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CH.PTER I |
1.1 1OS ALAOS SCIENTIEIC LABOR..TORY
1.1.} GENZIRAL OBJSCTIVES
A total of 14 full sczle tests ond one safety test were crricd cﬁt by
LASL in Opcration HARDTACK. Two of the tests were hevily instrumented ond
for this reason were fired on lond. The other thirteen were fired on barges
to facilitate readiness and minimizo contzmination problems.
The major objectivcs of the Laboratory at the beginning of the operation

could be grouped around six main headings:
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\ CHAPTER I

OBJECTIVES, DEVICES, AND WEAPONS
1.2 UNIVERSITY OF CALIFORNIA RADIATION LABORATORY

1.2.1 Objectives,
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1,3 DEPARTIZNT OF [EFENSE |

Under tha.authority of Secret letter, file SWPVT/960, Chief, .rmed Forces
Special 'leapons Prc::jec:t,| dated 2 June 1953, subject: "Tests Involving Nuclear
Deton;atioris Participated in or Conducted by Agencies of the Government of
the United States Outside the Contincrital United States," the responsibility
of the Preparation, Operation and Poste0peration Phases of Operation ILEDACY
was assigncd to the Commander Field Commend, AFSWP.

The Joint Chiefs of Stoff authorized AFS'T to plan and impliment, in
coordination with the various scrvices and the AEC, thc following:

1. Appropriate test progroms to be conducted in cbnjunction with the-
following detonations: '

a., VHA ballooneborne ED
b. UHA (250000 ft) liissile=bornc « f

¢. VHA (125000 ft) Kissile=borne -
de Sube=kt

N ,

2. The sclection of the :ppropriste nueclear devices.

The Chief, AFS!P formulated these plans znd a2lso a number of sepcrate pr'o-
jects to be conducted on selected develomment detonations,

The Director, licapons Effects Test Division, a staff agency under the
Commznder Field Command, AFS!P, was assigned the functions of detailed plane
ning and field implementation of the DM 'lenpons Effects Program, Operation
H. RDTACK. The joint AEC-DOD scientific organization, Task Group 7.1, was
charged with conducting the scientific tests during the operational phase
at the EPG, The approved military weaﬁon effects tests projects in Programs
1 through 6 and 8 and 9 zre outlines below and discussed in Chaopter 2,

Colonel E, A, Pinson, USAF was cssi-ned 2s the Technical Director to
the Directorate of WZTD, FC, AFSX'IP; and acted as Deputy Commander, Task Group
7.1 during the operation. The DOD 'leapons Effects Programs were organized

as Task Unit 7.1.3 of Task Group 7.1 and conrmznded by Colonel XK, D, Coleman, / 7

C;’ ,
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The DD program px"ticipv';tion in HARDTACK was of greater magnitude than
in any other Pacific Opgration.

Program 1. This program was designcted primarily to obtain data fg'om under-
water bursts, such as blast overpressure and ground motion records. This in-
formation was necessary to ascertain the effects of underwater burst geometry
and to understand the conditions which various structural objects, such as
missiles and underground structures , are subjected at various locations from
an underground detonation,
Program 2, This program objectives were:
1. To determine the gross radiological hezards resulting from underwater
bursts, Included were free-field measurements, deck and sclected com=

partment contaminction measurements, and measurcments of ingestion and

inhalation of contaminction entering the ship via ventilation and come
bustion air systens.

2y To collect neutron encrgy spectrum data to supplement the prc;sently
inadequate knowledge of neutron energy spactrums from thermonuclear

weapons, Prompt neutron mcasurenents wers to be determined from a
small yield weapon.

:

3. To measure radiation in the nuclear cloud which contributes to world
wide contamination,

~ Program 3. This program was designed for determinction of the effects of
underwater bursts on surface and subwsurface vessels, and for the study of
various types of land structures under various loading conditions. The ine
tormatiPn obtained by both programs 1 and 3 will be used to aid in formulae
tion of operational doctrine, particularly insofar as delivery ranges and
tactics for both surface and sub=surface vessels. The information obtained
6n the response of ship structures will be used to provide eriteria for
future designs, Data obtained from various earthecovered fleoxible arches
tested under both long and short duration ezir blasts, and deep reinforced
conérete slabs tested under blast loading, will be used to determine con-

atructiori'criteria for future underground structures.

Program L. This program will perticipate only at Johnston Island.

’. -
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Progrem 5. This progrem was designed to determine the effects of.nuclear
weapons on at;crart structures, Nuclear weapon delivery by manned aircraft
is often affected by the weapons' blast and thermal effects on the delivery
aircraft and by nuclear radiation on the crew, Test data has indicated that
blast inputs and skin temperature rise can be predicted within satisfactory
limits, but that predictions of the a2ircraft's response to these inputs is
much less reliable., In order to perfect delivery tactics, where safety
margins are eritical, manned B=52D, ALD-l and FJ4 airersft were to fly several
nissions each, collecting data on the results of various inputse
Program 6, This prdgram was to study effects in 4 categories:
l. Electronic equipment located at various distances {from the zero,
point was to collect data to determine the feasibility of using the EM

pulse from a nuclear burst for long and short range detection, and to

study the fireb2ll and nuclear cloud with radar for doterming ground
zero and yield.

2, Investigations were to be undertzken of the ionization effects of
high altitude deton tions, particularly as they might effect cormunica-
tions systems dependent on the ionosphere for propogation.

3., Investigations were to be made on the deleterious effects on fuses
and their components as a result of gamma rays and neutrons from nuclear

explosions.

4Le On the underwater shots, experiments were to be made to determine
the feasibility of using muclear explosions for clearing of mine fields,

Program 8., This mrogram included the evaluation of laboratory methods of
scaling thermal effects with weapons yield. Probatly the most important part
of the program participation was to investigate the little known thermal
phenomena and the parameters which have a direct relationship on the damage
producing thermzl effects from the fireball of high altitude detonations and
the prediction of those parameters for other heights and yields. Included
was to be the photographic measurement of the fireball radius time history
of high altitude detonations,
(7

Program 9. This general support program included a study of effect of de-

S ’
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tonations on ICH{ lleapons in flight, Included were heat studies, studies
of effects on radar and communications as well 2s basic effects studies,
A special project (Project 9.2) was assigned the mission of lifting a weapon

and related equii:ment by balloon, to the desired altitude of approximately

90,000 feet.
t
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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 Operac.'.
HARDTACK was to measure phenomena of interest to the Atomi-
Energy Commission, to develop and test instrumentatlon techiicomner
compatible with phenomena associated with large nuclear burst.
at very high altitudes, and to measure effects of interest to
the Department of Defense. Program 32 also provided the swrp~ri
required by the AEC in furnishing the warheads for these tecst*s.

1.4.2 Program 34. Support. -

Program 34 included ten Sandia 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-
quirement but in general provided even more information than

was expected.
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SUITARY OF EXPSRTEM AL PRCGILUIS

2,1 TASK UNIT 3, "OD PROCRw 3 (TW-3)
2,1.1 FPROGRAM 1, RLAST AND SFTCK 1ZASUEIZLTH
An accurate knowledge of free-field tlast and sheck phenormen. is one of
the essential ingredients nceded bty the 20D in evolving offencive and deten-
sive strategr and in designing cefensive structurcs and cquimment. HallTalK
Program 1 Projccts were aimed at citendin. inmowledre of air blest and ground
shock Phenomena pgained in previous oprvratlinne *» nichor pressurves, larger
yields, and a different soil type. In addi-isn, tlact and snock studies on
HiRDTACK were aimed a* producing inform-*ic: onm geveral chet environmepts
for which little or nc data vas previousiy :vailavle. -
1, EBlast and shock phenomenz “rom cndarwster chets,

2., Characteristics of a blast wrve Tror - barat 2t an altitude of ~bout
90,000 feet,

Ground Shock., The entire ICD effort cor stucdy of ground ~hock pheromena was

concentrated on two surface shots, Zactun -nd Foa, Complete air tlast lines
were installed on these shots also so th't ithe cir blast input comtributing
to underzround effeccts would be incvi. ket Tagtus wns chosen to provide a
low yield tie-in of underground d-te «2-b .imilar data obtained on Operation
Plumbbob‘at NT5. Shot Koa was instrurcnnel sc tnct conarisons (Cactus vs
Koa) could be made between data from Lhw 21d high yield shots under similar
soil conditions,

All five projects particip tirg on Shots Cactus and Koa cuccessfully
obtrined the larger part cf desired data, HResults of individuzl projects arec
summarized below, //

Airblast, Complete air blast data wers ottained on both shots., Overpres-

sures ranged from 343 psi at L70 feet to .85 vsi at 7868 foot ground range

4
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on Shot Cactus and from 1160 psi et 183C' to 30.8 psi at 6024' on Shot Koa,
Dynamic pressures data at 3! heishts recuire further data reduction before
results can be reported. Ilaximum overpreassures from both shots when scaled
to 1 kt at standard sea level conditions agriced well with a2 1.6 kt free 2ir
pressure curve, Neither shot showed any evidence of a precursor; in the case
of Koa, this was contrary to predictions. Cactus overpressures show an un-
usually slow and as yct unexplained decay for the first 25-40 msec,

Free=field Ground Accelerations And Rel-tive Displacements. Instrumentaticn
to measure accelerations at various deoths -o 130' and relative displacement
between the ground surface and the 5C and 12C fs0t depths was installed on
both shots at ranges corresponding to predist:d pressures of 600, 200 and- 100
psi. Ground accelerations up to 1120 3 on foz and 616 g on Cactus were re-
corded, Acceleration wave forms were nora cormplex than those obtained at

NTS; wave forms were influenced consideratly by cnergy transmitted through

the earth from ranges closer to the burst, ‘iorizontal accelerations were
higher than expected., Peak vertical 2:celerztions showed & more ropid decay
with depth than at NTS at similzr prossure lovels. Relstive displacements
were smaller than observed at Nevada, “arces* being less than 5 inches,
Craters. Cactus crater dimensions of 130' radius and 36' depth agreed well
with predictions, Xoa erater dinicnsions of 1025' radius and 160! depth were
significantly larger than predictions; it is belicved the large water tank
surrounding the Koa device may have increaced *he energy coupling with the
ground,

Simulated Structures. Twenty two foot dianeter drums, in both horizontal and
vertical orientations, werc burisd for botr 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 Jimited electroni: data availeble indicate soil pres= ’{K
sure decreased with depth to 10 feet and tien rose to surface level values at

U/ ‘;:/ 03¢ i PGE /¢
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20 foot deptns. Asat NT3, the mcre flexible drums sensed the least pressure,
vibrating Reed Gages., Canisters with vibrating reed gages were buried, at
rances of 75 to 200 psi on both shots, with their tops flush to the ground
and mounted to the floor of Project 3.2 undrrground structures. Zach reed
gage provided a reading of meximum vertical or radial displacement for & riven
frequency; frequencies from 3 to 300 cps were used. Cactus and Koa recults
show no simple correlation with Plumbbob daa. Vertical and radial displace-
ments for Koa were much lower than exyected fron NTS data, Verticel dise-
placements at freouencies less than 1C cps were lower and for frequencies
greater than 100 cps were higher -n shots Cactus and Koa thon on Plumbbob,
Radial displacements -t 110 psi rar-2 *ar Cictus were about the same as for
Plumbbob up to 10 cps 2nd were *wc tc Tour “imes grezter at higher frequencies.
At similar pressure ranges, Cactu- r--cnl dislacements were higher at
frequencies above 50 cps than trese of o2, Zretus redial displacements ot

10 tc¢ 50 cps were higher than those =i Xcoa,

Air Shock at High /dtitudes. Treory indicctes thet the effect of increasing
fhe burst altitude reduccs the ener~y appesring as air blast. On shot Yucca,
the objective was to determine the checracteristic of a blast wave at altitudes
of abtout 90,000 feet in order to provide ar ::xcurate basis for scaling to
hizher and lower altitudes, Five canister: cortaining gages were tco be sus-
pended by a nylon line zt ranzes of 75C' t¢ 20C0' from the device. BElackout
of telemetering due to ionizatiorn was expected at zoro time, but data was to
be recorded and iransmitted continuously for severzl ninutes after the burst,
Canister functions, including turning cn the recorders, were t6 be controlled
by a command transmitter zboerd the U3S BC:ZR. Project did not obtain its
objective because of failure of this transmi-tor about two minutes before shot
tine, Cne pressure record from the 37°CO' onisier vas obtained from the Q/

direct transmissior. but aBECared to te spurious,
CC’P"‘A (OP‘lED/D
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Blast and Shock Phenomena frem Underwate: S-cts. Seven projects investigated

free=-field blast and shock phencmona ci. wndervaser shots ‘iahoo and Umbrella,
I

Their primary objective was to obtain the free-field input data needed for

craft, and surface vessels operating in the vicinity of underwater nuclcer
detonations. In general, there was u« rathes thorough amount of informrtion
available on free-field blast and shecck phenomena from HE tests. The only two
nuclear undorwater tests, Crossrcads Pzlier irnd igzwam, however, had left many

basic questions unanswered, The tlast and

in

o

(9]

¢k projects thercfore were gen-

(8]

erally aimed 2t confirn:ing and exmandint lrossrccds Loker end ligwam results,
providing a tie-in betwe:n data ‘rem nucle:r ard ME tests, froviding input
data to ship's damege projects, and ,e=:=roliyr increasing knowledge of under-
water explogion effects.,

Deep '/ater Shot - "‘ahoo.

Underweter Pressures., Two orgarization:, ths laval Ordnance Laboratory (NCL)
and the Naval Zlectronic lebor-tory fIT1,, collaborate”d in measuring under-
water pressures. Their main tecnnical cr*rctivmzs were to confirm 'igwam
results on scaling for isovelocity conditlirn. and to study the effects of
refraction. Pressure data werc o tainet = 5 nec 9 stations instrumented; peak

pressures ranged from 100 to 130C rs., ©

rey

targot zhip stations, an adequate

-

number of pressure-time histories (at vrrisus dectis %o 1850' ) were obtained

at the BC-2 (2346') and DD-593 (3387' ). {nly 2 few peak pressures were re-

corded at the DD=-474 while at DD=592 no date was obtained. The data gcnerally
confirmed "'igwam results. Thern:l gradic s snowcd consideratle effect on

the pressure field -t 3887' range and alsc influenced peak pressures at depths
less than 300' at the range of the ZC-2, T[he pressure-time data will be
thoroughly analyzed, primarily by IZL, for refraction effects using the shot 22/

time underwater temperature field provided by CNR - Hydrographic Office

Cop - o
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ST 2=5
personnel, ONR-H,O, obtained its estinite >f shot time underwater temperatures
on the basis of bathythermograph {bt) reziiags from the DD-593 at H=15, H=5,
and H-l minutes and pre-=shot bt data taker frorm three points in the array
starting on D-7 day.

Air Overpressure. The HCL installed three near surface gages on vessels i
the array and two balloons, each supporting self-recording gages ot heizhls

of 500" and 1000', Records were obtrined from two gagec from the balloon
station at 3413' and two surface gezes 3t :346' range. Records showed two
distinct pulses; it is believed the first .ulse resulls from underwater shock
transmitted across the water=air interfcce anc the second from bubble cffects,
Maximum pressurc recorded was 0,21 psi at “O' clevation, 2346 range, Peak
pressures showed general agreement with predictions based on HE results, -
Surface Phenomena. The Scripps Insti*ute f Oceanography (S1I0) measured water
waves and NOL studied all other surface ohimnomena i.e, spray domes, plumes,
base surge, etc. Photosraphy from 4 eireraft nd several surface stations

was the principal means of duta collertion. '/ith the clear weather, photo-
graphic coverage was exccllent, Film analrsis in progress &t this writing is
expected to provide thorough document:-ti-n of <he phenomena of interest.
Surface phenomena bore a marked rez:m!lanc: to "Zgwam. later waves containing
approximately 455 of the weapon ener;y vore obasrved.

Hydrodynamic Yield. The Armour ..cgearch Founnation (i3F) failed in their
attempt to measure the close-in propa ation of the shoci: front. The technique
used by Armour was the previoucrly successf il ' igwam rothods The lack of a
stable platform was the principel czura cof “zilure.

Shallow Lazoon Shot = Umbrella,

Underwater Pressures. NCL successfully measured underwater pressures ot six-

teen stations. Records obtained at disternces of 500 to 8000 feet from sur- 1;?‘

(%4

face zero, at depths from 10 feet down to 13C fect, covered the pressure range

Op; -
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between 50 pel and 9000 psi. Peazk pressures were in agreement with theoret-
ical predictions and high explosive work. Peak pressures decayed with dis-
tance at a significantly higher rate than wsould occur in free water. The
main shock was preceded by a small gradual increase in pressure which was
induced by ground shock. At close~in stations, near ideal wave forms were
observed; at 3000' range and beyond, wave forms were complex, A cavitation
pulse was observed at all stations at 750' range and beyond; masdmum cavita-
tion pressure measured was 314 psi at 188L' range.

Air Overpressures, NOL used a combinatior of 32 rockets, five balloon sta-
tions, and seven surface stations to docurent the air overpressure-time field
at ranges to 8000' from surface zerds a:xd to altitudes of 15,000', Nine of
twenty rockets recovered yielded uszble deta; eight additional rocket records
may yield usable data after further ev-luation. Five cf the seven surface
stations and one balloon statior produced good records. Surface data show
good agreement with predictions based on HE resilts and indicate the use of
1005 efficienty in scaling HE data to the nuclear case is reasonable. Peak
pressures from rocket records were low cozpared to H predictions. Naximum
pressure recorded, 1.88 psi, was at 2°00' al*itude at range of 2000 feet from
surface zero.

Surface Phenomena, NGL investigated surface phcnomena in general while SIO
concentrated on water waves. LG providsd excellent photographic coverage
of surface phencmena from 4 aircraft and several surface stations. NOL ob-
tained good records o temperzture and humidity changes a2t 5 stations within
the base surge. These records show well defined temperature changes which
correlate well with arrivel of base surge es visuclly observed, SIO success-
fully measured the waterwaves from a numter of staetions and by e variety of
means, The most interesting of these were three stations about 1700' from

surfacelnggrwhich ‘ndicated the highest wave was the first of the wave train,

Li vt o R PAGE  Z Z/



T 2=7
It was steep fronted and had a 22 foot span from crest to trough.
Hydrodynami¢ Yields. ARF attached two strings of blast switches and one dop-
pler system to a taut cable running outw=rd from the Umbrella device with the
aim of measuring the time interval betweer closures of the blast switches and
the rate of phase change of an r.f. signal fed into the doppler cable. Datc
was received in the zero LCU and telemetered to a remote location. Iecords
were obtained for the blast switches only as the doppler cable wes crimped
during installstion., Preliminary dzta znalycls yielded an effective hydro=-
dynamic yield of abouwessm*e—di:tance curvas from which hydrodynamic

yields are determined, however, showe¢ an as yet unexplained deviation from

the slope expected from "Jigwam results.
Crater Dimensions. ONR and H.C. measured tihe Umbrella crater by means of
pre-shot fathometer survey and a post-shot lead-line and fathometer survey.
A c;ater of about 20' depth and 15C0O' dir -zter was found.
2.1.2 NUCLE‘R RADI. TION <ND ZFF=CTS

Program 2 included ten projects, whi:h could be zrouped into four cate-
gories:

1. Underwater detonctions . .

2., Hiph-altitude detonations

3. Developmental shots .-

L. Nuclear radiation from a very-lcw-yield device of particular interest
to the army oWt .

Underwater Shots, Yahoo and Umbrella.

Shipboard Radiation Vulnerability. It wrs the object of this study to docu=-
ment the gamma-radiation phenomena gener:zted aboard three target desiroyers
by shots '/ahoo and Umtrella., Both total gamma dose and garma dose-rate
histories were measured by film-badge cdosimetry and garma~-intensity-time-

rd

recorders (GITR's), respcctively. Unshiclded GITR stations and film badges ;:7t

LA/"’&J/: j& i
"oppTR m PAGE 7



ﬂ 2.8

supplied data on radiation at locntions representing major battle stations;
underwater GITR instrumentztion suppiied d-t. on radiation in thc water; and
directionally shielded GITR stations mounted on deck supplied informztion on
radiztion from remote sources,

Radiztion histories were obtained cor on.y one destroyer during shot
‘lahoo, because of ship's power failures on the other two. Radiation historics
were obtained on all three ships durin-~ shot Umbrella, although some data was
lost because of shock damage. Preliminary rosults indicate thet weather-deck
dose buildup ranged between 600 r received w.thin 0.5 minute at 2,000 feet
from surface zero and 45 r received witnin 2 minutes at 8,000 feet, Dose
reductions by factors less than 6 were obtaisc? for zll compaertments above
the waterline, and dose reduction factors zrezter than 9 were obtained only
in machinery spaces below thz wate=line, Transi:c radistion appeared to re-
present a high percentage of the total radiztior observed ahoard the ships,
In the one case where the data was obtaired, the underwater radiation did
not contribute to the total radiat.on messur=d aboard ship. Data on garma=-
ionization decay wms obtained for tn: rerioc from 0,1 to 34.8 hours after
Umbrella,

Shipboard Contamination Inzress. This wes a study of the external and in=-
ternal radiation hazards- existing within typicel interior compartments of a
destroyer-type vessel as the result of the .7gress of contaminent, from near-
by underwater nuclezr detonations. Four corportments of the DD=592 were
instrumented witn total and time-incrementizl air samplers, surface samplers,
animels (mice and guinea pigs), and GITR instrumentetion. Rates of air flow
for ventilation and boiler combustion {»or the instrumented compartments were
controlled so as to be representative of thcse expected under nuclear-attack

conditions.

f
~
[
J

4Z2Kﬁlh>Due to the failure of ship's power on the LD-592 during shot liahoo, only 6;25;
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surface-sampler and animal data were obtoined, The failure of a project tim-
ing circuit dﬁring shot Umbrella resulted in loss of time-dependent air-
sampler data, although total air samples wers cttained,

Estimates of the internal dose due %o intalation in the test compart-
ments during Wahoo indicated that the doses were below the threshold for
acute exposure but that possible chronic effects might be produced. Similar
estimates for Umbrella indicated the doses were below the threshold for
chronic effects, with the possible excertior = thez internal dose received in
the engine roon.

Unbrella estimctes of the external-dos~ rates in the test compartments
due to ingress of contaminants showed *hLer “c ke -~ srall fraction of the
compartment's total dose rate,

Radiological Invironment. This study =s 4> dccument the radiological en-
vironment resulting from underweter nuclozr cetonztions. The gross garme
fields from shots VWahoo and Umbrella were defired by mcans of GITR instrumen-~
tation located on coracle pl-tforms, as well as on the major target ships.
These measurements were supplemented bty these of total gamma dose made with
floating film packs located throughout the target array. Incremental collec-
tions of radiocactive material deposited from the resultant base surge and
cloud permitted resolution of the gross garma fields into initial, free-
field, and residual doses and dose rates, LUncerwater probes were used to
obtain information on radiation from radisactive meterials suspended in the
water.,

During both 'ahoo and Umbtrella, it was found that nearly all of the total
garma dose occurred within 15 minutes after zero time and was due to the
passage of air-borne radiocactive msterial, Hewever, the records of gamma dose
rate versus time obtained from the two shects show pronounced and character-

istic differences in the transiting parma fields. Gamma doses in excess of

léﬁiggl$f ii-.’F-'. PAGE LT
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100 r occurred within the first 15 minutcs a* downwind distances less than
16,500 feet for i/ahoo and 11,000 feet for Umbrella. In both shots the dosage
due to deposited radioactive material on the ships and coracles was from light
to insignificant., A study of the downwind pgomma data showed that a distance
of approximetely 23,000 to 28,000 feet from surface zero should be maintainec
in order to essure a total free-field dose of less than 2Z5r.

The High-Altitude 3Shots, Teak,Orzn-~e, snd Yucca.

Neutron Flux and Gamma Radiation leasurements. This participction for the
Johnston Island part of the Operation is covered in the sumary pertaining
to Teak and Orance.

The measurcments of the neutron flux-specirunm and total promphegammas
ray flux resulting from the detonation of stot Yucca,mat an .
altitude of approximately 90,000 feet vas plannsd, UNeutron time~of-flight
measurenments were to have been mode with an 1162 scintillator-photodiode
detector, from which determinaticn of the eiergy spectra of the neutrons could
be nade. A similar detector, usin~ notur2l Lithium (LiI), was included to
provide correction data for the garma resoonse of the detector. Two types
of garma detectors were uscd,

1. .. CsI scintilletion detector.

2, .. KDBr crystel,-whosc darkenin- was neasured :s a function of time,

Lol

A1l daté ﬁére to have been recorded and surs-:ruently telemeterzd to a record-
ing ground station, The instrumentaticr wes contiined in a canister suspend=-
ed 2,750 feet below the nuclear device by reans of a nylon line. Due to
feilure of the cormnnd transmitter, which controlled the canister opcrational
functions, the instrumentation iwas inactive at zero time, and no data was
obtained.

Prolects Participating during Developmental Shots,.

Neutron Flux lieasurements. This was a prosram to document the neutron flux
 topy

[ ~ — . .-
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4
and spectrum as a function of distznce fcryshots. To

achieve this objective, the project participated during shots Yellowwood and
T'alnut, The measurements wsre extended rurin- the field nhase of the opera-
tion to include shot Cuince, and tris participastion is covered in the portion
of this report relating to thit detonation. To make the nccessary measure-
ments, threshold-activation and fission <Zetectors were exposed as a functicn
of distance from the Iellowwood :nd Walnut zero points. These detectors in-
cluded gold, cadmiumeplated gold, plutenivum, nootunium, uranium, sulfur, and
zirconium., Since land masses of sufficient siz: were not available for dis-
playing the detectors with distance, a buoy line was used. The line extendec
from 917 to 4,100 yards from ground zero or teth sihcts, Due to the radio-
logical situation that existed after these letonitions, recovery could net
be effected urntil D+l day., =5 a resul+, only limited neutron flux end dose
data was obtained. Zerly results indic.te thri the ncuvtron dose for shot
Yellowwood was lower than prediciizn (by T =23-200) %y a factor of 2.3 and
the "alnut doses were low by 2 factcer of 2.0,

Fallout Sampling. This was a detormirz-ior of the relative contribution of
certain isotores to both loczl and world-wide fallout and the use of this
information, if possible, to det-rmine nne fraction of totel bomb debris
depositgd in the local area. Th: proiject ves divided into two separate
efforts.

1. The collection of early clous sarmples by meens of newly developed
rocket samplers.

2, The collection of residual cloud samples anc fallout debris by air-
craft.

The rocket sampling was to have teen accomplished with rockets being
developed by UCRL Project 21,3. Gas and particulate sampling of the residual
cloud was accomrlished by B=570 aircraft rnder the technical supervision of
LASL personnel. Fallout samples were coliectad at various times after the CZZ}

n ‘ -
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detonation, based on predictions furnished by the Fallout Prediction Unit,
These collections were m;de at an altitude of 1000 feet by '/B=50 aircraft,
The fallout collection was supervised by personnel of the U, S. Naval Radio-
logical Defense Laboratory.

The project perticipated during shots, Koa, Valnut, and Oak, as it wis
desired to obtain a comparison between the fallout from land-surface and :
water-surface mezaton-range detonations., Due to various technical problens,
satisfactory rocket samplea were not collected fram shots Koa and '/alnut,
and this portion of thc project was cancelled prior to Oak. Successful B-570
and 1/B=-50 samplings of the Koa fallout were made; however, early analysis of
the samples indicated they had been contaminzted by debris from shot Fir,
fired the previous day at Bikini. For this reason, project participation
was extended to include QOak. Successful sampling was accomplished during
"alnut and Oak. Collected samples were returned to the continental labora-
tories for analysis, and the resultant data was not available at the tine
this report was written,

Very-Low-Yield Detonastion, Quince., Projects 2,9, Garma Pose iieasurements;

2,10, Residual Radiation from Sub-Kiloton Yields, and 2,11, Neutron, Thermal,
and Gamma lleasurements at Various /dtitudes up to 1500 Feet, were a2pproved
after shot Quince was scheduled as part of Operation HAHDTACK. Project 2.4,
Neutron Flux lieasurements, was extend?d to include neutron documentation of
this shot, The discussion of the participstion of these projects is included

iq the portion of this report devoted to shot Quince.
2,1,3 STRUCTURES AND EQUIFLENT

The objective of this program was to provide information on the effects
of nuclear bursts on ship structures and equipment, and on various land
structures, under certain conditions that have not been heretofore investi-

gaﬁsd. Five of the eight projects were concerned with the ship structures
; .OP:F[' "f'r
!y LLine-

DL pavE syl PiGE A€
i



ﬂ 2-13

and equipment response from underwater bursts, and three projects were con-
cerned with land structures response to air blast,

Preliminary to Operation HARDTACK a scries of tests were run employing
high-expiosiva tapered charges against the destroyer DD 592 off Santa Cruz
Island, California in January 1958. A series of four large, special shapad
(tapered) H, E, charges weighing from 1400 to 4LOO pounds wes planned to sin-
ulate underwater nuclear attack against the DD 592, The series of tests wcs
carried up to the threshold of shock damzge, but stopped after detonation of
the third charge to aveoid the probebility of sarious damage to the DD 592
prior to the later main HARDTACK full-scale nuclezr tests. The results in-
dicated that the shock wave pressure satisfactorily simmlated the initial
shock waves from a nuclear detonation, .

Four unmanned major target chips, 3 destroyers, and an EC-2 merchant
ship, were instrumented and exposed to the 'lahoo and Umbrella underwater
detonations. In addition, three manned fleet operating ships, submarine 35K
3 and destroyers DD 728 and DD ‘826, had a minor amount of instrumentation
aboard and were alsoc exposed to lYahoo, The SSK 3, unmanned, and a 4/5 scale
submerine model, SQUAW 29, were also exposed in Umbrella, The shock res-
ponse of'equipment, as well as eaquipment foundations which included hulls,
bulkheads, decks and superstructures wcre documented by the use of a total of
325 velocity time meters and self-recording shock-spectrum gages and 40 high-

t

speed motion-picture cameras., The following tentative conclusions with re=

spect to dumage to machinery and equipment may be made.

pELETED
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For Umbrella, the sutmerged 4/5 scale submorine model, SQUAW 29, at a
range of 1600 feet, was instrumented with strain gages, pressure gages, de-
flection gages, high-speed cameras, and roll, depth and flooding indicators.
The hull was plastically deformed but did not rupture. Four of the ten ex-
ternal ballast tanks ruptured and all were seriously dished resulting in
some loss of buoyancy. SSK 3 was submerged at periscope depth and operated
by its crew =t 18,000 ft. from liahoo surface zero, In Umbrella, SSK 3 was
unmanned and located bow=-on at a range of 2900 feet. No permenent hull de-

f{(\-;;'a_?_i;iDQE formations on SSK 3 occurred from either shot., The following preliminary
Lo 1 concl;ﬁ_f@m{ nay be made: ‘ij/
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Failure criteria of prefabricated, corfugated steel, flexitle arch-she’ .,
structures confined within non drag-sensitive earthwork configurations of -
coral sand, simulating partially underground structures was studied. Three
structures were tested in the 80 to 130 psi peak overpressure region from a
1.4 Mt surfate shot to empirically determine the response of such structures,
A fourth structure was tested in the 90 psi peak overpressure region from a
17 kt surface shot to determine the effects of short-duration blast loa&ing
upon a sinmilar structure and environment. The 25«foot spzn by 48-foot, 1O
gage arch-shell structure subjected to 9C rsi peak overpressure partiall&
collapsed on the side away from ground zero, The collapse apparently was
initiated by bearing failure of the shell plates at a boltzd horizontal seam,
approximately 5 feet above floor level on the collapsed side of the struc-
ture. The following results have been noted on the other 3 structures:

1. A similar 25-foot span structure and the 38-foot span by 4C-foot 1

gage arch-shell structure, subjected respecctively to 78 psi and 100 psi

peek overpressure from shot Koa suffered a complete collapse symmetri-

cally about the crown. The third 25-foot span structure subjected to a

180 psi peak overpressure collapsed completely.

The dynemic behavior of deep (thick) reinforcec concrete slabs in the
high overpressure regions of 175 to 600 psi was studied to provide the basis
for establishing desipgn criteria for massive reinforced concrete structures
under blast loads, Thirty one~way and fifteen two-way slabs placed flush
with the ground surface were tested. The clear span was 6 feet and the
ratios of depth to span varied from 0.15 to 0.78. Because of excessive post- =
shot radiation at the slab locations, data recovery has not been completed. Céi:’
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2.1.4 AIRCRAET STRUCTURES

The iir Force was concerned with d:termining the structural response of
a B=52D aircraft vhen subject to side loads. This determinatien had as an
wltimate objective the definition of the delivery capability of the aircraf*
for multiple delivery tactics. The data obtained wus successful in verif>iy,
that the predictionsof weapon effects and the analysis utilized in predici-
ing structural responses were satisfactory. A range of angles with respe:!
to ground zero {rom 35 degrees head-on to 180 degrees tail-to in azimuth, 3i~-
cluding three different elevation angles, were utilized in verifying the an.-
lysis and precictions, It was concluded that the data obtained was sufficient
to verify the znalysis used to predict structural side loads from which the
nuclear weapon delivery capcbility for multiple delivery tactics could be
defined,

The Navy sponsored a project, in which two /i}Del ajrcraft participgted
jointly in several shots, in order to measure weapon in-puts and structural
responses to high yield weapons. The final objective was the correlation of

the data with that of the Plumbbob tests in order to define the high-yield

(tiegaton range) weapon delivery capability of the A4LD-1, Trom the preliminary

data obtained it wes determined ti:ct meusured stresses were consistent with
predictions ottained from the aralyticil techniques employed., It is antici-
pated that additional data obtzined from wing pressure instrumentation will
assist in further refining the dynamié analysis. Thermal input data was gen-
erally substantially lower than predicted although the temperature response
calculztions based upon measured inputs in general showed good correlation.
It was concluded that the data obtained, lien combiiied with that obtained
from Operation Flumbbob and the aireraft performence cheracteristics, will

permit the definition of the nuclear wezpon delivery capability of the A4D

aft, COr
airer L /ED/DOE
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Effects input and structural response information of two FJ=4 aircraft
was measured, .The information obtained vias concentrated in inputs and effle«t,
from higher yields in order to correlate with data obtzined from the lover
yields of Plumbbob and confirm the Class D delivery capability of the aircrai-
In general, excellent correl:ction of blast response data was obtained, vei .-
fying the dynamic analysis used for predicting structural responses, It vas
concluded thet response data had been obtained over a sufficiently wice rongr
of yields and incidence angles to pcrmit subsequent definition of the Clacs ™
delivery capability of the FJ=4B aircraft.

2.1.,5 TZ3T CF 3ZRVICL BCUIFIZNT AND LATZRIALS

This prcgram, consisting of five projects had a wide range of project’
station locations: Wake Island and Enivetolk, Zikini, Kwajalein, Kusaie, -
llotho, and Rorgelap atolls,

One project to study the wave form of electrumagnetic pulse from a
muclear detonation, used two sites: Kusaie, 420 miles from Eniwetok, and
WOthd, 2,0 miles from Eniwetok. The objective was to make broad-band mezsure-
ments from O to 10 lic at ranges up to 460 miles. The measurements were not
expected to he radicalily new, Although improvements in eqpipmeht were in-
corporated, the mrimary conccrn of this project was to increase the catalog-
ing of wave forms, )

The date, which is in good agrceme?t with th2t ottezined during Operation
Redwing, indiccies that device yield and range and the presence of 2 second
stage can be detzrmined from wave-form paramelers.

Another projec: with stations ct iizhi Island and Kusaie studied iono-
spheric effects of large-yield surface detonations, Inagreement with results
of Operstion Redwing Project 6.3, the energy responsitle for the first dis-

turbance in the ionosphere above Kusaie was propagéted with a mean volocity

of 20 km/min. Also corroborating previous results, the second disturbance Zgif;”
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resulted from energy propagated with a mean velocity of about 13 lan/min.
The first effect has been postulzted as due to 2 compressicnal wave and the
second to a hydromagnetic wave, The fact that the first effect was seen ap-
proaching but not receding is indicative of the shape of the ion~-density
variation associated with the disturbance.

Two projects participated during shot Umbrella to obtain effect data or
feasabili‘y of using nveclear weapons as a naval-mine counter-measure, Onz
of them, sponsored by The Naval Ordnance laboratory wes to determine the
ranges at which typieal stockpile bottom mines would be neutralized by a
shallow-wzter burst,

To set np the experiment, a total of 120 :nines,consisting of lines
1X-25-2, 1X-29-0, 1K~50-0, iK=52-1, 1K~52-2, iK-52-3, and lK~52-6 were ladd
on the Enivetck Lagoon, north of ground zero for shot Umbrella, at distances
from ground zero from 1,400 to 8,1.C0 feet. Tuc operation of 23 of the mines
(planted at distances grecter than those at which damage wes expccted) were
monitored during the shot br means of a system of internal recorders design-
ed to bez’n recording when the mines were armed and to continue recording
until the mines were recovered., The depth of water at the mine field wvaried

between 120 and 150 fect. The results of the test indicate that:

z &
&'
i&)

The Navy liine Defense laboratory was the sponsoring agency of the other
project purticipatinsg in undervator experimcniction. The overall objective
of the project was to dstermine the feasibility of the employment of nuclear ;gié;
CC‘F[ED /"'O . ,zT
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veapons for wide area mine clearance by influence means, The specific ot

Jectives of their experimentation program were to:

1, Measure and record the amplitude, duration, and extent of mine act-
uating influences (pressure, acoustic, and magnetic) that .2v be gene»-
ated at the sea bottom by the explosion of a low=yield nuclzar *reapon
in shallow water (approximately 150-depth),

2. Determine the reaction of certain instrumented naval mincs to ‘2
influences generated,

Three LCU instrumentation platforms were located at distances of 5 =37

20,150, and 44,750 feet from the Umbrella surface zero. Instrumentation ias

provided to obtain:

fuse componentz and matarials, eranscred Ly the Diamond O-Aranee Fuze L-bora-

) PAE

2.

1, The time=-pressure history resulting from the shot, including p.es-
sure charges due to waves, swells, and the shock wave.

2. The time-history of the magnetic-field changes.
3, The time=history of the sound=-pressure leve, 2 cps to 40 kes = °~
L4+ The *ime=hictory of displacement of the bottom.

5. The mine readtion, inciuding such items as scarch-coil output,
plate-voltage rise, pressurc-switch opening, fires, and "looks".

6. Correlation of all influence measurements ond mine reactions with
respect to time.

From the Umbrella shot the following tentative conclusions were made:

b g
oﬁ&

The fifth project studied the effects of nuclear radiation on electronic

2



e, 2220

tory.«

Electronic component parts were placed in special test circuits to em-
phasize the property to be measured. The sizncls were fed into a magnetic-
tape recorder, which recorded the performanée of the components during the
detonation., In addition, the telemetering points of a Corporal fuze syr:
were monitored, and departure from normal operating level was recordcd «n
the tape.

At the time this report was prepered, the mroject was still participat-
ing. A brief description will be given, however, of the project's partici-

pation during two shots,

2,1.6 THERMAL RADI.TION LEASURIIINTS
It wzs the purpose of the progrnn to:

1. Study the effects of megaton rance atomic wezpons on materials and
to evaluate a skin sirmlant as a substitute for animete skin in these
studies,

2, Obtain spectroscopic measurements on a high 2ltitude burst of thermal
irradiance as a function of time.

& 3, lileasure by photographic means the fireball size of a high altitude
(,7/@,\ burst as a function of time.
% 2

(%)
% % L. Obtain a photographic record with high time and spectral resolution 32
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of the early time spectra of a high altitude burst.

5, lake measurements of the size, persistence and spectrzl irradiance
of the fireball in the infra-red from a high altitude burst.,

6. Study mcterial ablation from specimens inside the fireball, and

test the neutron vulnerability of various materials tc be used in the

Teak and Orange experiments.

For the high altitude vent, shot Yucca, two RB=36's were modified to
serve as instrumentation platforms. Special windows and shelves were pro>
vided for the instrumentation and special wiring installed and the aircra.t
were provided with special radar equipment to track the balloon assembly and
position themselves. The AOC-CIC aboard the USS CVS Boxer, which also served
as the balloon launching platform, was utilized for control and as a back-up
positioning system. ,

On shot Yucca, both the RB-36 aircraft were well positioned so thaé ;11
instruments had the burst in their fields of visw, Excellent records were
obtained by all projects whose instrumentztion was atoard.

In addition to its particip tion on shot Yuecz, Project 8.5, makirg
infra-red measurements also perticipzted on shots Butternut and Koa as in-
strument checks and to obtain correlation data.

The P2V also participcted on events Butternut and Koa as instrumentation
checks and to obtain data for correlation of a surface detonation with the
two high'altitude shots Teak and Orange. On Butternut the monochrometor fail-
ed to function properly, but the mzppef functioned satisfactorily. On Koa
both instruments operated well.

No data were received fram the cannister instruments on the drag line.

Tentative conelusions-which can_be made at this time are®

0‘»‘& &
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The experiments on effects of atamic weapons on materials and evelwr
of a skin simulant were carried out on shots Yellowwood and ‘/alnut. Approx-—
imately 30 skin simulant specimens in various configurations including bare
and blackened unclothed samples, samples clothed with contact and spaced
fabrics, and samples with various apertures were exposed. Time temperature
histories of the specimens were recorded, In addition, recording calori:
meters and radiometers were used to measure the thermzl radiation inci&éﬁf
at the station.

The ablstion a nd neutron vulnerability studies were carried out on shot
Cactus. For the experiments on ablation of m:terial two specimens designed
to determine the rate and depth of melting of a sphericcl surface were ex-
posed on a 100 ft. tovwer so as to be within the fireball. These specimens
contained instruments for measuring and recrding the time history of the
tamperature of unprotected metal ot various depths, specimen acccleration,
laterfiréball overpress;re, and shock arrival tire. Two additional speci-
mens rigidly spaced 10 feet apart and rigidly connected were placed on the
ground at a distance of 250 feet to measure the spezd of sound inside the
fireball. These specimens contained transducers and rzcorders for measuring
the time of arrival of weak shocks from a series of small explosions set off
at successive times after zero time. From these nieasuremcnts it was hoped

to calculate a time history of the gas temperature of the fireball,

As yet no results are available from the ablation and ncutron studies
{ &0 e = B/
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carried out on shot Cactus, The area in which the neutron study specimens
were placed is, at this writing still too hot radiologically to permit a
party to spend sufficient time in the area,

2,1,7 SUPPORT PHOTOGRAPHY

The mission of Program 9 was to provide documentary and technical ;» ~
graphic support to participating DOD agencies. The documentary support c -~
sisted of both still and motion picture coverage of project activities to
depict the scope of the project's effort, and to show significant results
of their effort, for historical and report purposes, Still photography, in
support of projects for illustrating preliminary and final reports, was con=-
ducted by TG 7.1, TU-1l, liotion picture coverage to be used in the production
of a lleapons Effects Film was provided by JTF=7. Techmdcal photography,.
such as high-speed, time-lapse, and function-of-time photogré;hy, was furnish-
ed by TU-5 (EGG). ' ’

During the planning phase of Operation HARDTACK, it became evident that
the needs of tne various projects for photographically collected data would
fall on the five military effects events; two high altitude rocket detona-
tions, one high altitude balloon detonation, and two underwater detonations.
Because of the veried nature and location of the éetonations, more extensive
and sophisticated camera installations were needed than 6n any prior opera=~
tion.

For the high altitude balloon de%onation, RB=36's vere used with a back-
up camera instgllation mounted on the USS Boxer.

The photographic egquipment used for all three high altitude detonztions
consisted of streak, high and medium speed motion picture, rapid sequence
still, and Zenith cameras,

The photographic instrumentation for the two underwater shots was basi--

cally the same for each shot. The stations cormon to both shots consisted ;;Z
/
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of a camera station on Parry Island, camera station on Igurin Island; an LCU
camera station anchored in the lagoon; an R3=50 aircraft directly over surface
zero at 25,000 feet altitude; three C-54 aircraft orbiting at 20,000 feect
range at altitudes of 1500 feet, 9000 feet, -and 10,000 feet; and one RB-50
aircraft which provided vertical aerial photographic coverage of the tar:
array before and after each shot,

For the 'lahoo shot, an additional camera station was installed in Ul..
hold of the EC=2 to record effects of a deep—watef detonaticn on the ships:
structure,

For the Umbrella.shot, in addition to the basic installations, a camera
station was installed on a barge 20,00C feet from surface zero; another
camera station was installed on hui Island to photograph rocket firings, and
a tri-metrogon camera array was installed on a H=19 helicopter to photo;
graph wave action at iwo surface instrument platforms, ,

In addition to the mejor effort on the five military effects shots, a
somewhat smaller effort was expended on some of the :EC dizgnostic shots., A
camera station was installed to record the effects of the thermal pulse on
certain nmaterials. Several aerial photograrhic surveys were accomplished of
craters nroduced by land surface detonstions; aeri;l surveys were acconplish-
ed to locate strings of gages placed in the weter prior to several shots;
and mosaics were flown of Johnston Island, and all the islands of both Bikini
and Eniwetok Atolls for planning purpo;es.

For documentary purposes, approxi mately 60,0CO feet of original 351
Eastman Color Negative film was expossd from which a nilitary effects motion
picture film report will be premred after the operation,

For historical and report purposes, approximately 3500 black and white

still nesatives were exposed during the operation.

Lén ‘;%005 LY PiAGE S {/9-
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The overall objectives of the VHA program were to determine the effect

2.,1.8 YUCCA VHA PROGRAL

of extreme altitude on pertition of energy in anuclear explosion, and on the
radii of effects of the various phenomena, and to determine scaling laws of
these effects as a function of altitude and yield, Scientific results I:
beecn discussed in previous sectiona of this chapter, and of interest hc -~ -r
the weapon system, the baloon carrier; and aircraft modifications. OCme p-o--
ject supplied the warhead, the fusing and arming, the radio cormand sysiem,

and the monitoring functioning for the device., Jnother project pro-
vided the carrier, and supplied a 128foot » 2 nil polyethene balloon which
was to lift the device and associated scientific equipment to altitude. ,
Test flights from various launching sites conducted over the previous ;8_
months had shown that launch from sircraft carrier, with a deck wind veloc-
ity of near zero, was the most reliable method. .

The balloon wcs laundhed from-the: USS.Bexére: The total weight of the
system was 1295.5 pounds with a payload of 761,5 pourds. The peyload con-
sisted of the device and five canisters containing instrumentation for mea-
suring pressures, thermal and gamma radiation, neutron flux and the electro-
magnetic pulse, '

Dus to command transmitter failure prior to zero, no weapons effects
daté. of significance was received frole the f ive suspended canisters. Air-
cx?a.ft. instrumentation was successful in fulfilling project objectives,

2,2 TASK UNIT ONE, LASL PRCGRALS
2.,2,1 INTRODUCTION

Task Unit One carried out experiments to determine the performance of

the devices fired; to mecsure physical quntities of interesi‘. in weapon dee

sign; and to understand the mechanisms by which the verious effects of the

[P
C,’,; ' devices are produced. In Oporation H.RDTACK new methods were used to detere

4§
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mine the configuration of the active mazterial during the reaction period.
2,2,2 PROGRAM 10 FIREB:LL PHYSICS

Objectives:

1., To determine the yield of a nutlear detonation by otscrvation
of the various parameters associated with fireball hydrodynamics,

2. To measure the time interval between the primary and secondar~

reactions in two stage devices by optical means. ?§>

' Iii To studi the ienomena taking place in the rarified air o
y

Techniques: 427

1. Several methods of calculation were used to derive the yield of
the device from fireball photos.

2. Optical narrow puss filters were used with photomultipliers, and
oscilloscope to record 7amma induced light from the air about two
stage devices,

3, Techniques were used which alloved observations of narrow bands
of the optical spectrum by means of photamultipliers and oscill-
oscopes with high time resoluticn.

Results:

1. A list of yields obtainad by program 10 is glven in table 2.1.

2. Some information about relctive intensity of ecrly garma induced
light is given in tzble 2.2,

3. -

¢, 10/00k
LANL RG -
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2,2,3 PROGRAI! 11 RADIOCHELISTRY

Objectives:

1. To determine the fission yicld of the device.

2. To ascertain when possible what nuclear reactions takc ploce
in the device. '

3, To study specific espects of the reactions by radiochemiczl
tracers placed within the device,

L. To determine the production of specific activities in certain
areas of the devices arising from materials included in thum by
design necessity or by intent.

Technigues:

1. Samples of radiocctive material from the cloud were obtained by
manned airecraft equipped with especially designed sampling tanks,

2. Radiochemical cnalyses were made 2t LASL to determine the frace
tion of the bomb included in the sample and the number of fission
events. From these d~taz the fission yield wis dctermined,

3., Radiochemiczl anzlyses were made of these samples to determine
the production of various radioisotopes of interest from the bomb
moterials or from detector samples pleced in or ncar the device,

Results:

1. The results of measurements of fission yields by verious methods
are included in table 2,1,

2, An investigation of water sznmples taken from the lagoon shortly
after 'alnut shot showed mzrked froctionation, indicating that such
samples were not an adequaote replacement for aircroft sampling.

2.2,4 PROGRA4M 12 EXTIRNAL NEUTRCN :iEASURTZNTS

cOPIED/DOE
LANL RC

~ Objectives:

t

1. To determinec the configuration of the active material of cer-
tain devices cduring the nuclear reactions.

Techniques:

Cop;r-

1. A neutron collimating "pinhole" is placed between the device
and detector. A pinhole camera image of the device is formed on
the detector, which is a sandwich of various materials to be acti-
vated by the neutrons. The sample mzy be cut into se;munts and
counted on 2 scintillation counter or placed against a photographic
film to produce an autoradiographic image.

BTN J PLGE ’7‘2‘/7
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DELETED

Results: —

2.2.5 PROGRAI 13 ALPHA (EASURZIZNTS
Objectives:

1. To mcasure alpha as a function of time for the fission devices
or primaries in order to determins whcthar they worked properly
and in case they did not, to aide in diagnosing the trouble.

2. To obtein and telemster measurcments indicotin: the "transit
time" for the HE i.plosion and time from load ring pulse to very
exrly garma levels in the device.

Techniques:

1. Alpha detectors, cach consisting of a plastic fluor and photo-
cell or multiplier combination in a light-tight can, were mounted
at appropricte distances fror the devices to give 2 wide range in
sensitivity. The signals were conducted over coaxial cables,”
shieldud against garma, neutron, and electromagnatic radiation, to
concrete bunkers. These siznals then were displayed on ¢ series

of high speed oscilloscopes togzether with timing freguencies and
were recorded by camerss, '

2. Similar detectors, very near the device, gave signals which were
telemetered by a wide band ultra high frequency transmitter=receiver
combination and recorded on oscilloscopes.

Results:

1. For details on results of the zlpha measurcments the reader is
referred to the project reports,

2.,2.,6 PROGRAl 1) PHONEX-PIMEX

Objectives:
t
1. To obtain ncutron spectra at 2 number of positions on the scc-
ondary of a two stage megaton device,

Techniques:

1. By means of a pinhole placed in a mile long vacuum pipe ncutrons

were 2llowed to form an image of the source on a hydrogen containing

e thin plastic foil, Recoil protons from this foil passed through a
o0 collimeting system and were recorded on nuclcar emulsion plates.

Track were counted and measured to determine the spectirum of th-
incident neutrons.

fOP{r~ -
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2.2.7 PROGRall 15 PHOTO=PHYGICS
Objectives:

1. To obtain radius time dzta for hydrodynamic yield determinstions.

>2. To determine the nature and behavior of a nuclear detonation

by photographing the light produced during the initial stages of
the detonation,

3. To study the reaction rate in the secondary of a megaton twe
stage device by means of gammas and neutrons emitted from the sce-
ondary &t various positions.

Techniques:

1. Framing cameras were operated from severzl photo stations on
each snot to record the growth of the firebull,

2. Very high speed streek camercs were used to record the history
<o£ the light arising near the tomb in thc first fow microseconds,

3, A pinhole in a mile léng vecuum pipe was used to collimote.gamma
rays and neutrons onto a plustic fluor, Listht from the fluor was
photogrzphed with high speed streak cameras to record thc gamma

time history and the arrivel rate of the neutrons. The latter mekes
possible the determination of the neutron spectrum at various places,

Results:

1. Results of this procram are piven in the individual project
reports.

2.2.8 PROGRU: 16 TZL.FIRATURE 1.EASURIZINTS
Objectives:

1. To deternine the temperature induced in-a two stzge device by
- the explosion of the primary.

Techniques:

t

'DELETER

Resultus:

1. Results of this pro-ram zre given in thc individual project
report.

2.2,9 PRCGRA 17 ELECTRQAAGNZTIC JTASURTMENTS
o, 6/ ‘
4’,‘2 I ,) Objectives: COPIEDéDOE
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1. To determine the time interval between primary and secondecry
of two stage devices by measurcment of the electromagnetic signal.

2. To study the electromagnetic signal in order to dctermine the
mechanisms by vhich the verious stages of the signal are produced.

Techniques:

1. The electromagnetic signals accompanying nuclear destonations
were by an antenna and recorded on fast oscilloscopes.

Results:
1. The results of this program are given in the individual project
report.

2.2,10 PRCGRAI 18
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2,2,11 LTAPONS ASSEMBLY
The weap.ons assembly group was responsible for preparation of the variou
devices for firing. They assembled and checked out 211 bomb components,
installed the device at its firing site, and operated P system for tclemeters-
ing information essential to the readiness of the device for firing.
The use of barges as zero sites plus the high degree of efficisncy read’

ed by the assembly personnel enabled DELETED

&>
o‘*‘ﬁﬁ

The weapons assembly group functioned on cvery L.SL shot and in additio

assembled the LiSL furnished primary on one Livermorc shot, B
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CHAPTER 2
SUMMARY OF EXPERIMENTAT. PROGRAMS
2.3 TASK UNTT 2, UZRL PROGRAMS

2.3.1 Progran 2., PacdZochenlstry. °

a. Exﬁerimental Techniques,

The ma‘n objectiver were to determine the fissilon ylelcs
and the relative thermnnuclear and fission efficlencles 1a
differert regions of the UCRL devices. Samples of the pz2rticul
debris were collected after each test ond analyzed in the Zi,
Gaseous samples were ollected on selected shois and were
analyzed in the ¥4 where necessery for short-lived ornducts; thse
rest were sent to Livermore for enalveis. L -

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 manﬁed
aircraft. For the present at lease, sampling aircraft seem to be
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 Pinex as well as the
reaction history 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 transit time, high ex-

Q”MD plosive pins, alpha vs time, boost time; boost temperature and
D y

Law / 0
LLECyield from Koala, Pinex, an where appli
17 4
cable. Pinex was the only entirely new technique employed . <

— -
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although several new problems arose from the use of barges; e.g.,
effects of éarge motion on coliliimation and the effect of water
shine on neuvirc: measurem:2nte,
2. Charlie ard Tox, Bikial. Seven events (Fir, Sycamore, Maple.
Aspen, Redwooc, Cedar ard Poplar) were fired from various north
Bikini locations. Several remote diagnostic schemes were develc,. -
ed for these sho*s: 1) alpha was me=sured by a photoelect:ic
telescope picking up light from a fluor wall mounted on the shot
barge; 2) high explosive transit time end pin data was obtained U;
a pulse telemetry svstem; 3) were measuréd
from Teller Ligh* by cweeping cameras &nd a photoelectric tele-
scope; and 4) interval times were measured by an electromagnetic
pickup station.
3. Janet, Eniwetok. Three UCRL events (Dogwood, Olive and .Pine)
were fired off Jaret. Edgerton, Germeshausen & Grier, Inc.,
provided the electronic support for the following diagnostic
measurements: 1) peak primary alpha on Dogwood and Olive; 2)
secondary alpha on Dogwood; 3) n
* 4) secondary interval time on all three.
4, Y§g;ne, Eniwetok. The last two UCRL shots (Quince and Fig)
were fired on Yvonne., EG&G opegated the diagnostic station for
UCRL. Complete alpha vs time curves and high explosive transit
time data was obtained.

b. Results.

The results of these experiments are contained in the prelim

inary shot reports and in the various technical reports written by

the groups involved. :5‘6/
/ -
/Lo
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2.3.3 Program 24, Phonex.

a. dbjectives.

To measure the number and energy distribution of the neutro:
leaving}thf surfaces of devices associated with the Maple and
Hickgry events. |

b. Technique.

The neutrons were detected by observing proton tracks left
in nuclear track emulsions by protons ejected from a thin poly-
ethlene radiator. The number of neutrons was determined from the
density of proton tracks in the emulsion coupled with the known
geometry of the experiment. The energies §f the neutrons were
determined from the ranges of the protons in thé emulsion, ; In
order to protect the emulsions from dlast 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.

¢. Results,

The emulsions were succesefully'recovered from all stations
and will be processed and scanned at Livermore. The data willl not
be available for a period of se;eral months,

2.3.4 Program A, Weapons Assembly,

The function of Program A was the fleld 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 -

~

theory, design, fabrications, and assembly of their device.

/ =
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Each device, prior to shipment, was completely trial
assembled except that dummy primaries were used. All devices
were air-shipped frem Travis AFB and delivered to their final
ghot site without incident.

The following cdevices were all assembled for testing at

EPG:

CODE NAME DEVICE NAME REMARKS

Fir Fired in Bikini lagoon

Sycamore Fired in Bikini lagoon

Aspen Fired in Bikini lagoon

Maple Fired in Bikini lagoon o

Buckeye Not tested because theﬁ
és g:gtigengtg?e Polaris Warhead

Redwood é? Fired in Bikini lagoon

Cedar < Fired in Bikini lagoon

Dogwood Fired in Eniwetok lagoon

Poplar Fired in Blkini lagoon

Olive . Fired in Eniwetok lagoon

Pine ‘ Fired in Eniwetok lagoon

2.3.5 Program_B, Weapons Assembly.

Tﬁe function of Program B was the field assembly of small
weapon devices. f

In general personnel were organized and devices were
handled as described under Program A. Much advance experience in
assembly was obtained during the extensive hydrodynamlc program
required to develop the designs fielded. Devices were never
completely assembled prior to shipment because of safety limita-
tions, but 99%%?9?“t3 and sub-assemblies were pre-fitted where- i;];

Ve LUivdg

ver possibléiL RG -
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CHAPTER 2

SUMMARY OF EXPERIMENTAL PROGRAMS
2.4 TASK UNIT 4, SC_PROGRAMS

2.4.1 Program 32, DOORKNOB.

The ofiginal 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 250,390

feet, Additional measurements were incorporated in the prsz.:..

as techniques became available for attempting them. These were

a sampling of the radioactive debris, optical coverage of the -

burst, and a measurement of RF attenuation and refraction csvser

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 locationr
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 axis and per-
pendicular to it. .
Each carrier had a 226-235 mc. band telemetering system
aboard with from four to eight subcarriers. The FM-FM
recelving and recording station was located near the launch
site on Johnston Island.

All six carriers contained transducers for measuring neutr.
and gamma-ray fluxes. The neutron transducer consisted of
activation folls that were counted by a scintillometer
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. ﬁ;jg
- Onpy F 3

n
o



' , 2-42

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 contalning
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 Beryllium discs of 50 and 70 mil thickness.
The remaining energy impinged upon the calorimeter.

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

2. The Redstone carried two 4 Kmc diagnostic systems [o-
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 ds the
beacon,

3. 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 1iklihood of sending the
sampler through the densest debirs. This me&surement was
made by carrying 5 cm. chaff to altitude on 8 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 pperating near 225 mc and four
near 1500 mc) aloft on elght 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 combinationms.

6. Optical instrumentation included high speed and longer
time photography through three different narrow band ffiter.
a high resolution spectral record, burst position by plade
cameras located at each MIDOT station, and black and white

gﬁsqg and color documentray photography.
o :
QG®L%& 7. The warheads used on the high altitude shots were

- modified, installed, checked out, and armed by Program 32. __
{
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TEAK Conclusions

All equipment used on TEAK operated as designed with the follow-
ing excéptiona:

1. The two Rad-Chem Samplers ‘appeared to 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 lst stage burn out and fell back onto the Western

half of Johnston Island. A subsequent test firing verifie
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, was seen at the r eceiving 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 the 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 design-
ed. No attenuation measurements nor instrument carriers
were originally scheduled for ORANGE.

The measurements actually attempted on ORANGE test are as
follows:

1. Four Rad-Chem Samplers. .

2. Three instrument carriers, one at 80,000 feet altitude
and 95,000 feet horizontallz disp%}bed from the burst; and
two at burst altitude, one 40,000 feet North and one 40,00C
E feet West of Alr Zero.

3. Eight Deacon-Arrow II RF attenuation rockets.

of the beacon carriers, and the Redstone,

T )
fLCRIENDOE
RIS | R

4, MIDOT tracking of the three instrument carriers, two CZ;CZ
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5. - The 4 Kmc diagnostic measurement,

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

T. Warhead.
ORANGE Conclusions

1. The four samplers were recovered, but only the sampie
collected 40 seconds after burst contained any activiuvy,
Analysis by LASL will determine if this was adeque‘:.

2. Telemetered data from the three instrument cairiers
appears satisfactory. The station 40,000 feet North of
the burst was not recovered.

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

4, MIDOT tracking was good.

5. The 4 Kmc. diagnostic measurements gave transit time
and may give a figure for early alpha,

6. The photo coverage was lost because of cloud coverage.
T. The WH apparently operated as expected.

2.4,2.1 Project 34,1,

Project 34.1 was responsible for the telemetry of high-

time resolution data relative to several areas of interest.




<
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T An experimental early alpha system was tried out on 15
LASL shots with at least partial success. The 1nterpretati§n
of these data is not yet complete, The system operates by’
telemetry of two narrow pulses corresponding to two known gamma
levels or generations. The time between the pulses divided by
the delta 1s 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 : DELETED device in support of the

DOD sponsored very ﬁzgﬁﬁaltitqde balloon test., This test devic:
for YUCCA consisted of DELETED ‘—J~pressurized
and hermatically sealed, and ruzéd 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

(opeoIoeE . Cad
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Radio éommand and monitoring of the system was accomplished
from a trailer van control station located aboard the USS Boxer.
The EG&G timing system was utilized to initiate the arm and fire
sequence, After five proof-test flights during HARDTACK, the
YUCCA system was launched on 28 April 1958 at 1125 hours from tasz
f1ight deck of the USS Boxer at 164°, 30' E Longitude and 11°,
451 N Latitude, At launch plus 8 minutes, altitude 7,000 fee:,
the five instrument cannisters were deployed by radio command,
and at launch plus 13 minutes, 12,000 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°, 37' N Latitude

and 163°, 01.5'E Longitude. '
The yleld for YUCCA, estimated from the history orﬁs->

firings, was given by R. E. Watt, LASL,'asﬁ The only major

operational problem encountered during the test was caused by -

radio interference with the fuzing command system. After all un-
necessary radio cirguits below 300 mc. were closed down, all
interference disappeared.

2.4,2,3 Project 34.3. '

The objective of Project 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 equipment. Electri-

cal equipmen;_ror both checkout and firing was purchased as regula:é&
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device components or designed and fabricated by project personnel
Nuclear coﬁponents 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 riring-posifion.
The device case and underwater signal cables were water-preséure>
tested before acceptance from the manufacturer. The electrical
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 unfavorabl:
working conditlons and deterlation of equipment. These condition:
were corrected on the UMBRELLA event through the use of a larger
piafrorm (LCU hull) in an anchored position.

A few trouble spots developed in the favrication of equip-
ment, such as the zero instrument platform, for use by several
agencles. These conditions were brought about by poor coordina-
tion between the users and fabrication agencies,

For any future test of a similar nature, the following
recommendations are offered concerning the activities of Project
N5 34,3 z
" ! By, w PAGE 55
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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 stadble platform for the zero firing and instrumenta-

tion system, would be desired.

2. More time should be allowed for the various support

groups 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 Microbarograph 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 34.4 was 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 recoréed at microbarograph stations
located at Eniwetok, Bikini, Kwajalein, Utirik, WOtho and Ujeland.

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 (25

, L PAGE =¥
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speed and temperature. The same will apply to the recorded data
from Lualualei and French Frigafe Shoals. The Microbarograph
data from Eniwetok is being forwarded to Sandia Corporation for

evaluation. i

DELETED
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7 2.4,2,6 Project 34.6
Project 34.6 has responsibillities in three distinct and

unrelated areas as follows:

1. Systematics, which consists generally of an intimate a--
current knowiedge of the complete device firing systems wi’h

staff advisory responsibilities to the Commander Task Unit 2.

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

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

The systematics function was a "lst time" venture and was
concelved by Dr. H. B. Keller, CTU-2. SCLB furnished this éuﬁ-
port at the request of UCRL. This function was particulary
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, althougt

stlll valuable, suffered somewhat from manpower shortages in as
much as the other two functions are absolutely necessary to a
shot and systematics is not.

7?05 future opethione it seems that the Arming and Firing
Coordinator would be in a bettertposition to handle the function
with a minimum 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 any of the Device Field Teams, and generally at

four steps in the history of the device as follows:

¢
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. Prior to device assembly.
. After devibe assembly, prior to transfer to Zero Site.

1

2

3. After transporting to Zero Site.
" )

. At pre-arm,

2.4.2.7 Project 34.7.

The obJjective of Project 34.7 participaton the 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 environméhts, and from observed instances of deviation
in radiation damage criteria betpyeen in-reactor exposures as
compared with prompt nuclear dburats.

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, DELESIIi The effect produced in these épecimens

will be compared to effects produced in similar specimens exposed [;5
728

@WwDNQE in reactors to the same total neutron dose at much lower rates.

LAAL RG 7
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2.&.2;@ Project 34.8.
The objectiveg of Project 34.8 were:

1. Make the necessary measurements on QUINCE event to
deleniate the fallout gamma radiation yileld produced by a
surface detonation on land of al DELETED

DELETEDI

2. Using data collect by this project and by Projects 34.9
and 34.10 construct a fallout model for use with any wind
pattern, and evaluate extremes in militarily significant
interesities 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-
valling downwind directicn was available for radiation
monitoring, necessitating placement of bulk of the instru-
mentation in the lagoon. There were 92 lagoon stations,
46 1land stations, and 8 reef stations. The bulk of fall-
out instrumentation consisted of sticky pan fallout coll-
ectors. Sticky pan collectors were mounted on small buoys
in the lagaon 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 yleld
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,

ProJject 34.9 was responsible for photographing the cloud
produced by the QUINCE event. The amin objective was to deter-
mine the cloud dimensions as a function time. These measurements
yere'necessary to assist Project,3h.8 in constructing a fallout
model, \Ssgsi

o
2.4.2.10 ProJject 34,10,
One of the obJjectives of Project 34.10 was to messure the
pre-shot wind conditions over expected cloud heights for the shot
" time decision to assure that expected fallout would be adequately

sampled by the instrument temporarily of Project 34.8.

! .c,o:f"lfp/on: _
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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 satsifactorily.

Projects 34.7, 34.8, 34.9 and 34,10 were concerned with
events QUINCE and FIG.

DE\BTED
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2.2.2 and 2.2.10 Addendum. Programs 10 and 18. Teak
Objectives,

{
The obJjectives were to measure the total thermal, thermal

power, time interval and optical-spectroscopic observation of

high altitude fire-ball phenomena. ‘\C
hd

'ro'cal thermal measured at Johnston Island was*

> _

lcalorieq ver ¢cm . Assuming atmospheric transmission ¢ .

63% which was the mean noon value on four preceding days, *7::

corresponding thermal energy release from the bomd was DE]_.E’IEJI_

Lﬂﬂuslx]) This low thermal energy release (as secen from sea lovel’
z;ﬂ;ot unrealistic because a large fractlcn of the early rtfr
temperature fireball radiation resides 1irn the uli'lra violez
which is absorbed in the atmosphere, pariticularly in the czone
layer. The duration of the thermal pulse for deposition of

90% of the incident energy was

- ——————

The results oI the experiments designed to attain the

130t
third and main objective of the two programs were uqégvorably

Q(\Q B &g 1 D
\_?\ \\_
,lzbg affected by the burst location error. Specifically, informa-

0, %D
'[45't}on on the very early development of the fireball could not

be obtained, since none of the collimated instrument channels

-
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covered the true burst location. The most interesting phase
of the fireball development could therefore not be observed,
However the 1imb and 80 called envelope spaces, between radilil
of 4 km and 12 km, ylelded interesting time resolved spectrc-
gcopic date for times ud “n 5 minutey aftex the hurst. .-y
require muchk svoecific attention ard anzlysis. Generally ae
can say that the records will provide Information on tie
fluorescent yleld of gamma ray and x-ray excited zir, or tac
energy deposition in the air versus distance frou source, and
thus indirectly on source strengtn; ‘nfcrmatlon on trensition
processes in the medlum and low ensrgy J:zvorliion range, on
gas temperatures and cooling rater; also 2Louc o7rly rsgonbias
tion processes. One record shows n2utro. lux effects <n alr.
Cursory inspection of the spectrogfams and cccilloccope  tiaces
indicates higher temperatures, a greater degree »f lonizactica
at a given radius than expected and thus larger cimesicus of
the luminous fireball. This 1s born out by the observatilon
that the emission by molecular species at 12 km from burst
center was of almost equal magnitude as the originally expec<
ed signal from the 6 km location. Closer in,singly and
‘doubly ionized atomic species show up where the appearance of
molecular species was expecéed.. On the other hand there are
indications that the core area of the fireball was less bright
than predicted indicating a higher rate of colling by radiat..
flow towards the edges.
The project plans to analyze also high speed photographt:

gcna%§§§ data for radius versus time and brightness versus time infor-

\_N\\\\- /
mation., With some good luck the combined information may ;727
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suffice to check and revise current theory and provide a
reasonaﬁly comprehensive understanding of high altitude fire-
ball phenomenology.
2.2.9 Addendum. Program 17. Teak, Orang~

A variety of electromagnetic sipgnals were recorded on
both shots. No analysis has been atteipted yet.
2.2.2 and 2.2.10 Addendum. Prngrams 10 and 18, Orange

ObJjectives.

Objectives were the same as for Teak. After failurz to
obtain early fireball core data from Teak shot, an attempt'w?:
made to obtain such data from Orangs althoush one hid to éxpe~.

 very high reaction rategs, DELETED E

DELETEN ‘ Many 1instruments wers Srerafors nointed at

S

?ﬁg*burst location and were set for highest possible time

resolution. Unfortunately the shot was fired under deteriora
ting 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 astonishment of
the projects, which had been made to belleve that clear visio
from Johnston Island was man]datory for the shot). At shot
time the altostratus cover over the Island was 8/10 (not 5/10
as officially reported for the Johnston Island gggg), 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
QDWOE single NRL operated instrument failed; at the LASL end 57

\
eop \ &G

"\ oscilloscope channels recorded out of a possible 61 and Bowen

/
and spectrograph channels operated. 1717

— PAGE &5
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The‘majority of the spectrographs and cameras registéred
either no or only weak signals. lHowever three instruments
(two NRL - one LASL) recorded relatively late time informatior
which appears valuable. Also many photoelectric channels
wrote a readable signal. These data describe qualitatively
the fireball behavior from approximately 1l millisecond on,
Information for earlier times 1s not'entirely abse~t but very

| sketchy. Nevertheless there is a falr chance that one wili
arrive at a useful qualitative picture of Orange fireball
development, expecially if the spectroscopic data analysis car
be -supplemented by analysis of the EGG high speed photogrephic

‘records taken from airplanes.
{
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CH PTZR 111
GENZR'.L ACTIVITICS OF T .30

SROUY 7,1

3.1 @ISSIONS

Pzrt of the mission assi ned to JTF=7.by acrecment between AEC and DCD
was?’

l, Prepare for and conduct in the spring and summer of 1958 tcsts of
such experimental devices as mcy be 2 pproved by the DOD or .ZC.

2, Prcpare for and conduct in associztion with the above tests cxpcrie
nent2l measurements necessary for the successful completion of the tests
as approved by the DOD or the :»ZC, and such weapons effects pro-rams cs
may be approved by the DOD or the AEC,

3. laintzin the ZFG as 2 closed area within the capebility of forces
availzble,

L. Assure responsibility for safety of pcpulcted islinds rel-tive to
hazards introduced by the operation. ,

In order to asccamplish their mission, JTF-7 assi;med the following ree
sponsibilities to TG 7.):

1, Fosition, arm, and detonate the nuclear test devices as authorized
by CJTF SZVEN,

2, Conduct such experiments on each nuclear explosion 2s are needed to
fulfill the technical recuirements determined by zppropriate zuthority
within the AZC and/ or DCD, and are in addition operationally feasible.

3. Provide such techniczl information, guidance and ssrvices to all
perticipating elements of the Joint Task Force as may bte required for
the conduct of their respective missions,

) h.-»Ascertain and transmit to thc appropricte headquarters the requiree
ments for servicss to he furnished to Task Group 7.1 by other pertici-
pating elements of the Joint Tesk Force, ’

5¢ Subnit check lists of tasks to be acecomplished for peried prior to,
during and after each detonation,

6, Submit a written final report no lster than 15 days subseaquent to
the last detonation of the H.RDT..CK tcst series.

3¢2 ORGANIZATICN AND CC1IND RZL TICHSHIPS
3¢2,1 Orranization. The Task Group 7.1 organizstion for H'RDT.CK, shown in

Figure 3,1, represented a chanze im- rovemont—over the Redwing organi=-

w P.GE (P //’)/
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zation in the following respects.

1. Task Units were reduced from twelve to six by absorbinz the essem-
bly and documentary photography functions within the major task units
and by establishing Arming and Firing as a special staff office instead
of a task unit, Task Units 1 to 4 remained major programmatic task
units; Tesk Unit 5 continued to provide all timing and firing and to do
some experimental work for Task Units 1, 2 and 3; and Task Unit é pro-
vided the usual RadSafe services, ; '

[
2, Additional deputy cormonders were pr ovided 2nd-it—wms iritzndsd that
no limitations be placed on their. use., This facilitzted samewhzt ine
dependent, operations in two locations, and later three when Johncton
Island was added, Unfertunately cne of the deputies was made zvailable /.
for only two months; and another was limited as to the n:ture of his
enployment by the egency which mrovided hims

3, On October 1, 1957 Dr, Gaelen L, Felt terminzted his employment ct
LASL, !r, Don B, Shuster of the 3andi2 Corporation replaced him as
Cormander Task Group 7.l. 4s 2 result, the Comuend Section was repree
sented by each of the five major Task Units, ileither the commander
nor any of the deputies performed any specicl Task Group functions for
their parent organizations.

4, Durinz the operational phase Task Unit 7 was added to take ‘care of
the UN shot., Because of the purpose and nature of the shot, the limited
amount of data to be acquired, and the fact that rmch of the prepara-~
tion was outside of the Task Force organization, Task Unit 7 bore little
resemblance to any of the others,

The organization chzrt of Joint Task Farce SEVEN, shown in Figure 3.2,
differed from the Redwing chart by omitting 2 dotted line called "Scientific
Supervision" from the iEC to the Deputy Comm=nder for Scientific liatters to
Task Groups 7.l and 7.5,

3.2.2 Command Relationships. Cormand relationships were closer to the mil=-
itary pettern than they were to those Jor cperstions at the Nevada Test Site.

One important difference fron ‘normal nilitary coimand reletionships was
Zthat the Task Group 7.1 concept of operations and operation plans stermed
from the Laboratories! and DOD device and weapons programs and experimental
.« _ programs, over the composition and extent of which the Task Group and Task
- Raee @ alriqtoats

"+ Forge had little or no control.r Because of this, and because support of the
‘ SN

Task Group 7.1 effort was among the principal functions of the Task Force

and of the other Task Groups, their plans and operations depended in many

7
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ways on thosg of T.1.

CJTF SEVEN authorized direct relat;onships among the varilous
Task Groups once he had established pioéy and major items of
support. '

Relationships of' 7.1 with the Joint Tesk Force and with
the other Task GroupJ were good and resulted in generally excel-
lent supﬁrt for 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 his
staff and the best Jupport 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 Fileld Command and UdRL,
and to program and project sites as necessary to get firsthand
information on plans and requirements; and to insure operational
feasibillity, safety, coordination and adequate support. Many
visitors were received from the Task Units, programs and projects.
Necessary meetings were held at locations most convenient for

the bulk of the

t
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participants—=Los .lamos, Abuouerque, Livermore, Travis .FB, Cape Canaveral,

and San Diege, to name a few,
3.3 PLANNING AND TR,LINING

3.3.1 Pro-rams, Concepts and Schedules. Plannmg for H..RDTnCK was compl:.- o

ok S pas '{o.‘t. ik L

cated by the lateness of the Nevada Plumbbob, and by delays in e decision zs

VAN

to whether or not a third Pacific test site, Taongi, would be developed &nd

availasble, Lateness in the availability of AEC funds for work at the ZFG,
uncertainties regzarding the starting date for HiKDTaCK, and failures of thz
arming and firinz sfﬁtems of the Redstone test missiles added to the plan=
ning difficulties. N
XS ‘I‘he first shot of Plumbbob was fired on liay 2L and the last shot on
October 7, 1957, making it relatively later and considerably longer than
any previous test in Nevada., The major TG 7.1 H.RDT..CK participants were
heavily cormitted in Plumbbob; and the results of the Plumbbob tests Vitally
affected the shots to be fired and the experiments to be done on H RDI: CK,°
b The possible use of Taong:., in conjuntion with an mstrumented ship for
diagnostic measurements, proposed by UCRL for their lzrge shots, in order to
take advantage of presumably better firing weather there than at Bikini,
affected shot schedules and lacations, scientific and base facility construce
tion, and military and” ASC support. The decision by the AEC that Tezongl was
not to be used was not made until Jun!e 7, 1957. Until thzt time two alter-
native uscs of bases had to be considered in all 7.1 HARDTACK plans.gb
T AEC funds for base facility construction were not made available until
l=te September 1957. This mede base facility ccmpebd with scientific con-
struction for personnel, material, facilities, and sorvices, and delayed .
both of them. ’
On October 22, 1957, the Cormission decided th't, subject to Presiden=-

CrPIED/DOE tial approval, the starting date for AEC tests would be lay 1, 1958, and that

LANL RC | } / o B
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DCD tests might start one to two weeks earlier, depending on readiness and
scheduling problems, Until this time 7.1 had to plan on both an assigped
siartin_g date of April 1, which secmed impractical and inefficient, and 2
recommended starting date of lay l.

9"&&0

March, 1958, and imposed a heavy additiocnal load on many Task Group, program

ending in

and project personnel,

By the summer and fall of 1956 the three services had decided on the
shots they planned to s ponsor for H.RDTiCK and the major mrojects they .
wanted to carry out. after review and recormendations by /F3\P, there emerge

ed a program of five DOD shots which remained virtuzlly unchanged throughout

the operation,

It consisted of one balloon shot at 90,000 feet altie-
tude; two Munderwater shots ’ %ne at the bottom of Eniwetok lagoon in

about 150 feet of water, and one in nearby decp water in the open sea at a

depth of 400 (later 500) feet; and two missile shots 0%

at 250,000 feet and 100,000 (later 125,000) feet.
By the ti;me an informal Eniwetok Planning Boord with representative;

of LASL, UCRL, Field Command AFSVP, Sandiz Corporation, and Task Group 7.1

met at Los Alamos on Jamuary 31, 1957, the following LASL and UCRL shots,

ﬁ addition to the five DOD shots, were being considered for Operation H.\RD=

TACK and served as 2 basis for discussion:

Number liethod of

of Shots Yield range sountins
L/SL: barge
barg
surface

‘69 barge or tower
towver

Q& barge %

UCRL:
"bp/

: &% 1 surface, 3 barge
e 8y

tower or barge
tower or barge
tower

FHMHEENHNDOH
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L.SL's concept of its H .RDT..CK experimental program was thcot yield
measurements would be required on 21l devices, and time interval on all two-

stage devices, Alpha measurements would probably be required on all large

<o
0@,&‘

Cnly the two surface

devices, and possibly on 2ll devices,
>
o%
shots would be heavily instrumented. Although the above listing did not
include an officizl LASL 1list of shots, and although shots might be cancel=~
led, added, or substituted, the magnitude of effort involved and the totcl
number of events required by the laboratory should not change appreciably..
UCRL was planning very simple diagnostics, to be measured st 2 distance

on the six low-yield devices. They were mainly interested in yield, alpha,

DELETED On the lorge two-stage devices UCRL was plane

——
ning to measure time interval., They night include photo pipes on some.of the

barge shots, but were presently planning on only onc heavily instrumented
shot. (It was lzter decided to not fire a heavily instrumented shot in the
"H:RDTACK" operation).

Concept Of Operat ions:

1. Lenrth of operational period should be minimized.

2. Dual capability for large shots was required,

3. iltual interaction between atgencies should be minimized,

L. Joint use of firing sites by different agencies should be eliminated.

5, Capability for operation if Taongi is not mzde aveilable should be
provided, if possible,

6. Any proposed shot can be done on Bikini.

7. Eniwetok shots should be limited to 5 iit mexdimum.
The above principles were agreed upon as being a desirable basis for
planning, and le&to the following tentative concept. ‘gé
(4,2"?0/006 UCRL would plan to do the four large shots on Taongi, and the remainder

S PR =
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of its shots on Bikini .toll, using the Eninman (Tare) complex as the central
base of oper;t.ions. There was some possibility thcot they might desire to
divide the shots in th - region between Taongi and Bikini. LASL
would plan on doing all of its shots on Eniwetok Atoll, with the possible
exception of one greater than@ﬁgéause of the high estimated yield of
that shot ] it might not be feasible to use Eniwetok because of prin-
ciple 7.above. (It was lcter decided thzt it was feasible.) It was suggest-
ed that, for planning purposes, the DOD consider splitting its shots between
the two atolls, with hizh altitude shots at Bikini and underwzter shots at
Eniwetok., UCRL agreed that if Taongi were not made a part of the proving‘
ground they would attempt to put all of their shots on Bikini using a diag-
nostics ship for recording data, Livermore agreed to try to accormodate’a
LASL large shot position in the Bikini Romurilklau~iomoen (Fox-George) regionm,
and LASL agreed to try to maintain a Livermore tower site possibility on Enie
wetok,

It was further agreed that a target date of liay 1 for the first shot
should be established, UCRL estimated 6 weeks as the length of their opera-
tion if Taongl were available, or ten weeks without. L:SL estimated that 2
to 23 months would be needed., Thus, a combined operation would require per-
hape 3% months of shooting, _

fdditional aircraft would be rquired ;;.n the HARDTACK concept of opera-
tions included the deton tion of two large shots within twenty-four hours.
Because of the number of airecraft involved, the AEC should consider this con-
cept and approve., If the Commission accepted a program such as outiined above
for HI;RDI‘ACK; a dual capatility appeared to be mandatory.

Each laboratory required six samples per shot and, under such circume
stances, 2 dual capability required twelve operating aircraft plus two operat-

ing t;pgtrol aircraft, plus spares, Because of the altitude requirements and
£ LOp
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weather problems during surmer ronths, this should include ten B=57B and four
B=57D type aircraft.

From this and other meetings of the Eniwetok Planning Eoard, from the
device and experimental programs of the two Laboratories, and fram the ex=
perimental programs of the DCD and Sandia Corporation and the £EC/TOD support
prozrars, Task Group 7.1 developed an Operation HARDTACK General Concept,
given limited distribution in draft form on April 12, 1957. It was issued or
June 1; 1957, The foreword stzted, "--as usual at this stage of an overseas
operation, prior to receipt of JIT SEVZN plannin; documents and without CJTF
SEVEN approvel, in order to provide the e arly planning guidance needed by
the personnel of Task Group 7.1 who will participcte in the operation. "The
shot schedule given in the Concept included 27 shots, listed in Table 3.2.

Planning assumptions and basic principles included the following:

1, Operation HARDTACK will be similar to Operation Redwinz, However,
the number of devices and weapons to be tested will be greater,

2., Both Bikini and Eniwetok -tolls will be used as shot sites, and shots
covering a wide range in yield will be fired at each.

3, So far as possible, firing at either atoll will proceed independ-
ently of activities at the other. This concept includes the possibility
of simultaneous firings at both atolls,

4, I capability to conduct operations from afloat will be maintained at
Bikini itoll and an emergency evacuation capability will be maintained
at Eniwetok,

5, Considerction is beinz given,to the use of Taongi itcll as a third

area of operation, (This provision wes elimin-ted a week after the Con-
cept was issued.)

6. The detonztion time for each shot will be det:rmined by pertinent

operationzl and experimental considerations. The mrobable detonation

time for most shots will be betireen one hour and one=half hour before
sunrise,

There were three revisions of the General Concept before Task Group 7.1
Operation Plan No, 1-58 was issued on January 15, 1958, Changes in schedule
resulted in a total of 26 shots, including two one=points, plus two contine .

gencies.pogafre were also chantes in planning assumptions and basic principles. é
X D/Der
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late major changes in this schedule werc caused by a decision early in

1, Teak and Orange would be fired from Johnston Island because of the
Flash=blindness problem.

2, HNecessity of redesign and return of devices by L\SL and UCRL,

3. The addition of devices by those LASL and UCRL because of the pro-
posed moratorium and for other reasons. The total number of shots
actually fired was , listed in Table 3,3. »

The general concept of operations given in the Operation Plan included

the following:

1, A capability will be maintained to conduct independen£ operations
and fire shots sirnultaneously at each atoll, Bikini and Eniwetok, under

the irmedi te supervision of a Deputy Cormonder, TG 7.1 residing at.the
atoll,

2. The devices to be tested by TU=1 (L.3SL) will be dutonated from sites
in the vicinity of the northern islands of Zniwetok itoll, d
DE vill be deton~ted -t Bikini ‘toll with zero sites for -

elr larger yield devices near the northern islends, and for t he smaller
yields near the southern islands., Both lcborztories will normally fire
their devices during the last hour of darkness before sunrise,

3, Two of the five DCD nuclear weapons, as warhcads in the Redstone
lidssiles, will be launched from Bikini Island. They will be fired at
night at least two hours after sunset but prior to two hours before sun-
rise, The two underwater shots will be detonated in the vicinity of the
southern islands of Eniwetok itoll, the first in the deep ocean, the
second within the lagoon. The high altitude balloon shot will be launch-
ed fram the aircraft carrier, U3SS BO'_R, positioned in the open sea ’
between the two atolls, These shots will be fired during daylizht hours.

L Dry run tests of firing mrocedures and elecctriczl simnals for the
effects and diagnostic systems, as well as rchearsals of special evac-
uation and re-entry measures will be announced in onerzational letters

for each event, Essentially, after a scheduled ready date, each day will

5, The Bikini Atoll will be evacu:zted of 2ll personnel (except those ine-
volved in firing operations) for the 3ycamore wid Foplar barge shots off
of Namu (Charlie) Island. For the two shots, Teak and Orange, certain
experimental stations, not on ths Redstone iiissile trajectory (or its
reciprocal), may be manned under specific suthority of CIG 7.l. Other-
wise the ..toll will be evacu:ted of all personnel not involved in launch-
ing and firing operations. On other shots, the up-island personnel will
normally be evacucted to Enyu (Nan),

<~ 6. lhen evacuation to shipboard is required, normal post-shot lad3afe
“g?,%‘ and recovery operations will be initiated fram the Nan base rather than
‘PR
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from afloat. (The capability to conduct operations from
afloat at BiK; i, proposed in the Concept, was not provided

7. If not called off at 1600 on D-1 due to weather or
technical reasons shots may be "kept on" until 2300 in
order to take advantage of the latest weather forcast. As

a result, evacuation at night will be normal and routine,

Arming and Piring.

- The Arming and Firing project was responsible for activitig’
as follows:

l. To meet with other interested agencies prior to the
operation in determining suitable specificatiohs and delivery
dates for the firing components.

2. To check out the firing components for each shot ﬁrior
to the first dry run. This was known as the compatibility check
and consisted of making a detailed functional check of the zero
rack, X-unit and associated cabling. Zero rack 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 checﬁ the installation of the firing components at
the zero site for reliability; and 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 coordinate dry run data and work with all agencles

. concerned in determining dry run schedules to fit thelr needs.

Q%%% 5. To coordinate the activities of the arming party. The
1%?%arm1ng and Firing Coordinator was in charge of the arming party
and was responsidble for the secur%ty of the device in the absence

s men S
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of securi@y guards during arming. He was responsible for the
proper connections between the various firing components and the
device and to see that these were made in an acceptable manner,
observing the necessary safety preéautions. 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 dis-arming operation, again observing accepted safety
procedures.

During Operation Hardtack a total of 32 devices were ‘
successfully detonated (total does not include Teitk, Ofange or
Pig). There were no misfires, although many routine disarmlng
operat;ons were carries out, due mainly to weather delaysﬁ ’

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

gsented to the Commander, Task Group 7.1 for future refererice.
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- 3.3.2 DETERMINATION OF REQUIREMENTS

‘nn”bOD syitem for planning the sappert of everseas mioclear tests makes
it mecessary to sutmit requirements long before the shot schedule is ia ay vay
fim. ‘rhonfbro. these early estimates are lar:aly governed by the experience
gained from the past eperation tallored to suit whatever is already known
abeut the coming operation. Se far it has proved safe to assume that sach
eperation would be larger and more complex than its predecessor.

Since the underwater and high altitude shots, as shown in the preceding
section, were decided on shortly after the comclusion of Redwing, it was ovid;ut
from the beginning ef Hardtack planning that these shots would require a very
substantial amount of support in sddition te that normelly provided. )

On October 29, 1956 representatives of the J-3 Section, Joint Task Force
SEVEN, visited CTG 7.1 at Los Alamos to dissuss Hardt-ok support roqximnt:l,
stating that CJTF SEVEN needed these requirements at the earliest possible
dete. 7.1 estimates at trat time are shown im eolumn 2 of Tabls 3.k which
lists, except for motor wehicles, the principal items of military suppert of
both direct and indirect interest to 7G 7.1. No distinction is drawn in the
tabls between items of direct interest to TG 7.1, such as a command and firing
ship and effects ships and aircraft, and items resulting from TG 7.1's require-
ments for services, such u_bau facilities, transportation and eommmunications,
which gmrai:o material requirements in the task groups which provide those
services, t

CJTP SEVEN held a logistios and construction eonference om February 19 and
a planning conference on Pebruary 20, 1957. The first conference dis=

ok
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cussed base,;onstruction, supply, and requirements for vehicles and harbor
crafts CTG 7.1 asked for a total of 350 vehicles and was allocated 305.
Detail§ of the notor vehicle program are discussed in Sectiqn 3,745 of this
report, Requirements for harbor craft are shown in Table 3.4,

The second conference determined preliminary requirements for militar
ships and aircraft touched very briefly on communication and transportation
rgquirements. Ship and aircraft requirements are listed in Table 3.4, columr
3.

These and later meetings, many exchanzes of visits with the Task Force,.
other Task Groups, and programs and projects, the establishment of 2 monthly
status report system in June, 1957, and the TG 7,1 Project Officers' meeting
in July, 1957 resulted in detailed reouirements and recormended scheduleg
for meeting them, :

In addition to providing the items listed in Table 3.4, the .ZC and DOD
also supported TG 7.1 as outlined in the following paragraphs. t

The Albuquerque Operations.Office and Task Group 7.5 provided extsnsive
base facilities throughout the EZPG including billeting, construction of
scientific stations, shot sites (including 22 barges and &6 LCU hulls) and
7.1's major communication facilities. smong the many scrvices prov1ded by
the AEC were boat pool services at both ateclls; housekeeping, messing, medicél,
dental and laundry services; and the btadge system.

Headquarters, JTF SEVEN, provided communication and weather and fallout
prediction services,

CTG 7.2 operated the bese facilities on Enivetok Island, processed the
vehicles, and provided communications facilities and military police for
security purposes,

The Navy provided ships, boats, planes, liarine Corps helicopters, and
inter-atoll surface lift including transportation of shot barges; helped to ég?é?/
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establish and support the island scientific stations outside of the EPG; and
provided most of the shipboard communications,

CTG 7.3 was responsible for positioning arrays and devices for the under-
water shots and assisted extensively in the launching and tracking of the
Yucca balloon.

TG 7.3 took an active part in recovery operations including the loca-
tion and recovery of nose cones and similar items and did most of the worl ir.
the decontaminrtion of ships and craft,

The Boxer transported several of the devices to the forward area and
ISTS continued to provide re-ularly scheduled surfoce 1ift between the lest
Coast and the iFG, ..s the operational period approoched, 1:3T3 increased the
frequency of scilings and provided two special ships to expedite the ship-
ment of large numbers of scientific trailers, Two I.CTS T-IST's were assirmned
for local surface 1ift. They, together with the 1:37S transport ﬁinswortﬁ,
augmented the Navy's evacuation capability.

The Navyr carried out alteretions on a number of Naval ships and craft
and one 1OTS vessel as necessary for thair support of scientific functions.

As shown in Table 3.4, the Alr Force provided sampler aircraft; effects,
photographic and other scientific project aircraft; helicopters at B;kini and
Eniwetok; lizison planes; inter-atoll air lift and off-atoll-support, ‘leather
planes and ruch of the weather service were alco rrovided by the Air Force,

12.TS provided air 1lift of militaﬁy personnel tetween the “'est Coast and
Eniwetok, and of contractor personnel between Hickam and Zniwetok. In addi-
tion, !L:TS lifted hundreds of tons of urgent freizht, furnished 21l of the
sample return services, lifted most of t he devices from the United States to
Eniwetok, and in several cases, returned them to the US for modification and
brought them out again,

/mlbﬂi Details and statistics of a number of the items of support provided by ,;53;7
,,«"\‘,'_u
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\.the ASC and the DOD are covered elsewhere in this report,
3.3.3 Trainine And Rehearscls, Training and rehearsals for H IDTACK commene
ced in the United States, and.continued overse:s throughout the operational
period.»

The training prosrams were designed to meet Task Group scientific, orar-
ationzl, technical and safety requirements cnd, insofar as possible, to allo:
rotation of individuals without jeopardizing the prograns.,

In order tc make the moximum use of project Rad-3afe monitors, zppro:di-
mately 250 were trained at the ZPG, Training courses were conducted at Parry
Island, Cniwetok Island and Enyu Islend commencing lizrch 17, 1958, Courses
were either four doys or one day in duration. The troining period 1asted for
nine weeks. [Iour chemical latoratory technicians were trained in basic radio=
chenistry techniques at LASL, Seven instrument repeir technicians wer; trair-
ed at the U3 Naval 3Schools Command, Treasure Islcond and at L'5L. In addition,
39 men porticipsted in the Rad-Safe prozram at NTS during Cperation FLUIBEOB
on a training basis., Other training was provided by the US .Arry First Radio-
logical Szfety Support Unit in the normal unit training prosgram,

In preparction for HARDT.\CK, there wcre severzl firings of RIDSTCHE
missiles -t Cape Cznaveral beginning in the swmaer of 1957 and ending in
Harch 1958, none of which was completely suceesslul, They did serve, however,
to poi;t up serious defects in the arming and firinz system and to alert the
project personnel to design and procedur:l factors which might well jeopard-
ize or delay the Bikini tests,

Practice launchings of the Yucca type Tl loon from the ground were con-
ducted at Eniwetok during July 1957. 'hen these proved unsuccessful because
of the normal surface winds veloclties expcrienced :t Eniwetok, practice )

launchings were mede from the USS BOXZR off San Diego from September 9 to 11,

1957. lith the BOIER steaming down wind at the surface wind speed, lannchwnr—

iMN /Dog i | /Z
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were consistently successful and this was the method used during H'RDTACK,
In the ZPG there were eleven rehezrscl launchings of the YUCCA type balloon
from the BOXER! including one with a dumy wearon and high explosive, tefore
the YUCCA shot.

During the pzriod from November 9 to 16, 1957, the U3S GRASP (/R3=2L).
in prepcration for,and as feasibility studies of her HARDT.CK miss@on, con..
ducted two positioninzg tests for underwater devices off OAiHU, T, He

Associzted with the T.LK and ORNGE missiles were pods, some of whinh
had to be located and recovered from the ocean =fter the shots, In zddition,
there were several rociket prorrams, inecluding sarmplinz rockets, which re--
quired post=-shot location and recovery of nose cones and other perts, Pre=-
liminary location and recovery teste were heir at Salton 5ea, Californig on
December 6 and 7, 1957 and off Point lugu, Californiz between January 26 and
23, 1958,

A full scnle Tacsk Force rehearsal of the TZ/K event, to include token
evacuation of the Bikini Atoll, was cancelled when T.'K was moved to Johuston
Island, Cormander, Joint Task Force 3TZVEY then detided Lo “old a full scale
rehearsal of the I'IR evert, to include those parts of POPLAR and SYCAIIQRE
which recuired virtuaily complete evacuatZon of 3ikini, The US3 BOZZR and
USKNS AINSYORTH proceedgd to their zssigned areas of operetiion approxinctely
thirty miles south »f ENYU, Cormunications were théroughly tested, but only
token evacurtion of personnel was dirédcted and cerricd out.

Cn linus-4 day, Joint Task Force SEVEN held a rchearsal of UERSLLA in-
cluding positioning of ships, lowering the durmr d.:~ice, token evacuation
from ships of the target array, and & complete test of commnications, This
was the last full scale rehearsal at the EFG,

In preparation for each shot, Task Group 7.1 held numerous dry runs of

the timing and firing systems. The runs were normally conducted twice a day

} BOPIED /502 o Pics I3
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or rore often until results were sztisfoctory, then once a dzy through shot
time or postﬁonement. At least one full-power dry run, and one "hot" dry
run, when approprizte, were conducted @ ior to each chot., At Eniwetok, there
were 88 such runs during a typical month of the firing period.

In addition, projects, programs and task units conducted many rehears e
of operations ol particulcr importance to them, perticularly where there vas
some question of scfety, feasibility, best technique, stand-by methods, aid
length ol tie required, if tinme was critical, CTG 7.1 also held mary com
minic-tions and frecueney ‘nterfarcnce checks,

These sisncl uns, project rehearssls oad ceurmuiications checks were of
the utmost importance teo CTC 7.1 and to the sucz2ssiul complotion of the -

scientific missions, -
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TABIE 341

- FEY PIRSONNZL OF T'5K GROUP 7.1

Unit or Section
Commander

Deputy Commanders

Deputy for Administration
Classification & Tech Rpts

Arming & Firing Coordinator

Safety
Je), Personnel & Admine
istration

Military Executive
J=3, Plans & Operations
Assistant J=3

J=l4, Logistics & Supply

<6, Engineering, Constr &
‘laintenance
TV}, LASL Programs

Advisory Group

Technical Assts

Jel

J=3

Je=i,

J=b

J=7 Design
Photo

Reports
Computers

tleapons Assemhly
Program 10
Proj 10,1

¢nen/o0E
L/L RS

Nome Organmization
Don B. Shuster Kl
‘ialter D, Gibbins WCRL
Bernard J. O'Keefe EGG
Ernest A, Pinson, Col., USAF FC, AF3GIP
Duncan Curry, Jr. LASL
Philip F. Belcher LASL
John li, Harding IAZL
Robert D, Krohn LASL
Leslie 1., Redman L'SL
Edwin L, Jenkins SC
Robert Burton ‘ - 8C
Charles H, Stockley SC
John P, Johnson SC
Roy H, Reider L/SL
Armand W, Kelly IASL
3armel R. 'hitaker IASL
Robert C. Beiler LASL - -
Kenneth ., Noseck, LtCol, USA IASL
Emil A, Lucke, Col, USA - L:SL

James T, /wvery, Jr., Col, USA LASL
Robert H. Gattis, Col, USAF L'SL |

John H, '‘endell, CDR, USN IASL
Harry S. Allen L.SL
Robert J. Van Gemert 1.3L
John 'l, Lipp ' LASL
Robert '/, Nevman LaSL
Rea Blossonm LiSL
Bob E. '‘att L.SL
R. Lee iamodt IASL
Herman Ho:rlin LASL
Keith Boyer LASL
Mfred T, Peaslee, Jr, IASL
David A, Liberman LASL
Andrew 1., Koonce LASL
Alvin L, Embry LASL
*'illiam B, Sayer, LtJG, USN LASL
3anto Italia, liaj, USAF LiSL
John %, Lipp LASL
Rea Blossom LASL
James Ho Hill LASL
Robert C. Crook IASL
Robert Perlee IASL
John 1., Harding LASL
Paul E. Harper L/iSL
R. Keith Young LisL
Hermzn Hoerlin LASL
Joseph F, lullaney LASL
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Pro§ 10.2, 10.3
Program 11

Proj 11.1

PPOJ 1,2

Proj 11.3

Program 12
PPOJ 12.1

Program 13
PPOJ 13.1
PrOJ 13,2
Proj 13.3

Program 14
Program 15
Proj 15.1
Proj 1542
Program 16
Program 17
Proj 17.1
Proj 17.2
Proj 17.3
Program 18
PTOJ 18,1

TU«2, UCRL Programs
Rlternzte

Asst to Commander
Advisory Group

Rad=Safe
Safety

Electrical Systems

Device Systems Coordinator
Assembly Facility Coordinator

Support Staff Sections
Coordinator
Alternate
Field Services
L=4
1-6
Documentary Photo

Program 21
Proj 2.1
Proj 2.2
Proj 21.3a
Proj 21.3b
Proj 2.4
Proj a's C F'\ ’HO

Program 22 L“Lﬁc 3

Donald iiestervelt
Georce A, Cowan
George i, Cowan
Paul R, Guthals
Philip F. Moore
Charles I, Browne
R. lLee Aamodt
Vlendell A. Biggers
John S, ifalik
Robert B. Patten
Robert G. Scharrer
Sidney N, Singer
leland K, Neher -
John Brolley, Jre
Ltrthur N, Cox
Herbery E. Grier
Robert S, Fitzhugh
Neel '/, Glass
Relph E, Partridge
Ralph E. Partridgze
faurice Janco
Ralph E. Partridze
Herman Hoerlin
Harold S, Stewart
Frank Harrington
Harry 5. Keller
Charles I, Viclet
Jerry Zenger
Harold Brown

John 5, Foster
Kenneth Street
Louis F. ‘Jouters
William Z, Nolan
John A, Vineyard
Bruce Linkous
talter lMaupin
Robert Tockgy
2lter F. i nold
V‘alter Decklr
arthur ‘‘erner
Keineth J. Copenhagen

Vernon Denton
Clifford I, Bacigalupi
ROland :-'.'r. ‘ﬂllstvedt
Daniel J, laurphy
Robert Be. Fetrie
Raymond H, Jaeger
Robert H. Goeckermuinn
Robert H, Goeckermann
Roger E., Batzel
Edward H., Fleming

- Edward H, Fleming

Floyd F. liomyer, Jr.
Norman A, Bonner
Myron /. Knapp

3=17

LisL
L.SL
IASL

L.53L

LASL
L.SL
IASL
jo'e St
SC

IASL
L'3L
LSL
IASL
GG
L.3L
LiSL
I.sL
IA8L
LiSL
LiSL
LASL
NRL

UCRL
UCRL
UCRL -
UCRL
UCRL
UCRL
WCH
UCRL
UCRL
ICRL
SC
SC
UCRL
UCRL

UCRL

UCRL
WRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL



v 3-18

Proj 22,1 William F, licliaster UCRL

) Arnold F, Clark UCARL

Proj 22,2 Ervin C, lloodward, Jr. UCRL
Jack N, Shearer UCRL

Program 24 Francis C. Gilbert UCRL

TU«3, DCD Programs
Technical Asst
Operations
Requiremznts Branch
Administrative O{fice
Reports Branch
Logistics

Deputy Cormander, Eniwetok
Special Asst, Navy
Special Asst, A/C Mod
Classification

Deputy Comander, Bikini
Special Asst (AHA)
Special Asst (VHA)

Kenneth D, Coleman, Col, USAF FC, .F3'\P
Villiam R, Hammond, liaj, USAF  FC, AFGUP
John C. McClure, LtCol, USAF FC, i\FS'P
\ii1liam A, Mowery, LtCol, USA FC, .F3IP
Charles A, Swartzell,Capt,USi FC, AFS'P
“jalter J, liller

George P, Forsyth, laj, USSF FC, [F3P
Alfred H, Higzs, Capt, USN FC, ‘F5¥
Corwin G, llendenhall,Capt,USN FC, /F3.P
Jack G, James, LtCol, USLF FC, :FS'P
Chorles R, lioorhead;LltCol,USA  FC, iF5/P
Harold Black, LtCol, USa FC, .FSUP
Roger Ray, liaj, USA FC, AFS'P
Hdrry C. Henry, LtCol, US.F FC, ~FSWP

Program 1 John '/, Kodis, LtCol, USAF FC, AFS!
Proj 1.1 Elijah Swift, Jr. NOL
Proj 1.2 Peter Hanlon NCL
Proj 1.3 Elijah Swift, Jr. NCL
Proj 1.4 Andreow ¥/, Patterson IRDL . T
Proj 1.5 Tom l'elidllan NEL
Proj 1.6 Lowis U, Kiad SI0
Proj 1,7 Julius J, lieszaros BRL
Froj 1.8 Lawrence 17, Swift - SRI .,
Proj 1.9 Edward H. Bultnann, Capt, USAF /AFS!C
Proj 1.10 Jack T, Pantall, Jr., Capt,US~F AFCRC
Proj 1.11 Francis B, Fprzell OKR/.RF
ProJ 1.12 James F, Halsey AVBD
Proj 1,13 James !y liinchester OkR
Program 2 Gordan C, Facer, CDR, USN FC, AFS"P
John i. Chiment, laj, USA FC, AF3'P
Proj 2.1 iiichael l.. Bigger NRDL
Proj 2.2 tdichael 1i, Bigger NRDL
Proj 2.3 Evan C. Evans, III N=DL
Proj 2.4 John '/ Kinch CiL
Proj 2.6 Thomas D, Henscome RL
- Proj 2.7 Paul 4, Caldwell NRL
Proj 2,82 & b Richard R, Soule NRDL
Program 3 John F, Clarke, LCDR, USH FC, AFSIP
' Charles '/, Gulick, Jr.,LT,USN FC, AFS.P
Proj 3.2 Gifford H, albrizht, LTJG, USN HNCERL
Proj 3.3 Harry L, Rich DTLB
Proj 3.4 Edward H, Bultmann, Capt, U.mF .F3.C
Proj 3.7 *illizm J. Flathau ccz
Proj 3.8 Jomes Jo Kearns BUSHIPS
Program 5 Frank E, O'Brien, Lt.Col, U3iF  FC, AFS!P
Proj.5.1 William R, Lounsberry, Capt,USiF 1ADC
Proj 5.2 Paul A, Anderson, LCDR, USN BUAER
Proj 5.3 lorris A. Esmiol, Jr.,LCDR,USN BUAER
Proj 5.4 Frank E, O'Brien, LtCol, USAF FC, AFSUP
Program 6 ; Edward G. Halligan, LtCol, USA FC, AFSVP
/ Lir, Severino liartinez, LtCol, USA FC, AFS'P
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Proj 6.3 Edward E, Conrad DOFL

Proj 6.4 Felix J, Lavicka US/SIGRDL:B
Proj 6.5 Gerald Carp USASIGHDL.R
Proj 6.6 Cecil '/, Bastian US..SIGRDL.B
Proj 6.7 Glenn !, Davidson NOL
Proj 6.8 - Robert E. Les, LCDR, USN DL
Proj 6.9 Burton D, Jones, lst Lt, USA  USASIGRDL: -
Proj 6.10 George J, Gassmann AFCRC
Proj 6.11 Lambert Dolphin SRI
Proj 6.12 Gerald Carp US..3IGRDLAF
PrOJ 6.13 kme L. Imln I:IT’LiI!COl.‘Z
: Iab
Program 8 William C, Linton,Jr.,liaj,USA FC, AFS.T
Proj 8.1 7illard L, Derkson NIL
Proj 8.2 Richard M. Brubaker, liaj, USAF AFCRC
Proj 8.3 Lewis Fussell, Jr. EG&G
Proj 8.4 'filliam B, Plum NRDL
Proj 8¢5 Ralph Zirkin BU/ER
Proj 8.6 Charles J. Cosenza WADC
Program 9° \/illiam }, Sheaham, LtCol, USA FC, AFSUWP
R William S, Isengard, llaj, USAF FC, AFSWP
Proj 9.1d - Russell E, Loftman ONR
Proj 9.2a,b,c Arlo E. Gilpatrick, liaj, USAF  AFCRC.
Proj 9.32,b George P. Elliott, LtCol, UsA ABIA
TU=4, Sandia Programs Carroll B, lcCampbell, Jr. SC
Deputy Commanders Guorge P, 3tobie sc
Clarence E. Ingerscll SC
Scientific .dvisor Helvin L, lierritt SC
Administrative Support
A=1,3,4 Clifford A, Blessom SC
A=H Hugh R, lacDougall SC
Photo Henry G. Sweeney SC
Program 32 lorzan L, Kramm sC
Charles G, Scott 5C
Scientific Advisor Thomas B. Cook, Jr. SC
Proj 32,1 Richard L, Eno SC
Proj 32.2 John &, Beyeler SC
Proj 32.3 Jomes L, Dossey SC
Proj 32.4 . .Charles G, 3cott SC
Proj 32.5 David E. Henry sC
Scientific Advisor John R, Banister SC
Proj 32.6 Vincent G. Redmond SC
Theodore P. Krein SC
Scientific Advisor Harold R. Vaughn SC
Program 34 Hans E, Hansen SC
A. Dean Thorabrough SC
Scientific Advdsor liaynard Cowan, Jr, sC
Rad-Safe Support Harold L. Rarrick SC
Proj 341 Robert G, Scharrer sC
Proj 34.2 Tom H. Takahashi SC
Proj 34.3 : Ira D, Hamilton. SC
Proj b4 Robert i, Jefirey sC
Proj 3Le5 Edwin L, Jenkins SC
ProJ 3&,6COC,,- 'n~p lialter A, laupin SC
BT Robert A, Tockey 3¢ q(
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Proj 34.8 Raymond E. Butler SC
Proj 34.9 Herry G. Sweency SC
Proj 34.10 Deacon G, Palmer SC
Program 40 Allyn H, Seymour A=C DBY
‘Proj 40 lauren R. Donaldson U.JAFL
TU-5, EG&G Programs Herbert E. Grier EG&G
Deputy Commander Lew Fussell, Jr. GG
: Francis I, Strabala EGG
Technical Admine-Bikini Donald F, HcClellan EG&G
Roderick G, llorrison EGEG
Ralph L, Cadwallader EG&G
Timing & Firing }dchael F, Warchol EGEG
Radar & lieather Ernest F, llilson EG&G
Photo Frederick E, Barstow EC&G
Photo Processing Charles '/, liyckoff EGG
Alpha Robert B, Patten GG
William R, Poe EG&G
Communications Joseph B. Shrock EGE&G
F, Glenn 'iilhelm EG&G
Analysis Daniel F. Seacord EXG
Bruce li, Carder EGEG |
Doncld J, Barnes EGG
Construction Admin Erick d. Spiess EGG
Jess C, Cauble EG&G
Office & Security Admin M. Boyd Carpenter EGEG
Frank E. James EG&G
Edward J, Finn EG&G
: Zdward K, Raschke EG&G
TU=6, Rad-Safe Gordon L, Jacks, laj, USA LiASL
Deputy, Eniwetok Fred E, Rosell, laj, U3A 1st RSSU

Rudolph S. fuddee, Capt, USA Ciig

Deputy, Bikini Robert L, Harvey, LCDR, USN LASL
Ralph N, ‘histlcr, Lt, USN LASL
Instrument Repair Robert D, Higgins, 2Lt, USA 1st RSSU
Photo Dosimetry George Zirmerman, SFC, USA ASL
t
COPIED/COE
LANL RC
Cro .
N N
- PAGE 5%



- 3-208

TU-~3 QUINCE, ADDENDUM

Unit or Section Name Organization
TU=-3 Forward Corwen G. Mendenhall,Capt,USN FC AFSWP
Operations Robert L. Dickenson, LtCol, USA FC AFSWP
Program 1, 8 and 9 William S, Isengard, Maj, USAF FC AFSWP
Program 2 and 10 William B, Sheehan, Capt, USA HQ AFSWP
Requirements John E, Thomas Jr, Capt, USA FC AFSWP
Administration George R, Osbourn, CWO, USA FC AFSWP
Project 1.7 Daniel P, Lefevre APG
Project 2.4 , David L. Regotti CWLAC?
Project 2.9, 2,10 Manfred Morgenthaw CWLACC
Project 2.11 David L. Regotti @1 Ine
Project 6.3 ' Bruce E. Lackey DOFL
Project B,4C Norman Alveres USNRDL
Project 8.7 Jerry J. Mahoney : _ CWLACC
t
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TU-3 JOHNSTON ADDENDUM
Unit or Section Name

Commander , K. D, Coleman, Col, USAF
Deputy H, Black, LtCol, USA
Operations Re. Me Elliot, LtCol, UC
Program A Jo Le Delaware, LCDR, USN
Project 1,7 Je Jo Meszaros

Project 2.6 T, D, Hanscome

Project S.L R. E, Geopfert, Maj, USAF
Project 8.6 C. Jo Cosenza

h'OJect 9.1D R. E. Loftman

Program B E. G, Halligan, LtCol, USA
Project L.l J« E. Pickering, Col, USAF
Project 6,5 T. Viars

Project 6,6 C. W, Bastian

Project 6,11 L. T Dolphin

PNJect 6.12 S, Ee Bania

Project 8,1 He Korbel

Program C Jack James, LtCol, USAF
PTOJect 6.13 Ve L. Lynn

Project 6,10 Dr G, J. Gassman .
Project 8,2 Re M. Brubaker, Maj, USAF -
Project 6,3 Jo He Knight

Project 8.4 E. C. Yo Inn

Project 8,5 Re Zirkind

Program 9,3A R. Ray, Maj, USA

Go P. miot, Ltco:., USA
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3.4 MOVEMENT TO THE FORWARD AREA

3.4.1. Personnel

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 General's Section and the Liaison Officers at Travis
and Hickam Air Force Bases,

All military and Department of Defense civilian personnel
(except DOD contract civilians) were moved commercially to Trav.:
Alr Force Base, and by Military Air Transport Service from Trav.:
through Hickam to Eniwetok. 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 Hawail gy Nava.
Research Laboratory DOD civilians. All AEC and DOD contract
civilians normally travelled commercially to Hawali and entéreu
the NATS or MSTS system at that point.

During Operation HARDTACK, a portion of the travel order
issuing responsibility 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-ai, and the Weapons Effects Test Division, Sandia Base (TU-2).
These assistant adjutants were fresponsible for writing orders
and making the necessary arrangements for the movemént overseas of
the personnel of these two major Task Units., This decreased
considerabdly 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, -

£57!ED/DOE ' /C,
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The nuymber of travel orders 1ssued during the operation i1s

as follows:
Issuing Office Number
Adjutant General | 543
Headguarters

Task Group 7.1
Los Alamos, N. M.

Ad jutant General 230
Task Unit 2

(UCRL, Livermore, Cal.)

Adjutant General 542
Task Unit 3

(WETD, Sandia Base)
Adjutant Generals 190

Forward Areas
(APOs 105 and 437)

Total travel orders issued 1,505 (covering 2665

individuals)

A new system for MATS "reservations" was 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., Individual
reservations were made by telephone to the Lialson Officer at
Travis--or by wire message to the Liaison Officer at Hickam--anc
each 4ndividual was given the reporting time and departure schec-
ule with his travel order brochure.

The Task Group 7.1 Admini;trative Plan No. 1-57 was pub-
1ished on November 1, 1957, and its subsequent distribution to
all AEC, Contractor, and DOD agencies who were to participate in
HARD&ACK provided the necessary administrative procedures requir-
ed of thé individual and the organization for movement into the
‘Forward Af;h, In addition, a pamphlet titled "Instructions and ]<
(ﬁﬁformatlon for Personnel Deperting for the EPG" was published and

attached to eadh“set of travel orders, . - aerm—
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Several of.the individual participating aéencies also published
instructibns which covered their own institutional procedures.
Organizationaliy, the participating units, in compliance
with procedures outlined in the Administrative Plan, submitted
for each individual a "Request for Civilian Travel Orders,” or -
"Request for Overseas Travel Orders," a "Badge Request Form," &a-
"Identification Card Request Form," and a certificate of person-

nel clearance under the provisions of CinCPac Serial 020. The

complete packet of orders and allied papers were published by thr

cognizant adjutant and returned to the individual or agency. -
A1l arrivals at Eniwetok Atoll (Eniwetok Island for air
passengers, individual ships for surface passengers) were met
by J-1 representatives. Security badges, liquor ration.cé;ds,
and radiological safety film badges were 1ssued at those point=,
and contraband certificates were signead. ‘
Efficiency of the Task Group 7.1 Port of Embarkation opera-
tion at Eniwetok Island was greatly improved during HARDTACK.
Incoﬁing passengers were processed expeditiously and were on sit
within Eniwetok Atoll, enroute to Bikini, or billeted overnight,
if necessary, for_further transportation to Bikinil Atoll, withir
two hours. This one element of the operationm, previously marred
pyilengthy,repetitious gsecurity briefings and baggage checks
fan contraband, considerably eased inter-Task Group relations
after the exhausting MATS—fiight.

v
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3.4.2 Equipment |

Tﬂe 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 recelved, 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 sailing dates wit:

a2 minimum waiting period. The J-4 Liaison Officer at
Oakland kept the J-4 Office informed regarding the receipt
and movemenﬁ of cargo at the port. P

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 were both discharged and
loaded at the deep water pier at Parry Island. Cargo was
lifted on reefers, regular cargo vessels and in one lnstance
a commercial cargo ship. Three trips were made by the

Brostrom, a C-4 type cargo ship which is ideally suited for

- the type of cargo that Task Group 7.1 ships, which consists

primarily of large scientific trailer vans. The Brostrom

arrived in the PPG as follows: 23 January, 25 February, and
2 April 1958, Over one hundred and seventy heavy lifts were
made to the Proving Grounds, of which there were 117 vans of
over 2,000 cubic feet each. 1In addition there were approxi-
mately 46 smaller trallers and truck vans that d4id not meet

the 2,000 cubic feet criteria of & large van. The peak of

I(
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water shipments was durihg the months of February and March

1958,
WATER SHIPMENTS - ZI TO PPC
VANS | ‘ GENERAL CARGO

Month  Number M/T M/T |
November 0 0 80 ]
December 2 2 366

January 38 2,273 | 945

February 72 4,809 2,578

March 4g 4,427 2,280

April 1 62 83

May 0 o] 60

June 1 =L} 66

July o o 176

163 11,819 6,634

In addition to traillers l1lifted to the PPG by MSTS
vessels, there were two vans and eleven helium tube bank
trailers lifted to the PPG on the USS Boxer in PFebruary
1958,

Newsreel: Water 1ift

] In order to support the “Newsreel" phase of "Hardtack,"
tbg bulk of the equipment 1nvolved was shipped from the PPG
to Johnston Island by means of LST and LSD, as facilities for
unloading heavy 1ifts from regular'cargo ships do not exist

at Johnston Island.

ylook
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WATER SHIPMENTS - PPG TO JOHNSTON ISLAND
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VANS GENERAL CARGO
Month Number  M/T M/T
May 50 3,386 2,164
June 8 533 518
July 0 0 40
TOTAL 58 3,919 2,722

In addition, equipment was shipped from the CONUS to
Honolulu for trans-shipment by LST and by barge to Johnston
Island as well =g for use by projects at Honolulu and Maui.
The total toara;es 1s small but is reported to complete the
shipping plctu.o. LT

WATER CARGD - ZI TO HONOLULU POR JOHNSTON ISLAND

Oakland to Honolulu for Trans-shipment to Johnston |
554 M/T
Oakland to Honolulu to be used at Honolulu - 85 M/T

Oakland to Honolulu for Trans-shipment to Maui - 10 M/T
Alr Shipments:

Air shipments of cargo the PPG were all consigned to
Eniwetok and 17 necegsary forwarded to Bikini on the C-54
"ﬁgﬁlector“ flights. Alr cargo for Johnston Island was

gsuélly scheduled on MATS filights stopping there enroute

from Honolulu to Eniwetok or vice versa. On 1 April a

copieuioE

L G

wéekly;b-sh flight was established between Eniwetok and
Johnston: On 12 July a C-54 shuttle was established betweer.
Johnétqn and Hickam and operated on a as needed basis. Both

of these t}ighta carried cargo and personnel.

—
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Following is a tabulation of MATS cargo shipments ex-

cludinh weapons lifted on SAM flights:

AIR SHIPMENTS (MATS) - 2I TO PPG

January 7,963
February 41,758
March 171,772
April 135,110
May 32,975
June 43,747
July 69,120
TOTLL 502, 445 pounds

AIR SHIPMENTS (MATS) - PPG TO ZI

April 21,572

May | 40,316

June 52,337

July 105,550

Auguas 38,000 (estimated)
TOTAL 257,775 pounds

AIR SHIPMENTS (MATS) -- PPG TO JOHNSTON ISLAND

May 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 46,000 pounds

of IBM equipment. This same equipment was returned from

PPG to Albuquerque, New Mexico in like manner.

CCeieninog
TR TR llllllll'
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In order to supply liquid nitrogen to the scientific

Liquid Nitrogen:

froups using this item, 1t was ascertained that 1t would be
too expensive to rehabllitate éhe l1iquid nitrogen plant in
the CMR Compound and hire trained personnel to operate it.
A Bix thousand liter dewar trailer partially filled was
shipped on the "Brostrom' to Parry. This large storage
dewar was kept filled by semi-weekly shipments from Honolulu
by air in S00 liter dewar trailers. 13,000 liters of liquic
nitrogen were purchased by LASL from Gaspro in Honolulu for
air shipment o Parry.

Liquid Hydrose=: | ;-

It was ¢:cided that it was impractical to operate the
1iquid hydrogen plant for the same reasons as for nop opera:
ting the ligquid nitrogen plant. To meet our requirement fo!
this item one 6,000 liter dewar trailer of 1liquid hydrogen
was shipped by water to Eniwetok just before it was needecC.
Re-supply of this item was not required. E?PEDHWE

NL Rr
3.5 MOVEMENT OF DEVICES AND COMPONENTS
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The Redstone Missiles while not experimental devicee, wer

of such & special 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
9-10 June C-124

12 June C-124
12 June C-124
15 June Cc-124
20 June c-124
25 June c-124
10 July c-124
11 July c-124
13 July C-124
2 August C-124%

12 August C-124
13 August C-124

15 August C-1l24
20 August C-124%

Sept. C-124
: COP -
k Ml_‘,-zf;?gudf

ACFT MR

2

R I

PURPOSE
25-T

2 Thrust Units
2 Aft Units

2 Warheads

2 Warheads

1 Warhead, plus
5, 000#

1 Thrust Unit,
plus 1l1-T

1 Aft Unit, plus
11-T

1 Loaded Nose
Cone

Standby
i Thrust Unit

1 Aft Unit, plus
6-T

1 Nose Cone, plus

T-T
25-T

-

CHANNELLING
HUNTS -JON
ENT-JON
ENT-JON - -

ENT-BARBERS POI
ENT-BARBERS POI
ENT-BARBERS POI

HIK-JON
HIK-JON

BARBERS POINT -
JON

BARBERS POINT
JON-HUNTS

JON-HUNT3

HIK-HUNTS
JON-HUNTS
JON -HUNTS

PA(
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‘There were no unsolvable problems connected with the
movement of the weapons or devices, and it 1s believed
that MATS provided outstanding service in this respect

when called upon to move this most sensitive cargo.

s PA
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3,7 ON=SITE OPTRATIONS

3,71 General, During Operation HiRDTACK, as in Opsration REDVWI'G, Task
Group 7.1 had its main tase of operations on Parry Island at Enivetok Atoll,
Cormand and staff sections, task units, programs anc projects -=gain provide
ed sufficient qualified personnel to man offices at both atolls, Enivetok
and Bikini, and later at Johnston Island, Each atoll maintained an indep-
dent firing capa'ility.

This operation found LASL devices cetonated at Enitretok Atoll and UCRL
devices detonatec primarily at Bikini., However, s-me UCRL devices were de-
tonated at Enivetok later in the operatio..s This was done principally becaur
of the more favorable firing weather at Eniwvetok. .

The task rroup stalf sections moved to the EPJ well in advance of the
first plannec¢ readv cate in order to orient new staff aérsonnel, to become
acquainted with their counterparts in the other task ~roups, to work out $he
final details of t-e plan of operations, anc to expecdite all matters of
construction, transportation and services which would enatle the latoratories
to meet the first ready date.

In coordinztion with the other task ~roups >resent, standing operating
srocedures and sched les vere drawn up for the different modes of trans=-
portation, The principal chanze irom tae orizinal concept of transporta-
tion control was the delegation to J-1, of the staff responsitility for
booking passengers on Reflector fli:hts between Eniwetok and Eikini and to
the off atoll sites. !

Of all of the scheduled events for HARLCTACK, the two shots, Teak and
Oran-e, hac¢ the rreatest impact on operations in the EPGs To meet advanced

) QWD!DDE read” dates for the launching of the Redstone missile from Eikini Island,
L“NLRG priorities of construction, transportation, anc communications were given

to this effort,

& /
£4 RQL When the decision was made to transfer these two shots to Johnston /
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Island, an .. aluation was made of the capabilities to support both operations
with personnel and eq ipment from resources available in the IPG, In ad-
dition, an allout effort was directed towards the dismantling of the launch
tower and other APMA facilities on Bikini I;land for shipment to Johnston
Island prior to the first large UCRL shot, Prolonged bad weather delayed
this first shot and the island was evacuated completely without difficult:
Johnston Island operations will be discussed in Section 3.7.8.

Experience in the evacuation of Bikini Atoll gained from previous
operations was put to good use during this operation. The evacuations con-
ducted for the atoll were all accomplished with no serious delays.

The TG 7.1 J=-3 Section opublished Operational Letters for each shot as
follows:

Prediction of Effects and Operational Planning Factors, LT

Ready Date and Shot Times,

Evacuation and Re-entry Check List.

Organization anc Movement of the Arming Team,

In addition, many of the early events which had heavy participation by the
scientific projects required operational letters ocutlining the scientific
frequency allocation and the plan for the movement and positioning of the
device from the weapons compound to the zero site area.

It was driginally intended th2t the calculations for blast and therma.
effects woild be perfomed by a staff section of JTF SEVEN (FOPU). However,
the Fa.llout Prediction Unit of JTF SEWEN did not arrive in the area until
avproximately 10 April and became operational several days after that date.
In view of the early planned ready dates for some of the shots it was ne-
cessary th-t computations be performed for Teak, Orange, and other planned
early events., These computations were performed by the J-3 Séction. After
FOPU became operational, assistance in determining blast and thermal data
for several shots was provided the J=3 Section but for the most part it ~

was a case of verification of the compilation of predictions, In future [‘;

;' COFIED/Dy
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operations it would Le well to clearly define who or what agency
is responsible for the calculating of predictions, le it 1s to
be the J-3 Section, assurance must be had that a qualified
atomic weaponé staff officer be included in the section.
Operatlions at Johnston Island took on a very different
complexion from those at Eniwetok, and Bikini im-particular, -as
a result of a drastic change in command relationships. -Frem+tihe-
task group and-project level, NEWSREEL appeared to be moreqof a
military operation than the usual scientific endeavor. This was
caused by a decision to go "austere", the confined area of 6pefa-
tions including an emergency 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 leveI:P%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,
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3,7.2 TEST FACILITIES

Criteri& for the design and construction of test facilities and esti-
mates of lcbor end equipment support reguired by TG 7.1 were collected frem
the various Task Unit Commanders, program directors, and project officers by
the J=6 scciion. Conflicts were resclved, lecations qssigned, completion ¢ i
establishcd, and our total rcquirement possed to TG 7.5 for exccutier, Ir
additicn to tho foregoing hosic responsibility, J--6 zlso prerzred the wor'
orders nccessary for the achusl supdort of liic wvirious projects; opirated ¢
machine sk-p foo the convenicnice of Lhe erperin:nters; and assisned tent,
trailer, cnd loberctory space © s recuired.

J=6 1vas aisiecnlly cemposzad of sever nmen ~vgaaent.d locally by 4 men fror
TU-1, 6 from TU-2, 6 frow TU~3, 4 from TU-4, :rd 3 from TU-5, it timess
persomnel frem the Toak Units have baen designct:d to offieindly represent
J=6 at Bikini, Johnston Island and Hawaii, '

From Felrusry 1958 until the closc of the creration, J-6 personncl frem
Task Units ), 2 znd 3 ware preseat at every comp site ~nd zerd aren contin-
wously, On i3lcnds other then Zlmer or Nan, the J-4 reprasentatives frequoni-
ly assisted other zgencies in accomplishing the cverall micsicn of the Tosk
Group.,

During thz surmer ond £2ll of 1957, the hasic mottern of operations s
established and somz firm criteria.fu{nished ¢ thic 320, VUnfortunately, the
AEC did not reccire its '58 budget money until lote Cotchers As 2 conse=-
quence much Perranen’. .ccountable construction wis delayed urtil it intce-
ferred with soue of tue scisntific construction. However, most of the scien-

tific requirements were submitted late clsn, Construciinn lagged considerchbl:

A

Q,‘-TXED’DOE

L Rc

benind planned dates, this being mainly the effect of non-delivery to jobcite

of necessary ncierizls., The final result of the late money, the late criteric

and the late construction was that, cgain, experimenters were squeczed for //;2<;L
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time for prepcration of their stutions, The initial shots, however, were
delayed only;‘briefly ty the construction delays.

The constructinon required by revisions to the firing schedule, starting
with the Tezk 2°d Crange move and encing with the Quince move, were handled
entirely in the f:eld. Its accomplishment w;'J.s nade possible by the initial
overstockiiy of emipment for shot barges and "T" boat hulls and by the
extreme cooperztion of the contiactor's constriction forces, On April 1st
the contracter estimateu tha* to move ..ok @ Orange and supportirg expoeri-
mentation to Joknston Island would require over six montiase. Three months
later, on July 7, 37X Jcehnston Island conctriction hatl teon comnieted. After
the operation w2c well "ndev oy 12 rew sucis, .acluding 5 BC type bharges,

S TN boat Mlis (o1e a pirex type) 2ad Fig ard Miipc2? ground shots were “pdded
to the schadule; const.ucuicn on each of th:se .as acccmrlished within‘the
time setl at the t=zginring of Its construction.

.The worc order srztar in effect during HARDUACK .nakes it impossible te
estimate_’ the runber of werl: orders and speriflic tasks Taid unen the contracte
ors. The opevation rzaouired the consiruciizi aid svoport cf a total of 1155
stations. Neirly 55C7 manshours of machinist time were 2xs:inded n the J-6

shop in support nf *he TG mission,

. £DIDOE

FE — s ¥
a3



el 3-32

3.7.3 Intra-Atoll Airlift. In accordance with CJTF SEVEN Operation Plan,

CTG 7.3 and CTG 7.k provided aircraft for inter-island airlift of personnel

and cargo as followsi

CT0 7.4 T C1G 7.3 (R 361)
ENIWETOK ATOLL - . ', .- .. BIKINI ATOLL .
He19 6 15
He21 9
L-20 Liaison 6 = ——tero—tsk)

Initially, J=3 was to control personnel movements and J-I to control
cargo, but it soon developed th:t J-3 was atle to control both since the
priority cargo was ordinarily associated with an urrent operation which re.
quired concurrent movement of personnel,

The followin~ summary oi susport aireraft performance records gives
a realistic picture of the scale of inter-island airlift oper "tions d;ring
the construction, operational and roll-up perods:

Supoort Aircraft Performance lecords

E'TWETOK

Jan Feb Mar Anr May Jun Jul Aug

H=19 & H.21
Helicopters

i"issions 391 707 569 399
“) s

Flying Hours 398° L78 5%~ 735 900 685 L75 > .-
Gy 42

Passenzers 1833 186L <393k ‘ 676 5583 3686 s

("'./’,-:-'-‘
Cargo (lbs) 11968 19750 -86200° 5200 7L600 53350 28100

4

€ in Commission 68 73 70 77.1 70,1 .
L-20 Adrcraft T
tissions 25 sk 772 85h 110 837 L9 _ E B
Flying Hours 175 260 _525_ 300 ‘hls 295 1%2_ -2 l
! é;/%/' Passenzers 1409 1832 2513 1661 2851 20;9 625 s !
4 “Ceargo (1bs) 2763 390 €953 10736 10561 B75T 58I M- - /29
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Jan Feb Mar Apr May Jun o Jul A
¢ in Commission 8o 65 77 88,1 65.8 -
I
‘ EIKINI
Jan Vreb Mar Apr Hay Jun Jul

H-19 (B3R 361)

Helicopters
Missions Ssk 621 3063 2015 13L6 95
Passengers 2082 6507 6118 L4566 2609 223
% in Commission 77.5 78,0 75.8 83.2 7hL.0

L-20 Aircraft

Nissions 26, 546 B60 862 1073 7127
Flying Hours 125 180 295 231 158
Passen-ers 635 1222 1807 1927 2299 1:3-87
% in Commission 93, O 85.5 90,0 82,2 65,8

&, .‘

AR Kir trafﬁ.c was dou‘ led when the onera‘{ional pericd bezan on 15 \Iarcu
At Eniwetok it was virtually doubled again when Cactus and Koa went on sit:
From the first Cactus-l on 20 April through Wahoo-2 on 18 lMay, transporta-
tion and operational requirements for L-20's and helicopters were at a sut -
tained maximum. During t:is oeriod Cactus, Butternut, Koa and Wahoo were
detonated., The overl.ap of orepar-~tory an¢ recovery operations for these
shots ’severely taxed the available airlift, Right at tais critical time,
unfortun-tely, Air Force tecinical directives on re>iicement of H-21 rotor
blaces reduced the availabllity of those aircraft to less than S50% of the
9 assi:nec‘.. The extensive and complex recovery operations associated with
t;hé(four s ots required most of the availa:le H-19 flying ti£ne. This left
no backuv for the routine uo-island transportation schedule, except for
L-20's which could operate only into Janet until Cactus was fired,

‘ Lorrg,,  Lo20tss

Dog 5
l
¢ fe Aftcr an injtial effort to limit the personnel who co:ld use L-20's / Q.§
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for transpogtation between Parry and Eniwetok, a regular shuttle operating
betweenc e and 1630 was established. Expéfi/en;:e proved that~bivieras
generally adequate to sarve the legitimate requirements of TG 7.1 users,
There was a minimum of atuse of this service. Later in the operation,the

L=-20 sched le was maintained on an "“as need@d" basiscadimpe-weg due to the

lack of passen-ers for regularly scheduled hemmdy {1i hts, -Ff-a-peween

= PP o o R AL S P S S S o .
the—1=20 uwas setup far his ea-aceorcdance it the SThedule, '

Special L-20 flights for operational missions to islancs with suitable
airstrivs were arra.ced by J-3 as necessary. This supplement to the heli-
conter sarvice was especially valuatle during April and .iay (the pre- -
Cactus to Koa period) when the demands for transportation were heaviest.
Subsequent to Koa, such fli-hts frequently were not feasitle because the
up=-island runways were covered with detris following the barge shots,

Special L-20 transportation for nersonnel of s.itatle military or.
eqrivalent civilian rank arrivinz on iATS or Reflector flights was first
arran-ed bv J=3, but it soon ceveloped that t-is task was easier for the
J=1 Representative on Eniwetok Island to do since he had early access to
the passen-er —anifest,

Durinz t-e onerat._onal deriod at Eriwetok, an average of six (6) L-20 <
were assi ned, althouph loss of one in an accident in April and a-signment
of‘another to B:kini in June reduced the number available-a:auanAne to
five (5). vhth ﬂ 70‘3 m-comissmn rate, three (3) alrcraft were normally
operational with a maximum of four (4) flyable half the days of a month,

Hel9's anc H-21!'s: |

Eecause of their greater payload cavacity, H=21's were used to main-

tain scheduled inter-tsland airlift thru the entire operation at Eniwetoke.

<

7
4?;2%}and1ngs and for nhoto missions because they were more stable platforms

5. ) PAGE A
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45 The H-19's were used for special missions to islands unsuitalle for H=21
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than the He2l's, The Hel9 was the srimary aircraft for rad-safe surveys
and sample recoveries in high raciation fields Lecause the enz e position

reduced the radiztion hazard to the nilot to about LO%Z of the H-21 exe /7

posure rate. R ~ - N _ -
.\/ RS V": sy o~ 7 —v' L/ /\.‘-'I ,-" . (‘ /l I o !
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flirhts were generally arranzed with no .reat diificulty. After the une

»

fortvn-te H=19 accident in which _. .+ of UCRL was killed on 7
April, there we-e so many restrictions placed on ai ht and overewater fly-
ing that i¢ practically stomped. Personal examination by CTG 7.L of re-
quests for such flights res:lted in many celays in getting TG 7.1 require-
ments accepted, Injgi;;Netents, marticularly Wahoo and Umbrella, the var-
ious scientific projects were hamsirung by the limitations on helicopter’
operations, This was relieved someihat by use ef“aeréae-heiicepte;svw%iEhf
had fewer ooerational limitations, 4

The major nroblem was that arrangements made tetveen the TG 7.1 and
TG 7.4 staffs were frequently cancelled by“TG 7.4 shortly Lefore the vlan-
ned t'me of execution. To experimenters opsrating on a closely tined
schedule of events, such cancell-~tions were almost ruinous, After mnany dis-
cussions between J=3 of TG 7.1, CIG 7.L, and finally J-3, JTF SEVEW, TG 7.4/
developed a noticatly less reluctant anproach toward supportinz TG 7.1 re-
quirements. This became evident during iiay; and, by the:Zée';} June, the
situation had improvec to the point ﬁpere stalf level arrangements could

arain satisfy most onerational requirements.

on 4 July, n a discussion totioon the J-3 Secticn-ef 10 7,1, andAtr

. L/ /,.. , A (" ( FaPy PR S . L . - B h " M
Q:aﬁ::-ta.‘ene-ef—q’e—H the term "svecial missions" *g)s—ée-ﬂmedr—&&}-hdbm__
Sver 0 S G .y ///-r.¢‘,r.~ Yo il ST f/-,,’. . P ST B

777A”’/:aiate: f11 hts requlrin; hoverln' over open wate{z_tere deflned as "spec1al

az;." AT el . Coow,

nissions", All other flights were defined as routine, and could bte handled

b7 the M Cisoatcher at the Elmer airstrin, Special requirements%un—*xr /‘;l//

"":4""-; ./‘/'~.’,e( L/Al"’.» S Aa e

ch 5:',§e:lwoveo Zate 76 7.1 Air Operations e::es:(ﬁhwmtnus ~one: vaye—anﬁ‘Shot—days,
COPIED/DOE ¢ e o
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A Col e et
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etripm-hanﬁe special reqrirementes - ,> ;U
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‘-"“"Ks"i'result of the provisions of Annex C, I‘ranspor..at:.on, JTF SEVZN )

Admin Plan 1-58, administrative and operational control of L-20 and Heli- -
conter mi<sions was exercised from Eniwetok Island, Bookin:; of both trans-’ "
port and operational flights was done thru a TCA (Transportation Control
Agent) appointed in accordance with the cited Annex., It was immediately
evident thzt the TCA on Fred covld not be responsive to the major operae-
tional requirements existing on Parry. Despite attempts by J-3-of TG 7.1
to separate the cperat:onal requirements such as recov:ry practice missions
from the transport system, PTG 7.L insisted th-t ccntrol and bookings both
be centralized at Eniwetok Island,

On the first minus one day (Cactus-l), it was evicent in the first
hour th-'t control must be exercised from Parry. It was also evident t!’uat
the aircraft must be at Parry in order to be responsive/'oo G 7.1's im-
mediate and urgent requirements., Accordingly, :-f-Iel.:).'cc‘;vter Operations
Officer took charge of operations at Parry, and the aircraft supporting
7.1 were dispatched and controlled from Parry. _

Although it had been planned to run all helicopter flights on minus
ones and D-days as sjecial missions, it became 2vident on the first minus
one that the demand for transportation with two devices on site made this
approach impractical., Accordingly, the regular *ic}edule was re-established
within’two (2) hours of the start of Cactus-l day. All subsequent minus
ones ;mn:j;g ghe .’r;omal sehed-do - operatmzzd’ fn Laaciltion, normal hourly
schedules haé:-ian'remed as soon as the rad-safe survey and recovery
missions (a;r;{é;npleted on D-day.

By thé 15th of May it became obvious that two-ﬁhirds of the rexnairiing

days of the c%geratw ions, as then scheduled, woul¢ be minus one or D-days. / ;

L/
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Consequently, it was established with TG 7.L Operations that sufficient
aircraft for the day's missions uncer the control of azggii;opter Operations
Officer would be present at Parry on all D-days and on minus ones when the

expected scale of activity made maximum flexlbility in use of a;rcraft a
L -3 /-,-,- ;r".“‘ 2 / "/f . ’
—,,— P ‘/’

necessity:/ 1t Was subseqaenﬁiy agreed £h=t J-3 TG 7.1 would p%bv1oe TG 7 b
Operations with a daily summary of the following day's special missions.
Thus, in effect, the TCA was eliminated {rom the inter-island trans
portation system as well as from the control of operational missions. The
continued location in Eniwetok Base Operations of the radio facility for
control of helicopters amd L-20's was acceptatle, but it would seem more
e:.ficient to move the facility to Parry so that the instructions of the -
Helicopter Operations Officer could be transmitted directly to the air-.
craft instead of being relayed and delayed at Eniwetok. In addition, if -
the tracking of the aircraft were done at Parry, diversions of airborng
aircraft to handle emergency requirements could result both in more rapid

resnonse and increase -utilization of aircraf{\flexibllity.
CrEl_ s

-

——"—--'Kt Fikini Atoll aircraft assi-ned for intra—atoll airlift consisted of

Cr !UOE
- \LRC

15 H-19 helicopters of US:C Squadron HMR 361 and 3 L-20 aircraft of 7G 7.".
During the Jan-Feb period before the arrival of the majority of Task Force
personnel, only 7 helicopters were aifilable at Békihi and the third L-20
aircraft was not assigned until the Taet week of‘ﬁif{f;ﬂowever, during all
phases of the operation thé aircraf€ and helicopters assi-ned were atle to
provide adequate airlift.

HMR 361 manage%'to maintain an average helicopter in-cormmission rate
of approximately:ZQtdénd the L-20's maintained an average rate of 85%.,
These higher than average in-comission rates were in part the reason that

adequ~te airlift was available at all times at Bikini.

Both helicopters and L-20's averaged atout 2 passengers per mission, 7;

S PAGE /%52
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While this appears to be a rather poor utilization of aircraft, closer
examination disclose€ that many missions were flown with priority passengers
going one way, and the return trip, which was also considered a mission,

was fréquently flown without passen-ers. .Therefore, the eedwald- number of
passen-ers on ordered or schedule’missions actually avera-e between 3 and

LI passen-ers per mission,

Scheduling of TG 7.l passenjers on intra~atoll flights was initiall,
done by J=-3, However, it soon became apparent that this was an unnecessary
step in the procedure and arrangements were made for all personnel to make
reservations with the HAN dispatcher either directly or through their Task
Units., J=3 continued to schedule all flights on riinus one days anc shop days
in order to insure maximum utilization of aircraft and to keep track Qf per=
sonnel movement for ~uster purposes, This arran ement was satisfacto;y to
all concerned and no problem was encountered in the sched:ling of passengers
at Bikini,

Durin- the Sycamore event which required evacuation of the entire atoll,
the L-20 aircr:fp were evacuited on an LST and were not available-éﬁ;éQ noon

éfhmiZQS;oné d;yqjandwégésllféuésequent minus one dayﬁ. Although deprived
of the use of L-20's for a week during the Sycamore event, there was no
critical shortage of aircraft since sufficient helicopters were available
to fiil in for the L-20's, For the Poplar event, however, the L-20's were
flown to a position some 20 miles sduth of Enyu during time of detonation.
Durin~ these periods of total evacuation, the helicopters were evacuated
on minus one days to the Boxer (iionticello in case of Poplar). This was

done just tefore dark each day, at which time the need for airlift had ter-

minated., Since the copters cetarked shortly after daylicht on days when

CﬁﬂE%EgF the shot h2d been postponedyno imnairment of opsrations was caused by evac-
\‘_;.‘\'\ ‘ / »"
uation of the helicopters to the Boxer. / (—3 ¢
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3.7.4 Inter-Atoll Airlift

Cargo from Eniwetok to Bikini was accomplished by

‘means of a morning and afternoond C-54 flight from Fred

to Nen,

Cargo arriving at Fred via MATS marked for IJUR was
segregated and booked on the C-5% "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.

Alr cargo for IJUR originating at Parry was doc?--
mented by J-4% for movement through the H&N Shipping
Section. This system worked quite well with very l;ttle
time lost in movement of this type of air cargo.

Air cargo excluding weapon movements was as follows:

Cargo Airlift, Eniwetok to Bikini, Excluding Devices

February 3,170 pounds
March 40,318 pounds
. April 45,536 pounds
May 30,275 pounds
June : 32,283 pounds
July 8,151 pounds
TOTAL ‘lgsj;gg_pounds

Cargo airlifted from Bikini to Eniwetok during the entire
operation amounted to 102,306 pounds.

EY,
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3.7.4 Inter-Atoll Airlift

Initial planning implemented at the start of the operation
was based on the Eniwetok Airlift'Office (EAO) --Transportation
Control Agent (TCA) concept. This concept required each Task
Group to designate a TCA. The responsibility of Task Group
TCA'S was to consolidate all requirements for airlift for th. .
respective Task Groups and forward the total requirement to the
Joint Task Force Seven Ailr Priorities Agent (APA), who was lo-
cated in the EAO. The APA consolidated the requirements of al?
of the TG's an? made the necessary arrangements for adequate
airlift support with TG 7.4, ’

TG 7.1 appointed two TCA's; one from J-1 to handle:ail
passenger requirements and one from J-4 to handle cargo re-
quirements,

During the early stage of the operation, one flight daily
was made between Eniwetok 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 aircraft were utilized on the Eniwetok-Bikini Shuttle
'These aircraft replaced the‘twin-engine C-47 transports used in
Redwing and immensely improved the shuttle service, 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 8 431 , 5 -
6 April 932 August 11, 1958 15 =
4;/@,5 May 662 ’ / -

Y )
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Procedures used in bobking passengers for Off-Atoll were
the samé as those used to book personnel on the Enlwetok-Bikini
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.

TG 7.1 utilization of Off-Atoll flights during the opera

tion was as follows:

Site Mar. Apr. May June July Aug.
WOTHO k 14 22 2
KAPINGAMARANGI 5 1 2

*NAURU 4 .
UTERIK _ 7 2

KUSAI ) 6 19 2
RONGELAP 9 21 10 3

*TARAWA 7

UJELANG Y 2

*JOHNSTON ISLAND 7 8 16 8 6
KWAJALEIN 8 3 13 5

WAKE . 3 2

*GUAM 2 1 3 6

*Denotes C-54 aircraft d

Occasionally due to operational requirements 1t 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

FlACRe T ‘ PAGE /2=
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3.7.5 Motor Vehicle Transportation. Vehicles arrived in EFG in sufficient

time for pfoce sing and issue. All requested vehicles except 35 weapons
carriers were issued to Task Units by 1 Mar 58, MNo inconveniences or celays
were eﬁperienced as vehicles were shifted between Task Units as required

to perform a mission. This was made possible due to relocation of Teak anc
Orange events, '

JTF SEVEN allocated CTG 7.1 a total of 305 vehicles in January 19-5c.
The following tabul-tion indicates the tyve of veiicles allocated and a
breakdown by individual Task Units as to their location on 1 June 1958
(Sez Table 3.7.:5)

Maintenance of TG 7.1 vehicles was in accordance with a maintenance
agreement executed on 11 June 1958 between TG 7.2 and TG 7.5. This agree-
ment did not outline in sufficient d=tail the responsibilities of TGz7.5.
The tem "organlzaulonal maintenance" was not clear to TG 7.5 and should
have teen spelled out-in detail, This resuvlted in vehicles beingz scheculed
thru TG 7.5 shops every two weeks for what amonnted to a lubrication job.
No system was employed at this time,

Vehicles on various islands of Bikini and Eniwzstok were maintained in
similar manner by portable uvnits. Temporary camp sites were in existence
at Yvonne and Janet‘}t Eniwetok Atoll, and Oboe and How at Bikini Atoll.

Some problems in the maintenance of wehicles ceveloped when it became
difficult to get project personnel %o bring vehicles to the maintenance
facilities zs requested, A tighter control of vehicles should be exercised
in order to zet the maximum utilization out of all vehicles,

A program of turn-in of vehicles to TG 7.2 was started on 1l June 1958.
Vehicles were “urned into TG 7.2 and then processed by TG 7.5 in accordance

with instructions published by TG 7.2, As of 20 June, 35 vehicles had been

2
returned to TG 7 2 and 30 vehicles had been shipped to Johnston Island for -
C(’P/ED/DO ' PAGE /—;‘?‘
er/ Dn E /37
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Because of limited space on Johnston Island the number of }

Operation NEWSREEL.

vehicles assigned to the Task Group was reduced to eight (8)
from an/iﬁitial request of forty seven (47). The difference

was madé up by ha&ing the projects draw daily on a fifst come
first serve basis a vehicle on a U- drive it system }rom the EASk
Group 7.5 Central Motor Pool. A bus line using two twelve/basi/“
senger "Toonerville" units circled the small island on a fiftEen
round trip schedule. /

As the ygild-up 1nsreased tbe inadequacy of this transpor- -
tation sys%em became/mére apparent. A request for more bus ser-
vice was disapproved’because of the inabllity to get full u?ill-
zation gé all hours of the day of the vehicles that were diépat-
ched frbm 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 Hickam 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

-
s

- : A2 e e,
successfully accomplished with tbé\reduced number of vehlcles,

the administrative‘attention required as well as frustrations
and harassments offboth staff and technical personnel seemed to
/\

outweigh any of the hoped for advantages.

{Z??b\
- MY, Sl PAGE 328
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3,7.6 Intra-Atoll Eoat Services An outstanding job of supporting Opera-~

tion HARDTA&K by surface craft was performed by TG 7.5. Throughout the
entire psriod they s-tisfied requirements as they arose. During the early
part of the oper -tion resul rly scheduled boat runs were made to up-island
sites -t both atolls, Later, as the need for up-island traffic diminish.i,
the trips were mace on an as-needed basis, J=3 TG 7.1 controlled all bca:
trips made by TG 7.5 boats. All trips were dispatched by the HEN ilarine
Dispatcher, with requirements made throuzh the J-=3 TG 7.1l. This system
greatly facilitated control, and expditious use of the boats,

During Jahoo and Umbrella events the TG 7.5 boats were augmented by
use of the TG 7.3 Boat Pool D:tachment which made shceduled runs to the

target arrays.

Regularly schedulecd water taxi servicé tetween Parry and Eniwetok was

naintained throughout the o-eration, Water taxis were also very effectively

used by the Arming Team in many instances for after dark movement to the

zero sites,

As of 1 July, TG 7.5 boats were assirned as follows:

E'TYITOK BIKINI
16 - Lai 9 - LCU 12 -~ LG
13 - DUKW "3 - Houseloats (LSU) 12 - DUKW
3 - Water Taxds 2 - YTL (Tugs), 8 - LCU
1 - LQI Pusher 1 - Houseboat

Housebonts were LCU's tﬁ:t ware especially configured to supply messing
and sleeping fadlities for arming team memters and other project personnel
who were working at or in the vicinity of the barge zero sites. Having
such facilities immecinately available at the zero site often expedited work

that had to be done on a crash basis, Continued use of these boats in

Con e
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futire operations is strongly tecéimmended.

Water taxis were again available at Eniwetok Atoll., This greatly eased
the up~-island travel problem, particularly when the temporary camps at
Yvonne and Janet were in operat._on. The Arming and Firing Coordinator made
good use of the water taxis by utilizin: them for transportation to the
zero sites in the event of marg:nal weather., He would wait until the 220C
weather briefing, and then proceed to the zero site if the shot was still
scheduled,

The complete cooperation afforded TG 7.1 by the TG 7.5 Marine Depart-
ment insured that there never were any problems in obtainihg boat s.rvice.
There were few days when all boats were not in operation.

Especially good use was made of the MK-8 LM in cases of quick moves

ment or evacu'tion, More use of tuais tyme craft (it is larger and fas}er)

is  efinitely recommended for future operations.

- /38
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3,7.7 Inter-Atoll Surface Lift. As in the last operation, surface 1ift

between the two atolls was accomplished by two MSTS LST's, In addition,
the M.V, ALOTO was under the operational control of the TG 7.5 Supply Depart-
ment, Cargo for TG 7.1 to be shipped between the two atolls was turned

over to J=4 who pgked it and made the necessary arrangements with TG 745

-. it |
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3.7.8 0ff-Atoll Operations, Although the Commanders' Report for Operation

REDWING recémmended that plans for off-atoll stations in future operations
be finalizéd prior to movement to the EPG, this was still not accomplished
in some instances in this operation.

Off-atoll sites were operated at Wake Island, Rongelap, Utirik, Uje-
lang and Wotho Atolls, and Kwajalein Island., Off-atoll sites were serviccc
by SA-16 aircraft and surface runs by the M.V, ALOTO,

For the NIWSREEL events there were 1l manned stations located on Joh~
ston and Sand Islands, 10 for scientific purposes and one for support needr
(firefighting crews, etc.). Outlying TG 7.1 scientific stations included
a maximum of five stations afloat (USS Boxer, Belle Grove, Dehave, Cogswell.
until replaced by the Epperson, Lansing and the Hitchiti), 10 airborne .
scientific stations, plus units on top of Mount Haleakala in Maui, NhéQler
Fleld and Iualualei in Oahu, and French Frigate Shoals,

3.7.9 Test Rockets. Extensive rocket firing tests were characteristic of

the Teak ard Orange operation at Johnston Island, A total of 37 firings
were accomplished between 10 July and 12 August 1958, These included fivs
types of rcckets: The Nike-Cajun, Nike-Asp, Deacon-Arrow, Viper-Arrow, and
the Modified/Lacrosse,

The operaticn at_Johnston Island was basicelly affected by:

1, The proximity of the inhabited a2rea to the launchers,

2. The air traffic congestion thru the Johnston Island air space.

3. The location of the Navy ship support anchorage in the firing lanes-
These features were in wide wariance with the conditions that existed at
Bikind Atoll, '

JTF SEVEN decided that the firing conditions at Johnston Island requireo

£ .
CONED/DOE‘ central control agency for firings which had the authority to:

LisLRe 1. Dispatch CAA ™otices to Airmen® (WOTAMS) to air traffic influenc-

PR ing the complete Pacific air traffic system throughout the Hawaiian/ (f;
2% Johnston airways system. /@7’
%,

..
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2, Dispatch orders to the TG 7.3 ships requiring toat movement at
designated times,

3. Réqueat security personnel and material for zoning danger areas and
maintaining them over extended periods of time.

Ls Install a system of communications with count-down interconnecting
firing bunkers, control tower, MP roving stations, instrumented MILO:
stations, MSQ stations and others into a centralized control -gency
of JTF SEVEN, with the code name Alaska, all of which was not reciv -.
for the operation at Bikini,

Dotailed control of the arming and firing was exercised by JTF SEVF..
Alaska,

Essentially, J=3, TG 7.1 published weekly schedules which were for-
warded to JTF SEVEN for asporoval ard necessary support action. This acti..:
consisted of:s

1, NOTAM safety notices, - .
2. Air traffic control alerts, :

3. Navy boat movement from the anchorage,

4o MP statiuns being manned for local safety precautions,

Se Siren alert signals to the local population that a firing was a-on .
to be conducted, ‘

3.8 EVACUATION, RECOVERY, AND RE-ENTRY PLANNING
Planning for this aspect of the operation took place in three phases.

1, Early in 1957, the basic concepts and general plans of evacuatior.
were determined, Based upon this, requirements for ships, boats, and
aircraft were determined and requested of JT: SEVEN.

2. Later, 2s projects began to submit their monthly status reports,
more detalled information was compiled in the J-3 Section of the Task
Group. This was published early in February 1958 in an abbreviated
form in the two atoll event booklets as appendixes to the Task Group
Operation Plan 1-58, !

3. Final detailed planning took place at the Proving Grounds when
each task unit, one to two w-eks before each shot, sulmitted its pro-
Ject!s evacuation and re-entry cards to the J-3's on Bikini and Eni-
wetok Atolls, With this latest data, a detailed check list, arranged
chronologically, was prepared for each shot and given wide distribution
to other task groups so that adequate support could te scheduled,

Whereas evacuation and re-entry problems for HARDTACK were similar to
those encountered during REDWING., Rocket sampling of the radioactive clouds

2 /
4({ %zgdded & new recovery problem, Nose cones were designed to pass through the / V

& < '~
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atomic cloud and parachute to the eartb, Their points of impact varied
with their trajectories, so that sometimes they landed in the légoons, but
more often several miles to sea.

Two nose cone recovery tests were conducted - one at Salton Sea and
the other off‘the Southern California coast.

The Evacuation and Re-entry Operation at Johnston Island had none of
the complexities that were present at Bikini Atoll, The mission was to
accomplish a simple direct evacuation and re-entry from a single camp to
the ships at anchorage,

& most important problem arose; however, in determining the loading
technique to be used in rough waters at the ship's anchorage. Prior tQ
the Teak Event various methods were tried such as loading platforms and
loading nets, all of which proved vnsatisfactory. Finally, it was dé—
cided to build a loading cage. This railed platform was approximately
10' X 10' with a protective roof. It was capable of lifting LO to SO,
people at one time, but was limited to 35 for safety reasons. A single
lifting lug was welded at the center point to receive the snatch block
hook from the ship's toom, Four ropes were tied to the corners and used
to steady the cage during lifting and lowering operations. On the whole,
the technique worked_quite satisfactorily.

The primary evacuation and fe-entry vehicles were LCU's which were
scheduled at various times, Helicopters (H-19t8) were used to load priority
personnel, late evacuees, and early re=entry personnel,

JTF SEVEN appointed an Evacuation Officer for this operation through
wham the task groups coordinated their requirements, Muster lists, manned
stations list, boat loading lists, helicopter lists and priority re-entry
personnel lists were published as a basis for task group transportation /§/;3

requirements and forwarded to JTF SEVEN for coordination and necessary action.

2
.-
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The gyacuation was singularly characterized by 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’-: caused
abnormal delays and loss of some data.

The importance of recovery operatic-. .o the coirnlete
success of a nuclear experiment is such (Y.t all actions and
movements not directly connected with dat: recovery must receive
low priority. The need for one person v.-  commanc u:thority.to
move ships, aircraft and people in the rezuvery ope—-:ions aghin
became apparent during the Orange Event. This individual must
have complete appreciation of the type of ci%t2 to he recovered

and 1ts relative importance with other similar dz2=c.

k COP"ED/DJ;"' /;/ 3
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3.9 PERSONNEL EVACUATION AND MUSTER

3.9.1 Musters

On April 8, 1958, the TG 7.1 plan for the conduct of sight-
musters in the EPG was published. This plan established a Task
Group Muster Officer, and two Atoll Muster Officers for Eniweto™
and Bikinl Atolls, respectively. The plan also provided Muster
'Officers to represent the Headquarters, and each of the various
Task Units.

Muster rosters were prepared by J-1, TG 7.1 at varying
times, depending upon thenumber of changes occasioned by arrivel:
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 indlvidual arrived at the EPG, his card was pl2ced
in the active file; cards of departed personnel were held in ar
inactive file. The active file, which included anticipated
arrivals, was used by the IBM 704 Computing Section to prepare
the rosters on IBM équipment, 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 shot was being detonated
and the time of H-Hour determined the commencement time of the
muster and the detalls of operation. Therefore, the following
is a discussion of only the mist commonly used procedures.

e 44
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a. Shots at Eniwetok and/or Bikini Atoll

1.

Muster of personnel at both Eniwetok and
Bikini commenced at 1800 on D-1.

Task Unit Muster Officers mustered all
personnel of their units present in the
EPG at either Eniwetok or Bikini Atolls,
resolved any discrepancies in reported
locationd, and reported by name to the
Atoll Muster (fficer only those personnel
of their nrgarizations who were in the
danger area (normally all islands in
Eniwetok Atol. except Parry and Eniwetok
Islands and all islands in Bikini Atoll
except Enyu Island). In addition, Task
Unit Muster Officers reported the moveme.u
of all of their personnel who moved elthe:
into or out cf the daﬁger area. When all
personnel of the Task Group were out of t
danger area, & report of the completion o
the muster was eubmitted to CJTF SEVEN by
the TG Muster Officer,

b. Shots at Bikini 31toll Requiring Evacuation to
Ship

1.

Muster at both Atolls commenced at 1800 ¢
D-1.

All personnel at Bikini Atoll were consid
ed to be in the danger area; therfore, Ta
Units reported all of their personnel at
Bikini Atoll by name to the Atoll Muster

Officer. This muster was conducted, and
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completed, prior to evacuation and its
purpose was tc Insure that all persons list-
ed on the J-1 records as being at Bikini
Atoll were accounted for,

3. TG 7.1 had J-1 representatives aboard thec
USS BOXER, USS MONTICELLO, and the USNS
AINSWORTH. Each member of TG 7.1 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 Group Muster Officer to CJTF
SEVEN.

¢c. Shots at Johnston Island

1. Due to the limited ports of entry, the smel?
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 ancd
Blkini Atolls. A muster plan for the con-
duct of sight-muisters 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,

i' PIED/DCE. Task Unit Muster Officers, etc.
n JANLRC - 2. A Pre-evacuation muster of personnel at

Johnston was made as described in b.1l and /9[(

b.2 above, except that the muster commenced
— a AT R S
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Postponements

In the event a shot was postponed after the
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at 0900 on D-1 and was limited to only those
personnel on Johnston Island. The muster
was checked against the J-1 records and any
discrepancies were resolved prior to eva-
cuation,

TG 7.1 had J-1 representatives aboard the
USS BOXER, and when all personnel to be
evacuated were abocard ship the evacuation
was complete and an evacuation report was
then submitted by the Task Group Mustep
Officer to CJTR® SEVEN. A Muster Officer was
also appointed for each ship other than the
BOXER. This Muster Officer reported all TO-
7.1 personnel aboard a specific ship by radic
to the TG 7.1 Muster Officer aboard the USS
BOXER.

Since a large number of TG personnel re-
mained at Johnston Island in manned stations.
it was necessary to appoint a Muster Officer
for each of these locatlions. A Manned
Station Muster Officer located in the Commanc
Post was responsible for coordinating the
muster of all manned stations ashore and
reporting to C7G 7.1 when all TG personnel

were in safe locations.
/4
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muster was completed, an attempt was made to retain the validity
of the muster if the delay was for less than 12 hours, Generally
1f the delay was 12 hours or more a new muster was conducted.
From the experience galned during this operation it is be-
lieved that the complete sight-muster at both atolls 1is no long-
an operational necessity. A muster at the atoll when a shot i
scheduled would be sufficient to assure safety of all personnel.
If for operational reasons it 1s not poseible to control complete
1y acess to the danger area, then an 1ndependent muster of the

atoll involved should be sufficient.

| "TOPIED/DOE
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3.9.2 Evacuation

The extent of personnel evacuation at Eniwetok and

Bikini»Atolls depended on the magnitude of the shot. The maxi-
mum, at Eniwetok Atoll, involved withdrawal of all personnel

from the upper islands to Jaﬂ;;, Parry, and Eniwetok, with a

limited number of project personnel permitted on Aniyaanii.

At Bikinil 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 7.3,
TG 7.4, and TG 7.5 commanders and staffs, TG 7.1 Command and
Staff Sections, key scientiflc 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 and Narver civilians.

Assignment of berthing space (cabin and troop) was as
follows:

- Agency Making When Berthing
Name of Ship Berthing Assignments Assignments Were Made
USS Boxer J-1 Bikini D-3
USNS Alinsworth Same as Above Same as Above (7
Other Ships Representative of Upon Embarkation (///
Ship's Captain /
R
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At Johnston Island, for the Teak and Orange events, all
personnei except those required in manned stations ashore, were
evacuated aboard ship. The USS Boxer was the only ship used for
evacuation except that there were a small number of individuals
on various project ships. The evacuation procedures used were
the same as those used at Bikini,

The number of personnel evacuated to ship at Bikini Atoll
and 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 substantizlly lower than would
have been required if it had been necessary to operste from
ship for prolonged periods. Except for the carrier, which was
badly overcrowed, billeting facllities afloat were adequate. -
the carrier, for TEAK and ORANGE, cots were placed on the Henger
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 periocd of time.
Task Groups 7.3 and 7.5 maintained a capabllity to evacuate
all personnel at Eniwetok and Bikini aboard vessels 1in event
of severe fallout or other emergency. This capabllity provided
standing room only and would be used only to protect life and

health from extraordinary hazards.

‘ A\
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3.10 Property 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 Bikinl after a particular shot

were turned over to J-4 prior to the shot for further
shipment to Eniwetok.

The shot phase evacuation of scientific trallers,
involved, besides the users, J-3, J-4, J-6 and H&N. 1In
general, the procedure was for J-3 to determine when the
scientific users could afford to release the trallers,
particulary 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 H&N personnel under J-4

supervision.

CCDIED/DOE _
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3,11 OPERATIONS AFLOAT, RECOVERY AND RE-ENTRY

3.11,1 Op;rations Afloat. Since the base camp at Enyu, Bilini Atoll, was

not contaminated by any shot, sustaihed operations afloat were pot neces=
sary, However, the capability for such an operation was maihtained. Com=
plete evacuation was made for the Sycamore and Poplar events,

For the Sycamore shot the USNS Ainsworth (TAP-118) and the USS Boxer
(CVS-21) were utilized. In general, the majority of TG 7.1 personnel wer.
evacuated to the Ainsworth with personnel essential to maintaining the
operational capability of the Task Group evacuating aboard the Boxer. All
Bikini based helicopters were also evacuated to the Boxer so that recover;
missions could be intiated from afloat, .

Evacuation to ship on minus one days was carried out on three occa~
sions due to the shot being postponed twice after the Task Force had em-
barked. Embarkation proceeded smoothly on all occasions, but a minor delay
was experienced during debarkation due to the time necessary to begin
operation of the boat pool.

TG 7.1 communications aboard the Boxer in addition to ships telephones
consisted of Command Net and Administrative Net radios, ciphony telephone
and AN/TRC telephone. Primary communications reduirements were contact
between the Task Force Headquarters Afloat and CTG 7.1 in Station 70 on
Enyu and CJTF SEVEN at Eniwetok. Cormunications were generally satisfactory.

For the Poplar ewent the USS Monticello (LSD) was substituted for the
USS Boxer since the Boxer had departed to participate in the Johnston Island
Operation. Basically the evacuation and operations afloat were the same as
for the Sycamore event. Hellicopters were evacuated to the USS Monticello
but since it was a @aylight shot L-20 aircraft were flown and orbited in

an area approximately 20 miles south of Enyu for the detonation, / 2;:;;\
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3.11.,2 Eniwetok Recovery and Re-entry. The operational phase of HARDTACK
commenced Qith two (2) temporary camps in operation; at Yvonne a camp ﬁas
established in support of the Cactus event while at Janet a camp was es-
tablished and operated in support of the Kba event. The permanent base
camp for scientific ope;ations was established at site Parry., Personnel
having primary interest in the early Eniwetok events, particularly Cactus

and Koa, lived at the temporary camp sites,

All recovery and re-entry operations were controlled from the base

camp at Parry. The normal re-entry - recovery operation was as follows:

1. Requirements for re-entry - recovery operations were sutmitted by
project personnel on special cards designed specifically for this pur-
pose, -

2. After cards were edited, they were published as an annex to the
evacuation and re-entry letter which served as the Task Group opera-
tion order for the event,

3. After publishing the evacuation and re-entry letter changes wvere
posted to a master copy in the J-3 Office. On minus two all project
personnel who had established requirements for the event were queried
to reaffirm the requirement, This procedure was repeated on minus
one to firm up the shot day requirements and was repeated as often as
minus one days occurred.

Lis Initially it was decided that the Rad-Safe survey would commence
at H{3 hours with a survey of the critical recovery areas to be fol-
lowed by a more detailed survey at HfS hours to specifically delineate
the Radex areas, However, it was deternined after the first two
events that a survey time of Hfl hour was more realistic and provided
a much better working period for the early recovery operations. With
the exception of Cactus and Koa, two surface bursts, radiation levels
were seldom of an intensity to prevent early recovery of critical
scientific data, Critical recoveries were normally completed on shot
days although the radiation levels did force a delay or postponement
at times. A pre-dawn detonation favors recovery operations, and all
other factors being equal, should be sought as the optimum condition.

S. Following the radiological survey of the contaminated areas, re-
covery teams were immediately dispatched to their respective stations
to effect recovery if the radiation dose was suitatle to the individ-
ual and the stay time involved,

Several unique recovery operations were undertaken during Operation

HARDTACK, These included the recovery of floating coracles, film packs, 7

—

&

! Broren - . PAGE -

3



L 3-57
and activated pinex samples. Another recovery method effectively employed
in HAR.DTA.CK was to effect early recovery of fallout by grappling containers
from their location on the funnels of the IC's by copter. During Umbrella,
early rad-chem analysis was started on some samples at HZLO minutes.

ASP rockets were used to evaluate their effectiveness as cloud sampl-
ing vehicles. Despite the extensive efforts put forth in air-sea combinec
operations to effect their recovery, only a small percentage were located
and retrieved, It was later determined that the rockets were not acting
properly upon entry into the water and were sinking before recovery opera-
tions were organized, The most valuable experience learned from the rocke<
recovery was the requirement to have an organized sea-air team with common
communications and centralized control, .

The main camps at Elmer and Fred were not evacuated for any of the
;hots though extensive shoring operations were performed on the weaker
structures prior to shot Oak, Helicopters and light aircraft were evacuat-
ed from Elmer to Fred on those events where overpressures were in the
neightorhood of 0,3 psi. For shot Oak, helicopters and light aircraft

were evacuated to sea by the USS Boxer,

3.11,3 Bikini Recovery and Re-entry, A basic precept of recovery -

re-entry was established as follows:

1. Recovery missions did not depart until after the initial Rad-Safe
damage survey had determined the radiation levels,

2. Two Rad-Safe missions were flown concurrently - one to the Northe
ern Islands and one to the Southern lslands,

3. Based on data radioed back by these surveys CTG 7.l gave per-
mission for recovery parties to proceed as he deemed appropriate.

On the Sycamore shot the Rad-Safe surveys and film recovery parties
’\“3?\10?1\801 of TU-2 and TU-5 were launched by helicopter from the Boxer. Since Enyu
A
be was cleared for re-entry before recoveries were completed the helicopters

—
returned to Enyu upon completion of the missions, / a- /
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Recovery operations for the 6ther shots varied from shot to shot de-
pending oni shot location and progéot bérticipation. All early recoveries
however, were the same for all shots, being recovery of TU-é film from
Station 2200 on Reere, Station 2300 on Aifrukiraru and recovery of TU-5
film from Chieerete, and Bikini.

No problems were encountered in making these recoveries during the
first two to three hours after detonation.

Re-entry at Bikini was divided into two general categories. Re-entry
to the atoll when the Task Force was afloat and re-entry to the Airukiiji
Camp when possible after the shots fired from Enimmen, For re-entry to
the atoll the ships entered the lagoon after a P2V aircraft had made a
radiological sweep of the area, As the ships entered, the Rad-Safe sur-
veys were launched, and by the time the ships anchored Enyu was declared
open to re-entry. The Airukiiji Camp was re-entered by boat and aircraft
from Enyu as the radiological situation permitted.

3.11,4 Johnston Island Nose Cone Repovery. Generally, the nose cone re-

covery operation was successful on both the Teak and Orange events., The
majority of test vehicles were recovered.

The search plan utilized a P2V aircraft, the USS Lansing, the USS
Safeguard, and the USS Belle Grove, The ships were stationed at an approxi-
mate distance of 25 to 30 miles from Johnston Island and directed to the
search area immediately after the detonation. The P2V was airborne at
about HZ30 mimutes from Johnston Island.

The following is a summary of recoveries for both events:

Event Project Lost Recovered
TEAK 8.6 o} 1 Pod
) 32.5 0 2 Rad/Chm Samplers —
32.6 2 Y} Instrumented Rockets /‘a, )
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Event Project Lost Recovered

Orange 8,6 1 pod 0
32.5 0 L Rad/Chem Samplers
32.6 1 6 Instrumented Rockets

Although the recoveries were generaliy successful, certain aspects
of the operation can be improved upon. Principal problems were:

1, The difficulty in communications between the shore and search/
recovery vessels.,

2. The timely return of recovered nose cones from distant sea areas
to Johnston Island,

3, Insufficient coordination between the search vessels, the control
ship, and the helicopters during the helicopter sweeps of the impact
area,

On future operations it would appear that the use of an LSD with a
helicopter platform working in conjunction with the DD's and a Carrier-
would enable recovered nose cones to be rapidly returned to shore. As an
alternate plan, the projects might well mount their counting trailers on
recovery ships whereby critical data can be promptly analyzed.

3.12 SAMFLE RETURNS

The sample return program was supported by MATS in an outstanding
manner, The program developed by the J1T SEVEN Sample Return Director in
coordination with MATS and J=3 and J=-l of TG 7.1 provided for three C-97's
to support each shot: one each for Flyaways 1 and 2 with the third aircraft
for back-up. With two shots scheduled for the same or consecutive days,

a fourth C-97 was committed. These aircraft normally arrived at Fred 36
hours prior to scheduled shot time.

Flyaway #1 aircraft for UCRL and LASL shots were routed Eniwetok-
Hickam-Alameda or EniwetokeHickam-Kirtland, respecﬁively, in order to

achieve minimum enroute time to the Laboratory having primary interest

CQWE%&?OE in the cloud samples aboard, Flyaway #2 requirements were combined with
\_?«'\"\

other flyaways, whenever possible, and routing was determined on the basis I

m@‘l\gﬁ-’ . PACE 79
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of the relative urgency of the samples aboard: All flights terminated at

Travis,

 MATS provided back-up aircraft at Hickam and Travis AFB's, The Travis
back-up's were used to support Flyaways which were routed to both Alameda
and Kirtland, As a common practice, MATS transferred the samples and cow:-
iers from one aircraft to another at Hickam. This consumed considerably
less time than refueling the original aircraft would have; and, in many
instances, the samples were airborne again within 5 minutes of their arrival
from Eniwetok., Average elapsed time from Eniwetok to Alamedg was 21 hours;
from Eniwetok to Kirtland 25 hours. Routing through Alameda to Kirtland
added less than 2 houx&-s to total elapsed time,

The TG 7.1 Op Plelr:';;;.;:ed responsibility for handling Flyaways on_

Jeli in coordination with J=3 and J-1., The actual working arrangements
vwhich evolved were that J-3 determined which samples each Task Unit had to
return, the desired departure time, routing and couriers, and informed
Jeli, J=4 ordered sample return aircraft through JTF SEVEN, operated the
sample return compound on Fred, assured that samples were properly packed

and marked, delivered them to the Flyaway aircraft and released the air-
craft to the JTF SEVEN Sample Return Director., Although use of Flyaways

Loyl
4

to move passengers was discouraged, J-1 handled any requests for trans- Yo

>

E
portation of personnel for urgent official or personal reasons. \[/ N
-

The Sample return responsibilities assigned to Co:_nmander Task Group

7.1 by Commander JTF SEVEN will be the primary function of J-L with aseie- .
tance from J-1 and J-3,(Reference CTG 7.1 Operation Plan - Annex G.) -, /
Responsibilities. g

J=3, Task Group 7.1 will: K /
1, Contact task units participating in each event to determine _
type and approximate number of samples to be returned on flyaway S’ A

aircraft. €0 ; Y
PIED/DOE
E. LANL RO S PAGE 2=~



L] 3-59A

2. Monitor recovery of 8ll samples and keep J-L, 7.1 Sample
Return Officer advised as to progress and estimated final recovery
time,

3, Advise J-4 on anticipated number, size, weight, cube, radiatior
level of all samples.

L. Coordinate with J-4 on consolidation of samples whenever po::
sitle,

J-1, Task Oroup 7.1 wills

1. Be advised by J-L as to number of passengers and couriers b,
name who will accompany flyaway aircraft.

2. Perform the necessary clearance functions, and amend or cut
travel orders as necessary, ' .

3, Arrange water, air and/or land transporiation as may be re-
quired to the MATS Terminal on Fred, and assist in processing, anc
clearance through U. S. Customs at MATS Terminal, .

4. Provide Transportation Section, Task Group 7.2, Fred, 2l hours
priox)° to departure with completed MATS Form 53 (Passenger Booking
Form).

J=4, Task Group 7.1 will:

1, Through J-L4 JTF SEVEN, determine availability of flyaway air-
craft and be advised as to name of Military Courier and number of
passengers,

2. Immediately after each shot contact the officer in charge
sample recovery unit Fred to determine when last sampler will be
down. If there are any unusual ground or water samples to be
recovered, J-3 should be contacted immediately after the shot to
get an estimated recovery time.

3. Based on information obtained from Sample Recovery Officer and
J=3 advise MATS Control Officer of estimated time of departure of
flyaway.

L. Collect, inspect for packaging, marking, radiation leve, mani-
fest and load aboard flyaway aircraft all hold back and current
samples from previous shots, Also all other classified and un-
classified material being returned to the laboratories via flyawaj
aircraft,

5, Advise MATS Manifesting Section of the total nmumber of pieces
¢ IZ3/DOE and total weight to be placed aboard flyaway aircraft,
Li:\::.L RC

X

0n;
L1gs og

6., Advise MATS Passenger Section of number of passengers, civili:
couriers and military couriers and destination of each.

:7. Insure Rad~Safe Officer has drawn 10 mr line on aircraft floo:

— PAGE 7
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8. Release aircraft for flyaway,

9: Prepare and dispatch flyaway message.
In view of the large mumber of flyaway aircraft required to satisfy
the shot schedule, coupled with a reduction of enroute delivery time, the
adequate backup support at all times provided by J-l, JTF SEVEN, the com-

bined flyaway program was considered one of the most successful of any

e

: . - 2
Newsreels /,'.. 5 A AR R ) R j: e — Vv

A requirement of three (3) flyaway aircraft were scheduled for the

operation,

Teak avent. However, requirements did not generate for Flyaway #1 to
Hickam, Flyaway #2 C-97 departed Johnston for Hickam at 0203302 August,
Load consisted of 1l pleces at 505#, Flyawsy #2 termiﬁated at Hickam AFB,
A third flyaway C-54 for Eniwetok with film for TU-% aborted, This
film and courier were placed aboard the Hickam flyaway and forwarded from
Hickam to Eniwetok on MATS scheduled flight departing Hickam at 2100 local
Hickam on 2 August.
Remarks:
The inclosed flyaway report does not include flyaways for the Fig and

Orange events,

; comzo/uot [ -
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3.13 COMMUNICATIONS
Task Group 7.1 was assigned the following communication responsibil-
ities by CJTF SEVEN for Operation HARDTACK.

1, Provide, cperate and maintain speci~l communica iorns - eiect. mie
equifment regairad for conduct of scientific test progreme-

2. Initiate the voice time broadcasts o= all element; ol s Uosx
Forzcz,

3. Coordinai: special communicaticns cequirements originati.. .. -t
ordinate task units,

L. Prepare a TG 7.1 telephone direciory for the kI3 21d John:iton
Island,

/0

!
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3.13.1 Teletype and Mall Service.

On february 2, 1958, the Task Group 7.1 Mail and Records
Section for Operation Hardtack Opehed at Parry Island, Eniwetok.
On February 15, 1958, a branch office was opened at Enyu Island,
Bikini. On June 15, 1958, another office was opened at Johnstor
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 séven days a week. <.

Teletypes. Teletype service was furnished at all locations
for the entire Task Group and accounted for the greatest portiéﬁ
of the total work load. During Hardtack, the following listec
teletype traffic was processed by the three offices:

Classified Outgoing----~<&&L
Classified Incoming-----2&ZZ
Unclassified Outgoing--42-4€
Unclassified Incoming-2-27.%

TotalZd /2.2

Official Correspondence and personal Mail. The Task Grour
Mail and Records Section normally handled official correspondenc:
only for LASL. However, service was provided for non-LASL unit:
until these organizations had their mall system in operation.
Personal mail was handled in a like manner,.

Inter-Atoll Mail. The Task Group 7.l Mail and Records
Sectlon operated a daily pouch between the mail rooms at Eniwe-

tok and Bikinl Atolls. This service was available to all unita/é}/

e PAGE vT%%
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of the Task Group and provided an expeditious means of trans-
mittingiunclassified and classified (up to and including
Secret RD) correspondence between sites, A similar service
was provided between Eniwetok Atoll and Johnston 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 Ly
the Parry Island office. This file consisted of copies of
outgoing correspondence and teletypes, and was circulated

among the headquarters staff sections.

o F Y/Dog / (o2

COPIED/DIR
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3.13.,2 Communiéations (Eniwetok Proving Ground)., CTG 7.5 provided TG 7.1

with all the long and short range communications including cryptographic
service, The indi'vidnal projects were resvoncible for installation, main-
tenance, znd operating of ell scientific electronic agiiomen’.

Tas'z Groun 7.1 had oporoximately 13 voize ne*s ir:iading th- Zuiwdt'--
Bikini~Boyer ~invony system. The primary net was the Jommand No® ol

consisted of =2ach staff section and task unl’: conrandars, In additlicn;

(W)

[ ol

each Task Unit had their cwn individual net., Ta:> nets wive 2gar. i 107
calibratiorn Tuneoies md nroved to be of great velua, ‘ -

The ma‘or nets were servired by a wenertz: stecicn which war lucated
on towers 2% 150 lewels at ea.lh £rull, The “nsunl.atien of =nt=pu2es Ttom-

- .\Jﬁ

menced in earl; February D 2-0C ani ine respe. tive ra’io wehr wore Instetisd
upon the us2:;s! reguest 2fbtaw coriss) Lo Marsh L9070

The JTF SEVEN Weather Detaciment vryrida! comundcations te the fol-
lowing off-atoll sciartific sites - Kvsale, Xwajaleln, Rengelap, Utiiik,
Ujelang, and Votho, Wake Island was serviced by the CAA at Wke. .2
addition. the respective off-atoll projects provided thalr own crruaunica-
tions link between their respective sites, Drill messages were sent in
April 1958 to provide training to all cff-atcl)l sites in order to exrcdite
the promulgation of the fortheoming shot information,

A radio silence requirement durirg all chot times was established by

&
G g0 /&3
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CJTF SEVEN upon the request of CTG 7.1, This silence consisted of 5
minutes fr;m H-3 minutes tc HE2 minutes for the protection of scientific
equipment and data during all events, In addition., a dally radin silence
period wans es*2bliched at 10M and 15001 for the s~haduled d3ily d-y runs.
Due to vaiious vircumstances, the dry run schadule vers .ot slways cons s+:n.
with the esbove nentioned plan; therefore, the reguirmment for ¢ iy ceduo
silence was deiete? Juring the middle of the oper-ticn,

The rreatest problem that develepsd duwii g "2z entive 223rc.l 20 Was
that o intarTerence to the Diagnostin Telemet:irirg Profezi: spomsored by
UCRL and Prnjent 3..1 (Sendia Corr). Projact ... axpezienc:! serious
interference by local radar radiztion pramarily oxig naving Iror ths UlH,
Naval vesseic prezent. o7F SETAN divecsed ‘G 7.3 to ohterve ~omzlete rada_r
silence to all wvessels wiile a% emcbhnr ia port, Tise soewdination he-
tween the respective TG commutwications »fliccrs woe reuarrad In onder %0
eliminate the electronic in%erfarance.

The installeticn of 2 A0 autumatic dizl telewacne cystem D>y 772 7.5
on Elmer with integration ¢ +the Fredl Telephone Tycier pi vwided arcellent
telephons sarvice at che Iniwetox Atcll. The Eniwetok-Hawszii-lemmr Hadio
Phone Circuit wes considered satisfec.ory and a great imp-ovenent trom
the REDWING operation,

The instidllation of the TROFO syrtam by CTG 7.5 between Eniwetokx and
Bikini was a great improvement., This cysten vrovidad adeaquate voice tele-
phone lines, hot lfnes, ciphony and ccunt-d-wm rogquirements to this task
group.

CJTF SEVEN provided CTG 7.l one cirvhony channel which was maintained
and operated by NSA trained enlisted personnel assizned to CTG 7.5. The
KY-5 equipment selected was cleared for SECRET (RD). Subject equipment
provided excellent service and is recommended for future operations, / é’/y
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Approximately 135 frequencies were assigned to TG 7.1 for scientific
use, Eari& assigmments of the frequencies is highly desired in order that
participating activities can advise their respectiv= contractcrs for pur-
chasing their required equipment.

Tas” Unit 5 (EG&C) provided the voice count-doim broadcasts over 167,82
mes and 2113.0 mes for all elements of the task ferce., The voile court-dovn
broadcas: was capable of patching into the major nets, thereby resducinz tre
requiremer.t for additional voice count-cown receivers. This provea to be
very beneficial to all the Task Units and the’i projects concernet-

CJIT SEVEJ ~viginaily prorulgated the erder that additional fmatenr
Radio Statinrs would noi, be autherize? based ¢r» e & s*ationc permenently
operating i the EP3. Fowzver, duriag ‘he miadle ol the mnerction spb;ect
order was rescindad thereby oreviiz %he door e ail talk units, Four
additional stations were finelly zutherized oy CJTF SLVEN. The procedura
for obtairing call signs and iicenszs from the High Cormissioner of the
Trust Territory conflicted cn several occasions thereby creating a large
volume of urnecessary zorrecpcndence. The additional respective Amatzur
Radio Stations were of grezat mornle valus amd ¢id nct cazuse any intzr.
ference nroblems.

The success of zammunications provided for during operation HARDTACK
can be contributed to the frequent comaunications conferences between Task
Force Communications Officers during the interim and build-up period,
Subject conferences are deemed necessary in order to obtain close coordi-

nation and a working agreement between the respective Task Gronpse

. Cop fg‘\
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3,13.3 Communications (Johnston Island)., Radio communications during NEWS-

REEL were held down to a bare minimum with maximum utilization being placed
on hard-wire circuits. At Johnston Island this was extremely practical due
to its size and the concentration of the Qcialtifc stations, Additionally,
a special hard-wife circuit was established from the Bunker (.7=70) Switch-
board to all manned stations for muster and ccordination of the szicatific
effort, This circui’ proved to be an extremely wvcluable adivnet to the
installed dial system.

Interference with scientific instruments f£rom all sources wes a cone-
tinuing proYlen throughcut FARDTACK. Interfer:nze sourcas werz determined
by means of E equipment, lngiz, vieunzl and andibl: recognition and the
"eut and tryt method. Tuz EQM solutiosn, was ¢f courss, e ncst fasival,
in that, beering could be detiermined and equipmant identilied by pulse
analization, but was least elfective either due to equipment malfunction or
inherent equipment design limitations. As a rule normal EQ! equipment
sensitivity was far below that of the scientific receivers, The siation |
to this problem was to make the EQM center mobile and "sample" the inter-
ference with a pirobe from the scientific receivers themselwves, This
approach was tried during the NEWSREEL pnase of the operation and proved
to be a valid concept,

For future operations involving large scale radio telemetry the mobile
EM concept should be continued, and the equipment be of the latest design
that can be procured on a loan basis, Further, svare parts should be availe
able in advance prior to an equipment failure to provide maximum flexibility.
A source of independent power should alsoc be provided on a mobile mount,

In order to transmit the count-down to all projects over long distances,

COPIED/DOE it was necessary to install medium high frequency single side-band equipment
)4

LANL RC for the Teak 71% Orange events, This communications system provided a more
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papid means of notilying the distant stations using VWV time base, in the
case of delays or holds,

The single-side band equipment was installed on Sand Island by Task
Group 7.5 and operated by Task Unit 5 in the 7 and 1l mcs bands, These
frequencies gave ws extremely good coverage throughout the Pacific and
unofficial reports from amateur operators in Honolulp indicate that the
transmissions were received in Alaska, Australia, and throughout ths U.S.
Due to the variety and types of receivers being used by projects to copy
the count-down it was found necessary to instigate a calibration count-
down starting at H-L4 hours to enable the vsers to have their receivers
properly tuned. This requirement did not exis:i hefore with the VHF count-
down equipment as these ieceivers were crystal cont-olled and no cal;b?a-

tion or tuning count-down was required.

i | / 4'7
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3,14 SECURITY

As during previous operations, the security activities of Task Gfoupe
7.1 and 7.5 were joint responsibilities, Within TG 7.1, coordination for
and establishment of security policies was effected by the Classification
Officer, whlle personnel security functions were delegated to the Milita-y
Executive, J=1, The aspects of personnel security were redslegated to covar
the three broad groups of participants at Los Alamos (ULSL, Sandia, EGLJ,
and 1ST RSSU), Livermore (UCRL), and Sandia Basas (IWET).

JTF SEVEN SOP's 205-1 through 205-9, establishing the seeurity policie:
fcr BARDTACK, were published between 1 October and 25 November 1957. These
ninz documcate were resrotuced by J-1, TG 7.1,combtined with TG 7.1 Implement
ing instructions, and ciscrionted to the staff and subordinate units op 13
December 1958, This file constititaa the CTG 7.1 security policies for the
operation,

3,141 Predeparture Securiiy Indoctrination. A joint Security Indo:trina-

sion Letter for Task Qroups 7.1 and 7.5.w§u published on 23 Decem>er 1957,
This Ycoter esvablished the procedures to be used in the instructior of
personne. plamiing to participate in the operation, Tt was issued with the
concurraace of CJTF SEVEN, and inecrperated both the requirements ol the
AEC Security Manual, Vol, 200'), and the JTF SEVEN SOP 205-2, "Basic Security
indoctrination,® |

Each HARDTACK participant was required to acknowledge that he had read
and had been tested on the contents of this letter, A statement to this
effect was forwarded with his request for travel ofd’era, and the signed copy
was required before travel orders were issued, All statements were filediin
the cognizant Adjutant Generalls office,

£0/DOE

~p
C‘f‘ff\_ RO 3.1L,2 Transmission of Classified Documents in Personal Custody of Individ

Loos

uals, Utildzing JTF SEVIN SOP 205-L, "Courier Igistmctiona", as a guide, / 6/7
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an appendix to an annex of the AIMINISTRATIVE PLAN NO. 1-57 was published
onl Novemser 1957, This a pendix incorporated all courier instructions
for transmission of documents and material between EPG and other locations,
and within the EFG, Although procedures were not always followed, in that
written authority was not always obtained prior to couriering classified
documents, no security violations were observed,

The problems present during past operations in the shipment of bulky
classified materials through the mail were not evident during HARDTACK.
This resulted from adequate planning and coordination with OCustoms by TG 7.5
prior to the operational period,
3.1h,3 Access to Restricted Data, JTF SEVEN SOP 205-3, "Security Clear-

ances," specified prerequisites for access to Restricted Data. The ex--
change of RD between DOD and DOD-contractor personnel and AEC contractors
required certification on each individual possecssing a military clearance,
No travel orders were published on these iadividuals until proper certifi-
cation was on file with TG 7.5. Two participant areas were established:
certifying officers at Los Alamos processed headquarters and Task Units 1,
2, L, 5 and 6; certifying officers at FC AFSWP, Sandia Base, processed TU=3.
During CASTLE all TG 7.1 personnel requiring access were certified, with
the concurrence of CTG 7.1, by CJTF SEVEN, During REDWI NG and HARDTACK this
responsibility was delegated to the Military Executive, J=1, and to FC,
AFSWP, with a minimum number of alternates, which resulted in a vast ime
provement over the JTF SEVEN certification, in that efficiency, facility
and closer control were enbhnced,

3.1h4 Exclusion Areas, JTF SEVEN SOP 205«6 directed the establishment

) of policies and procedures on Exclusion Areas, Access was predicated on
R quIDO
(1£L9£ the Sigma Category indicated on the security badge, and on the "need to

know." Access lists for each Exclusion Area were published, and exchange /‘f
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badges were maintained for each individual requiring continuing access,
Certain indlviduals were authorized to grant temporary access,

The system utilized was generally satisfactory, except that it eofta:
became unweildy under the weight of numerous changes. Initially, tasc vn.
submitted the names of their personnel who were to have access to thesa
areas, Operationsl and other requirements, and frequent substituiienz c:
other individuals for those who were to have performed certain recp-isi-
bilities increased the workload immensely and sometimes made the =wchange
badge procedure fnr a specific area obsolete, This could have esn elimin.
ated by more care... rlanning on the part of the using agencies,

3.14,5 Clearances, JTF SEVEN SOP 205-3, "Security Clearances," required
each TG 7.1 participant to possess a Secret or Top Secret military cleararce,
or an active Q clearance. Verification of these clearances was required o
J-1 before travel crders authorizing entry into the FPC could be issued.

This verification was obtained from three areas:

1. AEC Contractor Personnel: Q-cleared personnel were indigated ona

the status reports emanating from the subordinate organizations.

These lists were compiled at intervals, and forwarded to TG 7.5 to

be confirmed, TG 7.5 then notified the Military Executive. J-1, of
the confirmation,

2, Milit and DOD Civilian Personnel: The Military Drecutive, J ..
was responsible for the veriiication of clearances on all DOD persoa-
nel assigned to TG 7.1 except for those under the operaticnal contrai
of TU=3, This verification was obtained from the cognizsnt security
officer, As a member of J-2, JTF SEVEN, the Military Executive, J-I.
also had the authority to grant military clearances in certain in-
stances, Clearances granted by the Military Executive totaled 37,

two of them Crypto clearances,

3. TU-3 Military, DOD Civilian, and DOD Contractor Personnels Persor.~
nel under the operational control of Task Unit 3 were certified for
access to RD ty FC AFSWP, Since this organiziation was responsible for
the issuance of its own overseas travel orders, verification of clea -
ances was assumed by the unit,

3.14.,6 Badge Requests, JTF SEVEN SOP 205-6 outlined procedures to be

utilized for badging. Three simplified (over past operations) Sigma Cate- / :7(?

gories were ind&&ﬁ?ﬁ?ﬁgguzhese»badgée,sand a color system provided identi-
LANL RC pane At
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fication of area of access and other than routine authorizations.

The piocessing of badges was a simple operation, except for numerous
changes and resutmissions, and no major problems were encountered, Wh -
time limits exceeded the arrival in the EPG of an individual, an OUD mes:
was sent and a badge request form was accomplished on the site.

FPhotographs were provided by the subordinate units, and'badges~~brreu
on the badge request forms submitted by Los Alamos, Livermore, and 3.7m .2
Base--were fabricated in the field,

3.14,7 Compliance vith CINCPAC Serial 020, CINCPAC Serial 020, dated 1

April 1952, "Enluetck Atoll; Security Instructions," defines the gevzral
security requirements for entry into the EPG. Security of the proving .
ground is a responsibility of CINCPAC, .

A1l TG 7,1 personnel had to be under the provisions of paragraph L e
"good security risks." This determination was based cn certification t. ¢~
each individual was mentally and emotionally stable; that he possessed ths
integrity, discretion, and responsibility essential to the security of
classified infofmation; that his reputation and records revealed no infcr-
mation which tended to indicate any degree of disloyalty to the United
States; and that he had been throughly indoctrinated in existing instruc~
tions for the security of classified military information.

Each individual was certified by immediate superiors to Tos Alamos. ©»
TU-3, or to Livermore under the provisions of the letter. Compiled lisuc
were submitted periodically to JTF SEVEN, CINCPAC, the TG 7.1 LNO's, and
to 70 7.2. When the time element demsnded, wire messages were sent, Each

travel order published by TG 7.2 also certified each individual to the
provisions, During HARDTACK a total of 237L certifications were sutmitted

by roster, and 340 by wire message,

Although the procedures in use during the operations were repetitious

Y
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and frequently ponderous, no particular problems were posed and in no case
was entry denied as a result of a breakdown in the system,

Paregraph Lc of the letter defined those items classified as contrabrv.
material, Each individual was thoroughly indoctrinated, and violations w ™~
limited to four in TU-2 and eleven in TU-3. The majority of violations
resulted from misinterpretations about storage facilities in Hawaii.

3,14.8 Security Briefings., Security briefings held during past cperatis =

by TG 7.2 for all TG 7.1 personnel arriving in the EFG were eliminated at
the insistence of (T% 7.1s The individual background of experience in

stringent securi*; environments at all operating locations in the United

‘States, and the Security Indoctrination letter were considered adequate,

In March 1958 the baggage search for all officers and officer-grade civiliaus
was also eliminated, except for spot checks, A certificate was substituted.

3.14.9 Security Posters, Prior to HARDTACK security posters weres rejvsited

from JTF SEVEN by TG 7,1. These were placed at advantageous locatiors
throughout sites and buildings utilized by TG 7.l. However, the method
utilized did not appear to be entirely satisfactory, and could be improved
by giving this responsibility to TG 7.2 for Eniwetok Island, and to TG 7.
for other locations.

3.14.,10 Security Violations, Security violations were quite minor to th:

overall effort, the most serious having been safe files left open.

VIOLATION HDQTRS TU-1 T0-2 TU-3 TU-L4 TU-5 TU-L
File Safes Open 6 1l 13 b 3 L 0
Documents Adrift 0 L L 2 1 1 0
Contraband Offenses 0 0 L 1 0 4] 0
Badge Offenses 7 11 9 9 3 12 4
TOTAL 13 16 30 26 7 17 L

. emeD[DoE SR o PAGE L6
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3.1L.11 Recommendations. Shipment security instructions should Be issued
and individﬁals responsibilities assigned to those concerned at least a
month before any classified material is forwarded to EPG, The reason for
this is that during the early phases valuable and highly classified ship-~
ments arrived and were stored without the recipient being aware of the
presence without a tedious trackdown.

The compound area should also be clcsed and guarded as soon ec ‘bt
Headquarters and other personnel arrive, since classified discussions weis
taking place while contractor personnel still had access to the;combouni

even though they waore not Q cleared.

COPIEC/DOE / 75
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3.15 CLASSIFICATION

TheiTask Group Classification Office worked very closely
with the Task Force Classification Officer, Except for the
beginning of Operation Hardtack, héwever, there were not many
problems for the classification office - which indicated that
the gulde was adequate, and most personnel knew how to use the
guide. Because of the reduced need for the services of classi-
fication people, it 1s suggested that on the next operation one
person can handle both 7.1 and JTF-7 HQ responsibllitiles.

There was very little in the present guide to find fault
with, It 1s suggested, however, that operation plans (stating
shot time) for the shots be permitted to be 1ésued as unclassi-
fied at least two weeks before the .shot 1nstea@ of the present
three days. There is nothing magical about three days, and

- from an operation point of view, two weeks 1s logical, provided
there is no other reason to classify same.

Also, it is suggested that a general classification polley
be accepted, that, what is visible to the general population

of an atoll be considered unclassified.

~2iE0/DOE
LANL RG
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—thaspueup-attended @ JTF 7 meetingsheld in San Diegogin January,
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3.17 SAFETY
3.17.1 Preparation, The Task Group 7.1 Administrative Plan for Operation
HARDTACK established safety as a command responsibility and assigned a

At e e

Safety Advisor to Headquarters TG 7.1 for consultation on al],zmatters o
taining—bo—accident preventiem

The Safety Advisor spoke to the Project Officers at & meeting in
Albuquerque in the fall of 1957> on the-ebiest-of "Safety Problers . .. :
Forward Area". In.ividual Project Meet’ngs held in Los Alamos in Decembeyr
1957, were attend=d by members of the safety group to acquaint them with
the sefedy rrcblens associated with the profects and to provide ‘he .,oowe
tunity to recommend safe practices, _

Two papers on health and safety considerations at the Eniwetok P:or}ng_
Orounds were distributed to all personnel before their arrival at bie -.
Stest-uTtey |

Liowe Qaison was maintained with J~-4 on he-packagings shi,Ling,

TG %) Setely OHyer:
handling and storage of hazardous materials and devices., B -menborgwwt—

@d Traris AFS
and F’eiofau'j /95%
dbe problems associat.elq'yrith handling and shipping devices from their
point of origin to M The Safety Advisor prep-rsi a paper o=
safety problems and emergency action connected with the test cwevices, This
paper was made the Safety Annex to the JTF 7 Shipping Plan,

In consultation with J-6, plans and specifications for test site
facilities and structures were examined for safety considerationms,
3417.2 Persomnel., The staff function of Safety Advisor to the Commander,
Task Group 7.1, was assigned to Roy Reider, Safety Director of the Los
Alamos Scientific Laboratory, In addition to Reider, the post was filled
by Staff Members fwem=Grenpr-ii-j-end-CMb-and~P<Divisions of the LASL, Safety

Advisors were pf,esexrxf,' at the test site from February 16 to the end of the / 73

.y
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operation and were located at Bikini and Eniwetok Atolls and at Johnston
Islands, Taking part in rotation at the EFG were the following:

Ellis Stout

J« Robert Penland

Roy Reider

Jemes G, Stearns

C, Austin Burch

One Safety Officer was in residence at Johnston Island from June 2§
to August 19, 195C.

3.17.,3 Operatio-s. The movement of all hzzardous materials, including tec*
devices, into and out of the EPG, between and within atolls, was carried
out with procedures advised upon by the Safety Advisor who was in aﬁten—:
dance at one stage or another duriﬁg such movements,

Project stations, towers, tower elevators and stations, zero poind
barges, facilities and equipment, boats and vehicles, and recreational
activities were surveyed and examined for safety,

Problems of mutual interest were coordinzted with safety personnel of
other Task Groups.

Accident reports and forms were completed on all disatling and seriovs
injuries, Forms were distributed to the home offices of the employees
involved and to the Bureau of Pmployees Compensation at their office in
Honolulu, T. He

Safety information was published in the Information Bulletins issued
by the Adjutant General's office, J=l.

In connection with test rocket firings from Johnston Island, the Safel]

Officer was appointed Rocket Range Safety Officer to coordinate safety

..r0iDOE

2 “\L_D‘{go matters with the JTF SEVEN Control Point, Procedures were developed to
La

assure the safetz—of”:g%{sonnel involved in test rocket firings, the estab- / 7‘
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lishment of danger zones, water, air, and ground exclusion areas, and
warning signals to alert the general population.
Routine inspections of ecientifie stations were carried out, and

special attention was given to small boat activities and personnel evacunc-
tion,

Safety bulletins were issued for the guidance of personnel in view .nz
the Teak and Orange events,.

3.17.4 Unusual Incidents and Special Problems. Several helicopter ~rash:.

occurred during the operation; one resulted in the death of a TG 7.1
scientist, That accident is discussed in the "Accident Summary" and ~
complete report is on file in the office of the Safety Advisor, Other
crashed resulted in minor injuries. o

Use of motor vehicles continued to be a problem, There were #svarai-
instances of abuse to gowerpment vehicles, driving in an unsafe manner,
%00-fast—for-read econditions and wvehicle desipgne and overloading vehicles.
(One observer reported eleven men were riding in or on one jeep.) Greater
disciplinary action appears to be indicated, ¥Part of the problem lies in-:
the diffieulty-of indentifying the personnel involwved, Several incidents
occurred at night and the vehicles were damaged and abandcned,

At the request of JTF 7, shark nets were installed around the swimming
areas at Parry, Eniwetok and Japtan Islands at Eniwetok Ateol) and at Enm:
Island at Bikini Atoll, These were dasmaged by rough seas and by wave
action following detonation of devices., They were intact less than three
months, There were no reports during the Operation of injury to personnel
of 10 7,1perthex-Task Brovpey. from attack§ by sea life, One 70 7.5
employee stepped on a Stone Fish in the swimming area off Eniwetok Island

/77
- PAGE /P75

and was disabled for a few days.
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3,17.5 Roll-up. All stations were given a final check during-e—five—dey—
Q-hé-aft;r the last event.

3.17 .6 Accident mg z *

Personnel,

PRIVACY AT MATERIAL REMOVED

One fatality occurred to TG 7.1 personnel: , & UCRL sen’a.
scientist, was drowned when a helicopter went down in the water off Rej--

Island, Eniwetok Atoll, during a rain squall on a night flight on April /,

1958, ) was a passcnger in the same craft and was hospital-
ized for three da)?s. had stoppzed breathing and was revived by meanc
of artificial respiration applied by _ _ ... .. .___ ., another pa:~

senger, and the crew,
The ratio of disabling injuries amnt diseeses to -minor injuries appears
~10 de highy—out Bf 77 injuries and diseases reported to the dispensalﬁes,
1§ resulted in time lost from work.

of the 14, disabling injuries, nine originated in recreational. ac‘ :;ivi-
ties and nine wers occupational, Other than the death of and
the potentially serious injury of , 'y none of the accidents wer>
serious; none resulted in a lost time of more than *‘hree days.

Briefly, lost-time occupational injuries were as follows: Two back
injuries resulted from lifting cylinders and while working on a rocket
launcher, tip of finger amputated while operating hoist, frzgrents imbedded
in shoulder from blasting cﬁp, inj\ifed thigh when equipment shiZted on Jenk
of ship, dislocated elbow when employee slipped on greasy deck of ship,
fungus infection on leg.

The recreational accidents were as follows: Fractured ankle while

R playing basketball, dislocated thumb while playing softball, dislocated
LAL RG knee cap while playing volleytall, an infected eye when hit by coconut

being tossed, probably insect bite while on beach, laceration from rusty / ‘
romer op

T S PRVACY ACTMATER A Ry
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metal on beach, injured back when employee slipped on rock on beach, three
days lost due to sunburn, and broken ankle when employee slipped, pro-
bably while intoxicated., Another employee was disabled at Eniwetok from
sunburn received in Honolulﬁ prior to arrival at Eniwetok.
A preliminary examination shows the folilowing injuries report tc dis -
pensories at Johnston Island:
Occupational - 16
Recreational -~ 7
Total = 23
The recreational injuries were mainly ‘rom volleyball, tennis, eni
water sports. Occupational injuries were mestily from striking stationary
objects, the use of hand tools, and falls,
Vehicles,
Six men suffered minor injuries in _four rzhicle incidents,
Fires,
There were no fires in TG 7.1 facilities or egquipment during the
Operation.
3.17.7 Special Comment. A recommendation from a rrevious repor® is r«=
peateds In future operations consideration should be given to using safety
personnel from major ptfticipating labtoratories, integrating trem with
individ;zale who have had previous test operation experienc2. <Such integra-
tion should be complete enocugh to furiction for the benefit of all elements
of the Scientific Task Group without emeessiwe duplication of personnel.,
- and eiforty,
Participating organizations should select test personnel with the
proper physical qualifications to meet the demands of the test site envi-
(,_;p\EDIDO_\:— ronment, The specifications of the Administrative Plan medical require-
i RG ments are strict enough if interpreted properly. / 7 5

cﬂf'f‘r T -
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New test personnel should be thoroughly indoctrinated and oriented
with respect to the peculiar hazards and dbéesmews environment of the test - | .o

A ame magaiine area should be built on the north end of Parry Island
to accommodate the small quantities of hazardous materials and explosives
used by TG 7.1l. Seperate buildings should be constructed in order to e~

__9,'17 store incompatible materials, The area should be swreoumist-dy-e
rence’)in order to store bmsmed trailers of hazardous materials,

A1l plans for new structures and facilities should be examined for
personnel safety., Safety considerations have teen particularly lacking
in structures designed for housing personnel,

It should be realized by besweeite personrel that proper driving., .
practices and reasonable care of Govermment motor vehicles are the res-
ponsibilities of the individual and particularly of his supervisor. In
the past these responsibilities have been taken lightly by some people.

- Pisttipitemry Action should be instituted against those who drive in an
unsafe manner and those who negligently abuse Govermment equipmenz.

Consi:de;*ation s d bé givm tu aSSi.gning a Se. fety Advisor o the

,,’mt ;' orce._ rhis 4xxa1v;¢ua1 could ,cooréj.nate the

es resolve t.hé conflicts that sonetima exist

! ;- ~
‘.::,

ons e ablished by dirfergnt. orgamza..ions. T' 18 Safe t.y
e x:ro background in varied safety work, stature 1n
mZi site experience.
The Safety Officers report a completely cooperative response in deal-
ings with Task Group 7.1 personnel at Johnston Island,

c?\EDIDOE

U\\\\\. RC / XC
f fp"’“ Ts ' PAGE ST



s 3-88
3,18 DISPOSITION OF PORCES (ROLL-UP)
3.18.1 GQeneral.

Personnel of the Task Group began to be gradually redeployec
from the EPG to the ZI during the last week of April. This rede-
ployment folléwed the detonation of Yucca on April 28, 1958, and
continued through the middle of August 1958, Following the detons
tion of’;ﬁhe last device) on August 18, 1958, the remaining

personnel phased out rapidly.

o sl PAGE /7
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3.18.3 Property Roll-Up

Property roll-up for Hardtack can be broken down intc
three phases as follows: Bikini Roll-Up, Newsreel
Roll-Up, and 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 remaining shots, a number of projects, principally
DOD, closed down their activities at Bikini, and tron:-
ferred their equipment to Parry for return to the Zi =5
use at Eniwetok or Johnston.

On 23 July, roll-up began in earnest and 1t ;s_anti-
cipated at the time of writing this report that it wlll
be completed by 5 August 1958. In many instances f.u~?
packing of trailers and crated cargo was accomplished o
Bikinl, howeVer a certain quantity of equipment was re-
turned to Eniwetok for processing and documentation for
ZI shipment, J-4 arranged with H&N the usual carpentr;
and rigger service, and provided rubberized hair, kimpak,
silica ggk, etc., from J-4 stock for packing equipment
for movement by water and air to Eniwetok.

Newsreel Roll-Up'-- At the time of submission of thi.
report, the following plans have been made for roll-up
of quipment at Johnston,

It is planned to schedule water 1lift from Johnston
to Pearl Harbor in the following manner:

Last shot plus five -- LSD

N
]

9]

~Toe 4
-y h\f Last shot plus ten -- LST /Qg:’

Last shot plus fifteen -~ LSD
_ S
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Manifests will be flown to the Task Group 7.1,

J-4 Lialson Officer at Hickam, and he in turn will pre
book this cargo for movement on to the ZI on any
availadble MSTS or commercial vessel.

Arrangements have been made for Task Group 7.2 to
have an ordnance team at Johnston for receipt of Task
Group 7.1 vehicles, and to process them there for rev.
to the appropriate ordnance depot.

J-4 will provide the normal roll-up services of
furnishing packing material from stock, carpenters arc
labor, and will either document or assist in document:
cargo. !

Eniwetok Roll-Up -- Partial roll-up was a cortinu:

process that began early in June and continued at 2

varying pace up until final roll-up. On 18 July ‘com-
pletion of TU-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 t
Haitl Victory which saided on 12 June 58, J-4 shipped

trailers and general cargo on all vessels returning t
ZI or t& 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 st
ﬁWWDNOE on 1 September 1958, At the time of writing this rer
L RO (1 August 1958) 1t appears that roll-up will have bee
~accomplished by moving out remaining cargo after the
CIriED, Ly }a;st,ghot _ﬁgesumably about 10-15 August) by ut

!l.!'L ~ .
wFL of the reefer "Carron," and the LSD Monticello which

- 1
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will sall on 14 August.

Due to the late closing date of Hardtack and the impending
"M111-Race" operation at the Nevada Test Site 1t has Dbeen
necessary to return an unusually 1abge 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 1is estimated they -~

ship 38,pounds in August.
The IBM 704 computer will be shut down 6 August 1958, and

returned to the 2ZI on two SAM C-124's on 14 August 1958.

Dot )

D) Corip

L RO fbmlmgff !
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3,19 CONCLUSIONS AND RECOMMENDATIONS
3,19,1 General, '

Sites and Scheduling,

The separation of weapons laboratoiy activities into two sites as well
as establishment of multiple capabilities at each site provecd to be one ef
the primary means by which the operation was accomrils'.ed on & reasona’la
tiﬁe scale, It is recommended that futurs opzrations follow the same pat-
tern, although substitution of Taongi for 3i%ini shovld prcve to bs extreme-
ly advantageous'due to the more favoravle weather situation at Taongi. The
development of techniques for conducting open sea firings should also be |
vigorously pursued because of their many operational advantages.

It appears that it would be advantageous to seperate weapons develdpdengjrx
tests from effects tests in time or location. In general, effects tests .
require a great deal more support, have many more operational limitations,
and interposes schedule interferences with development tests,

Organization.

The fact that HARDTACK, which was larger thar all of the other Pacific
operations combined, was conducted on virtually the sams time scale incirates
that despite problems the organization functioned efficiently.

Most of the problems which arose during the course of the operation ‘\\\\\
originated because of the split responsibility status of project officers or \
senior latoratory representatives (Tasé Unit Commanders), Tie project officer ‘

or Task Unit Commander is charged by his home organization with the re-

sponsibility of carrying out an assigned scientific task. This individualls /

7 ;

?€§§§ career progression depends to some extent on how well this task is accomp- j

Q}Q \\’% ',«"
\}ﬂ lished, On the other hand, the same individual is also a member of the Task ! // ¢

Force, and therefore is subject to the direction of Task Group and Tack Force

command elemen%§ivr \

0/ \
/1. g "€ N PACE /77 A4 -

These directions are not always compatible wi th those i



<

NG
N

SN
&

P P

received from the laboratory or home azency. Problems which arcse from
such causes ﬁére subjected to on-the-spot artitrary soluiicns in the interest
of hgetting the job done." These sclutionus ware not nscesserily the most
satisfactory from the standpoint of these ~tnzerned. Ti is -eccrmended ﬂ
that prior to the field phase of future oraratinins ~lear-sut vnderstandings
be reached between the laboratory or azanzy mavessm-nt and Taskh Crowr or
Task Force command elements regarding riiis’cn ci7 antzer.®r &nc charels of
cammunication to field personne%:j/if.ﬁﬁ not o eriivetr Coonat égéb {he HARDTACK
organization offers the best poséible solut’on to tne condust of a Pacific
test operation, Prior to another operation the =ntice organiuztion picture
should be fully explored by all participating ozens ies. .
Operational Limitations, :
Because of the fallout difficulty of {iring shets of large yield, ‘

operaticnal limitations imposed by experimental programs can seriously delay

L s sy
P

an entire test schedule.(\Special attention should be devcted in techwical~\
planning to means of reducing or eliminating as many factors as possible ;
which could impose limitations as to when, how, or where 2 shot can be fireat7
Radiochemical sarmpling by aircraft imposes more non-fallont associ ~ted ~
operational limitations on the firing of averaze devéIOpmental shots than
does any other experiment or program. It, in additior.. imposes a heavy
support load on Task Force or supporting elemants, (i?i;; recomiended tha;}f
the development of a simple reliavle ihexpenstve »ckes sarp’iag system be%
vigorously pursued, -«;

Personnel and Morale,

Experienced and skilled scientific personnel are the most valuatle single
asset associated with the nuclear testing capability. In general, less money
is spent for attention devoted to these personrel than is devoted to the

maintenance, shipment, and protection of the equipment which they design. A

Corye
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great many of these people have particip-ted in many consecutive test series,\\\\
and each part;cipation involves a considerable sacrifice of personal comfort \
end family 1lift, The skills and talents that thecs penple p~.secss are in | }
considerable demand in other fields of endeavor, and the ent. nf each opera=- ;/
tion finds a not insignificant number realizing tha" they ca: find an /l
equally interesting and probably more lusrative 27 which Co2ne “r i ryequire (
the personal sacrifices and discomforti ¢f nuclear Lecu'ng, K
Quarters and recreational facilities at EFG ¢ve, whem co oared to those /Q
available to most of these people in any part of ta~ lnited Siates, entirely
substandard, Most personnel have no objections " ':ving unies such condi=-
tions for relatively short periods of time. VWheis t..is is stret-red to several ;
months or many consecutive operations, such facilitles becomc 1nsatisfagtory.
It is recommended th~t in future operations provisions eithar he made to
provide for frequent rotation of personnel at all levels to home labofatpries

or stations, or a marked and extensive improvement “e made in living and

recreatibnal facilities at EFG,

¢ ARWD NQE
\ \;\\\\‘\_ .
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3.19.2 Personnel and Administration

Seéurity.

The Joint Security Indoctrination Letter for Task Groups :

}
7.1 and 7.5 was issued on December 23, 1957, for Hardtack. It

is strongly'recommended that such a document, as well as OtherZL
security procedures, be issued no later than 1 September of -7
]

year preceding a Spring operation to allow time for distribut;c!

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. fi; 13 recon-
mended that a full time Security Officer be assigned for Ilatur
operations, preferably a civilian with exporlence in AEC. -
security procedures.

CincPac Serial 020 continued to create confusion, delay,
and irritation. It 1s strongly recommended that the need for
this directive be reviewed on at least two counts: (1) Since /
TG 7.1 personnel have either military or AEC clearance beforeia
being ordered to EPG, it seems redundant to declare them “goos\\
security risks,'" and (2) The list of contraband items should be
reviewed and either eliminated or shortened and clarified.

Transportation.

MATS performed its prima?y miésion of moving personnel an;\f

cargo in a satisfactory manner. However, the record of aborts,/
late departure, and inconvenient schedules continued during /
Hardtack to the extent that the MATS flights to and from EPG‘(,{,
are universally regarded as the worst feature of a generally

unpleasant tour of duty. It is recommended that efforts con-

"o f}mue toward improving the convenience and reliability of MATS

éransportation.

§
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The inter-atoll transportation by C-54 aircraft was an
improvément over past operations and was appreciated by all
personnel. -
Morale,
—
In general the small camps on shot 1slands were adegqufte
in size and space was available upon arrival of our persor ..
The base camps on Eniwetok and Parry Islands, however, were
inadequate in most respects. On Parry, quarters were still
being constructed on a crash basis when the population neared
1ts peak, and 1t was necessary to move some personnel severa’
times as new buildings became available, It is again reccr-
mended that camp construction be accomplisi:d between operati
when it can be done conveniently and ecor.m.zally. Other
facilities on Parry were also inadequate, such‘és the mqssgal
camp store, movie theatre, etc. All such facilitles, 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. e
During Redwing and Hardtack a few persons from TG 7.1l
were permitted to visit other islands in the Marshall, Gilber
- and Caroline groups as passengers on official trips to projec
sites, These visits 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 ¢

few days of recreation.

, Co,n, ’
‘L{/.'L’l[%/00£ ,
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3.19.3 J=3 Sectien, Plans and Operations,
Cmmuxﬁcationa.

For future operations, it is recommended that the base consoles (20
‘watt transceivers with line termination equipment) for the major nets be |
installed in one central location at each respective site. Increases usagze
of "Remote" units from the base consoles should be used in lieu of base
transceivers whenever possible. The consolidation of base console stations
will assist ths maintenance and security prcblems.

The switchboard operators at Eniwetok and Bikini Atolls controlled the
ciphony calls satisfactory during normal operations. { However, it is re-
commended that an additional small switchboard be installed ir Building, 20k
on Nan to handle the sperial ciphony calls curing an evacuation phase. _

The usage obtained from "nobile" radios was very slight. It is‘}ecom-
mended for future operations thal portable pack sets be used whenever the
neeci arises in lieu of installed "mobile" in all vehicles. |

In order to protect scientific electronic equipment it is recommendedz
that modern mobile electronic countermeasure equipment with specially train-’-,
ed operators be provided at each atoll of operation.

Air Cperations,

1, Conclusions:

a, The airlift provided was adequate to support the scientific
mission, .
b, Administrative devices such as the TCA imposed unwieldy pro-

cedures on a purely operational requirement for airlift between
scientific stations,

¢. Control and dispatch of aircraft supporting the scientific
mission is most effectively executed at the place where the mission
requirement is generated.

— d. Maximum use of scheduled airlift provides the most satisfactory
COPIED gervice.
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Recommendations:

a8, Inter-island airlift at Eniwetok should be considered as an

operational matter and should be arranged by normal staff action
between operating and using headquarters. The TCA should not be
concerned with operational requirements for helicopter missions.

—~fnny=uurs=$hen—he—is=v&th Tequirements for-B—36 -missionss

3.

with proper facilities for control and dispatch of aircraft sup-

be The TG 7.4 operations personnel and TG 7.5 dispatch personne??\
porting inter-island airlift should be at Elmer, <Since-they are

. there-onr-minue one and D-~daysy-using a-different-procedure-by

operating from Fred between shots is noet practical,

cs Regularly scheduled flights to the scientific stations should
be maintained through all minus one days, and should be resumed
again on shot days as soon as th: Rad-Safe survey,-and recovery
missions are completed,

d. The operational limitations of the agency providing light air-
craft and helicopter suppert should be established prior to the
operation, Then the operation should be pianned within the 1limi-
tations of the support agency or another agency should be seleeted
which can provide the support required.

' e, The using agency should not be required to justify its require-

ments to the supporting agency., If justification is required,
then requests for support should be routed thru JTF SEVEN which
should make the approved requests directive on the supporting
agency.

Motor Vehicles:

a. All details on the maintenance of vehicles, to include spare
parts, should be worked out betwsen TG 7.2 and TG 7.5 prior to
the start of the operation. Spare parts should be on hand and
available for use no later than the arrival of vehicles at the
Proving Ground.

| 4
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CHAPTER IV

4l TASK UNIT ONE, LASL PROGRANS

L.l,1 OBJECTIVES

The function of. TUs«l was to carry out experiments designed to measure
certain properties of the LASL - designed weapons and nmuclear devices; to
measure certain physical quantities of fundamental importance to weapon de~
sign; and to study the physics underlying certain effects produced by muclear
weapons or devices,

4.1.2 TECHNITUES

The techniques used to make the measuraments cre deseribed briefly in
Chapter II, section 2,2, They are described in much more détail in the;pre-
operational and technical reports of the various programs prepared at LASL,
4,1,3 OPERATIONS ,

The use of barges as firing points for most of the LASL shots, togsther
with the use of two firing sites which could be used concurrently, made pos=-
sible a speed up in the firing schedule over previous operations and greatly
simplified operational problems,

For the more remote land sites and barge operations the f{lexibility
provided to experimental groups by the use of houseboats proved very advan-
tageous,

Helleopter and boat transportatiéh were generally good,

The radiation safety problem was well handled and caused little incon=-
venience to the scientific personnel during the operation.

< Radio and telephone communications were generally good, and service was
ti?ﬁfﬁg? very prompt when units became defective,
Ll.4 COPUTERS /7‘

&

The high speed computing facility was very useful to TU=l experimenters
COFIED/ Cuk -
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and theoreticians, It was a marked advantage to bé able to reduce data
promptly in the field without laborious hand calculations and to recompute
problems as new datz became available, Adequate time was available on the
machine for TU-1 purposdb.
L4olo5 J=7

It was very satisfactory to have an engineering group available in the
field to reconcile and coordinate individual experimental construction re-
quirements up to shot tire. The J=7 unit was particulsrly useful when new
shots were added during the series, : -

41,6 GRAPHIC ARTS

The photogrephic requirements of TU=l were efficiently handled, and in
addition graphic arts was able to assist other task units on special prpblem
4.1,7 RECQIZND..TIONS ‘

It is recormended that the J=1, J=3, J=/4 and J=6é sections of TG 7.}
continue to handle the requirements of TU~l directly rather than to duplie
cate their functions in the TU=~l organization,

A system to 3allow dry run tests of shot barge equirment at the Parry
barge slip would allow still further ccceleration of the shot schedules with
out decreasing the reliability of the firing system,

Scparation of the LiSL and Livermore laboratory efforts on two atolls(:
made possible better coordination of the work at each site and should be re-
tzined in the future if possible. : -

In order to maintain morale and improve coordination with the home
laboratory, it is desireable to rotatc pcople betwecen field and the ZI more
frequently., This is especially important if it is desired to maintain the

capacity to add new devices to the shot schedule during the operation.

CoPIED[DOE
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CHAPTER 4
SUMMARY OF 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 designad
to measure certain of their properties.

4.,2.2 Techniques.

The techniques used to obtain the various measurements are
described dbriefly in Chapter 2, Section 2.3. They are also
descridbed, in much greater detail in the preoperational and .
technical reports of the various programs. .

4,2.3 Operations,

The concept of UCRL and LASL limiting thelr activities to
separate atolls was introduced for the first time in Hardt;ck.

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 requiging UCRL to shift devices to Eniwetok was

the tight production schedules encountered in the fabrication

of devices and the inherently poorer shooting weather encountered
at Bikini when compared to Eniwetok. Much of the diagnostic
support required at Eniwetok was provided by EG&G; yithout this
support the two-atoll operation would not have been possible,

4.,2.4 Results.

- 3

o-£0[00

LiLRC The Operation was very successful on all counts,
% 4,24 Recommendations, '
KA 5 T

v / a. The policy of concentrating an individual laboratory'iZ’

A= -~
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major effort on one atoll should be continued.

b. ?Multiple shot sites should be prepared at each atoll
This makes it possible to fire several devices during a short
period of favorable weather. -

¢. A small number of support craft should be equipped
with radios which would permit personnel aboard to communicaf
directly with their Task Unit Headquarters. This could be
limited to one each LCM, LCU, and helicopter.

4. Teletype and télephone service cleared through Secre
Restricted Data should be avallable to any complex or 1sland
on the atoll that 1s the site of a major camp.

e. Each shot within an atoll should have a completelyz
independent timing and firing system, making in possibdble to‘
dry run one device while another 1s at the ready.

f. The Task Unit Commander should have direct communic:

tions from the CP with the sample control aircraft at all ti
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4,3 TASK UNIT DOD_PROGR/4-S

Task Unit 7.1.3 was activated in the EFG on 15 Harch 1958 and was or=
ganized to conduct apmroved weapon effects tests under the operational con-
trol of CTG 7.1 and the technical direction of Chief, AFSWP. The organiza=-
tion was broken into three operating units with Task Unit Headquarters and a
Deputy for Eniwetck, where the majority of projects were based, and Forw:rd
Area Commands at Bikini and, after removal of zero sites for Teak and Craige
were authorized, one at Johnston Island, The Bikini staff was reduced to
one officer and one enlisted man after the Yucca event, but was again manned
in July for the Cuince shot, after completion of the Eniwetok participation.
lost of the personnel released at Bikini after Yucca, along with z small -
number from Eniwetok, formed the Johnston Island Staff. This arrengement
provided efficient control over operations at both Bikini and Eniwetok as
well as the opening of Johnston Island activities with a minimum of overhead.

The Commander, Task Unit 7.1.3 Eniwetok, supported by a small staff
supervised theactivities of the Directors of 8 Programs and 55 Projects
grouped under them, (Figure 4.1 includes Projects 2.5, 2.11, 4.1, 6.10,
6.12, 6,13 and 9,3 which participzted only in the Johnston Island phase).
During the Cperation in the ZPG approximately 80 Task Unit 3 Staff Personnel
and 900 Project Personnel participated. The peak strength was reached on
12 April whaen a total of 665 Task Unit 3 Personnel were present in the EPG.
Staff Personnel were furnished by Field Command, #FSYP, with a small number
of augmentation personnel furnished by the verious Armed Services upon the
request of the Chief, AFSV/P, Project personnel came brom tha agencies list-
ed in the Orgcnization Chart, Task Unit 3.
\EDIUUE The programs undertaken were extensive and varied, including maxdimum
ﬁi&\_ RC  efforts in three DOD shots, (Yucca, Vahoo and Umbrella), Although date was / 4

collected on several shots, the prime objectives of the Program Six study of
P.CE /ot
pooirnip0E A |
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the lonization effects on the ionosphere could not be accomplished in the
EPG. The projects will move to Johnston Island for participation in Teak
and Orange. Aircraft instrumentation on the Yucca shot was very successful,
Same projects, participating on development shots, had to repeat their ex-
periments or change their activity to other shots due to schedule and yield
changes of same devices, In general however; the objectives outlined in
Chapter 1.3 were met.

The Task Unit 7.1l.3 mission was accomplished without major oreraticn2l
difficulties, Careful menagement of manpower was necessary to properly mair-—
tain TU=3 Staffs at the t hree operating locations. Although many minor -
problems were presented, satisfactory solutions were found for all, often wi*™
the assistance of TG 7.1 Staff Agencies. Specizl problems were presented
by the projects, with Al personnel, stationed off Atoll., In many instances,
the excellent cooperation of other governmental agencies, particularly the
Air weatper Service and the CAA made the final accomplishment of the mission

possible,

. COPIED/DOE _
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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 was to organize and field
Programs 32 and 34, These programs performed thask for 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 program.
with Sandia project numbers and a Sandia Program Directdr. This
method of organization proved to be highly effectlive as it not
only provided better service to the organization placing the re-
Quirement but allowed closer administrative control over Sandla
personnel connected with these projects,

4L.4,2 Operations in the Forward Area.

Staff elements of TU-4 arrived in the Forward Area in
.January and February with personnel attached to Program 32
arriving in March. By April lst most of the personnel attached
to Program 34 had arrived. The'first personnel peak was reached

& in April when 111 SC personnel were present at EPG. The second
$§%? peak occurred in July when 123 SC personnel were present. Over
T

all, a total of 200 SC personnel have participated in Operation

&

‘Z ,,. HARDTACK 1in the Pacific Area.

4,~2f "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
— - ST
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qualified personnel,‘readiness at Johnston was accomplished well
ahead of séhedule without interfering or delaying operations at
Pikini and Eniwetok.

A major objective 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, volleyball, fishing poles, etc.

5. Tape recordera, These were used for playing music;
taped meassages from home and for sending taped messages
home.

L.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 successes were achieved, to & great
extent, bu acting upon the below listed recommendatlons made by

Task Unit Four on Operation REDWING:

1. More extensive use of prefabrication and trailer- /
mounted instrumentation.

2. Use of ECM equipment to locate interference.

« 3. Better recreational faciliities and equipment.
S

Q@ﬁp 4, Better communication facilities. -

& , .
The Amateur Radio "Phone Patch" service provided by TU-4

was by far the outstanding contributor to high morale in the
forward area.

Even:with delays and extensions of the operation, Task /Zj
Unit 4 morale remained high.dil R
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4L.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 ) /i
the forward area. The decided improvement of morale due to pho§€)
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 operaticn estimate. 1If this could be done it would
permit greater economy in the preparation of components and
utilization of manpower. .

The shortage of vehicles on Johnston Island caused réa

delays and unnecessary hardships to TU-4 personnel.

i St
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4.5 TASK UNIT 5
4.5.1 Tiﬁing and Firing - Communications.

ObJjectives.
The obJjectives of the timing and firing program on (Creration
HARDTACK were as follows:

1. To provide a reliable system for arming and firl.y ™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 partiles.

4, To monitor by wire and by radio, vital information
pertaining to the readiness of the test devices and
of cruclal experiments.

5. To determine the time of detonation with 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 yleld.

Procedure.

Seven timing and firing systems, independent in operation,
were installed to provide maximum f{lexibility 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 Piring Bunker on Johnston Island to control signals
for Operation Newsreel shots. 'Three additional systems were em-
ployed for the shots detonated at Eniwetok Atoll, with control
exercised from the Control Point on Parry Island. Another
system was located on board the USS Boxer for the high-altitude
balloon shot.

Each system, except for the Boxer and the Johnston Island
installations, included one or more timing signal distribution ;:kc/

stations. 1In addition to the Control Points, a total of eleven
4‘ - - P
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TIMING AND FIRING STATIONS

STATION

LOCATION

ENIWETOK

71 (Control Point)
77.01

77.02

T7.03%

Shipboard

BIKINI

70 {Control Point)
74.01

75.02

76

78.01 £

Parry (Elmer)

Runit (Yvonne)
Engebi (Janet)

Bogon (Irene)

UsS Fullam (DD4TH)
Uss Howorth (DD592)
USS Killen (DD593)
YFNB-12 ‘
EC-2

Enyu (Nan)
Airukiiji (Oboe)
Bikini (How)
Aomoen (George)

Namu (Charlie)

#« - Station 77.03 was disconnected after Shot Koa.

A - Statione 75.02 and 78.01 were decomissioned when 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.

%
J5§2 Crom.
\;st' - o
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distribution stations served experimenters in locations at both
atolls, 1ﬁc1uding five shipboard stations operated by the redio-
signal system for the underwater shots. These stations are
listed in Table 1.

To provide greater flexibility, the basic timing sys* -~ vas
completely revised for this operation. By means of & pat«i.-
board on the sequence timer, as many as twenty-four separate
times could be selected at any half-minute interval from -60
minutes to -2 minutes. and at any half-second interval from -2
minutes to 7 1 second. Tne selected times were transmitted to
the timing station over a single pair of wires as a series af
100-millisecond pulses. Another patch-board on the timing
station decoder provided the meana whereby 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 Eniwetok and Blkinl by providing signals to
users in locations where hardwire signals were not feasible.
Separate radio-tone systems operated the major instrumentation
on the two underwater shots and on the high-altitude balloon
shot. A similar system was installed at Johnston Island. A
firing-tone transmitter furnished the signals for arming and
:1r%ng the two underwater devices, Users requiring radio signale
were éupplied with EG&GC Tone-receiver units, consisting of a
radio receiver, a tone-sensitive relay system, and heavy-duty
output rglaya for operating equipment. To eliminate the possi-
bility of false triggering, two different audio tones were

transmitted simultaneously for each timing signal. C;?[Xg
,‘I‘ COPIED/F
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On the underwater shots, a zero-fiducial net provided the
experimeriters with an accurate zero signal.

Voice-time equipment was installed at both Control Polin*s
for broadcasting to all users of voice-time signals in synchro-
nization with the timing sigrals. The count-down was given
live from -60 minutes to -1° minutes. At -15 minutes, tae tape
recorder started, and “he count-down was given automaticeirly
until zero time. The Boxer and the Johnston Island voice-time
installations were similar. When necessary, EG&G supplled users
with receiving =scuipment for the count-down., The volce-count-
down was also patched into various user nets at the Control.
Points. These nets, along with the radio signal nets, are
listed in Table 2,

The timing and firing installation on the Boxer included
the automatic eair-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
-60 minutes to -1 minute, and the automatic timing sequence
began at -30 seconds when the verbal 'go-ahead' was recelved.
Both wire and radio signals were transmitted.

‘The Johnston Island system, originally, at Bikini, included
a sequence timer identical to:those at Eniwetok and Bikini,
This timer began the timing sequence and transmitted signals
automatically until a specified time prior to zero time. A
"ready" signal from the launching site then atarted the new
automatic air-drop sequence timer, which continued to transmit
timing signals through zero time. The new air-drop timer was
similar to the one used on the Boxer except that it could be ;?577

(wﬁDWﬁ ooy,

LI 80 Lar, 0 - PAGE A%



Eniwetock

Bikini#*

USS Boxer

—— . ————————
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TABLE 2

COMMUNICATIONS NETS
YCICE NETS SIGNAL NETS

Veice-time Lo, 1 Radio-Time No. 1

‘Jolce-time No. 2 Radio-Time No. 2

% 3%G Net DOD Fir.ng liet

™11 (LASL) Net Zero Fidu Net

Command (Kleenex) Net
TU-4 (Sandia) Vet

ACC (Air Force) MNet

Voice-Time No. 2 Radio-Time No. 2

EG&G Net

LASL Net

Gaslight (UCRL) Wet
Harvester (Sandie) Net
Command (Kleenex) Net
AOC (Air Force) Net

Tropo {(inter-ato.l) Net

Voice-Time Net Radio-Time Net
(count-down broadcast through nets

at both atolls)

* - Voice-time No. 1 and Radio-Time No. 1 were removed to

Johnston Island.

0S

—
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gset for a8 longer run time.

New zero racks were designed for this operation to supply
power and arming signals ‘n the proper sequence for the actnal
firing of all surfece, barze, and uncderwater shots. Three
types were cmployed Tor “he differing requirements of the
laboratorias and the NDOD. Thirty-two of these rrcks were
used, one at each zero eite. Prior to detonation, EC&C
personrel on the arming party irst2l"ed the zero rackt aud
made a thorcugh check of all zero-rac't functlons befcre
buttoning-up *the site.

Stric-chart recorders prov.ded a vermanent record of all
signals szni out from the Control Point, Monitoring of
importa.t functions at zero sites and at experiment stations
was accomplisked by wire and by radilo. Tone-telemetering
was the primary method employed for the AEZ shots. The
monitoring system for the DCD underwater shots was almost
completely radlio.

For speclal experiments, ZG&C employed strip-chart
recorders to monitor tempersture, “umidity, and pressure at
zero-slte or station locmtions,

A new EGL&3 world-time clock, ac-urzte to a terin of a
millisecond. and four Bhangméters wzre located at each Control
Point; thece units were triggered by lizht from the exploslon.

To assure gnod photographic records of a detonation, &

weather radar console was operated in each Control Polnt.

Resylts.

The six timing and firing systems successfully detonated

all thirty-three shots of Hardtack series. The two Bikini ;2(“§

(LT . PAGE /#7
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systems were used for ten University of California Radiation
Laboratory (UCRL) shots. Two of the Eniwetok systems served
fifteen Los Aiamos Srciertific Laboratory (LASL) shots and
five UCRL shcts. The third Eniwetok system was employed on
the two underwater tests conducted by the Department of
Defense. The 3Boxer system detonated the DOD high-altitude
balloon shot.

The following signals were seleciad as standard lor tne

hard-wire system; however, numerours avecial signals were added

as needed:
-50 mintes -20 seconds
-30 minutes -15 geconds Lo
-15 minutes - 5 seconds
- 5 minutes - 2 gseconds
- 1 minute - 1 second

0
Z 1 second (cut-off)

These signals, wlith the exception of the -60 minute
signal, were also transmitted by the radlo-tone system. All
wire, radio, and voice timiug equioment operated properly.
Hard-wire eignals were accurate to £ 0.05 second with respect
to zero tine. Radilo signals!were delaved apnproximately 0.25
second.

The world time clocks recorded tne time of detonation for
29 shots. The Bhangmeters operated on all but the underwater

¢Hp1ED/DOE shots and recorded the time to light minimum from which an

LAtk RC early approximation of yleld was made on 27 shots.

ey AL/
L o PAGE AF5
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4.5.2 Technical Photography

General.

On Operation Hardtack, EG4G performed technical photo-
graphy of the visible aspects of all detonations as a service
to the Los Alamos Scientific Laboratories, the University of
Californie Radiation Laboratories, ard the Department of
Defense. The major tasks on AEC events were to photograph
fireball growth for determination of yleld and to record
cloud growth and motion. DOD pro‘ec%s involved photography
of phenomena resulting from underwater and high-altitude
detonations. Specific EGXG photogrechic commitments, 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 statlons are listed in
Table 4.

To provide views of the fireball and of cloud formation
from different angles, at least two thoto stations were used
on the smaller AEC shots and as many as four on the larger
shofs. Because 6f the complexities of the shot schedule,
EG&G had to be prepared to photograph either of two detona-
tions at both Eniwetok and Bikini Atolis; therefore, each of
the six photo towers contained two complete sets of cameras

and control equipment,.

(PiED/DOE
LANL RG The primary photography of fireball growth was provided
\ by high-speed Eastman cameras, operating at & nominal speed of
VRN
*ﬁ(;fv 2500 frames/sec. In addition, each of the major photo station:
A

included two or three cameras for cloud photography. Mitchell ;19
S oane T=2al’
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TABLE 3

EG&G PHOTOGRAPHIC COMMITMENTS

OPERATIONS HARDTACK AND NEWSREEL

PROJECT NO. SPONSOR AGENCY TITLE

1.2 DCD AFSWP Alr Blast Measurements

1.3 oD AFSWP Surface Phenomena Measure-
ments

1.6 DOD AFSWP water Wave Measurements

2.3 DOD AFSVP Characteristics of Radio-
logical Environment

3.4 DOD AFSWP Loading and Basic Target
Kesponse for Surface Ships

4.1 DOD Bio-Medical Documentary
Photography

8.1 DOD AFSWP Effects of Thermal Radiation
Materials

8.3 DOD AFSWP Early Fireball Photography

6.1 DOD APSWP Generel Support (Photography)

9.3A DOD AFSWP Support for UHA and VHA

15.1 AEC EG&G FG&G Photography

18.1 AEC NRL Hi-Altitude Thermal

. Measurements
~TMED/DOE
L RC

"CTTTE :
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TABLE 4

PHOTO STATIONS

4-43D

STATIONS

LOCATION TYPE
BIKINI
1510 Enyu (Nan) 300 foot tower

1514.03 Bikini (How) 75 foot tower

1514 ,04 Chieerete (William) 75 toot tower

1515 Airukiiji (Oboe) 6x6 photo truck

ENIWETOXK

1511 Parry (Elmer) 300 foot tower

1513.01 Runit (Yvonne) 24 foot platform
(roof of timing
station)

1514.01 Piraal (Wilma) 75 foot tower

1514 ,02 Mack 75 toot tower

1512 Bogallua (Alice) Photo Bunker

1520* Runit (Yvonne) 6x6 Photo truck

810.02 Aitsu (0live) 8.1 Thermal pad

® _._Used on Quince only.

C5P1ED/DOE
LiiL RC

CoPiED,
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P AV o

[N



- 4-428
high-speed cameras operating at 100 frames/sec. recorded
early cloud, and Traid cameras operating at 24 frames/sec.
recorded late cloud. @GSAP cameras at 64 frames/sec. were
used for late cloud and color documentary photography. For
refinement of zero-time fireball data, Rapatronic cameras
were operated at both atolls.

Photographic commitments for the DOD necessitated the
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

SURFACE SHIPBOARD AIRCRAFT
SHOT STATIONS STATIONS STATIONS
Yucca 1 2
Wahoo 2 3 4
Umbrella 3 2 4
Teak 6 3 2
Orange 5 3 2

Photographib coverage oq the high-altitude balloon shot
was obtalned from two aircraft and from the USS Boxer., The
primary high-speed photography of the fireball was accompli-
shed by EG&G T7O0-mm streak cameras operating at approximately

20 feet/sec. These cameras were also used on Operation

coplED/DOE W Teel.

LZNL RC

On the underwater shots, cameras in four aircraft viewed

o/
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the detonation. Other photo stations included a barge, an
observér ship, and surface stations on Igurin and Mui. 1In
addition, cameras were located inside the hull of a ship to
record the effects on the ship's structure of the shock re-
sulting from the detonation. EG&G provided special lighting
apparatus for this 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 cameras to
continue operating after the timing signals dropped out at
# 1 second. Signals to surface photo stations were trans-
mitted 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 Eniwetok.

Results. .

EG&G performed analysls of fireball records at the
Eniwetok Proving Grounds, Knalysis for other projects will
be accomplished, as required, in the United States. Precision
equipment was employed to measure fireball diameter, and the
dgta~obtained were reduced on an IBM 704 computer, Final
ReS&ﬁtg containing the fireball yield calculations were 1issued
in the field on all but the last shot. A 1list of these reporte
is given 1ﬁ Table 6. C;Z/:;
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4.5.3 Alpha Measurements

Genersl,

. On Operation Hardtack, EG&G performed reaction history
measurements on nineteen devices: fourteen detonated as part
of the Los Alamos Scilentific 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;

0&5&

- ,
Originally 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 amouné 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-

On seven tests, EG&G mounted detectors at the ground

zero location and recorded the complete measurable reaction ;2/

3
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history. On the remaining tests, the detectors were installe:
in the Alpha blockhouses and viewed the bomdb center through
collimation holes or pipes. Four Alpha blockhouses were
maintained by EG&G to make possible Alpha coverage for the
various shot areas, 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 eignal, 1t 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 éreas
varled 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 interest, and
the detectors had their center lines along the aiming line.
Actual detectO{ elignment was done by transit.

» When it was necessary to reduce the gamma signal,
attenuators were used. Thede were in the form of lead
shielding placed éither in the collimation indentations on
the inner blockhouse walls or in front of the detectors on
thelr scaffold platforms.

Simulation of shot conditions in the detectors was
accomplished by means of flash tubes which operated near the

expected alpha value. O?/ l/
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Three basic oscllloscope systems were employed for re-
cording the alph; signal: a 100-ohm three scope system, a
100-ohm two scopL system, and a 120-ohm three scope system.
Other combinations were used rroﬁ time to time as the re-
quirements of individual shots dictated. Three types of
indicators (Rossi, linear, and creep-Rossi), together witw
thelir power supplies and associated test equipment, were
rack-mounted in the blockhouse instrumentation room. The
EG&G oscllloscopes, types 3343 and 3445, were the basic upt“s
in the system; however, they were supplemented by a number of
other commercial units. ]

The alpha stations were operated from three timing signals
originating at the Control Point: a - 30 minute signal,
which provided the AC power; a -15 minute signal, which' tura~c
on the high voltage; and a -1 second signal, which activated
relays to open camera shutters and arm each oscilloscope,

G0, NO-GO circultry 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 an? the data gbtained were reduced

for reporting purposes on an IBM 704 EDPM Computer. The
detailed results, by shot, are included in reports issued by
EG4G at the Eniwetok Proving croudds; these reports are listed
in Table 6.
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TU<5 JOHNSTON ISLAND - ADDENDUM
Objectives, '-

The primary objective of TU-S was to supply experimenters with an
accurate sequence of timing signals, related to burst time, for the pur-
pose of starting and stopping their equipment on both the Teak and Orange
events, '

Other Objectives of TU-5 were:

1, To determine the time of burst with respect to WWVH,

2. To provide a system of radio links to experimenters stations, over

which voice-time announcements synchronized to the timing system

could be transmitted.
Procedure., .

Early in 1957, preliminary planning for a timing system to meet the.
special requirements of Teak and Orange was begun. As planning progressed,
it became apparent that the regular sequence timing system planned for’tha
surface shots on HARDTACK would not meet the special requirements of Teak
and Orange. A new sequence timing system patterned after the air drop
system used on Plumbbob for the John event, was developed in our Boston
laboratory. This system was integrated into the Bikini hardwire timing
system for HARDTACK,

The timing system was assembled and operationally tested under simulat-
ed field conditions in the Boston laboratory prior to its shipment to the

forward area, :

In February, 1958, the equipment was shipped to the forward area and
instdlled as an integral part of the Bikini timing systems The installa-
tion was completed and operationally checked out in preparation for the
scheduled Teak and Orange events,

copiEDIDOE With the cancellation of the Teak and Orange events fram the Bikini

LANL RO . 0/2 / C”
schedule, it wT necessary to remove that part of the timing system from '
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the Bikini installation. A redesign of this equipment, to provide for
its independent operation, was accomplished in the forward area utilizing
the spare components of the Bikini and Eniwetok timing systems, The
system ﬁas operationally checked out at Eniwetok prior to its shipment to
Johnston Island,

Late in June 1958, a group of field personnel was sent to Johnston
Island to start field installation of the timing system,

The timing equipment was installed at Station 70 in Building 6002,
Preliminary dry runs started on July 10, Dry runs and special rehearsal
tests were continued throughout the Teak and Orange eeries,

A World Time rack identical to that used at EFG on the HEKRDTACK series
was included in the design of the Johnston timing sytem to record aetual_
zero time with respect to WWVH, This measurement was obtained through:
the use of a 10 KC oscillator, driving the World Time clock, syncronized
to WWVH and located in the control room, The initial flash of the detc'm-
ation triggered a Fiducial Marker on the roof of the. CP. This in turn
stopped the clock and produced a photographic record of the clock face
at zero time,

Voice-time announcements were made from a script by the timing system
control operator, refe_rencing the timing sequence indicators., These
announcements were transmitted to the remote experimenters stations on
153.89MC, 2LMC, 7H11KC, and 1L6BKC, '

In order to transmit timing signals to the two RB-36 experimenter
stations, a radio timing system was provided, This system was synchronized
to the master timing system and transmitted various tone frequencies to
radio receivers located aboard the RB-36's, which in turn activated equip-
ment at the station,

Both AC and DC type Blue Boxes were used on both events to provide Q/ 7
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experimenters with a zero signal of millisecond accuracy.

Orange eventst

IEAK

=60 min
=30 min
=15 min

-5 min

-170.3 sec (lift off)

ORANCE
=60 min
=30 min
=15 min

<5 min

L-L2L

The following timing signal seq ence was provided for the Teak and

-153.8 sec (lift off)

=165.,0 sec -145.,0 sec
«151.4 sec ~110,0 sec
=137.2 sec ~98.0 sec
«131,6 sec =95.5 sec
~76.2 sec «66.,6 sec
=70.0 sec -560,0 sec
66,6 sec =43.0 see
-60,0 sec =40.6 sec
=57.8 sec -15,0 sec
=514 sec =5.0 sec
«46.8 sec =2.5 sec
~40,0 sec =1.5 sec
«15.0 sec . «1.0 sec
=5.0 sec
=2.5 sec f Test
4 12 sec cutoff
=1,0 sec .
TR g e
£ 12 sec cutoff c;;b&é
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Results,

The timing system provided by TU-S, proved, on the whole, to be both
reliable and satisfactory. Approximately 150 hardwire timing signals were
delivered on both the Teak and Orange events, and 1l radio tone signals
were delivered to the two RB-36's,

The various other functions of TU-S5 were performed on schedule and

require no further comment.
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L6 TASK UNIT 6, RADIOLOGICAL SAFETY
L.6.1 g;gg;gg, The mission of TU-6 was as follows:
1. Perform all ground and aerial monitoring services associated with
the scientific mission except those in conjunction with aircraft and

airborne collection of scientific data; assume responsibility for
rad-safe for TG 7.5 during the operational phase.

2., Provide laboratory and technical assistance to all task groups.
3. Provide all official dosimetry services for JIF 7.

4. Maintenance and issuing of monitoring instruments and protective
clothing as required.

S« Decontamination facilities for personnel, wvehicles, and equipmer.t

Le6.2 Organization. The necessity of maintaining a capability for firing

at both Pikini and Eniwetok Atolls at the same time required that TU-6 |
provide two complete and independent rad-safe organizations, Over-all
control over the two organizations was maintained by CTU=-6, In addition,
full rad-safe support was provided for the opefationa conducted at Johnston
Island, Each organization contained the following sections: |

1, Monitoring section for providing all monitoring services and man-
ning check points,

2., Plotting and briefing section for conducting all aeriel surveys
and briefing all personnel going into radiological exclusion areas.

3. Supply section for maintenance of rad-safe supplies, including
laundry, (Facilities furnished by TG 7.5)

L4s Instrument repair section for meintenance of rad-szf2 instruments.

Se Laboratory section for determining the amount of activity containad
in soil, water and urine samplés,

cPVED/DOE
tﬁNLRﬂ 6., Decontamination section for operating facilities for personnel

and equipment decontamination.
Control over the official dosimetry ard records was main*ained direct-

it

CoPiED)|

1§§ ly by CTU-6. The single badge system was used during the operation. Badges
;é were exchanged after missions in radex areas, All badges were called in
ég at sixty-day intervals., Badges were processed by photodosimetry sections ~A
o
o<

located on both Bikini and Eniwetok atolls, Complete current dosags
SaGRade. PeE <72
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record files were maintained on a daily basis at both atolls, A master
record file for personnel in JTF 7 was maintained on IBY tape at Eniwetok.

Personnel for manning TU-6 were obtained from the Army, Navy and Air
Force. The majority of the personnel were obtained from the Amy's First
Radiological Safety Support Unit, a Chemical Corps unit stationed at Ft.
McClellan, Alabama. The following is a breakdown of personnel attached *o
TU-63

1., Amy - 95 Officers and Enlisted.

2. Navy - 8 Officers and Enlisted.

3. Air Force - 12 Officers and Enlisted. -

Lbe Contract civilians (76 7.5)- 1L

5. Contract advisors (TG 7.5)- 3

Scientific project personnel in TG 7.1 and contractor personnel in.

-
-

iﬁ 7:5 were requested to provide their own monitors for recovery and con-
struction missions, A three day school was held at EPFG specifically to
train such monitors, The schooling was found to be a very satisfactory
arrangement,

L.6.3 Operations, In support of TG 7.1 and 7.5 at both Bikini and Eniwe-
tok, check points were established as required. Main check points utilized
at all times at both atolls were located at the air dispatcherts office and
the marine landing. All personnel entering or returning from a radex area
were rocessed through the check points, An area was considered a full-
radex area if the gamma radiation field exceeded 100 mr/hr, Full pro-
tective clothing was required for eritry into a full radex area, Limited
radex areas were established when the gama radiatidn field exceeded 10
mr/hr, but was less than 100 mr/hr, Clothing requirements varied with the
situation in the limited radex areas. An aree in which the garmma radia-
tion field was less than 10 mr/hr was considered non-radex, The following
is a sumary of rad-safe processing:

-

1. A total of 2,658 parties containing 6,12l persons were processed QQ;
through the Eniwetok check points from 1 May 1958 to 1 August 1958;

N vrre < /7T
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753 parties containing 2,7h47 persons being processed at Bikini from
13 May 1958 to 1 August 1958,

24 -ﬁle personnel decontamination station at Eniwetok handled a total
of 852 individuals while the facility at Bikini processed 1227,

3., The following equipment was decontaminated:

Eniwetok Bikini
Vehicles 50 28
Pieces of equipment 591 193
Helicopters 5 I
Hot park (equipment) 100 70
Aircraft 0 1

# Processed by parent organization with rad-safe advise.

The majority of the rad-safe surveys of both atolls were conducted by
helicopters. Normal operations included a pre-entry survey with CTG 7.1
at HA6 to 8 hours, and detailed surveys on the mornings of DAl and 2 days.
Additional surveys were made as required. Instruments used in the surveys
included AN/PDR-39's converted to read to 500 r/hr. Ground surveys O-f
islands in the atolls were conducted when required, ,

Fallout occurred at both atolls from the Fir device commencing two
days after the event on Bikini with the highest background being 12 mr/hr
and one day after detonation at Eniwetok, the background being 30,000
counts for a two day period. At Eniwetok fallout occurred from the Olive
device on 18 July for a period of three hours, the maximum intensity being
60,000 counts per mimute. The Poplar device caused a two day increase in
background at Eniwetok, It has been estimated that personnel at Eniwetok
received a 1500 mr dose and Bikini i:ersomel received a 300 mr dose from
fallout. This dose in no way interfered with the mission of TU-6. Fallout
was not sufficiently high to hamper operations during the entire period,

A total of approximately 850 soil, water, and food samples were take.
by laboratory personnel, An arbitrary limit of 500,000 disintegrations
per minute per liter of water was established as the tolerance level for
swimming, Swimming areas at both atolls remained open during the entire Q.;) }
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operation except for one day at Bikini following the Fir shot.
Lko6.4 Official Dosimetry., A single film badge system was used during the

operation with exchanges being made every eight weeks and when personnel
Total dosage records were kept current
I 704 Computer, IEM

returned from full radex areas.
daily through the use of the following equipment:

526 Summary Punch, IBM 082 Sorter, IBM 026 Key Punch, IBM 056 Verifier,
IBM 519 Reproducer, IBM 552 Interpreter, IBM 066 Date Transceiver, and ihe

Eberline FD-~11 Film Badge Evaluation System configured to feed the IEM 52%

Sumary Punch.
The first film badge was issued on 1 April 1958, there being 7,500
badges issued at Bikini and L0,000 badges issued at Eniwetok out of a tota.
Remaining badges were

for 50,000 badges processed during the operation,
used for calibration purposes and by project personnel as special programs
As of 1 August, a total of 19,000 persons had been

issued film badges.

required their use,
Twenty persons were utilized in dosimetry, nine at Bikini and eleven
Only film processing and filing was done mamially,
The

at Eniwetok,
week period with S r being the upper limit for the entire operation,

The maximum permissible dosage was established as 3,75 r for any 13
one exception to this decision was that sampler aircraft pilots were allowed

10 r for the operation, As of 1 August 1958, only four persons had exceed-
t

The Eberline FD-ll Film Badge Evaluation System, in

ed the 5 r maximum permissible dose,

L+6.,5 Conclusions,
conjunction with the IBM installation, enabled the dosimetry section to
operate efficiently on 1ésa than half the personnel required for previous

. PAGE. A=

The rigid acetate encased film badges were highly successful because

g K

S N operations.
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C oL RC they were not affected by heat, moisture, or humidity. The type film badge:
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used were DuPont type 559, and consisted of the 502 and 83k dental type
films for low and high range dosage exposures respectively,
Ls6.6 Recomnmendations., It is strongly recommended that the method of

maintaining daily dosage records employed during Operation HARDTACK be
used in rutaure' operations of this type.
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