSREELphaseof the operationand proved

to be a validconcept+

For futureoperationsinvolvinglarge scaleradiotelemetrythemobile

Em conceptshouldbecontinued,and the equipmentbe of the latestdesign

thatcan be procuredon a loanbasis. Further:sparepartsshouldbe avail-

ablein advancepriorto an equipmentfailureto provide

A sourceof independentpowershouldalsobe prod-dedon

In orderto transmitthe count-downto allproj~cts

COPIED/DOE it wasnecessarytoinstallmediumhigh frequencysingle

maximum flexibility.

a mobilemount~

over longdistances,

side-bandequipnent,) /
LANL RC

for the Teak
7* @r~~gepevent9.This communicationssystemprovidedamore /4+

LA!ti~~”wL
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fapidzheansof notlf@ngthedistantstationsusingWV timebase,in the

caseof delaysor holds~

Thesingle-sidebandequipmentwasinstalledonSand Islandby Task

Group7.5 and operatedby TaskUnit ~ in tie 7 ~d ~mcs bands’ ~ese

frequenciesgaveus extremelygood coveragethroughoutthe Pacificand

unofficialreportsfrom amateuroperatorsin Honolu@ indicatethatthe

transmissionswere receivedin Alaska,Australia,and throughoutthe U.S.

Due to the varietyand typesof receive~sbeilgused byprojecis to COPY

the count-downit was foundnecessaryto instigatea calibrationcountd-

own starting at H-b hours to enable the u~ers t~ have their receiveI’8

properly tuned. This requirement did not exist before with the VHF co~t-

down equipment as these i“eceiverSwere crystal cont~olled and no calibra-.

tionor tuningcount-downwas requiredo
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3.M SECURITY

AS duringpreviousoperations,the securityaotivittesof TuskGroups

7.1 and 7*5 were Jotitr*sPonsibili~es.wit~n ~ ?~l~c“o?d~ation‘or

and establishmentof se~typolideswti eftectedby the Cl:assiftcation

Officer,whilepersonnelsecurityfunctionswero delegatedto thellilitx.y

Executive,J-k The aspects of personnelseoux%tywereredelegateto eow-

thethreebroadgroupsof participantsatLosAlsms (LASL,Saudia,EG&J,

andlS’SRSSU)~IAvemore (UCRL)~and Smiia Basa (MT)*

JTF SEVENSOP*S205-1ttiough205-9,establishingthe ~eeufitYPo~icie:

fcr HARDTACK,werepublishedbetweenlhOctaber and 25 November1957* These

nins docuwnts were re:>rohcedby J-1, TG ?.l,comhinedwith ?!G?.1 Implement.

ing instructions,and Liswibnted to Lhe siaffend suhordina’teunitseB13

December1958. Thisfile co-ist;~+~taathe CTG 7.1 securitypoliciesfor the

operation~

3,14J PredepsrtureSecu.i~ Indoctrination.A jointSeourityIndoctrina-

‘;ionLetterfor Task(lroups7s1 and 7*5 was publishedon 23 .Becem’~er1957.

This lc~teresGaMished the procedures*,obe used in the instructionof

personne-.planningto participatein theoperation.?.twasissued~tiththe

cuncurmaceof CJTFSEVENSand inowpcratedboth the requirementso: the

AEC SecurityManual,Vol. 200(J,and the JTY SEVENS2P 20s-2,“Bas~cSeouxlty

indoctrination•~

Each HARDTACKparticipantwasrequiredto ao@owledgethathe hadread

andhadbeen testedon the contentsof thisletti~ A Stakent to t~s

effectwasforwardedwithhisrequestfortravelorders,andthesignedCOPY

wasrequiredbeforetravelorderswereissued~All statements were filediln

the cognizantAdjutantGeneral~soffice.

3clh.2 ‘lkm=issionof ClassifiedDocumentsin PersonalCustodYof Individ

uals. /bUtilizingJTFSEWN SOP205-4s‘tCourierI@~ctions1t8as a Wider
cm:!-:-::
LMILL: PAGE *
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an appendixto an annexof the AIMINSSTRATIVEPUN NO. l-s?waspublished

on1 November1957● W18 a JPendiXincorporated all courierinstructions

for transmissionof documentsandmaterialbetweenEFUandotherlocations,

andwithin the EPG. Althoughprocedureswere not alw~s followed,in that

writtenauthoritywas not alwa~ obtainedpriorto courieringclassified

documents,no securityviolationswere observed.

The problemspresentduringpast operationsin the shipmentof bulky

classifiedmaterialsthroughthemail were not etidentduringHARDTACK*

This resultedfrom adequateplanningmd coordinationwithCustomsbyTG 7.5

priorto the operationalperiod,

3.14.3 Accessto RestrictedData. JTF SEVENSOP 20s-3,RSecurityClear-

ances,$lspecifiedprerequisitesfor accessto RestrictedData. The ex--

changeof RD betweenDOD and DOD-contractorpersonnelandAEC contractors

requiredcertificationon eachindividualpossessinga militw~ clearance~

No travelorderswere publishedon thesei.xiividualsuntilpropercertifi-

cationwas on filewith TO 7.s. Two participantareaswere established:

certifyingofficereat Los A.lamesprocessedheadquartersand Taskllnits1,

2, ~, 5 and 6;certif~ng officersat FC AFSWP,SandiaBase,processedTU-3.

DuringCASTLEall TG 7.1 personnelrequiringaccesswere certified,with

the concurrenceof CTO 7.1,byCJTF SEVEN,DuringREDWINGandHARDTACKthis

responsibilitywas delegatedto theMilitaryExecutive,J-1,andto FC,

AFSWP,with a minimumnumberof alternates,whichresultedin a

provementover the JTF SEVENcertification,in thatefficiency,

and closercontrolwere enhhnced.

vastti-

facility

3Q~.4 Melusion Areas- JTFSEVENSOP 20%6 directedthe establishment

of policiesand procedureson ExclusionAreas. Accesswss predicatedon
~r,p\@J~

theSi~a Categoryindicatedon the securityyJ~Rc. ‘
know.~1Accesslistsfor eachExclusionArea

Cc?;ro,
l[:<~rel’h

badge,andon the~needto
*L’

werepublished,and exchange [d/
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badgesweremaintainedfor eachindividualrequiringcontinuingaccess,

CertainiIIdi~dUS18 wereauthorizedto gr=t temporwy accesa~

Thesystem

becme unweildy

utilizedW$S generallysatisfacto~~excerptthatit efhx:

under theweightof numerouschanges~ Initiauyjt~S1~l~n

sutmittedthe namesof theirpersonnelwho were to have accessto these

areas. Operationaland otherrequirements,and tiequenteubstitv.t+.l’nsC-.

other individualsfor thosewho were to have performedce~tain~~~:~’i~:”

bilitlesincreasedthe workloadimmensely and sometimesmade the =-cchange

badgeprocedurefw a specific=ea obsoletes l’hiscouldhavel~e~n~~~i~-

atedby more c.ar~~.ip?.armingon the part of the usingagencies~

3e3M cl=r~cese JTFSEVENSOP 205-3$ Wecurity ch?=~cesJ1t requj.1’d

eachTG 7.1participantto possessa Secretor Top Secretmilit~ cleanarce$

or an act%veQ cleamnce. Verificationof theseclearanceswas required;T7

J-1beforetravel

Thisverification

crdersauthorizingentryinto the F?2 cauldbe issued,

was ottainedfrom threeareas:

1. AEC ContractorPersonnel:Q-clearedpersonnelwere indiuatedon
the statusreportsemanatingfromthesubordinateorganizations.
Theselistswerecompiledat inter=ls$andferwardedtO ~ 765to
be confirmed.TG 7.5thennotifiedtheMilit=y ~ecuti~: J-1$@f
theconfirmation.

2, MilitaryandDOD CivilianPersonnel$TheMilitaryEresutive}J“-.
was responsiblefor the verificationof clearanceson al].DOD person”.
nel assignedto TG 701exceptforthoseundertheoperationalcontro:
of ‘IU-j.Thisverificationwasobtainedfromthecogniz~ntsecuritil
officer,As a memberof J-2,JTFSEVENgtheMilitaw ExecUtive~J--;-?
alsohad theauthorityto grantmilitaryclearancesin certainin-
stances.Clearamesgrantedby theMilitaryExecutivetotaled37:
twoof themCryptoclearances.

3. TU-3Military,DODCitilian,andEODContractor”Personnel~Persor--
nelundertheo~erationalcontrolof TaskUnit3 werecertifiedfor
access * Ill)ty-FCAFSWPO Sincethisorganititionwas responsiblefor
the issuanceof its own overseastravelorders,verificationof cleai=
anteswas assumedby the unit.

3,4.6 Bad~eRequests, JTF SEVENSOP 205-6outlinedproceduresto be

utilizedfor badging. Threesimplified(overpast operations)Si@a Cate-
)?~

t8~h?rjOE~gories were ind omthe~e .badgde$$anda color system pnxdded identi-

fANLf?C Phf?r M



.
9

3-70

flcationof areaof accessandother thm routineauthorlzationso

Thep=cessingofbadgeswas a simpleoperation,exceptfornumerous

changesandresubmissions,andno majorproblauswereencountered.Whs~J

timelimitsexceededthearrivalin theEPGof an individual,anOl13roes:

was sentanda badgerequestfon wasaccomplishedon the site.

Photographswereprotidedby the subordinateunits,and badgss--lmr~.

on the badgerequestfoxm submittedby Los

Base--werefabricatedin the field~

3.lh7 comlianc~~~thCI~CpAcserial0200—-—

Alsmos,Livermore,am! S,Y.”J:

CINCPACSerial020: dated1

April1952,lq3nJ.~letckAtoll;SecurityInstxuctions,~ldefinestheg+-:=rfi

securityrequirementsforentryintotheEPG. Securityof theprovl% ,

groundis a responsibilityof CINCPAC. .

All TG 7.1personnelhad to be undertheprovisionsof paragraph4 FS

IIgoedsecurityrisks.”Thisdeterminationwasbasedcn certificationt.:”-

eachindividualwasmentallyandemotionallystable;thathe possessed~h=

integrity,discretion,andresponsibilityessentialto thesecurityof

classifiedinformation;thathis reputationandrecordsreve~edno infer.

mationwhichtendedto indicateanydegreeof disloyaltyto theWted

States;andthathe hadbeenthroughlyindoctrinatedin efistinginstruc-

tionsforthesecurityofclassifiedmilitaryhformation.

Eachinditiduslwas certifiedby immediate~periorstC TJOS~~os: t~

Tu-3,or toLivermoreundertheprovisionsof theletter.Compiledus::

weresubmittedperiodicallyto JTPSEVEN$CINCPAC,theTG 7.1LNO~s,and

to TG ?.2. Whenthetimeelementdemanded,wiremessagesweresent. Each

travelorderpublishedby TO ‘7.2alsocertifiedeachindltidualto the

provisions.During HARDTACKa totalof 237bcertificationswere submitted

~2~i~~lD~~ by roster,and 3&0by wire message.

~pj\LRc ‘
Althoughthe proceduresin use duringthe operationswere repetitious

/
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frequentlyponderuus,no particulwproblemswereposed andinno case

entryd-eniedas a resultof a breakdonin thesystem~

Pargaph Lc of the letterdefinedthoseitentsclassifiedas contr?%~:,i

material.Eachindividualwasthoroughlyindoctrinated,andviolationsN---

limitedto fourin TU-2andelevenin TU-3● Themajor5.tyof violations

resultedfrommisinterpretationsaboutstoragefacilitiesin Hawaii.

3.lb.8SecurityBriefings.Securitybriefingsheldduringpastcp~=afiA +

by TO ‘?.2forallTO ?.1personnelarfivingin theEPG were elimina’cedat

theinsistenceof ~TG 7,1. The individual.backgroundof experiencein

stringentsecur~“};’enviromnentsat all operatinglocationsin the Unibed

States,and the SecurityIndoctrinationletterwere consideredaclequatc~

In March 1958thebaggageSemh for~ officers~d officer-gradeci~.~a@

was also eliminated,exceptfor spotchecks~ A certificatewas substituted-

3.1.&.9SecurityPosters. Priorto HARDTAOKsecuritypostersw~rsreqvc~’x?

frm JTF SEVENby TG 7,1. Thesewereplacedat advantageousIocatior<

throughoutsitesand buildingsutilizedby TO 7.1. However,themethod

utilizeddid not appearto be entirelysatisfacto~,and couldbe improved

by givingthisresponsibilityto TO 7.2forEniwetokIsland,andto TG

for otherlocations.

3J&do setit~violations.secufityfiolationswere

overalleffort,themostserioushavingbeensafefiles

VIOIATION HDCmls Tu-1 ‘m-2 TU-3

FileSafesOpen 6 1 13 4

DocumentsAdrift o Lhz

ContrabandOffenses o 0 Lu

BadgeOffenses 7 11 99

TOTAL 13 16 30 26

quiteminor to

left open.

TU-4 TU-5

3L

1 1

0 0

3 12

7 17

7=5

TM

o

0

0

h
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3~14Jl Recommendations.Shipmentsecurityinstructionsshouldba issued

andindivl&ls responsibilitiesassignedto thoseconcernedatleasta

monthbeforeanyclassifiedmaterialis forwardedto EPG. The reasonfor

thisis thatdutig the earlyphasesvaluableand highlyclassifiedShip-

ments arrivedand were storedwithoutthe recipientbeingawareof the

presencewithouta tedioustrackdown.

The compoundareashouldalsobe clcsedand guardedas soone: ‘t~

Headquartersandotherpersonnelarrive,sinceclassifieddiscussionsw~i-*

takingplacewhile contractorpersonnelstillhad accessto the-compaun,l

even thoughtheyw=renot Q cleared.

.

/7s
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3.15 CLASSIFICATION

The-TaskGroup Cla881ficatlonOfficeworked Very clo8ely

with the Task Force Classification Officer. Except for the
.

beginning of Operation Hardtack~ however, there were not many

problems for the classification office - which indicated that

the guide was adequate, and most personnel knew how to use the

guide. Because of the reduced need for the services of classl-

ftcation people, it is suggested that on the next operation one

per60n can handle both 7.1 and ~F-7 HQ responsibilities”

There was very little in the present guide to find fault

with. It is suggested, however, that operation plans (stating

shot time) for the shots be permitted to be issued as unclassi-

fied at least two weeks before the.shot Instead of the present

three deyu. There Is nothing magical about three days, and

from an operation point of view, two weeks is logical, provided

there 1s no other reason to classify same.

Also, it is suggested that a general classification policy

be accepted, that, what 1s visible to the general population

of an atoll be considered unclassified.



.
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3.17 WmTf

3.17.1Re6sration. TheTaskGroup7.1Administrative

HARDTAOKestablishedsafetyas a commandresponsibility
.1

3-03

PlanforOperation

and assigneda
ri;”c,:”’;,, ,-

SafetyAdvisorto HeadquartersZYl?.1 forconsultationon al matters+w+

TheSafetyAdtisorspoketo thefiojectOfficersat a meetingtn

Albuquerquein thefallof 1957on ~ ttsafety problat~ i:”,. ~: :

ForwardArea~~.InJi-tidualWoject Meet3.ngsheldin Los Alamosin 3ecembc~

1957,wereattead?dbymmbers of the safetygroupto acquaintthemwith

the ~~cbl.~.ns associatedwith the p~o~ects,~~d to provide+hc ..~-~~~.

tunltyb recommendsafepractices.

TWO paperson healthand safetyconsiderationsat the EniwetokkYoYing.

OroundSwere distributedto allpersomelbeforetheirarrivalat * ~.: J

~ @sonwas maintainedwithJ-4OR ‘~ . sk+.-Np’h~A~~
f6 7,/~e~f~~ @~l&’~

handlingandstorageof hazardousmaterialsanddevices.~~
-d rwaw~> AFB

~ttended#JTF 7 meetin~heldin SanDiegolinJanuary- on
49~ F6~P~ap9 i9513

~ problemsassociatedwithhandlingandshippingdevicesfwm their “
~ I.-9*

pcintoforlginti~ TheSafetyAdvisorprepa%s,:.a papere;!

safetyproblemsandemergencyactionconnectedwiththetesttievices.~i.~

paperwasmadetheSafety

In consultationwith

facilitiesd structures

AnnextotheJTF7 Shippingplan.

J-6,plansand specificationsfor testsite

were examinedfor safetyconsiderations~

3.17.2 Personnel.ThestafffhnctionofSafetyAdvisorto theCommander,

TaskGroup‘7.1,wasassignedtoRoyReider,Safetyl)irectoroftheLos

AlamosScientificLaboratory.Xn additionto Reider,thepostwasfilled

:)>\ED/DoE by StaffWmbers ~~of the&tSL. Safety _
~;,;lLN “

Advisorswerep~se?t,at thetestsitefromFebruary16 to the endof the /7’~

tii,z~c-’w’ PAGE /+’%f
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operationandwerelocatedat BikiniandJlniwetokAtollsandat Johnston

Islands●

One

Takingpartin rotationat theEIGwerethe following

mlis stout

J. RobertPenland

RoyRaider

James(3.Stearns

C. Au8tinBurch

SafetyOfficerwas in residenceat JohnstonIslandfra June29

to August19, 195&,

3.17.3 Operatio=soThemovementof all hazardousmaterisls$hc’~ufliil: +:’—w-

devlces,intoand out of the EPG, betweenand withinatolls,was carrie~

out withproceduresadvisedupon by the SafetyAdvisorwho was in atten~

danceat one stageor snotherduring such movements.

Reject stations,towers,tower elevators and stations,zeropoii~i

barges,facilitiesand equipnent,boatsand vehicles,and recrea%.iona~

cmtivitieswere surveyedand examinedfor safety.

Problemsof mutualinterestwere coordimtedwith safetypersonnelof

otherTaskGroups.

Accidentreports and formswerecompletedon alldisaklingand serior~

injties. Formswere distributedto the home officesof the employees

involvedand to the Bureauof IhnployeesCompensationat theirofficein

Honolulu,T. H.

Safetyinformationwas publishedin the InfomnationBulletinsissued

by the AdjutantGenerallsoffice$J-1.

In connectionwith testrocketfiringsfromJohnstonIsland$the Safet~

Officerwas appofitedRocketRangeSafetyOfficerto coordinatesafety

Roceduresweredevelopedto
/7{

.

testrocketfifings,theestab-

PAGE ~
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zones,watersair$andgroundexclusionareas,and

~ert thegeneralwpulationO

Routineinspectionsof~ stationswere

specialattentionwas givento smallboat activities

tion.

carriedout,and

md persnnelevacnr-

Safetybulletinswereissuedfor the guidanceof personnelin v~e%-.xl~

the Teakand Orangeevents.

3.17.4 UnusualIncidentsand SpecialProblems. Severalhelicoptercrashi:.

occurredduringthe operation;one resultedin the deathof a TG 7.1

scientist.That accidentis discussedin the I!AccidentSummaryl~and a

completereportis on file in the officeof the SafetyAdtisor~ Other

crashesresultedin minorinjuries. .

Use ofmotar vehiclescontinuedto be a problem. Thereware~

instancesof *use to gevermuemtvehicles, drjvingin an unsafemanne~,

~-~~onditione and vehicledeei~ and overloadingvekd.cles~

(Oneobserverreportedelevenmen wereridingin or on one jeep.) Greater

disciplinaryactionappearsto be indicated.Part of-theprob--liee --’

&e d2fflsu3tysfindenWying W-personnel involved. Severalincidents

occurredat night and the vehiclesweredamagedand abandcned.

At the requestof JTF 7, sharknetswere installedaroundthe swinnnirg

areasat Parry,Mwetok and JaptanIslandsat EniwetokAtoll.and at !3TU

Islandat BikiniAtoll. Thesewere demagedby roughseas and by wave

actionfollowingdetonationof detices~ Theywere intactless than three

months. Therewere no reportsduringthe Operationof injuryto personn~

of m 7.1~from attack
by sea life. One TG 7.5

employeesteppedon a StoneFishin theswinmingareaoffEniwetokIsland

andwasdisabledfor a fewdays.
/~7’

PA(3E/’



301705 Roll-up.All stationsweregiven ● finalcheck

~aftm the last event.

3,17.6 Accidentsummw.
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PlflVACYACTMATERIALIIEMOKD

Personnel.

Onefatalityoccurredte ‘lU7.1personnel ,a UCRLsen:~.

scientistswasdrownedwhena helicopterwentdownin thewateroffRej”-.

Island,EniwetokAtollsduringa rainsquallon anlght flighton April?>

1958* . was a passengerin thesamecraftand was hospital-

ised for threedays. had stoppedb-eathtngand was rev%ml bymean~

of artificialrespirationappliedby . - .------- -----, anotherpa:=”

sengerD.andthecrew. .

‘J%ratio”of=>~ling~wi--~ d$eeeeeu+-mlnortn~w~- .,

-.* -higk+ut$f 77 ~uries =d ~seasesreportedtO the~spens=ies~

~ resultedin timelostfmxnwork.
f,

Of thel$disabllnginjuries,nineoriginatedin recreational.ac’;iti-

tiesandnine wereoccupational.Ofierw~

thepotentiallyseriousinjuryof

serious;noneresultedin a losttimeof more

Briefly,lost-timeoccupationalinjuries

the deathof and

, none of the accidentawer?

than ‘Areedays.

wereas follows: Two bGck

inj+ea resulted+ llftingcylindersandwhileworkingon a rocket

launcher,tipof fingeramputatedwhileoperatinghoist, fr~~e~ts lmbe~%?

in shoulderfrcQblastingcap,inj&ed thighwhen equipment shiftedon Jc6k

of ship,dislocatedelbowwhenemployeeslippedon greasydeckof Ship$

fungusinfectionon leg.

‘lherecreationalaccidentswereas follows:IYacturedankletile

playingbasketball,dislocatedthrobwhileplayingsoftball,dislocated

kneecapwhileplayingvolleybll,an infectedeyewhenhitby coconut

beingtassed$probablyinsectbitewhileon beach,lacerationficmrustY /7



metalonbeach$Injuredbackwhenemployse

dayslost~e to sunburn,andbrokenankle

bablywhileintoxicated.Anotheremployee
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slippedon rock on beach$three

whenemployeeslipped,pro-

wssdisabledatEniwetokfrom

sunburnreceivedIn Honolulupriorto arriva at Eniwetok.

A preliminaryexaminationshowsthefojlwing injuriesreportte di$.

pensoriesat JohnstonIsland:

occupational-16

~ecreational- 7

Total‘~~

Therecreationalin$urlesweremainly‘rmnvolleyball,tennis,2nfi -

watersports. Occupationalinjuriesweremcstlyfrom strikingstationary

objects~theuseof handtools,andfalls. .

Vehicles.

Six men sufferedminor

Fires.

Therewereno fires

Operation.

3.17.7 SpecialComment.

in

A

injuriesin fourvehicleincidents.

T(37.1facilitiesor equipnentduringthe

recommendationfroma Fretiousreportis rE-

peated;In fitureoperationsconsiderationshouldbe givento usingsafet~

personnelfkommajorparticipatinglaboratories,integrati~~therewith
.

Individualswho havehadpretioustestoperationexperienc~.Suckintegra-

tionshouldbe canpleteenoughto furictionfor the benefitof all elements

of the ScientificTaskGroupwithou~ duplicationof personnel~

-d~.

Participatingorganizationsshouldselecttestpersonnelwith the

properphysicalqualificationsto meet the demandsof the testsiteenvi-

ronment~~~\~DIDOE Thespecificationsof theAdministrativePlanmedicalrequire-

@ ~c mantaarestrictegoughif interpretedproperly. //7?ClJ?’!-:--~
LL.NL;j+- PAGE ~.
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with

New testpersonnelshouldbe thoroughlyindoctrinatedandoriented

respectb thepeculiarhazardsand~ environmentof the~ ~ ~ .-#

#$=-

A u magazineareashouldbe builton the northend of ParryIsland

toaccommodatethesmall~sntities

usedby ‘N3?.1. Separate buildings

~ storeincompatiblematerials.
—’

of hazardousmaterialsand explosive=

shouldbe constructedin orderto ~

The area shouldbe ~

3fencein orderto store~ trailersof hazardousmaterials.

AU plansfornewstructuresandfacilitiesshouldbe examinedfor

personnelsafety. Safetyconsiderationshave teenparticularlylacking “

in structuresdesignedforhousingpersonnel, ,

It shouldbe realizedby~ personcelthatproperdriving,.

practicesand reasonablecareof Governmentmotorvehiclesare the res-

ponsibilitiesof the individualand particularlyof his supervisor.In

the pasttheseresponsibilitieshavebeentakenlightlyby scmepeople-

-M.z@~#ctfon shouldbe institutedagainstthosewho drivein an

unsafemannerand thosewho negligentlyabuseGovernmentequipment.

7/
Cons&e@on s d &’ gi4dnka~igning”a Safet~Ad&50r .ti,the
‘ / ? ./ ?/ /“ ; ‘ ;’’”’,!.”

~[

Stafdyf,, o

““”/’~ep;po$:;,fi:?:+?~~:’:+!:~$~’!”= “
&l&a

~ f{

es ,r~801veW’ confli~tsthat~opetlmnexist,
/,’.,‘- ‘,:’;”:/ .,. ,,.,”. - ,. .“... . ,.,, ,.,.,-

b$~eezi”~: o~ e ablished~}differ~n’torga&izaiimsi Tlis 5afeky-
f’ : .; , j:jj ,;.;;. $, j<, -; . u,<

Advisor

““!J?Z~ZsLei&e25,2ce, “ ““”

bdkgroundin va’fiedsa$etyworkJstatu”rein

/ -,tie ~ie d

ings

TheSafetyOfficers

withTaskGroup7.1

reporta completelycooperativeresponsein deal-

personnelat JohnstonIsland.
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3.18 DISPOSITIONOF FORCES (ROLL-UP)

3.18:1 General.

Personnelof the Taak Group began to be graduallyredeployed

from the EPG to the 21 during the last week of April. This rede-

ployment followed the detonation of Yucca on April 28, 1958, and

continued through the middle of August 1958. Following the deton~

~?tion of ‘ the last device) on August 18, 1958, the remaining

personnel phased out rapidly.

.

.
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3.18.3 PropertyRoll-Up

Property

three phases

Roll-Up,and

roll-up for Hardtack can be broken down lnt(

as follows: Bikini Roll-Up, Newsreel

Eniwetok Roll-UP.

Bikini Roll-UP -- Final roll-up took place after the

detonation of Juniper on 22 July 1958, Prior to that

date however, due to having no further participation :::

the remalnlng shots, a

DOD, closed down their

ferred their equipment

number of’ pro$ects, principally

activities at Bikini, and tre.n:-

to Parry for return to the ZI ;:*

use at Eniwetok or Johnston. >

On 23 July, roll-up began in earnest and it ts.anti-

clpated at the time of writing this report that It will

be completed by 5 August 1958. In many Instances f:i.’i”’

packing of trailers and crated cargo was accomplished ct

Blkint, however a certain quantity of equipment was re-

turned to Eniwetok for processing and documentation for

21 shipment. J-4 arranged with H&N the usual carpentr;

and rigger service, and provided

hsilica g-e, etc.s from J-4 stock

for movement by water and air to

rubberized hair, ktmpak.

for packing equZpment

Entwetok.

Newsreel Roll-Up~-- At the time of submission of thl.

report, the following plans have been made for roll-up

of qulpment at Johnston.
@@
@\. w It is planned to schedule water ltft from Johnston

to Pearl Harbor In the following manner:

. Last shot plus five -- LSD
j[:’:$’;’:zz,

L 2 Last shot plus ten -- MT
J’

Last shot plue-en -- LSD”
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Manifestswlll”be flown to the Task Group 7.1,

3-4 LiaisonOfficer at Htckam,and he in turn will pre

book this cargo for movement on to the 21 on any

available MSTS or commercial vessel.

Arrangements have been made for Task Oroup 7.2 to

have an ordnance team at Johnston for receipt of Task

Group 7.1 vehicles, and to process them there for rel.

to the appropriateordnancedepot.

J-4 will provide the normalroll-up servicesof

furnishingpackingmaterial from stock, carpenters art

labor, and will either document or assist in documentl

cargo.

# Eniwetok

process that

varying pace

,

.

Roll-UP -- Partial roll-up was a cotitinu

began early in June and continued at e

up until final roll-up. On 18 July ‘coin

pletlon of TV-1 shots brought on a surge of roll-up

activity and again another surge was brought about by

the roll-up of activities at Bikini. Starting with th

Haiti Victory which salded on 12 June 58, J-4 shipped

trailers and general cargo on all vessels returning t
.

21 or to Honolulu. Various weapon components such as

spare parts, HE and gas bottles were returned on Samp

Return Flyaways to the appropriate laboratory. Origl

J-4 planned to use the Brostrom as a final roll-up sh

@p\tQl~Q~ on 1 September 1958. At the time of writing this rep
~~y~~Rc

(l August 1%8) It appears that roll-up wI1l have bee

-accomplished by moving out remaining cargo after the
@

last.shot @presumably about 10-lS August) by uscy;~p;:u+,
l~,~~~p”#

of the reefer “Carron,” and the LSD Monticello which

P
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will sail-on 14 August.

me to the late closing date of Hardtack and the Impending

“Mill-Race” operation at the Nevada Test Site It has been

necessary to return an unusuallylarge amount of electronic

gear by air for TU-2 and TU-5. Sixty-five thousand pounds were

booked in the last six days of July and It Is eatiwted they “’””

ship 38,poundsin Au6ust0

The IBM 704 computerwill be shut down 6 August 1958,and

returnedto the 21 on two SAM c-124!son 14 August 1958.

.
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3,19CONCLUSIONSANDRECOMMENDATIONS

3019.1 Gener-d. I

Sitesand Scheduling.

me separationof weaponslaborato~yactivitiesinto two sitesas well

as establisl’xnentof multiplecapabilitiesat each siteprovedto be one’of

the primarymeansby whichthe operationwas accmn~)::s’jeclon e reagona’de

timescale. It is recommendedthatfutur~opsra+i.onsfollcwthe sanepat-

tern,althoughsubstitutionof Taongifor 3i!<i~l.~ sho~Ildprcvetobe extreme-

ly advantageousdue to themore favorableweathersituationat Taongi~ The

developmentof techniquesfor conductingopen sea firingsshouldalsobe

timorouslypursuedbecause of theirmany operationaladvantages.
●

It appearsthat it wouldbe advantageousto seperateweaponsdevel~-ent,;,
‘m.!

testsfromeffectstestsin the cm location. In general.,effectstests .

requirea greatdealmore support,havemany more operationalltiitations,

and interposesscheduleinterferenceswith developmenttestse

Organization.

The fact thatILARDTACK,which

operationscombined,was conducted

was largerth~. all of the o~~~erPacific

on virtuallythe sametime scalrindicates

thatdespiteproblemsthe

Most of the problem

originatedbecauseof the

organizationfunctionedefficiently.

which arose during the course of the operation \\

split responsibility status of projeet officers or ‘~
t

seniorlaboratoryrepresentatives(TaskUnit Commnders)~

or TaskUnit Commanderis chargedby his home organization

sponsibilityof carryingout an assignedscientifictask.

\@’ careerprogressiondependsto someextenton how well this\\Q
A? .,?$

The project officer ~

with the re-

This individuals i

task is accomp- ;

“<t--:”lished. On the otherhand,the sameindividualis also amember of the Task .’”~~c

Force,and thereforeis subjectto the directionof TaskGroupand TaskForce
/dQ

commandelemen ~~F,,f~: ~rections =e not alwayscompatible~ th those i,

!f!,~@
I

PAGE/77fl ‘“----
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receivedfromthelaboratoryor home agency. Problemswhicharosefrom

suchcausesware subjectedto on-the-spota*’titrz~ysnluticns in the interest

of Ngetting the job done.” These solutioyi~wsre not nesessa~.ly the most

satisfactoryfrom the standpoint of these ~~n”?med. Tit is ‘~eccmenc?ed f/.,

thatprior

be reached

TaskForce
----- .- —.. --

communicationto fieldpersonnel.IzI~~: ‘.~ +ll~i~e’-;rL:-L-~N~ ~~~H:~’TACK
<-A’

organizationoffersthebestpossiblesolut?.ontc t;iecondu?tGf a Pacific

test operation. Priorto anotherope:+e.tio-ithe en~i:e~rga~ii?tionpicture

shouldbe fullyexploredby all participating o~el’ies. .

Operational Limitations. .

Becauseof the falloutdifficultyof Iiringshctsof lar~e~eld,

operationallimitationsimposedby experimentalprogrms can seriously delay
,--..,-

an entire test schedule.~,Specialattention shouldbe devctedin techtical1)
/

planningtomeansof reducingor eliminatingas

whichcouldimposelimitationsas to when,how,

Radiochemicalsanplingby aircraftimposesmore

operationallimitationson thefiringof avera~ecie-mlopn=ntalshetsthan

doesanyotherexperimentor program. lt, in additio:.:5mposesa heav
,...-___ \!

supportloadon TaskForceor supportir~elem=nts,[it is ycorhlen,iecl that~.”
I

the developmentof a sjmplereliablei~expens+.ve~,)ckej.s~r.r’i~l~sy!;t~be~.,

vigorouslypursued.

r$i~ Persomel andMorale.~(jQi
@:,\\%$J
\p Experiencedand skilledscientificpersonnelare the

assetassociatedwiththe nucleartestingcapability.in

is spentfor attentiondevotedto thesepersonnelthan is

/--

Tmost valuatlesingle
i

general,lessmoney }

devotedto the /
/i

maintenance,shipment,and protection of the equipment which they design, A

cfl!l~~/~&
(
?

l{,I{~RCfl
PAGE ~ (
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~tmanyef thesepeoplehave

andeachparticipationinvolves
‘)partlcip:tedin many consecutivetest series,

a considerablesacrificeof personalcomfort ‘\

atifamilylift. TheBkillsand talentsthat the~epe~pleY-.?essare in
I

/

considerabledemamiin otherfieldsof endeavorsam? the en~.of eachopera- i
/

tionfindsa notinsignificantnumberrealizingtha’jthey ca: fh~ an /
/

equallyinterestingand ~obably more luerati.ve:c”:xh:ch (’n-~-r-tICequive [

thepersonalsacrificesanddiscomfortcf nucle%-ws~’ngs
i

i

/’Quartersand recreationalfacilitiesat EFG FW, wherec~’pmed to those ‘.;

availableto most of thesepeoplein any put of thfi‘:~ited~=te~? ~tirelY .

substandard-Mostpersonnelhave no objection:‘,’:~.i-d.ngUBIF: such cmdi- :

tionsfor relativelyshortperiodsof tine. Wbil t.,isis stret:ked to several ‘,

monthsormanyconsecutiveoperationssuchfacilitiesbecomem.satisfaqtory~~

It is recommendedth?tin futureo~erationsprovisionseithw J~emadeto 1

protideforfrequentro$ationof personnelat all levelsto homelaboratories

or stationsgor a markedand extensiveimprovementhe made in li’tingand ,4

recreationalfacilitiesat Em.

.

f
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3.19.2 Personnel and Administration

Security.
\

The Joint Security Indoctrination Letter for Task Groups ~

7.1 and 7.5was i~sued on December 23,
\

1%7, for Hardtack. It

Is strongly recommended that such a document, as well as other ~
/

security procedures, be Issued no later than 1 September o: I..?
‘1

year preceding a Spring operation to allow time for distribut~~

and use of the letter before personnel depart for overseas. ~.----
For Redwing and Hardtack, the TG 7.1 Military Executive

.-..
performed additional duty as Security Officer. ,’”Itis reccm:

)
mended that a full time Security Officer be assigned for fcitur

t
operations, preferably a civilian with exp~rience in AEC , -

)
security procedures.

ClncPac Serial 020 continued to create confusion, delay,

and irritation. 1It Is strongly recommended that the need for

this directive be reviewed on at least two counts: (1) Since 1
/

TG 7.1 personnel have either military or AEC clearance before+

being ordered to EPG, it seems redundant to declare them ltgood”\
1

security risks,”

)

and (2) The list of contraband Items should be

reviewed and elt~er eliminated or shortened and clarified. ,

Transportation.

\MATS performed its prlma~y mission of moving personnel and,’

cargo In a satisfactory manner. However, the record of aborts,1’

late departure, and inconvenient schedules continued during ,/

Hardtack to the extent that the MATS flights to and from EPG (
Y

are universally regarded as the worst feature of a generally

unpleasant tour of duty.

1

It Is recommended that efforts con-

tinue toward improving the convenience and relatabilityof MATS
) i
transportation.

Dmn *
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The inter-atolltransportationby c-54 aircraftwas an

improvementover past operationsand was appreciatedby all

personnel.

Morale.

7
In general the small camps on shot Islands were adequ~+=

in size and space was available upon arrival of our persor I’~

The base camps on Enlwetok and Parry Islands, however, wei”e

inadequate In most respects. On Parry, quarters were still

being constructed on a crash basis when the population neared

Its peak, and It was necessary to move some personnel Sc-?e”?

times as new buildings became available. It is again recc;r
.

mended that camp construction be accomplls~sd between operatl

when it can be done conveniently and ecor;m”.~ally. Other

(facilities on Parry were also inadequate, such as the mess al

camp store, movie theatre, etc. All such facilities, which

are important to comfort and morale, should be designed and

constructed to take care of the operational population before

another test series is undertaken. ----.--,

During Redwing and Hardtack a few persons from TG 7.1

were permitted .tovisit other islands in the Marshall~ Gilber

and Caroline groups as passengers on official trips to projec

sites. These vlslts were highly regarded as a welcome change

from life at the EPG. It is urged that In future operations

the opportunities for such trips be expanded so that most

persons on extended tours may be able to leave the site fOr a



3,19.3 J-3%ction,Planssndtirations~

Comnndcatiom.

For futureoperationsIt is recommendedthatthe

transceiverswithllneterminatione@ipm3nt)for

3-1oo

base consoles(20

themajornetsbe

Instdlledin one centrallocationat eachrespectivesite. Increasesusage

of ~ote~~ unitsfkcmthe base consoleishouldbe used in Meu of base

transceiverswheneverpossible. The consolidationof base consolestations

will assistth9maintenancead securityprcblems.

The swzt~~boardoperatorsat Eniwetokand BikiniAtollscontrolledthe

ciphonycallssatisfactoryduz’ingnomsl operation%~~iti~ re= j

commendedthatan additional

on Nan to handlethespe-ial

Theusageobtainedfrom

mendedfor futureoperations

,J
smallswitchboardbe installedin Buildi.ng.204

ciphonycells&wing an eva~uationphase...

Iklobi?.et!radioswas very slight. It fs re~~.

‘~aiportablepack setsbe used whenever the

needAses in lieuof instx!lled‘hobile”in all vehicles~

In orderto protectscientificelectronicequipnentit is recommend-

?thatmodern!nobileelectroniccountermeasureequipmentwithspeciallytrain--’,

ad operatorsbc providedat eachatollof operation.

Air

-1,

Cperationa.

Conclusions~

ix.The,airliftprotidedwas adequateta supportthescientific
mission. t

b. Administrativedevicessuchas the TCA imposedunwiel~ pro-
cedureson a purelyoperationalrequirementfor airliftbetween
scientificstations-

co Contiolanddispatchof aircraftsupportingthescientific
missionismosteffectivelyexecutedat the place where themission
requirementis generated-

d. Maximumuse of 8cheduledairliftprovidesthe most satisfactory
se~cec

/@

—
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2. Recommendations:

a- Inter-islandairliftat Eniwetokshouldbe consideredas an
operationalmatterandshouldbe arrangedby normalstaffaction
betweenoperatingand usingheadquarters.TheTCAshouldnotbe
concernedwithoperationalrequirementsforhelicoptermissions.

~~ &utithxa@mswati $w-B-36~owk

(/

b. lh TQ7.&operationspersonneland TG 7.s dispatchpersonnel
with properfacilitiesfor controland dispatchof aircraftsup- ‘ ,
portinginter-islandairliftshouldbe at Elmer~ ~--ya~e
~em-mi-ene and D-daye~-*&ng +4iff%ren%-procedure by
eperatingfrmIked-*tweenshotsis- pr=~

c. Regularlyscheduledflightsto the scientificstationsshould
be maintainedthroughallminusone days,arxlshouldbe resumed
againon shot daysas soonas ths Rad-Safesurvey<andrecovery
missionsarecompleted.

d.

-{

Theoperationallimitationsof theagencyprovidinglightair-
craftandhelicoptereuppmt shouldbe establishedpriorto the
operation.ThentheoperationshouldbepIl_edWitiinthelimi-
tationsof the supportagent’~or anotheragencyshouldbe seleeted
which canprotidethe supportrequtied.

1

‘ e. The using agencyshouldnot be requiredto justifyits require-
mentsto the supportingagency. If justificationis required,
thenrequestsfor supportshouldbe routedthruJTF SEVENwhich
shouldmake the approvedrequestsdirectiveon the supporting
agency.

3. MotorVehicles:

1

a. All detailson themaintenanceof vehicles,to includespare
parts,shouldbe workedout between?C 7.2 ~d ~ ?o~ prior to
the startof the oBeration.Smre Dartsshouldbe on hand and
availablefor use
ProvingGround,

.

~o later th& the-arrivsl of vehicles at the

)

!

PAGE,-



CHi’FTERIV

sUHMARYOF TASKUNIT ACTIVITES

4,1 TASKUNITONE,LASLPRWRU!S

4.101 OBJECTIVES

Thefunctionbf.!IWlwasto carryoutexperimentsdesignedtomeasure

certainpropertiesof theLASL- desi~edweaponsand nucleardevices;to

measurecertainphysicalquantitiesof fundamentalimportanceto weaponde-

sign;and to studythe physicsunderly5mgcertaineffectsproducedby nuclear

weaponsor detices~

4.1.2 TECHNIc.UES

Thetechniques

Chapter11,section

used to make the measurementsare describedbrieflyin

2,2. Theyare describedin muchmore

operationaland technicalreportsof the variousprograms

4,103 OmT1@JS

dbtailin thepre-

preparedat LASL.

Theuse of bargesa8 firingpointsformostof theML shots,together

withthe use of two firing siteswhichcouldbe used concurrently,nmde pos-

siblea speed up in the firingscheduleoverpreviousoperationsand greatly

simplifiedoperationalpro~ems.

Forthemoreremotelandsitesandbargeoperations

protidedto experimentalgroupsby the use of houseboats

tageous,
.

the flexibfflty

provedveryadvan-

Helicopterand boat transportationwere @ncr~y good.

The radiationsafetyproblemwas we~ handledand causedlittleincon-

venienceto the scientificporsomel duringthe operation.

Radioandtelephoneccommunicationswere generallygood, and servicewas

very promptwhenunitsbecamedefective~

4.1.4Cawrms

Thehighepeedccmputi~facilitywasveryusefulto TU.1experimenters
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and theoretic-. Itwasa markedadvantaGeto be ableto reducedata

promptlyin

problemsas

machinefor

4s95 J-7

It -S

the fieldwithoutlaborious

newdatabecameavailable.

m-l pwposeb.

hand calculations

Adequatetimewas

.

and to reccsnplte

avafiableon thu

very satisfactoryto havean engineering groupavailablein the

fieldto reconcileand coordinateindividualexperimentalconstructionre-

quirementsup to shottine. TheJ-7unitwasparticul~rlyusefulwhennew

shotswereaddedduringtheseries.

4.1.6 GILIPHIC;u7TS

Thephotographicrequirementsof TU-1wereefficientlyhandled,andAn

additiongraphicartswasableto r.ssistothertaskunitson special WOtilems

that the J-1,J-3,J-4andJ-6sectionsof ‘X27.1

requir-entsof TU-1directlyratherthanto dupli-

catetheirfunctionsh the TU-1 organization+

A systemtoall. owdryruntestsof shotbargeequipnentat the Parry

bargeslipwouldallowstillfiu-theraccelerationof the shot schedules~:iL

out decreasingthe reliabilityof the firing system.

Separationof the-L’tSLandLivermorelaboratoryeffortson twoatolls/

made possiblebettercoordinationof

tetiedin the future if possible.

b orderto maintainmoraleand

7the work at eachsiteend shouldbe re-

improvecoordinationwith the home,

laboratory,it is destieableto rotatepeoplebetweenfieldand the 21

frequently.Thieis especiallyimportantif it is desiredto naintain

capacityto add new devicesto the shotscheduleduringthe operation.

@,tDiD~f
~;,’,\L~c

more

the
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CHAPTER 4

SUMMARY Oi TASK UNIT ACTIVITIES

4,2 TASK UNIT 2, UCRL PROGRAMS

4.2.1 Objectives.

Tu-2 was organized to field UCRL-designed weapons and

nuclear devices and to carry out diagnostic experiments designed

to measure certain of their properties.

4.2.2 Techniques.

The techniques used to obtain the various measurements are

described briefly in Chapter 2, Section 2.3. They are also “

described, in much greater detail In the preoperatlonal and .

technical reports of the variousprograms. .

4.2.3 Operations.

The concept of UCRL and LASL limiting their activities to

separate atolls was Introduced for the first time In Hardtack.

It proved to be a very satisfactory arrangement for the major

portion of the operation, though a combination of factors re-

sulted In the necessity of shifting several UCRL shots to

Eniwetok during the latter stages of the program. Chief among

the factors requiring UCRL to shift devices to Eniwetok was.

the tight production schedules encountered In ‘thefabrication

of devices and the Inherently $oorer shooting weather encountered

at Blklnl when compared to Eniwetok. Much of the diagnostic

support required at Enlwetok was provtded by EG&G; without this

support the two-atoll operation would not have been possible.

4,2.4 Results.
@D/@
~,;ij~ %C The Operation was very successful on all counts.

4.2.$ Recommendations.
:$;:~q:)o~ +$

$
./ The policy of concentrating an individual laboratoryls

?

/. a.
—..— 4
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major effort on one atoll shouldbe continued.)

b.

3

‘Multipleshot sites shouldbe preparedat each atoll

This makea It possible to fire several devices during a short

period of favorable weather. “

c. A mall number of support craft should be equipped

with radios which would permit personnel aboard to communicat

directly with their Task Unit Headquarters. This could be

limited to one each LCM, LCU, and helicopter.

d. Teletype and t~lephone service cleared through Secre

Restricted Data should be available to any complex or Island

on the atoll that is the site of a major camp.
>

e. Each shot within an atoll should have a completely

independent timing and firing system, making in possible to
i

dry run one device while another Is at the ready.

f. The Task Unit Commander should have direct communic

tions from the CP with the sample control aircraft at all tlW

.



4,3 TLSKUNIT 3, DOD PRaRiJ3

TaskU~t 7.1.3was activatedin the

4-30

d= on 15 Harch1958and was or-

ganized

trol of

to conductap~oved weaponeffectstestsunderthe operationalcon-

CTG7.1and the technicaldirectionof Chief,AFSWP. Theorganiza-

tionwas brokenintothree operatingunitswith TaskUnit Headquartersand a

De@y for Eniwetck,where themajorityof projectswere based,aildForw:rd

Area Commandsat Bikiniand,ai’terremovalof zerositesfor Teakand Oralge

were authorized,one at JohnstonIsland. The Bikinistaffwas reducedto

one officerand one enlistedman afterthe Yuccaevent,but was againmanned

in Julyfor the Quinceshot, aftercompletionof theEniwetokparticipation.

Nest of the personnelreleasedat BikiniafterYucca,alongwitha small”

numberfrcunEniwetok$formedtheJohnstonIsl~d Staff. This mrqyqmt

providedefficientcontroloveroprations et both Bikid and Eniwetokas

well as the openingof JohnstonIslandactivitieswith a minimumof overhead,

The Ccxmnander,TaskUnit 7.1.3Enivetok$supportedbya smallstaff

supervisedthe=tivitlesof the Directorsof 8 Rograms and 55Projects

groupedunderthem. (Figure4.1 includesProjects2.$, 2.11,4.1,6.10,. .

6.12,6.13and 9,3whichparticipatedOnlY ti the JohnstonIslti phase).

Dur@ theCperationtithe ZPG apwofimate3.y80TaskUnit3 StaffPersonnel

and 900 ProjectPerso~el participated.The peakstrengthwas reachedon

U April whena totalof 665TaskUnit3 Personnelwerepresentin theEPG.

StaffPersonnelwerefurnk.hedbyl’ie~dCommand, ;FS!F, with a sma31number

of augmentationpersonnelfurnishedby thevariousArmedServicesuponthe

requestof theChief,AF9F~ ProjectpersormelcamebromtheagenciesUst-

ed in theGganizationChart,TaskUnit3.

Theprogramsundertakenwereextensiveandvaried,includingmaximum
rn~\EDl~~E )/
‘J~~Rc effortsin threeDOD shots, (Yucca,Vahooand Umbrella). Althoughdata -s

/

collectedon severalshots,theprimeobjectivesof theProgramSixstudyof

P;.GE-
MW)IDOE

‘.

/
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the ionizationeffectson theionospherecouldnotbe accomplishedin the

EPG. Thep%jectsWU moveto JohnstonIsl=d forWticixtion in Teak

andOrange.Mcraft instrumentationon theyuccashot~~s verySucce=mo

Saneprojects,participatingondevelo~entshots,hadto repeattheirex-

perimentsor changetheiractitityto othershots

changesof somedetices. In generalhowe=r~ the

Chapter1.3 were-t.

dueto scheduleand yield

objectivesoutlinedin

The TaskUnit ‘?.1.3missionwas accomplishedwithoutmajor operaticnv.?

difficulties.Carefulmanagementof manpwer was necessarytoproperlyrdil.-

tainTU-3 Staffsat thethreooperatinglocations.Althoughw mfior

problemswere presented,

the assistanceof ‘IG7.1

~ the projects,with ~

satisfactorysolutionswere found for all, ofken”wi+

StaffAgencies. Specielproblemswerepresent@

personnel,stationedoif Atoll. h many inst~ces~

the excellentcooperationof othergovernmentalagencies,particularly$he

Am WeatherServiceandtheCAAmadethefinalacccmplishnentofthemhsion

possible.

.

/97
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CHAPTER 4

SUMMARY OF- TASK UNIT ACTIVITIES

4,4 TASK UNIT 4. SC ACTIVITIES

4.4.1 Mission of Task Unit 4.

The mission of Task Unit 4 wa6 to organize and field

Programs 32 and 34. These programs performed thaslcfor and

provided information of interest to the AEC and DOD. These

programs were supported by TU-4 staff services consisting of

Photo Support, Construction Liaison personnel, and the Task Unit

counterparts of J-1, J-3 and J-4.

All service projects being performed by Sandia Corporation

for AFSWP, LASL and UCRL were organized into a single progrw

with Sandla project numbers and a Sandia Program Dlrectbr. This

method of organization proved to be highly effective as it not

only provided better service to the organization placing the re-

quirement but allowed closer administrative control over Sandia

personnel connected with these projects.

4.4.2

Staff

January and

arriving in

to Program 34

Operations in the Forward Area.

elements of TU-4 arrived in the Forward Area in

Februa~y with personnel attached to Program 32

March. By April 1st most of the personnel attached

in April when

peak occurred

had arrived. The~flrst personnel peak was reached

111 SC personnel were present at EPO. The second

%n July when 123 SC personnel were present. Over

all, a total of 200 SC personnel have participated In Operation

HARDTACK in the Pacific Area.

,~op “’In early April the disheartening decision was made to fire
-/

. . —

TEAK and ORANGE at Johnston Island, Although this put a consider-
/

able strain on supplying staff elements, technical equipment and
---- /?
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qualified personnel, readiness at Johnston was accomplished well

ahead of schedule without interfering or delaying operations at

Bikini and Enlwetok.

A major ob$ectlve In TU-4 planning was to do all possible

to keep the morale of the participating personnel high. This

was accomplished by providing the following:

1. A firm date for departing for home. This was normally
a two month period.

2. Amateur Radio “Phone Patch” service to the United
States.

3. Boats and motors for water skiing and fishing.

4. Indoor and outdoor sport equipment such as table -
tennis, tennis, volleybal~, f:lshin6po~es~ etc.

5. Tape recorders. These were used for playing music,-
taped meassages from home and for sending taped messages
home.

4.4,3 Conclusions.

An evaluation of early test data shows that the technical

phases of TU-4 participation In the HARDTACK operation were

highly successful. These successeu were achieved, to a great

extent, bu acting upon the below listed recommendationsmade by

Task Unit Four on Operation REDWING:

1. More exte-nslveuse of prefabricationand trailer- ~
mounted Instrumentation.

2. Use of ECM equipment to locate interference. ‘

3. Better recreational facilities and equipment. :
Qp+ !, Better communication facilities.

~Q\% ~%

\

W>$i-
The Amateur Radio “Phone Patch” service provided by TU-4

was by far the outstanding contributor to high morale In the
,e~
%’/; forward area.

‘.:r‘<+ “ “
Even:wlth delays and extensions of the operation, Task

/q

Unit 4 morale remained hiuh.a..
,*-A.v
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4.4.4 Recommendations.

It is recommended that the organizing of all service pro-

jects performed by SC into a single program be continued on

future operations.

)}Amateur radio stations should be encouraged to operate in ‘~

the forward area.
)

The decided improvement of morale due to phone

patch service homme cannot be ignored.

A real effort should be made on future operations in the

early planning stage to provide a more realistic shot schedule

and length of operation estimate. lf this could be done it wduld

permit greater economy in the preparation of components and .

utilization of manpower. .

“JThe shortage of vehicles on Johnston Island caused rea ‘\

delays and unnecessary hardships to TU-4 personnel.
‘\
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4.5 TASK UNIT 5

4.5.1 Timing and Firing - Communications.

Objectives.

The objectives of the timing and firing program on C:eration

HARDTACK were as follows:

1. To provide a reliable system for arming and fir~$ “-e
devices.

2. To supply experimenters with accurate wire, radio, and
voice timing signals on all dry runs and on all detonations.

3. To furnish personnel as members of the arming and fir-
ing parties.

4. To monitor by wire and by radio, vital Information
pertaining to the readineElsof the test devices and
of crucial experiments.

5* To determine the time of c!etonattonwith respect to
world time as broadcast from WWVH, Honolulu, or JJY,
Japan.

6. To provide and operate Bhangmeters, where practicable,
for the preliminary determination of yield.

Procedure.

Seven timing and firing systems, independent In operation,

were installed to provide maximum flexibility in scheduling dry

runs and detonations. The Control Point on Enyu Island at

Bikini Atoll controlled three systems, one of which was moved

to the ABMA Firing Bunker on Johnston Island to control signals

for Operation Newsreel shots. ‘Three additional systenm were em-

ployed for the shots detonated at Enlwetok Atoll, with control

.QQ% exercised from the Control Point on Parry Island. Another
>:$%G
“.kc,”.:’ eystem was located on board the USS Boxer for the high-altitude
\.

balloon shot.

Each system,
><;.

except for the Bc]xerand the Johnston Island

“1! Installations,~.,fi, .\ included one or more timing signal distribution
. grf/

stations. In addition to the Control Points, a total of eleven
,— .
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TIMINO AND FIRING STATIONS
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—

STATION
LOCATION -.

ENIWETOK

?1 (Control Point)
Parry (Elmer)

77,01
Runlt (YvOnne)

77.02
Engebl (Janet)

77.03* Bogon (Irene)

shipboard uss Fullam (DD474)

uss Howorth (DD592) .

USS Killen (DD593) -

YFNB-12

EC-2

BIKINI

70 (Control Point)
Enyu (Nan)

74.01 A~ruklljl (Oboe)

75.02 Bikini (How)

76
Aomoen (George)

78.o1 #
Namu (Charlie)

● ✍ Statlon 77.03 was disconnected after Shot Koa.

~ - Stations 75.02 and 78,01 were decommissionedwhen the

missile system was removed to Johnston Island; late In

the operation, however, the equipment at Station 76 was

removed and installed in Station 75.02.

=763

~%$
PAGE n-J%G. $,? ‘::’ ?~r,.;:;

.> -L, -4.,’ /-
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distribution 8tatlon8 served exper!lmentersin locations at both

atolls, including five shipboard 6tatlon8 operated by the redlo-

slgnal system for the underwater shots. These statlon~ are

l18ted in Table 1.

To provide greater flexibility, the basic timing Sys+:l v“:

completely revised for this operation, By means of a p2tf:!:-

board on the sequence timer, as many as twenty-four separate

times could be selected at any half-minute Interval from -6o

minutes to -2 rntnutes: and at any half-second interval,from -2

minutes to } 1 second. The selected times were transmitted to

the timing station over a single pair of wires as a series clf

100-millisecond pulses. Another patch-board on the timing .

station decoder provided the mean[3whereby any of the timing

signals received from the Control Point could be selected and

distributed to any number of users.

Two radio-tone timing signal systems supplemented the

hardwire systems at Enlwetok and Bikini by providing signals to

users In locations where hardwlre signals were not feasible.

Separate radio-tone systems operated the major Instrumentation

on the two underwater shots and on the high-altltude balloon

Phot ● A similar system was Installed at Johnston Island. A

fl~ing-tone transmitter furnl~hed the signals for arming and

firing the two underwater devlceE~. Users requiring radio signal~,-

wer~ 8upplled with EG&G Tone-receiver units, consisting of a

ratio receiver, a tone-sensitive relay system, and heavy-duty

output relays for operating equipment. To eliminate the possi-

bility of false triggering, two different audto tones were

transmitted simultaneously for each timing signal. ~~pe3
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On the underwater shots, a zero-fiducial net provided the

experimenters with an accurate zero signal.

Voice-time equipment was install~d at both Control Poi’.”s

for broadcasting to all use~s of voice-time signals in synchro-

nization with the timing signals. The count-down was given

live from -6o minutes to -Is minutes. At -15 minutes, the tape

recorder started, and the count-down was given automatically

until zero time. The Boxer and the Johnston

installations were similar. When necessary,

with receiving ~ql~iyncnt for the count-down,

down was also patched Into variouu user nets

Island voice-time

EG&G supplied users

The volce-count-

at the Control

Points. These nets, along with the radio signal ‘ets~ are .

11.stedin Table 2.

The timing and firing installation on the Boxer included

the automatic air-drop sequence timer used on Operation

Plumbbob. Run time could be pre-set to any 1/10 second.

Signals were manually Initiated at the control console from

-6o minutes to -1 minute, and the automatic timing sequence

began at -30 seconds when the ver’bal‘go-ahead” was received.

Both wire and radio signals were transmitted.

The Johnston Island system, originally, at Bikini, included

a sequence timer identical tolthose at Enlwetok and Bikini.

This timer began the timing sequence and transmitted signals

automatically until a specified time prior to zero time. A

“rsady” signal from the launching site then started the new

automatic air-drop sequence timer, which continued to transmit

timing signals through zero time. The new air-drop timer was
Jly

+

similar to the one used on the Bc)xerexcept that It could be ‘
~~\Q~~

:9?;;?s c~?!Er,,.,,-
L&;, :’ ,

PAGE %
‘;-
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TABLE 2

COMMUNICATIONS NETS

‘~-ZCENETS sIf3NALWT&

Enlwetok Vclce-time liO. 1 Radio-Time No.

‘Jo+.ce-time No. 2 Radio-Time 10.

E;&G Net DOD Flr~ng l:et

m:,,.~ (LASL) Net Zero Fidu Net

Jommand (Kleenex) Net

TV-4 (Sandia) “let

ACC (Air Force) I]et

Voice-Time No. 2 Radio-Time No.

EGt?d3Net

LASL Net

Gaslight (UCF1) Net

Harvester (Sandie.) Net

Command (Kleenex) Net

AOC (Air)Force) Net

Tropo (inter-atoil)Net

Bikini+

1

2

“2

USS Boxer Voice-Time Net Radio-Time Net
(count-clownbroadcast through nets
at both atolls)

* - Voice-time No, 1 and Radlo~Tlme No. 1 were removed to

Johnston 181and.

PAGE --
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set for a longer run time.

New-zero racks were designed for this operation to supply

power and arming signals ?-nthe p:?opersequence for the act!~al

firing of all s’mface, bar:e, and underwater shots. ~~ree

types wers Gmpioyed f’or ‘~hediffering requirements of the

laboratories ant the 30D. Thirty-t’wo of the~e r-cks %ere

used, one at each zero e?.te, P~lor to detonation, EG:cG

personr.elon the arming p3r*.yirst?.l-edthe zero rackc zad

made a tho~c”~ghcheclkof all z~r!~-ra~’~functions before

buttoninq-’~pthe site.

Strlc-chart recorders ~no”~’.deda permanent record of all

signals sen’uout from the Control P~int, Monitoring of .

imports.itfunctions at zero sites and at experiment stations

was accompl.i~kedby wire and by radio. Tone-telemetering

was the prfmary method employed for the 2.S3 sh-ots. ‘The

monitoring system for the DCD underwater shots was almost

completely radio.

For speciai experiments, EG&G employed strip-chart

recorders to monitor temp9r&ture, \umidit*/,and pressllreat

zero-site or stati~n lot”.tlor.fl,

A new EGY3 world-time c20ck, ac:lu_?.tetc a ter?ti?of a

millisecond. and four Bhangm&tel’sware located at each Control

Point; these units were triggered by light from the explosion.

To assure good photographic records ~f a detonation, a

weather rade.rconsole was operated in each Control Point.

Results.

The SIX timing and firing systems successfully detonated

all thirty-three shots of Hardtack series. The two Bikini ~P$
Cr--- ..;:L PAGE i-

:~,,,L .2-- :,
..
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systems were used for ten University of California Radiation

Laboratory (UCRL) shots. ‘Twoof the Enlwetok systems served

fifteen Los Alamos Scier.tIflc Laboratory (LASL) shots and

five UCRL shctso The third Eniwe’toksystem wa? employed on

the two underwater tests conducted by the Department of

Defense. The ~>xer system detonated the DOD high-altttude

balloon shot.

The following slg~alg were se:.ec,edas standard for t’ne

hard-w~~e system; however, numerb’.l~s~ecial signals were added

-30 minutes -15 seconds

-15 minutes - 5 seconds

- 1 minute ~ second

o

+’?.second (cut-off)

These signals, with the exceptton of the -6o minute

signal, were also transmitted by the radto-toae system. All

wire, radio, and voice timing equi~rnent operated properly.

Hard-wire t?ignalswere accurate to \ 0.05 second with respect

to zero tiile. Radio signals were delaysd ~.pproxlmatelyo~25

second.

The world time clocks recorded t;~etime of detonation for

29 shOts. The Bhangmetersoperatedon all but the underwater

shots and recorded the time to light minimum from wh:lchanc5p@D~~
~\\iL~c early approximation of yield was made on 27 shots.

‘~...m
“:: { ,>7

L 4 PAGE ~
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4.5.2 Technical Photography

General:

On Operation Hardtack, EG&G performed technical photo-

graphy of the ‘~lsibleaspects of nll detonations as a service

to the Los .IlamosScientific Laboratories, the University or

California Radlatlon Laboratories,,ar.dthe Department of

Defense. The major tasks on AEC events were to phot~gr?.ph

fireball growth for determination of yield and to record

cloud growth and motion. DOD pro,;ectsinvolved photography

of phenomer,aresulting from underwater and high-altitude

detonations. Specific EG&G photograohfl.ccommitments, in-

cluding those for Operation Newsreel at Johnston Island, are

listed by project number in Table 3

Instrumentation.

For the laboratory shots, cameras were located at stations

on Bikini and Eniwetok Atolls, These stations are listed in

Table 4.

TO provide v:ews of the fireball and of cloud formation

from different angles, at least two photo stations were used

on the smaller AEC shots and as many as four on the larger

shots. Because of the complexities of the shot schedule,

EG&G had to be prepared to photograph either of two detona-

tions at both Enlwetok and Bikini Atolis; therefore, each of

the six photo towers contained two complete sets of cameras

and control eq~~lpment.
~~~\Eo/hQE
L;,:\~RC The primary photography of fireball growth was provided

by high-speed Eastman cameras, operating at a nominal speed,, of
- !.Q -.A

,.. 2500 frames/see, In addltlon, each of the major photo station:‘<-’(L>L.6
Included two or three cameras for cloud photography. Mitchell

.Y

- DAf!U ~’



TABLE 3

EGM3 PHOTOGRAPHICCOMMITMENTS

OPERATIONSHARDTACKANl) NEWSREEL

4-42C

PROJECT NO. SPONSOR AGENCY TITLE

1.2

1.3

1.6

2.3

3.4

4.1

8.1

8.3

9.1

9.3A

15.1

18.1

DOD

DOD

DOD

DOD

DO?)

DOD

DOD

DOD

DOD

DOD

AEC

AEC

AFSWP

AFSWP

AFSW?

AFSVP

AFSWP

AFSWP

AFSWP

AFSWP

AFSWP

EG&G

NRL

Air Blast Measurements

Surface Phenomena Measure-
ments

Water Wave Measurements

Characteristics of Radlo-
loglcal Environment

Loading and Basic Target”
Response for Surface Ships

Blo-Medical Documentary
Photography

Effects of Thermal Radlatlon
Materials

Early Fireball Photography

Gener?.1Support (Photography)

Support for UHA and VHA

FG&G Photography

H1-Altltude Thermal.
Measurements

PAGE /-~
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TABLE 4

PHOTO STATIONS

STATIONS LOCATION TYPE

BIKINI

1510

1514.03

1514.04

1515

ENIWETOK

1511

1513.01

1514.01

1514.02

1512

1520*

810.02

Enyu (Nan) 300 foot tower

Bikini (How) 75 foot tower

Chieerete (William) 75 toot tower

Alrukliji (Oboe) 6x6 photo truck

Parry (Elmer) 300 foot tower -

Runtt (Yvonne) 24 foot platform : -
(roof of timing
station)

Piraai (Wilma) 75 foot tower ,

Mack 75 toot tower

Bogallua (Alice) Photo Bunker

Runit (Yvonne) 6x6 Photo truck

Altsu (Olive) 8.1 Thermal pad

* --Used on Quince only.

CCplED/’C~g,
: M;L&~, ,...
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high-speed cameras operating at 100 frames\sec. recorded

early cloud, and Trald cameras operating at 24 frames\sec.

recorded late cloud. ffSAPcameras at 64 frames\sec. were

used for late cloud and color documentary photography. For

refinement of zero-time fireball data, Rapatronlc cameras

were operated at both atolls.

Photographiccommitmentsfor the DOD necessitatedthe

use of numerous additional photo stations. The number of

stations used on each DOD shot Is given In Table 5.

TABLE 5

DOD PHOTO STATION REQUIREMENTS, OPERATIONS HARDTACK -
AND NEWSREEL

,-

SORFACE SHIPBOARD AIRCRAFT
SHOT STATIONS STATIONS STATIONS

Wahoo 2 3 4

Umbrella 3 2 4

Teak 6 3 2

Orange 5 3 2

Photographic coverage oflthe high-altitude balloon shot

was obtained from two aircraft and from the USS Boxer. The

primary high-speed photography of the fireball was accompli-

shed by EG&G

20 feetlsec.

~(y!ED/D(#ewsreel“
L~i4L RC On the underwater shots, cameras in four aircraft viewed #~/

70-mm streak cameras operating at approximately

These cameras were also used on Operation

A II
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the detonation. Other photo stationsincludeda barge,an

observership, and surfacef3tati0nSon Igurinand Mui. In

addition, cameras were located Inside the hull of a ship to

record the effects on the shlp~s ‘structureof the shock re-

sulting from the detonation. EG&G provided special lighting

apparatus for thla experiment.

Planning for Newsreel on Johnston Island includes three

ship-board photo stations, two aircraft photo installations,

and SIX mobile and stationary ground installations.

Operation of the photo stations was completely automatic.

Timing signals from the Control Points activated the control

equipment and the cameras, Cam timers permitted cameraq to

continue operating after the timing signals dropped out at

~1 second. Signals to surface photo stations were tran,s-

mltted by wire; aircraft, shipboard, and remote surface

stations were operated by radio signals.

Film recovery was made as soon as possible after a

detonation. EG&G maintained complete film processing

facilities on Parry Island at Enlwetok.

Results. .

EG&G performed analysis of fireball records at the

Eniwetok Proving Grounds. Atnalysisfor other projects will

be accomplished, as required, in the United States. Precision

equipment was employed to measure fireball diameter, and the

d~,taobtained were reduced on an IBM 704 computer. Final
,.-.‘

Repoti~econtaining the fireball yield calculations were Issued
..

~, ;;!_Rc In the field on all but the last shot. A list of these report~

_@

PAGE ~
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4.5.3 Alpha Measurements

General.

On Operation Hardtack, EG&G performed reaction history

measurements on nineteen devices: fourteen detonated as part

of the Los Alamos Scientific Laboratory test program and five

detonated as part of the University of California Radiation

Laboratory test program. These measurements included alpha

vs time throughout the required portion of the measurable

history;
t

.

=rlglnally the alpha effort was planned for nine LASL

experiments; however, LASL added several shots, and late in

the operation five UCRL shots were moved from Bikini to

Eniwetok. Thus EG&G was requested to employ its existing

instrumentation on eight additonal shots. The complexity of

the measuring system varied from experiment to experiment,

depending upon the diagnostic requirements of the laboratories

Table 7 indicates the amoun~ of Instrumentation for each shot

and the extent of the reaction history measurement.

Instrumentation.

Except for surface shots Koa, Quince, and Fig, all devices

on which alpha was measured were detonated from barge loca-—

@\um~~tions. On seven tests, EG&G mounted detectors at the ground@ ‘AC

zero location and recorded the complete measurable reaction 21~ L
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history. On the remainingtests, the detectorswere installer

in the~Alphablockhousesand viewed the bomb center through

collimationholes or pipes. Four Alpha blockhouseswere

maintained by EG&G to make possible Alpha coverage for the

various shot areaa. These stations were No. 1310, Yvonne;

No. 1312, Janet; and Nos. 1311 and 1525, Irene.

To obtain at the detectors a signal representative of the

neutron @lgnal, it was advisable to limit the emerging gammas

by an aperture near the device. In addition, collimation at

the detectors was accomplished by means of pipes which ex-

tended through the thickness of the blockhouse wall. Inside

the detector room were adjustable baffle walls containing

collimation holes, which were spaced for alignment with the

detectors. The system provided for collimation ratios as

high as 50:1. The physical properties of the detector areas

varied from station to station, but in all cases both the

source aperture and the detector collimators were in align.

ment with the device at the point or points of tnterest, and

the detectors had their center lines along the aiming line.

Actual detector alignment was done by transit.
.

When it was necessary to reduce the gamma signal,

attenuators were used. The$e were in the form of lead

shielding placed either in the collimation Indentations on

the inner blockhouse walls or in front of the detectors on

their scaffold platforms.

Simulation of shot condition In the detectors was

accomplished by means

expected alpha value.

of flash tubes which operated near the

J)ye’
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Three basic oscilloscope systems were employed for re-

cording the alphb signal: a 100-ohm three scope system, a

I
100-ohm two scope system, and a 120-ohm three scope system.

Other combinations were used from time to time as the re-

quirements of Individual shots dictated. Three types of

indicators (Rosst, linear, and creep-Rossl), together wfth

their power supplies and associated test equipment, were

rack-mounted in the blockhouse instrumentation room. The

EG&G oscilloscopes, types 3343 and 3445, were the basic UF~&O

in the system; however, they were supplemented by a number ~f

other commercial units.

The alpha stations were operated from three timing %~gnsl:

originating at the Control Point: a - 30 minute signal,

which provided the AC power; a -15 minute signal, whlchftur:l~c

on the high voltage; and a -1 second signal, which activated

relays to open camera shutters and arm each oscilloscope,

GO, NO-GO circuitry was used to provide an interlock against

failure of the equipment or of the power supply.

Results.

- Records of-the oscilloscope traces were analyzed by means

of precision comparators and the data obtained were reduced
f

for reporting purposes on an IBM 704 EDPM Computer. The

detailed results, by shot, are included in reports issued by

EG&G at the Eniwetok Proving Grounds; these reports are listed

in Table 6.

CO?iEDIDQE
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‘IV-$JOFMYIONISLAND- ADDENDU4

Objectives.

Theprim~ objectiveof TO-Swas * supplyexperimenterswithan

accuratesequence of thing signals,relatedta burst

poseof start5.M and stopping their equipnent on both

time,forthepur-

theTeakandOrange

events.

OtherObjectives

1. To detemnine

2. To providea
whichmice-time

I

of TU-5weres

thetimeof bursttithrespecttoW*

systemof radiolinksto experimentersstations,over
announcementssynchronizedto thetimingsystem

couldbe transmitted.

Rocedure. .

EarlYin 1957,preliminm plming fora t-g sYst~ ~ meet~-

specialrequirementsof TeakandOrangewasbegun. As planningprogressed,

it becameapparentthattheregularsequencetimingsystemplannedforthe

surfaceshotson HARDTACKwouldnot meet the specialrequirementsof Teak

andOrange.A new sequencetimingsystempatternedaftertheairdrop

systemusedon PlumbbobfortheJohnevent,wasdevelopedin ourBoston

laboratory.Thissystemwas integratedintotheBikinihardwiretiming

systemforHARDTACK.

~ timingsystenjwasassembledandoperationallytestedundersimulati

ad fieldconditionsin theBostonlaboratorypriorto itsshipmentto the
t

forwardarea.

In February,1958,theequipmentwas shippedto theforwardareaand

instdlledas an Integralpartof the

tionwascompletedandoperationally

scheduledTeakandOrangeevents.

BikinitimingsystemOTheinstalla-

checkedoutin preparationforthe

of theTeakandOrange

b removethat partof

“’ -

eventsfrcmtheBikini

thetimingsystemfras 2/b

PAGE ~
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Mkinl Iqstdlation. A red~signof thisequipnent,to

independentoperation,was accomplishedin theforwad

b42K

provide for

areautilizing

spare components of theBikifiand~i~~k ttiingapt~s. The

JohnstonIsland.

Latein June1958,● groupof fieldpersonnelwae sent

Islandto st=t fieldinstallationof thetiing snt=.

systemwasoperationallychecked outat Enlwetokpriorto itsshipment

to Johnston

tQ

The timingequipzentwas installedat Station70 in Building6002●

Preliminary@ runsst=ted on July10. Drymns andspecialrehearsal

testswerecontinuedthroughoutthe TeakandOrangeeeries.

A WerldTimerackidenticalto thatusedat EPOon theHERDTAOKse~es

wasincludedin thedesignof theJohnstontimingsytemto recordactual
,-

zerotimewithrespecttoWWVHO Thismeasurementwas obtainedthrough-

theuseof a 10 KC oscillator,drltingtheWorldl!lmeclock,synchronized

toWWV?iandlocated in thecontrolroom. The

ationtriggereda

stoppedthe clock

at zem time.

fiducialMarkeron theroof

andproduceda photographic

initialflashof thedeton-

of theCP. Thisin turn

recordof theclockface

Voice-the snnouncenentoweremade from ● scriptby the timingsyetcaz

controloperatir$referencingthetimingsequenceindlcatars.These.

announcementsweretransmittedto theremoteexpertientersstationson

153009MCD2~XC,?-C, andll@KC,t

In orderto tranemittimingsignalsto thetwo

stations$a radiothing system wasprotided.This

to the master timingsystazandtransmitted

radioreceiverslocatedaboardtheRB-36tS$

mentat thestation.

various

u-36 experimenter

syatuzwas synchronized

tonefrequenciesto

whichin turn●ctivatedequip

“tWPIED/DOE Both AC and DC typeBlueBoxeswereusedon botheventsto
i.m~z .. ..0

!?~~YD/f)flF

provide 27
PAGE ~
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experimenters tith a zero signal ofmlllisecadaccuracy.

Theftiouingtimingsignalseqaencewa8protidedfortheTeakand

Orangeewmt8t

~ ORANGE

-60- -60 Slin

-30min -30min

-15 mill -35Blin

-5 Inln +Xain

-170.3 sec (llftoff) -153.6sec(liftoff)

-165.osec -145.Osec

-151A Sec -llOeOsec

-137.2sec -98.0 sec
.

-331.6 S00 -95.5sec

-76.2SOC -66,6sec

-70.0 see -60.0 sec

-66,6S80 43,0 see

-60.0sec 40.6 sec

-57.8see -15.0sec

-51.hsec -5.0sec

-&608800 -2.5sec

-IJO.Osec - -1.5 Sec

-15.0sac -1.0sec

-5.0sec
$ Test

-2.Ssec
# 12 SecCutcff

-1.0sec

j 12 sec cutoff

ICOplED,/DU .
~iiLfiJ/ ,
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Reoulta,

Thetiiiingsystemprcmldedby TV-5,proved, on thewhole,to be both

reliableandsatisfaotmy~ ApproximaWy150hardwiretimingsignalswem

deliveredon boththeTeakandOrangeevents,andlb radiotonesignals

weredeliveredto thetwoRB-361s.

lhevariousother functionsof ‘N-5 wereperfomnedon schedulean+.

requireno ikrthercomment.

.

.

.
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L6 TASKUNIT6,RADIOLOGICALSAFETY

L6.I MissI~. ‘them$ssionof ~-6 was as fo~owsz

1. Performall.groundandaerialmonltorfigserdcesassociatedwith
thescientificmissionexceptthosein conjunctionwithaircraftand
airbornecollectionof scientificdata;assumeresponsibilityfor
rad-cafefor~ 7.5duringtheoperationalphase.

2. R’ovidolaboratoryad technicalassistanceto alltaskgroups.

3. R’otidealloffictaldosimetryseficesforJTF 7.

k. Maintenance and Issuing of
clothingasreq@red.

5. Decontaminationfacilities

4.6.zOrmnization.Thenecessity

monitoringinstrumentsandprotective

forpersonnel,vehicles,andequipner.t

of maintaininga capabilityforfiring

at bothBikiniandEniuetokAtollsat thesametimerequiredthatTU-6 ●

providetwocompleteandindependentrad-safeorganizations-Over-U.“

controloverthetwoorganizationswasmainlxuinedby CTU-6. In addition~

fhllrad-sdesupportwasprovidedfortheoperationsconductedat Johnston

Island~Eachorganization containedthefollowingsections:

1. Monitoringsectionforprovidingallmonitoringservicesandman-
ningcheckpoints.

2. Plottinga!rlbriefingsectionforconductingallaerialsurveys
andbriefingallpersonnelgoingintoradiologicalexclusionareas.

3. Supplysectionformaintenanceof rad-safesupplies,including
laundry.(Facilltlesftmnishedby TG 7.5)

4* Instrwnent;epairsection formaintenanceofrad-sd? instruments~

% hbrator’y sectionfor determining theamountof
in soil,waterandurinesanplbsO

@imoE
~hi4LRC 6. Decontaminationsectionforoperatingfacilities

ande~ipnentdecontamination.

activitycontain=d

forpersonnel

Controlovertheofficialdosimetryami recordswasmaintaineddirect-

$~%.
$

ly by CTW. The singlebadgesystemwasuseddu~*ingtheoperation.Badges

#\
>~ wereexchangedaftermissionsin radexareaso Allbadgeswerecalledln
tiaE= at 8ixty4ayintervals.Badgeswereprocessedby photodosimetqsections
z~

locatedon both Bikini and Enlwetck atcllsc Oomplete current dosaga
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record filesweremaintainedon a dailybasisat bothatolls.A master

recordfll~forp=sonnel~ J~ 7 UaS~in~ned On 1~ @Pe at~ws~k ●

Personnelformanning‘IV-6 wereobtainedfromtheAmy, NavyandAir

Force. The me$orlty of thepersonnel were obtained from the Amyle First

RdiologlcalSafety

McClellan,Alabma.

Tu-6t

SupportUnit,a ChemicalCorpsunitstationedatFt.

Thefollowingilla breakdownof persomelattached+o

1. Amy - 95 OfficersandEnlisted.
2. Navy- 8 Officersand=Isted.
3. AirForce - 12 OfficersendEnlisted.
~. Contractcivilians(TG 7.5)-U

5. contr=t~fisors (~705B- 3

Scientificprojectpersonnelin TO 7.1andcontractorpersonnelin.
:’.,
Ill7.5wererequestedto providetheirownmonitorsforrecoveryendcon-

structionmissions.A threedayschoolwasheld atEPG speciflcallyto

tiainsuchmonitors. The schoolingwas foundto be a very satisfacto~

amangemento

b.6.3 Operations.In supportof‘fG7J and7.5at bothNW andEniwe-

tok,checkpointswereestablishedasrequired.Maincheckpointsutilized

atall timesatbothatollswerelocatedat theairdispatcher~sofficeand

themarinelending.Allpersomelenteringor returningfroma radexarea

were~ocessedthroughthecheckpoints.An areawasconsidereda full-

radexareaif thegammaradiationfieldexceeded100mr/hr. Fullpro-

*ctive clothingwas requiredforerkmyintoa fullradexarea. Limited

radexareaswereestablishedwhenthegsma radiationfieldexceeded10

mr/hr,butwaslessthen100mr/hr. Clothingrequirementsvariedwiththe

f-,.<situationin thelimitedradex=eas~ An areain which the gammaradia-

fieldwaslessthan10mr/hrwas considerednon-radextThefollo~~

summaryof rad-safeprocessing~

1. A totalof 2,658partiescontaining6$124personsWre Pro~ess~J2-
.
d

throughtheEniwetokcheckpointsfromlMay 1958m 1 August1958;

vme.=2/%’



.
.

1

753par~escont~iniw2S7b7persons
13MsF1958tol~gust 1958.

4-115

beingprocessedat Bikinifrom

2. Thepersonneldecontaminationstationat ~iwetokhandleda total
of 852 indittiduala whilethefacilityat Bikiniprocessed1227.

3. Thefollowingequlpnentwasdecontsnlnated:

Eniwetok Bikini
Vehicles 50
Pieces”ofequipwmt 591 193
Helicopters 5
Hot park (equipment) 100

~:

Aircraft o 1
u Processedby parentorganizationwithrad-safeadtise.

Themajorityof therad-safesurveysof bothatollswereconductedby

helicopters.Normaloperationsincludeda pre-entryuurveywithCTG 7.1

at 1#6 to8 hours,anddet~led surveyson themorningsofD/l and2 days~

Additionalsurveysweremadeas required.Instrumentsusedin the~vem

includedAN/~-391s~nwted toreadto ~oor/~4 ~r~d ~e~ of

islandsin theatollswereconductedwhenre~ired~

Falloutoccurredat both atollsfrcmthe Fir devicecommencingtwo

days afterthe eventon Bikiniwith thehi~est backgroundbeing12mr/hr

andone dayafterdetonationatllniwetok,thebackgroundbeing30,000

counts for a two dayperlod~At EniwetokfalloutoccurredfromtheOlive

device on 18 Julyfor a periodof threehours,themaximumintensitybeing

60j~counts permiguteo ThePoplardevicecauseda twodayincreasein

backgroundatEniwetok.It hasbeenestimatedthatpersonnelatEniwetok

receiveda 1500mrdoseandBikini~rsonnelreceiveda 300mr dosefrom

fallout.Thisdosein no way interferedwiththemissionof ‘III-6.Fallout

wasnot sufficientlyhightahanperoperationsduringtheentireperlod~

A totalof approximately850 soil,water,andfoodsamplesweretake!..

by laboratorypersonnel.An arbitrarylimitof 500,000disintegrations

perminuteperliterof waterwas established as the tolerance level for

sw’lmuing. Swimming areas ●t tothatolls ranained open during the entire 22/

.
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operation except for oneday atBilcinifolloticthefir shot.

&.6.b Offl~ialDosimetn. A singlefilmbadges@uzwas usedduringthe

operationwithexchangesbeingmadeeveryeightweeksandwhenpersonnel

returnedftmmfhllradexareas. Totaldosagerecordswerekeptcurrent

dailythroughtheuse of thefollowingequigmenttIIM704Ocmputur,IBl

S26SummaryPunch,IBlC82Sorter, IN 026Key Rmch, IE4 056Verifier,

IR4519Reproducer,IBl%2 Interpreter,IH’3066DataTransceiver,andt~

EberlineFD-1.l

SummaryPunch.

Thefirst

~lm Edge Evaluation

filmbadgewasissued

Systemconfiguredto feedtheIEM 525

on 1 April1958,therebeing7,SOC -

badgesIsmuedat BikiniandbO,OOObadgesissuedatEniwetokoutof a totai

forsO,OOObadgesprocessedduringtheoperation.Remainingbadgesw~e

usedforcalibration

requiredtheiruse.

issuedfilmbadges.

P’PSes tiby

As of 1 August,

l%entypersonswereutilizedh

projectpersonnelas specialprograms

a totalof 19,000personshad been

doslmetry,nine at Rlklniand eleven

at Eniwetok. Only filmprocessing and filingwasdonemanually.

Them~pemzissible dosagewas established* 3.75 r forany13

weekperiodwith5 r being the

oneexceptiontothisdecision

10 r fortheoperation.As of

ed theS r masdmumpermissible

upperlimitfor theentireoperation.The

was thatsampleraircraftpilotswere allowed

1 August1958,onlyfourpersonshadexceed-
r

dose.

&.6.5 Conclusions.TheEberlineFD-11Film BadgeEvaluationSystem,in

conjunctionwith the I= installation,enabledthe dosimetry

$$-
operateefficientlyon lessthanhalf the personnelrequired

$; operations.
.’-4

sectionto

for prefious

i~~ The rigid acetateencased fi3m badges were highlysuccessfulbecause
/

@\tol~~~ 2they were not affectedby heat,moisture,or hmidity. Thetypefilmbad%: +
@AL ~c

..- 4
c ~ ~~ - p~~~”=–



&-&?

used Uero

films for

DuPent typa %9, and consistedOf theS02and83&dental type

low and high r-e dosage expures respectively.

4.6.6 Recamendationa.It IS stronglyrecommendedthatthemethodof

maintainingdailydosage words =ployed during Operation HARDTAOKbe

wed in future operations of this typeh

.

.

.

.

COPMVDOE
MNL RC !


