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CH..PTCR I

Lol LOS »Lii0S SCIDNTIFIC LABOR.TORY

lol. GENZRAL OBJECTIVES

A total of 14 full scale tests ond one safety test were ccrricd out by

LASL in Operation HARDTACK. Two of the tests were hevily instrumented oni

for this reason were fired on land. ‘The other thirteen were fired on barges

to facilitate readiness and minimizo contcomination problems,

The major objectives of the Laboratory at the beginning of the operation

could be grouped cround six main hesdings:
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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 DEPARTILNT OF DEFENSE

Under the authority of Secret letter, file SWPT/960, Chief, irmed Forces

Special “leapons Project, dated 2 June 1953, subject: "Tests Involving Nuclear

Detonations Participated in or Conducted by Agencies of the Government of

the United States Outside the Continental United States," the responsibility

of the Preparation, Operetion and PosteOperation Phases of Operation MARD AC

was assigned to the Commander Field Command, AFSWP.

The Joint Chicfs of Stcff authorized 4FS.T to plan and impliment, in

coordination with the various services and the AEC, the following:

1. Appropriate t cst progrcms to be conducted in conjunetion with theo-
following detonations:

a. VHA balloon-borne ED
be UHA (250000 ft) Missile=borne «$
ec. VHA (125000 ft) Missile=borne =~
d. Subekt

Sy

2. The selection of the 2ppropriete nuclear devices.

The Chief, AFS'P formulated these plans and also a number of seperate pros

jects to be conducted on selected development detonations,.

The Director, lignpons Effects Test Division, a staff agency under the

Commander Field Command, AFS\/P, was assigned the functions of detailed plane

ning and field implementation of the D@ ‘leapons Effects Program, Operation

H RDTACK. The joint sEC-DOD scientific organization, Task Group 7.1, was

charged with conducting the scientific tests during the operational phase

at the EPG, The approved military weapon effects tests projects in Programs

1 through 6 and 8 and 9 are outlines below and discussed in Chapter 2,

Colonel E, A, Pinson, USAF was ossicned 2s the Technical Director to

the Directorate of WETD, FC, AFSIIP, 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 commanded by Colonel K. D. Coleman, / f

am: PAE /-
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The DO program particip-tion in HARDTACK was of greater magnitude than

in any other Pacific Operation.

Program 1. This program was designcted primarily to obtain data from under=

water bursts, such as blast overpressure end ground motion records. This in-

formation was necessary to ascertain the effects of underweter burst geometry

and to understand the conditions which various structural objects, such as

missiles and underground structures , are subjected at various locetions fron

an underground detonation.

Program 2. This program objectives were:

1. To determine the gross radiological hazards resulting from underwater
bursts. Included were free-field measurements, deck and selected come
partment contaminction measurements, and measurements of ingestion and
inhalation of contamination entering the ship via ventilation and come
bustion air systens.

2. To collect neutron energy spectrum data to supplement the prosently
inadequate knowledge of neutron energy sp:ctrums from thermonuclear
weapons. Prompt neutron measurements were to be determined from a
small yield weapon. ‘

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

Prosram 3. This program was designed for determination of the effects of

underwater bursts on surface and sub-surface vessels, and for the study of

various types of land structures under various loading conditions. The ine

formation 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

on the response of ship structures will be used to provide eriteria for

future designs. Data obtained from various earth-covered flexible arches

tested under both long and short duration eir blasts, and deep reinforced

conerete slabs tested under blast loading, will be used to determine con-

struction criteria for future underground structures. |

Procram 4. This program will perticipate only at Johnston Island.

f. we
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Program 5. This progrem was designed to determine the effects of muclear

weapons on aircraft 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 aircraft's response to these inputs is

much less reliable. In order to perfect delivery tactics, where safety

margins are critical, manned B=52D, AiDe-l and FJ4 airereft were to fly several

missions each, collecting data on the results of various inputse

Program 6. This program was to study effects in 4 categories:

1. 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 fireball and nuclear cloud with radar for determing ground
zero and yield.

2. Investigations were to be undertaken of the ionization effects of
high altitude deton tions, particularly as they might effect communicae
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.

4. 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 program included the evaluation of laboratory methods of

scaling thermal effects with weapons yield. Probably the most important pert

of the program participation was to investigate the little known thermal

phenomena and the parameters which have a direct relationship on the damage

producing thermal 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.

[@Program 9. This general support program included a study of effect of dee

COMrr ine= .
,Line Rees: coptenioor
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tonations on ICHi ‘leapons in flight. Included were heat studies, studies

of effects on radar and communications as well as basic effects studies.

A special project (Project 9.2) was assigned the mission of lifting a weapon

and related equipment 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 Operaca.

HARDTACK was to measure phenomena of interest to the Atomi-

Energy Commission, to develop and test instrumentation tecluijcuer

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 surp7ri

required by the AEC in furnishing the warheads for these tes*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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SUIMARY OF SXPZRIDENPAL PRCGHUIS
 

2.1 TASK UNIT 3, OD PROGR 3 (T~3)

2.1.1 PROGRAM 1, RLAST AND SHCCK (EASUiE2..7S

An accurate knowledge of free-field tlast and shock phcenomen’. is one of

the essential ingredients needed by the DOD in «volving offencive and deten—

sive strategy and in designing cefensive structurces and equipment. HawtTack

Program 1 Projects were aimed at cxtencin. }nowledre of air blest and ground

shock Phenomena pained in previous op -~et.one 4.9 Adchor pressures, larger

yields, and a different soil type. In icdi'jon, slact and snock studies on

H:.RDTACK were aimed at producing inform *+ic. from several shcet environments

for which little or ne data was previousiy .vailable. .

1, Blast and shock phenomens fram ondorwoter chots.

2. Characteristics of 4 blast usve fro. + burat at an altitude of -bout

90,000 feet.

Ground Shock, The entire OCD effort cr stucv of ground shock phenomena was

concentrated on two surface shots, Tactun «nd Koa, Gcmplete air tlast lines

were installed on these shots also so th t the civ blast input contributing

to underzround effects would be incrm. chet Cactus wns chosen to provide a

low yicld tie-in of underground date -i-r .inilar data obtained on Operation

Plumbbob at NTS. Shot Koa was instrurentei se tact com wrisons (Cactus vs

Koa) could be made between data from Low aad high yield shots under similar

soil conditions,

All five projects particip ting on Shots Cactus and Koa cuccessfully

obtzined the larger part cf desired data. HKesults of individuel projects are

summarized below, Uf

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

sures ranged from 3%43 psi at 470 feet to 1.85 posi at 7868 foot zround range

>

Coys go PGE7
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on Shot Cactus and from 1160 psi at 1830' to 30.8 psi at 6024' on Shot Koa,

Dynamic pressures data at 3' heishts require further data reduction before

results can be reported. ‘liaximum overpreassures from both shots when scaled

to 1 kt at standard sea level conditions agreed well with 2 1.6 kt free eir

pressure curve. Neither shot showed any ev.dence of a precursor; in the case

of Koa, this was contrary to predictions. Cactus overpressures show an un=

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

Free-field Ground Accelerations and Rel-tiv: 3:cplacements,. Instrumentaticn

to measure accelerations at various depths vo 1590! and relative displacement

between the ground surface and the 50 and 1% {o0t depths was installed on

both shots at ranges corresponding to predi:t:d pressures of 600, 200 and-100

psi. Ground accelerations up to 1120 43 on Xoa amd 616 g on Cactus wereree

corded. Acceleration wave fcrms wer? nora complex than those obtained at

NTS; wave forms were influenced consideraply by energy transmitted through

the earth from ranges closer to the burst, ‘iorizontal accelerations were

higher than expected. Peek verticsl @zcelerations showed a more repid decay

with depth than at NTS at similar py ssure icvels. Relstive displacements

were smaller than observed at Nevada, “arrces*+ being less than 5 inches.

Craters. Cactus crater dimensions cf 170! radius and 36! depth acreed well

with predictions. Koa erater duiwnsions of 1025" radius and 160! depth were

significantly larger than predictions; it is believed tne large water tank

surrounding the Koa device may have increased ‘he energy coupling with the

ground.

Simulated Structures. Twenty two foot. diameter drums, in both horizontal and

vertical orientations, werc buried for bot? shots at verious depths to 20 feet

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

at this writing and from limited electroni: data availeble indicate soil pres- «(

sure decreased with depth to 1C feet ana tien rose to surface level values at
Car.

Vv (EF
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20 foot deptns. Asat NTS, the mere flexible drums sensed the least pressure,

Vibrating Reed Geges, 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 undvrground structures, Hach reed

gaze provided a reading of maximum vertical or radial displacement for a civ

frequency; frequencies from 3 to 300 eps were used. Cactus and Koa re-ults

show no simple correlation with Plumbbet d2’a, Vertical and radial disvlace-

ments for Koa were much lower than expected fron NTS data. Vertical dis-

plecements at freonencites less than 1C cps vere lower and for frequencies

greater than 100 cps were hizher on shots Cictus and koa thon on Plumbbob.

Radial displacements <t i110 psi rar-2 ror ¢:.ctus were about the same as for

Plumbbob up to 10 cps and were two tc “uw ames gretter at higher frequencies,

At similar pressure ranges, Cactu.- 1° o°l cis lacements were higher at

frequencies above 50 cps than these cf (na, “cetus redial displacements at

10 te 50 cps were higher than those of Xca,

air Sheck at High \ititudes. Theory indicetes thet the effect of increasing

Lhe burst altitude reduces the enervty apperrinz as air blast. On shot Yucca,

the objective was to determine the chcracteristic of a blast wave at altitudes

of about 90,000 feet in order to provide ar «ccurate basis for scaling to

higher and lower altitudes. Five canister: sortaining gages were to be sus-

pended by a nylon line et ranzes of 75C' tc 30CO! from the device. Blackout

of telemetering due to ionization was expected ab zcro time, but data was to

be recorded ond transmitted continuously for severcl minutes after the burst.

Canister functions, including turning on the recorders, were to be controlled

by a command transmitter eboerd the V3S BCER. Project did not obtain its

objective because of failure of this transmitter about two minutes before shot

time. One pressure record from the 32°CO' sonist obtained from the 4]

direct transmission but apEoares to be spurious,

Cop: oP ED/D
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Blast and Shock Phenomena from Underwate: S-ots. Seven projects investigated

free-field blast and shock phenom-na c:. uncervator shots ‘iahoo and Umbrelle.

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

determinetion of safe delivery and critical damage rances for submarincs, air-

craft, and surface vessels cperating in the vicinity of underwater nucleezr

detonations. In general, there was a rath>> thorough amount of informetion

available on free-field blast and sheck phenomena from HE tests. The only two

nuclear underwater tests, Crossrcads Piier in’ -igwom, however, had left many

i
nbasic questions unanswered. The tlast ana s:cck projects therefore were gen-

erally aimed et confir:sing and exvandin: cr Q
O esrecds ioker and Vigwam results,

providing a tie-in between data from nucle?tr and Ne tests, providing inpat

data to ship's damege projects, ind .«*+r7li: increasing knowledge of under-

water explosion effects.

Deep Water Shot — “Jahoo.

Underwater Pressures. Two orgarizatioz-, ths vaval Ordnance Laboratory (NCL)

and the Naval Slectronic Labor-tory “IDL,, colLlaborave? in measuring under-

water pressures, Their main tecnnical .**.ctivas were to confirm ‘igwam

results on scaling for isovelocity condition. and to study the effects of

refraction. Pressure data vere o tained » 5 to 9 stations instrumented; peak

pressures ranged from 100 to 130C rs., ‘fF 4 targ-t thip stations, an adequate

number of pressure-time histories (at vwericvus derths to 1850') were obtained

at the EC-2 (2346') and DD-593 (3387'). “cily 2 few peak pressures were re=

corded at the DD-474 while at DD-592 no dace was obtained. The data generally

confirmed “‘igwam results. Therr..l gradi... se snowed consideratle effect on

the pressure field -t 3887' range and also influenced peak pressures at depths

less than 300' at the range of the =C-2. [he oressure-time data will be

thoroughly analyzed, primarily by NEL, for refraction effects using the shot yy

time underwater temperature field provided by CNR - Hydrographic Office

wo-r PCE FF
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personnel, ONR-H.O, obtained its estin:te of shot time underwater temperatures

on the basis of bathythermocraph (bt) reciiags from the DD-593 at H+15, H=5,

and H=] minutes and preeshot bt data taken fror three points in the array

starting on D-7 day.

Air Overpressure. The ICL installed three near surface gages on vessels in

the array and two balloons, each supporting self-recording gages at heishts

of 500! and 1000'. Records were obtrined from two gages from the balloon

station at 3413' and two surface gezes it. <346' range. Records showed two

distinct pulses; it. is believed the first .uise results from underweter shock

transmitted across the watereair iunterfice anc the second from bubble effects.

Maximum pressure recorded was 0,21 psi at 70! slevation, 2346' range. Péak

pressures showed general agreement with predictions based on HE results, ~

Surface Phenomena. The Scripps Institute «f Oceanography (SIO) measured water

waves and NOL studied all other surface ohnomena i.e. spray domes, plumes,

base surpe, etc. Photocraphy from 4 fsircr..ft id several surface stations

was the principal means of dita collertion. ‘‘ith the clear weather, photo-

graphic coverage was excellent. Film anal-sis in progress ct this writing is

expected to provide thorough document-ticy cf she phenomena of interest,

Surface phenomena bore a marked rerem!Lanc: to "llewam. ‘later waves containing

approximately 4 of the weapon onerczr wore observed,

Hydrodynamic Yield, The Armour -cseare> Founcatior (..2F) failed in their

attempt to measure the close-in propa atior of the shoc:: front. The technique

used by Armour was the previour ly successfil igwam nethod. The lack of a

stable platform was the principel cour of “silure.

Shallow Lezoon Shot = Umbrella,

Underwater Pressures. NCL successfully easured underwater pressures at six-

teen stations. Records obtained at disterces of 500 to 8000 feet from sur~ S.

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

; Copir n . “«
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between 50 pei and 9000 psi, Peak pressures were in agreement with theoret~

ical predictions and high explosive work. Peak pressures decayed with dis-

tance at a significantly higher rate than vould 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 eat 755' range and beyond; masciumum cavita~

tion pressure measured was 314 psi at 188.' ranze,

Air Overpressures, NOL used a combinatior of 32 rockets, five balloon sta-=

tions, and seven surface stations to decunent the air overpressure-time field

at ranges to 8000! from surface zer2 anc to altitudes of 15,000'. Nine of

twenty rockets recovered yielded usable deta; eight additional rocket records

may yield usable data after further ev-luition. Five cf the seven surface

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

good agreement with predictions based on i res.lts and indicate the use of

1003 effieienty in scaling HE data to the nuclear case is reasonable. Peak

pressures from rocket records were lo. conpared to Ho predictions, Maximum

pressure recorded, 1.88 psi, was at ©5C0' altitude at range of 2000 feet fron

surface zero,

Surface Phenomena, NGL investigated surface ohenomena in general while SIO

concentrated on water waves, 2G provided excellent photographic coverage

of surface phenomena from 4 aircraft and several surface stations. NOL ob-

tained good records of temperature and humidity changes at 5 stations within

the base surge. These records show well defined temperature changes which

correlate well with arrival of base surge es visually observed. SIO success~=

fully measured the waterwaves from a number of stations and by 2 variety of

means, The most interesting of these were three stations about 1700! from

surface geo which “ndicated the hizhest wave was the first of the wave train.

Mie pores wae PAGE OQ¢
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It was steep fronted and had a 22 foot snen from crest to trough.

Hydrodynami¢ Yields, ARF attached two strings of blast switches and one dop-

pler system to a taut cable runnine outward from the Umbrella device with the

aim of measuring the time interval betweer, closures of the blast switches and

the rate of phase changeof an r.f. signal fed into the doppler cable. Date

was received in the zero LCU and telemetered to a remote location. ecords

were obtained for the blast switches only as the doppler catle was crimped

during installetion. Preliminary deta analyveis yielded an effective hydro-

dynamic yield ofoetance curves from which hydrodynamic

yields are determined, however, showec an a3 yet unexplained deviation from

 

the slope expected from "Jigwam results.

Crater Dimensions. ONR and H.C. measured the Umbrella crater by means of

pre=shot fathometer survey and a post-sho* lead=line and fathometer survey,

A crater of about 20' depth and 15CO!' eic-cter vas found.

2el.c NUCLECR RADITION +ND EFFECTS

Program 2 included ten projects, which could be grouped into four cate-

gories:

1. Underwater detonetions . wos

2. High=altitude detonations

3. Developmental shots .:

4. Nuclear radiation from a very-lcow-yreld device of particular interest

to the army ef .

Underwater Shots, shoo and Umbrella.

Shipboard Radiation Vulnerability. It wes the object of this study to docu-

ment the gamma-radiation phenomena gener:ted aboard three target destroyers

by shots ‘fahoo and Umbrella. Both total gamma dose and gamma dose-rate

histories were measured by film-badge dosimetry and garma~intensity-tine-

yecorders (GiTR's), respectively. Unshiclded GITR stations and film badges ZX

benPoe grth po 4k oan PaGE #7
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supplied data on radiation at loc:tions representing major battle stations;

underwater GITR instrumentetion suppiied da°t.. on radiation in the water; and

directionally shielded GITR stations mounted on deck supplied informztion on

radiation from remote sources,

Radiation histories were obtained or ony 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, althouch some data was

lost because of shock damaze. Preliminary results indicate thet weather-deck

dose buildup ranged between 600 r received » thin 0.5 minute at 2,000 feet

from surface zero and 45 r received wit*in 2 minutes at 8,000 feet. Dose

reductions by factors less than 6 were sobtaiic2 for all compartments above

the waterline, and dose reduction factors zreater then 9 were obtained only

in machinery spaces below the waterline. Tronsit raciation appeared to re-

present a high percentage of the t:-tal redierior observed ahoerd the ships.

In the one case where the data was obtained, the underwater radiation did

not contribute to the total radiation mezsured aboard snip. Data on gammae

jonization decay was obtained for tn cercoc from 0.1 to 34.8 hours after

Umbrella.

Shipboard Contamination Inzress. This was a study of the external and in=

ternal radiattion hazards. existing «itnin typical intcrior compartments of a

cestroyeretype vessel as the result of the ..gress of contaminant from near-

by underwater nuclear detonations. Four compartments of the DD-592 were

instrumented witn total and tine-incremental eir samplers, surface samplers,

animals (mice and guinea pigs), and GITR instrumentation. Rates of air flow

for ventilation and boiler combustion for tre instrumented compartments were

controlled so as to be representative of these expected under nuclear-attack

conditions.

"Due to the failure of ship's rower on the LD-592 during shot ‘\iahoo, only Me
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surface-sampler and animal data were obtcined, The failure of a project tin-

ing circuit during shot Umbrella resulted in loss of time-dependent air-

sampler data, although total air samples were cbtainec,

Estimates of the internal dose due to inhalation in the test compart-

ments during ahoo 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 exceptior :f the internal dose received in

the engine roon.

Umbrella estimtes of the external-des" rates in the test compartments

due to ingress of contaminants showed ther “c be » srull fraction of the

compartment's total dose rate,

Radiological Environment. This study -7s t2 document the radiological en-

vironment resulting from underweter nucl-ar cetonations. The gross garm:.

fields from shots Wahoo and Umbrella were detined by means of GITA instrumen~

tation located on coracle plitforms, 23 /°ll as on the mjor target ships,

These measurements were supplemented by those of total ganna dose made with

floating film packs located throughout the target array. Incremental collec-

tions of radioactive material denosited frim the resultant base surge and

cloud permitted resolution of tne gross ganma fields .nto initial, free-

field, and residual doses and dose rates, tUncerwater probes were used to

obtain information on radiation from radioictive materials suspended in the

water,

During both ‘jahoo and Umbrella, it was found thet nearly all of the total

gamma dose occurred within 15 minutes after zero time and was due to the

passage of air-borne radioactive matericl, However, the records of gamma dose

rate versus time obtained from the two shcts show pronounced and character=

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

ben oe PAGE weetfo
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100 r occurred within the first 15 minutcs a* downwind distances less than

16,500 feet for ilJahoo 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 pumma data showed that a distance

of approximately 23,000 to 28,000 feet from surface zero should be nointainec

in order to essure a total free-field dose of less than 25r.

The High-Altitude Shots, Teak,Oran-e, and Yucca.

Neutron Flux and Gamma Radiation Measurements. This participction for the

Johnston Island part of the Operation 1s covere’ in the summary pertaining

to Teak and Oranre,

The measurements of the neutron flux-specio-um and total prompt-gamma=

ray flux resulting from the detonation of stot ‘acco,IT an |

altitude of approximately 90,000 fect was planned. Neutron time-of-flight

measurements were to have been mode with an it scintillator-photodiode

detector, from which determination of the e1ergy spectra of the neutrons could

be made. A similar detector, usin> nzturc] Litnium (LiI), was included to

provide correction data for the gamma resvonse of the detector. Two types

of gamma detectors were uscd,

1. .. CsI scintilletion detector.

2. ... KBr crystal,-whose derkenin- wat neasured .s a function of time,3
po.
ao ose 8

All data were to have been recorded anc surcs-cuently telemetered to a recorde=

ing ground station. The instrumentaticr wes contcined in a canister suspend=

ed 2,750 feet below the nuclear device by ~.eans of a nylon line. Due to

failure of the cormand transmitter, which controlled the canister operational

functions, the instrumentation was inactiw at zero time, ana no deta was

obtained.

Profects Participting durine Developmental Shots.

Neutron Flux Measurements. This was a prozram to document the neutron flux 2
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and spectrum as a function of distince NIE30. To

achieve this objective, the project participated during shots Yellowwood and

Valnut, The measurements were extended turin: the field nhase of the opera-

tion to include shot Tuince, and tris perticipetion is covered in the portion

of this report relating to th:t detonation. To make the necessary measure-

ments, threshold-activation and fission detectors were exposed as a function

of distance from the Yfellowwood end Valnut vero points. These detectors in-

cluded gold, cadmiumeplated gold, pluteniunm, -: xtunium, uranium, sulfur, end

girconium. 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 Zor beth sncts. Due to the radio-w

logical situetion that existed after these ictonations, recovery could net

be effected witil D+l day. xs a resul+, only limited neutron flux and dose

data was obtained. “arly results indic te the: the neutron dose for shot

Yellowwood was lower than prediction (by MT -23+200) by a factor of 2.3 and

the “.alnut doses were low by 2 factor of 2.06.

Fallout Sempling. This was a determirs-icr af the relative contribution of

certain isotores to both locel and world-wide fallout and the use of this

information, if possible, to det-rmine wne fraction of total bomb debris

deposited in the local area, Th: groieet ves divided into two separate

efforts.

1. The collection of early clou: samples by means 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 UCKL Project 21,3. Gas and particulate sampling of the residual

cloud nas accomplished by Be57° aircraft i.ncer the technical supervision of

LASL personnel. Fallovt samples were col.ected at various times after the 2
fa)
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detonation, based on predictions furnished by the Fallout Prediction Unit,

These collections were nade 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, Walnut, and Oak, as it vis

desired to obtain a comparison between the fallout from land-surface end =:

water-surface megaton-range detonations. Due to various technical problens,

satisfactory rocket samplea were not collected from shots Koa and ‘/alnut,

and this portion of the project was cancelled prior to Oak. Successful B-579

and /B-50 samplings of the Koa fallout were made; however, early analysis of

the samples indicated they had been contaminated by debris from shot Fir,

fired the previous day at Bikini. For this reason, project participation

was extended to include Oak. Successful sampling was accomplished during

Walnut 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 Detonation, Quince. Projects 2.9, Gamma Dose lieasurements;

2,10, Residual Radiation from Sube-Kiloton Yields, and 2.11, Neutron, Thermal,

and Gamma Measurements at Various {/ltitudes up to 1500 Feet, were approved

after shot Quince was scheduled as part of Operation HARDT.\CK. Project 2.4,

Neutron Flux Measurements, was extended to include neutron documentation of

this shot. The discussion of the participetion of these projects is included

in the portion of this report devoted to shot Quince.

2.1.3 STRUCTURES AND ECULFLENT

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-

gated. Five of the eight projects were concerned with the ship structures
; OFEr, Shite
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and equipment response from underwater bursts, and three projects were con~

cerned with land structures response to air blast,

Preliminary to Operation HARDTACK a sories of tests were run employing

high-explosive tapered charges against the destroyer DD 592 off Santa Cruz

Island, California in January 1958. A series of four large, special shaped

(tapered) H. E, charges weighing from 1400 to 4400 pounds wes planned to sin

ulate underwater nuclear attack against the DD 592. The series of tests wes

carried up to the threshold of shock damege, but stopped after detonation of

the third charge to avoid the probability of serious damage to the DD 592

prior to the later main HARDTACK full-seale nuclear tests. The results in-

dicated thet the shock wave pressure satisfactorily simulated the initial

shock waves from a nuclear detonation, -

Four unmanned major target ships, 3 destroyers, and an SC-2 merchant

ship, were instrumented and exposed to the “lahoo and Umbrella underwater

detonations. In addition, three manned fleet operating ships, submarine SSK

3 and destroyers DD 728 and DD ‘826, had a minor amount of instrumentation

aboard and were also exposed to Wahoo. ‘The SSK 3, unmanned, and a 4/5 scale

submarine model, SQUAI] 29, were also exposed in Umbrella, The shock res-

ponse of equipment, as well as equipment foundations which included hulls,

bulitheads, decks and superstructures were 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 follovring tentative conclusions with re-

spect to damage to machinery and equipment may be made.

pELETED
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For Umbrella,sutmerged 4/5 scale submarine model, SCUA' 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 et 18,000 ft. from tiahoo surface zero. In Umbrella, SSK 3 was

unmanned and located bowe-on at a range of 2900 feet. No permanent hull de-

cri: /DUE formations on SSK 3 occurred from either shot. The following preliminary
yt RG ,

concluslénymay be made:
Nik “7
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Failure criteria of prefabricated, corrugated steel, flexible 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 180 psi peak overpressure region from a

1.4 Mt surface shot to empirically determine the response of such structures.

A fourth structure was tested in the 90 psi peak overpressure region froma

17 kt surface shot to determine the effects of short-—duration blast loading

upon @ similar structure and environment. The 25-foot spzen by 48-foot, 10

gage archeshell structure subjected to 90 psi peak overpressure partially

collapsed on the side away from ground zero, The collapse apparently was

initiated by bearing failure of the shell plates at a bolted 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 respectively 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 dynamic 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 design 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.
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2oled AIRCRAFT STRUCTURES

The Air Force was concerned with determining the structural response o*

a Be52D aircraft when subject to side loads. This determination had as an

ultimate objective the definition of the delivery capability of the aircraf*

for multiple delivery tactics. The data obtained wus successful in verifviii,

that the predictionsof weapon effects and the analysis utilized in predict-

ing structural responses were satisfactory. \ range of angles with respec

to ground zero from 35 degrees head-on to 180 degrees tail-to in ezimuth, ji--

cluding three different elevation angles, were utilized in verifying the an.-

lysis and predictions. It was concluded that the data obtained wes sufficient

to verify the analysis 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 A4Del aircraft participated

jointly in several shots, in order to measure weapon in-puts and etructural

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

(egaton range) weapon delivery capability of the A4D-1. From the preliminary

data obtained it was determined tict mexsured stresses were consistent with

predictions obtained from the aralyticii techniques employed, It is antici-

pated that additional data obtained from wing pressure instrumentation will

assist in further refining the dynamic analysis. Thermal input data was gen-

erally substantially lower than predicted although the temperature response

calculations based upon measured inputs in general showed good correlation.

It was concluded that the data obtained, when combined with thct obtained

from Operation Plumbbob and the aircraft performence cheracteristics, will

permit the definition of the nuclear we2pon delivery capability of the A4D

tee ot BYaircra ty IED/p9E
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Effects input and structural response information of two FuJ=4 aircraft

was measured. ‘The information obtained was concentrated in inputs and effe-t,

from higher yields in order to correlate with data obtained from the lover

yields of Plumbbob and confirm the Class D delivery capability of the eircrai+

In general, excellent correletion of blast response data was obtained, vei --

fying the dynamic analysis used for predicting structural responses, It tas

concluded that response data had been obtained over a sufficiently wice rouge

of yields and incidence angles to permit subsequent definition of the Clacs ~~

delivery capability of the Fu-4B aircraft.

2.1.5 TaST OF S2RVICI ECUIPFLSNT AND hATSRVALS

This prcegram, consisting of five projects had a wide range of project’

station locations: Wake Island and Eniwetok, Eikini, Kwajalein, Kusaic,. °

Wotho, and Rorgelap atolls.

One project to study the wave form of electromagnetic pulse from a

muclear detonation, used two sites: Kusaie, 420 miles from Eniwetok, and

Wotho, 240 miles from Eniwetok, The objective was to make broad-band measure.-

ments from 0 to 10 Mc at ranges up to 460 miles. The measurements were not

expected to be radically new. Although improvements in equipment were in-

corporated, the pimary conecrn of this project wes to increase the catalog-

ing of wave forms. °

The data, which is in good agreeneit with thet obtained during Operation

Redwing, indiccles that device yield and range and the presence of 2 second

stage can be determined from wave-form parameters.

Another project with stations ct ‘ishi Island and Kusaie studied iono=-

spheric effects of large~yield surface detonations,. Inagreement with reswts

of Operation Redwing Project 6.3, the energy responsible for the first dis-

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

of 20 km/min, Also corroborating previous results, the second disturbance 35
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resulted from energy propagated with a mean velocity of about 13 km/min.

The first effect has veen postulated as due to a compressional 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-densit;

variation associated with the disturbance.

Two projects participeted during shot Umbrella to obtain effect data or

feasabiiity of using nuclear weapons as a naval-mine counteremeasure, On?

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-veter burst.

To set np the experiment, a total or 120 :nines,consisting of lines

MKe25=2, 1K-39-0, 1K=-50-0, iKe52-1, 1K-5202, iK=-52-3, and 1K~52-6 were Ladd

on the Eniwetck Lagoon, north of ground zero for shot Umbrella, at distances

from ground zero from 1,400 to &,7.0O feet. Tuc oneration of 23 of the mines

(planted at distances srecter than those at which damage wis expected) were

monitored during the shot or means of a system cf internal recorders design-

ed to beg*n recording when the mines were armed and to continue recording

until the mines were recovered. The depth of water at the mine field varied

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

<p
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The Navy Hine Defense Laboratory was the sponsoring agency of the other

project participating in underwater experimentction. The overall objective

of the project was to determine the feasibility of the employment of nuclear EC
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weapons for wide area mine clearance by influence moans, The specific ob~

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 .cev be gene»-
ated at the sea bottom by the explosion of a loweyield nuclear -veapon
in shallow water (approximately 150-depth).

2e Determine the reaction of certain instrumented naval mincs to ‘re

influences generated,

Three LOU instrumentation platforms were located at distances of 5% °

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

provided to obtain:

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 kew  ~

4. The *imeshistory of displacement of the bottom.

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

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

From the Umbrella snot the following tentative conclusions were made:
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The fifth project studied the effects of nuclear radiation on electronic

fuse components and materials, erensered Uy the Diemond O-dranre Fuze L-bora~

swam PAGE “94
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torye:

Electronic component parts were placed in special test circuits to em-

phasize the property to be measured. The signals were fed into a magnetic-

tape recorder, which recorded the performance of the components during the

detonation. In addition, the telemetering points of a Corporal fuze sy:¢t

were monitored, and departure from normal operating level was recorded cn

the tape.

At the time this report was prepered, the project was still participat-

ing. A brief description will be given, however, of the project's purtici-~

pation during two shots.

2.1.6 THERMAL RADI:.TICN MEASUREDNTS ,

It was the purpose of the program to:

1. Study the effects of megaton rance atomic wezpons on meterials and
to evaluate a skin simuilant as a substitute for animate skin in these
studies,

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

3. leasure by photographic means the fireball size of a high altitude
%, burst as a function of time.

ee by, Obtain a photographic record with high time and spectral resolution 33
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of the early time spectra of a high altitude burst.

5, Make measurements of the size, persistence and spectre] irradiance
of the fireball in the infra-red from a high altitude burst,

6. Study meterial ablation from specimens inside the fireball, and
test the neutron vulnerability of various materials to 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 pr>

vided for the instrumentation and special wiring installed and the aircra.'t

were provided with special redar 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 thet all

instruments had the burst in their fields of view. Excellent records were

obtained by all projects whose instrumentetion was aboard,

In addition to its particip. tion on shot Yuces, Project 8.5, making

infraered measurements also perticipzted on shots Butternut and Koa as in-

strument checks and to obtain correlation data.

The P2V also participated on events Butternut and Koa as instrumentation

checks and to obtain deta 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 meppe# functioned satisfactorily. (n Koa

both instruments operated well.

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

Tentativeconelusions-which can_be made at this time are’

so
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The experiments on effects of atomic weapons on materials and evel:

of a skin simulant were carried out on shots Yellowwood and ‘Walnut. Approx

imately 30 skin sinulant specimens in various configurations including bare

and blackened unclothed samples, samples clothed with contact and spaced

fabrics, and semples 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 thermel radiation incident

at the station.

The abletionand neutron vulnerability studies were carried out onshot

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. tower so as to be within the fireball. These specimens

contained instruments for measuring and recording the time history of the

temperature of unprotected metal 2t various depths, specimen acccleration,

latefireball overpressure, and shock arrival time. Two additionel speci-

mens rigidly spaced 10 feet apart and risidly connected were placed on the

ground at e distance of 250 fect to measure the speed of sound inside the

fireball. These specimens contained transducers ani recorders for measuring

the time of arrival of weak shocks from a series of small explosions set off

at suceessive times after zero time. From these ieasurements it was hoped

to calculate a time history of the ges temperature of the fireball.

As yet no results are available from the ablation and neutron studies

;(oreo/o0g gg pce eSH.



wr 2=23

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,

2ele7? SUPPORT PHOTOGRAPHY

The mission of Program 9 was to provide documentary and technical .. >

graphic support to participeting 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-l. Notion picture coverage to be used in the production

of a ‘\leapons Effects Film was provided by JIF=7. Technical photography,.

such as high-speed, time-lapse, and function-of~time photography, was furnish-

ed by TU-5 (2086), .

During the planning phase of Operation HARDTACK, it became evident that

the needs of the various projects for photographically collected data would

fall on the five military effects events; two high altitude rocket detona-

tions, one high altitude balloon detonetion, and two underwater detonations.

Because of the veried nature and location of the detonations, more extensive

and sophisticated camera installations were needed than on any prior opera=

tion,

For the high altitude balloon detonation, RB-36's were used with a beck-

up camera installation mounted on the USS Boxer.

The photographic equipment used for all three high altitude detonetions

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 shet. The stations common to both shots consisted g

/, COP1Ep pp, PaceI Lan 0k ad a!



<a 2-2
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 fect

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 wu

hold of the ECe2 to record effects of a deep-water detonsticn on the ships:

structure,

For the Umbrella shot, in addition to the basic installations, a camera

station was installed on a barge 20,000 feet from surface zero; another

camera station was installed on hui Island to photograph rocket firings, and

a triemetrogon camera array was installed on a Hel? helicopter to photo-

graph wave action at two surface instrument platforms.

In addition tothe major effort on the five nilitary effects shots, a

somewhat smaller effort was expended on some of the :EC diagnostic shots. A

camera station was installed to record the effects of the thermal pulse on

certain materials. Several aerial photographic surveys were accomplished of

craters vroduced by land surface detonetions; aerial surveys were accomplish-

ed to locate strings of gages placed in the water prior to several shots;

and mosaics were flown of Johnston Island, and ali the islands of both Bikini

and Eniwetok Atolis for planning purposes.

For documentary purposes, approximately 60,000 feet of original 351M

Eastman Color Negative film was exposed 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.
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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 t:

been discussed in previous sections of this chapter, and of interest hc -~ -r

the weapon system, the baloon carrier, and aircraft modifications. One p-o--

ject supplied the warhead, the fusing and arming, the radio cormand system,

and the monitoring functioning for the device. another project pro-

vided the carrier, and supplied a 128 foot » 2 mil polyethene balloon which

was to lift the device and associated scientific equipment to altitude. .

Test flights from various launching sites conducted over the previous 18_

months had shown that launch from eircraft carrier, with a deck wind veloc-

ity of near zero, was the most reliable method.

The balloon wes launéhed:-fromtheUSS. Eexcr.. The total ‘woight of the

system was 1295.5 pounds with a payload of 761.5 pounds. The psyload 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,

Due to command transmitter failure prior to zero, no weapons effects

data of significance was received from the five suspended canisters. Aire

craft instrumentation was successful in fulfilling project objectives.

22 TASK UNIT ONE, LASL PROGRAS

2.2.1 INTRODUCTION

Task Unit One carried out experiments to determine the performance of

the devices fired; to mecsure physical qumtities of interest in weapon de=

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

Li, ‘< devices are produced. In Operation HiRDTACK new methods were used to deter=
,
Le
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mine the configuration of the active material during the reaction period.

2.2.2 PROGRAH 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 seconder-
reactions in two stage devices by optical means,

| 7 To a the —_ taking place in the rarified air —_

vy
Techniques: £n

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

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

3. Techniaues were used which alloted observations of narrow bands
of the optical spectrum by means of photomultipliers and oscill-
oscopes with high time resolution.

Results:

1. A list of yields obtained by procram 10 is given in table 2,1.

2. Some information about relative intensity of ecrly gamma induced
light is given in table 2.2,

36 *
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2.203 PROGRAI! 11 RADIOCHELISTRY

Objectives:

1. To determine the fission yicld of the device.

2. To ascertain when possible what nuclear reactions teks place
in the device.

3. To study specific aspects of the reactions by radiochemical
tracers placed within the device.

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

Techniques:

1. Samples of radiocctive material from the cloud were obtained by
manned aircreft equipped with especially desizmed sampling tanks.

2. Radiochemical enalyses were made zt LASL todetermine the frace
tion of the bomb included in the sample and the number of fission
events. From these dnta the fission yield wes dctermined,

3. Radiochemical analyses were made of these samples to determine
the production of verious radioisotopes of interest from the bomb

materials or from detector samples pleced in or ncear the device.

Results:

1. The results of measurements of fission yields by various methods
are included in table 2.1,

2, An investigation of water semples taken from the lagoon shortly
after ‘ialnut shot showed merked fractionation, indicating thet such
samples were not an adequete replacement for aircraft sampling.

2.2.4 PROGRAL 12 EXTORNAL NEUTRON iZASURASNTS

coPleD/DOE
LANL RC

- Objectives:
t

1. To determine the configuration of the active mterical of cere
tain devices curing 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 may be cut into segments and
counted on a scintillation counter or placed against a photographic
film to produce an autoradiographic image.

LenRo“ pa P.GE wel!
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Results: _——

DELETED

 

2.2.5 PROGRAN 13 ALPHA LEASUREIQNTS 9)

Objectives:

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

2. To obtain and telemster measurements indicetin: the "transit
time" for the HE Liplosion and time from load ring pulse to very
ecrly gamma 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 appropriate distances frori the devices to give a wide range in
sensitivity. The signals were conducted over coaxial cables,~
shieldud against gamma, neutron, and electromagnetic radiation, to
conerete bunkers. These signals then tere displayed on 2 series
of high speed oscilloscopes tocether with timing frequencies end
were recorded by camerzs,

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 alpha measurements the reader is
referred to the project reports.

2.2.6 PROGRAM Uy, PHONEX-PINEX

Objectives:
t

1. Te obtain neutron spectra at 2 number of positions on the sec~
ondary of a two stage megaton device,

Techniques:

£ opie.
MaeEC

1. By means of a pinhole placed in a mile long vacuum pipe neutrons
were allowed to form an image of the source on a hydrogen containing
thin plastic foil. Recoil protons from this foil passed through a
collimating system and were recorded on nuclezsr emulsion plates.
Track were counted and measured to determine the spectrum of th-
incident neutrons, 4 y

ve
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2.207 PROGRAli 15 PHOTOePHYSICS

Objectives:

1. To obtain radius time deta for hydrodynamic yield determinotions.

2. To determine the nature end 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 two
stage device by means of gammis and neutrons emitted from the suc-
ondary et various positions.

Techniques:

1. Framing cameras were operated from several photo stations on
each snot to record the growth of the firebell.

2. Very high speed streak cameras were used to record the history
of the light arising near the bomb in the first few microseconds,

3 A pinhole in a mile long vacuumpipe was used to collimate. gamma
rays and neutrons onto a plistic fluor. Lizht from the fluor was
photogrephed with high speed streak cemeras to record the gemma
time history and the arrivel rate of the neutrons. The latter makes
possible the determination of the neutron spectrum at various places,

Results:

1. Results of this prosram are civen in the individual project
reports.

2.2.8 PROGRA. 16 TS.FERATURE iEASURGENTS

Objectives:

1. To determine the temperature induced ina two stcze device by
- the explosion of the primary.

Techniques:
{

‘DELETED

Results:

1. Results of this pro-ram cre given in the individual project
report.

2.2.9 PROGR17 ELECTROLGNSTIC iZASUREINTS

Cn,ge Objectives: COPIED/DoE
a Yo LANL Re ot OE
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l. To determine the time interval between primary and secondary
of two stage devices by measurecment of the electromagnetic signal.

2. To study the electromapnetic signal in order to determine the
mechanisms by which the verious stages of the signal ere produced.

Techniques:

1. The electromagnetic signals accompanying tuclear detonations
were by an antenna and recorded on fast oscilloscopes.

Results:

1. The results of this program ere given in the individual project
report.

2.2.10 PRCGRII 18
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2e2ekh ‘\.GAPONS «SSEMBLY

The weapons assembly group was responsible for preparation of the vario

devices for firing. They assembled and checked out 211 bomb components,

installed the device at its firing site, and operated a system for tclemeter-

ing information essential to the readiness of the device for firing.

The use of barges as zero sites plus the high degree of efficiency reac’

ed by the assembly personnel enabled DELETED

>
or

The weapons assembly group functioned on every LiSL shot and in additio:

assembled the LASL furnished primary on one Livermore shot. 27

' COPIED/D0z
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CHAPTER 2

SUMMARY OF EXPERIMENTA’, PROGRAMS

2.3 TASK UNTT2, UCRLPROGRAMS

2.3.1 Progran 22, Pad4Zochemistry. -

a. Sxperimental Techniques,

The main objectives were to determine the fisaion ylelca

and the relative thermonuclear and fission efficiencies in

differert regions of the UCRL devices. Samples of the p27vicul2»

G@ebris were collected after each test ance analyzed in the Zi.

Gaseous samples weve collected on selected shots and were

analyzed in the FA where necesséry for short-lived oroducts; the

rest were sent to Livermore for enalveis. ot

Airplane sampling was used on all tests; rocket sampling

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

to supplement and perhaps later obviate the need for manned

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

here to stay.

bd. Results are shown in Table I.

2.3.2 Program 22, Reaction History.

4. Experimental Techniques.

Program 22 had the responsibility for Pinex as well as the

reaction history measurementson 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-

Cop; plosive pins, alpha vs time, boost time, boost temperature and
0/09 /Ahy sp, E

LAW Re yield from Koala, Pinex, >litemwhere appli
u 4

cable. Pinex was the only entirely new technique employed . “<=
_aa. _ oT!
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although several new problems arose from the use of barges; e.g.,

effects of parge motion on coilimetion and the effect of water

shine on newtrcni measuremants.

2. Charlie ard Tox, Bikini. Seven events (Fir, Sycamore, Maple.

Aspen, Fedwooc, Cedar and Poplar) were fired from verious north

Bikini locations. Several remote diagnostic schemes were deveitc._-

ed for these shots: 1) alpha was measured by a photoelectric

telescope picking up light from a fluor wa]l mounted on the show

barge; 2) high explosive transit time erd pin data wasobtained bv:

@ pulse telemetry svstem;5)were measured

from Teller Light by sweeping cameras end a photoelectric tele-

scope; and 4) interval times were measured by an eleztromagnetic

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)
4

secondary alpha on Dogwood; 3)

es4) secondary interval time on all three.

4, yvonne, Eniwetok. The last two UCRL shots (Quince and Fig)

were fired on Yvonne. EG&G operated 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. 5Y& Pp 5
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2.3.3 Program 24, Phonex.

a. Objectives.

To measure the number and energy distribution of the neutra

leaving the surfaces of devices associated with the Maple and

Hickory events.

b. Technique.

The neutrons were detected by observing proton tracks left

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

ethliene 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 of the neutrons were

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

order to protect the emulsions from blast and radiation, the

cameras were placed in heavily shielded collimators. For the

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

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

event two collimators were placed on Tare at distances of 240

and 400 yards.

c. Results.

The emulsionswere successfully recovered from all stations

and will be processed and scanned at Livermore. The data will not

be available for a period of several months.

2.3.4 Program A, Weapons Assembly.

The function of Program A was the field assembly of the

large weapon devices,

In the field each assembly team was headed by a Project

Physicist and a Project Engineer thoroughly familiar with the -

»

sneerys design, fabrications, and assembly of their device.

UPe0/ogg , gaerem™ PAGE 57%?
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Each device, prior to shipment, was completely trial

assembled except that dummy primaries were used. All devices

were air-shivned frem Travis AFB and delivered to their final

shot site without incident.

The following cevices were all assembled for testing at

 

EPG:

CODE NAME DEVICE NAMS REMARKS

Fir Fired in Bikini lagoon

Sycamore Fired in Bikini lagoon

Aspen Fired in Bikini lagoon

Maple Fired in Bikini lagoon 9

Buckeye Not tested because tne
g wecuivementer” Polaris Warhead

Redwood 3 Fired in Bikini lagoon

Cedar . Fired in Bikini lagoon

Dogwood Fired in Eniwetok lagoon

Poplar Fired in Bikini lagoon

Olive . Fired in Eniwetok lagoon

Pine Fired in Eniwetok lagoon

2.3.5 ProgramB, Weapons Assembly.

The function of Program B was the field assembly of small

weapon devices, ‘

In general personnel were organized and devices were

handled as described under Program A. Much advance experience in

assembly was obtained during the extensive hydrodynamic program

required to develop the designs fielded. Devices were never

completely assembled prior to shipment because of safety limita-

tions, but components and sub-assemblies were pre-fitted where- S¢
OEDUGE
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CHAPTER 2

SUMMARY OF EXPERIMENTAL PROGRAMS

2.4 TASK UNIT 4, SC PROGRAMS

2.4.1 Program 32, DOORKNOB.

The original intent of Program 32 was to measure the

neutron, X-ray, total thermal, and gamma-ray emission fror —-

megaton range nuclear device burst at an altitude of 250,990

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

a€s techniques became available for attempting them. These were

a sampling of the radioactive debris, optical coverage of tne °

burst, and a measurement of RF attenuation and refraction ctvuser

by the ionization of the atmosphere.

The techniques designed to accomplish the mission of the

Program and the specific measurements involved are as follows:

l. 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
receiving and recording station was located near the launch
site on Johnston Island.

All six carriers contained transducers for measuring neutr vi
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. Ld
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In addition the two stations 30,000 feet from the burst
measured X-ray and total thermal inputs at their locations.
Both transducers utilized ballistic calorimeters containing
resistance wires that were connected in a four-arm bridge.
The total Thermal was absorbed by a polished Aluminum cone
mounted inside of a truncated cone. The X-rays were fil-
tered through 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 evaluatior.
The noses were designed for parachute retardation and for
recovery from the ocean.

2. The Redstone carried two 4 Kme diagnostic systems fcr
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 liklihood of sending the
sampler through the densest debirs. This measurement was
made by carrying 5 cm. chaff to altitude on a Deacon-Arrow
II rocket, ejecting the chaff, and tracking it with a MSQ
Radar.

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

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

7. The warheads used on the high altitude shots were
modified, installed, checked out, and armed by Program 32.

4!
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Conclusions

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

ing exceptions:

PECPIED DOE
TARE FC

1. The two Rad-Chem Samplers appeared to suffer structur-
al damage at the time of 2nd stage burning, became unstab:
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 Kme 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. ,

hk, 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. te

2. Three instrument carriers, one at 80,000 feet altitude
and 95,000 feet horizontally displgced from the burst; and
two at burst altitude, one 40,000gees North and one ho, ooc
feet West of Air Zero.

3. Eight Deacon-Arrow II RF attenuation rockets.

of the beacon carriers, and the Redstone.

7a: PAGE <7

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

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

7. Warhead.

ORANGE Conclusions

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

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

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

4, MIDOT tracking was good.

5. The 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.

7. The WH apparently operated as expected.

2.4.2.1 Project 34.1.

Project 34.1 was responsible for the telemetry of high-

time resolutiondatarelativetoseveralareasof interest,

Cu
i)
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T An experimental early alpha systemwas tried out on 15

LASL shots with at least partial success. The interpretation

of these data is not yet complete. The system operates by

telemetry of two narrow pulses corresponding to two known gamma

levels or generations. The time between the pulses divided by

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

these measurements and interpretation of the data was complica-

ted considerably by their transmission over channels already

crowed with other data.

2.4.2.2 Project 34.2 - Yucca Warhead System.

The responsibility of Project 34.2 was to apply the device

fuze, and fire a DELETED device in support of the
 

DOD sponsored very highaltitude balloon test. This test devic:

for YUCCA consisted of DELETED —pressurized

and hermatically sealed, and fuzed with a radio command system

backed up with a baro controlled timer. The radio command

system also supplied signals to actuate the cannister deploy-

ment weapon reel out, and emergency cutdown. Cutdown signals

were also supplied by the fuze backup time and two clock timers

—opienlDoe ~ Cadx
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Radio command and monitoring of the system was accomplished

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

The EG&G timing 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 tne

flight deck of the USS Boxer at 164°, 30' E Longitude and 11°,

k5' N Latitude. At launch plus 8 minutes, altitude 7,000 feet,

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 balioon 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 detonatedby

radio command at H-hour Prime, 1440 hours, at 12°, 37' N Latitude

and 163°, 01.5'E Longitude.

The yield for YUCCA, estimated from the history rs

firings, was given by R. E. Watt, Last, asaga The only major

operational problem encountered during the test was caused by

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

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

interference disappeared.

2.4.2.3 Project 34.3. ‘

The objective of Project 34,3 was to procure, assembly, and

eheck 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 equipment for both checkout and firing was purchased as regula: (4
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device components or designed and fabricated by project personnel

Nuclear components were obtained from standard production through

the AEC.

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

nation with DOD agencies and other support groups to devise a

workable emplacement and firing system. This included taking

part in various conferences and test from the initial planning

stages through preliminary sea trials of the suspension system

and dry run activities prior to detonation. Checkoutand assem-

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

The device case and underwater signal cables were water-pressure

tested before acceptance from the manufacturer. The 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 troubdle 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 conditions and deteriation of equipment. These conditions

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

platform (LCU hull) in an anchored position.

A few trouble spots developed in the fabrication of equip-

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

agencies. These conditions were brought about by poor coordina-

tion between the users and fabrication agencies.

For any future test of a similar nature, the following

recommendations are offered concerning the activities of Project

34.3: OS
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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
& more stable platform for the zero firing and instrumenta-
tion system, would be desired,

2. More time should be allowedfor 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 recorded 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 lbs

‘eae PAGE 779
f ma...



wu 2-45D

speed and temperature. The same will apply to the recorded data

from Lualualei and French Frigate Shoals. The Microbarograph

data from Eniwetok is being forwarded to Sandia Corporation for

evaluation. {

DELETED

! hes aGY
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pELETED

2.4.2.6 Project 34.6

Project 34.6 has responsibilities in three distinct and

unrelated areas as follows:

1. Systematics, which consists generally of an intimate a-~
current Knowledge of the complete device firing systems yvi“%h
staff advisory responsibilities to the Commander Task Unit °.

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

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

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, althougr.

still valuable, suffered somewhat from manpower shortages in as

much as the other two functions are absolutely necessary to a

shot and systematics is not.

For future operations 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 “Oo,

four steps in the history of the device as follows:

COPIED/D
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. Prior to device assembly.

. After devite assembly, prior to transfer to Zero Site.

1

2

3. After transporting to Zero Site.
i .

. At pre-arm,

2.4.2.7 Project 34.7.

The objective 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 environments, and from observed instances of deviation

in radiation damage criteria between in-reactor exposures as

compared with prompt nuclear bursts.

Specimens of transistors, diodes, capacitors, resistors, -

plastics, semi-conducting materials, detonators and high explosive

materials were exposed to prompt nuclear dose rates in the range

from , DELETED The effect produced in these specimens

will be compared to effects produced in similar specimens exposed [a
ae

copienOOF in reactors to the same total neutron dose at much lower rates.
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2.4.2.8 Project 34.8.

The objectives of Project 34.8 were:

1. Make the necessary measurements on QUINCE event to
deleniate the fallout gamma radiation yleld produced by a
surface detonation-on dandof al DELETED

DELETED

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-
vailing downwind direction was available for radiation
monitoring, necessitating placement of bulk of the instru-
mentation in the lagoon. There were 92 lagoon stations,
46 land stations, and 8 reef stations. The bulk of fall-
out instrumentation consisted of sticky pan fallout coll-
ectors. Sticky pan collectors were mounted on small buoys
in the lagaqon and on steel pipes in the reef area. After
exposure, pans were counted in a fixed geometry. Lagoon
and reef pan readings were calibrated in terms of full yield
intensities by dose rate measurements over the available
land and old flat-topped barges which were anchored in the
lagoon. Dose rate readings on land and on the barges were
made by hand-monitoring and by automatically recording
instruments.

2.4.2.9 Project 34.9.

Project 34.9 was responsible 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

were necessary to assist Project 34.8 in constructing a fallout

model, so
pe

2.4.2.10 Project 34.10.

One of the objectives of Project 34.10 was to measure 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.

PAGE GS
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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.

pest

| CoPiepy
LAL Reoe qe. PAGE 2



a! 2-51
2.2.2 and 2.2.10 Addendum. Programs 10 and 18. Teak

Objectives.

{
The objectives were to measure the total thermal, thermal

power, time interval and optical-spectroscopic observation of

high altitude fire-ball phenomena. oy
¥

gfotat thermal measured at Johnston Island—3 2

Featories per cm . Assuming atmospheric transmission c.

V638 which was the mean noon value on four preceding days, +7:

corresponding thermal energy release from the bomb was DELETED.

pELETED This low thermal energy release (as seen from sea level:

“tenot unrealistic because a large fracticn of the early he ot

temperature fireball radiation resides in the u:‘ra viole:.

which is absorbed in the atmosphere, parviculariv in the ¢zone

layer. The duration of the thermal pulse for deposition of

90% of the incident energy was
ee

 

The resultsofthe experiments designed toattain the

third and main objective of the two programs were unfévorably

“flo, BETected by the burst location error. Specifically, informa-

%¢. thon on the very early development of the fireball could not

cor‘oy\poe

ENnL &

be obtained, since none of the collimated instrument channels
”
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coveredthe true burst location. The most interesting phase

of the fireball development could therefore not be observed.

However the limb and so called envelope spaces, between radii

of & km and 12 km, yielded interesting time resolved spectri-

scopic date for times uv *9 5 minutes afte: the burst. “™.:y

require muck svecific attention ard anzlysis. Generally >ne

can say that tne records “ill vrovide information on tie

fluorescent yield of gamma ray and x-ray excitec air, or cne

energy deposition in the air versus distance frow gource, and

thus indirectly on source strength; infermatton on transition

processes in the meclum and low exergy ¢evoeition range, on

gas temperatures and cooling rater; also 2uGus errly resonbiae

tion processes. One record shows nautio. tl'ux effects cn air.

Cursory inspection of the spectrograms and cscillioccope craces

indicates higher temperatures, a greater degree of ionizatica

at a given radius than expected and thus larger cimesions of

the luminous fireball. This is born out by the observation

that the emission by molecular species at 12 km from brrst

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 expected. On the other hand there are

indications that the core area of the fireball was less bright

than predicted indicating a higher rate of colling by radiat..

flow towards the edges.

The project plans to analyze also high speed photograph!.

ogy data for radius versus time and brightness versus time infor-

mation, With some good luck the combined information may Vo

Ca PACE &
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suffice to check and revise current theory and provide a

reasonably comprehensive understanding of high altitude fire-

ball phenomenology.

2.2.9 Addendum. Program 17. Teak, Orang?

A variety of electromagnetic sisnals were recorded on

both shots. No analysis has been atteipted yet.

2.2.2 and 2.2.10 Addendum. Programs 10 and 18, Orange

Objectives.

Objectives were the same as for Teak. After failure to

obtain early fireball core data from Teak shot, an attempt~s-

made to obtain such data from Orang? althouzh one had to éxpe.

veryhigh reactionrates, DELETED :

DELETED Many instruments were vwrerefore pointed at

 

Theburst 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 believe that clear visio:

from Johnston Island was manfdatory 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 area), resultir

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

mission for the collimated observation channels was even less.

Instrument and station performance record was good. Not one

single NRL operated instrument failed; at the LASL end 57

oscilloscope channels recorded out of a possible 61 and Bowen
a4

and spectrograph channels operated. =

eee qu PACE o>
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‘

The majority of the spectrographs and cameras registered

either no or only weak signals. However three instruments

(two NRL - one LASL) recorded relatively late time informatio:

which appears valuable. Also many photoelectric channels

wrote a readable signal. These data describe qualitatively

the fireball behavior from approximately 1 millisecond on,

Information for earlier times is not entirely abse xt but very

sketchy. Nevertheless there is a fair 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 photographic

records taken from airplanes.
f

copied! Doe
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CH:PTER III

GENER'L \CTIVITICS OF T 3 SROU.’ 7.2    

3.1 I-ISSIONS

Pert of the mission assi ned to JTF#7.by acreement between “EC and DOD

wast’

1. Prepare for and’ conduct in the spring and summer of 1958 tests of
such experimental devices as mcy be approved by the DOD or -2C.

2. Prepere for and conduct in association with the above tests cxpcri~
ment>1 measurements necessary for the successful completion of the tests
as approved by the DOD or the :.dC, and such weapons effects pro-rams cs
may be approved by the DOD or the AEC,

3. laintein the ZPG as a closed area within the capebility of forces
available.

4. Assume responsibility for safety of pepuleted islinds relutive to

hazards introduced by the operation.

In order to accomplish their mission, JIF-7 assi;ned the following re=

sponsibilities to TG 7.1:

1. Fosition, arm, and detonate the nuclear test devices as authorized
by CJTF S=VEN,

2. Conduct such experiments on each nuclear explosion as are needed to
fulfill the technical requirements determined by appropriate -uthority
within the AZC and/ or DCD, and are in addition operationally feasible,

3. Provide such technical information, guidance and services to all
perticinating elements of the Joint Task Force as may be required for
the conduct of their respective missions,

4e Ascertein and transmit to the appropriete headquarters the require}
ments for services to be furnished to Task Group 7.1 by other partici-
poting elements of the Joint Tesk Force,

5. Submit check lists of tasks to be accomplished for period prior to,
during and after each detonation,

6, Subnit a written final report no l<ter than 15 days subseqient to
the last detonation of the H.ADT..CK test series,

3e2 ORGANIZATION AND CQIAND &2L TICHSHIPS

3.2.1 Organization. The Task Group 7.1 organiz<tion for H’RDTACK, shown in

Figure 3,1, represented a change in- rovenent—over the Redwing organi-

wi PCE CF AS
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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 mejor 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 prozrammatic task
units; Tcosk Unit 5 continued to provide all timing end firing and to do
some experimental work for Task Units 1, 2 and 3; and Task Unit 6 pro-
vided the usual RadSafe services, }

Wie

2, Additional deputy commanders were provided end-it-+ms intendédthat
no limitations be placed on their. use. This facilitcted samewh2t in-
dependent operations in two locations, and later three when Johncton
Island was added, Unfertunately. one of the deputies was made evailable /.
for only two. months; and another was limited as to the n:ture of his
employment by the agency which provided hims

34 On October 1, 1957 Dr. Gaelen L. Felt terminated his employment et
LASL, Mr. Don B. Shuster of the Sandi2 Corporation replaced him as
Commander Task Group 7.1, 4s a result, the Commend Section was repree
sented by each of the five major Task Units, Neither the commander
nor any of the deputies performed any speciel Tesk Group functions for
their parent organizations.

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

The organization chart of Joint Task Force SEVEN, shown in Figure 3.2,

differed from the Redwing chart by omitting a dotted line called "Scientific

Supervision" from the A&C to the Deputy Commander for Scientific liatters to

Task Groups 7.1 and 7.5,

342.2 Command Relationships. Cormand relationships were closer to the mil=

itary pattern than they were to those for cperations at the Nevada Test Site,

One important difference fron ‘normal military conmand releztionships was

that the Task Group 7.1 concept of operations anc operation plans stermed

from the Laboratories! and DOD device and weapons prozrams and experimental

_ programs, over the composition and extent of which the Task Group and Task

hace *dyerdet

Force had little or no control. , Because of this, and because support of the
IN

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 tf,

7 aan Pas BS /
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ways on those of 7.1.

CJTF SEVEN authorized direct relationships among the various

Task Groups once he had established plocy and major items of

support.

Relationships of 7.1 with the Joint Task Force and with

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

lent supprt 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 Support yet received from a Navy Task Group.

Relationships within Task Group 7.1 were close and cordial.

During the planning stage the Task Group Commander and members

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

and to program and project sites as necessary to get firsthand

information on plans and requirements; and to insure operational

feasibility, safety, coordination and adequate support. Many

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

Necessary meetings were held at locations most convenient for

the bulk of the
t

coPieRlO Come 7/
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participants-=Los ilamos, .lbuquerque, Livermore, Travis .FB, Cape Canaveral,

and San Diese, to name a few.

3.3 PLANNING AND TRAINING

3.3.1 Procrams, Concepts and Schedules. Planning for HoRDTCK was compliee!
te “fi wee toa wm pes teats ward fb. ot

cated by the lateness of the Nevada Plumbbob,/and by delays in 2 decision is
AL nsps

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

 

availeble. lLateness in the availability of AEC funds for work at the =FG,

uncertainties regarding the starting date for HsADTaCK, and failures of th>

arming and firinz systems of the Redstone test missiles added to the plan-

ning difficulties.

|.fthe first shot of Plumbbob was fired on May 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 W.RDT..CK participants were

heavily committed in Plumbbob; and the results of the Plumbbob tests vitelly

affected the shots to be fired end the experiments to be done on H RDT.CK.‘

~ The possible use of Taongi, in conjuntion with an instrumented ship for

diagnostic measurements, proposed by UCRL for their large shots, in order to

take advantage of presumably better firing weather there than at Bikini,

affected shot schedules and leations, scientific and base facility construc=-

tion, and military and’ ASC support. The decision by the AEC tht Teongi was

not to be used was not made until June 7, 1957. Until thct time two alter-

native uses of bases had to be considered in all 7.1 HARDTACK plans, £ &

ue anC funds for base facility construction were not made available until

lete September 1957. This made base facility compete with scientific cone

struction for personnel, material, facilities, and services, and delayed —

both of then. :

On October 22, 1957, the Commission decided th t, subject to Presiden=

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

LANL RC c , .
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DO 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 assigned

starting date of April 1, which seemed impractical and inefficient, and «

recommended sterting date of lay 1.

eo
we” ending in

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

and project personnel,

By the summer and fall of 1956 the three services had decided on the

shots they planned to sponsor for H.RDTACK and the major projects they .

wanted to carry out. «After review and recommendations by (FSP, there emerge

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

the operation. It consisted of cnc220 shot at 90,000 feet altieg

tude; two underwater shots, Sne at the bottom of Eniwetok lagoon in

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

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

Ss250,000 feet and 100,000 (later 125,000) feet.

By the time an informal Eniwetok Planning Boord with representatives

of LASL, UCRL, Field Command AFSUP, Sandia Corporation, and Task Group 7.1

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

in addition to the five DOD shots, were being considered for Operation HiRD=

TACK and served as a basis for discussion:

Number Hethod of
of Shots Yield range Liountin=

L/SL: 1 barge
6 barge
2 surface
1 Se barge or tower
2 tower

UCRL: 4 oy” barge
%, 4 9 1 surface, 3 barge 4,
Ly, 1 tower or barge
“he tower or barge

4 tower
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L.SL's concept of its H-RDT..CK experimental program was thet yield

measurements would be required on 2ll devices, and time interval on all two

stage devices. Alpha measurements would probably be required on all larce

<>
oo

Cnly the two surface

devices, and possibly on all devices,

grww

shots would be heavily instrumented. Although the above listing did not

include an official LASL list of shots, and although shots might be cancel~

led, added, or substituted, the magnitude of effort involved and the total

number of events required by the Laboratory should not change appreciably.

UCRL wes planning very simple diczgnostics, to be measured et 2 distance

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

  

—w

DELETED On the lzrge twoestage devices UCRL was plane
Se

ning to measure time interval. They; might include photo pipes on some.of the

 

barge shots, but were presently planning on only one heavily instrumented

shot. (It was later decided to not fire a heavily instrumented shot in the

"H:ARDTACK" operation).

Concept Of Operat ions:

1. Lencth of operational period should be minimized.

2. Dual capability for large shots was required.

3. iftual interaction between agencies should be minimized.

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

5. Capability for operation if Taongi is not mede available should be
provided, if possible.

6. Any proposed shot can be done on Bikini,

7. Eniwetok shots should be limited to 5 iit meximun.

The above principles were agreed upon as being a desirable basis for

planning, and rethto the following tentative concept. Yi

2,+Oy UCRL would plan to do the four lerge shots on Taongi, and the remainder

og a
“hee cd PAGE #7
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of its shots on Bikini ‘toll, using the Eninman (Tare) complex as the central

base of operations. There +wes some possibility thct 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 grecter thanifBecause of the high estimated yield of

thet shot ay it might not be feasible to use Eniwetok because of prin=-

ciple 7. above. (It was lcter decided th:t it was feasible.) It was susgest-

ed thet, for planning purposes, the DOD consider splitting its shots between

the two atolis, with high altitude shots at Bikini and underweter 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 zgreed to try to accommodate’a

LASL large shot position in the Bikini Romuriklia-Aomoen (Fox-George ) region,

and LASL agreed to try to maintain a Livermore tower site possibility on Enie

wetok,

It was further agreed that a target date of Nay 1 for the first shot

should be established. UCRL estimated 6 weeks as the length of their opera-

tion if Taongi were available, or ten weeks without. LASL estimated that 2

to 24 months would be needed. Thus, a combined operation would require pere

haps 3$-months of shooting.

Additional aircraft would be required in the HARDTACK concept of opera

tions included the detontion of two large shots within twenty-four hours.

Because of the number of aircraft involved, the AEC should consider this con-

cept and approve. If the Commission accepted a program such as outiined above

for HARDTACK, a dual capability appeared to be mandatory,

Each Laboretory required six samples per shot and, under such circume

stances, 2 dual capability required twelve operating aircraft plus two operat-

inga aircraft, plus spares. Because of the altitude requirements and

/Lin,aeOE a PAGE To
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weather problems during summer onths, this should include ten Be57B and four

Be57D type aircraft.

From this and other meetings of the Eniwetok Planning Board, from the

device and experimental programs of the twoLaboratories, and from the exe

perimental programs of the DCD and Sandia Corporation and the fEC/D0D support

prozrams, Task Group 7.1 developed an Operation HARDTACK General Concept,

given linsited distribution in draft form on April 12, 1957, It was issued or.

June 1, 1957. The foreword stated, "+-as usual at this stage of an overseas

operation, prior to receipt of JTF SEVEN plannin~ documents and without CUTF

SEVEN approvel, in order to provide the early planning guidance needed by

the personnel of Task Group 7.1 who will particinte in the operation," ‘The

shot schedule given in the Concept included 27 shots, listed in Table 3.2.

Planning assumptions and besic principles included the following:

1. Operation HARDPACK 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 ahot sites, and shots
covering a wide range in yield will be fired at each.

3. So far as possible, firing 2t either atoll will proceed independ-=
ently of activities at the other. This concept includes thepossibility
of simultaneous firings at both atolls.

4. &# capability to conduct operations from afloat will be maintained at
Bikini Atoll and an emergency evacuetion capability will be maintained
at Eniwetok.

5« Consideration is being given,to the use of Taongi Atoll as a third
area of operation. (This provision was elimin:ted a week after the Con-
cept was issued.)

6. The detonztion time for each shot will be determined by pertinent
operation:1 and experimental considerations. The probable detonation

time for most shots will be between 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 conting .

gencies,, There were also chances in planning assumptions and basic principles. p
* COPIED /p--
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Late major changes in this schedule were caused by a decision early in

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

2. Necessity of redesign and return of devices by LiSL 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 » disted 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 independent operations
and fire shots simultaneously at cach atoll, Bikini and Eniwetok, under
the immedi te supervision of a Deputy Commander, TG 7.1 residing at .the
atoll,

2. The devices to be tested by TU=-l (L.SL) will be detonated from sites
in the vicinity of the northern islands of Eniwetok Atoll. ee

DE vill be deton:ted -t Bikini \toll with zero sites for
eir larger yield devices near the northern islends, and forthe smaller

yields near the southern islands. Both lcboretories will normally fire
their devices during the last hour of darkness before sunrise.

3. Two of the five DCD nuclear weapons, as warheads in the Redstone
lidssiles, will be launched from Bikini Island. They will be fired at
nicht 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 Enivwetok ‘toll, the first in the deep ocean, the
second within the lagoon. The high altitude balloon shot will be launch-
ed from the aircraft carrier, USS BO-LR, positioned in the open sea ,
between the two atolls, These shots will be fired during daylizht hours.

4. Dry run tests of firing procedures and electrical si-nals for the
effects and diagnostic systems, as well as rehearsals of special evac~
uation and re-entry measures wil] be announced in o»erational letters
for each event. Essentially, after a scheduled ready date, each day will

5. The Bikini Atoll will be evacucted of all personnel (except those in--
volved in firing operations) for the Sycamore cud Foplar berce shots off
of Namu (Charlie) Island. For the two shots, Teak and Orange, certain
experimental stations, not on the Redstone ilissile trajectory (or its
reciprocal), may be manned under specific authority of CTG 7.1. Othere
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),

and recovery operations will be initiated from the Nan base rather than

4%, = PGE PP

“t 6. ‘hen evacuation to shipboard is required, normal posteshot RadSafe V3
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from afloat. The capability to conduct operations from
afloat at Bi. 1, 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 Firing.

The Arming and Firing project was responsible for activities

as follows:

1. To meet with other interested agencies prior to the

operation in determining suitable specifications and delivery

dates for the firing components.

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

to the first dry run. This was known as the compatibilityeheck

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 check 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 agencies

_ . eoncerned in determining dry run schedules to fit their needs.

2
S%. 5. To coordinate the activities of the arming party. The
2
© Darming and Firing Coordinator was in charge of the arming party

and was responsible for the security of the device in the absence
2 Sa
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of security 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 precautions. It was also the

responsibility of the Arming and Firing Coordinator to organize

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

or routine dis-arming operation, again observing accepted safety

procedures.

During Operation Hardtack a total of 32 devices were

successfully detonated (total does not include Teak, Orange or

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

operations were carries out, due mainly to weather delays: °

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

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

Sa PAGE 2
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3.3.2 DETERMINATION OF REQUIREMENTS

The pop syiten fer planning the suppert ef everseas miolear tests makes

4t necessary to sutmit requirements long before the shot schedule is in any way

firm. Therefore, these early estimates are larv2iy coverned by the experience

gained from the pasteperation tallore? to suit whatever is already know

abeut the coming operation. Se far it has proved safe to assume that each

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 conclusion of Redwing, it was evident

from the beginning ef Hardtack planning that these shots would require a very

substantial amount of support in addition 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 te discuss Hardt-ck support requirenents,

stating that CJTF SEVEN needed these requirenents at the earliest possible

dete. 7.1 estimates at tat time are show in column 2 of Table 3.4 which

lists, except for motor vehicles, the principal items of military support of

both direct and indirect interest to 7G 7.1. No distinction is drawn in the

table between itens of direct interest to TG 7.1, such as a comand and firing

ship and effects ships and aircraft, and items resulting from TO 7.1's require=

ments for services, such asbase facilities, transportation and eommnications,

which generate material requirenents in the task groups which provide those

services, t

CJTF SEVEN held a logistics and construction conference on February 19 ani

@ planning conference on February 20, 1957. The first conference dis-

UpDUR
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cussed base construction, supply, and requirements for vehicles and harbor

craft. CTG 7.1 asked for a total of 350 vehicles and was allocated 305,

Details of the motor vehicle program are discussed in Section 3.7.5 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

requirements. Ship and aircraft requirements are listed in Table 3.4, columr

3e

These and later meetings, many exchanzes of visits with theTask 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 reonirements and recommended schedules

for meeting them.

In addition to providing the items listed in Table 3.4, the 42C and DOD

also supported TG 7.1 as outlined in the following par2graphs,. .

The Albuquerque Operations. Office and Tasik Group 7.5 provided extensive

base facilities throughout the EPG including billeting, construction of

scientific stations, shot sites (including 22 barges and 6 LCU hulls) and

71's major communication facilities. «mong the many scrvices provided by

the AEC were boat pool services at both atolls; housekeeping, messing, medicel,

dental and laundry services; and the badge system.

Headquarters, JTF SEVEN, provided communication and weather and fallout.

prediction services,

CTG 7,2 operated the bese fecilities 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

intereatoll surface lift including transportation of shot barges; helped to Sx

FlewfeDOE ous PAGE Sr?
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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 undere

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: :r.

the decontaminetion of ships and craft.

The Boxer transported several of the devices to the forw2rd area and

HSTS continued to provide re-ularly scheduled surface lift between the West

Coast and the ='G, .«s the operational period approoched, lSTS increased the

frequency of scilings and provided two special ships to expedite the shipe

ment of large numbers of scientific trailers, Two I'STS T«IST's were assimed

for local surface lift. They, together with the I'STS transport Ainsworth,

augmented the Navy's evacuation capability.

The Navy carried out alteretions on a number of Naval ships and craft

and one ITS vessel as necessary for their support of scientific functions.

As shown in Table 3.4, the sir Force provided sampler aircraft; effects,

photographic and other scientific project aircraft; helicopters at Bikini and

Eniwetok; liaison planes; intereatoll air lift and off-atoll- support, ‘leather

planes and much of the weather service were also rrovided by the Air Force.

1::TS provided air lift of military personnel between the “est Coast and

Eniwetok, and of contractor personnel between Hickam and tniwetok. In addi-

tion, ii:TS lifted hundreds of tons of urgent freight, furnished all of the

sample return services, lifted most of the devices from the United States to

Eniwetok, and in several cases, returned them to the US for modification and

brought them ont again,

AOe Details and statistics of a number of the items of support provided by bf
nv

ree Re / CoPiEn —_- PAGE $F
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|the AZC and the DOD are covered elsewhere in this report.

3.3.3 Trainine And Rehearsals, Training and rehearsals for H.2DTACK commen=

ced in the United States, and continued overse:.s throughout the operational

period.

The training prozrams were designed to meet Task Group scientific, orsr-

ational, technical and safety requirements cnd, insofar as possible, to allo.

rotation of individuals without jeopardicing the prograris.

In order te make the moximum use of project RadeSafe monitors, epproi-

mately 250 were trained at the 3PG, Training courses were conducted at Parry

Island, Enivetok Island and Enyu Islend commencing licrch 17, 1958, Courses

were either four days or one day in duration. The training period lasted for

nine weeks. Four chemical laboratory technicians were trained in basic radio=

chemistry techniques st LASL. Seven instrument rep-ir technicians were trair-

ed at the US Naval Schools Command, Treasure Island and at L‘SL. In addition,

39 men perticipeted in the Rad-Safe program at NTS during Operation FLU!BROB

on a training basis. Other training was provided by the US army First Radioe-

logical Szfety Support Unit in the normal unit training prosram,

In preperetion for H\RDT.ACK, there were several firings of RODSTONE

missiles -t Cape Canaveral beginning in the summer of 1957 and ending in

March 1958, none of which was completely successful, They did serve, however,

to point up serious defects in the arming and firinz system and to alert the

project personnel to design and procedural factors which might well jeopard~

ize or delay the Bikini tests,

Practice launchings of the Yucca type T-lloon from the ground were con~

ducted at Eniwetok during July 1957. ‘hen these proved unsuccessful because

of the normal surface winds velocities experienced -.t Eniwetok, practice .

launchings were mede from the USS BOXOR off San Diego from September 9 to ll,

1957. ‘ith the BOZR steaming down wind at the surface wind speed.a

i hr£/o0g wa woe [C
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were consistently successful and this was the method used during H‘RDTACK,

In the PG there were eleven rehecrscl launchings of the YUCCA type balloon

from the BOAER, including one with a duumy wearon and high explosive, before

the YUCCA shot.

During the p2riod from November 9 to 16, 1957, the U3S GRASP (1R3—=24).

in preperation for,and as feasibility studies of her HARDT«CK mission, cone.

ducted two positioning tests for underwater devices off OAHU, T. He

Associited with the TiK and OR.NGE missiles were pods, some of which

had to be located and recovered fron the ocean sfter the shots. In addition,

there were several rocket pro:rams, including samplinz rockets, which re-

quired posteshot location ane recovery of nose cones and other perts, Pre=

liminary location and recovery teste were heir at Salton 3ea, California on

December 6 and 7, 1957 and off Point Mugu, Californie between January 20 and

23, 1958.

A full sezle Tas’ Force rehearsal of the TEAK event, to include token

evacuetion of the Bikini Atoll, was cancelled when T_.K was moved to Johnston

Island. Commander, Joint Task Force S=VnN then desided ito iold a full scale

rehearsal of the riR evert, to include those parts of POPLAR and SYCAIONE

which required virtuaily complete evacuabion of Bikini. The USS POOR and

USNS AINS‘IORTH proceeded to their assigned areas of operretion approxinetely

thirty miles south of ENYU, Communications were thorauenly tested, but only

token evacuction of personnel was dirdcted and cerricd out.

Cn Ninmusei, day, Joint Task Force SEVEN held a rchearsal of UiERELLA in-

cluding positioning of ships, lowering the durmy d:ice, token evacuation

from ships of the target array, and a complete test of conmnications, This

was the last full scale rehearsal at the EPG,

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 car Gi

f topien om pace SS
INA
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or more often until results were satisfictory, then once a dzy through shot

time or postponement. At least one full-power dry run, and one "hot" dry

run, when appropriate, were conducted rior to each shot. 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.l:

of operations of particuler importance to then, perticulerly where there was

some question of scfety, feasibility, best technique, stand-by methods, aid

length of tine required, if time was critical. CTG 7.1 also held mary com

municctions and frecveney interference checks.

These sicncl suns, project rehe2rssls sid coumuicutions checks were of

the utmost importance to CTC 7.1 and to the successful completion of the -

scientific missions.

{ DOPIED/D0E C2.
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TABLE 3 el .

- KEY P2RSONNSL OF TSK GROUP 7.1

Unit or Section

Commander

Deputy Commanders

Deputy for Administration
Classification & Tech Rpts

Arming & Firing Coordinator

Safety
Jel, Personnel & Admine

istration

Military Executive
J-3, Plans & Operations

Assistant J-3

Jel, Logistics & Supply

J-6, Engineering, Constr &
‘Taintenance

Tel, LASL Programs

Advisory Group

Technical Assts

Jel
J=3
Job,
J-6
J-7 Design
Photo

Reports
Computers

Weapons Assembly
Program 10 —

con enDOE
LiL RO

Name Srgarization

Don B. Shuster Sc

Valter D. Gibbins WRL
Bernard J. O'Keefe EG&G
Ernest A. Pinson, Col., USAF FC, AFSIP
Dunean Curry, Jr. LASL
Philip F. Belcher LASL
John 1, Harding AL
Robert D. Krohn LASL
Leslie t:. Redman LisL
Edwin L. Jenkins sc
Robert Burton - $C
Charles H, Stockley sc
John P, Johnson sc
Roy H, Reider Lish
armand W,. kelly IASL
Sarmel R. \hitaker LiSL
Robert C. Beiler LAisL. -
Kenneth 4. Noseck, LtCol, USA IASL
Emil 4. Lucke, Col, USA - LisL
James T. «very, dro, Col, USA L‘SL
Robert H. Gattis, Col, USF LSL
John H, Vendell, CDR, USN LASh
Harry S, Allen LASL
Robert J. Van Gemert L3L
John '], Lipp Lish
Robert '). Nevman LaSL
Rea Blossom LASL
Bob E. ‘att L.SL
R. Lee Aamodt IASL
Herman Hozrlin LASL
Keith Boyer LASL
Alfred T, Peaslee, Jr. IASL
David’ A, Liberman LASL
Andrew I!, Koonce LASL
Alvin L. Embry LASL
‘ilidam B, Sayer, LtJG, USN LASL
Santo Italia, liaj, US/F LiSL
John ‘i. Lipp LASL
Rea Blossom LASL
James H. Hill LASL
Robert C. Crook IASL
Robert Perlee IASL
John li, Harding LASL
Paul E. Harper LASL

R. Keith Young LiSL
Herman Hoerlin LASL
Joseph F. Imullaney LASL

meg PAGE



Proj 10.2, 10.3
Program ll —

Proj 12.2
Proj 11.2

Proj 11.3

Program 12
Proj 12.1

Program 13
Proj 13.1

Proj 13.2

Proj 13.3

Program 14
Program 15

Proj 15.1
Proj 15.2

Program 16
Program 17

Proj 17.1
Proj 17.2
Proj 17.3

Program 18
Proj 18.1

TUe2, UCRL Programs
Alternzte
Asst to Commander
Advisory Group

Rad-Safe
Safety

Electrical Systems

Device Systems Coordinator
Assembly Facility Coordinator

Support Staff Sections
Coordinator
Alternate
Field Services
Leh,
1-6
Documentary Photo

Program 21
Proj 21.1
Proj 21.2

Proj 21.3a
Proj 21.36

Proj 21.4.
Proj 21.5. Ctr'F3A20

Program 22 AN Re g

Donald iestervelt
Georce A, Cowan

George A, Cowan
Paul R. Guthals
Philip F. Moore
Charles I, Browne
R. Lee Aamodt
Vendell A. Biggers
John S, ifalik
Robert B. Patten
Robert G,. Scharrer
Sidney N, Singer
Leland K, Neher ©
John Brolley, Jr.
érthur N, Cox
Herbery E. Grier
Robert S, Fitzhugh
Neel ‘i, Glass
Ralph E, Partridge
Ralph E. Partridge
Maurice Janco
Ralph E, Partridge
Herman Hoerlin
Harold 5, Stewart
Frank Harrington
Harry &. Keller
Charles ©, Viclet
Jerry Zenger
Harold Brown
John 5. Foster
Kenneth Street
Louis F. ‘outers
William ©, Nolan
John 4, Vineyard
Bruce Linkous
Valter Maupin
Robert Tockey
glter F, 4 nold
Valter Deckér
arthur ‘“‘erner

Kenneth J, Copenhagen

Vernon Denton
Clifford ::, Bacigalupi
Roland ‘!, Wallstedt
Daniel J. iiurphy
Robert B. Fetrie
Raymond H, Jaeger
Robert, H, Goeckermainn
Robert H. Goeckermann
Roger E, Batzel
Edward H. Fleming

' Edward H, Fleming
Floyd F. “omyer, Jr.
Norman A, Bonner
Myron WU. Knapp

3-17

LisL
L.SL
Lash
LaSL
L.3L

LASL
L.SL
LASL
EG&G
SC
IASL
LSL
Lish
ASL

LASL

UCRL
WRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL
UCRL

P.GE SC
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Proj 22,1 william F, Neliaster UCRL
; Arnold F, Clerk UCRL

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

Program 24 Francis C,. Gilbert UCRL
TUe3, DOD Programs

Technical Asst
Operations
Requirements Branch
Administrative Office
Reports Branch
Logistics

Kenneth D, Coleman, Col, US\F FC, ..F5\/P
William R,. Hammond, liaj, USAF FC, AFS‘P
John C. McClure, LtCol, USAF FC, AFS'P
Vidlliam A, Mowery, LtCol, USA FU, .F5''P
Charles A. Swartzell,Capt,USA FC, AFS.P
Valter J, ldller
George P, Forsyth, Maj, USSF FC, :Fo.P

Deputy Cormander, Eniwetok Alfred H. Higzs, Capt, USN FC, -Four
Special Asst, Navy Corwin G. Mendenhall,Capt,USN FC, 4Fo.P
Special Asst, A/C Mod Jack G, James, LtCol, USAF FC, .PS'P
Classification Charles R. lioorhead,LtCol,USA FC, AFS./P

Deputy Cormander, Bikind Harold Black, LtCol, US FC, :FSUP
Special Asst (ABIA) Roger Ray, I.aj, USA FC, AFSUP
Special Asst (VHA) Harry Cc. Henry, LtCol, USF FC, sFSWP

Program 1 John '', Kodis, LtCol, USAF FC, AFS!
Proj 1.1 Elijah Swift, Jr. NOL
Proj 1.2 Peter Hanlon NCL
Proj 1.3 Elijeh Swift, Jr. NCL
Proj 1.4 Andrew {/, Patterson SRDL : ”
Proj 1.5 Tom Iie dillan NEL
Proj 1.6 lewis W, Kidd SIO
Proj 1.7 Julius J, Meszaros BRL
Proj 1.8 Lawrence I, Swift — SAI
Proj 1.9 Edward H. Bultmann, Capt, USAF AFS‘-C
Proj 1.10 Jack T. Pantall, Jr., Capt,USaF AFCRC
Proj 1.11 Francis B, Forzell ONR/..RF

7 Proj 1.12 Jemes F, Halsey AFERED
Proj 1.13 James *!, ‘:inchester ONR

Program 2 Gordan C, Facer, CDR, USN FC, aFS.P
John i. Chiment, Iaj, USA PC, AFSUP

Proj 2.1 itichael lL. Bigger NRDL
Proj 2.2 iiichael li, Bigger NRDL
Proj 2.3 Evan Ce Evans, III N2DL
Proj 2.4 John ‘', Kinch CuiL
Proj 2.6 : Thomas D, Henscone IRL
Proj 2.7 Paul A, Caldwell NRL
Proj 2,8a & b Richard R, Soule NRDL

Program 3 John F, Clarke, LCDR, USI’ FC, AFSUP
Charles Wi, Gulick, Jr.,LT,USN FC, AFSuP

Proj 3.2 Gifford H, slbrizht, LTJG, USN NCERL
Proj 3.3 Harry L, Rich DTtiB
Proj 3.4 Edward H, Bultmann, Capt, USAF LFSC
Proj 3.7 William J. Flathau CCE
Proj 3.8 Jomes J. Kearns BUSHIPS

Program 5° Frank E. O'Brien, Lecol, USAF FC, AFSIUP
Proj.5.1 William R, Lounsberry, Capt,USAF [ADC
Proj 522 Paul 4, Anderson; LCDR, USN BUAER
Proj 5.3 “Norris A. Esmiol, Jr.,LCDR,USN BUAER
Proj 5.4 Frank E. O'Brien, ItCol, USAF FC, AFSUP

Program 6 ; top Edward Ge Halligan, LtCol, USA FC, AFS\P
i; Uit Severino Martinez, LtCol, USA FC, AFSWP

ae. P.CE SR
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Proj 6.3 Edward E, Conrad DOFL
Proj 6.4 Felix J. Lavicka USASIGRDLAB
Proj 6.5 Gerald Carp USASIGHDLAR
Proj 6.6 Cecil J, Bastian US:ASIGRDLAB
Proj 6.7 Glenn NM, Davidson NOL
Proj 6.8 Robert E. Lev, LCDR, USN DL
Proj 6.9 Burton D. Jones, lst Lt, USA USASIGRDLF 3
Proj 6.10 George J, Gassmann AFCRC
Proj 6.11 Lambert Dolphin SRI
Proj 6.12 Gerald Carp US.ASIGRDLAF
Proj 6.13 Berne L. lynn MIT,Lincol::

Lab
Program 8 William C, Linton,Jr.,liaj,USA FC, APS?

Proj 8.1 Willard L, Derkson NIL
Proj 8.2 Richard NM. Brubaker, Maj, USAF AFCRC
Proj 8.3 Lewis Fussell, Jr. EG&G
Proj 8.4 liam B, Plum NRDL
Proj 845 Ralph Zirkin BULER
Proj 8.6 Charles J. Cosenza ADC

Program 9° William H, Sheaham, LtCol, USA FC, AFSWP
a William S, Isengard, Ilaj, USAF FC, AFSWP
Proj Qld - Russell E, Loftman ONR
Proj 9.2a,b,¢ Arlo 5, Gilpatrick, Ilaj, USAF AFCRC.
Proj 9.3a,b George P. Elliott, LtCol, USA  ABiIA

TUe4, Sandia Programs Carroll B, McCampbell, Jr. Sc
Deputy Conmanders George P, Stobie sc

Clarence E, Ingersoll SC
Scientific idvisor Melvin L, lierritt sc

Administrative Support
Aa1,3,4 Clifford A. Blossom SC
A-6 Hugh R, MacDougall Sc
Photo Henry G, Sweeney SC

Program 32 Norzan L, Kramn sc
Charles G, Scott Sc

Scientific Advisor Thomas B. Cook, Jr. Sc
Proj 32.1 Richard L, Eno sc
Proj 32.2 John 4. Beyeler SC
Proj 32.3 James L, Dossey sc
Proj 32.4 . Charles G, Scott 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 =, Hansen SC
A. Dean Thornbrough sc

Selentific Advisor Laynard Cowan, Jr. sc
Rad=Safe Support Harold L, Rarrick SG

Proj 34.1 Robert G, Scharrer sc
Proj 34.2 Tom K. Takahashi sc
Proj 34.3 Ira D, Hamilton. Sc
Proj 3404 Robert A. Jeffrey sc
Proj 34.5 Edwin L, Jenkins Sc

Pro} Bhe6par:-- 1.40 Walter A, Maupin sc
ERR Robert A. Tockey 3¢ qe
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Proj 34.8
Proj 3429
Proj 34.10

Program 40
‘Proj 40

TU-5, EG&G Programs
Deputy Commander

Technical Admin-Bikini

Timing & Firing
Radar & ljeather
Photo
Photo Processing
Alpha

Communications

Analysis

Construction Admin

Office & Security Admin

TU=6, Rad-Safe
Deputy, Eniwetok

Deputy, Bikini

Instrument Repair
Photo Dosimetry

COPIED/COE
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Raymond E. Butler
Herry G. Sweeney
Deacon G, Palmer
Allyn H, Seymour
Lauren R. Donaldson
Herbert E. Grier
Lew Fussell, Jr.
Francis I, Strabala
Donald F, McClellan
Roderick G,. Morrison
Ralph L, Cadwallader
Michael F, Warchol
Ernest F, Wilson
Frederick E, Barstow
Charles ‘’, ‘iyekoff
Robert 8B, Patten
William R. Poe
Joseph B, Shrock
F, Glenn ‘/ilheln

Daniel F, Seacord
Bruce li, Carder
Donold J, Larnes
Erick a. Spiess
Jess C, Cauble
H,. Boyd Carpenter
Frank ©. James
Edward J, Finn
Edward K, Raschke
Gordon L, Jacks, Ilaj, USA
Fred E, Rosell, Maj, USA
Rudolph S. Cuddee, Cant, USA
Robert L, Harvey, LCDR, USN
Ralph N, ‘histlcr, Lt, USN
Robert D, Higgins, 2Lt, USA
George Zimmerman, SFC, USA

3-20

SC
Sc
SC
ASC DEM
UPL
EG&G
ZG&G
EG&G
EG&S
EG&G
EG&G
EGEG
EG&G
EG&G
EG&G
BGEG
EG&G
EC&G
EG&G
EG&G
EG&G
EG&G
EG&G
BO&G
EG&G
EG&G
EG&G
EG&G
LASL
ist RSSU
cule
LASL
LASL
lst RSSU
ASL
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TU~3 QUINCE, ADDENDUM

Unit or Section Name Organization

TU-3 Forward Corwen 0. Mendenkall,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 AFSVIP
Administration George R. Osbourn, CWO, USA FC AFSWP
Project 1.7 Daniel P. Lefevre APG
Project 2.4 David L. Regotts CWLACS
Project 2.9, 2.10 Manfred Morgenthaw CWLACG
Project 2.11 David L. Regotti QM Inc
Project 6.3 , Bruce E. Lackey DOFL
Project 8.C Norman Alveres USNRDL
Project 8.7 Jerry J. Mahoney _ CWLACS

t
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Unit

Commander
Deputy
Operations
Program A
Project 1.7
Project 2.6

Project 5.4
Project 8.6
Project 9.1D
Program B
Project 4.1
Project 6.5

Project 6.6

Project 6,11
Project 6.12
Project 8,1
Program C
Project 6.13
Project 6,10
Project 8,2
Project 6.3

Project 8.h

Project 8.5
Program 9.3A

Sd | 3-208

TU-3 JOHNSTON ADDENDUM

or Section Name

K, D. Coleman, Col, USAF
H. Black, LtCol, USA
Re. Me Elliot, LtCol, USIC
J. Le Delaware, LCDR, USN
Je J. Meszaros
T, D. Hanscome
R. E. Geopfert, Maj, USAF
C. Je Cosenza
R. E, Loftman
E. G. Halligan, Ltcol, USA

J. E. Pickering, Col, USAF
T. Viars
C. We Bastian
Le. T, Dolphin
S. Ee Bania

H. Korbel
Jack James, LtCol, USAF
Ve Le Lynn

Dr G. J» Gassman a
Re Me Brubaker, Maj, USAF -

J. H. Knight
E. C. ¥. Inn
Re Zirkind
R. Ray, Maj, USA
Ge P, Elliot, LtCol, USA

st VM
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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.<

Air Force Base, and by Military Air Transport Service from Trevi:

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 Hawaii by Nava.

Research Laboratory DOD civilians. All AEC and DOD contract

civilians normally travelled commercially to Hawaii and entereu

the MATS 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-2), and the Weapons Effects Test Division, Sandia Base (TU-2).

These assistant adjutants were responsible for writing orders

and making the necessary arrangements for the movement overseas of

the personnel of these two major Task Units. This decreased

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

jutant General continued the order-issuing support of Task Units

1,4,5,6 and the Headquarters. _
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The number of travel orders issued during the operation is

as follows:

Issuing Office Number

Adjutant General 543
Headquarters
Task Group 7.1
Los Alamos, N. M.

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

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 durirz

HARDTACK which greatly simplified the flow of personnel through

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 Liaison Officer at

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

each individual was given the reporting time and departure schec-

ule with his travel order brochure.

The Task Group 7.1 Administrative Plan No. 1-57 was pub-

lished on November 1, 1957, and its subsequent distribution to

“er ali AEC, Contractor, and DOD agencies who were to participate in

HARDTACK provided the necessary administrative procedures requir-

Os ed of the individual and the organization for movement into the
(OP2S

a‘Forward Area. In addition, a pamphlet titled "Instructions and he
Oo:
information for Personnel Departing for the EPG" was published and

attached to each set of travel orders. —a
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Several of the individual participating egencies also published

instructions which covered their own institutional procedures,

Organizationally, 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:

"Tdentification 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 the

cognizant adjutant and returned to the individual or agency. -

All arrivals at Eniwetok Atoll (Eniwetok Island for air

passengers, individual ships for surface passengers) were met

by J-1 representatives. Security badges, liquor ration. cards,

and radiological safety film badges were issued at those points.

and contraband certificates were signed. |

Efficiency of the Task Group 7.1 Port of Embarkation opera-

tion at Eniwetok Island was greatly improved during HARDTACK.

Incoming passengers were processed expeditiously and were on site

within Eniwetok Atoll, enroute to Bikini, or billeted overnight,

if necessary, forfurther transportation to Bikini Atoll, withir.

two hours. This one element of the operation, previously marred

by, lengthy, repetitious securitty briefings and baggage checks

for contraband, considerably eased inter-Task Group relations

after the exhausting MATS-fitrht. =.
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3.4.2 Equipment

The movement of the Scientific Task Group equipment from

CONUS was accomplished through the facilities of MSTS, the

U. S. Navy, and MATS. |

As the monthly progress reports were received, the

shipping requirements were projected and submitted to the

Task Force. Projects were kept advised when ships would be

on berth at Oakland, enabling the project people to move

their equipment to the port in time to meet sailing dates wit:

&@ minimum waiting period. The J-4 Liaison Officer at ,

Oakland kept the J-4 Office informed regarding the receipt

and movement of cargo at the port. OT

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 instance

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. In addition there were approxi-

mately 46 smaller trailers and truck vans that did not meet

the 2,000 cubic feet criteria of a large van. The peak of i/¢

Leiede 2 wan PAGE /F3
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water shipments was during the months of February and March

1958.

WATER SHIPMENTS - ZI TO PPC

VANS , GENERAL CARGO

Month Number M/T Mfr
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 0 60

June 1 94 66

July 0 0 176

“163-2—s« 11,819 “6,634

In addition to trailers lifted 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 February

1958.

Newsreel: Water lift

. In order to support the 'Newsreel" phase of "Hardtack,"

the bulk of the equipment involved was shipped from the PPG

to Johnston Island by means of LST and LSD, as facilities for

unloading heavy lifts from regular cargo ships do not exist

atJohnston Island.

100
cars G ///

v8
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WATER SHIPMENTS - PPG TO JOHNSTON ISLAND

3-24

  

VANS GENERAL CARGO

Month Number M/T w/t
May 50 3,386 2,164

June 533 518

July 0 __.9- 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

Tsland as well *s for use by projects at Honolulu and Maui.

The total tonra;e is small but is reported to complete the

shipping pictus... ot

WATER CARCD - ZI TO HONOLULU FOR JOHNSTON ISLAND

Oakland to
554 M/T

Oakland to

Honolulu for Trans-shipment to Johnston .

Honolulu to be used at Honolulu - 85 M/T

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

Air Shipments:

Air shipments of cargo the PPG were all consigned to

Eniwetok and if necessary forwarded to Bikini on theC-54

"Reflector" flights. Air cargo for Johnston Island was

usually scheduled on MATS fights stopping there enroute

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

weekly¢-54 flight was established between Eniwetok and

Johnston: On 12 July a C-54 shuttle was established betweer.

Johnston and Hickam and operated on a as needed basis. Both

of these flights carried cargo and personnel.

=
J)C ,
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Following is a tabulation of MATS cargo shipments ex-

cluding weapons lifted on SAM flights:

AIR SHIPMENTS (MATS) - ZI TO PPG

January 7,963

February 41,758

March 171,772

April 135,110

May 32,975

June 43,747

July 69,120

TOTSLL 502,445 pounds

AIR SHIPMENTS (MATS) - PPG TO ZI

Apri.i 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

vat RG PPG to Albuquerque, New Mexico in like manner.

//3.
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In order to supply liquid nitrogen to the scientific

Liquid Nitrogen:

froups using this item, it was ascertained that it would be

too expensive to rehabilitate the liquid nitrogen plant in

the CMR Compound and hire trained personnel to operate it.

A six thousand liter dewar trailer partially filled was

shipped on the "Brostrom' to Parry. This large storage

dewar was kept filled by semi-weekly shipments from Honolult

by air in 500 liter dewar trailers. 13,000 liters of ligquic

nitrogen were purchased by LASL from Gaspro in Honolulu for

air shipment 79 Parry.

Liquid Hydrosen: Do

It was G2cided that it was impractical to operate the

liquid hydrogen plant for the same reasons as for not opera.

ting the liquid nitrogen plant. To meet our requirement fo:

this item one 6,000 liter dewar trailer of liquid hydrogen

was shipped by water to Eniwetok just before it was needec.

Re-supply of this item was not required. ANTEDAODE

3.5 MOVEMENT OF DEVICES AND COMPONENTS

-
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The Redstone Missiles while not experimental devices, we:

of such @ special nature that they are covered in this

section of the report. The movement by Special 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 C-124

20 June C-124

25 June C-12h

10 July C-124

ll July c-124

13 July cCc-124

2 August C-124

12 August C-124

13 August C-124

15 August C-124

20 August C-124

Sept. C-124

‘ Cop Lo,F danipgVE

ACFT NR

e
e

PURPOSE
25-T

2 Thrust Units

2 Aft Units

2 Warheads

2 Warheads

1 Warhead, plus
5 , OOO#

1 Thrust Unit,
plus 11-T

1 Aft Unit, plus
11-T

1 Loaded Nose
Cone

Standby

4 Thrust Unit

1 Aft Unit, plus
6-7

1 Nose Cone, plus
T-T
25-T

_

CHANNELLING

HUNTS -JON

ENT-JON

ENT-JON  - -

ENT-BARBERS POL

ENT-BARBERS POI

ENT-BARBERS POI

HIX-JON

HIK-JON

BARBERS POINT -
JON

BARBERS POINT

JON -HUNTS

JON -HUNTS

HIK-HUNTS

JON-HUNTS

JON-HUNTS

PAC
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‘There were no unsolvable problems connected with the

movement of the weapons or devices, and it is believed

that MATS provided outstanding service in this respect

when called upon to move this most sensitive cargo.

wae PAI
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3-7 ON-SITE OPSRATIONS

3.704 General. During Operation HARDTACK, as in Operation REDWI:'S, Task

Group 7.1 had its main base of operations on Parry Island at Enietok Atoll.

Command and staff sections, task units, programs anc projects gain pvrovid-e

ed sufficient qualified personnel to man offices at both atolls, Eniwetok

and Bikini, and later at Johnston Island, Sach atoll maintained an indep-

dent firing capa lity.

This operation found LASL devices detonated at Enivretok Atoll and UCRL

devices detonatec primarily at Bikini. Hotrever, some UCRL devices were de-

tonated at Enitretok later in the operatio.. This was done principally becau:

of the more favorable firing weather at Enivetok.

The task croup staff sections moved to the EP3 well in advance of the

first planned ready cate in order to orient new staff sersonnel, to become

acquainted with their counterparts in the other tsk croups, to work out the

final details of t-e plan of operations, anc to expecite all matters of

construction, transportation and services woich would enatle the latoratories

to meet the first ready date.

In coordination with the other task croups >resent, standing operating

ocrocedures and schedles were drawn up for the different modes of trans-

portation. The principal chance irom tne orizinal concept of transporta~

tion control was the delegation to J-1, of the staff responsitility for

booking passengers on Reflector flizhts between Eniwetok and Eikini and to

the off atoll sites.

Of all of the scheduled events for HARDTACK, the two shots, Teak and

Oranze, hac the createst imoact on operations in the EPG, To meet advanced

read-’ dates for the launching of the Redstone missile from Eikini Island,

priorities of construction, transportation, anc communications were siven

to this effort,

/ £6, /
ling, Witen the decision was made to transfer these two shots to Johnston /

[Os
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Island, ar: ..aluation was made of the capabilities to support both operations

with personnel and eq:ipment from resources available in the EPG. In ad~-

dition, an allout effort was directed towards the dismantling of the launch

tower and other APYA facilities on Bikini Island for shipment to Johnston

Island prior to the first large UCRL shot, Prolonged bad weather delaved

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 cone

ducted for the atoll were all accomplished with no serious delays,

The TG 7.1 J-3 Section oublished Operational Letters for each shot as

follows:

Prediction of Effects and Operational Planning Factors. 7
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 outlining 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 originally intended th2t the calculations for blast and therma_

effects woild be performed by a staff section of JTF SEVEN (FOPU). However,

the Fallout PredictionUnit of JTF SEVEN did not arrive in the area until

approximately 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 Section. 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

wae a case of verification of the compilation of predictions. In future l

! COPIEDDy
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operations 4t would be well to clearly define who or what agency

is responsible for the calculating of predictions. LFit is to

be the J-3 Section, assurance must be had that a qualified

atomic weapons staff officer be included in the section.

Operations at Johnston Island took on @ very different

complexton from those at Eniwetok, and Bikini in particular, -as

&@-result of a drastic change in command relationships. -Fremthe

task group.and-project level, NEWSREEL appeared to be more of a

military operation than the usual scientific endeavor. This was

caused by a decisiontogo“austere", the confined area of opera-

tions including an emergency air base, and the assumption by the

Task Force staff of many of the details of operations whichhad

formerly been handled at task unit or project and never higher

than task group leve1.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 FACILITIGS

Criteria for the design and construction of test facilities and esti-

mates of lebor end equipment support required by TG 7.1 were collected from

the various Task Unit Commanders, program directors, and project officers by

the Je6 section. Conflicts were resolved, lecations assigned, completion ¢-i-

established, anc our total requirement passed to TG 7:5 for exccuticr., Ir

addition to the foregoing basic responsibility, J--6 also preyered the wor’

orders necessary for the actucl supsert of tic vrious projects; operated c

machine skop for the convenicnee of the e-perininters; and assi:med tent,

trailer, end Lleborctory spice cs required.

J-6 vas sisienlly composed of sever men ~wgeitd locally by 4 mon fror

TU-1, 6 from TU-2, 6 from TU~3, 4 from TU-4, :nad 3 fron TU-5. At times; ©

personnel frem the Tesk Units have bren designit:d to offici:-tly represent

J-6 at Bikini, Johnston Island and Hawaii.

From Fetruary 1958 until the close of the creration, J-6 personnel frem

Task Units 1, < end 3 were present at every comm site wd zero area contin-

nously, Cn isienis other then Elmer or Non, the J-4 ropresentatives frequens~

ly assisted other agencies in accomplishing the overall mission of the Tesk

Group,

During the summerond fall of 1957 the hasic nottern of operations ‘7s

established end som> firm criteris furnished to the -3C,. Unfortunately, the

AEC did not reccive its '58 budget money until let: Getcher. As a conse~

quence much Perrinen.. .ccountable construction wis delayed urtil it intere

ferred with sone of tne scientific construction. however, most of the scien-

tific requirements were submitted late also, Construction lagged considercb1:

behind planned dates, this being mainly the effect of non-delivery to jobsite

of necessary ncterials. The final result of the late money, tne late criteric

and the late construction was that, cgeain, experimenters were squeczed for J22)-

mreone : Si? PAGE AF
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time for prepcration of their stztions, The initial shots, however, were

delayed only briefly ty the construction delays.

The construction required by revisions to the firing schedule, starting

with the Teck ard Orange move and encing with the Guince move, were handled

entirely in the f:elc, Its accomplishment was nade possible. by the initial

overstocking of equinment for shot barges ani "T" boat hnulis and by the

extreme cooperation of the contiactor's constriction forces. On April lst

the contracter estinateu that to move -cak and Orange and supporting exveri-

mentation to Johnston Island would require over six months. Three months

later, on July 7, 392 Jennsteon Island constmietion hal teon commleted. Afte:

the operation wc uchlder vray 12 new siicsts, including 5 BC type barges,

5 "I" boat Pulls (oie a pirex type) ead Fig ard Miine? ground shots vere ‘oddea

to the schedzle; const-ucvica on each of these .:as acccmrlished within ‘the

time set at the teginring of its construction.

qlle wore ordez systear in effect during HARDCACK .rzakes 34% impossible te

estinate the number of werl: orders and specific tasks Tald unen the contracte

ors. The opevation required the construcvion aid svoport cf a total of 3355

stations. Nearly 55Co man-hours of machinis’ time were oxssnded in the 7-6

shop in suppoxt of *he TG mission.

ep/00ECTy \e
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3.7.3 Intra-Atoll Airlift.
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In accordance with CJTF SEVEN Operation Plan,

CTO 7.3 and CTC 7.4 provided aircraft for inter-island airlift of personnel

and cargo as follows!

CTO 7h mo . CIG 7.3 (HR 361)
ENIWETOK ATOLL :«_°. ~:.. BIKINI ATOLL

Hel9 { 6 15

H-21 9

L-20 Liaison 6 s {eteth)

Initially, Je3 was to control personnel movements and J-l to control

cargo, but it soon developed th2t J-3 was atle to control both since the

priority cargo was ordinarily associated with an urcent operation which re.

quired concurrent movement of personnel,

The followin: summary of suport aircraft performance records gives

a realistic picture of the scale of inter-island airlift oper ‘tions during

the construction, operational and roll-up per‘ods:

Suport Aircraft Performance Records

Jan Feb

H-19 & He2]
Helicopters

iissions

Flying Hours 398°" 478

Passenzers 2833 186)

Cargo (lbs) 11968 19750

% in Commission

L-20 Aircraft

Hissions 2u5 Sg

Flying Hours 175 260

“Pp, Passengers 1409 1832
4 Abin

4o““eargo (Ibs) 2763 3490

EXIWETOK

Mar Avr May Jun Jul

; 392-707 «569399

sis. 735 900 685 «75

osu. $668: 6746 5583 3686
$éab0°" set00 7600 53350 26100

68 73 70 77eL =70.2

f

ewe,

772 85h ho 837 ki9

435 30h dS 295 143
ne

2513 1661 2851 2089 625
“Eye

6993 10736 10561 8757 5835

ee
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Jan Feb Mar Apr May Jun Jul ¢---

~ in Commission 80 65 77 88.1 65,8 a

__

EIKINI

Jan ‘Feb Mar Apr May Jun Jul
He1l9 (HER 361)
Helicopters

Missions S5h 62h2 3063 2015 136 95

Passengers 2082 6507 6118 4566 2609 223

% in Commission 77¢5 78.0 75.8 83.2 7.0

L~20 Aircraft

Missions 25h Skh6 860 862 1073 727

Flying Hours 125 180 295 231 158

Passen-ers 635 1222 1807 1927 2299 1587

% in Commission 9360 85.5 90.0 87.2 65.8
oF ye, “y

i.Kir traffic was dou! led,“hen the overational pericd bezan on 15 Marci.

At Eniwetok it was virtually doubled again when Cactus and Koa went on sit:

From the first Cactusel on 20 April through Wahoo-2 on 16 May, transsorta-

tion and operational requirements for L-20's and helicopters were at a Sus .

tained naximum. During t:is »eriod Cactus, Butternut, Koa and Wahoo were

detonated. The overlan of prep2r-tory anc. recovery onerations for these

shots severely taxed the available airlift. Right at tais critical time,

unfortun-tely, Air Force technical cflirectives on revLacement of H-21 rotor

blaces reduced the availability of those aircraft to less than 50% of the

9 assi-neec. The extensive and complex recovery operations associated with

the ‘four s ots required most of the availa:le H-19 flying tine. This left

no backuv for the rovtine uveisland transportation schedule, except for

L=20's which could operate only into Janet until Cactus was fired.

‘Lite Le20!'s:
vu Doe
Ae Atter an initial effort to limit the personnel who cold use L-20!'s /,AS

wi pane ea’
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for transportation between Parry and Eniwetok, a regular shuttle overating

between & 6 and 1630 was established. Axperience proved that~teieares

generally adequate to serve the legitimate requirements of TG 7.1 users,

There was a minimum of atuse of this service. Later in the operation ,the

L-20 schedle was maintained on an "as needed" basis«-<migettes due to the

lack of passeners for regularly scheduled heamay flihts. -Pf-«-persen

> Su een Seo, 2s eeee aeee
the-L-20waesetup for nin -ea-aceercanceWith thescteduie, ‘

Special L-20 flights for operational missions to islam:s with suitable

airstrivs were arraiced by J-3 as necessary. This supplement to the heli-

conter service was especially valuatle during April and iiay (the pre- .

Cactus to Koa period) when the demands for transportation were heaviest.

Subsequent to Koa, such fli-hts frequently were not feasible because the

up-island runways were covered with cetris following the barge shots.

Special L-20 transportationfor »ersonnel of sitatle military or.

equivalent civilian rank arriving on iiATS or Reflector flights was first

arran ed bv Je3, but it soon ceveloped that t is task was easier for the

Jel Representative on Eniwetok Island to do since he had early access to

the passen’er nanifest,

During te onerat.onal »eriod at Eniwetok, an average of six (6) L-20;

were assi ned, althoubh loss of one in an accident in April and a-signment

of ‘another toBikini in June reduced the number‘available-atanytime to

five (S). With rTOin-comnission nate, three (3) aircraft were normally

operational with a maximum of four (4) flyable half the cays of a month.

He19ts anc He2l's:

Eecause of their greater payload capacity, He2l's were used to maine

tain scheduled interetsland airlift thru the entire operation at Enivetok.

}.“>A.
“gegantines anc for vhoto missions because they were more stable platforms

sip PAGE FP
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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 >rimary aircraft for rad-safe surveys

and sample recoveries in high raciation fields Lecause the enz re position

reduced the radiation hazard to the nilot to about 0% of the H-21 exe . r

v _
posurerate. a oo ,

‘on - My ° © ogee -_7 ae fu rf fan aw 7 . t
z “Ase, vrwe

At tuestartof ththeoperational period, ni ht flizhts and overawitur

flichts were generally arranced with no creat diificulty, After the une

fortun:te Hel9 accident in which. _..3 of UCRL was killed on 7

Avril, there were so many restrictions placed on ii-ht and overe-water fly-

ing that. i€practically stoned. Personal examination by CTG 7.4 of re=

quests for such flichts res:lted in nany celays in getting TG 7.1 require-

ments accepted. In manyevents, ‘articularly ‘Jahoo and Umbrella, the var-

ious scientific projects were hamstrung by the limitations on helicooter

operations, This was relieved somewhat by use ofmarine helicopters which

had fewer overational limitations. °

The major problem was that arrangements made tetreen the TG 7.1 and

TG 7. staffs were frequently cancelled by J7G 7.4 shortly Lefore the vlan~

ned t‘'me of execution. To experimenters onerating on a closely timed

schedule of events, such cancell-tions were almost ruinous, After many dis-

cussions between J=3 of TG 7.1, CTG 7.4, and finally J-3, JTF SEVEN, TG 7.t/

developed a noticatly less reluctant avproach toward supporting TG 7,1 re=

quirements, This became evident during may; and, by the zee of June, the

situation had improvec to the point where staff level arrangements could

arain satisfy nost onerational requirements.

/ On4 July, =n a discussion teduoon’ the Jo} Section-ef TC 7.1,end-asr“
ortif pF pat le SK po a, LPF tae t ey ~ Tee

epasthenSSRAthe! term "secial missions" wae dotisedyAtelim —

wyaa ee Pla! bpwca. . i ace

Tocn, ““aiatar “fli:“hts, requirinz hovering over open water, vere defined as “special
wae AO bee far,

missions", All other flights were defined as routine, and could be handled

ty the HIN cisostcher at the Elmer airstrin. Special requirements Bacto | do/
op Fat te, — AK tN Ee Mae eer log rr :

LW5e 4weored Pate TG Tel Air Operations sereneGn—vimes-~one:‘Gaye-emr'shotWays,

COPIED/DOE °
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ead:twa FI Viteg fe op . TY ‘

Cher pete

On-thesedeys 10-7.) Air“Operationshada“Pepresentative e¢ theElmer air
a”

~stripwho-could-handte:special requirements,- tose

(4
a ee eee .

overeat & “7 c

@ provisions of Annex Cc, Transportation, JTF SEVEN )

Admin Plan 1-58, administrative and operational control of L-20 and Heli- -

conter missions was exercised from Eniwetok Islmd. Bookinz of both tran--

port and operational flights was done thru a TCA (Transportation Control ‘

Agent) appointed in accordance with the cited Annex. It was immediately .

evident thet 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 operat:onal requirements such as recov:ry practice missions

from the transport system, @TG 7.4 insisted th-t ccntrol and bookings both

be centralized at Eniwetok Island. -

Oa the first minus one day (Cactus-l), it was evicent in the first

hour tht control must be exercised from Parry. It was also evident that

the aircraft must be at Parry in order to be responsiveto TG 7.1's im-

mediate and urgent requirements. Accordingly, a,Helicopter 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 Dedays as ssecial missions, it became evident on the first minus

one that the demand for transportation with two devices on site made this

approach impractical. Accordingly, the regular ficpdule was re-established

within two (2) hours of the start of Cactus-1 day. All subsequent minus

onespana-has. the normal sehed<20 - operstiigyIn sedition, normal hourly

schedules nakebeabresumed as soon as the rad-safe survey and recovery

missions Gre’ completed on Deday.

By the 15th of May it becane obvious that two-thirds of the remaining

days of the copeattions, as then scheduled, woul¢ be minus one or Dedays,. /oO
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Consequently, it was established with TG 7. Operations that sufficient

aircraft for the day's missions uncer the control of aHelicopter Operations

Officer would be present at Parry on all De-days and on minus ones when the

expected scale ofactivity made maximum , flexibilityonoe. ofSircraft a
(rete farrier ones £2 o o

>, U6

necessity. rt was “subsequently “agreed thet TFhg’ atwourd“ovidé’1G 7he

Operations with a caily summary of the following day's special missions.

Thus, in effect, the TCA was eliminated from 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 ami 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 aire.

craft instead of being relayed and delayed at Mmiwetok. In addition, if .

the tracking of the aircraft were done at Parry, diversions of airborne

aircraft to handle emergency requirements could result both in more rapid

response and increase;“utilization of atroraty flexibility:

te ‘ Oz?
eene

RE PikiniAtel aircraft assimned for intra-atoll airlift consisted of

15 H-19 helicopters of USIC Squadron HiR 361 and 3 L-20 aircraft of TG 7.".

During the Jan-Feb period before the arrival of the majority of Task Force

personnel, only 7 helicopters were available at Bikini and the third L-20
— ~

aircraft was not assigned until the laet week of Hey. “However, during all

phases of the operation the aircraft and helicopters assicned were atle to

provide adequate airlift.

WR 361 managed to maintain an average helicopter in-commission rate

of aoproxinatelyLOf‘and the L-20's maintained an average rate of 85%.

These higher than average in-commission rates were in part the reason that

adequste airlift was available at all times at Bikini.

Both helicopters and L-20's averaged atout 2 passengers per mission, [ic

i: PAGE -/=2Cop,
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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 frequently flown without passen-ers. .Therefore, the eetwad number of

passen-ers on ordered or schedule’missions actually averaze between 3 and

l passeners per mission,

Scheduling of TG 7.1 passengers on intra-atoll flights was initiall,

done by J-3. However, it soon became apparent that this was an unnecessaz:

step in the procedure and arrangements were made for all personnel to make

reservations with the HtN dispatcher either directly or through their Task

Units, J-3 continued to schedule all flights on minus one days anc shot days

in order to insure maximum utilization of aircraft and to keep track of per-

sonnel movement for muster purposes. This arran ement was satisfactory to

all concerned and no problem was encountered in the scheduling of passengers

at Bikini.

Durinc the Sycamore event wiich required evacuition of the entire atoll,

the L-20 aircr2ft were evacuated on an LST and were not available -after noon

deminus one day§andco2a2-subsequent minus one day§, 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 an 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 Inyu during time of detonation.

Durin; these periods of total evacuation, the helicopters were evacuated

on minus one days to the Boxer (ijonticello in case of Poplar). This was

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

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

the shot hrd been postponed,no immairment of onerations was caused by evac-

| ’ 130
uation of the helicopters to the Boxer. t
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3.7.4 Inter-Atoll Airlift |

Cargo frdm Eniwetok to Bikini was accomplished by

means of a morning and afternoori C-54 flight from Fred

to Nan,

Cargo arriving at Fred via MATS marked for IJUR was

segregated and booked on the C-54 "Reflector" flight,

without cargo being first sent to Parry, as on previous

operations. This procedure saved valuable time as well

as cutting down on the wear and tear on cargo due to

additional handling. This service was performed by a

H&N air cargo man stationed permanently at Fred.

Air cargo for IJUR originating at Parry was docu-.

mented by J-4 for movement through the H&N Shipping

Section. This system worked quite well with very little

time lost in movement of this type of air cargo.

Air cargo excluding weapon movements was as follows:

Cargo Airlift, 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 159,733pounds

Cargo airlifted from Bikini to Eniwetok during the entire

operation amounted to 102,306 pounds.

/31
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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 Air Priorities Agent (APA), who was lo-

cated in the EAO. The APA consolidated the requirements of al!

of the TG's anid 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 5 431 3 ’
April 932 August 11, 1958 15 Cc

662 /My. May
4A
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Procedures used in booking passengers for Off-Atoll were

the same as those used to book personnel on the Eniwetok-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 4 14 22 2

KAPINGAMARANGI 5 1 2

*NAURU 4

UTERIK 7 2

KUSAI \ 6 19 2

RONGELAP 9 21 10 3

*TARAWA T

UJELANG 4 2

*JOHNSTON ISLAND 7 8 16 8 6

KWAJALEIN 8 3 13. —CO*#

WAKE . 3 2

*GUAM 2 1 3 6

-
~

*Denotes C-54 aircraft

Occasionally due to operational requirements it was

necessary to set up special flights between Eniwetok and

Bikini or to Off-Atoll locations. These flights were handled

on an individual basis and generally did not cause any serious

PARRO wut PAGE AS
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3.7.5 Motor Vehicle transportation, Vehicles arrived in EPG in sufficient

time for proce sing and issue. All requested vehicles except 35 weapons

carriers were issued to Task Units by 1 Mar 58, No inconveniences or celays

were experienced as vehicles were shifted between Task Units as required

to perform a mission. This was made possible due to relocation of Teak and

Orange events.

JTF SEVEN allocated CTG 7.1 a total of 305 vehicles in January 195u.

The following tabul-tion indicates the tyoe of vehicles allocated and a

breakdown by incividual Task Units as to their location on 1 June 1958:

(Se2 Table 34745)

Maintenance of TG 7.1 vehicles was in accordance with a maintenance

agreement executed on 11 June 1958 between TG 7,2 and TC 7.5. This agree-

ment did not outline in sufficient detail the responsibilities of 1G 7.56

The term "organizational maintenance" was not clear to TG 7.5 and should

hive teen spelled out- in detail. This resvited in vehicles being scheculec

thru TG 7.5 shops every two weeks for what amounted to a lubrication job.

No system was employed at this time.

Vehicles on various islands of Bikini anc Eniwetok were maintained in

similar manner by portable vnits. Temporary camo sites were in existence

at Yvonne and Janet at Eniwetok Atoll, ane Oboe and How at Bikini Atoll.

Some problems in the maintenance of vehicles ceveloped when it became

difficult to set project personnel to bring vehicles to the maintenance

facilities as requested. A tighter control of vehicles should te exercised

in order to cet the maximm utilization out of all vehicles.

A program of turn-in of vehicles to TG 7.2 was started on 11 June 1958.

Vehicles were surned into TG 7,2 and then processed by TG 7.5 in accordance

with instructions vublished by TG 7.2, As of 20 June, 35 vehicles had been
“5

returned to TG 7.2 and 30 vehicles had been shipped to Johnston Island for~_~

wa: | POE ie
cp;
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Operation NEWSREEL, .

Because of limited space on Johnston Island the number of )

vehicles assigned to the Task Group was reduced to eight (8) »

from an initial request of forty seven (47). The difference

was made up by having the projects draw daily on a first come

first serve basis a vehicle on a U-drive-it system‘erom the ask

Group 7.5 Central Motor Pool. A bus line using two twelve“pas-/

senger "Poonerville" units circled the small island ona fifteen

round trip schedule. ,

As the build-up increased the inadequacy of this transpor- _

tation system became more apparent. A request for more bus ser-

vice was disapproved because of the inability to get full utili-

zation at all hours of the day of the vehicles that were dispat-

ched from the pool. The problem was finally overcome by having

H&N hire additional drivers to operate a taxi system.

A somewhat similar problem occured at 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

successfully accomplished with théreduced number of vehicles,

the administrative attention required as well as frustrations

and harassments ef,both staff and technical personnel seemed to
{*

outweigh any of the hoped for advantages.
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3.7.6 Intra-Atoll Eoat Services An outstanding job of supporting Opera-

tion HARDTACK by surface craft was performed by TG 7.5. Throughout the

entire period they s-tisfied requirements as they arose. During the early

part of the oper ‘tion recul ‘rly scheduled boat runs were made to up-island

sites -t both atolls, Later, as the need for upeisland traffic dininish. 4d,

the trips were made on an as-needed basis, J-3 TG 7.1 controlled all bdcu.:

trips made by TG 7.5 boats, All trips were dispatched by the HEN iHarine

Dispatcher, with requirements made throuzh the J-3 TG 7.1. This system

greatly facilitated control, and exnditious 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 D2tachment which made shceduled runs to the

target arrays. sO

Regularly scheduled water taxi service tetween Parry and Eniwetok was

maintained 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 assizned as follows:

ENIW2TOK BIKINI

16 - Lai 9 - LCU 12 - LGi

12 - DUKW "3 - HouseLoats (LOU) 12 = DUKW

3 - Water Taxis 2 = YTL (Tugs), 8 - LCU

1 - LGi Pusher 1 - Houseboat

Houseborts were LCU's that were especially configured to supply messing

and sleeping fadlities for arming team memLers anc other project personnel

who were working at or in the vicinity of the barge zero sites. Having

such facilities immecirtely available at the zero site often expedited work r

that had to be done on a crash basis. Continued use of these boats in 3 /

CoPe 5Lin pte / aguued PAGE “ZX
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future operations is strongly tecéimended.

Water taxis were again available at Eniwetok Atoll. This greatly eased

the up-island travel problem, particularly when the temporary canps 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 2200

weather briefing, and then proceed to the zero site if the shot was stil

scheduled.

The complete cooperation afforded TG 7.1 by the TG 7.5 Marine Depart-

ment insured that there never were any problems in obtaining boat s-rvice.

There were few days when all boats were not in operation.

Especially good use was made of the MK-8 LCM in cases of quick movee

ment or evacu:tion. More use of tais tyne craft (it is larger and faster)

is efinitely recommended for future operations.

7 /38
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3.707 Inter-Atoll Surface Lift. As in the last operation, surface lift

between the two atolls was accomplished by two MSTS LSTts, In addition,

the M.V. ALOTO was under the operational control of the ™ 7.5 Supply Depart-

ment, Cargo for TC 7.1 to be shipped between the two atolls was turned

over to Jel) who paked it and made the necessary arrangements with TC 7.5.

N- \
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30708 Off-Atoll Operations, Although the Commanders! Report for Operation

REDWING recommended that plans for off-atoll stations in future operations

be finalized prior to movement to the EPG, this was etill 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 servicec

by SA-16 aircraft and surface runs by the M.V. ALOTO.

For the NEWSREEL events there were 11 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, wheeler

Field and Lualuaiei in Oahu, and French Frigate Shoals.

3.7.9 Test Rockets. Extensive rocket firing tests were characteristic of

the Teak ami Orange operation at Johnston Island. A total of 37 firings

were accomplished between 10 July and 12 August 1958. These included five

types of rceckets: The Nike-Cajun, Nike-Asp, Deacon-Arrow, Viper-Arrow, and

the Modified/Lacrosse,

The operation at Johnston Island was basically affected by:

1. ‘The proximity of the inhabited area 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 variance with the conditions that existed at

Bikini Atoll,

JTF SEVEN decided that the firing conditions at Johnston Island requirea

£ eCOPIED/DOE® central control agency for firings which had the authority to:

Lik RC 1. Dispatch CAA "Notices to Airmen" (NOTAMS) to air traffic influenc-
Dy ing the complete Pacific air traffic system throughout the Hawaiian/ 0)
es Johnston airways system. [Meko,Q.
40% —> PAGE 7s
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2. Dispatch orders to the TG 7.3 ships requiring toat movement at
designated times,

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

lhe Inatall 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 -cency
of JTF SEVEN, with the code name Alaska, all of which was not requ. -.
for the operation at Bikini,

Detailed control of the arming and firing was exercised by JIF sEvVi..

Alaska.

Essentially, J-3, TG 7.1 published weekly schedules which were for-

warded to JTF SEVEN for approval amd necessary support action. This acti...

consisted of:

1. NOTAM safety notices, -
2. Air traffic control alerts. °
3. Navy boat movement from the anchorage.
le MP stations being manned for local safety precautions,
5S. Siren alert signals to the local population that a firing was akon.
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 JTSEVEN.

2. Later, 28 projects began to submit their monthly status reports,
more detailed information was compiled in the J-3 Section of the Task
Group. This waspublished 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, sutmitted 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 be scheduled.

Whereas evacuation and re-entry problems for HARDTACK were similar to

those encountered during REDWING. Rocket sampling of the radioactive clouds

4.
hyadded a new recovery problem. Nose cones were designed to pass through the /

4 % "a
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atomic cloud and pirachute to the earth, Their points of impact varied

with their trajectories, so that sometimes they landed in the lagoons, but

more often several miles to sea.

Two nose cone recovery tests were conducted - one at Salton Sea and

the other offthe 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 to

the Teak Event various methods were tried such as loading platforms and

loading nets, all of which proved unsatisfactory. Finally, it was de-

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 50

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 workedquite satisfactorily.

The primary evacuation and fe-entry vehicles were LCU's which were

scheduled at various times, Helicopters (H-19's) were used to load priority

personnel, late evacuees, and early re-entry personnel,

JTF SEVEN appointed an Evacuation Officer for this operation through

whan 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 /¢2

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

é
<
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The evacuation 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‘ 2: caused

abnormal delays and loss of some data.

The importance of recovery operatic-. <co the crx7lete

success of a nuclear experiment is such t't all actions and

movements not directly connected with dati recovery must receive

low priority. The need for one person wir: cammané thority to

move ships, aircraft and people in the recvuvery ope*i ions again

became apparent during the Orange Event. This indiviaual must

have complete appreciation of the type of cat2 to he recovered

and its relative importance with other sim*iar date.

; COPEDpar
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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 Bikini 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 arrive::

and departures from the EPG. During HARDTACK a new system was

initiated for complling these muster rosters. An IBM card. was

punched for each individual in TG 7.1 participating in the opera-

tion. When an individual arrived at the EPG, his card was placed

in the active file; cards of departed personnel were held in a::

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-l 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 details of operation. Therefore, the following

is a discussion of only the mist commonly used procedures.

f TOPIED/DOE ¥ 4
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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-1l.

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

jocationg, and reported by name to the

Atoll Muster Cfficer only those personnel

of their orgarizations 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..

of all of their personnel who moved eithe:

into or out cf the danger area, When all

personnel of the Task Group were out of ¢

danger area, a& report of the completion o

the muster was submitted to CJTF SEVEN by

the TG Muster Officer.

b. Shots at Bikini itoll Requiring Evacuation to
Ship

1. Muster at both Atolls commenced at 1800 o

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 Atol>. 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.

TG 7.1 had J-1 representatives aboard the

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.

ec. Shots at Johnston [sland

1 . Due to the limited ports of entry, the sme]!

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 ana

Bikini Atolls. aA muster plan for the con-

duct of sightmuisters at Johnston Island was

published July 20, 1958. This plan was very

similar to the plan used in the EPG, in that

it established a Task Group Muster Officer,

Task Unit Muster Officers, etc.

A Pre-evacuation muster of personnel at

Johnston was made as described in b.1 and (f'

b.2 above, except that the muster commenced

iz. naan fo £en
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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 aboard ship the evacuation

was complete and an evacuation report was

then submitted by the Task Group Muster

Officer to CJT? SEVEN. A Muster Officer was

also appointed for each ship other than the

BOXER. This Muster Officer reported all Tc~

7.1 personnel aboard a specifie 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 locations. A Manned

Station Muster Officer located in the Commanc

Post was responsible for coordinating the

muster of all nanned 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

if the delay was 12 hours or more a new muster was conducted.

From the experience gained during this operation it is be-

lieved that the complete sight-muster at both atolls is no long-

an operational necessity. A muster at the atoll when a shot jis

scheduled would be sufficient to assure safety of all personnel.

If for operational reasons it is not possible to control complete

ly acess to the danger area, then an independent muster of the

atoll involved should be sufficient.

[ TOPIED/DOE 7
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3.9.2 Evacuation

The extent of personnel evacyation 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 Jatin, Parry, and Eniwetok, with a

limited number of project personnel permitted on Aniyaanii.

At Bikini personnel were generally evacuated to Enyu

Island; however, on large shots all personnel (except the arm-

ing party which was located in station 70 on Enyu Island) were

evacuated aboard ship. The average evacuation time at Bikini,

including readying and buttoning up instrument stations, was

eight hours. . a

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 scientific personnel, Rad-Safe team, and

persons scheduled for early re-entry and recovery by helicopter,

The USS Monticello (LSD-35) was substituted for the USS Boxer in

July and August when the Boxer was at Johnston Island.

USNS Ainsworth (TAP-181) - J-1 and J-3 representatives,

project personnel, and Holmes and Narver civilians.

Assignment of berthing space (cabin and troop) was as

 
 

follows:

Agency Making When Berthing
Name of Ship BerthingAssignments Assignments Were Made

USS Boxer J-1 Bikini D-3
USNS Ainsworth Same as Above Same as Above Q
Other Ships Representative of Upon Embarkation yf

Ship's Captain )

7: PAGE 77%
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At Johnston Island, for the Teak and Orange events, ail

personnel 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 substantially lower than would

have been required if it had been necessary to operate from

ship for prolonged periods. Except for the carrier, which was

badly overcrowed, billeting facilities 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 period of time.

Task Groups 7.3 and 7.5 maintained a capability to evacuate

all personnel at Eniwetok and Bikini aboard vessels in event

of severe fallout or other emergency. This capability provided

standing room only and would be used only to protect life and

health from extraordinary hazards.

4
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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 Bikini 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 trailers.

involved, besides the users, J-3, J-4, J-6 and H&N. In

general, the procedure was for J-3 to determine when the

scientific users could afford to release the trailers,

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.

LANL RC .- 11
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3.11 OPERATIONS AFLOAT, RECOVERY AND RE-ENTRY

3.11.1 Operations Afloat. Since the base campat Enyu, Bilcini Atoll, was

not contaminated by any shét, sustaihed operations afloat were not neces=~

sary. However, the capability for such anoperation was maintained. 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 requirements were contact

between the Task Force Headquarters Afloat and CTG 7.1 in Station 70 on

Enyu and CJTF SEVEN at Eniwetok. Communications were generally satisfactory.

For the Poplar event the USS Monticello (LSD) was substituted for the

USS Boxer since the Foxer had departed to participate in the Johnston Island

Operation. Basically the evacuation and operations afloat were the same as

for the Sycamore event. Helicopters were evacuated to the USS Monticello

but since it was a daylight shot L-20 aircraft were flown and orbited in

an area approximately 20 miles south of Enyu for the detonation, / So

I Coren
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3.11.2 Eniwetok Recovery and Re-entry. The operational phase of HARDTACK

commenced with two (2) temporary camps in operation; at Yvonne a camp wag

established in support of the Cactus event while at Janet a camp was es-

tablished and operated in support of the Koa event. The permanent base

camp for scientific operations 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 were
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.

lh. 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 H/5 hours to specifically delineate
the Radex areas, However, it was determined after the first two
events that a survey time of H/l 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.

5. 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 suitable to the individ-
ual and the stay time involved,

Several unique recovery operations were undertaken during Operation

coPiED/DOF HARDTACK. These included the recovery of floating coracles, film packs, } — 3

LAALRG
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and activated pinex samples. Another recovery method effectively employed

in HARDTACK was to effect early recovery of fallout by grappling containers

from their location on the funnels of the YC's by copter. During Umbrella,

early rad-chem analysis was started on some samples at H/0 minutes.

ASP rockets were used to evaluate their effectiveness as cloud sampli-

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 comnon

communications and centralized control. .

The main camps at Elmer and Fred were not evacuated for any of the

shots 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

neighborhood 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 North-
ern Islands and one to the Southern Islands,

3. Based on data radioed back by these surveys CTG 7.1 gave per~
mission for recovery parties to proceed as he deemed appropriate.

On the Sycamore shot the Rad-Safe surveys and film recovery parties

cro of TU-2 and TU-S were launched by helicopter from the Boxer. Since Enyu

Unt was cleared for re-entry before recoveries were completed the helicopters

returned to Enyu upon completion of the missions. / 3s)
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Recovery operations for the other shots varied from shot to shot de-

pending ori shot location and projéct participation. All early recoveries

however, were the same for all shots, being recovery of T-2 film from

Station 2200 on Reere, Station 2300 on Airukiraru 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 Eninman, 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 sure

veys were launched, and by the time the ships anchored Enyu was declared

open to re-entry. The Airukiiji Canp was re-entered by boat and aircraft

from Enyu as the radiological situation permitted.

3.11.4, Johnston Island Nose Cone Reoovery. 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 H430 minutes from Johnston Island.

The following is a summary of recoveries for both events:

Event Project Lost Recovered

TEAK 8.6 0 1 Pod

‘ 32.5 0 2 Rad/Chem Samplers —
32.6 2 , Instrumented Rockets le 5
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Event Project Lost Recovered

Orange 8.6 1 pod 0
32.5 0 4 Rad/Chem Samplers
32.6 1 6 Instrumented Rockets

Although the recoveries were generally 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 contro]
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 wel]. mount their counting trailers on

recovery ships whereby critical data can be promptly analyzed.

3.12 SAMPLE RETURNS

The sample return program was supported by MATS in an outstanding

manner, The program developed by the JIT 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 Bniwetok-

Hickam-Alameda or EniwetokeHickam-Kirtland, respectively, in order to

achieve minimum enroute time to the Laboratory having primary interest

in the cloud samples aboard. Flyaway #2 requirements were combined with

other flyaways, whenever possible, and routing was determined on the basis | se
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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 couw’-

ders 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 Alamed@ was 21 hours;

from Pniwetok to Kirtland 25 hours. Routing through Alameda to Kirtland

added less than 2 hours to total elapsed time.

The TG 7.1 Op Plan’placed responsibility for handling Flyaways on.

Jel, in coordination with J-3 and J-1. The actual working arrangements

which evolved were that J-3 determined which samples each Task Unit had to

return, the desired departure time, routing and couriers, and informed

J-l, Jey 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

+ |.
4

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

we

portation of personnel for urgent official or personal reasons. Wy rhe
— 

The Sample return responsibilities assigned to Commander Task Group

7.1 by Commander JTF SEVEN will be the primary function of J-l with aseiex .

tance from J-1 and J-3,(Reference CTO 7.1 Operation Plan = Annex G.) a/

Responsibilities. : 4

J-3, Task Group 7.1 wil}:

1. Contact task units participating in each event to determine

type and approximate number of samples to be returned on flyaway Ss
aircraft. co ' Dd,

PIED/DOE
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2. Monitor recovery of all samples am keep J-, 7.1 Sample
Return Officer advised as to progress and estimated final recovery
time,

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

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

Jel, Task Group 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 transportation 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, 2h hours
prick to departure with completed MATS Form 53 (Passenger Booking
Form).

Je, Task Group 7.1 will:

=D/DOE
Lack RC
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1. Through J-l, 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
Je3 advise MATS Control Officer of estimated time of departure of
flyaway.

h. 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 flyaway
aircraft,

5, Advise MATS Manifesting Section of the total number of pieces
and total weight to be placed aboard flyaway aircraft.

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

”, Insure Rad~Safe Officer has drawn 10 mr line on aircraft flooz
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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-, JTF SEVEN, the com-.

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

operation. —

, - ‘>
Newsreels pie ef of, Se: Sb eth Lotee

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

Teak avent. However, requirements did not generate for Flyaway #1 to

Hickam, Flyaway #2 C-97 departed Johnston for Hickam at 020330Z August.

Load consisted of 1) pieces at 5054, Flyaway #2 terminated at Hickam AFB,

A third flyaway C-5i 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.
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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, operate and maintain speci.l communica-ions - elect. mie
equipment required for conduct ef scientific test programs.

2. Initiate the voice time broadcasts Sov ali element; of Sie thet

Fors3 ,

3 Coordinat2 special communicaticns -equirements originatiu; © 5 12
ordinate task units.

lh. Prepare a TG 7.1 telephone directory for the Kf3 aid Johnston
Island,

(EC
}
Cop)ED 9 t

} Lan apeoe gun PAGE Ss



¢ splED! DOE
Leh RG

aw 3-61

3.13.1 Teletype and Mail Service.

On February 2, 1958, the Task Group 7.1 Mail and Records

Section for Operation Hardtack opened 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 seven days a week. - oe

Teletypes. Teletype service was furnished at all locations

for the entire Task Group and accounted for the greatest portion

of the total work load. During Hardtack, the following listec

teletype traffic was processed by the three offices:

Classified Outgoing-----<22¢
Classified Incoming-----24%2
Unclassified Outgoing--#2-2
Unclassified Incoming~42722

Total22/24

Official Correspondence and personal Mail. The Task Grout

Mail and Records Section normally handled official correspondenc:

only for LASL. However, service was provided for non-LASL unit:

until these organizations had their mail system in operation.

Personal mail was handled in a like manner.

Inter-Atoll Mail. The Task Group 7.1 Mail and Records

Section operated a daily pouch between the mail rooms at Eniwe-

tok and Bikini Atolls. This service was available to all units /(;/

mee PAGE 79%
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of the Task Group and provided an expeditious means of trans-

mitting unclassified 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 headcuarters staff sections.

, as2/0g¢
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3.1302 Communi¢ations (Eniwetok Proving Ground). CTO 7.5 provided TG 7.1

with all the long and short range communications including cryptographic

service, The ind.vidial projects were resvoncible for installation, main-~

tenance, and operating of all scientific electronic agiipnten’..

Tas’ Groun 7,1 had eporoximately 13 voice nets irsinuding the Buiwte'--

Bikini~Bover simhony system. The primary net was tre Command Not wish

consisted of zack staff section and task uni? comanders, In addsslen,

each Task Unit had their cwn individual net. ws nets vere c28er.20 Sr

calibration m.cneses ad oroved to be of great veluo, , -

The ma*or ueos were sevvired by a veper.ts: stesion which wae iccated

on towers 2° 150: levels at earn stoll, The ‘nsunlostion of =ntern2es tome

menced in earl; February L250 and he respective ratio veh: wore instekied

upon the users! request otter cerivel ln March ioy?

The JTF SEVEN Weather Detacirment or vride! comrmications te the fol-

lowing off-atoll scientific sitcs - Kusate, Xvajalein, Rengelap, U*isik,

Ujelang, and Wotho, Wake Island was serviced by the SAA at Wke. 2

addition. the respective off-atoall projects provide? thair own conwiunica-

tions link between their respective sites, Drill messages were sent i

April 1958 to provide training to all cffe-atcil sites in order to exrsdcite

the promulgation of the forthcoming stot information,

A radio silence requirement durirg all chot times was established by

£,
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CJTF SEVEN upon the request of CTG 7.1. This silence consisted of 5

minutes from H-3 minutes tc H42 minutes for the protection of scientific

equipment and dita during all events. In addition. a daily radio silence

period wan established at lOGM and 15001 for the schacdulel daily d-y runs-

Due to various vircumstances, the dry run schedule ver wot always cons: stan

with the ebove mentioned plan; therefore, the requirnment fer CVn cecuy

silence wee deiete? during the middle of the oper-ticn,

The zreatest problem that developed divi -g See eniive oar. ou wae

that of int2rterence to the Diagnostic Teienestrirg Protest: sponsored by

UCRL and Project 34-1 (Sandia Corr). Project M01. axperienc:' serious

interference by local radar radietion rramarily orignavling fron tas U.8.

Naval vessei: precent. uF CEYAN diveccted ‘GC 7:3 te choerve sonLeta reader

Silence to all vessels widie at enchor ia ports, TWeose soordination be-

tween the respective TC comrutications o%ficer; wes revarad in otder +o

eliminate the electronic interference,

The installeticn of a 4600 autumatic disl telepacne cysten by 7710 7.5

on Elmer with integration cf the Frei Telephone Syste: pr vided arcsellent

telephone service as che Eniwetox Atcl). The Eniwetok-Hawaii--Gemur Aadio

Phone Circuit was considered satisfec.o7y and a great improvenent trom

the REDWING operation.

The installation of the TROFO syrtem by CT 7.5 between Eniwetok and

Bikini was a great improvement. This system ovovided adequate voice tele-

phone lines, hot lines, ciphony and ccunt-drwn rcqvirements to this task

group.

CJTF SEVEN provided CTG 7.1 one civchony channel which was maintained

and operated by NSA trained enlisted personnel assigned 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. /CW
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Approximately 135 frequencies were assigned to TQ 7.1 for scientific

Use. Early assignments of the frequencies is highly desired in order that

participating act:vities can advise their respectiv2 contractcrs for pur-

chasing their requirec equipment.

Tas” Unit 5 (EG&G) provided the voice count-dovn broadcasts over 757,92

mes and 2/:3.0 mes for all elements of the task ferce, The voice court-down

broadcast was canpabie of patching into the maior nets, thereby reducinz tre

requiremer.t for additional voice count-cown receivers, This proved t> be

very beneficial to all the Task Units and thet nrozects concerne?-

CUIT SEVEN cviginaily prorulgated the erdev tiat additional Amateur

Radio Stations would noi be artherize? based on tlhe 5S statione pernenently

operating iv. the EPS. Fowever, during ‘he miadle of the oneretion subject

order was rescindsod thereby orewiz the door sc all tack unite, Four

additional stations were finel?y cuthor:zed py CJTF SEVEN. The procedura

for obtaining call signs and iicenscs from the High Commissioner of the

Trust Territory conflicted on several occasions thereby creating a large

volume of urnecessary correspendence. The additional respective Amateur

Radio Stations were of creat mornle valus amd cid net ceuse any intcr-

ference oroblens,.

The success of communications provided for during operation HARDTACK

can be contributed to the frequent comiunications 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 Gronps.

i rareb/oos /@?NLR
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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 scien tife 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 sclenti fie

effort, This circuit proved to be an extremeiy veluable adjunct to the

installed dial system.

Interference with scientific instruments from ali sources was a@ con-

tinuing protien throughcut HARNTACK. Interferzince .ourcas we12 cetermined

by means of F™ equipment, Logis, virial end audtbl« recognition and the

"eut and trv! method. Tue EM solution, wee cf ccurse, the mest factual,

in that, beering could be determined and equipment identified by pulse

analization, but was least effective either due to equipment malfunction or

inherent equipment design limitations. As a rule normal EQ1 equipment

sensitivity was far below that of the scientific receivers, The e#uution

to this problem was to make the EQi center mobile and "sample" the inter-

ference with a probe from the scientific receivers themselves, 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

ECM concept should be continued, and the equipment be of the latest design

that can be procured on a loan basis. Further, soare parts should be availe-

able in advance prior to an equipment failure to provide maximum flexibility.

A source of independent power should also be provided on a mobile mount.

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

it was necessary to install medium high frequency single side-band equipment

li—
Uric :

for the Teak Ft Arange events. This communications system provided a more
few

he . .
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rapid means of notifying the distant stations using WWV time base, in the

case of delays or hoids.

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 1) mcs bands, These

frequencies gave ws extremely good coverage throughout the Pacific and

unofficial reports from amateur operators in Honolulr indicate that the

transmissions were received in Alaska, Australia, and throughout the U.S.

Due to the variety and types of receivevs being used by projecus to copy

the count-down it was found necessary to instigate a calibration count-

down starting at H-l hours to enable the users to have their receivers

properly tuned. This requirement did not exiss hefore with the VHF count-

down equipment as these receivers were crystal controlled and no calibra-

tion or tuning count-down was required.

| NES/DOE lO7LANL RC Compe
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3,1h SECURITY

As during previous operations, the security activities of Task Groups

7.2 and 7.5 were joint responsibilities, Within ™ 7.1, coordination for

and establishment of security policies was effected by the Classification

Officer, while personnel security functions were delegated to the Milita-y

Executive, J-l, The aspects of personnel security were redelegated to cove:

the three broad groups of participants at Los Alamos (LASL, Sandia, EGk&.,

and 1ST RSSU), Livermore (UCRL), and Sandia Base (DWET),

JTF SEVEN SOP's 206-1 through 205-9, establishing the seeurity policie-

fer HARDTACK, were published between 1 October and 25 November 1957. These

nin docunvats were reoroJnced by J-1, TG 7.1,combined with TG 7.1 Implement.

ing instructions, and cissrionted to the staff and subordinate units on 13

December 1958, This file conustititea the CTG 7.1 security policies for the

operation.

3.1h.1 Predeparture Securiwy Indoctrination. A joint Security Indo:trina-

sion Letter for Task Groups 7.1 and 7.5 was published on 23 Decem2er 1957.

This lccter esvablished the procedures +o be used in the instruction of

personne. plaming to participate in the operation. [It was issued with the

concurr2ace of CJTF SEVEN, and inecrperated both the requirements o* the

AEC Security Manual, Vol. 200), and the JTY 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 orders, and the signed copy

was required before travel orders were issued. All statements were filediin

the cognizant Adjutant General's office,

3e14.2 Transmission of Classified Documents in Personal Custody of Individ

uals, Utilizing JTF SEV=N SOP 205eh, "Courier Instructions", as a guide, /(o
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an appendix to an annex of the AIMINISTRATIVE PLAN NO. 1-57 was published

on 1 November 1957. This a pendix incorporated all courier instructions

for transmission of documents and material between EPG and other locations,

and within the EPG, 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 Oustoms by TG 7.5

prior to the operational period,

3e1h.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 LOD-contractor personnel and AEC contractors

required certification on each individual possessing a military clearance,

No travel orders were published on these individuals until proper certifi-

cation was on file with T0 7.5. Two participant areas were established:

certifying officers at Los Alamos processed headquarters and Task Units 1,

2, hy 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 REDWING and HARDTACK this

responsibility was delegated to the Military Executive, Jel, 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 enbknced,

3elhel, Exclusion Areas. JTF SEVEN SOP 205-6 directed the establishment

of policies and procedures on Exclusion Areas, Access was predicated on

caren the Sigma Category indicated on the security badge, and on the "need to C

know."" Access lists for each Exclusion Area were published, and exchange / (- /
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badges were maintained for each individual requiring continuing access,

Certain individuals were authorized to grant temporary access,

The system utilized was generally satisfactory, except that it ofte:

became unweildy under the weight of numerous changes. Initially, task un.

submitted the names of their personnel who were to have access to thesa

areas, Operationgl and other requirements, and frequent substitutions c-

other individuals for those who were to have performed cevtain >esnr3'-

bilities increased the workload immensely and sometimes made the exchange

badge procedure for a specific area obsolets, This could have een elimin-

ated by more care +i. planning 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 clearance,

or an active Q clearance. Verification of these clearances was required or

Jel before travel orders authorizing entry into the FPG could be issued.

This verification was o>=tained from three areas:

1. AEC Contractor Personnel: Q-cleared personnel were indicated on
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 Eyesutive, J-.
was responsible for the verification of clearances on al) DOD perso...
nel assigned to TG 7.1 except for those under the operaticnal contr-i.
of TUe3, This verification was obtained from the cognizsnt security
officer, As a member of J-2, JIF SEVEN, the Military Executive, J~'..
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 Personnel: Persor.~
nel under the operational control of Task Unit were certified for
access to RD ty FC AFSWP, Since this organization 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- } I

gories were indiFabedson$hasebadges,sand a color system provided identi-
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fication of area of access and other than routine authorizations.

The processing of badges was a simple operation, except for numerous

changes and resubmissions, and no major problems were encountered, Wh> -

time limits exceeded the arrival in the EPG of an individual, an OU) mes:

was sent and a badge request form was accomplished on the site.

Photographs were provided by the subordinate units, and vadzas---brre..

on the badge request forms submitted by Los Alamos, Livermore, anf 35.~°..>

Base--were fabricated in the field.

3elhe7 Compliance vith CINCPAC Serial 020. CINCPAC Serial 020, dated 1

April 1952, "Enlwetcx Atoll; Security Instructions," defines the ge-scai

security requirements for entry into the EPG. Security of the proving .

ground is a responsibility of CINCPAC, .

All TG 7.1 personnel had to be under the provisions of paragraph h ¢<

"good security risxs." This determination was based cn certification t-~

each individual was mentally and emotionally stable; thet he possessed ths

integrity, discretion, and responsibility essential to the security of

classified information; 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. i>

TU-3, or to Livermore under the provisions of the letter. Compiled lis:

were submitted periodically to JIF SEVEN, CINCPAC, the TG 7.1 LNO's, and

to TG 7.2. When the time element demanded, wire messages were sent. Each

travel order published by TG 7.2 also certified each individual to the

provisions, During HARDTACK a total of 237k certifications were submitted

by roster, and 340 by wire message.

Although the procedures in use during the operations were repetitious
/°
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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.

Paragraph he of the letter defined those items classified as contrat.

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 cnecati»n =

 

by TG 7.2 for all TG 7.1 personnel arriving in the EPG were eliminated at

the insistence of (T7 7.1. 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 civilia.s

was also eliminated, except for spot checks, A certificate was substituted.

3.1k.9 Security Posters. Prior to HARDTACK security posters were reaves‘e2

from JTF SEVEN by TG 7,1. These were placed at advantageous location:

throughout sites and buildings utilized by TG 7.1. 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 7.5

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-l TW-2 TU-3 TU-hk TU-5 TU-C

File Safes Open 6 1 13 h 3 hu 0

Documents Adrift 0 L 4 2 1 1 0

Contraband Offenses 0 0 L 11 0 0 0

Badge Offenses 7 nd 9 9 3 12 4

TOTAL 13 16 30 26 7 17 h
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31he11 Recommendations. Shipment security instructions should be issued

and individuals 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 closed and guarded as soon as ‘ts

Headquarters and other personnel arrive, since classified discussions wer

taking place while contractor personnel still had access to the -compoun’)

even though they were not Q cleared.

caEDO bane. /73
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3.15 CLASSIFICATION

TheTaek Group Classification Office worked very closely

with the Task Force Classification Officer. Except for the

beginning of Operation Hardtack, however, there were not many

problems for the classification office - which indicated that

the guide was adequate, and most personnel knew how to use the

guide. Because of the reduced need for the services of classi-

fication people, it is suggested that on the next operation one

person can handle both 7.1 and JTF-7 HQ responsibilities.

There was very little in the present guide to find fault

with, It is suggested, however, that operation plans (stating

shot time) for the shots be permitted to be issued as unclassi-

fied at least two weeks before the -shot instead of the present

three days. There is nothing magical about three days, and

from an operation point of view, two weeks is logical, provided

there is no other reason to classify same.

Also, it is suggested that a general classification policy

be accepted, that, what is visible to the general population

of an atoll be considered unclassified.

o7y2\ED/D0E
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3el7 SAFETY

3.17.1 Preparation. The Task Group 7.1 Administrative Plan for Operation

HARDTACK established safety as a command responsibility and assigned a
se ge Hoge

RCC Wee: ‘

Safety Advisor to Headquarters TQ 7.1 for consultation on al] matters a

taining—te—eceident-preventtem

The Safety Advisor spoke to the Project Officers at a meeting in

Albuquerque in the fall of 1957 on themmbjeot-of "Safety Problers inl: =

Forward Area". In.iividual Project Meet’ngs held in Los Alamos in December

1957, were attenced by members of the safety group to acquaint them with

the sefees probiens associated with the orntects and to provide the .pscr-

tunity to recommend safe practices,

Two papers on health and safety considerations at the Eniwetok Proving

Grounds were distributed to all personnel before their arrival at the a

-sttes

Ghowe {ieison was maintained with J- on taempackagings shipping,
16 %/ Setehy OF Keer,

handling and storage of hazardous materials and devices. Qap-nenders=wt—
ond Travis AFS

on
and February GES

@me problems associated with handling and shipping devices from their

point of origin to ‘uetestomtee, The Safety Advisor prep-re: a paper c::

safety problems and emergency action connected with the test wevices, 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 considerations,

3.17e2 Personnel. 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 frermGrenp-di-j-end-<MB-and-P-Diviesene of the LASL. Safety _

Advisors were presentat the test site from February 16 to the end of the /4)
wo?

~we .
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operation and were located at Bikini and Mmiwetok Atolls and at Johnston

Islands, Taking part in rotation at the EPG were the following:

Ellis Stout

Je Robert Penland

Roy Reider

James G, Stearns

C, Austin Burch

One Safety Officer was in residence at Johnston Island from June 29

to August 19, 195€.

3.17.3 Operatio-s, The movement of a1l hezardous materials, including tes*

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 atten-

dance at one stage or another during such movements,

Project stations, towers, tower elevators and stations, zero poins

barges, facilities and equipment, boats and vehicles, and recreational

activities were surveyed and examined for safety.

Problems of mutual interest were coordinated with safety personnel of

other Task Groups.

Accident reports and forms were completed on all disatling and seriors

injuries. Forms were distributed to the home offices of the employees

involved and to the Bureau of Employees 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 Safet-

Officer was appointed Rocket Range Safety Officer to coordinate safety

> rjjDoe
ae matters with the JTF SEVEN Control Point. Procedures were developed to
La

assure the safepy-of,personnel involved in test rocket firings, the estab- /

Hn RG = Pace AX
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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 ecientifée stations were carried out, and

special attention was given to small boat activities and personnel evacur-

tion,

Safety bulletins were issued for the guidance of personnel in v_ew ng

the Teak and Orange events.

3217.44 Unusual Incidents and Special Problems. Several helicopter crash:.

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 _

crasheg resulted in minor injuries. .

Use of motor vehicles continued to be a problem. There were saveral-

instances of abuse to government. vehicles, driving in an unsafe manner,

400-fast—feor-read -conditions and vehicle desten. and overloading vericles.

(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 diffieuity of indentifying the personnel involved. Several incidents

occurred at night and the vehicles were damaged and abandcned.

At the request of JTF 7, shark nets were installed around the swimmirg

areas at Parry, Eniwetok and Japtan Islands at Eniwetok Atol). and at En.

Island at Bikini Atoll. These were damaged 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 7,1-erother—Task from attac§S by sea life. One 10 7.5

employee stepped on a Stone Fish in the swimming area off Eniwetok Island

J77
qu PAGE /P2?

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-dep—

qenied-after the last event.

3.17.6 Accident Summary. PRIVACYACTMATERIAL REMOVED
Personnel,

One fatality occurred to TO 7.1 personnel: , @ UCRL sen! os.

scientist, was drowned when a helicopter went down in the water off Rej-*+

Island, Eniwetok Atoll, during a rain scuall on a night flight on April °,

1958.

ized for three days. had stopped »reathing and was revived by means

. was a passenger in the same craft and was hospital-

of artificial respiration applied by = _ .... .. __....., another pac-

senger, and the crew.

The ratio oftisabling injuries emt diseases to-minor“injuries appears

~.t0 dehighs—-dut Or 77 injuries and diseases reported to the dispensaries,

1G resulted in time lost from work.

Of the aa disabling injuries, nine originated in recreationa). ne “ivie

ties and nine were occupational, Other than the death of and

the potentially serious injury of '» mone of the accidents wer?

serious; none resulted in a lost time of more than three 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, fragrents imberies

in shoulder from blasting cap, injubed thigh when equipment shivted on uetk

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

--oIn0e playing basketball, dislocated thumb while playing softball, dislocated

Lark RG knee cap while playing volleyball, an infected eye when hit by coconut

being tossed, probably insect bite while on beach, laceration from rusty / .

toner te wmPRIVACYACTMATERIAL REMOVED”
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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 Honolulu prior to arrival at Eniwetok.

A preliminary examination shows the following injuries report to dis -

pensories at Johnston Island:

Occupational - 16

Tecreational ~ 7

Total 23

The recreational injuries were mainly *rom volleyball, tennis, eni

water sports. Occupational injuries were mcstly from striking stationary

objects, the use of hand tools, and falls.

Vehicles.

Six men suffered minor injuries in four vchicle incidents,

Fires.

There were no fires in TG 7.1 facilities or equipment during the

Operation.

3.1707 Special Comment. A recommendation from a rrevious repor® is re-

peateds In future operations consideration should be given to using safet)

personnel from major participating laboratories, integrating them with

individuals who have had previous test operation experienc?, Cush integra-

tion should be complete enough to furfction for the benefit of all elements

of the Scientific Task Group withoutexcessive duplication of personnel,

- end“etferts,

Participating organizations should select test personnel with the

proper physical qualifications to meet the demands of the test site envi-

ronment. The specifications of the Administrative Plan medical require-

rd
ments are strict enough if interpreted properly. ///

Deter ie me
a, PACE 772_

~~
Aree

Lenk 72



wae 3-874

New test personnel should be thoroughly indoctrinated and oriented

with respect to the peculiar hazards and désééemews environment of the test = { .

sie
A mm magazine area should be built on the north end of Parry Island

te accommodate the amall quantities of hazardous materials and explosive?

used by TG 7.1. Seperate buildings should be constructed in order to ghe-

_anty store incompatible materials. The area should be swrmoundedsdhy~e

fence>in order to store bemed trailers of hazardous materials,

All 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 tese-ekte personnel that proper driving ., -

practices and reasonable care of Government 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.

- Bistiplinasy Action should be instituted against those who drive in an

unsafe manner and those who negligently abuse Government equipmen+.

ConsétlerationSpasp a4begiven to assigning -‘a Sa.feteAdvisor . bo the

staffxf, ,
»

al,coud coordinate the

      

 

pingbyfered,faAndivyeu

various ‘ rots fp 8 andesolve thé conflicts that Sometime exist

bywen19 ; af fasttanegPY ‘astferent organieditons, Tris safe wy,

havisor : , jel brog vabarsur in varied safety work, stature in

/ the tie dd t adeeéxperienice,

The Safety Officers report a completely cooperative response in deal-

ings with Task Group 7.1 personnel at Johnston Island.

CNL RRG / 5C
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3.18 DISPOSITION OF FORCES (ROLL-UP)

3.18.1 General.

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 followed the detonation of Yucca on April 28, 1958, and

continued through the middle of August 1958. Following the detone

tion orggene last device) on August 18, 1958, the remaining

personnel phased out rapidly.

al Ro J§l
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3.18.3 Property Roll-Up

: Property roll-up for Hardtack can be broken down int

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 trau:-

ferred their equipment to Parry for return to the 22 =:

use at Eniwetok or Johnston.

On 23 July, roll-up began in earnest and it is, anti-

cipated at the time of writing this report that it will

be completed by 5 August 1958. In many instances f:.17°

packing of trailers and crated cargo was accomplished at

Bikini, 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 eek, 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 4s planned to schedule water lift from Johnston

to Pearl Harbor in the following manner:

Last shot plus five -- LSD
Nine"oe “A
a) a, Last shot plus ten -- LST lheu

Last shot plus fifteen -- LSD
a, meme
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Manifests will be flown to the Task Group 7.1,

J-4 Liaison Officer at Hickam, and he in turn will pre

book this cargo for movement on to the ZI on any

available 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 rer.

to the appropriate ordnance depot.

J-4 will provide the normal roll-up services of

furnishing packing material from stock, carpenters ar

labor, and will either document or assist in document:

cargo. ,

Eniwetok Roll-Up -- Partial roll-up was a coritinu:

process that began early in June and continued at a

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

Haiti Victory which saided on 12 June 58, J-4 shipped

trailers and general cargo on all vessels returning t

ZI or to Honolulu. Various weapon components such as

spare parts, HE and gas bottles were returned on Samp

Return Flyaways to the appropriate laboratory. Origi

J-4 planned to use the Brostrom as a final roll-up sh

coprenldot on 1 September 1958, At the time of writing this rer

LEAL RO (1 August 1958) it appears that roll-up will have bee

- accomplished by moving out remaining cargo after the

Caritg,;2ast shot (gut>resunapiy about 10-15 August) by us
bone moe

Pe of the reefer "Carron," and the LSD Monticello which

Seek 1
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will sail on 14 August.

Due to the late closing date of Hardtack and the impending

"Mill-Race" operation at the Nevada Test Site it has been

necessary to return an unusually large amount of electronic

gear by air for TU-2 and TU-5, Sixty-five thousand pounds were

booked in the last six days of July and it is estimated they ~’~

ship 38,pounds in August.

The IBM 704 computer will be shut down 6 August 1958, and

returned to the ZI on two SAM C-124's on 14 August 1958.

pot
opted fority
Uke LieMLLAO
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3.19 CONCLUSIONS AND RECOMMENDATIONS

3.19.1 General. \

Sites and Scheduling.

The separation of weapons laboratovy activities into two sites as well

as establishment of multiple capabilities at each site provec to be one of

the primary means by which the operation was accomr’is'ed on e reasuna’ds

time scale, It is recommended that futura operations follow the same pat-

tern, although substitution of Taongi for Bikini shovld preve to be extreme~

ly advantageous due to the more favorable weather situation as 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 weanons developrient

tests from effects tests in time or location. In general, effects tests .,

require a great deal more support, have many more operational limitations,

and interpeses 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 same 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 (Task Unit Commanders), Tne project officer

or Task Unit Commander is charged by his home organization with the re-

sponsibility of carrying out an assigned scientific task. This individual's i

x ;
oy career progression depends to some extent on how well this task is accomp- j

& \\ S
!

Xv

uw

See

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 Task Force

command elements, These directions are not always compatible with those \
r

LrpqOE = PAGE /77,4 “~—
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received from the laboratory or home agency. Problems which arese from

such causes were subjected to on-the-spot arvitrary soluticns in the interest

of "getting the job done." These solutiors were not necessatiiy the most

satisfactory from the standpoint of these ccnterned. Ti is vecormended i

that prior to the field phase of future operations tlear~sut wnderstandings

be reached between the laboratory or acanty mwernsmen: and Task Sronr or

Task Force command elements regarding civision cr artror.+7 ane chanre.s of

communication to field personnel./It 4 tno. piidirety c..g+ tia> the HARDTACK

organization offers the best possible solut’on t2 tne conduct of a Pacific

test operation. Prior to another operation the entice orgarisetion picture

should be fully explored by all participating szer ies. .

Operational Limitations,

Because of the fallout difficulty of firing shets of large yield,

operational limitations imposed by experimental programs can seriously delay
acted '

an entire test schedule. (Special attention should be deveted in technical \

planning to means of reducing or eliminating as many factors as possible {

which could impose limitations as to when, how, or were 2 shot can de fired?

Radiochenical sampling by aircraft imposes more non--fallont assoc? ~ted ~

operational limitations on the firing of averaze de-vreloprental shiets than

does any other experiment or program. It, in additior, imposes a heavy

support load on Task Force or supporting elements. (it is recomended that)

the development of a simple reliable ihexpensive rocke’s sary’ lag 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 personnel than is devoted to the

T
e

e
e
e

maintenance, shipment, and protection of the equipment which they desien. A |

Cocyr (Letioe waa PAGE RS 7
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great many of these people have particip:ted in many consecutive test series,\\

and each participation involves a considerable sacrifice of personal comfort i

and family lift. The skills and talents that there reople p*.sess are in |

considerable demand in other fields of endeavor, and the enc. of each operas /

tion finds a not insignificant number realizing tha’: they ca: find an /

equally interesting and probably more luisrative io> which Cons “1 t vequire |

the personal sacrifices and discomfort cf nuclear tecu'ngs ‘

Quarters and recreational facilities at EFG zre, whem cm oared to those A

available to most of these people in any part of the United “iates, entirely

substandard. Most personnel have no objections “~ living umies such condi<

tions for relatively short periods of time. Whe t..is is stret-red to several :

months or many consecutive operations, such facilities becomc insatisfaetory.

It is recommended tht in future operations provisions either he made to

provide for frequent retation of personnel at all levels to home laboratories

or stations, or a marked and extensive improvement »be made in living and

recreational facilities at EPG.

c we\edioe\vi .
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3.19.2 Personnel and Administration

Security.

The Joint Security Indoctrination Letter for Task Groups :

7.1 and 7.5 was tssued on December 23, 1957, for Hardtack. It

4s strongly recommended that such a document, as well as other

security procedures, be issued no later than 1 September o¢ 4

year preceding a Spring operation to allow time for distribut.c

and use of the letter before personnel depart for overseas.
ra

For Redwing and Hardtack, the TG 7.1 Military Executive

performed ad@itional duty as Security Officer. ‘Tt 4s recon.

mended that a full time Security Officer ba assigned for futur

operations, preferably a civilian with experience in AEC, -

security procedures.

CinecPac Serial 020 continued to create confusion, delay,

and irritation. It is 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 before’s

being ordered to EPG, it seems redundant to declare them "good\

security risks," and (2) The list of contraband items should be

reviewed and either eliminated or shortened and clarified.

Transportation.

MATS performed its primary mission of moving personnel ana\.’

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 te

are universally regarded as the worst feature of a generally

unpleasant tour of duty. It is recommended that efforts con-

tinue toward improving the convenience and reliability of MATS if

transportation.
Wee DAA >
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The inter-atoll transportation by C-54 aircraft was an

improvement over past operations and was appreciated by all

personnel, -

Morale.
-

In general the small camps on shot islands were adequrte

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

its peak, and it was necessary to move some personnel seveca!

times as new buildings became available. It is again rece:

mended that camp construction be accomplici2d between operati

when it can be done conveniently and ecor:m cally. Other

facilities on Parry were also inadequate, such as the messhal

camp store, movie theatre, etc. All such facilities, which

are important to comfort and morale, should be designed and

constructed to take care of the operational population before

another test series is undertaken. wen

During Redwing and Hardtack a few persons from TG 7.1

were permitted to visit other islands in the Marshall, Gilber

- and Caroline groups as passengers on official trips to projec

poe
®.

sites. These visits were nighly 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.

d Li/nog .
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3019.3 Jao} Section, Plans and Operations.

Communications.

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 usaze

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 the maintenance and security preblems.

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, 20)

on Nan to handle the spevial ciphony calis during an evacuation phase. |

The usage obtained from "nobile" radios was very slight. It 4s recom=

mended for future operations thas portable pack sets be used whenever the

need arises in lieu of installed "mobile" in all vehicles, |

In order to protect scientific electronic equipment it is resemeint

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,

c. Control and dispatch of aircraft supporting the scientific
mission is most effectively executed at the place where the mission
requirement is generated.

IDOE ad. Maximum use of scheduled airlift provides the most satisfactory
COPIED service.

LANL RC /YW
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Recommendations:

ae 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.

——any-more-than-heis withrequirements for-B-36.missions,

36

with proper facilities for control and dispatch of aircraft sup-
porting inter-island airlift should be at Elmer, Since-theyare
there-on-minue one and D-days,usingadifferent-precedure by
eperating from Fred-between shots is-neot practical,

be The TG 7.4 operations personnel and TG 7.5 dispatch serene

c, 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 the 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 limi-
tations of the support agency or another agency should be seleeted
which can provide the support required. °

' @. 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 between 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.

1
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CHAPTER

4ol TASK UNIT ONE, LaSL PROGRAMS

Lelel OBJECTIVES

The function 6f.:TUsl was to carry out experiments designed to measure

certain properties of the LASL = desimed weapons and nuclear devices; to

measure certain physical quantities of fundamental importance to wezpon de~

sign; and to study the physics underlying certain effects produced by muclear

weapons or devices.

4ol.2 TECHNICUES

The techniques used to make the measurements are described 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, togethcr

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 flexibility

provided to experimental groups by the use of houseboats proved very advan-

tageous.

Helicopter and boat transportation were generally good,

The radiation safety problem was well handled and caused little incon-

venience to the seientifie personnel during the operation.

Radio and telephone communications were zenerally good, and service was

very prompt when unite became defective,

heleh COMPUTERS ISe
oe

The high speed computing facility was very useful to TU-l experimenters

COPIED/OuE -
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and theoreticians. It was a marked advantage to be able to reduce data

promptly in the field without leborious hand calculations and to recompute

problems as new date became available, Adequate time was available on the

machine for TU=l purposes.

hele5 Je?

It was very satisfactory to have an enginecring group available in the

field to reconcile and coordinate individual experimental construction re-

quirements up to shot tine. The J-7 unit was particularly useful when new

shots were added during the series, . -

41-6 GRAPHIC iTS

The photogrephic requirements of TU-l were efficiently handled, and in

addition graphic arts was able to assist other task units on special problem

hele? RECQIEND:.TIONS

It is recommended that the Jel, J<3, Jel, and J=6 sections of TG 7.1

continue to handle the requirements of TU~]1 directly rather than to duplie

cate their functions in the TU-l organization,

A system to allow dry run tests of shot barge equipment at the Parry

barge slip would allow still further acceleration of the shot schedules vith

out decreasing the reliability of the firing system.

Separation of the LiSL and Livermore laboratory efforts on two atolls/

made possible better coordination of the work at each site and should be re-

tained in the future if possible. ~

In order to maintain morale and improve coordination with the home

laboratory, it is desireable to rotate people between 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 | poe
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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 designed

to measure certain of their properties.

4.2.2 Techniques.

The techniques used to obtain the various measurements are

described briefly in Chapter 2, Section 2.3. They are also

described, in much greater detail in the preoperational and .

technical reports of the various programs. a

4.2.3 Operations,

The concept of UCRL and LASL limiting their activities to

separate atolls was introduced for the first time in Hardtack.

It proved to be a very satisfactory arrangement for the major

portion of the operation, though a combination of factors re-

sulted in the necessity of shifting several UCRL shots to

Eniwetok during the latter stages of the program. Chief among

the factors requiring UCRL to shift devices to Eniwetok was

the tight production schedules encountered in the fabrication

of devices and the inherentiy poorer shooting weather encountered

at Bikini when compared to Eniwetok. Much of the diagnostic

support required at Eniwetok was provided by EG&@; without this

eupport the two-atoll operation would not have been possible.

4.2.4 Results.
an E

Lek RG The Operation was very successful on all counts.

for 4.2.3 Recommendations.
. Lie :o MOE ; S tb

” d a. The policy of concentrating an individual laboratory's) '
my
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major effort on one atoll should be continued.

bd. -Multiple shot sites should be prepared at each atol:

This makes it possible to fire several devices during a short

period of favorable weather. “

c. A small number of support craft should be equipped

with radios which would permit personnel aboard to communicat

directly with their Task Unit Headquarters. This could be

limited to one each LCM, LCU, and helicopter.

ad. Teletype and telephone service cleared through Secrs

Restricted Data should be available to any complex or island

on the atoll that is the site of a major camp.

e. Each shot within an atoll should have a completed|

independent timing and firing system, making in possible to

dry run one device while another is at the ready.

f. The Task Unit Commander should have direct communic:

tions from the CP with the sample control aircraft at all ti

| COPIED/ DOE
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4.3 TASK UNIT DOD _PROGRS

Task Unit 7.1.3 was activated in the ZPG on 15 March 1958 and was or=

ganized to conduct approved 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 Forwerd

Area Commands at Bikini and, after removal of zero sites for Teak and Oraize

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.

Most of the personnel released at Bikini after Yucca, along with < small -

number from Eniwetok, formed the Johnston Island Steff. 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 participeted only in the Johnston Island phase).

During the Cperation in the EPG approximately 80 Task Unit 3 Staff Personnel

and 900 Project Personnel participated. The peak strength was reached on

12April whan a total of 665 Task Unit 3 Personnel were present in the EPG.

Staff Personnel were furnished by Field Command, «FSP, with a small number

of augmentation personnel furnished by the various Armed Services upon the

request of the Chief, ‘FSWP, Project personnel came brom the agencies liste

ed in the Orgenization Chart, Task Unit 3.

epid0e The programs undertaken were extensive and varied, including maximum

ONL RC efforts in three DOD shots, (Yucca, Wahoo and Umbrella), Although date was /G

collected on several shots, the prime objectives of the Program Six study of

PCE
enoirniDOeE ens
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the ionization 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,

Some 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 some devices. In general however, the objectives outlined in

Chapter 1.3 were met.

The Task Unit 7.1.3 mission was accomplished without major oneraticon2)

difficulties. Careful management of manpower was necessary to properly main-

tain TU-3 Staffs at the three operating locations. Although many minor _

problems were presented, satisfactory solutions were found for all, oftenwi*’

the assistance of TG 7.1 Staff Agencies. Speciel problems were presented

by the projects, with 41 personnel, stationed off Atoll. In many instances,

the excellent cooperation of other governmental agencies, particularly the

Air Weather Service and the CAA made the final accomplishment of the mission

possible.

. COPIED/DOE .
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CHAPTER 4

SUMMARY OFTASK 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-l1, 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 Director. This

method of organization proved to be highly effective as it not

only provided better service to the organization placing the re-

quirement but allowed closer administrative control over Sandia

personnel connected with these projects.

4.4.2 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

oe peak occurred in July when 123 SC personnel were present. Over

SS" ail, a total of 200 SC personnel have participated in Operation

-@>, HARDTACK in the Pacific Area.

ei:ie yin early April the disheartening decision was made to fireay
DS

TEAK and ORANGE at Johnston Island. Although this put a consider-

able strain on supplying staff elements, technical equipment and

a a. 7
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qualified personnel,readiness at Johnston was accomplished well

ahead of schedule without interfering or delaying operations at

Bikini 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 recorders. These were used for playing musi¢,
taped meassages from home and for sending taped messages
home.

4.4.3 Conclusions.

An evaluation of early test data shows that the technical

phases of TU-4 participation in the HARDTACK operation were

highly successful. These successes were achieved, to a great

extent, bu acting upon the below listed recommendations made by

Task Unit Four on Operation REDWING:

i. More extensive use of prefabrication and trailer- !
mounted instrumentation.

2. Use of ECM equipment to locate interference.

3. Better recreational facilities and equipment.

4, Better communication facilities. NS

The Amateur Radio "Phone Patch" service provided by TU-4

was by far the outstanding contributor to high morale in the

forward area.
en . . : /

Even with delays and extensions of the operation, Task Y

Unit 4 morale remained hich.<om| nAAS (AS
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4.4.4 Recommendations.

It 4s 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 ) A

the forward area. The decided improvement of morale due to phone)

patch service homme cannot be ignored.

A real effort should be made on future operations in the

early planning stage to provide a more realistic shot schedule

and length of operation estimate. If 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 rea

delays and unnecessary hardships to TU-4 personnel.

Co sing ott
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4.5 TASK UNIT 5

4.5.1 Timingand Firing - Communications.

Objectives.

The objectives of the timing and firing program on Cferation

HARDTACK were as follows:

1. To provide a reliable system for arming and fir! “e
devices.

2. To supply experimenters with accurate wire, radio, and
voice timing signals on all dry runs and on all detonations.

3. To furnish personnel as members of the arming and fir-
ing parties.

4, To monitor by wire and by radio, vital information
pertaining to the readiness of the test devices and
of crucial 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 yield.

Procedure.

Seven timing and firing systems, independent in operation,

were installed to provide maximum flexibility in scheduling dry

runs and detonations. The Control Point on Enyu Island at

Bikini Atoll controlled three systems, one of which was moved

to the ABMA Firing Bunker on Johnston Island to control signals

for Operation Newsreel shots. ‘Three additional 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 D6}

stations. In addition to the Control Points, a total of eleven

Ji. - _—_ +gen
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TABLE 1

TIMING AND FIRING STATIONS

 

STATION LOCATION
 

ENIWETOK

Tl (Control Point)

77.01

7TT.02

77 .03*

Shipboard

BIKINI
70 (Control Point)

74.01

75.02

76

78.01 ¥

Parry (Elmer)

Runit (Yvonne)

Engebi (Janet)

Bogon (Irene)

USS Fullam (DD474)

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.

é - Stations 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.

x,
SS
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distribution stations served experimenters in locations at both

atolls, including 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*’7 was

completely revised for this operation. By means of @ pat:::.-

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 nalf-second interval from -2

minutes to # 1 seconc. 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 means 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 Bikini 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

phot. A similar system was installed at Johnston Island. A

firing-tone transmitter furnished the signals for arming and

firing the two underwater devices, Users requiring radio signalt

were supplied with EG&G Tone-receiver units, consisting of a

radio receiver, a tone-sensitive relay system, and heavy-duty

output relays for operating equipment. To eliminate the possi-

bility of false triggering, two different audio tones were

transmitted Simultaneously for each timing signal. 203

«Poel/op que PAGE “7S
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On the underwater shots, a zero-fiducial net provided the

experimenters with an accurate zero signal.

Voice-time equipment was installed at both Control Poiv*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 -.5 ninutes. At -15 minutes, tne tape

recorder started, and *he count-down was given automaticarly

until zero time. The Boxer and the Johnston Island voice-time

installations were similar. When necessary, EG&G supplied users

with receiving ecuipment for the count-down. The voice-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 air-drop sequence timer used on Operation

Plumbbob. Run time could be pre-set to any 1/10 second.

Signals were manually initiated at the control console from

-60 minutes to -1 minute, and the automatic timing sequence

began at -30 seconds when the verbal ‘go-ahead’ was received.

Both wire and radio signals were transmitted.

‘The JohnstonIsland 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 started 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 OH

Cor, ,
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TABLE 2

COMMUNICATIONS NETS

 

VOICE NETS SIGNAL NETS

Eniwetok Veice-time lio. 1 Radio-Time No. 1

Jotce-time No. 2 Radio-Time Vo, 2

HakG Net DOD Fir.ung ivet

™U.1 (LASL) Net Zero Fidu Net

command (Kleenex) Net

TU-4 (Sandia) Yet

ACC (Air Force) Net

Bikini* Voice-Time No. 2 Radio-Time No. 2

EG&G Net

LASL Net

Gaslight (UCRL) Net

Harvester (Sandie) Net

Command (Kleenex) Net

AOC (Air Force) Net

Tropo (inter-atoil) Net

USS Boxer 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.

moe] LoS
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set for a 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 underwater shots. Three

types were cmpivoyec for “Zhe differing requirements of the

laboratories anc the DOD. Thirty-two of these r-7%3 ‘were

used, one at each zero aite. Prior to detonation, #£CaC

personrel on the arming party instal°ed the zero racks ene

made a thorcugh check of all zero-racs functions before

buttoning-up the site.

Stric-chart recorders prov’ded a permanent record of all

signals sent out fron the Control Point, Monitoring of

importé.it functions at zero sites anc at experiment stetions

was accomplished by wire and by radio. Tone-telemetering

was the primary method employed for the AE? shots. The

monitoring system for the DCD underwater shots was almost

completely radio.

For speciai experiments, £G2G employed strip-chart

recorders to monitor tempereture, ‘umidity, and pressure at

zero-site or station locutions,

A new EGS&:9 world-time clock, aczurete to a tertn of a

millisecond, and four Bhangméters were located at each Control

Point; these units were triggered by light from the explosion.

To assure good photographic records of a detonation, 2@

weather radar console was operated in each Control Point.

Resylts,

The six timing and firing systems successfully detonated

all thirty-three shots of Hardtack series. The two Bikini DCG

fu. =: PAGE /#t
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systems were used for ten University of California Radiation

Laboratory (UCRL) shots. Two of the Eniwetok systems served

fifteen Los Alamos Scierntific Laboratory (LASL) shots and

five UCRL shcts. The third Eniwetok system wae employed on

the two underwater tests conducted by the Department of

Defense. The B.2xer system detonated the DOD high-altitude

balloon shot.

Tne following signals were se’ecved as standard for tne

hard-wire system; however, numerois 3svecial signals were added

as needed:

-59 minvtes -40 seconds

-30 minutes -15 seconds ot

-15 minutes - 5 seconds

- 5 minutes -~ 2 seconds

- 1 minute - 1 second

# 1 second (cut-off)

These signals, with the exception of the -60 minute

signal, were also transmitted by the radio-tone system, All

wire, radio, and voice timing equizment operated properly.

Hard-wire signals were accurate t3 £ 9.05 second with respect

to zero tine. Radcto signals were delavec anproximately 0.25

second.

The world time clocks recorded tne time of detonation for

29 shots. The Bhangmeters operated on all but the underwater

shots and recorded the time to light minimum from which an

early approximation of yield was made on 27 shots.

(Ce DLS
i om: PAGE “#7



vm

c7piEo/ DOE
LANL RG

feOp,
“¢

Sa 4-b>B

4.5.2 Technical Photography

General.

On Operation Hardtack, EG&G performed technical photo-

graphy of the visible aspects of all detonations as a service

to the Los Alamos Scientific Laboratories, the University of

Californi2 Radiation Laboratories, ard the Department of

Defense. The major tasks on AEC events were to photcgrepn

fireball growth for determination of yield and to record

cloud growth and motion. DOD pro‘ects involved photography

of phenomena resulting from underwater and high-altitude

detonations. Specific EG&G 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 stations are listed in

Table 4.

To provide views of the fireball and of cloud formation

from different angles, at least two photo stations were used

on the smaller AEC shots and as many as four on the larger

shots. Because of the complexities of the shot schedule,

EG&G had to be prepared to photograph either of two detona-

tions at both Eniwetok and Bikini Atolis; therefore, each of

the six photo towers contained two complete sets of cameras

and control equipment.

The primary photography of fireball growth was provided

vy high-speed Eastman cameras, operating at a nominal speed of

2500 frames/sec. In addition, each of the major photo station:

included two or three cameras for cloud photography. Mitchell ot

eee DAnt Tom
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TABLE 3

EG&G PHOTOGRAPHIC COMMITMENTS

OPERATIONS HARDTACK AND NEWSREEL

 

 

PROJECT NO. SPONSOR AGENCY TITLE

1.2 DOD AFSWP Air Blast Measurements

1.3 DOD AFSWP Surface Phenomena Measure-
ments

1.6 DOD AFSWP Water Wave Measurements

2.3 DOD AFSWP Characteristics of Radio-.
logical Environment

3.4 DOD AFSWP Loading and Basic Target.
Response for Surface Ships

4 DOD Bio-Medical Documentary
Photography

8.1 DOD AFSWP Effects of Thermal Radiation

Materials

8.3 DOD AFSWP Early Fireball Photography

9.1 DOD APSWP Generel Support (Photography)

9.3A DOD AFSWP Support for UHA and VHA

15.1 AEC EG&G EG&G Photography

18.1 AEC NRL Hi-Altitude Thermal
. Measurements

~ “EN/DOE
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TABLE 4

PHOTO STATIONS

44SD

 

 

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

ENIWETOK

1511 Parry (Elmer) 300 foot tower

1513.01 Runit (Yvonne) 2k foot platform
(roof of timing
station)

1514.01 Piraai (Wilma) 75 foot tower

1514.02 Mack 75 toot tower

1512 Bogallua (Alice) Photo Bunker

1520* Runit (Yvonne) 6x6 Photo truck

810.02 Aitsu (Olive) 8.1 Thermal pad

 

* -.-Used on Quince only.

copied/DOE
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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

Yueca 1 2

Wahoo 2 3 4

Umbrella 3 2 4

Teak 6 3 2

Orange 5 3 2

 —_

Photographic coverage of the high-altitude balloon shot

was obtained from two aircraft and from the USS Boxer. The

primary high-speed photography of the fireball was accompli-

shed by EG&G 70-mm streak cameras operating at approximately

20 feet/sec, These cameras were also used on Operation

coplep/porNeweree?- “
LANL RG On the underwater shots, cameras in four aircraft viewed J
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the detonation. Other photo stations included a barge, an

observer ship, and surface stations on Igurin and Mui. In

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 analysis of fireball records at the

Eniwetok Proving Grounds. Analysis for other projects will

be accomplished, as required, in the United States. Precision

equipment was employed to measure fireball diameter, and the

data obtained were reduced on an IBM 704 computer. Final

Reporte containing the fireball yield calculations were issued

in the field on all but the last shot. A list of these reporte

is given in Table 6. 2/3
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4.5.3, Alpha Measurements

General.

On Operation Hardtack, EG&G performed reaction history

measurements on nineteen devices: fourteen detonated as part

of the Los Alamos Scientific Laboratory test program and five

detonated as part of the University of California Radiation

Laboratory test program. These measurements included alpha

vs time throughout the required portion of the measurable

history;

se

_
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 amount 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-

ot
corte tions. On seven tests, EG&G mounted detectors at the ground
\

zero location and recorded the complete measurable reaction we
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history. On the remaining tests, the detectors were installe:

in the Alpha blockhouses and viewed the bomb 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 @aignal, it was advisable to limit the emerging gammas

by an aperture near the device, In addition, collimation at

the detectors was accomplished by means of pipes which ex-

tended through the thickness of the blockhouse wall. Inside

the detector room were adjustable baffle walls containing

collimation holes, which were spaced for alignment with the

detectors. The system provided for collimation ratios as

high as 50:1. The physical properties of the detector areas

varied from station to station, but in all cases both the

source aperture and the detector collimators were in align-

ment with the device at the point or points of interest, and

the detectors had their center lines along the aiming line.

Actual detector alignment was done by transit.

When it was necessary to reduce the gamma signal,

attenuators were used. These were in the form of lead

shielding placed either in the collimation indentations on

the inner blockhouse walls or in front of the detectors on

their scaffold platforms.

Simulation of shot conditions in the detectors was

nipok accomplished by means of flash tubes which operated near the
anra
(ih, RG expected alpha value.
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Three basic oscilloscope systems were employed for re-

cording the alpha signal: a 100-ohm three scope system, a

100-ohm two scope system, and a 120-ohm three scope system.

Other combinations were used from time to time as the re-

quirements of individual shots dictated. Three types of

4ndicators (Rossi, linear, and creep-Rossi), together with

their power supplies and associated test equipment, were

rack-mounted in the blockhouse instrumentation room. Tne

EG&G oscilloscopes, types 3343 and 3445, were the basic ur‘‘s

in the system; however, they were supplemented by a number of

other commercial units. ,

The alpha stations were operated from three timing ‘gignal

originating at the Control Point: a - 30 minute signal,

which provided the AC power; a -15 minute signal, which’ turncc

on the high voltage; and a -1 second signal, which activated

relays to open camera shutters and arm each oscilloscope,

GO, NO-GO circuitry was used to provide an interlock against

failure of the equipment or of the power supply.

Results.

- Records of ‘the oscilloscope traces were analyzed by means

of precision comparators and the data obtained were reduced

for reporting purposes on an IBM 704 EDPM Computer. The

detailed results, by shot, are included in reports issued by

EG&G at the Eniwetok Proving Grounds; these reports are listed

in Table 6,
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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 the

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 Poston laboratory prior to its shipment to the

forward area, ‘

In February, 1958, the equipment was shipped to the forward area and

installed as an integral part of the Bikini timing system. The installa-

tion was completed and operationally checked out in preparation for the

scheduled Teak and Orange events.

With the cancellation of the Teak and Orange events from the Bikini

schedule, it "t necessary to remove that part of the timing system from a /(
COPIED/p 4
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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 was 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 series.

A World Time rack identical to that used at EPG on the HERDTACK series

was included in the design of the Johnston timing sytem to record actual.

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 deton-

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 systen

control operator, referencing the timing sequence indicators, These

announcements were transmitted to the remote experimenters stations on

153.89MC, 2L3MC, 7H1IKC, and 1,68KC,'

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 o//

wa. PAE 77
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experimenters with a zero signal of millisecond accuracy.

Orange events:

cQPiED/ DOE
LAL RC

TEAK
-60 min

-30 min

-15 min

-5 min

-170.3 sec (lift off)

~165.0 sec

~151.4 sec

-137,2 sec

~131.6 sec

-76.2 sec

-70.0 sec

~66.6 sec

~60.0 sec

-57.8 sec

-51.l sec

«146.8 sec

40,0 sec

“15.0 sec

25.0 sec

"2.5 sec

1.0 sec

6 Test

#12 sec cutoff

COPIED/DOE
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ORANGE
-60 min

~30 min

“15 min

5 min

4-L2L

The following timing signal seq ence was provided for the Teak and

“153.8 see (lift off)

“145.0 sec

“110.0 sec

-98.0 sec

95.5 sec

66.6 sec

-60.0 sec

43.0 see

“0.6 sec

“15.0 sec

=5.0 sec

-2.5, sec

-1.5 sec

«1,0 sec

ff Test

A 12 sec cutoff

We
pace A6
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Results.

The timing system provided by TU-5, 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 1) radio tone signals

were delivered to the two RB-36!'s,

The various other functions of TU-5 were performed on schedule and

require no further comment.
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le6 TASK UNIT 6, RADIOLOGICAL SAFETY

6.2 Mission. The mission of TU-6 was as follows:
oa

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
radesafe for TQ 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.

5S. Decontamination facilities for personnel, vehicles, and equipmer.t

4.6.2 Organization. The necessity of maintaining a capability for firing

at both Bikini 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 operations 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 aerial surveys
and briefing all personnel going into radiological exclusion areas.

3. Supply section for maintenance of radesafe supplies, including
laundry. (Facilities furnished by TG 7.5)

ke Instrument repair section for maintenance of rad-szf2 instruments.

5 Laboratory section for determining the amount of activity contained
c in soil, water and urine samplés.

copleD/DO
LANL RC 6. Decontamination section for operating facilities for personnel

and equipment decontamination.

Control over the official dosimetry ami records was maintained direct-

Y
CO
PI
ED
S

VE ly by CTU-6. The single badge system was used during the operation. Badges

3 were exchanged after missions in radex areas, All badges were called in

= at sixty-day intervals. Badges were processed by photodosimetry sections “ A

otco<
located on both Bikini and Eniwetok atolls. Complete current dosags
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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 IEM 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 Army's First

Radiological Safety Support Unit, a Chemical Corps unit stationed at Ft.

McClellan, Alabama. The following 1s a breakdown of personnel attached to

TU-6:

1. Army - 95 Officers and Enlisted.
2. Navy - 8 Officers and Enlisted.
3. Air Force - 12 Officers and Enlisted. -
lL. Contract civilians (TG 7.5)- 1h
S. Contract advisors (16 7.5)- 3

Scientific project personnel in TG 7.1 and contractor personnel in-
aed .

ive 7.5 were requested to provide their own monitors for recovery and con-

struction missions. A three day school was held at EPG specifically to

train such monitors. The schooling was found to be a very satisfactory

arrangement.

4.6.3 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 dispatcher's office and

the marine landing. All personnel entering or returning from a radex area

were processed 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 entry inte a full radex area, Limited

radex areas were established when the gamma radiation field exceeded 10

mr/hr, but was less than 100 mr/hr. Clothing requirements varied with the

situation in the limited radex areas, An area in which the gamma radia-

tion field was less than 10 mr/hr was considered non-radex, The following

is a summary of rad-safe processing:
“~

_

le <A total of 2,658 parties containing 6,12) persons were processedD2:
through the Eniwetok check points from 1 May 1958 to 1 August 1958;

———, vane 2/2
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753 parties containing 2,747 persons being processed at Bikini from
13 May 1958 to 1 August 1958.

20 The 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 {0} 20
Pleces.-of equipment 591 193
Helicopters 5 3*
Hot park (equipment) 100 70
Aircraft 0 1
* Processed by parent organization with radesafe 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 H46 to 8 hours, and detailed surveys on the mernings of D/l and 2 days.

Additional surveys were made as required. Instrumentsused in the surveys

included AN/PDR-39's converted to read to 500 rf/hr. Ground surveys of

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 mimte. 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 personnel 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 Qa}
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operation except for one day at Bikini following the Fir shot.

he6e4 Offieial 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

IEX 704 Computer, IEM

returned from full radex areas.

daily through the use of the following equipment:

526 Summary Punch, IEM 062 Sorter, IEM 026 Key Punch, JEM 056 Verifier,

IE 519 Reproducer, IEM 552 Interpreter, IBi 066 Date Transceiver, and the

Everline FD~1l Film Badge Evaluation System configured to feed the IEM 524

Summary Punch.

The first film badge was issued on 1 April 1958, there being 7,500

badges issued at Bikini and 0,000 badges issued at Eniwetok out of a tota,

Remaining badges werefor 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 mamally.

The

at Eniwetok,.

week period with 5 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 FDel] Film Badge Evaluation System, in

ed the 5 r maximum permissible dose,

e625 Conclusions.

conjunction with the IBM installation, enabled the dosimetry section to

operate efficiently on less than half the personnel required for previous

-. PAGE: A

The rigid acetate encased film badges were highly successful because
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$ ; operations.
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used were DuPont type 559, and consisted of the 502 and 83) dental type

films for lew and high range dosage exposures respectively,

4.6.6 Recommendations. It is strongly recommended that the method of

maintaining daily dosage records employed during Operation HARDTACK be

used in future Operations of this type.
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