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FOREWORD

This report has had classified material removed in order to
make the information available on an unclassified, open
publication basis, to any interested parties. This effort to
declassify this report has been accomplished specifically to
support the Department of Defense Nuclear Test Personnel Review
(NTPR) Ptogtam. The objective is to facilitats studies of the

LOW Level.s OI raul.ar.l.ou ICCGLVCU Dy some ].nﬂLVLﬂuBL‘ nutlng (lle

atmospheric nuclear test program by making as much information
as Pnegnh!a available to all interested n.-rruu:-

GSElDIC EVIRLILEDLIE L0 242 LALEIEeExILEeC SILICS:

The material which has been deleted is all currently
classified as Restricted Data or Formerly Restricted Data under
the provision of the Atomic Energy Act of 1954, (as amended) or
is National Security Informationm.
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copies of the original material. The locanou from which
material has been deleted is generally obvious by the spacings
and "holes” in the text. Thus the context of the material
deleted identified to assist the reader in the determination of
whether the deleted information is germane to his study.
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It is the belief of the ind
in preparing this report by dele

and of

ividuals who have participated
ting the classified material
the Defense Nuclear Agency that the report ar-rnrarp‘lv

portrays the contents of the ongxnal and tha: the deler.ed
material is of little or no signiiicancc to studies into the
amounts or iypes of radiation received by any individuals
during the atuwospheric nuclear test program.
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CHAPTER 1

OBJECTIVES, DEVICES, AND WEAPONS

1.1 LOS ALAMOS SCIEN’I‘-IFIC LABORATORY*

1.1.1 Goeneral Objectives

In Oneration Redwing, ten devices designed by LASL were fired, Somae
of these were proof tests of devices suitable as weapons for the national
stockpile, whereas others were experimental devices of a forward-looking
nature which could be weaponized if their performance proved sufficiently
attractive. On cuch of these shots diagnostic experiments were made to
evaluate their periarmance if they worked properly, or to determine the
difficulty if they did not. In addition, many experiments were undertaken to
obtain more precise understanding of tue {actors and physical properties
which underlie nuclear weapon design or the effects that they produce.

These included
both Class D weapons for external carriage on fighter planes and for mis-

siles, and Class C weapons for medium-weight bombers. [_—
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“For tests involving nuclear detonations participated in or conducted by
agencies of the Government of the United States, the Chief, Armed Forces
Special Weapons Project, will exercise within any task force organization,
technical direction of weapons effects tests of primary concern to the Armed
Forces and the weapons effects phases of developmcntal or other tests of
atomic weapons. "
Under this authority the Chief, AFSWP, augmented the responsibilities of
the Commanding General, Field Command, AFSWP, to include the responsibil-
ities of the Chief, AFSWP, arising from the preparational, operational and
postoperational phases of the weapon effects tests of primary concern to the
Armed Forces and weapon effects phases of developmental and other tests of
atomic weapons outsidc the continental United States. Accordingly, the Chief,
AFSWP, having completed the preliminary phase of Operation Redwing, as~
signed to the Commander, Field Command, AFSWP, the mission of conduct-
ing the preparational, operational and postoperational phases of these tests.
The Director, WFTD, a staff agency under tke jurisdiction of the
Commander, Field Command, AFSWP, was assigned functions associated
with the detailed planning and fileld implementation of the DOD Weapons ®
Effects Programs, Operation Redwing. The joint AEC-DOD scientific organ-
ization, Task Group 7.1, was charged with conducting the scientific tests
including the DOD Weapons Effects Programs during the operational phase
at the PPG. The approved military weapon effects tests projects in Pro-
grams 1 through 9 inclusive (except 7, nst used) for Operation Redwing are
cutlined in Chapter 2.
Within tho established funds, the Commander JTF 7 could modify the
projects as required by operationa!- necessity. Within sin#¥lar ilmitations,
the Commander, Field Command, AFSWDP, could modify the projects as re-
ouired by technical necessity. o
Colonel L. L. Woodward, USAF, was assigned as the Technical Direc- ¢
tor to the Directorate of Weapons Effects Tests, Field Command, AFSWP,
ard acted as the Deputy for DOD to Commander TG 7.1 during this opera-
tion. The DOD Weapuns Effects Programs 1 through 9 were organized under °
Task Unit 3 of TG 7.1, which was commanded by Colonel K. D. Coleman, :
USAF. : f
Generally, the DOD program participation in Redwing was somewhat
greater in magnitude than in Castle. The air drop of a thermonuclear
weapon from a B-52 type aircraft flying at r
te was of special interest to
the military.
The blast program for Redwing was designed to obtain basic blast data
from a number of different types of events. Of primary importance was
participation on the air drop, on a medium-yield surface burst, and on the

e . et e ey - P
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megaton surface burst. Basic blast measurements included the use of the
rocket smoke-trail photographic technique for determining peak pressure

vs distance. Self-recording gages obtained air blast pressure-time and
dynamic pressure-~time measurements. Parachute-borne canisters measured
and telemetered overpressures as a function of time at various ranges in
free air from the high-yield air hurst. Aerodynamic drag characteristics

of various full-scale and model shapes were subjected to transient loadings
under full-scale conditions. Crater survey measurements were made for

certain surface shots, and the surface water waves generated by large nu-
clear devices were studied for cffects.

One of the primary military results desired from Redwing weas the
development of criteria and models for calculating the distribution of radio-
active fa'lout material resulting from hi_h-yield nuclear detonations. This
information is required in both offensive and defensive military planning. A
comprechensive fallout program was designed to document thoroughly the
distribution and nature of the fallout. This included measurements of the

activity in the initial cloud and stem and the collection of samples of fall-
out material over vast surface areas. The analysis of all this infcrmation

produced a valid model for the initial distribution of activity and particle
size in the cloud and stem from which fallout patterns can be computed
under various conditions with some degrce of accuracy.

To add to the present avoilable information on probable target vulner-
ability, six steel industrial building structures were constructed. Some
were located on man~made islands, and were planned to demonstrate the
differences in the effect of short and long duration blast loadings on drag-
sensitive and on semidrag-sensitive structures. This was a continuation of
a project, the first part of which was c~nducted duving Teapot.

Rabbits and monkeys were used as test animals to gain knowledge of
. thermal effects of atomic weapons on the eye. Information was received on
the portions of the time-light intensity curve that will produce retinal burns.
This information will be used in the study of blink reflex times and the

evaluation of the effectiveness of various filters and mechanical and elec
trical devices designed for eye protection.

Manned B-47, B-52, B-66, B-57, F-84F, F-101A and A3D-1 type zir-
craft were instrumented for blast and thermal cffects and flown with a
predetermined flight path so as to arrive at the proper test positions at the
time of burst. Response data were recorded and used to determine air-
craft capabilities for the delivery of atomic weapons. K-system radar and
Raydist navigational systems were used in positioning the aircraft, and these
systems were checked by aerial photography.

Two systems were tested for the purpose of locating ground zero and

estimating vields of nuclear explosions. These systems measured at distant
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observation posts the electromagnetic pulse generated by the explosions. One
system used a short base linc of approximately 30 miles, and the other a !
long base line of approximately 1500 miles. Vertically transmitted electro-
magnetic pulses from 1 to 25 Mc were used to determine the effect of atomic
explosions on the height and integrity of the F-layer of the ionosphere.
The principal effort in the thermal program was devoted to the meas-
urement of basic thermal characteristics from stations located on or near
the ground. A basic ground station placed close to GZ employed calorim-
- - eters and radiometers exposed from an instrument tree above ground, with
N recording instruments being protected underground., Stations farther removed
‘ from GZ contained spectrometers, bolometers, radiometers and calorimeters
mounted inside instrument trailers. Some of the parameters determined
; from the basic thermal measurements were irradiance, total radiant energy,
' and times to first maximum, miniraum, and second maximum. The spectroma-
eters recorded the spectral distribution of radiant energy with distance. A
spectrometer station was mounted in a P2V-2 type aircraft to correlate re-
sults of surface and airborne transmission and spectrum measurements.
B Alpha-cellulose paper, wood, and other materials were exposed to thermal ’
P radiation in order to determine critical ignition energies. Various types of
’ aircraft sandwich panels were exposed to determine the damage effects of
the long thermal pulse associated with high-yield devices.
A technical photography program was conducted to determine photo-
grammetrically the various parameters of nuclear clouds as a function of
time and to establish appropriate scaiing reiations.

PR N

1.4 SANDIA CORPURATION !

1.4.1 Program 30, Vulnerability

This program was designed to procure data leading to better knowledge ;
of weapon vulrerability in relation to both blast aud close-in thermal damage
from the fireball.

The technical objectives of Program 30 were largely realized, although
some datr were lost owing to electromagnetic transients on Project 30.2. ;
Resulte of Project 30.1 were extremely encouraging from the standpoint of

e o perfcrmance of instrumentation systems within the fireball.

,,.u
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1.4.2 Program 31, Microbarography

Program 31 was designed to obtain wind and temperature data in the
ionosphere by means of microbarographic techniques. This data will find

application in the ICBM field as well as in long range detection considerations.

Program 31 also fv-nished administrative and supervisory support for various
scrvice projects which were performed for LASL, UCRL, and DOD.

Positive microbarographic data were obtained on at least twelve shots.
Further evaluation is necessary before statements can be made concerning
the full significance of these data.
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CHAPTER 2

SUMMARY OF EXPERIMENTAIL PROGRAMS

2.1 TASK UNIT 3, DOD PROGRAMS

2.1.1 Program 1, Blast and Shock

The blast and shock projects on Operation Redwing were planned pri-
marily to obtain data for which there was an urgent need and which could
not be obtained at NTS. Participation was planned for specific types of
shotsrin the kiloton yield range as well as the megaton range.

{(Cherokee), the air burst of a device in the megaton range,
held e high€’st priority for Program 1 participation. All five participating
projects were seriously affected by the gross positioning error in air zero.
It was planned to obtain free-air data vertically above the burst through a
nonhomogeneocus atmosphere out to an overpressure of 1 psi. The shock-
photography method of obtaining pressure-distance data to about 10 psi
suffcred almost complete loss owing to the placement of air zero far out of
the line of sight of the cameras. Laboratory analysis of the'ﬁlm._ supple-
mented with that from other projects, may produce some data. Data were
recorded from parachute-borne canisters placed in a vertical array over
intended air zero in order to document pressure in the range from about
20 out to 1 psi. However, photography is not able at this time to give the
position of the canisters in space, and the method used gives pressure data
corresponding to a somewhat higher yield than the yield estimates now
assigned to the device. Surface gages, aligned along the reef east of Namu,
did not attain a gradation of range from actual air zero. Recorded pres-
sure data are bunched in a range of only 5 to 10 psi. At present there is
an anomaly between data recorded by gages located along the reef itself
and those on the man-made islands and Yurochi. Drag gages and dynamic-
pressure~-recording pitot static gages, oriented towards intended GZ, received
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will be compared with that obtained on the shot

i . It is hoped that a corre-
lation can be established to determine criteria for estimating or predicting
drag forces on diffecrent targets by laboratory experiments,

L (Zuni}. a surface bursf-in the mevaton rqr.(;p,/_\m_-qq inctrumented

. (Zun), 2 surface burstin the megaton range, was instrumented
with self-recording gages to obtain basic blast data on the ground surface
and, with shock nbntouran. y, t¢ obtain pressure-distance "9 ta in the free

haed = 1 4 1sAlat At AN O L AL LLL Y 4 o4
air and along the water surface. The blast gages were placed on two lines
from G2Z, 180° apart, towards Eniirikku and down the Eninman complex. At
present there scems to be a difference in the pressure-distance curve
p!u.ted for each lme Further s.'ndy may reveal a reason for this, or it

time rocord

may turn out
[~

(-] e
diffraction was
h

made on a doncrete cubical !awct, mstr‘mmntod with ﬂ\_s. -mounted gages
on the front and s side walls and on the top.

l (Inca) was instrumentcd with surface gages to document the
propagatfon of a precursor shock over a vegetated and over a cleared sur-
face. The precursor was observed to be less severe cver the vegetated

surface than over the cleared area, showing later arrival times, higher

overpressurcg, and lower d\n.'w.nur' presgures.
The ; (Yuma). was instrumented with
S
self-recording surface gages to obtain basic blast data. Data were recorded

which are expected, upon further nna_l).'sxs, to validate the height-of-burst
c

||remepts consisted of acrial photography to obtain crater diameter by

H4 41 H CONSISIL0 O 402232 il QLI Ol atel Qlanicle?

means of stereoptic analgais and lead-line sounding surveys for deg;h pro-
filo Preliminary resu H.q give crater size as fllan- (1)

RAA . AN zase

430 ft, depth 45 ft; )[ Idmmctc

‘i
0 ft, depth aboul 106 ft and
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shock tube work may resolve some of the records.
Next in priority wagl (Lacrosse), the medium kiloton range,
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(3)&. "one radius of an_asymmetric crater ahout 270 ft (easterly along
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the islandj™ In addition, a tower shot! R , was
surveyed for crater size. The results are not available at this time.

det‘ps were ?\pOSCG on threc events in an anQle“"\UOll OI me response
of drag-sensitive targets. Good results were obtained and will supplement
the damage-prediction curves by inciuding the blast conditions resuiting from
“these particular types of shots.

Water~wave studies were made on the megaton-range device In
ments were placed to document the Bikini Lagoon waves d at d stant
locutior o
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ons {Ailinginac and Eniwetok Atolls, and Wake and
record the long-period ocean waves. !'icrobarojraphs wer operated at
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Wake and Jobnston to investigate the possibility that thcese i ng-period waves
are air-coupled. Considerable inundation: photography was taken. Wave
action fi‘Gi“lL - in the Rikini Lagoon was less than expected, since the
crater did not breiCh into the ocean or the deep c¢hannel and, apparently,
there was uncxpectedly great convergence and dissipation onto the near

islands of the Eninman comple

at th~ lahorateries. Photut;m“hh. anaiysis cunnot be accumplished at the
proving grounds and mest await laboratory study

However. a genural statement of the accom ‘:‘g"shmc-nt of. this program
can be made: With the exception of tbe[:‘ in Which the drop error
affected the results of thosc projects pazticapatrﬁ;’:‘- the ob’ccti'ves of the

i3strumentation successfully operated at and thivugh shot ti"ne, recording
Jeliable data. Blast data have been .obtained which will supplement enmmg
Jinformation. These data will extend presently established curves, and will
strengthen the knowledge of blast phenomena in areas heretofore only
maoanrsarle fnatwiinrantad Aw mab Aantieiantad ab al)

ulcasclx AU LL I AT vl UL UWULUINITLILOW &L all.

2.1.2 Program 2, Nuclear Radiation and Effects

Program 2 was concerned with the distribution of radioactivity in the
cloud resulting from nuclear explosions and the subscjuent fallout of mate-
rial from the cloud and with various nuclear radiation effects.

Gamma ion chambers werc fired into the cloud by high-speed rockets
and the resulting gamma-rate data were telemetcred to recording stations.
Preliminary analysis indicates there is comparatively little activity in the
stem region and that cloud activity is in the lower portion of the cloud.

Destroyer escorts and the M/V Horizon were used to dellneate the
fallout pattern over water and to study the nature of thc transport and
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dilution of radioactive fallout material in the ocean and Bikin{ Ligoon. The
difficult job of deep-mooring 14 to 17 skiffs in the open ocean to the north

of Bikini Atoll was accomplished. The skiff stations were used for fallout

collection.

Collecting stations werc instrumented on islands of Bikini Atoll, two
YFNB's and three rafts anchored in the lagoon, and on three manned ships.
Samples collected and studied from early times with respect to gamma and
beta activity were al.o analyzed for chemical and radiochemical composition,
and determinations were made of certain of their physical properties, in-
cluding distribution of particle size. It is certain that this effort will pro-
vide a basis for the improvement of thecories describing the formation, dis-
persion, and over-all characteristics of fallout.

Four P2V-5 aircraft were nsed to survey gamma radiation from fallout-
contaminated ocean arcas. The data were used to direct su-vey vessels
and for determining contours in producing land-equivalent fallout patterns.

Fallout samples collected from a number of land stations were sub-
jected to radiophysical and radiochemical measurements to d-termine better
the characteristics ¢ in-close fallout material. A gamma-rate meter sus-
pended from a helicopter was successfully used to measure dose-rate con-
tours. A few stations were instrumented in an effort to evaluate the roll of
the base surge in transport of radioactive material,

Five B-57B aireraft were used to collect data on radiation dose and
aircraft contamination resuiting from early penetrations into the clouds and
stems of thermonuclear detonations, Twenty-seven penetrations of six
radiation clouds! "were mace at times ranging
from 20 to 78 mifafter detonation and at altifudes from 20, 000 to 50, 000
ft. The dose rate in the stem was found to be less than the dose rate in
the cloud by a factor of 5 to 10. Important information for operational
usage was obtained. :

Sufficient data on gamma exposure as i function of distance from the
point of detonation of various high-yield deviccs were obtained so that it
will eventually be possible to conclude dosage contours and the validity of
scaling laws.

A reasonable picture of the initial and the .dual gamma intensities
as a function of time after the detonation of high-yield devices shouid be
ootained upon postoperational data analysis.

Scveral types of building surfaces were exposed at various orientations
to fallout on the bows of two of the collection ships. Contamination on all
events was so low that it was not possible to make good decontamination
studies. Surfaces exposed to high fallout fields from ' T(Tewa)
ended with very little contamination; however, this in itself may give data
for the radiological recovery of military installations constructed from such
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materials and subjected to fallout from this type of burst.

Results should be forthcoming on the neutron flux and energy s'peg&rum

as a function of distance and also as a function of angle from the axis
ﬂ)devices. Full evaluation of ficld data should advance the state
of knowlTUge as to the type of protection, if any, required for bomb newtrons.

The experimental dctermination of the radioactivity from a thermonuclear
detonacion in various typical soil samples was rttempted so that a basis could
be obtuained for predicting soil radiouctivity for a nuclear explosion at_any
location. No data were obtained because of the bombing error on the

(Cherokee). -

Some data were obtained during ship-shielding studies on the relative
radiation dose rates contributed by contamination of the air envelope, water
envelope, and the ship's weather surfaces.

Phantoms for depth dose measurements, in conjunction with stand:-.rd
dosimeters worn externally, were exposed on two of the fallout ships. Data,

\indicate inconsistencies in the dosimeter
read'nfrs and the bxologxcally"gl_émﬂcant depth dose.

Investigations on the relative effectiveness and cost of various proposed
ship and personnel rec'amation methods were made. These studies were
primarily conducted in conjunction with the fallout-collection ships.

A proof-test decontamination procedure was conducted on the fallout-
collection ships. The proccdure consisted of firchosing, hand scrubbing
with dectergent, and a second firehosing.

Verification was attempted of Washdown Effectiveness as a Shipboard
Radiological Countermeasure. The major fallout was encountered during
Bassoon Prime and the effectiveness of the washdown system on the con-
taminant from this shot i{s being studied.

2.1.3 Program 3, Structural Response

The primary objective of Program 3 and of the single, sizable Project
3.1 comprising the program was to obtain information regarding the effect
of the positive-phase length of blast from nuclear weapons on the response
of drag-type and semidrag-type structures. The secondary objective of
Project 3.1 was to study further the gencral problem of drag loading and
response of structures to blast forces.

This project on Operation Redwing was actually the second part of a
two-part study. The first part was conducted during Operation Teapot and
involved the response of four typical single-story, steel-frame, industrial
buildings to a 22-kt burst, with a relatively short duration positive-phase
air blast. The second part involved _the response of identical industrial-

building structures to an air burst ' ~ with a relatively
b
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long duration positive-phase air blast.
Six steel-frame industrial buildings were tested in Operation Redwing:
three drag-type structures, 20 ft in height, 40 ft in span, and 40 {t in
length; and three semidrag-type structures, 30 ft in height, 40 ft in span,
and 80 ft :n ilength These buildings were located on Yurochi and on three
mman-made islands along the shallow reef between Yurochi and Namu. The
locations from GZ were sclected at such range distances (20,500, 24, 000,
29,000, :and 36, 009 ft) as to produce expected degrecs of damage ranging
from severe to moderate deformation.
Because of a gross hbombing error for the zirburst .
all structures were subjected to pressurcs higher than expected and sullered
coniplete coliapse; therefore, the planned gradation of damage was not
achieved.
However, a qualitative demonstration of the effectiveness of the long
duration positive blast phase was achieved, since one arag structure col-
lapsed at 2 lowex overpressure than that which an identical structure on ¢
Opcration Teapot received without collapse. This agrees with theoretical
studies which have indicated that, fcr drag-type targets, as the length of the
positive phase of the blast wave increcases, the overpressure required to
cause a given dezrce of damage decreases. :
Analytical studies will be made of the test results obtafned during
Redwing and Teapot in an effort to determine the magnitude of the bonus
effect of the long duration of the positive phase.

-

» -

214 Program 4, Biomedical Effects d

The only project in this program was Project 4.1, Chorioretinal Burns,

by Air Force School of Aviation Medicine, Randolph Air Force Base, Texas.

It was a scquel to a study in 1953 during Operation Upshot-Knothole. In

the latter study, weapons of about 20 kt produced burns in the eves of

rabbits at distances of 2 to 42.5. statute miles from GZ. On all studies

prior to Operation Redwing, rabbits were the only experimental animals

used to cvaluate ocular damage. Four cases of accidental human burns were :

produced at distances of 2 to 10 statute miles. !
The prosent study was designed to furnish additional information on

the requirements for protection against retinal burns, utilizing both rabbits

and monkeys as cxperimental animals. The cffectiveness of various parts

of the power pulse was evaluated as to its ability to produce chorioretinal

burns on rabbits and monkeys. This was accomplished by two series of

time-fractionating shutters. The {irsi group, open at time zero, closed at

increasing intervals of time. The second series, closed at time zero, were

open for precelected time increments during the flash. The feasibility of
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protection by fixed-densgity optical filters was explored. Two types of de-
velopmental protective electronic shutters were fleld-tested.

Results r r't‘mnns!rated that the blink
reflex does not protect against chorioretinal’ burns. Thef : L
caused retinal lesions at 8.1 statute miles. The device of intermeuiate
yield, 1pmduced hutns at 7.6 statutc miles but not as far as 14.4
miles. Bu "'-9‘ were not obtained from devices ¥ yield at distances

Ru
of 12.9 and 21.6 miles. The lower effective range of Birning at the PPG
it

is attributed to higher atmospheric attenuation from excessive humiditv and

1OSEIC A0 QL0 RRE LI 3K SRLESSS a2

salt spray from the reefs. Note {s made that additional information is

needeq in order to determine the limiting distance for retinal burns at

ALy Al RIRE LRO R0 L 221 aan L2 R-1 02 ¥4

urgs at
[.' .Aand, especially, higher yields. Both their .__(devices
nroduced retinal burns in two of the eight animals exposed to only the f{irst
pulse. Both detonations produced burns during the second pulse

‘The optical filters tested at near-thresh:ld distances prevented retinal
burns. At intermediate distance, filters reduced the Incidence anc severity
of the lesions. The results obtainoed on protective shutters were inconclugive

but can guide future development.

2.1.5 Program 5, Aircraft Structures

Program 5 included nine projects primarily concerned with the deter-
minution of the capability to deliver nuclecar weapons of six Air Force types
of aircraft and one Navy aircraft. Cne project, sponsored by tha AFCRC,
provided thermal-measurement support, and another will provide data or. the
thermal lethality of a nuclear detcnation to certain basic missile structures
and materials. Secondary objectives of the aircraft projects were to (1) ob-
tain data for basic research and design of future aircraft, ana (2) verify or
correct the present analytical methods for the prediction of weapon-effect
inputs and the resultant responses by the aircraft structure.

A test of an Air Force B-47 successfully obtained data for wirg-
bending loads from 39 to 91 per cent of design limit and temperatures of
up to 550°F on thin-skinned control surfaces by the use of high-absorptivity
paints. Some measurements of the effects of side loads on the aircraft
structure were also made. Correction of the Weapon Delivery Hadbuok for
the B-47 will be made after data evaluation.

A test of an Air Force B-52 proved its capability to deliver high-yield
nuclear weapons. Extensive thermal, overpressure, and gust measurements
will result in fairly clear definition of the safe-delivery envelopes. It
appears that 0.9 psi will be the limitint overpressure, instead of 0.° psi as
had been predicted rrior to the test serics. The ability to prodict structural

-,



dynamic responses will be considerably improved as a rcsuit of data obtained.

A test of an Air Force B-66 proved the delivery capability of this air-
craft. Sufficient data were obtained to define safe-delivery envelopes and
to improve the ability of the aircraft industry to predict structural dynamic
responses.

Testing of an /ir Force B-57 proved the capability of this aircraft to
deliver nuclear weapons. Gust loads of 20 to 65 per cent of design limit
for shear on the wing werc measured. Temperatures up to 580°F were
obtained on the black, thin-skinned, control-surface tabs. Suificient data were
obtained to define safe-delivery envelopes of the black-painted B-57.

A test of two Air Force F-84F aircraft was successful in the completion
of its two-fold objective to (1) determine its capability to deliver nuclear
weapuns, and (2) provide side-load data for aircraft structure research.

Both aircrait measured high inputs, with resultant high aircraft structural
responses to assist in defining the safe-delivery envelopes. In addition, the
sidc-load aireraft provided data that were not previously available to the
aircraft industry. '

A test of an Air Force F-101A was successful in, the determination of
the capability of the F-101A to deliver nuclear weapons. Mecasured data
included temperature vises up to approximately 500°F and gust responses of
100 per cent of design limit on the wing. The safe-delivery envelopes may
Lo clearly defined from the data obtained in the test series. A supersonic
run was made on ovne event, with the expected thermal inputs and with no
overpressure or gust inputs.

Drogram 5 successfully measured ‘thermal inputs ard obtained useful *
figeball~spectral-distribution informatioa fromsinstrumentation mounted on
thes B-47, B~52, B-66, and B-57.

- A test of a Navy A3D-1 proved the capability of the A3D-1 to deliver nu-
olear weapons. Data obtained during the test indicate a better capability than
“had been predicted by theoretical analysis, The A3D-1 was the first Navy air-
craft with a high~yield weapon capability to be proven in an actua! test series.

Over 100 specimens were mounted on towers and cxposed to a fireball
environment to determine the thermal lcthality of a nuclear detonation to
certain basic missile structures and materials. To date, only a few speci-
mens have been recovercd. Results of this project must be held in abeyance
until the nuclear-radialion ficlds are low cnough to permit recovery.

2.1.6 Program €, Service Equipment and Techniques

This program, consisting of five projects, had a great amount of
activity outside the PPG with stations extending from the Eastern United
States to Hawaii and the Western Pacific.
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One project, sponsvred by AFCRC, tested two systems for accurately
locating GZ from long-range stations by measurement of the electromagnetic
pulse generated by the nuclezv detonations. Installed were four groups of
stations, consisting of onc lung bascline and one short baseline in the Ha-
walian arcia, one short buascline in the San Francisco area, and one long
bascline in the Eastern United States. The short baseline system was tested
for ability to determine a hyperbolic line of position by use of the inverse
LORAN principle. The long baseline system was tested for the capability of
each network to develop two hyperbolic lines of position which would give a
fix on GZ. Preliminary results show that under the conditions of this test,
where the expected yicld and time of detonation are known, the detonation
point of nuclear devices in the yield range obtained on Redwing could be
accurately located at long ranges by this miethod. However, there are yet

many ;roblems to be solved before a continuous monitoring system is feasible.

In another project, Evans Signal Laboratory and AFCRC investigated
the effect of nuclear detonuations upon the ionosphere. The results of this
purely scientific rescarch effort have no immediate applicable military value.
The high-yicld detonations produced notable changes upon the ionosphere and
upon the absorption of vertically transmitted radic waves, whereas small
detonations had nu obsceved effect.

Ultrasonics Corporation tested airborne flush-mounted ferrite-core
antennas and phototubes for yield determination. These components are to
become a part of a Bhangmeter which is to be required equipment in the
weapon system of the supersonic B-58 aircraft. It is considered fessible to
use this unit, with some modification, for determining yield from aircraft.

ESL recorded the wave form of the electromagnetic pulse emanating
from a nuclear detonation. The laboratory will correlate the wave-form
parameters with the height and yield of detonations. This information is to
be used as a basis for developing a tactical IBDA system to meet the re-
quirements of the U. S. Army.

The Naval Research Laboratory measured microwave attenuation as a

function of time in the ionization region resulting from a nuclear detonation.

This information is of value in the development of a telemetering link for
transmitting technical Information from a high-altitude nuclear detonation.

2.1.7 Program 8, Thermal Effects

The primary objectives of Program 8 were (1) to make basic thermal
radiation measurements with which to study the radiating properties of the
fireball; (2) to determine, for further laboratory studies, critical ignition
energies for cellulosic materials exposed to the relatively-long-duration
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thermal pulse of high-yield nuclear devices; (3) to test three types of self-
recording thermal indicators; (4) to determine, for primary data and for
further laboratory study purposes, the effects of long-duration thermal pulse
from high-yield nuclear devices on the strength of various aircraft structural
panels of the sandwich type and the temperature~time histories of these
panels as a result of their exposure to such radiation; and (5) to measure
the spcetral distribution of thermal radiation received “y an aircraft in
flight for comparison with that received at corresponding ground stations.

The above objectives were to be attained by (1) instrumenting stations
at varying distances from GZ with calorimeters having varying fields of
view and varivus broad-band f{ilters, radiometers, modulated bolometers, and
narrow-band recording spectrometers; (2) exposing specimens of cellulosic
materials and fine natural kindling fuels; (3) comparing the data from the
thermal indicators under test with that from a previously proven instrument;
(4) exposing specimens of sandwich-type structural panels with various skin
thicknesses and types and colors of paint while recording their temperature-
time histories by means of thermocouples attached to the panels; and (5) fly-
ing a narrow-band recording spectrometer in a P2V-2 aircraft operating in
the vicinity of nuclear detonations.

In general, Program 8 stations were located adjacent to each other,
wherever possible, in order to obtain a maximum amount of information with
a minimum of duplication and {o simpli{y operational plannine. In addition,
most of the stations were designed (o ba either mobile or prefabricated, re-
sulting in considerable savings in both cost and field construction time.

All of the prgjects suffered partial or total loss of data on the eveni of
primary interest, ,{ due to displaced air zero. Projects partic-
ipiling only on this shot, how ver, obtained at least partial data, aithough
correction and interpretation of the data may prove to be either extremely
difficult or impossible. On the reminder of the shots, good data were ob-
tained by the participating projects, with the following qualifications.

. 1. Project 8.1 (Basic Therma‘l Measurements) participated in the shots

o _ " _An anomaly appeared in times-to-second
maxdmum from the two stations 10T _ !however. good data were ob-
tained from this shot as well as fromL_ It is suspected that this

anomaly was duc to dust obscuring the statioi-on Runit. Analysis of pointing-
camera data may provide the answer,

2. Project 8.3 (Sell Rccorumg Thermal Indicators) was scheduled to
participate on the shot{ The radex situation at the project station lo-
cations remaining_ from'[ i made this impossible.

3. Proje(t—‘s.s (High Resolution Airborne Spectrometry). In addition
to the objectives previously stated, this project attempted measurements of

1R
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the atmospheric transmission of thermal radiation near shot time over the
patks from devices to the aircraft. Statistical runs planned for the’

using an airborne light source were dropped, since no spectrometcr data
were obtained. For Jthe light source failed to operate at zero time;
for(__ T)the light sourde malfunctioned during an interferencc test on
D—2 nightAd was evacuated on D-1; ford ™ the light functioned well,
and good data were obtained; for { e afToraft was forced to abort
due to engine trouble; and for tho‘[l:_ ecause of the latc hour at
which the detonation took place, the transmissometer was saturated by sun-
light. A small number of statistical runs were made on the premise that
the atmospheric transmission over the paths of interest might be relatively
constant. Reduction of the data accumulated on these runs will be accom-
plished after return to the laboratory, where the instrument will be cali-
brated. A preliminary cxamination of the amplitudes received under no-
cloud conditions indicates that atmospheric transmission under these con-
ditions was relatively constant.

! N
e T AP SO GRS Y ‘! .
4 .

2.1.8 Program 9, Technical Photozraphy

The objective of Program 9 was to plan, program, and supervise
technical and documentation photographic services for all DOD projects
participating in the opcration. Still photography, in support of projects ior
illustrating preliminary and final reports, was condu-ted by TG 7.1, TU-8.
A technical motion picture depicting weapon effects tests was assigned to
Lockout Mountain Laboratory for location- shooting and final production. !
Tecknical photography in support of all projects, such as high-speed, time -
lapee, and function-of-timc photography, was conducted under contract with f
EG&G.

Project 9.1 was concerned with the photogrammeiric determination of
various parameters of nuclear clouds as a function of time and the attempt
to establish approximate scaling (yield) relations. It was a continuation of
a project first attempted on Operation Castle. Photography commenced at
zero time and was continuous for as long as the nuclear cloud retained its
visible identity, except for turnaround intervals due to the racetrack pattern
flown. At stabilization time, sextant readings to determine approximate
height of cloud top and base were made by the photo navigators.

Cloud-survey photugraphy was planned for all shots with predicted
yields of Cursory examination of the film in the field in-
dicated that good data a should be obtajnabler =
QOwing to natural cloud obscuration, negligible results were obtamed on one
shot and fair results for a iimited time on two participations.

s e At o + t ae b
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The operational plan for this project involved the participation of
three modified RB-50E aircraft. The airplanes, air crews and ground
maintenance echelon were furnished by the 6007th Reconnaissance Group,
Far East Air Forces. The planes were equipped with identical camera
assemblies on A28 gyro-stabilized mounts located in the aft section of the
aircraft. Each mount held an EG&G 70-mm cloud camera, an Eclair 35-mm
motion picture camera (shooting one frame every 15 sec), and a GSAP
16-mm motion picture camera loaded with 50 ft of color film. The three
aircraft were positioned in the east, west, and south quadrants, respectively,
at ranges of 70 nautical miles from GZ on all shots predicted within the
kiloton range, and 110 nautical miles for the megaton shots. Starting alti-
tudes at :ero time were established at 22,000 ft for all three aircraft. On
missjons where natural cloud obscuration was encountered, altitudes were
altered to 30, 000 ft,

Processing of the cloud-survey negatives and final analysis of the
photogrammetric data are the responsibility of EG&G. As of this date,
pre-prcliminary results have been submitted on only four events; !owever,
the Program Director has been advised that analysis is proceeding satis-
factorily, and it is anticipated that final results will exceed the Castle ex-
periments, both quantitatively and qualitatively.

In addition to supporting Project 9.1, the three aircraft were equipped
for vertical photography. Controiled mosaics were made for a number of
shots In support of Project 1.8, Crater Survey.

Requirements were generated in the field for vertical photography of
Enlwetok and Bikini Atolls. These were for low-altitude uncontrolled
mosaics and proved to be of value to p'inning operations. As a result of

these surveys, other outlying atolls were photographed for current and
future planning purposes.

2.2 TASK UNIT 1, LASL PROGRAMS

2.2.1 Introduction

Task Unit 1 carried out experiments to determine the performance of
the devices fired; to measure physical quantities of intercst in weapon
design; and to understand the mechanisms by which the various effects of
the devices are produced. For further information on the details of the
measurements or the analysis of the data, rc¢fercuce should be made to the
Redwing preliminary reports or té the indivicual project pre-operational and
final reports.
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2.2.2 Program 10, Yield Measuremcnts by Fireball Hydrodynamies

The J-10 Group of LASL analyzed fircball data obtained by Project
15,1 using scveral different methods of interpretation to obtain the yield of
each device. The results of thesc imcthods are given in Table 2.1.

2.2.3 Program 11, Radiochemistry

o o

2,24 Program 12, External Neutron Mcasurements

w——
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TABLE 2.1

YIELD BY FIREBALL HYDRODYNAMICS
(Yield In kilotons unless designated by Mt for megatons)

R.commended

Integral Differential Mach A Weighted " Value Including
Device Method Method Scaling Bhangmeter Value Radio Chemistry*

- — -

*Note added in proof, Yield figures are those available a} LASL in December 1356,
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2.2.5 Program 13, Alpha Measurements

a. Objectives

-

To mecasure alpha as a function of time for the fission devices.

in order to determine whether they worked properly and in case
they did not, to aid in diagnosing the trouble.

b. Techniques

1. Alpha detectors, each consisting of a plastic fluor and photo-
cell or photomultiplier combination in a light-tight can, were mounted at
apnropriate distances from the device to give a wide range in sensitivity,
The signals were conducted over coaxial cables shielded against gamma,
neutron, and electromagnetic radiation to concrete bunkers. These signals
then were displayed on a series of high speed cscilloscopes together with
timing frequencies and were recorded by cameras.

2. Data were obt ined by measurements made on the film traces
and analyzed to give the time history of alpha of the device.

¢. Results

The results of the alpha measurements are given in Table 2.4. The

alpha reccerd is particularly useful in understanding the behavior_
devices.

1

2.2.6 Program 15, Photo-Physics

2.2.6.1 Diagnostic Photography
a. Ohjectives

1. To Jdetermine yield by fireball photography.

2. To determine yield by Bhangmeter records.

3. To determine symmetry of fireball growth by photography.
b. Techniques

1. Framing cameras were operated from three or more photo
towers on each shot to record the fireball history.

2. Measurements of fireball radius as a function of time were

made from the films. Empirical scaling was used to obtain an estimate of
the yield.

3. The time history of the light intensity was obtained for each
device by a photocell-oscilloscope-camera combination to give the time to the

- 43 -
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first light minimum. Empirical scaling was used to obtain an early estimate
of the yield.

¢. Results

The results are given in Table 2.1.

2,2.6.2 High Speed Photography

a. Objectives v

1.
2.

—-— -

3. To make measurements of other paramewss of interest in
weapon design,

b. Techniques >
1. Very high speed streak cameras were used to record the
history of the light arising near the bomb in the first few microseconds to

give o ; 'rv‘_er‘y early growth of the fireball,

. .
2.,

c. Results

The results of these experiments are contained in the preliminary shot

reports and in the various technical reports made by the groups involved.

S |
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2.2.7 Program 16, Physics, Electronics, and Reaction History

2.2.7.1 Temperaturel \‘ Measurements

pp- N1 they §9 DELETED
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%mgram 31, Microbarography
2.4.2.1 Project 31.1

The principal objectives of Project 31.1 were (1) to study the propa-
gation of pressure signals in air from large-scale detonations, and (2) to
measure microbarograph signals received through the ozoncsphere and
ionosphere in tropical regions. These measurements determined the wind
dircction, speed, and temperatures at extremely high altitudes; such in-
formation will help define the environment of the ICBM and other weapons.

Five dual-receiving stations equipped with Wiancko microbarographic
equipment were located on several islands from 20 to 250 miles from GZ.
Sensing hcads of the microbarographs were located about one mile apart on
a radial line from the blast in order to determine the angle of pressure
incidence.

Preliminary observations of the records reveal that the desired infor-
mation of wind velocity and temperatures at high altitudes was obtained on
12 shots. A more specific evaluation awaits further study.

- 60 -
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2_:1% Program 35, Radlobiological Survey

Objectives were to measure the amount and distribution ¢ radioactive
materials fn the fauna and flore on the islands and waters of the PPG und
adjacent areas.

1. Pre-test surveys were conducted to determine the level of
resldual contaumination from previous test programs.

2. Durlng the period June 11 to 21, 1956, a marinc survey oper-
ating on the USS Walton (DE-361) measured the radiation in plankton, water,
and fish samples.  Fifty-three stations in the arvea between 11° to 14°N and
159° to 166°F were coverved during the 3000-mile cruise. A continuous ree-
ord of the radiation in the surface water was obtained with a probe. Plank-
ton samples from oblique tows to a depth of 200 meters and water samples
from the surface, 25, 50, 75, and 190 meters, indicated radioactivity at each
station. Highes! radiation rcadings in plankton and water samples were from ¢
stations north of Bikini Atoll. Radiation decreased is amounts around the
edge of the survey arca.

3. Algae have been collected on the reefs of Eniwetok and the
level of radiatice, especially the short-lived materials such as 1-131 deter-
mined. *

4. Flankton samples from the decp passage at Eniwetok were
obtained on a three-times-a-week schedule. Such samples should be uscful
in evaluating the drift of radioactive material from Bikthi.

5. Foods of the native people of Wotho, Tarawa, Kusaie, Ponape
é_r;d Ujelang were monitored.

- . 6. Residual radiation in the soil, water, and foods of Rongelap
Atoll is being evaluated prior to the return of the native people.

7. Post-test surveys wili be conducted of biological contamination
and the movement of radioactive material around and out of Enlwetok Lagoon.

8. Rat populations on Engebl will be studied to evali2te numbers
of survivors, level of food contamination, and amount and kind of radiation in
various tissues of the residual population.

9. Post-test survey of Bikini Atoll will be conducted.

10. An oceanic survey will start on September 1, 1956, at the
eastern cdge of the mass of radivactive water and proceed to the western
edge of the contaminated water mass. This survey will be similar to the
one conducted June 11 to 21, 1956, but will extend farther to the west.
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CHAPTER 3

GENERAL ACTIVITIES OF TASK GROUP 7.1
~ , '

3.1 MISSION

The mission of Task Group 7.1 included the following tasks:

1. Position, arm and detonate the weapons and devices,

2. Conduct technical and measurement programs.

3. Kecep CJTF 7 informed on test and technical developruents affcct-
ing the operational plan and military support requirements ‘herefor.

4. Schedule the interatoll and intra-atoll movement of weapcns and
devices and provide required technical assistance to other tatk <roups in
connection with their responsibilities for such movements,

5. Complcte the installation and calibration of the weapons and da-
vices and all instrumsents and test app. ;atus,

6. Be responsible for the removal of all TG 7.1 perscanel and neces-
sary cquipment from the shot site danger area,

7. When directed by CJTF 7, evacuate TG 7.1 personnel irom Bikini
Atoll, ‘

8. Be prepared, upon directive from CJTF 7, to conduct emergency
post-shot evacuation of TG 7.1 personnel from Eniwei-k Atoll.

9. Provide CIJTF 7 with a statement of prelinunary test resuits.

10. Provide nontechnical film coverage. \

11. Recommend to CJTF 7 safe positioning lor aircraft participating
in the scientific programs.

12. Conduct the radiological-safety program.

13. Initiate voice-time broadcasts for all cl:ments of the Task vForce.

14, Prepare appropriate technical reports at the cor:lusion of each
chot and the whole operation.
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3.2 ORGANIZATION AND COMMAND RELATIONSHIPS

Upon the completion of Operation Castle in May 1954, the headquarters
of TG 7.1 returned to J-Division in the Los Alamos Scientific Laboratory
and begun preparations for the next Nevada operation and for Redwing. Dur-
ing the planning pe-iod, the organization of TG 7.1 was changed from that
used in Castle to that shown in Fig. 3.1,

The major change involved was the establishment of four Program Task
Units embodying the LASL, UCRL, DOD, and Sandia programs, and of eight
Support Task Units providing timing, firing, radiological-safety, photographic
and assembly services. v

The Lookout Mountain photographic unit was agsigned to CTG 7.4 and
a UCRL documentary photography unit was establisned. UCRL provided two
assembly units, one for large-yield and one for small-yield devices.

The Production (H. L. Johnston) and Cambridge Corporation task units,
which existed in Castle, were no longer required and were eliminated.

A Deputy for DOD was added to tha organization and was provided by ¢
WETD of the Field Command, AFSWP. .

During the nlanning phase, closc relationships were maintained with
WETD, UCRL, and SC. This was accomplished by frequent exchanges of
visits, telephone calls, correspondence, ‘zmd joint participation in -operations
at Nevada.

Task Unit 3 (DOD programs) did not come under the operational con-
trol of CTG 7.1 until arrival overseas on March i5, 1955, .

WETD and UCRL provided staff personnel who were integrated into the
J<1, J-3, and J-6 sections. WETD also provMed staff personnel for the J-4
szstion,

- In January 1956, because of the illness of Alvin C. Graves, J-Division
leader and Deputy Commander for Scientiflc Matters JTF 7, W. E. Ogle,
Commander TG 7.1, became Acting Deputy Commander for Scientific Matters,
JTF 7, and Gaelen L. Felt, Group Leader of J-15 Group, LASL, became
Acting Commander TG 7.1. On May 25, 1956, these acting appointments
were made permanent. '

Since the principal function of JTF 7 and of most of its task groups
was to support the scientific effort, much of the over-all planning depended
on the plans of TG 7.1. These in turn depended on the weapon development
plans of LASL and UCRL; and on the prcgrams developed by AFSWP and
other DOD agencies, and by SC, to participate on weapon development shots
and on shots required for other purposes,

For the above and other reasons, command relationships differed some-
what from the normal military pattcrn. Figure 3.2 shows the JTF 7 organ-
{zation and some of the major command relationships involved,
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The Commander, JTF 7, coordinated the activities of TG 7.1 and
TG 7.5 through the Deputy Commander for Scientific Matters, in accordance
with existing AEC-CJTF 7 policy agreements., Late changes in the com-
manders and key personnel of JTF 7, TG 7.1, and TG 7.3 prevented the
carly establishment of the close relationships at the highest levels which
arc so important in this kind of operation. However, overseas such rela-
tionships were rapidly established. Relations with the Task Force and other
Task Groups were cordial and the support received from them was generally
excellent.

Table 3.1 lists the key personnel of TG 17.1.

3.3 ADVISORY GROUP

As shown in the organization chart, the Advisory Group consisted of
experts in various fields who advised the Task Group Commander and the
members of the Task Group and Task Forcé on technical problems. Seven-
teen members of T-Division represented the design interésts ¢ LASL at the
PPG during part of Redwing. [

| A. Werner provided advice in
the ficld on UCRL mechanical engineefing protlems, and E. J. Daly on UCRL
electronic engineering problems. Roy Reider, assisteu by cjher members of

the LASL Safety Group, provided advice and supervision in safety maiters at
both «atolls. - ! ’

[ 4

3.4, PLANNING AND TRAINING

3.4.1 Programs, Concepts, and Schedules

After the completion of Castle, planned test series were Teapot,
scheduled for the late winter and spring of 1955, and Dixie for the fall of
1955, both in Nevada. By December 1954 much work had been done on the
Nevada shot programs but comparatively little on Redwing. A nebulous list
of probable Redwing shots at that time included for LASL r_

Since this program appearea similar in scope to Castle, preliminary
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TABLE 3.1

KEY PERSONNEL OF TASK GROUP 1.1

Unit or Section
Commander, Task Group 7.1
Deputy {or UCRL

Deputy for Administration
Deputy for DOD

Advisory firoup
T-Division. LASL

Sclentific

UCRL Mechanical Engineering
UCRL Electrical Engineering

Safety
Radiological Safety

Classification. Security
Liaison, and Technical
Rencr's

J-1 - Personnel and
Administration

J-3 - Plans and Operations

J-4 - Logistics and Supply

J-6 - 'i'est Facilities

Name
Gaelen L. Felt

Gerald W. Johnson
Duane C. Sewell
Walter D, Gibbins

Duncan Curry. Jr.
Lester L. Woodward. Col.. USAF

J. Carson Mark
Everett F. Cox

Arthur Werner. JIr,
Elisha J. Daly

Roy Reider

Leo G. Chelius
Edwin A. Bemis. Jr.
William R. Kennedy, Jr.

Kaiph Carlisle Smith
John M. Harding

Armand W. Kelly

Robert B. Cruise, Lt, Col.. USA
Samuel R. Whitaker

Clarence T. Brockett

Walter T. Kerwin, Col.. USA
Emil A, Lucke. Col.. USA
Robert H. Gattis, Col,. USAF
Reuben N. Perley. Cdr.. USN
Roger G. Preston

John P, Flynn

John Tyson. Lt. Col.. USAF

Harry S, Allen

Robert J. Van Gemert

John W. Lipp. Lt. Col.. USA
Daniel J. Murphy

Robert H. Campbell

Robert W. Newman

Clifford M. Bacigalupi

Arthur P. Minwegen, Cdr., USN
William A, Mowery, Lt. Col.. USA
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Organization
LASL

UCRL
UCRL
UCRL

LASL
WETD

LASL
SC

UCRL
UCRL

LASL

LASL
LASL
LASL

LASL
LASL

LASL
LASL
LASL
UCRL

LASL
LASL
LASL
LASL
UCRL
UCRL
WETD

LASL
LASL
LASL
UCRL

LASL
LASL
UCRL
WETD
WETD
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Unit or Section

TU-1 - LASL Programs

J=7 - Design
Program 10

Program 11

Program 12

Program 13
Project 13.1

Project 13.2

Project 13.3

Jrogram 15

Program 16

Program 18
Project 18.1

Project 18.1 & 18.3

Project 18.2

Project 18.2 & 18.4

Project 18.3
Project 18.4

Program 19

oiatei gt 8 L

Name

Keith Boyer
A. T. Peaslee, Jr.
David A, Liberman

James H. Hill

Herman Hoerlin
Joseph F. Mullaney
Leroy N. Blumberg

George A. Cowan
Harold F. Plank
Phillip F. Moore
Jere D. Knight

Rodney L. Aamodt
Wendell A, Bilggers
Donald D. Phillips, Sr.

John S. Maltk

Robert B. Patten
William A. Ward
Richard E. Knappenberger
Bruce M, Carder
Rogzer Ray

Leland K. Neher
Douglas O. Ccchrane
Carroll B, McCampbell
David E, Henry

Jesse C. Renverg

Gaelen L. Felt
Arthur N. Cox
Robert S. Fitzhugh
Avery L. Bond

Bab E, Watt
Ralph E, Partridge, Jr.

Herman Hoerlin
Harold S. Stewart
Walter F, Weedman
George F, Wall
Gordon G. Milne
Francis D. Harrington
Dennisun Bancroft
Joscph E. Perry, Jr.
Robert B. Day
Donald F. Hanscn
Donald R, Westervelt
Elbert W, Benn:tt

Lew Allen, Jr,, Capt., USAF
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Organization
LASL

LASL
LASL

LASL
LASL
LASL

LASL
LASL

LASL

LASL
LASL
LASL

LASL
EG&G
EG&G
EG4G
EG&G
LASL
LASL
EGEG
sC

5C

sC

LASL
LASL
LASL
LASL

LASL
LASL

LASL
NRL
NRL
NRL
U. of Rochester
NRL
LASL
LASL
LASL
NRL
LASL
LASL

LASL
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Unit or Section
TU-2 - UCRL Programs

Program 21

Program 22

Program 23

-

UCRL Weapon Physicists *

TU-3 - DOD Programs

Program 1 -
Project 1.1
Project 1.2
Project 1.3
Project 1.4
Project 1.5
Project 1.6
Project 1.8
Project 1.9
Project 1,10

Program 2

»  Project 2.1
* Project 2.2

» Project 2.4

R Project 2,51
Project 2.52
Project 2.61
Project 2.62
Project 2.63
Project 2.64
Project 2.65
Pruject 2.66
Project 2.71
Project 2.72
Project 2.8
Project 2.9
Project 2,10

Program 3
Project 3.1
Project 3.10

Program 4
Project 4.1

Harry B. Keller, I - . |
Harold D. Brown

l

Name

Gerald W. Johnson
Duane C. Sewell

Robert H. Goeckermann
Roger E. Batzel

Floyd ¥. Momyer, Jr.
Norman A. Bonner

Louis F. Wouters
Clarence E. Ingersoll

John 8. Foste *, Jr.

Kenneth D. Coleman, Col.. USAF
David T. Griffin, Col., USA
Wade H. Hitt, Lt. Col., USMC

Henry T. Bingham, Maj., USA
Julius J. Meszaros

Arrold D. Thornbrough

Jos>uh Petes

James A. Fava, Lt Col., USAF
Julius J. Meszaros

Joseph Petés

Frank E. Deeds, Capt.. USA
William G, Van Dorn

Arnold D.‘Thornbrough

.
Donald C. Campbell, Cdr.., USN
Peter Brcwn ¢ i
Peter Brown

Joseph C. Maloney

Benjamin Barnett

Trevor C. Looncy

Richard R, Soule

Feenan D, Jennings

Terry Triffet

Robert T. Graveson

Manf{red Morgenthau

Ernest A, Pinson, Col., USAF
Heinz R. Rinnert

Samuel C. Rainey

Raymond R. Heiskell

Frank S. Vine

Michael M. Bigger

Henry T. Bingham, Maj., USA
Robert E. Grubaugh, Capt., USAF
Jullus J. Meszaros

Clyde W. Bankes, Lt. Col., USA
David V. L. Brown, Capt,, USAF
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Organization
UCRL
UCRL

UCRL
UCHL
UCRL
UCRL

UCRIL,
- 8C
UCRL

' ’?&‘ UCRL

UCRL

WETD
WETD
WETD

WETD
BRL
sC
NOL
AFCRC
BRL
NOL
ERDL
SI0
sC
WETD
ESL
ES".
CRL
CRL
sC
NRDL
S10
NRDL
NYOO
CRL
AFsSwp
NRDL
BuShips
NRDL
BuShips
BuShips

WETD
WADC
BRL

WETD
AFSAM

nta .a,{.,,,wM
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Unit or Section

Program $
Project 5.1
Project 5.2
Project 5.3
Project 5.4

Pro;ect 5.5

.1
.8
.9

Program 6
Praject 6.1
Project 6.3
Project 6.4
Project 6.5

Program 8
Project 8.1
Project 8.2
Project 8.3

Project 8.4
Project 8.5

Program 9

TU-4 - Sandia Programs
Program 30
Program 31

Program 35¢

TU-$ - Timing

TU-68 - Firing

¢ Sponsored by DbM, AEC;

{ngton,

Name

Milton R. Dahl, Cdr., USN

Clarence W. Luchsinger

Francis L. Williams, 1st Lt., USAF
Richard W, Bachman

Harold M. Wells, Jr., 18t Lt., USAF
Robert F. Mitchell, 1st Lt., USAF
Richard L. Dresser, Capt., USAF
Philip S. Harward, Lcdr., USN
Charles J. Cosenza, znd Lt., USA¥F

Clyde W. Bankes, Lt. Col., USA
Edward A. Lewis

Arthur K. Harris

Alan J. Waters

Charles J. Ong, 2nd Lt., USA

Alfred H, Higgs, Cdr., USN
William C. Linton, Jr,, Maj., USA
Wiliam B. Plum

Wallace L. Fons »
Jerry J. Mahoney

Alexander Julian, Ledr., USN
Ralph Zirkind

Jack G. James, Lt, Col,, USAF

Don B. Shuster
Robert E. Hepplewhite
Edwin L, Jenkins, Jr.

Charles G. Scott
Francis £, Thompson
Hans E. Hansen

Don B. Shuster
Willard A. Gustafson
Billy M. Ray

Lauren Donaldson
Edward E. Held
Arthur D. Welander
Allyn H, Seymour
Ralph £. Palumbo
Frank G. Lowman

Herbert E. Grier
Bernard J. O'Keefe
Lewis Fussell, Jr.

Edwin L. Jenkins, Jr.
Robert J. Burton

carried out by Applied Fisheries Laboratory, University of Was'-

-10 -

Organization

WETD
WADC
WADC
WADC
WADC
WADC
AFCRC
BuAer
WADC

WETD
AFCRC
ESL
ARDC
ESL

WETD
WETD
NRILL
CIRES
CRL
RUAER
BUAER

UWFL
UWFL
UWFL
UWFL
UWFL
UWFL

EG&G
EG&G
EG&G

sC
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, Unit or Section Name ~ Organization

! TU-7 - Radiological Safety Gordon L. Jacks, Maj.. USA LASL

! Charles L. Weaver, Maj., USA 1st RSSU

! Benjamin H. Purcell, Cart., USA 1st RSSU

: Rex Gygax, Lt., USN LASL

' TU-8 - LASL Documentary

. Photography Loris M. Gardner LASL

; Robert C. Crook LASL

f Gustaf N. Lindblom LASL

'i TU-9 - UCRI!, Documentary

E Photography Raymond H. Jaeger UCRL

i TU-10 - LASL Assembly Francis K. Tallmadge LASL

; David R. Smith LASL

: John H. McQueen LASL

! Andrew M. Koonne ) LASL

; Douglas F. Evans LASL

i Edwin L., Kemp . LASL .

' Jay E. Hammel LASL

L TU-11 - UCRL Assembly A Forrest Fairbrother, Jr. UCRL

é Ty-12 - UCRL Assembly B Aiured C. Haussmann, Jr. UCRL

Joseph A. Lovington, Cdr., USN UCRL

;
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cstimates of military support requirements submitted at that time were
based accordingly.

OCn February 15, 1955, represcntatives of LASL, UCRL, and SFOO met
to discuss the Dixie and Redwing programs. At this meecting it was decided
that (a) the {1 of 1955 was too early for Dixie; (b) Dixie should be held in
the spring of 1956; (c) the spring of 1957 was unsatisfactory {or Redwing

:cause of the time urgency for its completion; and (d* the fall of 1956 was
unsatisfactory Lecause of the close proximity of Dixie. It was therefore de-
cided that the two laboratories would recommend to the AEC that Dixdie and
Redwing be combined for firing at the PPG dn the spring of 1956.

The opcration, envisaged ‘n a letter written at that time by the Deputy
Cr-mmn.‘ri(jer for Scientific Matters to the Commander of JTF 7, would con-
sist of

It was tentatively planned to schedule all of the medium Efﬂarge
shots at Bikini and the small shots at Enfwcetok, with a iwo-atoll capability
so arranged that the small shots could be tested under alimost any weather
condition while waiting for suitible weather for the large shots. With such
a nlan it did not appear nccessary to expect a longer duration for Dixie/
Redwing than was expericnced in Castle. It was even hoped that the opera-
tion would be shorter because of the smalier number of large shots under
consideration at that time.

Because of the proposed location of the shots, jt was estimated that the
rcquirements for the L-20 type aircraft, helicopters, boats, and vehicles
weuld be greater than for Castle, isut thai® the construction requirements as
far as scientific structures were concerned would be considerably smaller, s
A tentative ready date of March 15, 1956, for the first shot at cach atoll
was being considered.

During the spring of 1955, many of the test personnel from LASL,

UCRL, A¥SWP, WETD, and SC participated in Teapot at Nevada. A number
of mectings were held at Camp Mercury as well as at the home locations of
the various groups to discuss the Redwing programs, operation plans, and
support rcquirements. . The conclusions reached were cmbodied in the

CTG 7.1 General Concept No. 1-55, dated April 12, 1955, which was distri-
buted for plarning purposes. The shot schedule listed

The basic operational principles outlined ia the CTG 7.1 General Con-
cept were reasonably well adhered to throughout the operation. Those prin-
ciples were as follows:
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a., CJTF T and his stali wiil normaily be based on Parry.
(After the first two shots at Bikini, CJTF 7 and most of his staff remained
at rarry even during the Bikini shots.)

j b. CTG 7.1 and major elements of the task units and staff sec-
tions will normally be located on Parry, although euch staff section will Jave
an integrated advance section at Bikini,

¢. A capability of firing a shot at either atoll on the same day
will be maintained, (This was done on two occasions, on one of which iden-
ticai shot times were used at both atolls.) Priority for firing will be given
to Bikini Atoll shots.

d. Firing of shots other than air drops will be acconipli shed 9‘
Tniwetok from the timing and firing station on Parry, and at Bikini {rom
the timing and firing station on Enyu, using radio control irom the USS
Curtiss when it is necessary to cvacuate the Enyu firing station,

e. At Bikini all personnel except those in the firing station will
be evacuated for all shots; at Eniwetok they will be evacuated to Parry and
Eniwetok as necessary.

f. The Task Force and Task Groups will be prepared to con-
duct 2!l operations from afloat at Bikini after the nrst{ there
CTG 7.1 and staff plus rcpreseniatives of certain scientific programs and
projects and of TG 7.5 will operate from the TG 7.1 command ship, USS
Curtiss. (Since the Enyu camp was not contaminated or destroyed, it never
became necessary to accompiish this for longer than overnight.)

g. At Eniwetok the main camp will be locaied on Parryv with
temporary work camps located on Rojoa, Runit, and Teiteiripucchi. At
Bikin’ temporary camps will be located on Enyu, Eninman, and Romurikku.

h. Principal laboratory, machine shop, photographie, warehouse,
ard stock room facilities will be located on Parry with limited field facili-
ties located at Bikini.

i, Trailers, vehicles, equipment, etc., will be evacuated to
isjands outside the danger area for each shot,

j. An emergency capability for post-shot evacuation of personnel
because of fallout will be maintained at both atolis, Such an evacuation will
not include equipment,

This concept provided a basis for the monthly status reports required
from the projects beginning in June 1955, The purpose of these status re-
ports was to obtain from the proicct oificers information as to how they
planned to carry out their experiments. their operational activities overseas,
and their estimated requirements for support inciuding housing, office and
laboratory space, office furniture, co:nmunications, vehicles, boats, aircraft,
timing signals, photography, air and surface transportation, etc. A Project
Officers’ Meeting was scheduled at Los Alamos in July 1955 to orient

ad
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the project officers in overseas operational and logistic problems and to
obtain more complete information from them for planning purpescs.

Fortunately a few f the shakier projects discussed at that riceting
fell by the wayside; but the bulk of them, augmented by a comparvaitively
few later expansions and additions, became the Redwing experimwenial pro-
grams, summarized in Chapter 2.

By April 1955, the ready date for the first shot had been changed to
April 15, 1936, and by June it had been)delayed until May 1, 195¢. In July
it was decided to fire the 1-point shots in Nevada in the late fall and winter
of 1955, and to delete thcm from the Redwing program.

In order to makc the maximum use of the limited land availible and
of instrument stations alrecady in enistence, threc shots were sceduled on
the Eberiru complex plus one oh Rujoru, three on Runit and one in the air
above Runit, and six on barges near the Yurochi complex. When weather
for large shots proved inore favorable at Eniwetok than Bikun. and comple-

tion of the Bikianl progranm lagged, the 2 _‘b:nvta were
shifted to the Mike crater a2t Eniwetok. Because of ‘the = fofr _Ijl_?d
the fact that it had to be fired early in_the program, she ) .
Runit towers were not-built until -after, : "}was detonated.

. —_

3

3.4.2 Determination of Requirements

As shown in the preceding section, a list of pro’balbie Redwing shots
prepared in December 1954 indicated an opevwation similar in scope to Castle;
pgreliminary esiimates of military support requirements submitted at the’
tifne were bzsed accordingly. Unfortunately, the DOD system for phnnin«r
the support of cverseas nuclear tests entails estimates of requirements iong
‘oefore the shot schedule (which governs all of the planning of the Scientific
Task Group) is in any way firm. The resuit is that preliminary estimatcs
of requirements must be based to a degree on the preceding operation, and
change substantially as planning progresses.

Except for motor vehicles, Table 3.3 lists the principal items of mili-
tary support of both direct and indirect interest to TG 7.1, and shows how
requirements changed during the planning phase of the operation. No dis-
tinction is drawn in the tabie between items of direct interest to TG 7.1,
such as a2 command and firing ship, and effects ships and aircraft, and
items resulting from TG 7.1's requirements for services such as bhase facil~
ities, transportation, and communications, which generate material require-
ments in the task groups which have to provide those services.

Preliminary estimates of Redwing motor vehicle requirements, made in

danuary 1355, were based on experience gamed durmg Castle and totaled
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TABLE 3.3
MAJOR ITEMS JF MILITARY SUPPORT

Ships or Aircrafl and Purpose Dec. 1954“' April l9$5'2) Aug. 1955l3) Actual Remark:
AGC (Tstes) - Command 1 1 1 Provided Program 2 Control Center
AV-4 (Curtiss) - TG 7.1 Command 1 1 1 1 Transpurt of devices, housinyg, shops
and Weapons and offices
CVE - Helicopter base, carly recovery 1 1 1 1 Master Raydist Station Base
and re-emtry base
LSD - Barge lift and boat pool support 1 1 1 1 Project 1.4 Telemetering Station
LST - Weather isiand support 1 1 1 1
LST - Interatoll 1 1 1 i
ATF - Towing 3 4 4 4 One with echo sounding equiyment; one
with skilf nandling equipment instailed
APD - Personncl transport and . 2 2 2 1 Projeet 2.61 Telemetering Station
fast freight'®
TAP - Afloat housing at Bikini 1 1 1 1 )
LD/DE - Security asreq'd 4 4 Two DD's used for Security; two DE's
used for Security and by Program 3
LST-611 - Program 2 1 1 1
YAG-39 and 40 - Program 2 2 2 2
Navy Boat Pool 1 1 1 1(5)
AVR - Firing Fkart, 1 Actual, used M licopters and LCM's
4s required
ARSD - For possible buoy ;‘ruject 1 No buoy project author. ted
YC - Sample packing - Program 2 M 1 1 l“)
YCV - Copter Large 1 1 1 1
Scctional Pontoon - Program 2 3 2 Instrunent platform. Bikini Lapoon
YFNB - Program 2 2
Submarire - Program 2 - Fallout 1 or more None w ..norized

v
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Ships or Alrcraft and Purposces

SA-18 - Off-atol} and SAR

C-47 - Interatoll aarhfy 3
L-20 - Interislan airlift 6
P2V - Security

Copter Squadron - Bikini - Carrier Based :
H-19B - Copters, Erniwetok 9

B-S7B - Sampling aircraft

F-84G - Sampling aircraft

B-36 - Cannister drup iProject 1.4) .
B-57 - Cloud peaetration {Projcct 2,68)

P2VS - Early Fallout (Project 2.64) -
B-47 - Effecls (Project 5.1)
B-52 - Effects (Proicct 5.2
B-66 - Effects (Project 5.3)
B-57B - Effccts '‘Proiect 5.4)
F-B4F - Effccty (Project 5.9
F-10IA - Eifects (Project 5.8)
A3D1 - Effcets (Prorect 5.8)
F-89D - Eifects (Pruject 5.11)
C-97 - Project 8.3

P2VS - Effects (Proicct 8.5
RB-50E - Photugraphy

as req'd

!
9

[ER R

oy

3 RIV's

Sampling

Elfccts

L=

L I I T L Y

1U3%

Actua!

7(1:

e

10

1 B-36 :
S B-57

e N e e e = WD

Nemar s

15 copters in squad:-n

Three B-37D also requested in April;
not authorized

“‘heee B-57 and three B-47 requested
tn April

Project cancelled

bupport for Program 9 and Project 1.8
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Oticrs
Ships or Aircraft and Purposes Dec. 1954 April 1959 Aug. 1955 Actual Remarks
Drop aircraft 2 FB-36 2 3 Actual, Two B-52 and one B-36
or2p-47
B~47 - IBDA 2 3 3
(1) Reference, CTG 7.1, Sccret letter, J3-26, subject: Major Mulitary Suppo~t Requircments for Redwing, dated December 20, 1954,
(2} Reference, ITF-7, Socret letter, J-2 SRD-221-85W  sub;ect: Reswind of Conference on Mililiry Support Reguireinents, dated
April 29, 1955, Duate of conference was April 21, 1953,
(3)

Reference, JTF-5, Secroet duter, Jo3 S~403-55W, subject: Revord of Conference Held at Cory 7 Headguarters 1o Discuss
Miultary Suppurt Requirements for Operntion Redwing, dited Soptember 7, 15655, Conference was pield August 23, 1955,
To be used in event of full shipboard cperation,

5 LCU's, 19 LCM, 2 L

...
"
=
3
3

and 1 VLN
wir ING 3 385,

16 tc 20 helicopters,

Amphibian or seapiane support would lLave bLeen required at Diking if airstrip had become unusavie,
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70 jeeps, 65 3/4-ton trucks, and 12 2-1/2 ton trucks.

As vehicle requirements became clearer, in late August 1955 a re-
vised estimate was submitted to CJTF 7. This new requirement, which with
few alterations, was eventually approved and filled, consisted of 145 jecps,
93 3/4-ton trucks, 20 2-1/2-ton trucks and 3 1/4-ton trailers.

Final status reports submitted by the projects in January 1956 brought
the total requircment to 169 jeeps, 112 3/4-ton trucks, 28 2~1/2-ton trucks,
and 4 1/2-ton pickups. The late additional requirements could not be met
and the operation was carried out with the vehicles listed in the preceding
paragraph, plus 4 1/2-ton pickups.

As the designs and yields of devices to be tested became reasonably
firw, locations for firing them were selected, experiments to be performed
on them were cdetermined, and the plans and designs for scientific stations
were made. This permitted other operational and logistic planning to pro-
ceed.

The details of support requirements were then determined through the
monthly status report system and the Project Officers’ Meeting, discussed
in the preceding section, plus innumerable other meetings, visits, confer-
ences, correspondence, telephone conversations, teletypes, etc. The over-all
requirements for the Task Force were firmed up at meetings at the Head-
quarters of JTF 7, attended by representatives of all the task groups and of
various supporting agencies.

From the AEC, through the Albuguergue Operations Office and TG 7.5,
TG 7.1 chinined extensive base facilities throughout the PPG, communica-
tions, and construction of scientific stations, including man-made islands,
shot sites and shot cabs, towers, and barges — to mention just a few major
items. Among the many services provided by the AEC were the badge and
security gunrd system and boat services at both atolls from. a boat pool con-
sistivg of 14 LCU’s (five of which were houseboats for the support of TG 7.1
proiects), 29 LCM's, 41 DUKW's, and three water taxis.

The Army operated the base facilities on Eniwetok Island and provided
vehicles and some communication facilities for TG 7.1, as well as the mili-
tary police to man the local sccurity system sponsored by the AEC,

As shown in Table 3.3, the Navy provided ships, boats, plancs, Marine
Corps helicopters, and interatoll surface lift, including transportation of the
barges, and helpced to establish and support the island stations outside of
the PPG.

TG 7.3 participated heavily not cnly in support functions but also in
the effects programs and provided a back-up system for TG 7.1 afloat com-
munications. Plans were made for both temporary and long-continued oper-
ations from afloat at Bikini; main reliance was placed on the Navy and MSTS
for this capability.
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The Curtiss transported a number of devices to the FA and MSTS con-
tinued to provide regularly scheduled surface lift from the West Coast to
the PPG. As the operational period approached, MSTS increased the fre-
nuency of sailings and provided a special ship to expedite the shipment of
large numbers of scientific trailers, a nccessary feature of the late build-up
phase of overseas tests.

Alteration 0. a number of naval and MSTS ships and craft was re-
quired for their support and scientific functions and was accomnplished by
the Navy.

As shown in Table 3.3, the Air Force provided drop and sampler air-
craft; effects, photographic, and other scicntific project aircraft; helicopters
at Bikinl and Eniwetok; liaison planes, interatoll*aircraft and offatoll support,
The extensive and detailed meteorologica) information required by variovs
scientific projects was provided by the Air Force, ag was the weather in-
formation on which the decisions as to whether or not to fire were made.

MATS provided airlift of the great majority of TG 7.1 personnel and
many tons of urgent freight, furnished all of the sample return services,
and lifted a number of the devices irom Travis AFB to Eniwetok.

Detzils and statistics of a2 number of the items ' of support provided by
the AEC znd the DOD are covered clsewhere in this report.

Determination of all these support requirements represented many
months of study, discussion, negctiation, and compilation of information.

The phasing overseas of major elements of military support was determined

gL it

in December 1955 and January 1956. Subsequent changes were of a minor
nature, . . . .
- 1 4

3°4.3 Training and Rehearsals

R Details of training are covered as appropriate in the reports of the

. various programs, projects, and task units. Extensive training of personnel
and testing of cquipment began at the various laboratories in the U. S. and

continued overseas. ’

In order to make the maximum use of project Rad-Safe monitors,
about 125 of them were trained at Fort McClellan, Alabama, during the week
of January 9, 1956. During the operation scveral courscs were conducted by
TU-T7 at the PPG to provide additional nroject monitors. Five chemical lab-
oratory technicians were trained in basie radiochemistry techniques at LASL,
and four members of TU-7 were trained in alpha monitoring at LASL and
Mercury, Nevada., NRDL trained 30 individuals from various naval shipyards
throughout the U, S. to act as TU-7 monitors for Program 2. Six men were
trained in radiac instrument repair at Trecasure Island and Los Alamos,
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In prenaration for each shot, TG 7.1 conducted saveral dry runs of the
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timing and firing systems, inclucing at least one full power dry run before
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inD interfercnce caused by electron.ic equipment.

3.5 MOVEMENT TO THE FORWARD AREA AND ASSEMBLY OF
SUBORDINATE UNITS

3.5.1 Personnel

Information regarding the expected number of personnel to be present
in the FA during Operation Redwing was obtained from the monthiy status
reports submitted prior to forward movement by the various units of the
Task Group. These population fizurcs were subdivided by location into the
following general categories: sites at Bikini Atoll; sites at Eniwetok Atoll;
and shipboard space. Detailed compilations were prepared showing the es-
timated weekly population at any location in the PPG. These population es-
timates were useful in determining such things as camp locations, camp size,
MATS transportation required, and over-all camp support required of
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Holmes & Narver. Actual strength attained during the operationzl phase
proved to be approximately 95 per cent of the estimate made in August
1955.

The total number of quarters requested in ali camps, except Parry
and Enyu, exceeded the total estimated population for the camps by about
10 per cent, The excess was required to permit a few personnel who moved
frcquently between locations to have permanent quarters in two camps.

Parry and Enyu Islands were considered base camps for their respec-
tive atolls, and accordingly permanent space at these camps was requested
for all personnel temporarily living at camps on other islands. This proved
especially beneficial when the temporary camps were no longer habitable
and it was necessary to billet all personnel on Parry or Enyu.

Prior to each individual’'s <leparture for the FA, certal.. routine pro-
ccdurcs were accomplished by the Adjutant General's Section, Assistant Ad-
jutant Generals were established at UCRL Livermore and with the TG 7.1
Linison Oifice at Hickam AFB, Honoluluy, to accomoedate the personnel trav-
eling to the FA from UCRL, and for those individuals who arrived at Hono-
lulu without proper travel orders. Procedures ircluded the following:

1. Preparation of travel orders {or each individual,

2. Preparation of identificotion cards for those persons not already
pessessing them,

3. Notification to each individual of the immunization rcquirements
for travel west of Hawuli and the procedure for obiaining this immunization,

4. Issuance of necessary government transportation requests to mili-
tary personnel required to use commercial transportation within the ZI,

5. Notification by teletype to the following that individuals were good
security risks to enter the PPG: CINCPAC and Liaison Officers at Travis
AFB, California; Hickam AFB, Honolulu; and Kwajalein Naval Station,
Kwajalein.

6. Assurance that each traveler had complied with all security re-
quircments for indoctrination, badges, etec.

The movement to the FA was by individual rather than by unit. Most
nongovernment employees traveled from their parent organizations to lHawail
via commercial airline and thence to the FA by MATS. With few excecptions
military personncl and DOD civilian employces traveled from Travis A¥B,
Calif., to the FA via MATS. A small percentage of personnel, both military
and civillan, were transporfed by MSTS or naval ships. The number of
Overscas Travel Orders written for individuals traveling to the FA are
listed below: ,

1. TG 7.1 at Los Alamos, N, M. — 1015 travel orders involving 1934
individuals. ,

2. TG 7.1 at Livermore, Calif. — 189 travel orders involving 413
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individuals.

3. TG 7.1 Liaison Officer, Hickam AFB — 2 travel orders involving
2 individuals,

4. TG 7.1 (Fwd), APO 437 — 73 travel orders involving 221 individ-
uals. (In the majority of cases thesc were amendments adding delays en
route which could not be determined in advance of publicatior of original
orders.)

Eniwetok Atoll was considered the base of operation: for the entire
PPG, and the largest voition of the TG personnel was located at that atoll.
Bikini Atoll was used as a forward working arca for thosc units participat-
ing in the shots fired at this location. A maximum population of 14041 was
attained at the PPG on May 6, 1956, when 906 persons were at Eniwetok
Atoll and 498 were at Bikini. A complcie chart showing the total personnel
present by week is shown in Fig. 3.3.

Although the majority of personnel were present at Eniwetok and Bikini
Atolls, a few of the project personnel of TU-3 and .TU-4 were based at
Palmyra, Wake, Ailinginae, Kusalc, Jehaston, Midwuy, Ujelang Atoll, Rongerik
Atoll, Wotho Atoll, the Hawaiian Islands, Woodland, Calif.; Pittsburg, Calif.;
Marysville, Calif.; Carolina Beach, N. C.; Harlingen AFB, Texas; Kinross
AFEB, Mich.; Blytheville AFB, Ark.; and Forestport, N. Y. These projects
situated at outlying sites were primarily concerned with long range fallout,
ionosphere recordings, water wave studics, microbarography, and electro-
magnetic studies. :

All arrivals at Eniwetok Atoll were received by the Heuxdquarters Com-
mandant for TG 7.1 at Parry Island. This reception included billeting,
transportation, and an oricntation with-regara’ to facilities and procedures
inethec FA. An accurate daily account by name was kept to show individuals
prescent at each of the major locations.

»

3.5.2 Equipment

was accomplished through the facilities of MSTS, the U. S. Navy, and MATS.
As the monthly progress reports were received, the shipping require-
ments 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 with a
minimum waiting period. The J-4 Liaison Officer at Oakiand kept the J-4
Office informed regarding the.receipt and movement of cargo at the port.
Equipment began arriving at thc Naval Supply Center at Jakland in
early December 1955. Approximately 2800 L/T of materfal were moved by
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MSTS ships to Eniwetok Atoil. All ships were off-loaded at the deep water
pier -at Parry. Cargo vessels werec scheduled to depart from Oakland at
20- to 22-day intervals during the peak of the shipping record. Later in
the operation the scheiule was revised to one vessel a month. The peak of
the cargo movement was reached in March when the Marine Fiddler com-
pleted a second trip. The Marine Fiddler was diverted from its regular
run to make two trips, primarily to move trailer vans. One hundred foriy-
seven trailers were shipped during thc operation, of which approximately
70 per cent were large van-type trailers that normally have to be shipped
on the deck of a Victory ship.

The deep water pier at Parry was used for the first time this opera-
tion. It has facilitated the handling of delicate and critical cargo in an ex-
pecditious manner. .

Water Shipments (MSTS) — Z[ to PPG

January 117 L/T April 58 L/T
Tohruary 1957 1./T May et 1./717
Prliualy LT Aauj a avivay Va &,/ 2
March 1301 L/T June 7 L/T
Tuly 2 L/T (Fst.)
July 2 L/T (Est.)
Cargo destined for Bikini was oft‘—loa.ded at P".rry and transhipped to
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the USS Curtiss from Port Chic:wgo, Cahf.. V[nrch 26, 1956.

Alr requirements were developed from the information supplied on thc
monthly progress reports submitted by each project. A compilation of thi
iniorraation was forwarded each month to JTF 7. All air movement desi
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shuttle, The following figures do not _

Air Shipments (MATS) — ZI to PPG
December 2,402 1b April 165,918 1b
January 13,801 1b May 78,377 1b
February 54,030 1b June 29,578 1b
March 59,708 b July 20,000 1b
L 81
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3.7 ON-SITE OPERATIONS

3.7.1 General

Although Parry Island was the main base of operations for TG 7.1,
the command and staff sections, task units, programs, and projects provided
cnough qualified personnel at Bikini to corduct operations there on a vir-
tually autonomous basis, except for over-all guidance and dccisions on pclicy
maiters and schedules from headquarters., The two-atoll firing capability,
which was well tested during this operation, required such a system.

The capability of operating from afloat at Bikint was fairly well tested
by numerous evacuations, Although none »f them lasted longer than over -
night, the muster and personnel accounting systems, communications, firing
system, transportation, and Rad-Safe procedures proved satisfictory; they
should have enahled us to complete the operation from afloat if it had been
necessary. The weakest link in the chain was intership commumcations
which are discussed in Scction 3,13.2.

On several occasions Enyu was the onlv island at Bi.inl which did not
receive fallout. Of course such good luck cannct be courted on in the future
and the afloat capability must again be provided whenever large shots are
planned at Bikind, :

As the operation progressed, experience improved, participation de-
crcased, and flexibility rcached the point where a potential —1 status could
be mainiained for days on end, and a real -1 day could be ananounced as
late a II-9 hcurs, Such flexibility proved invaluable under the rapidly chang-
irg weather conditions which prevailed during most of the shot schedule.

-

3.7.2 Test Facilitizs

Criteria for the design and construction of test facilitics and estimates
of labor and cquipment support rvequired by TG 7.1 were collected from the
various Task Unit Commanders, program directors, and project officers by
the J-6 Section, Conflicts were rcsolved, locations assigned, completion
dates established, and our total requircment passed to TG 7.5 for execution.
In addition to the foregoing basic responsibility, J-6 also prepared the work
orders necessary for the actual support of the various projects; operated a
machine shop for the convenience of the experimenters; furnished a repre-
sentative at cach of the LASL zero areas to coordinate the activities of the
various projects in these congested areas; and assigned tent, trailer, and
Iaboratory space as required,

J-6 was composed of 13 men representing DOD, UCRL, and LASL,
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with the LASL group serving as the final clearing house for all three agen-
cles in transmitting the requirements of TG 7.1 to TG 7.5. During the plan-
ning phase the four UCRL representatives functioned {rom their own labora-
tory while the DOD representative established residence at Los Alamos.
During the instrumentation and shot periods these three groups combined In
the Forward Area and representatives of this combined group were stationed
at various sites throughout the PPG where major activities concentrated.
Under this method of operation {n the field, individual members of the group
were not restricted to problems of their parent agency and frequently as-
sisted other agencles in accomplishing the over-all mission of the Task
Group.

During the spring and summer of 1955, devices or weapons and experi-
ments were added or deleted from the operation with a frequency that pro-
duced n continual revision of the tesi facilities required by the resulting
scientific programs. However, at the end of September 1955 it was esti-
mnted that the basic criteria necessary for the design of 95 per cent of the
sclentific atructures had been transmitted to the AEC Field Ma.ager, Eni-
wetok Field Office. 71ne technique employed during this period was to de-
lineate items which would be required in the operation regardless of the
concept of the day. This included items such as submnrine cable systems,
gas storage bullding, HE magazines, standardized shot barges, and the basic
mafor scientific stations. This approach was necessary because the time
{nvolved in design, procurement, and construction precluded waliting until
participation was firm and locations selected before gathering the test fzcil-
ity criteria,

By mid-September constructior necessitated opening the J~§ Office !
the FA to maintain close coordination with the construction forces.

The field revisions in the shooting sequence and locations had little
effect upon the facilities required beyond the expansion of the existing capa-
bility of firing a barge shot in the Mike crater at Eniwetok Atoll.

In the course of the operation, approximately 735 scientific stations
were constructed, nearly 1300 work orders prepared, and 20 man-months of
machinist time were expended in the J-6 Shop in support of the mission of
TG 7.1,

2,7.3 Intra-atoll Airlift

Airlift support to the islands of Eniwetok Atoll was provided by
‘TG 7.4 using eight L-20 aircraft and ten H-19B helicopters. The full com-
plement of L-20 alreraft was not in place until after the arrival of the
USS Badoeng Strait on March 16, 1956, In addition, one L-20 was in place
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squadron initlally provided eight aire emainder arriving on the

USS Badoeng Strait, Additional support by one Air Force L-20 was avail-
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able during early phases of the operation; this was incrcased to & total of

two, immediately preceding[ j(Zuni) to s upport the Tare complex,
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Following Zuni, the L-20's were no longer required.
On March 27, the Marine Squadron at Bi kmi lost a hencopter nwing to
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Helicopter support at Eniwetok Atoll was curtafled effective March 27

with the movement of the AF H-19's to Rilkdni to support alrlift require-
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snents there. The AT helicopiers were refurmed to n.niwetok on April 26
a%er the arrival of the new Marine heliconters,
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The Eniwctok isiands were supported by air as follows:

Runit - L~-20 and H-19
Rojoa complex - L-20’s primarily
Teitciripucchi complex -~ L~20 and H-19

VAW AUMAY GATVRRAAANANEy X rao VUIIDK\QUAGU A

\

Romurikku complex and north islands of atoll - helicopter.
Eninman complex and south i{slands - helicopters and L~20,

Proceduras were cstablished at both atolls for providing afrlift _o
TG 7.1 personnel. For published scheduled flights, it was normal for in-
dividuals to request space by direct contact with the appropriate TCA dis-
patcher. Foi all spceinl flights which regular scheduled service could not
accomodate, rcquests were submitted to J-3 for approval and booking.

The short airstrip at Runit necessitated using H-19's for airlift any
time the wind veclocity dropped to less than 10 mph or became a cross

wind.
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With the temporary movement of the AF helicopters to Bikini, support
to the Teiteiripucchi complex was accomplished by landing L-20 aircraft at
Engebi and using surface transportation to Teitciripucchi, The decision was
m2de at this time to complete construction of the Teiteiripucchi airstrip
which eliminated the necd for using Engzebi and surface transportation.

Fov periods of three to four days after some of the shots, certain of
the alrstrips were out of commission for L-20 traffic owing to radiation.
@-19’s were used to move priority personnel to those complexes, supple-
mented by water toxis for low priority traific.

After _\(Ene,,_thz. Runit airstrip was completely out of commis-
sion. Preparation for} J(Blackfoot) and _ !(Osa"c) at Runit was
supported entirely by H-19's and surface tvansggrtation.

L-20 aircraft were used to support[l (Seminole) preparation as
soon as radiation levels permitted use of the Teliciripucchi strip; however,
H-19's primarily supported Seminole preparatory work.

During a representative week of the bulld-up piaase (April 1~ 7), the
interisland airline had the ifollowing traffic ioad:

»

H-19B ; 844 flights s i900 passengers (382 .- TG 17.1)

H-19B 47 flights §4 pa~sengers (62 -~ TG 7.1)

1-29 223 flights ' 717 passengeks (548 - TG 7.1)
- - .

‘, During & representative weck of the operational phase (May 6-12), e
7l

lnteriziarc airiine had the following traffic load:

Bikini
HRS-3 (H-19B) 589 flights 1563 passengers (1250 - TG 7.1)
' gl\i\_vetok
H{-13B 93 flights 313 passengers (191 - TG 7.1)
L-20 279 flights 742 passengers (400 - TG 7.1)

The 1.-20 liaison-type aircraft was the answer to many of the demands
for r=pid transportation of personnel and its performance and "n operation'
rate were very high. The HRS-1's (H-19A), with which the HMR-362 was
first quipped, Jdid not prove adequate in performance or in the availability of
replacement parts for an operation of this sort. Such was not true of the
HRS-3’s with which the Marine Squadron at Bikini was later equipped (after
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CTG 7.1 had stopped using the HRS-1’s for passengers, and recommended
to CJTF 7 that they be replaced) or the H-19B’s at Eniwztok. This later
model of helicopter performed well and was udequate performance-wise for
the operation. Numbers avaflable for TG 7.1 and 7.5 missions were often
inadequate Lecause of SAR, Task Force, other task group, VIP, and mainte-
nance requirements, | i

3.7.4 Interatoll Afrlift

Initial plang for the routine airlift of personnel and air cargo between
Eniwetok and Bik‘ni generated a requirement for four scheduled flizhts to
and {row Bikini cach day. During the l.uild-up phase uf the operation, two
round trip flights cach day were {inwn on a scheduled basis, one departing
Eniwetok at 0800 and onc at 1300. As the traffic load between atells in-
creased, it was found ‘o be more cfficient to continue using these same tvo
scheduled departure times but with adJditional sections as required, Task
Group 7.4 had four C-.7 aircraft which were assigned primarily for inter-
atoll airlift. When requirved and as available, C~54 aircraft were used ‘2
supplement the C-47 airlift,

Task Group 7.1 personnel desiring airiift placed srace requirements
divectly with the J-3 Airiift Booking Scction. J-3 forwarded these require=-
ments to TG 7.5 Personnel Scction who in turn manifested combined require-
ments with TG 7.4. Since TG 7.1 and TG 7.5 (H&N) were primary user: »f
the intcratoll airlift, the consolidation of passenger bookings by the TCA
permitted improved coordination and cltminated rmuch unnecessary duplica-
tion. Surface transportation te and from Eniwetok Island for TG 7.1 pas-
sengers departing or arriving on interatoll flights was provided by TG 7.5
on a routine scheduled basis {n conjunction with the movement of their per-
sonnel. In additfon TG 7.{ passengers were placed on TG 7.5 Movement
Orders which served as an aid in accounting for personnel mover 2nt he-
tween atolls during muster periods.

The following i3 a summary of the passenger and cargo load durirg 2
representative week in April (1-7 inclusive) while in t.e build-up phase of
the operation:

Number of flights 28 (14 round trips)
Total passongers 366 (166 TG 7.1 5 :rooanel)
Total cargo 44,596 1b

The following is a summary of the passengar and :argo {or.: during a
representative week in May (C-12 inclusive) at the beginning of the opera-
tional phaseo:
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Number of flights 34 (17 round trips)

Total passengers 422 (246 TG 7.1 personnel)
Total cargo ‘ 32,128 Ib

*Last minute urgent requircments created numerous difficulties in co-
ordination. In addition the actual handling of all airlift requirements wou'a
have been much improved if TG 7.4 had an Operations Scction to recelve
and coordinate alt airlift requiremeonta, J-4 Scction of JTF 7 attempted to
fill this requirement on D--1 and shot days for Bikini Atoll shots. Unfor-
tunately, this tended to increase the conlusion by interposing an additional
agency on a temporary basis, and on some occasions resuited in unwarranted
delays in the emergency movement of Key personncl between atolls. The
system never proved able to provide this group with the timely and rapid
transportation required. v

*Although most requirements for in »ratoll airlift were satisfied, it was
concluded that during the period of peak activity one or more additional air-
craft would have materially increased the efficivncy, safety, and general sup-
port capability. Of the four C-47 aircraft on hand, TG 7.4 was reluctant to
guarantce the availability of more than two on any given day. The three °
C-54 aircraft assigned to Test Services Unit were not consistently available
when requested, and could not be counted on. In addition, the lack of any
centrol operations section in TG 7.4, in combinntion with what appeared to
be a lack of coordination between Brse Operations and TsU Operations,
caused a certzin amount of confusion mnd ineffivicncy when these aireraft
were uged for interatell airlift. Beecause of the extremely willing attitude
of most of the personnel providiag the support required, the eficcts of these

deficiencies were minimized. . , . -

» : -~ ’

2.7.5 Moter Vehicle Transportation

—_— .
. Motor vehicle requirements for TG 7.1 were developed after analysis

of the final status reports from the various projects. Two main motor
pools were operated, one on Parry Island and onc on Enyu Island. The
vehicle density of thesc motor pools was also based on the project final re-
ports. Although the reports provided a fairly sound basic figure for estab-
lishing vehicle strength, in many instances the information was not adequate,
*Jt became evident during the first month of operation that the notion of
providing only one vehicle for a project working alternately on both atolls

*In order to emphasize operational conclusions and recommendations, sec-
tions or paragraphs where they appcar have been marked with an asterisk.

- 93 -




was not feasible, even though it had so been requested. The objection to
this practice stems from the fact that the projects virtually never moved
intact - rather they split forces and created a dual requirement,

Final requirements, as shown on status reports, were 169 jeeps, 112
3/4-ton weapon carriers, 28 2-1/2-ton 6 x 6 trucks, and 4 1/2-ton pickups,
Authorization for TG 7.1 was 145 jceps, 93 3/4-ton weapon carriers, 20
2-1/2-ton 6 x 6, and 4 1/2-ton pickups.

Some inconvenience was caused by delays in processing and delivery
of vehicles, When large quantities of vehicles arrived and the TG 7.2 Ord-
nance Shops could not piocess and deliver more than 10 to 15 per day, as-
sistance was obtained from H&N facilities, The movement of vehicles from
the U. S. to the PPG was behind the planned schedule, which created numer-
ous problemns, particularly where the movement of personnel was ahead of
schedu’s,

Maintenance of TG 7.1 vehicles on Eniwetok Atoll was accomplished by
two mwethods. (1) All TG 7.1 vehicles on Eniwetok Island were scheduled
through the TG 7.2 Motor Pool on a two-week cycle. This ensured a com-
plcte first and second Echelon Maintenance inspection every other week.
Third FEchelon Repair as needed on Eniwetok Island was accomplished by
TG 7.2 Oxdnance. (2) .l remaining TG 7.1 vehicles were maintained by
H&N (TG 7.5).

Maintenance of TG 7.1 vchicles on Blldni Atoll was performed btr H&N
on an “as reguired® basis, Maintenance records were kept on each vehicle
and as maintenance was reguired the vehicles would be turned over to HAN
for sexvice.

Vchicles which were in use on the various islands of Bikin. end Eni-
wetok Atolls were scrviced by portable units, and in sorme cases temporary
camp sites were provided with mechanics and service personnel as needed
by H&N.

By July 1, a program of turn-in of vehicles to TG 7.2 was in opera-
tion. This program was cCesigned to prevent a large back-up of vehicles
awaiting cntry into H&N shops for final repair prior to return to TG 7.2.

lans were made to return approximately 20 vchicles of all types weekly
until the final shot, at which time the remaining vehicles would be processed
as quickly as possible,

e

3.7.6 Intra-atoll Boat Service

P

Boat service was provided by a combined H&N and Navy Boat Pool.
Control of the boats was maintained by a TCA designated at each atoll by
CTG 7.5. At the beginning of the operational period the TG 7.5 boats were

PR RN
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assigned as follows:
' Bikini ] Eniwetok
13 LCM 16 LCM
4 LCU 5 LCU
5 LCU houseboats 18 DUKW

27 DUKW (includes 4 DUKW belonging
to TG 7.1 projects)

Thrce water taxis were delivered during the operational perlod and
were put into service at Eniwetok as quickly as thcy could be readied. They
were not available, however, during the critical periods when the three tem-
porary camps were in operation. An average of two LCM's, one LCU, and
four DUKW'’s were out of service for maintenance at any one time. The re-
malning boats were adequate to handle the daily loads. The boats were em-
ployed full time with many boats running into long hours of overtime,

All special trips in support of TG 7.1 were arranged for through the
J-3 office. The trip was then set up with the TG 7.5 TCA either by tele-
vhone or by the use of boat slips as requested by the TCA. Scheduled water
taxis were utilized between Parry Island and Eniwetok Island and also be-
tween Enyu and the ships in the Fnyu anchorage.

CTG 7.2 had 7 DUKW’s, used for mooring of ships and ferrying to
crash boats at Eniwetok.

There were no special problems encountered in obtaining boat service.
The number of boats available at each atoll proved to be sufficient for the
magnitude of the operation. There was never an excess of boats during the
height of the operational period and most days found all operational craft in
use,

3.7.7 Interzatoll Surface Lift

Surface 1ift between the two atolls was provided by two MSTS LST's
which inade approximately weekly trips as scheduled by the H&N Supply Dec-
partment, Cargo for TG 7.1 was handled through the J-4 Section which ar-
ranged for the movement with H&N Supply Department. Approximately 1800
long tons of test material were transhipped from Eniwetok to Bikinl during
the operation. Passengers were few in number and were booked by J-3
through the H&N Personnel Department.

Surface lift was also available in TG 7.3 ships which occasionally
sailed between atolls. Arrangements were made through the TG 7.3 repre-
sentative at Eniwetok Atoll.
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No particular problems were encountered witk i~teratoll surface lift,

3.7.8 Off-atoll Activities

The initial problem met In off-atoll activities was that of emplacing
project cquipment and the equipment for the camp and communication faci}

el 1u1 alz CAILEIAA_R2ACALIVR 188

ities. Task Group 7.1 stations on Rongerik Atoll and on Kusaie Island
shared the camp and communication facilit‘es which supported the Task

Force weather stations. Those on Wotho Atoll and Ujelang Atoll required

their own facilitiegs. The stations on Wake and Inhnqtnn falande were sup-
ported by local forces, In many cases project equipment was delivered late
to the PPG, which recquired a special trip ‘or move.nent to the site. In
some cases agrecment had not been reached between TG 7.1, TG 7.5, and
JTF 7 as to what camp and communication facilities were required and who

was to pay for them. These two f{actors delayed the scheduling of lifts to
establish the stations. '

Holmes & Narver Supply Division, which controllad shioping, was
forced to divert its two LST’s at intervale and to arrange for repeated tripa
of the LSD in order to cope with the problem of yetting 2li equipmernt into
place. Some facilities were still in process of establishment when the oper-
ational period cornmenced. ’

*In the case of the stations on Wake and Johnston Islands, the project
shipped all its equipmeunt to Eniwetok and much of it had to be reshipped
back to the stations. A direct shinment from Hawall woulll have saved con-
siderable time and shipping space, .

» ‘The rctation of personnel and suppty for the actlvmes were accom-
plicied using SA~16 aircraft. By mutual agreement those flights which in-
vorved both H&N and TG 7.1 were arranged through the J-3 office. A
schedule of regular flights was established which was sufficient to handle
normal requirements. Special flights were called for when an emergency
arose. A representative week included five round trip flights carrying a
total of 22 passengers and 7987 lb of cargo.

*1f there are to be off-atoll stations in future operations, especially at
places where no Task Force weather stotions are contemplated, the plans
for them must be finalized early. An carly determination of the agency to
be respoasible for the camp and communications support is necessary. Per-
mission to use the sites must be obtained from the Trust Territory organi-
zation and site surveys must be made as soon as requirements are known.
A shipping schedule which permits all participants to gather their equipment
in the PPG ready for movement to the off-atoll sites must be established
early. This will permit the required shipping to be obtained. The key
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factor to the accomplishment of the above is to ensure that each project
which contomplates an off-atoll station completes its major support planning
at least six months prior to the operational phase.

‘-

3.8 EVACUATION, RECOVERY, AND RE-ENTRY PLANNING

-
The results of thol___ ;jshot on Castle, and the locations and pre-
dicted yields of the proposed-Bikini Redwing detonations made it clear that
it would probably be necessary to evacuate that atoll for each Bikini shot,

aud that the capability of continuous operations from afloat would be neces-
sary once the shot schedule began. Preliminary planning studies were there- !
fore bascd on complete evacuation of Bikinl.

J-3 was responsible for prepuring detailed evacuation and re-entry

PRI

plans for each shot and for supervising the execution of those plans; for .

supporting the evacuation, the recovery of data, and the re-entry of per-
sonnel and material; and, in coordination with J-1, for planning and cxecut-
ing emergency evacuation of personnel,

A comprehensive study of the instrumentation requirements was made
in order to evaluate helicopter and small boat needs for operations afleat.
Careful analysia of monthly status reports provided a general guide for
evacuation, *ecovery, and re-entry planning. Detailed evacuation and re-
entry-recovery plans were issued for each shot. These plans were a con-
solidation of event porticipation cards prepared to cover items of opera-
tional intercsi during the pericd covered by the check list. To ensure the
validity of completed plans based on status report ard other requirements,
consultations were held with interested supporting agencies prior to the ef-
fective dates of the plans. This was particularly valuable in the case of
helicopter and boat support and prevented unrealistic planning.

Because of the extensive instrumentation on the first two Bikini deto-
nations and the complexity of the evacuation and re-entry problems, a chron-
ological check list covering the period froma D-5 to D+3 was used for
each of thosc shots, Thereafter, the check lists covered the period from
D--3 to D-Day. The evacuation planning check lists were, from the first,
considered flexible guides; rigid adherence to predicted schedules was neither
envisaged nor attempted.

Plans included consolidation of vehicular equipment in a centrul area
for each Bikini shot. Fo (which caused particular concern because
of predicted water wave eflects), " 7 ,Jall vehicles
plus all heavy construction equipment were parked in a special area pro-
tected by a 10 ft high, rip-rapped berm in the south-central part of Enyu.
Since the times of recovery and re-entry were critical, evacuation plans for
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personnel were closely correlated with their re-entry and recovery require-
ments. Afloat housing assignments are discussed in the following section.
As the operation progressed, the decreases in the number of camps,
personnel, participating projects, and trailers and vehicles made evacuation
planning and execution progressively casfor. Toward the end of Redwing, a
“rminus one' rapability was maintained at Bikin! for many successive days;
and a real D—1 could have been declared and evacuation could have started
as late as 2100 on D-1, with a probable completion time of about 0200 D~Day,

3.9 PERSONNEL EVACUATION AND MUSTER
3.9.1 Muster

On April 12, 1956, the TG 7.1 plan for the conduct of sight-musters

in the PPC was nublighed Thie nlan agtahlichad a Task Groun Muster

LW SN WAG pRULiSaTN,. 418 pian esiandlisaeq a AVGLs VAUSLTA

Officer, and two Atoll Muster Officers for Emwetok and Bikini Atolls, re-

cnocntivoelvy The nlan algse nrovided a Muste
speciively. In¢ plan a:g provicegc a Jjuste

various unlts and programs and to carry out the muster for his group.

ter rolle woere nrenared hvy TG 7.1 ¢ I
roilg were preparegd dYy {.4 ncagquarnrt

(-3
aryin g times, depending upon the number of changes occasioned by arrivals
P the DDPG The first muster wae nducted on Anril 28

rom
rom ne Xre,., I1n¢ lirsl musie on ApPril 4«0
a

u co
. 56 as a Cherokce rehearsal, and the
July 21, 1956, for Hnmr\‘ f Durin® this pericd of appr
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[
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Commandant a¢é
commancant at

5.
»3.

agt one on

"'nsfprc wore nnrmﬂ.v nrmrinr‘fnd on D-1 {n order ¢

false starts, but on occasion musters were started as early as the late
afternoon of D—2, if necessary. Where the shot was being detonated deter-

mined the time of muster a"d the detafls, Therefore, the following is a
discussion of only the most commonly used procedures.

LUiatUdS 3 LM otd iuvtelddlcs.
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a. Shots at Eniwetok Atoll only

1. Muster of personnel at Bikini commcnced at 0900 on D-1
with each Muster Officer submitting to the Atoll Muster Officer signed mus-
ter sheets for that portion of his unit he had sight-mustered. Results of the
Bikini muster by line ard page number were telephoned to the Eniwetok Atoll
Muster Officer, who was recsponsible for consolidation and reconciliation,

2. Muster of personnel at Eniwetok commenced between 1200
and 1400 on D-1, depending upon the nature of the morning weather fore-
cast, with the later time being more common to take advantage of the 1330
weather bricfing, Muster Officers submitted signed muster reports.

3. Once the Muster was completed, normally about 1800, an
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account of the movements of each individual was maintained until all per-

sonnel were out of danger areas., Once this condition was met a repO't of

completion of the muster was submitted to CJTF Seven by the TG Evacuation
Officer,

b. Shots at Bikini Atoil oniy

1. Muster at Bikini Atoll commenced on D—1 and was conducted
concurrently with evacuation aboard ship. Task Group 7.1 had J-1 repre-
sentatives aboard the USS Curtiss, USS Badoeng Strait, :nd the USNS Ains-
worth. Each member of TG 7.1 was mustered upon boarding. This infor-
mation was passed to the Bikini Atoll Muster Officer ahoard the YSS Curtiss,

who consolidated thc muster. Task Group petrsonnel boarding other vessels

were mustcred by Commniander, I'U-3, who in turn reported to the Bikini
Atoll Muster Officer. -

2. Muster at Eniwetok Atoll was accomplished as in Paragraph

a-2 above. Results of muster were telephoned to Bikini for consolidation
and reconciliation,

3. Complction of the musier at Bikini was concurrent with com-
pletion of the evacuation., Final muster reports wére tt>n submitted by the
~ Task Group Evacuaticn Officer to CJTF Seven.

<«

c¢. Ehots at buth Atolls

»
1. TYor musters at Bikini, the procedure set forth in Paragraph
b-1 above was used.

2. For musters at Eniwetok, the procedyre set forth in Para-
graph a-2 above was used,
' 3. Although the report-of combletion of muster was normally
: » done by the Task Group Evacuation Officer of each atoll for his atoll only,
- this procedure varied considcrably and depended upon the location of CJTF
» Seven, and which atoll was last to have personnel out of d2nger areas.

d. Posiponementis

-

In the event a shot was postponed after the muster was completed, an
attempt was always made to retain the validity of the muster for as long as
possible by keeping account of the movements of individuals, At Eniwectok,
this procedure could be maintained for not more than two to three days, as

f the constant check on the numerous avenues of egress drew heavily on the
manpower of J-1. At Bikini, the mezns of egress were more limited and
thus this surveillance could be accomplished without any great additional
effort. Nevertheless, when a new evacuation at Bikini was required, all

personnel were re-mustered in the manncr described {n Paragraph b-i
above.
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project personnel, CTG 7.5, and H&N civilians.
USS Estes (AGC-12) -~ Joint Task Force Seven

commanders and staffs, and Program 2 Control Center
USS Catamount (1L.SD-17) - Enrlv ™ 7.1 bo

Caltamount ari 7.1 boat re-entry—resovery
parties, and a small number of Rad-Safe personnel.

Assignment of cabin space was as follows:

¥ alalW e,

Agency Making When Cabin Assign-
Name of Ship Cabin Assignments ments Were Made
USS Curtiss J-~1 DBikini D—-2 to morning of D-1
but prior to embarkation
USNS Ainsworth J-1 Representative on Same as above
USNS Ainsworth
USS Badocng Strait J-1 Representative on Upon embarkation
USS Badoeng Strait
USS Estes Representative of Upon embarkation
CTG 7.3
Other Ships Representative of Ship’s  Upon embarkation
Captain
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Troop space (for enlisted personnel) was assigned by the J-1 repre-
entative on dha TIONQ Aincwnith Tagl Qroun 7

" X ¢ 1 wane alen raoananaihla far
SativVe Ol UlIC voivw auiaowliii. adSHn SAOUD d.2 WAS QAiST I'eésponsSioee i0f

assigning cabin and troop space aboard the USNS Ainsworth for personnel

af TCC 79 712 and 7.4 Annravimataly 100 euch cnanse wara wramiirad foan
“a 4\ LAY =29 ey GiNa o Xe LRY of i dl L R oIt o b J AVY DWUWiIE RV TR AL Ab\‘ult W\ AW

each evacuation. On all other ships, troop sprce assignment was accom-

w

plished by a member of the ship's complement,

*The number of personnecl evacuated at Bikini varied with project parti-
ninntian hut aganarally dasrancad fran, h\ nonk nf 4289 waanhad at OChanal-an
LAPALLVIL Mub 5\rlltlt‘llll MEWiALADWwW A VM Bilfe PV VL TEIUU ZUtUIALUM GV Wi A VUNLZTG W
(see Table 3.4). Numbecrs cvacuated to the USS Curtiss and USNS Ainsworth
wora aihatantialle lawanaw than wanld Avos haosn wamiivad If it had hanm nanac_
WO AL DMV OVGAIIVALGLL [SY AL AT Y BELILLRE VY VAL AL T T WA LG\{ AA%WN i3k AL MG WO UL MY WOY O

3.10 PROPERTY EVACUATION

J-4 made pre-shot surveys to ensurc that all excess equipment and
material had been evacuated from the shot {sland and those areas subject to
significant effects. J~4 assis’>d 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 re-
quired at Bikini after a particular shot were turncd cver to J-4 prior to the
shot for further shipment to Eniwetok.

The chet 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,
particularly those aboard houseboats, and also to determine the facilities
reauired during evacuation and re-entry, such as power for dehumidifiers
and air conditioners, water for Photo Lab tanks, ete. The actual movement
cf the trailers was accomplished by H&N personnel under J-4 supervision,
and physical factilities were developed by J-6.

3.11 OPERATIONS AFLOAT, RECOVERY AND RE-ENTRY

3.11.1 Operations Afloat

*Since Enyu, the main Bikinl base, was the only Bikini island not con-
tammated _by Redwing fallout, and since its partial inundation from the effects
of_. as not crippling, operations afloat never lasted ionger than over-
night. course, such remarkably good luck cannot be counted on in future
operations, and the capability of prolonged operations from afloat when large
shots are fired at Bikini must be maintained.
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TABLE .4
BIKINI EVACUATION
Ciwerokee Zuni Fluthead Diakota Navajo Tewa
! (May 20) (May 27) (June 11) (June 25) (July 10) July 19)
F . Camn Troop Cabin Troop Cabin Troop Cabin Tronp Camn Troop Cabin Troop
: Vessel Class Class Total Class Class Total Class Class Total Class Class Total Class Class Total Class Class Total
|
i USS CUNTISS $3 22 5 12 24 96 58 19 11 85 17 72 62 18 80 42 18 60
i USNS AINSWORTH 169 56 225 117 56 173 97 48 145 83 51 134 60 44 104 58 45 103
; USS BADOENG STRAIT 56 17 73 68 14 42 37 1n 44 23 7 a0 35 1 46 27 9 36
: UsS ESTES 18 3 21 16 3 19 15 k] 18 2 2 4 13 3 16 13 3 18
) USS McGINTY 3 0 3 3 ' o’ 3 L] 0 3 [} 0 0 3 0 3 3 0 3
; — U3S CATAMOUNT 12 9 21 1 4 $ 3 L] 1 3 6 9 1 4 - 1 4 H
. [}
i N M V HORIZON 26 ] 26 26 0 26 26 4] 26 0 0 0 24 [} 24 24 0 4
' USS SIOUX 3 0 3 4 v ) (] 3 0 3 0 0 0 2 1 3 0 3
US{. KNUDSON 6. 0 [ 10 2 12 0 1] 0 0 0 '] 6 0 [} [] 0 ]
USS McKINLEY 3 [¢] 1] 0 0 (1] 0 o . [ 0 1] 0 0 0
YAG 33 8 2 10 9 2 11 8 3 L, 1 0 0 0 1 3 10 3 10
YAG 40 13 2 15 14 2 - 16 15 2 1 0 9 [} 12 2 14 14 2 16
LST 611 1 3 4 4 2 6 3 2 & Q 0 0 2 3 3 2 3 ]
USS SILVERSTEIN 3 0 3 3 0 3 2 0 o 0 0 [ 4 0 4 3 0 3
TOTAL kkL} 134 488 347 11 ¥ 438 270 g2 36% i6o 83 249 231 a8 320 205 @7 292
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As stated before, Redwing planning provided such a capability; and
when the CTG 7.1 opeg:;md_Im\t the firing bunker on Enyu, as he did on
all Bikini shots exccpt; he stationed onc of his deputies aboard the
USS Curtiss to ensure that opcrations could coniinue without interruption if
communications failed or if re-entry proved impractical,

" *Communications by Motorola and AN/VRC-18 between ships and tetween
the Curtiss and the firing bunker were generally excellent when the ships
were at anchor, but deteriorated as the ships went to sea and became sepa-
rated. Communications by the AN/TRC shipboard telephone cquipinent were
generally ur;._gatisfacthp-. :

After +the Romurikku complex was untenable for permanent
occupation, T Therefdre, operations ashore oun that complex were supporied
from four H&N LCU's, which hod been converted to heuseboats for this pur-
rose and assigned to Programs 13, 15 and 18. A YCV, uscd as a helicopter
harge, served both the houseboats and the shot barges off Yurochi. An LCU
housebonat supported the sho! barge. Movement to and {rom the houseboats
to burge or complex was by helicopter or by LCM. Each houseboat had an
assigned DUKW, .

3:11.2 Eniwetok Recovery and Re-entry

Ré—cntry and data recovery problems at Eniwetok Atoll were simplificd
by having a permancnt base of opcrations on Parry. Support craft and per-
sonnzl neccssary for each recovery operation were alerted and briefed prior
tv shot duy. Following a radiological and damage survey concducted by CTG
7.1 and the Pad-Szfe Officer, a2 rccovery timetable was established. Factors
such as station locntion, nature of imission, and the urgency of obtzining the
data determined the departure times of the missions.

Due to a lack of helicopters for the first event® — igthe recovery
wus primarily by mai’ue operation, Four DUKW's wore moved to Runit by
two LCU’s, The LCU's served as a base of operations from which the
DUKW's were dispatched to stations located oa the island and on the reef
sorth of Runit. Limited Nad-Safe supplics were also available aboard the
LCU’s. This mcthod of recovery was fcund to be success{ul within the
limitations of the speed of the craft, The capability of shuttling samples
and personnel from LCU to Parres Ly LCM and by helicopter was maintained,
The helicopter shuttle wias used to expedite sample return {o meet Flygays
rcturning to the U. S.  Although this capability was not used onr' it
proved very successful on subsequent shots,

Recovery O".«-; ' jand later chots was primarily by heli-
sopter. However, recovery of redi stations was alwayvs done by a DUKW
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opcrating from an LCU with sample return from the LCU to Parry by heli-
copter. A limited number of recoveries were made using trucks and heavy
equipment, such as tractors. Recovery by this means was limited to the
complexes on which safe parking was possible during the shot. This system
was successfully used on the Rojoa complex for recovery of the detector
cable lincs; however, prompt rccovery on the Teiteiripuccht complex by this
mcthod was unsuccessful due to contamination of the tractor and land areas,
This recovery was delayed for several days and, eventually, was accomplished
using substitute cquipment,

Precautionary measurcs were observed on those missions entering hot
aveas where rpgine {ailure ur other mishaps could result in dangerous radi-
~tlon overdose.  Recovery tening and helicopter or hoat crews were thor-
ouchly briefed on the procedures to be folloved and the signals to b used,
and stand-by helicopters and boits were provided,

At Eniwetok Atoll, the mnin camp on Parry was not cvacuated for any
of the cvents, Vn-island camps were evacunted as required by specific
cyents, Ro-centry consisted of postshot recovery missions as governed by
the 1adiological conditions; and as levels went down, by the re-entry of work
parties prepaving fur subscquent shots; and in the case of Runit, by_xe~
establishment of the camp on a limited basis five days after’ jwas
fired.

2.11.3 Bikinl Rccovery and Re-eontry

‘The scope of the data recovery problem at Bikini depended on the
number of experimental projects participating on a given shot, Once the
ecarly rccoveries were completed, later recoveries phased inte and bocame
a part of the general re-entry, which involved, among other things, the carly
transfer of control of operations from ship to shore without interruption and
without disruptica of transportiation services, and re-establishment of camp
services as socn as possible,

The procedure used to accomplish this recovery-re-entry was, in
general, as follows. When the Padoeng Strait had clused to within about
five miles of Enyu Island (usually at approximately H + 1-1/2 hours), two
radinlogical survey helicoplers were launched (via USS Curtiss for Rad-Safe
Officers and the CP on Enyu, as appropriate, for CTG 7.1) to obtain infor-
mation concerning radiologicnl sitnation at Fnyu and in the lagoon, and, as
conditions permitted, gencral lines and levels of contamination throughout
the atoll, As soon as definite indication was received that Enyu and the
anchorage were clear, permis<ion was olbtained to procced with early re-
covery missions and with the initial phase of re-entry. By mutual agrecement,
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the priority for re-cntry on helicopters was (1) ten 7.4 men to activate the
Enyu Afrstrip; (2) five 7.1 men to establish the J-3 Scction ashore; (3)
twenty 7.5 moen to begin essential camp services ashore; and (4) svven 7.1
men to man Rad-Safe check points. In all cases, this ship-shore shuttle
was completed before the declaration of Re-entry Hour,

Recovery operations varied from shot to shot and conduct of them wus
dependent upen the radiological conditions resulting from the event and upon
the extent of pavticipation, I~ -

The greatost participation was on the DOD eflects shntL l
(Cherokee). A very tizht recovery schedule was anticipated for shot d.w as
the schedule called for a full conunitment of all available helicopters betwoen
1200 and 1500 hours. The totel nbsence of detectable contamination, however,
allevianted the demand for helicopters in several ways., First, the nood for
empty safety airerait, which were scheduled for about 50 per cent ¢. the
early missions, was obviated, Secon?, 60 per cent of the missions devoted
to recovering fallout samples were cancelled becausc of the obvious fact that
there was aothing to recover. One carcfully rchearsed mission to the in-
tended GZ area to recover neutron threshold samples was greatly simplified,
inasmuch as only one recovery team was requirgd rather than two, as had
been anticipated, Several Cherokee + 1 day missions were accomplished on
Cherokee~Day as a result of availability of helicopters,

Recovery misslons for Bassoon were performed more nearly as schodl-
uled, with one imporinnt exceptiod. Recoveries schuduled from the Eninmon
complex were delayed for one full day Lecause of initially high rediution
readings in the arca. Helicopter utilization was at the maximum owing to
the extensive participation cn this shot, The numider of"tlrojects participat~
iny on }v ts about 80 per cent of the number for) ‘3

— N Partict p"tior\ on subscqucnt events was about 50 per cent or 'ess thon
\
oni

Initially, camps on the Bikini Atoll were located on the Romuvikku
comp'ecx, the Eninman complex, and on Enyu. After the first Efkini event

r },! the camp on Romurikiiu was not re-established, so re-entry to
that location was not made on a permanent basis. Following the second
Bikini event ) _Jthc Eninman camp was not re-established., <“hus,

all subsequent postshot re-entries were made to the camp on Enyu and to
the houscboats.

Once it had been determined that Enyu was not contaminated to a
level which prohibited 24-hour occupancy, general movement of personncl
was initiatcd. After the re-entry of the USS Catamount (LSD-17) into Enyu
anchorage and the discharge of the LCM’s, scheduled water taxi service was
established. This was generally done by H + 7 hours. The LCM's on a
half-hour schoedule provided a continuous ship-to-ship-to-shore circuit.
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‘The system operated extremely well and movemen. of personnel ashore wag
rapid.

Staff scctions and Rad-Safe were normally fully operstional :ishcre ra
later than 1200, and a noon mcal was scrved at the Enyu in2sg hall to ¢he
carly re-entranis, In owder to decrcase the load on the campn faciiities,
most of the Enyu residents ate lunen aboard ship on shot days. The carp
was normally fully uperational aiain by H - 8 hours,

..... LR A @ 23U of The tra L 2=58202 9 1 on

rcu'nlxcnwmc for (‘c‘z\urv ul xadio'\ct-\.c s1’n'>‘cs to the 71 I\bur"tomes wae
subsnitted to JTF J. As a result of this study and subsequent ¢ scussions,

the ™lowing flight schedule for return of simples was established:

Flvawav 1 H - 6 to 10 hours
Flyaway 2 H + 24 to 36 hour:
Flyaway 3 D + 4 to 5 days

In addition to these flights, which were to he made after mos* of the
shotg, provisions were made for the transport of samples by fl. st pricrity
MA S flights when necessary. Daring the course of the operation, this see-
vice was not utiifzed to any great extent as =amples from one s.ot were
alelifted with samples of a subsequent shot, resulting in the use of fewer
afrceraft than originally scheduled,

Flyaway alrc.ilt were Ré6D, eapable vnder normal wind conditions of
arriving at Albuquerque viithin 24 hours after take-uif, including a 30 ¢o 40
minute refueling stop at ilickan. AFB,

The total number of scars available on each Flyaway for onitors,
courfcrs, passengers, and the sampl” -retura projcet officei s was reld to a
maximum of ten. All poersonnel were cusforas-cleared at FEniwetok Ly o
member of MATS whe was authorized by th2 U, S. Custems Service to pe.-
form that duty,

taff hndling of samples included the cumtined cfforts of J-3 ana J-4
of TG 7.1, In conjunction with the J-4 Scction of JTF 7. J-3 ctordirated
and scupervised the recovery, transportation, and turnover of spmples to -4,

‘The J-4 Section, through its represcrittive on Furiwetok, rcceiv..d the
radtoactive sumples {rom the projects, made sure that they we. « progerly
packared, marked, and mouitored, and informed JTF 7 of the load und cs*i-
matcd time of departure of the aiveraft. ¥ach Flyaway aireraft was a3~
sfgned a €ample Return Project Officer, whose responsibility -vas the de-
livery of cach sainple to a representative of the laboratory convenied.,  Ald
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vadivactive samples were monifc et by the G o8 Seelion, Fsting, progect, bos
maoether, weisht, radioation Tevel, wonitors wone, amd dentination aineest,
Two copies of this namilesl accempanicd the Flyiosay awl oweee ol aaed
as aoreceipt for smnples at each co-ronde stop, One complelod eopy was
retocacd to PG T, d=1 Section, for File and the other rotaine 4 by the:

Sarcte Return Project Oftie voas i finod roecipty The J=1 Seetion of

4

P disoatched e s oo e Inboratay having sempics b 0y
Siv i estimeted tine of areival o Deoaireeadt, so Uet the roprescatd v
connd meet the aivera™ aud asaeme cuntody of the sqomples,
The poriice™te cload sampdes were novmatly split for transport on
twe planes. The he™™ ot the oosooples depaced on Flyeway 1 owhide the
i Vore U Flvaaay 2oy LASLH, UORL, and

Nl onehmary infeicas o e s U WSy Fivewoy 3 also earried sparplos fon

Bt T backs " we o placed a
the fotton e s Tahe tories: NRDLG Arnes Chemsieal Centery ANLL, an? NY0O,
On those cccazicns when it was necessary for Flyaway 1 to continus to the
castarn laboratories after making the first stop at Albuguergue, sanples for
Jand L‘CR were fiows to MeClellan and Alnmcda by AFSWC planas.

‘i'?i'S arramiemer? was very holpii! in oxpediting samples te laborat ries, ¢
The sample return program was suceessful £n every instance, per-
ferming its function on or ahead of schedule and without mishap., The nun-
Do ool airerad assicued and the nenben of ﬂi:,‘:lts sohe Teted woere hetts am-
Dl to mieet the needs of the usirg agencica.
For a shot schedule of 17 everts, 36 Flhyaway missong were plannd
o the assumption thnt nd consalilutior of reguirements could be mode,
with the dual shot eapy Wiy, which resulted in two shots beirg
drad elther en the same day or within o day or so of cach other, of the
s Ob Flyvuway misors planncd, oniy= 29 wete required,
*
- *

3.13 COMMUNICATIONS

NN 'lelctypc ard Mail Qor\"cc

On January 23, 1956, the TG 7.1 Mail and Reconds Section for Opeva-
tio. Redwing opened at Parry Islamd, Fniwctok, On February 22, 1936, a
bhraneh office was opened at Fnvu Istand, Bikini.  When Bikini was ovacuntod,
th Enyu Mail and Records Sccetion gperaied aboand the US3 Curtiss. Civi-
Han ar? military personnel were utilized to nuan the two offices.  The mani-
murm strength at Parry Island was eight; at the Enyu Island office it was
three.  From March 1, 1956, untit July 2§, 1936, at Bikini, and until July 26,
1936, at Eniwctok, the Mail and Reconds Section operated 24 hours a day,
scren days a week,

w,.,,,._,m-_
|
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Teletypes, Teletype service was furnished at both locations for the
entire TG and accounted for the greatest portion of the total work load.

During Redwing, the following teletype traffic was handled by the two offices:

Classified Qutgoing 1,300
Classified (ncoming 1,950
Unclassifico Outgoing 4,840
Unclassified Incoming 5,860

Total 13,950

Official Currespundence and Personal Mail, The TG Mail and Records
Sction normally handled offivial correspondence only for LASL, NRL, and
U\ Fl. HMowever, service was provided for UCRL, DOD, SC and EG&G until
these organizations had their cwn mail system in operation. Personal mail
wiis handled in a like manner,

Interatoll Mail. The TG 7.1 Mail and Records Section opcrated a daily
peuch beiween the mail revoms at Eniwelok and Bikini Atolls. This scrvice
was available to all units of the TG and permitted the rapid transmission of
unclassified and classified (up to and Including Secret RD) correspondence
Ixtween sites.

Reading File, A TG Rewling File was maintained by the Parry Island

office. This file consisted of copies of outgoing correspondence =7d tele~
Hpes, and was civeulated amiacyg the headguarters staff sections,

313.2 Other Communir‘ﬂions

The CJTF 7 assigned the following cumnmunication responsibilitics to
TG 7.1 for QCpcration Redwing:

a. Provide, cperate, and maintain special communications-eclectronics
cquipment reguired for econduct of scientific test programs.

b. Ixitiate voicc-time Yroadeast for all elements of the Task Force,

c. DIrepare & TG 7.1 Telephone Directory.

d. Coordinate special coumne mication requirements owiginated by sub-
ondinate t1gk units,

‘The C1G 7.5 provided long range communications, {ncluding crypto-
slnphic senvice for th!s (osk group, The plunning for communicution facil-
ities and sevvices for Rudwing was bhased on lessons learned duving Costle,
plus requirements subamitted by ae various projects of this t'\sk group in
their mounthly stotus reports,

In onder to ¢liminate mutual interfercnce on long range circuits, the
receiving anteana farm was moved from Eniwetok Island to Juptan Island
and the trausmitter farm wus re-engincered to provide for a maximum
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number of transmitters. During the interim phase, experiments we:se con-
ducted by TG 7.5 which proved the feasibility of extending VHF rarge to
cover the Bikini Atoll- Eniwetok Atall arca, This VHY link has given ex-
cellent service and, as a result, communication betv.een Eniwetok Atoll and
Bikini Atoll was the most reliable of all circuits. In addition to telephone
and teletype circuils carricd on this link, in Jun: of 1958 the remnining
channels were utilized to extend the range of voice ciphony equipment from
the Bikini to the Eniwctok area,

Off~atoll communication circuits were required to provide communica-
tion service to Wotho Island, Wotho Atoll; Wake Island, Marshall Islands;
Fniwetok Isloand, Rongerik Atoll;. Kusnie Islant!, East Caroline Islands; and
Ujelang Atoli. Cormmunication equipment, cryptosraphic equipment, and per-
sonnel required for this service were provided by CJTF 7 Weather Detoch-
ment. The JTF 7 Net was uscd for Kusaie, Rongerik, and Wake, while at
Wotho and Ujelang communication stations were established to serve the
projects. In order to provide cryrtographic training and to provide time
studies for messages on off-atoll circuits, a series of drill messages was
sent during the month ~f April 1956, These drill messages disclosed mes-
sage handling weakncsses which were corrccled prior to the first event of
the series.

Short songs communicrtions for TG 7.1 were prosvided by EG&G
(+*C-7.1.2" using commercial equipment, and TG 7.5 using DOD equipment.
Aatenrz loention was given prime consideration in the planning phase of
Rodwing, Shipboarnd antenna and coaxial cabling were installed at West Coast
s“‘ryarnts on the large vessels. Egquipment was installed as ships arrived
fv. ths FA .

Installation of antennae and leads at loeations in the PPG began in
Tacuavy 195G. As stations were complcted, masts were erected and antennn
Lor.-'n wire installed. As users arrived, their sets were installed.

..is task group uscd 134 Motorola transceivers, 34 remote units, 28
Haaai-Talh »e and 11 pack sets to activaic eight voice nets, In addition to
thc above w.ouinercial cquipment, approximately 40 AN/VRC-18 and 20
AY /PRC-10 uaits were utilized to cover four nets serving DOD projects.

*Operatioa Castle proved the need for an adequate TG 7.1 control point
anoat, in addition to the control points ashore on Enyu Island and Parry
Isiand. After the USS Curtiss (AV-4) was designated CTG 7.1 Command
Ship, plans were submitted for a complete Control Station to be located just
aft of Flag Plot on the 03 Deck. Prior to the Curtiss’ departure for PPG,
this installation was completed. This control point was used to remotely
fire Bassoon and was in stand-by condition for all other Bikini events,

A teleconf{erence capability was established from Parry Island to Enyu
Island and USS Curtiss (AV-4) in the PPG, Additlonally, there was the
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capability of telecon betweon Parry Island and Los Alamos, New Mexico,

By utilizing re-encryption off-line and a TWX circuit, this second tclecon

=383228358 SRS YsIet L= A% a SIS, IS STSRIRR LSS

Clpnbuity was extonded to Livermore, Calif, These circuits, which were
cleared for Top Secret RD, nrovod especiallvy useful during the months of

___________ 2 0p 20 I%8 R sLvVes Fr¥wasicy RSCIn LRI T NS

April and May, 1956, and rellcved an overloaded unclassified telephone net,

*Qperation de\vinv again pointed out the need for increasing the tele-

AliLI ATUIW S3I3 USO8 8C akel LI T RAIANG e WWS=

phong plant at Farry Isl'md The presently installed 270-line manual switch-

hozrd is entirely inadegquate to meot the needs of JTF 7, OQae hundred ang

(9. 0260 3.0} IAZR S 2R AR I il | = SaSSS SRS Taavta QY

twuclve main lines were allocated this tacsk group at Parr; Island. In order

to meet recuirements of vgera, it wae nm'es,ﬂarv ]
W nec y L

SR R G E LR s A t1e MEU AT, %

assiom age manv as five
“Hu-e.‘ - sty LR A=

and-Los Alamos unclas-
t reccived almost na

119358

extensions on numearous main lines, e Par
sifind tg}gphnna circuit voice mmlﬂv wag So

D
circulil volce i1ty was so po
use \.’uring the oper.’.tfon.

It daveloned that radio gilence sva

2% LoV athe s AL 2

n 2l frequencies bzlow 200 Mc, in order that certain scieuntific projects
or“-‘d ha porformed The J-5 Section of Headouarters JITF 7 provided ex-

Lo d L2 VL AP aLgRNALWwLS v Al OvICeC

cellent service In locating and, by judicious reallceation of frcqucncies
climin: oting nh%pr‘hnwahnn interiference. EGELG performed a \hmv of fro=-

qicueies in the 150 to 160 Mc band znd, as a resuﬁ of his study, submitted

vecomneanded "xnmw\m ripg for TG 7.1 scientific voice nets It is fnfnrnchn_g

L ) IRE0 § LSRN LD 4 el i YOLOCD NI, Livatl

to pute that mutual interfarence bhetween freguencies in thig band was non-
colotant, A]f‘\nu'rh mnany more f‘.-pm) neies vare used duri: ng R.au.}.vnd +han

in pieviuoug operations, mdxo interference showed a marked decline,
There were made available to TG 7.1 for Operation Redwing two of

the lztest type ciphony cquipment held by the Nuational,Security Agency,
naruoly the AFSAY D-306-A and D-808-A. OGwing to poor voice quslity of

the D-806-A, this cquipment was uscd for appro.\xmatuly 57 min during a
2woe-month period. As a resuit, the D-8068-A was released by TG 7.1 on

A
ceiv

(V']
o]

enni_‘rnd in the Eniwetok Atoll are

mn weloxX Aloll ares

cune 13, 1956. The D-808-A, a laboratory model, proved a most acceptable

vpit. During the last week of May and first week of June, tests were con~

ductcd which proved that the D-508-A could be used with the VHF interatoll

tolerhone and teletype circuit without sacrifice of channels in use. The

D-508-A net was then cheuged to provide sets at Parry Island, Xnyu Island, ;

and 1SS Estes. Remotes were installed at ground stations and cventually

211 ‘~ree locations were netled. This circuit proved most reliable, and pro- !

vid.d a clear net, sccuraed for Secret RD, so cssential to operztions of this

L.pe. ;
The vuice count-down for cach event was broodcast on 245.0 Mec,

166.975 Me, and 154.47 Mc. The requirement for 245.0 Mc broadcast was

Jicinted by the conversion of all aircraft to UHF communicatlon equipment.

C1TG 7.3 required a siiaultancous volce count-down on 168,975 Me. Scientific

¥iations used rcceivers from previous operations crystallized on 154.47 Mec,

»
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The TG 7.1 volce count-down receiver was used to drive TG 7.2 and TG 7.5
public address systems on Eniwetok and Parry Islands at Eniwectok Atoll.

JTF 7 utilized approximately 400 frequencics in the PPG., TG 7.1 was
assigned about 160 frequencies of this total, The greatest users of frequea-
cies were Program § (Effects Alrcraft) and Program 2 (Fallcut). The 215
to 260 Mc telemetering baad was particulnrly crowded, requiving maxirmum
coordination to meet requirements of uscrs, After arrival in the PPG, it
became necessary for CJTF 7 to reallocate ccrtain of the lower frequencies
because of harmonic intevference.

The complexities of JTF 7 comnrwnications require an abnormal amount
of coordination. Experience has proved that this ccordination can best be
accomplished by person:l conferences, and 2s a result many trips are re-
guired to be made by the TG 7.1 Communiczations Oificer,

3.14 SECURITY

As during Castle, only certain aspects of the sceurity function were a
responsibility of TG 7.1. The security liaison function was delegated to the
Classification Officer, and the impleincentation of personnel—security pelicies
was delegated to J~1. Problems concerned with theze aspects are discussed
below,

3.14.1 Pradeparture Security Indoctrination

After receiving the comments of TG 7.1, CTG 7.5 on Fcbruary 1, 1953,
fssucd the "Security Indoctrinatiun Letter for Task Group 7.1 ard 7.5." Sub-
scquent to that date, each member of TG 7.1 was required to have on file
with the headquarters a completed Security Indoctrination Certificate prior
to being authorized travel to the PPG. Completed certificates on file with
the Task Group number 2366,

3.14.2 Transmigsion of Classificd_l_)gqinents fn_the Personal Cusgoi_v of
Lwdivi_c_l.ua.ls

After securing the concurrence of CTG 7.5, TG 7.1 implementing pro-
cedures concerning this subject were published on July 7, 1955. Generally,
they followed the procedures observed during Castle, in that hand-carrying
of classificd documents betwecn the PPG and other locations was discouraged,
but was permissable if operational necessity so required and if certain sccu-
rity measures were observed., On November 25, 1955, Amendment No, 1
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was issued. In that document security requirements for small quantities
and bulk shipments of docuinents were differentiated. On April 26, 1956,
Amendment No. 2 was issued. This document expanded the scope to include
wClassified Material™ as well as documents; furthermore, the policy for the
transmission of classified documents and materials within the PPG was set
forth. By the ¢nd of Redwing, twenty-five TG 7.1 | :rsonnel were authorized
to tiansmit classificd documents/material in their possession to or from
the PPG.

*During the operation, a major difficulty arose on the official mail ship-
et of bulky material. The Post Office Department diverted such mail to
the Customs Office at the port of cntry ncarest to the delivery point in
CONUS, requiring the addressee to recover the packase mail there, The
‘esting delay interfered with the cvaluation of test data in some situations.
Although the problem was referred to the Washington level, no solution was
ohinined. Instructions were received in the field to work out some techaique
to set the bulk shipments into the U, S. by some uther imethod than mail
chzinels, There were insufficient funds and personnel for couriers; hence
it wns necessary for TG 7 1 to request civilian contractor employces to
carry the packages through customs at Honolulu and then arrange for mail-
ing {here. That practice {s, of course, wholly inconsistent with standing AEC
insirections on the personal carcying of classified materials and has under-
wieed owinhblished practices that have Leen repeatedly urged in sccurity edu-
catica preyrams. I is imperative that the Washington level overcome this
mauntlovs situation before another opegration is umdertaken at the PPG.

.

3.14. 3 Access to Restrlcud Data

Concerning etchange of Restricted Data between DOD and DOD-con-

tractor paciicipants and AEC countractors, it was determined that all DOD
and NOD-cenntractor persunnel requived certification in accordance with

Chajter 2318, Atomic Encrgy Commission Manual, Accordingly, no travel

to e PPG was permitted until proper certification was on file with TG 7.

Ccriificntion for personnel of TU-3 was accomnlished ty Commander, Ficl
.

Command, AVYSWP, with Haison channels c¢stablished with J-1 of TG 7

o e o

Tor othere DOD participants, certification was accomplished by JTF 7, nor-
raally with concurrence of J-1 of TG 7.1, Only when certification was made

a matier Ul KLLUIU v\un JU I.D was UNH punxun Ul inunxuulu blLtlldHLL lU

the PPG docied complcted As of the cnd of the operatlon 876 DOD per-
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-nd 268 by TG 7.1, m.\l..mg a total of 1,144,
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access to Restricted Data, To illustrate, a fow exar
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the operation, the persomnel of the VIV visiting groups ar-
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s Another example might be the numober of people permitted continuing
access to the assembly area and shot barges who have only incidental need
to visit these highly classifled and safety hazard arcas. Because of their
lirnited knowledge of the activities, the casuals threatened to cause pera-
ticnal difficulties by tripping over cables, lines, and other essential con-

s ctions, Access to these arcas should not Le considered as a matter of
p:ostige, Lut as a matter of necessity.

. *In line with the foregoing comments, a further suggestion is made as
to the marking of badges. [t has been the general rule that Q-cleared or
Top Sceret clonved individuals may have access to Restricted Data. The
r.iture of PG uorklng premises, with only partial partitions which permit
odinagy conversisiion to be heard throughout a huilding, mnakes it almost
L ponsible to ,r:wnt Restricted Data from being heard by visitors to the
Adaiinistrative Conmpound, However, access has heen granted to the Ad-
ministrative Compound to individuals who were not authorized access to
Restricted Data. It has also boen noted that individuals having Top Sceret
cleamrunce would also have the Sigma category access indicated on tleir
hudyes, whereas thuse with Q clearance had no indication o. Sigma category.
In additien, as nowed above, some Individuals had a military clearance in-
diczted on their hodpges, Lut no Sigma category. It would scem more rea-
swvaable to adopt a wniform praciice of indicating Sigma category on all

ges.  This woeld require the assignment of a Siymma category nmnnber to
md cate "No accoss to Nestricted Data,m It is realized that the assiygament
of a Ligma category dees not autherize all information within that category,
but snly that portion for which the individual has a nced-to-know, hut it does
sct 2 maximum limnit for access. The Security Liaison Office of TG 7.1 in
the sceond half of the operation was used by members of the Task Group
for reeciving assurunce that there was a bona fide nced-to~-know on cach
individual request for access.

3.14.4 .,\\1\'smn Aru:\s
Exclusion areas aud physical sceurity thercof were a respoasibility of
TG 7.5. As TG 7.1 had prime interest in exclusion areas, all recommenda-
tiems for access were soent to I'G 7.5 through TG 7.1 for tte latter's con-
curience,
Number of personnel authorized coatinuing access to the Exclusion
Arecas is as follows:
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Station/Area .E_i‘i-‘l TG 7.1 TG 7.5 H&N Total
Assembly Area 15 178 7 45 245
Barge Slip, only 0 193 0 90 283
CMR Area 0 243 6 92 341
Station 1 (Kickapoo) 14 20 0 8 42
Station 2 (Yuma) 0 15 0 0 15
Station 3 (Mohawk) 0 11 0 0 41
Station 4 {Inca) 0 29 0 o 23
Station 6 (Erie) 15 256 4 9 28
Station 7 (Blackioct) 15 111 3 8 137
Station 10 (Huron) 12 37 0 15 64
Station 11 (Navaio) 14 . 63 2 18 97
Station 12 (Apache) 0 54 0 14 68
Station 13 (Flathead) 15 96 3 15 129
Station 14 (Dakota) 14 63 3 18 98
Station 13 (Tewa) 0 33 0 18 51
Station 18 (Cherckec) Y 25 2 0 27
Station 22 (Zuni) 0 177 4 5 186
Station 23 (Seminole) 15 256 4 11 286
Station 24 (Lacroussc) 0 268 4 8 280

3.14.5 Clearances

Joint Task Force Seven SOP 205-3 required all participants in TG 7.1
to possess cither a Secret or Top Secret military clearunce or an active
Q clearance. Prior to the issuance of any orders permitting travel to the
PPG, J-1 of TG .1 was required to have verification that the traveler
possessed the 1+ - :sary clearance. The system uscd was as follows:

a. ‘tue existence of a2 Q clearance was determined from the
Status Reports. This information was periodlcally compiled and submitted
to TG 7.5 for verificatiun. TG 7.5 verified the existence of an active Q,
and so informed J-1i, TG 7.1, '

b. Verification of military clearances for DOD personnel under
the operational control of TU-3 was accomplished by Field Command, AFSWP.
As the AEC Form 277 submitted by Field Command contained the military
clearance, a copy of this was sent to J-1, TG 7.1, and constituted certifi-
cation of the military clearance.

¢. Verification of the military clearance of DOD personncl on
duty with TG 7.1, other than TU-3, was a responsibility of the Military

F




Executive of J-1. In some instances it wae necessary for the Task Group
to grant military clearances. To permit this, the Military Executive was
designated a member of the J-2 Section of JTF 7 and granted clearances
in the name of the Commander, JTF 7.

d. J-1 performed additional duties concerning military clear-
ances as Haison between TG 7.1 and AEC security representative at Albu-
querque Operations Office, Los Alamnos Area Office, and San Francisco
Opcrations Office. Further, J-1 granted or verified crypto clearances
nceessary for the operation of the DOD portion of the AEC Communication
Center at Los Alamos,

A compilation follows:

Q clearances verified v 1641
AMilitary clearances verified by Field
~ ymmand, AFSWP Secrct 678
Top Secret 186
Military clearnances verified by Military .
Exccutive of J-1, TG 7.1 Secret 207
* Tc. Sccret 68
Military clearances granted by Miliiary
Fxecutive of J-1, I'G 7.1 Secret 7
* Top Sceret 24

Crypto clearances ginnted by Military
Exccutive of J-1, TG 7,1 . * 2

- 1 4

* 3.14.6 Badge Requests

The issuance and control of badgzes for TG 7.1 was a function of TG
7.5. HNowecver, all rcquests for badges were submitted throush J-1, TG 7.1,
J-1 assumeced the responsibility of ensuring that the request was prepared
properly, accompanied by n photograph, and that the individual had either
a minimum clearance of military Secret and had been certified for access
to Restricted Data, or a verifled Q. During Redwing, a total of 2307 buadge
requests were submitted to 1'G 7.5 by TG 7.1,

3.14.7 Complluice with CINCPAC Scrial 020

A total of 3465 clecarances were accomplished under the provisions of
CINCPAC Serfal 020, Of these 1730 were cleared by electrieally transmitted
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messages and 1735 by mail, being listed on four different rosters. Dupli-
cation in cleitring amounted to about 35 pur cont and was attributable to
retransmission resulting from nondelivery to addresscees and to the neces-
sity for clearing by clectrical measrs when the receipt of letter rosters by
addressees was delayed.

3.14.8 Sccurity Bricfings
By agreement, all TG 7.1 personnel were given a sccurity bricfing by
TG 7.5 upon arrival at and prior to departure from the PPG.

3.14.9  Security Postervs

A total of 1075 diffcrent types of security pousters were reccived from
JTF 7. These posters were distributed to 20 different Task Group orgini-
zations., An additional 500 posters were placed throughout the variovs TG
7.1 uflices in the PPG.

3.11.10 Security Violations

A total of 35 sccurity violations were commitivi by TG 7.1 personnc!,
The nature of the violations has been within two categories: (1) uniocked
and unattended repositories, and (2) classificd documents left loose on desk
tops, desk drawers, trays, and in one incident documcents were found in a
wastepaper basket. The following is a breakdown of the violations by type
and unit

Unit Unlucked Repositories Loose Documents

TG 7.1 Staff 5 9

TU-1 2

TU-2 3

TU-3 8 5

TU-4 1

TU-5 1

TU-8 _1 o
TOTAL 21 14

3.14.11 Quickie Movies

The determination of the necessary security measures was accomplished
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by agencies outside of the Task Group. The J-1 Section disseminated in-
formation on approved procedures to the two task units responsible for the
preparation of the Quickies.

3.14.12 Summation

The personnel and information security policies for Redwing originated
with JTF 7 and TG 7.5, and in general the views of TG 7.1 were secured
prior to announcement. Once the policy was established, TG 7.1 became
responsible for its implementation,

3.15 CLASSIFICATION AND RELATED ACTIVITIES

3.15.1 Classification

In Operation Redwing, the Classification Office of TG 7.1 for the first
time did not have the over-all responsibility for classification in JTF. 7.
However, for about one month during the operation, that function was tem-
porarily assigned to the Classification Office of TG 7.1.

Personnel of the Classifieation Office included Captain Frederick A.
CcPalma, Ficld Command, AFSWP (TU-3), ard Jcha M. Harding and Ralph
Carlisle Smith, LASL.

The PPG Classification Guide and its unclassified extract were draited
originally by the TG 7.1 Classification Officre. With changes approved by
the AEC and DOD it was distributed by JTF 7, and in its final form in-
cluded new and gencrally more realistic grading on several topics, thus
recognizing publiciy available knowledge and cxisting practices.

Unfortunately, at least one topic in the PPG Classification Guide re-~
ceived interpretations from outside the Task Group that confused the situa-
tion and, to a large extent, destroved the effectiveness of the more realistic
approach in the guide. The most significant of these confusing interpreta-
tions related to proposed shot dates, actual shot dates, and numbers of shots,
A number of unclassified topics became Confidential Deferse Information by
a literal interpretation of topic 6.4.1 which relates te the fact of » Jetona-
tion being classified until officially announced, Therefore, during the opera-
tion, open conununication on these unclassificd items was prohibited since it
would indicate the fact that a shot had bcen detonated,

*It is seriously questioned whether thz fact that a detonation has oc-
curred really affects the national defense and security if publicly revealed.
As a maiter of fact, the information is readily available to competent ob-
servers. Shots of significant yiclds, have been routinely announced by the
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Japanese. Furthermore, the fact of a detonation can be, and has been,
noted long range by a bricf interruptioa in all radio communications, which
occurs only at the time of a detonation to prevent interference with experi-
mentation. A continuous signal is transmitted on at least one long range
radio link from Eniwetok to Los Alamos except for the brief interruption at
shot time. It is possible, of course, to have identical interruptions at ap-
proximately the same time each day, but the Japanese have been able to
detect shock waves and report the fact of detonations of substantial yields

without the use of this signal interruption.

Such observations have also been

made by nonparticipating personnel on previous PPG operations,

*Unless there i{s a definite substantial security benefit, it is strongly
recommended that the mere fact of a detonation need not be considered
classified, even though an official announcement is not made. This would
not authorize public release of the detonation until official announcement;
however, it - uld materially relleve the unnccessary security interference
with the operation, and at the same time minimize i{he resuiting disrespect
of real sccurity matters by thelr dilution with pPsuedo-security matters.

The situation on proposed shot dates, specifically the D—3 to D-1
dates, is of even less significance because there are always many more
such dates than actual detonations. A comgpletely anomalcus situation has
arisen on this score. In prevaration for a shot, it is necessary to have
conspicuously pusted on blackboards, at several points in the compound,
identification of shot name, shot date, and atoll logation-for all forthcoming
detonations at least from the D-3 to D—1 stag~ If such information were
placed on a piece of paper and 13§t unsdcured 1« an office, an individual

would be charged with a security violation, hut the identical! infori.ation re-
‘mains posted 24 hours a day in at least two locations \.ithin the same ad-

ministrative compound.

]

Furthermore, a mimecographed announcement is placed on every bed
on each atoll at a fixed time before a detonation, indicating that a shot will
be detonated and at which atoll, The night before the shot, a sound truck
travels through all open areas announcing the exact date and time of deto-
nation and the required safety precautions, which to a large extent are a
function of yield and location of the shot within the atoll., Also, for opera-
tional .reasons, including safety, open radio circuits of presumably short
range are used to communicate within and between the atolls giving such

information.

*The Task Force has ruled that the information is unclassified at the
atoll but Confidential Defense Information outside the atoll. It is questioned
whether such information may retain two separate classifications, and, even
if legally justificd, whether or not it {s reasonable to expect the large num-
ber of Individuala of varying background and arcess to realize that such
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publ.cly available information s still classified, or that there is a differesce
as to who you are or what position you hold in determining ‘whether you ey
walve standing security cecquiremenrs,

In a similar vein is *he classification of the fact of an ai lrop, Ex.
perience has dcmonstrated that the crew of a drop aircraft coc-ates under
such pressure during a drop test thut cole nommunicaticns + re not pra~e’.
cal for transmitting esseniial {nformatior foer operationa’ ard safety par-
poses, Therefore, airdrop Informaticnm is transmitted in the clear over
radio, which definitely indicates the fact of an airdrop an. bomb-reicar
time. According to the guide such information would be g=1dr  Confidentiy!
Defense Information but, w9 noted, it {3 practically hindled as unclassif,od

*In other words, the gu'le i3 waived for opractical vbuiposes but leayog
the individual miecmbers of the Task Force subject to the threat of sreoupite
violation for simtlar handling of the information. It is ccmnl~lely discon-
certing when one reads in a rcws magazine ‘e fact of 4 elussiied airdr~;
and the increased accuracy of that drop over the drop yublicly arncunccd,

Mention should be made of the fact that there is a Jefinite Jd:'ference
of opinion between AEC Wasiiington and the severul field Sroups in .a9¢ use
of Top Secret. Information which is roatinely lLandled as Secret, a ver,
hirh level of classification, at home stations and during field upers‘tons is
cften geaded Top Sceret at the Washington level, Such {nformation. canot
Yz groded Top Secret and have operations cortinue in the fleld. In uae
2i'uatio.. a Top Secret RD teictype was received containire cnty inforriaunng
il:2t would have been graded, according to existing quides, ao higter than
Confidential Defense Information.

*An illustration of the u:.: o7 zec =it elasiillcation for roisons of z--
ministrative privacy with the daeer o.f_ strapment of personnel w2z the
clrasification of the inaccuracy of the . - —'\(Chernkce) drop. It r:as
an ogen shot observed by uncleared newsmen With the gt rul kounled * «f
all participants of the open nature of that detonation. It -sas also common
kaowledge (nat the dctonation mirsed the target by a substaniia) distance.
The decision to make the fact of that raiss Co: identia! Deterse infern..iins
not oaly seemed inconsisteil with the. {act of ar open shot and *»e ceoera’
rhilosophy for classification of information, but also failed tn .~cugnize (hat
such incidents canrot be kept from the public even thouvh an attempe (s
made to identify such inforination as affecting the natio-at defense nnd sccu-
rity, with threatened prosecution foir any publie leak., Past exp ri nce was
confirmed by the information leaking 4t a number of poirws, vhe us- orf
security classification for reasc..g of aaministrative priv-cy undermine.: the

sc- 'y program internolly as well as in the view of the Ameic o o' lic.

*The fact that 1~ open £hot 2. dded oness by unrcicared rew::ren ¢

the atotl ang ™t in<tallar < ¢ has changed “ong stadinr gitiation s Loat
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pnotcgraphs of many areas should now be considered unclassified, even
though they show physical installations and previously would have required _
grading of Confidentinl Defense Information, !

3.15.2 Contirol of Nonciassificd Informaiion

Although the following matters are not ciassification probiems, they
are usually referred to the Classification Office for decision.

For some unecxpiained reason, extremely siringent limitations are
placed on the Task Group organization and personnel relative to statements

P

in private communication or in nonco m‘r‘uti'ﬂ home town news stories, even
thc 'gh that information has been declar o be unclassified, Such infor-

mation is sti!l placed under an admini ti"nii ve ruling that ii shall not be
privately communicated until announce d by the Joint Office of Test Informa-
tion, or authorized for individual release by that office.

*That practice is inconsistent with the AEC policy on the use of the

e mmlaPerae AALLI 2Tl WV e Yoy ane mmar namideralasms adealiladeandds
TIAUALLLy WVitlCll uose Ullly Vi dny €t IVAIENL aamuiiusitative p.¢Vd.b_y brdlllllg.
An exccrtion has been made in Redwing Administrative Directive No, 19,
Trieven O 1OCN cmmsasn! H aala ~Af sinmalaaaiflad wmhatamren P S T Y
JUfie Ly LIOVU, y!:l“ul.kllla ll": DALT UL WHiLIa3dllivd pliiiuy, ld.yub wuuuul. pllul

oint Office of Test Information review. However, as a security order, the

0 0 €4
A
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W

mwlerntiomiem tasaven smoab Py oren nd tn havn nwintad I hawin $mtiea Aanssen dlag
1lb VD Wel nuse guol lllll.l.t.’\l LW iayve plilivcu i avnt LUV i3 iJI K-bab Lile
imple statement that the individui!s of the organizations were taking part
in the current test operation at , without prior approval of
the Joial Office of Test Inform on of this normal priilege
€rnw mm rmamimider Aw alacaifin ha Arriniontinne AF axv aAvnanal
AVL IV u-\:".'.lll.‘y Vi Lidoadadc e Wi Loalivii Vi aliy CALUL—
lont means of improving the mo workers.
Tian afnsanrmanéiamad 15 nacifind IinfAarmatinm mace o
di1.C JJLT IR ClLiVIICU L A GITLRICM LIANVA LG LAVL TTla e
p.ivately communicated untll official release by joint AEC-DOD announce-
meAst At Rwe as A cvalle anntralline sanditinn in tha olaccifination ouidn
Ihawin tLy:.uQ.-D Al &L bblllal.gllly MUIL{.LULL{&(D WWJLMLLAWVIE Ml Ml WwAGOOLAG LAVALL suxub-

As a result, all unclassified information or photographs relating to the op-

a haltlauvnd maAara nrantiaal an anncictont unt Y! Q@ (Chavormmant
1e I LUMOY.L.UWU VIO yl&l\‘tlbul QAW WWIlgilosWwiie PTALIA Wae We NJIWYGCALMLIIGIIG
policy to eliminate Joint Office of Test Information censorship of unclassi-
f1ad information which ohvicusly has no administrative policy sionificance
AdteNd LI A AELGALLIWVIE WINLVIL WU VYAIVUODIL 484l 1AW QGUALIMLILAN VA GARL Y W rvla\.J ulallxbl\'ﬁllvb-
The administrative marking Official Use r the equivalent “Not to be
rn‘nnanr‘ until Affiaially nnannaad he Tain nf f 'T'an Yﬂf matiant ranlad
wviva & Wiibaia Vlll\«lu.-ll.y dABIV LY Ly O \RiA A X Nt v lu\.lvl WS A A
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quest forms for all record, listing by projects and pro-

grams the individuals who were to be issued "official photographer? badges
or "handler of photo;,raphlc c ulpmen' badges, was maintained. On April

21 1958 a2 meamarandu to the nrainct officere and
21, 13936, 2 mem d Lo {the preject cllice ana

record reminding them
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lition of cight differcnt processin g its, n a

On June 16, an additnonal agency wa.s reporte
ation revealed that 53 agencies and four individual
processing photographic material and that they were bemg serv
ferent o processing points.

Coopcmtxon was generally obtained in receiving registration memo-
randa from the various agencies, Lack of difficulty was attributable to the

.J

vvdu’lls.

capitul
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badge rcc;\'e<t form and the nohfxc'z'xon to the agencies nrio"

Vc‘lo“mg up a ch""'e in classification orocedure for test Dhotogr'mhv
effccied by LASL Classification Office for continental test operations, TG 7.1
required the units or individuals for whom photographs were made to decide
the correct classification of the photographs, Plotographs are of no essen-
tially different significance as to security content than the material or scenes
depicted, or other documeniary materials such as drawings, correspondence,
or the like, all of which are classified by the originating and using groups.

By placing the responsibility on the using organization, the classifica-
tion review was bascd on first-hand knowledge of the scene depicted as well
as of its security significance., Furthermore, delivery of photographs was
not delayed awaiting classification review of a large mass of material by
the Classification Office. In general, only questionable cases were submitted
to the Classification Office for deeision.

Near the end of the operation, the TF Hcadquarters issued Adminis-
trative Directive No. 19, June 22, 1256, an instruction authorizing the sev-
eral task group commanders to arrange for the sale of unclassified prints
and negatives of official photographs. The photography facilities within TG
7.1, operated by contractor organizations, could not accept the responsibility
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of making a large number of souvenir photographs by reason of st:ff limni-
tations. Furthermore, it was not clear that such contractor personn:l cnuld
sell government property under the respective controlling governmeat con-
tracts,

*It is proposed that in a future operation the AEC arrange for HE&N to
prepare and sell such souvenir photographs. Unclassified official negatives
could be lonred to H&N for duplication and prepoaratior of prints.

3.15.4 Legal Advisory

v

No major legal problems arose during the operation. A few cluim
questions were raised but they were not suhmitted for formal processing
by TG 7.1. One of these claims raiscd a long-stasding question as to the
method of handling of claims made by DOD and DOD-contractor personncl
for loss or damage to personal possessions under the control of AEC con- ¢
tractor personnel. For example, DOD personnel assigned to TG 7.1 arrange
for transportation of their possessions through the J-1 Section (LASL per-~
sonnel), who in turn use the services of H&N personrel and franspertation
facilities. If personal posscssions are lost or damaged during control by
cither contrzctor, against whom shquld tho ciaim be made?

2.16 TECHNICAL REPORTS : . -

The editorial review and related aspwcts of formal technical (\WT) re-

. ports have been diversified for Operation Redwing into four maior responsi-

« biliiles. The Military Weapon Effects tust reports are the responsibility of
= TU-3. Task Unit 4 test reports are the responsibility of SC. Reports on

UCRL participation are the responsilility of UCRL.,

The remainier are the
responsibility of LASL.

*The preparation of special internal reports for each individual detona-
tion might be expedited on future operations if the staff of the TG 7.1 Clas-
sification Office were madc responsible for their preparation. If such an
arrangement were approved, the two LASL Staff Members in the Classifica-
tion and Security Liaison Office of TG 7.1 would handle the work with the
only increase in staff that of two male tvpists. Typing assistance is needd
in the Classification Office whether or not the additional responsibility is
given to that office. By such assignment of this function in the plaming
stage of a future operation, the classification staff could do much of the
preliminary drafting of the report so that the operational units would have
less interruption to their work during the actual test period. Inasmuch as
the Classification Office staff maintains a continuing contact with most units,
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it would be convenient for them to obtain the data from those units after
each detonation to complete each section of the report.

*Consideration should be given to the purchase of an ozalid duplicating
machine for use by the photographic group, TU-8, for preparation of such
reports within the Administrative Compound. The present method of dupli-
cating such documents under special controls in the H&N area is not the
preferred method for handling restricted data reports.

3.17 SAFETY

3.17.1 Precparation

anf.

ber A A P el e v mem e
§JIUL‘Y ad a UL LTS PVID

ive Plan of November 25, 1955, established
3
1

..... - A

¥ 4A3SIgNnEd a ocaiey Advisor to Fead-
qmr'ters, TG 7.1, for consultation on all matters pertaining to accident pre-

Lilider amd ........_..A a Cafnabe.
Ol1ivy anQ

Although home laboratories incorporated safety requirements into their

mavsrmmsmndlava fase ndarivms  dhan 7Y Qal.iber Adwlone her $nmeridndlmem o 2 283
pivpgalatiul AUL l\buwllls. ch l.u .4 valvLy AQViISo Ly W LllVlLdLlUll, yionecau
the Livermore Site, UCRL, and SC in February 1956 for consultation of
anloder rireald ieaa thadand it Aaeriana -.V‘_: nicnt siztions el Lem o AV
Sl Ly PLUUKLIUE .ijuuhucu \\ll-&l UCVI\'DE, (&% AT LLHIICIIL 3LaVIVIED, Qi dia Hllllro,
shipping, and storage of hazardous materiale,

Termanriyrmantal wnanmam aouo P sl bl mmsmmmndiiienns eaommala bt ai.tale AL _ v

ARSI TiChitda: W GPVIL DYyDLLo aic LIIQ PLUDC\JK 1T aaauleLcu wWitil nelrxr
assembly and testing were revicwed at LASL during the development of th
Amesla

"Abort" procedurcs were al..d> worked out to an extent deemed re

ason-
alta A tnaola AL wvamd awevmeln -l ariod I | PR I R P J,
vie Jvil L.Il.b Dudilo o1 yd.:*l- UAW&IL nce dllu L,.\IDLAIK !\HUV\LLUB@ Ul uu: nl.ulung R
devices. However, in this regard, following the performance failure of the
£3camd néta Teer slmselona gy s Al el —.-—n— ann mard e mdes wea o
LL1I DV LLCmyL wu.u. 555 MUVILEG, VIMY Pd.lln Ul LIIC i hHialinicu pxuywuxc: uu.t:u
the circumstances, and other necessary steps were developed as indicated
by the vroblems that arose and as zdvice was received {rom 1% S
U_y Lill PLVUICIHILIO LildE RPVUOT Allld ad aUViILT vwao lCLLivew 1i1uin le\OlJ. \J.III.B
incident is discussed further in Section 3.17.3.)
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design and construction of ncw facilities and in major alterations of cxisting
fanilitine
LOaOVLIILLIC O,

The TG 7.1 Safety Advisor discussed “Safcly Problems in the Forward
Ai1vantt at tha Raodwine Dralannt OffMirawal? wmanline hald in The Alamane in Tile
iInaAva aAb Liie L\(\J"LIIE A lUJ\'\.'b AT Z R X AL &B S ) A“L\rbllls Wi il VO Nlaliivo 148 UL
1955.
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Close liaison was maintained with J-4 of TG 7.1, and through them

.
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with J-4 of JT'F 7, on the prehlems of packaging, handling, and shipping
hazardous materials associated with Redwing., The Safety Advisor attended
the meeting called by J-4, JTF 7, at the Naval Supply Center, Oakland,
Calif., in February 1956, Probloms of shipping anc handling hazardous and
valuable materials were discussed. For this meetiry's discussion and for
subsequent public.tion as safcty annex to the JTF 7 shipping concept, the
Safety Advisor prepared a paj.: on the safcty problems (including various
emergencies) associated with nctive components of Redwing test devices.

3.17.2 Personnel

Roy Reider, Safety Director, LASL, was named Safcty Advisor to the
Scientific Task Group; and four additional safety officers were chosen to
permit two safety enginecrs to be in residence in the FA for most of the
period from March 2 to /ugust 2, 1956,

All members of the safety group (staff members of LASL) had sub-
stantial expericnce on one or more previous test operations,

*In future operations consideration should be given to using safety per-
sonnel from major participating laboratories, integrating them with individ-
uals whe have had previous test cperation experience. Such integration
should be made complete enouzh to function for the benefit of all elements
of the Scientific Task Group without excessive duplication of persounel and
efforis.

3.17.3 Operations

A Safety Officer was on duty at both Eniwetok and Pikini Atolls, Ex-
change and rotation were effected with minimum loss of availability of safety
persomnel, No Safety Officer was on duty at overseas stations other than
these two atolls, nor was any deemod necessary.

For J-3 the Safety Officer prepared saicty requirements of pressurized
dry runs of those test devices using gas systems.

All personnel clevators uscd in test device towers reccived safety
checks in corjunction with HEN ergineering.

The movement of all sensitive materials, specifically components of
test devices, into and out of the PPG, within and between atolls, was car-
ried out with procedures advised upon by the Safety Officer who was in at-
tendance at one stage or another during such movements.

Subsequent to the fallure of the first Egg device, the Safety Advisor
monitored all procedures carried out in preparation for the return of the
device components to the ZI. Abort procedures have reccived detailed

- 125 -

‘.k
!
]
!
4
¢
‘,
%

A

P U it dl caad et




Pol e e 2 oo T T T T R e ikt i i sl ol

i
!
i

advance planning in all operations, In the past thcre was no subscquent
a

Lenefit save insofar as personnel acquired increased knowledge of the de-
vices to fired, In the present instance of the FEgg device, what Actually
hiappencd d{d not entirely fit the prior planning. Necvertheless, the work was
completed with no untoward happening, Fach step carried out on the dig-
mantling was scrutinized befurehand and monitored in it~ cxccution, Johg

anea d

perature tec

1 was carricd
out in varying degrees of isola
ine ui

on (the final Steps in a siation on Runit),
W

Sune nsafe practices in the use of military vehicles were obsewved,
Mony jeeps wuere overloaded with passengers, carrying as many as eicht op
nine xu:crﬂc at a time. Occosional indiscrect use of vehicles by a few
prople ccecurred.  Stricter enforcement of existing administrative procedures
in the vse of motor vehicles may be indicated in fulure operaticns.

Rouutine inspections of scieniific stations were carricé out. Special

ion was given to the shot towers and barges,’clev.tors, ladders, and

boat activities.

Accident reports were exccuted on all injuries where required, includ-
ing reports to the AEC, the Burcau ,of Emnployee Compensation in Iorolulu,
and the employee's home station.,

Safety intormotion was published in the Information Bu’letins issued
Ly the Adjutant General’s Office, JT!.

* . ;

w of all PPG adminis-

33!“_‘!}' ‘.H’..‘“C“”J. 1s should be carried out betweon

> Ld4diatia Vuae Lea gt ]

3.17.4 Unusual Incidents and Special Problems

In April durlng some pipe line excavation work in the Administrative
Compound on Parry unear building 209, a cache of ammuaition (more than
50 Japancse fuzed mortar shells) was uinearthed. Using appropriate safety
measures the shells were jettisoned in deep water, This was the only war

relie find brought tu our att-ntion in Redwing; since Greenhouse, Spring 1951,

less and less of such material has appeared,

There were several incidents of helicopter engine failures of which,
fortunately, oanly one might be considered scrious. ©On March 26, at Bikini,
a hcelcopter carrying five TG 7.1 personnel (all EG&G) and two crew was
forced to ditch on the reef in about five fcet of water. Other than minor
aLrasions there were no personal injuries, although the salvaged afrcraft
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was probably a total loss. A detailed investigation repoit {s available,

There were two apparcut drownings involving TG 7.1 personnel on ap-
proved rerrcational activities. The first, Evun George Lenont, SC employee,
on April 29, 1956, was found subreergod in shallow water, three to four fect
deep, at the Parry Island beach. Subscquent nutopsy showed asphyxia due
to submersion - drowning,

The second, Earl Lee Phillips, Bremcrion Navil Shipyard (on tem-
porary duty with TG 7.1, TU-3) on June 14, 1956, was found floating near
the Parry Island Beach. Fost-mortem examination showed death due to
cerebral hemorrhage,

*A detailed report on each of these incidents is available, Both of
these cases emphasize the necessity of careful screening to assure the
physical fitness of all tosk group personnel.

Other than the above, accidents in recreational activities, although

numerous, were mincr in nature, It sccined that there was rather more
talk and stronger feeling on the subject of the perils of the "ropical seas
than were prevalent in previous operations, Notwithstanding this preoccu-
pation, there were no accidents to TG 7.1 involvirg tropical seas fauna,
One TG 7.3 sailor while spear fishing in shitiow water in the Bikini lagoon
was hitten in the leg by a shark; the individual was returned to duty in a few
weeks, This is the only documented incident of this natvre during and pre-
paratory tc the Redwing operation,

Severn! specimens of the venomous stone fish were captured in au-
thorized lagcon swimming arens. Displays of the photographs and specimens
warned personncl of this anlinal’ » appearance and habits,

*Previous to Redwing thore was some discussion of netling swimming
arcas and it might be prediciad that this subject will again appear prier to
the next oporation at the PET,  We believe that expericence does not war-
rant such questionahle proteciive measures unless they receive the endorse-
ment of experts on tropical fish., In uther words, a decision to install nets
should not be 2 command decision without full approval of recognized au-
thorities. '

The officinal stand of the Safeiy Advisory Group on the use of self-
contained underwater breathing apparatus wus that in recreational activities
this was entirely a personal matter; that we would assure the air supplied
to he of an acceptable purity; that the equipmwent used should be factory
madc and the pressure tanks have proof of proper safety tests.

The subject may be expected to produce more, rather than fewer,
problems requiring an official position in future operations. Holmes &
Narver did not permit the recrcational use of such equipment by its per-
sonnel, TG 7.3 did not perniit its use unless the individual had been gradu-
ated from the Navy underwater training school,
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We do not know how widely used was such equipment during Redwing;
perhaps several dozen individuals participated. No untoward incidents were
reported.

Following the Zuni shot at Bikinl fifieen unexploded rocket heads
washed up on Enyu (Nan). These were gathered up in a period of three
days and disposed of in deep water.

3.17.5 Roll-Up

To climinate difficulties that occurred subsequent to previous operu-
tions when some hazardous materials were lcft behind, it was decided to
have safety personnel remain for at least a week after the last shot to look
at this problem. All stations are to be given a final check, either visually
or by consultation with experimental and J-4 personnel. All J-4 warehovuses
are to be given a final check for hazardous materials. All high explosives
were either shipped to the Z1 or destroyed by jettison in deep water or by
burning.

3.17.6 Accident Summary

Although a detailed study of accident causes will be prepared when all
reports can be examined afier the operation, a preliminary approximation
shows the following i{njuries reported to dispensaries:

Occupational 100
Recreational 50
Total 150

Of these the following five cases were disabling in addition to the SC
death discussed in Scction 3.17.4.

1. Robert E. Roy, UCRL, fecll while answering the telephone in his
barracks, rccciving a deep laceration of the right arm; lost time - one
week.

2. John Clifford, Reeves Instrument Corp. (Proj. 5.5, TU-3), fell
while playing volleyball, recciving a fracture of the left fourth toe; lost
time - 2 days.

3. Ilans E. Hansen, SC, stepped down from a 2 ft high box and re-
ceived a fracture of the right foot; lost time - 3 days,

4, W. 3. Plum, NQDL, laceration right lower leg stepping from
barge to smaller boat; lost time - 1 day.

5. Colonel David Griffin, TU-3, bLroke bone in foot while using boat
ladder; lost time - none (limited duty - several weecks).
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The recreationnl accidents were mostly softhall, volleyball, and water

gports (fishing, swimming, and shell
ports

RaSillilyy Syvadaaiiiiiiiny H TR

hunting); therc were three injuries
from altercmtions and several from falls.

Qccupational accidents were mostly from snf: and toola
cupaticonal accidoniy we ostly from cts and tools
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fails, striking stationary objects, and there were ten accxdcnts involving

»

.

Force Officer, Captain Paul Cnrumley of Project 2.686,
t
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Eniwetok while engaged in an authouzcd project mission, Extensive search
: detni i s of TG 7.4
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3.17.7 Special Comment

The safety officers report a universaliy cooperative response in deal-
incs with TG 7.1 senfor personnel. ‘

Personnel of the Task Group bezan to be gradually redeploved from
the PPG to the ZI curing the second wezk of May, This redeployment fol-
lowcd the detonation of Lacrosse on May 5, 1956, and continued throuch the
latter part of July 1956. Following the’detonation of Huron (the last device)
on July 22, 1956, the remaining personncl phascd out very rap:dly.

3.18.2 Phase-out of Personnel

Personnel phase-out estimates were obtained from the status reports
submitted by various elements of the Task Group during the planning phase
of the operstion, commencing in June of 1855, ard ending in Januury 1956
with the submission of the last status repoii. The peak population wzs ex-
pected to be met about May 1, 1956, with a graduni decrease during May,
a morc rapid decrease during June, ard completion of roil-up during early
July. These figures were basced upon the operation schedule that indicated
the last detonation would take place July 1.

Changes in the schedule and postponcments of shots caused the phase-
out of personnel to be more gradual than estimated. The estimate made in
August 1955 showed a peak of 1578, with a drop off {o 1087 by the end of
June. The population actually reached a total of 1404 on May 6, 1956, and
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had dropped to 1023 as of June 30, 1956. The total then decreased sli
until the last detonation on July 22, 1956, when many of the project Person-
nel were released. There were 793 TG 7.1 personnel in the PPG at that
date, There was a rapid phase-out of personnel during the last ten days of
July.

Although the pcak population was not as high as expected, a total of
2024 different TG 7.1 people had been in the PPG by the time of the last
detonation. Also as rotation of personnel was practiced by several units of
the Task Group, many individuals made more than one trip to the PPG dyr.
ing the operation,

The Headquarters Commandant on Parry Island handled the necessary
arrangemcnts for cach individual's dcparture. The Rescrvations Section
took reservations, maintained the priority list for each MATS flight, made
MATS reservations, notified H&N in Honolulu about dz2sired hotel reserva-
tions in Hawail and commercial reservations for those p~rsonnel traveling
to the inainland via commercial carrier, and accepted the clearance sheeis
from departing personnel. The Adjutant General Section issued the clear-
ance sheets, prepared the indorsement of orders for DOD military and
civilian personnel, and procecsed pay and per diem reccords for such per-
somael.  Departure security briefing was accomplished by 2-2, TG 7.5, for
TG 7.1. MATS reservations generally were available when desired althoush
usually not confirmed until the latest possible moment.

Arrangements were made with JTF 7 for Task Group 7.1 to have an
allocation of a specified number of scats on each scheduled MATS plane.
Phase-out airlift requirement. were determined cduring June, based upon
the expected conclusion of the operation about July 20, 1956. The MATS
schedule for July indicated additional {lights after that date and additional
aircraft were to be made available after the last detonation. At a meeting
with JTF 7 on July 21, a TG 7.1 allocation for each day after the last deto-
nation was established. Following the last dctonation, additional aifrcraft
were made available and personnel were booked to fill the allocation for
each Cay. Figure 3.4 shows the estimated and actual population during
ro:l-up.

Most Task Group personnel were airlifted by MATS to Hickam AFB.
Military personnel and most government civilian employeces proceeded on
to Travis AFB by MATS, whereas AEC and civilian contractor personnel
usually traveled via commercial carrier frora Honolulu. A few Task Group
personnel returned to the U. S. by MSTS or naval vessel.

ghtly
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Fig. 3.4 Estimated and actual population during roll-up of 7.1,
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3.18.3 Property Roll-up

Property roll-up consisted of two stages, preliminary and final, Ppre.
liminary roil-up consisted of the r2turn of equipment as it became surplus,
and project property from completed operations., It started after the first
shot, Lacrosse, and continued until Tewa. Final roli-up caun be considered
the period after Huron, the last shot. Preliminary roll-up cargo was re-
turned to the ZI on the cargo vessel USNS Sergeant Archer T. Cammon in
June and on the USNS Private Joe E. Manh in July. Cargo breakdown was
as follows:

USNS Sergeant Archer T. Gam:mon 850.7 M/T Special Cargo
152.3 M/T General Cargo
USN3 Private Joe E. Mann 1164.5 M/T Special Cargo
821.2 M/T General Cargo

Inasmuch as at the time of writing of this repurt the final phase is
just starting, planned shipping will be listed,

The Lulk of TG 7.1 property will be returned to the U. S. on the
USNS Brostrom which is scheduied to be on berth August 10, 1956, and
should corsisi of the following:

7318.8 M/T Speciz! Cargo
21G6R.0 'M/T General Cargo

. USNS Sergeant Archer T. Gammon will return about August '5 to pick
* up the last of the cargo which is cstimated as follows: ¢

892.0 M/T Special Cargo
125.1 M/T General Cargo

Bikinf cargo was moved to Eniwetok by LST for processing and docu-
mentation, and then consolidated with.Eniwetok cargo for movement to the
U. S.

Owing to high radioactivity at certain stations, and to remoteness in
the case of weather stations, some cquipment cannot e rccovered by prof-
cet people prior to their departure. Arrangements have been mnade with
&N to rccover this equipmoent when conditions permit. Necessary werk
orders have Leen preparced to cover these requirements,

Crvogcnic Plant. One of the two nitrogen generators was remes: d
during roll-up and shipped to LASL. The balance of the cryogenic pi:nt
was moth-halled,

Property drawn on memorandum receipt from TG 7.2 and 7.5 hus
been cleared.
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8.18.4 Healguarters Roll-up

The FA Headquarters of TG 7.1 closed as of 2400 hours, July 29, 19536
(Eniwctok time and date). The mail and teletype service continued to be
handled by the Mail and Records Section of J-1 on Parry Island until
August 4, 1956, when this function was assumcd by the Branch Manager of
the AEC Eniwctok Branch Office.

Sceventy-cight boxes of ciassified records of the Task Group were re-
turned to home stations by air a few days after the last detonation,

All AEC and DOD equiptient was shipped to the respective headquarters’

locations in the U. S. Furniture and other office equipment on loan from
HEN and TG 7.2 were returne! to their warchouses or left in place.

*3.19 CONCLUSIONS AND RECOMMENDATIONS

*3.19.1 Gener!

— . —————— i — =

June and July provided subshntia‘ly more firing weather than Mareh,

, and May. Weather studies should contivue and, if they confirm the
apprrent supc mnt) o!' the cummer months for firing purposes, tests should
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overtaxed, expensive emcrgency expansion of facilities was undertaken, Mmuch 5
time was lost in commuting from other stics, air transport was overloaded,

and morale was adversely affccted, Experience on many operatlon; h;

proven that it is unsound to depend on completing all construction and modi.
{ications in time to phasc-out construction personnel before technical {ngta).
lIation begins. It {s strongly reccommended that camps be built to take care
of estimated peak popu!ation of both types of personnel,

Transportation of the arming icam, from the shot barges after arming,
and to the shot barges for dicsarming, continued to be unacceptably slow and
complex as it was on Castle, Each shot barge should have an elevated un-
obstructed helicopter platform with a suitable*hatch or hatches to permit in-
stallation of devices and equipment, If this proves impractical, two small, ,
ruyged, two-engined boats, capable of going alongside the shot barye, and ¢
fast and seaworthy in rough weather, should be provided for this purpose, :

The over-all support provided by MATS was generally cxcellent and
contributed substantially to the success of the operation. Unfortunately, the ]
convenience, comfort, aid peace of mina of the passengers are still neg-
lected,  Scheduled departure hours {rom both Hickam ai.d Eniwetok were
inconvenient to pagsengers, as was the two-hour check-in; and mechanical
and other troudbles caused great variance between scheduled and actual flight
t'mes.  Inforsaation provided to waiting pacsensers and to those embarked
on planes which had to turn back because of mechanical difficulties was often
searce or nonexistent,

Passcnger couvenlence was often subordinate to ¢hat of the airline,

For exumple, cduring most of the operational period, a passenger flight was
. scheduled to depart Eniwetok at §:0¢7 AM. "However, MATS would ot quar-
santee to wait until 8:00 AM if the aircraft was rcudy to lcave earlier, and *
thus passengers from Parry had to spend the night on Eniwetok ready to
» lvave at the pleasure of the airline, although it rarely hapyened that the
flixht was ready to lcave before the scheculed hour.

It Is rccommended that the Commander of MATS be asked to improve
passenger arrangements and rclatiors in cvery way possible; and that CJTF 7
be represented when the PacDivMats passenger schedules for the support of
Eniwetok during twild-up and operational phases are developed,
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problems delayed BN design and construction of such items, however, until
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3.19.3 J- lSccuon Phnc and O,. rations

1. Communications

a. An automatic switchboard, with an appreciable increase of
main Unces, should be installed at Parry Island.  Further, the Parry island

amd Epiwetok Island telephone exchinges should be cross-connceted.  The

interatoll telephone civcuits were a distinet improvement over previous op-

er:ntlons.

b. The AN/TRC telephone equipment installed aboard ship should
be replaced. This cquipmient was very unreliable, and proved a source of
radio Interference throughout the entire operation.

c. An unclassified telephone cireuit of acceeptable voice quality
between Eniwetok Atoll and the U. S. should be provided.
not at all satisfactory on Redwing

d. The voice count-down should be broadcast on one UHF fre-
quency and all units of JTF 7 should cover that [requency, eliminating

This circuit was
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unnecessary duplications of transmitting and receiving equipment,

e. A frequency control officer should be ordered to the staff of
CJTF 7 sufficiently early to coordinate all frequency requirements. In ordep
to expedite procurement of special cquipment, certain frequency bands, nor-

mally used by commercial telemetering equipment, -hould be reserved for
the Scientific Task Group.

f. In order that the incoming Scientific Task Group Communi-
cations Officer may become aware of problems encountered on an operation
of this type, and to provide a TG 7.1 Communications Officer at each test
site, this officer should report to TG 7.1 at least one month prior to the
oneratianal phase of an ensuing operation,

g. A tclecon room, similar to the one installed at Parry Is!and
during Redwing, should be provided on Enyu Island and the TG 7.1 Command
Ship.

h. The need of a TG 7.1 Command and Firing Control Ship has
been rcconflirmed. Every effort should be made to improve the performance
of the command ship comn-anication faecilities, principally by decreasing 'in-

terference which was {requently encountered during Redwing.
2. Poat Support

In veneral the boat support proved adequate,

......

However, It {s recom-

and, if practicable, that they be provided and employed in the next operation.
3. Motor Vehicies

A system of vchicle mnintenance (Including necessary spare paris)
which will permit adequate maintenance throughout the operation should be
established by TG 7.5 prior to the operation.

4, Off-atoll

The planning and funding of off-atoll activities should be completed as
carly as possible in order to permit the delivery of cquipment at the PPG
and the censtruction of camps and stations to be accomplished with the
least interfercnce with other projects and activities.

5. Air Operations

a. Early agrcement should be reached by the Task Force and
Task Groups as to the numbers and types of heiicopters and lfafison type
aircraft required. Both planning and utilization would be improved by an
early general understanding of the types and estimated numbers of missions
to be performed during the operation,

b, L-20 landing sirips should be constructed on Bikini Atoll at
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Bikini, Romurikku, and Namu Islands in addilion to existing airstrips on
Enyu and Eninman. '

c. Facilities should be provided at Bikint Atoll to permit the
establishment of an intra-atoll air support control system similar to that
employed at E.lwctok Atoll during Redwing,

d. The Reflector system of irteratoll flights in Redwing was
not flexible enough to provide timely and satisfactory service for thosce key
members of TG 7.1 whosce tasks required them to do extensive traveling be-
tween atolls, particularly on —1 and shot days, and to meet very tight sched-
ules. Suitable passenger aircraft with a capatity of eight or more should be
provided, on call by CTG 7.1, for such interatoll service as he requir:s,
During other times it could be uscd for general passcnger purposes,

*3.19.4 J-4 Section, Logistics

1. Water Transportation .

The J-4 Section was well pleased with the logistic suppoi‘t furnished
by MSTS in movement of water cargo to the FA., The use of the Marine
Fiddler durirg the critical period of,movement of large trailcr vans to the
¥FA was very advantageous. This type of ship with her capability of li%ting
approximutely 65 or 70 trailers at one time is most suilable for moving
TG 7.1 cargo, ) . . -

The Brestrom, sister ship of the Marine Fiddler with {denticn! con-
figuration and capacity, was used fo¥ roll-dp.

It is strongly recommended that JTF 7 make every effort to obtain

» the, Marine Fiddler or the Brostrom for future operations,

2. _Alr Transportation

The support rendered by MATS for the Weapons Lift and Sample Re-

turn Pregram was outstanding. Howcever, duriag the lift of general cango

scveral instances occurred where extremely important cargo was lost in the
MATS systam for several weeks. These items were such that their delay

defin‘tely Interfcred with several important programs. Close supervision of
the tconsshipment of TG 7.1 cargo at Travis and Hickam is required in
ord:r to prevent such declays.

It is thercfore recommended that more enlisted men be assigned to

the Liaison Offices at Travis and Hickam AFDB to provide such supcrvision.
It is also recommended that at least threc officers be on duty at Travis in
order to provide 24-hour service, particularly during the time the Sample
Return Program is in eifect.
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3. Vehicles

It is recommended that vehi than
thrna manthe Aawian ¢tA tha fwaot o dAata
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The J-4 Suppl: Scction operated in two echelons. The supply section

at Parry operated in Warchouse 511 and maintained a mailor portion of cur
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stock. Resupply was cffected by radio orders and air delivery from Ware-
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van-type trailers that operated either on Enyu or Romurikku. This supply
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instailations were untenable. Supnly room space was earmarked for this
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I‘his wpply system proved satisfactcry on both Castle and Redwing
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5
J-4 operated the Nitrogen Plant in the CMR compound for th: purpose

nitrogen and dry air for various projectg

493 vaiio LIS,

It {s recommended that some N, capacity be preserved for use on

6. Mmement of We'xpons by the USS Curtiss

Prxor to the Sandstone Operation, Shop 18 of the USS Curtiss was

modified to transport the wceapong to be used on that operation, Since then

....... LapQl g Ld4as LQpPpUCLlatliDILs 210 IR

the size and cmﬁgumtnon of the weapons have greatly changed, causing the
ﬁtfmcrq in thn 18 ta hecome obsgolete.

If the USS Curtiss continues to be used for transporting weapons and
wenpon components, consideration should be yiven to modifying hold space

in order that it can be utilized more efficiently.
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4.1 TASK UNIT 1, LASL PROGRAMS

‘ 4.1.1 Objectives

ure certinin properties of the LASL-designed weapons and nuclear devices;
to mecrsuve certoin physical quantities of fundamental importance to weapon
design; and to study the physics underlying certain efieets produced by
nuclear weapons or devices.

The function of TU-1 was to carry out experiments designed to meas-

4,1.2 Techniques

The techniques used to make the measurements are described bricfly
. in Chapter 2, Section 2.2, They are described in much more detail in the
’ rreoperationnl ard technical reports of the various programs prepared at
. LASL and in the preliminary reports prepared for each shot,

-

4.1.3 Operations

In general it was possible to live ashore and make repeated use of
varfous stations and facilities at Eniwetok Atoll, as originally planned. At
Bikini it was necessary for some technical personnel to live on LCU’'s be-~
canse of fallout on all islands except Enyu. Due to the excellent facilitics
5 and support provided on these boats, this arrangement proved very satis-

: factory. The Bikini operation was greatly facilitated by the fact that it was

poscible to keep the Enyu base camp occupied except for evacuation during
shot time,

pom o
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The helicopter shuttle system gave reliable transportation for the
technical personnel throughout most of the operation, but was badly ovep-
loaded at times at Bikini. The L-20 shuttle system was very satisfactory
at Eniwetok,

The radiation safety problem was well handled and caused little incon-
venience to the scientific personnel during the operation.

Communications through the various radio nets were very good but
some trouble was experienced with the telcphone systm at the more re-
mote stations,

4.1.4 Results

Results are given in Chapter 2, Scction 2.2, and in the preliminary
reports prepared for each shot.

*4.1.5 Recommendaticns

»

1. TU-1 was handicapped by the lack of an officially designated Task
Unit Commander. It i8 essential to have someone with official stature rep-
resent the Task Unit's interests and to coordinate its work and 1cculrements
with other task units and organizations, It is also helpful to have somcone
to coordinate programs within the Task Unit, promote discussions of the ex-
periments, and keep each group informed of the progress and problems of
the operation as a whole. To be completely ef{ecme the Task Unit Com-
mander should participate in the-plannii®yy as well as the operational stage
of the operation. '

2. When it is necessary for the scientific personnel to spend consid-

.cr:zble length of time at remote sites or on LCU’s, it would be extremely

uscful to have a Secret RD communication link to the base camp available
in the vicinity.

4.2 TASK UNIT 2, UCRL PROGRAMS

4 2.1 Objcct’.ves

Tnsk Unit 2 was organized to carry out diagnostic experiments on
UCRL-designed nuclear devices.
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4.2,2 Techriques

The techniques used are described in Chapter 2, Section 2.3,

4.2‘.3 Operntiors

Conditions op the Eninman and Rojoa complicnes where most of the
UCRL diagnostic effori was located were very satisiactory before the shot
scheduie commenced. These conditivns were largely the resuit of having
L-Division personnrel stationed at each comiplex to ensure that sufficient at-
tention wus paid to UCKL support requirements, Unfortunately, the Rojica
complex was contaminated by the[ ‘(L’tcro:w) shot which requircd
that the eamp be deactivated as a full séule installation, After a period of
daily commuting from Parry, a few tents were made livable and the diag-
nostic crews returned to the complex on a full time basis which reduced
the strain on meeting the UCRL Rojoa shot schedule.

.2.4 Results
Results are given in Chapter 2, Section 2.3,

*4.2.5 Recommendatiors

a. The policy of caﬁér:-ntr‘ﬁiing an ir
on an island complex should be

b. The stalf function (L-Divisicn) required on an island complex
should continue to be supplied by the Laboratcry with the major effort in
the area,

¢. Reoccupation of a contaminated complex should be expedited if a

major portion of the program is 3 ct to be cccomplished, in order to mini-
mwe commutin;,. h stic procecdures are best done at night, which
< sommuting a pro

dividual laboratory's major efforts

b :J
-
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4.3 TASK UNIT 3, DOD PROGRAMS

TU-3 was organized to conduct approved weapon effect tests under the
operational control of CTG 7.1 and the technical direction of AFSWP. The
organization included a TU headquarters at Eniwetok with a Forward Area
command at Bikini. The Bikini command wus assigned a minimum number
of permanent personnel (four officers and three enlisted men) and was

e T
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Fig. 4.1 Organization chart, TU-3.
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augmented by staff and program perscnnel fiem Fniwetok as test activities
required. This arrangement provided efficient control of activities at both
atolls with a minimum of overhcad, and proved to be quite satisfactory for
this type of operation involving experiments at both atolls.

At Eniwetok the Comimander, TU-3, supported by a small stafi, super-
vised the activities of the directors of the eight technical prosrams., There
were 47 projects grouped under the eight programs (see the organlzation
chart, Fig. 4.1), During the course of the operation approximately 50 TU-
headquarters personne! and 900 prujeci persoanel were present in the PPG.,
The peak strength was 710 on May 6, 1956, Headquarters personnel were
furnished by Ficld Conmumnand, AFPSWI, Prujoct agencics are indiruted on
the organization churt.

The programs were the most exivnsive yet undertaken for an overseas
test. Although the eaperimental ohjeetives were numerous, the mojor over-
all objectives were to define or decument (1) the weapon-delivery capabilitieg
of late-model aireraft; (2) the radiooetive fallowt {rom high-vield devices, in-
cluding the Initial and finn' distributicn of actirity, the time history of ac-~
cemulation locally and at sea, and the physical and chemical! nature of the
radioactive material; arnd (3) the basic effects of a high-yield air burst., In
general, it appears that the program objectives were met,_except for a con-

sidcrab!s less of data on the nlfh-vioid air burstL J(Chero'.\'ec) due
tv a bombing error. Individual progii m resvits are covered in Chapter 2,
Scction 2.1, : .

. \J . .
*The TU-3 mission was accomniishcd without major operational problems.
The large number of scientific stationss involved in the weapon effects tests
were widely scattercd throughout the PPG and made the task unit dependent

[ 9
* upon logistic-support agencics, Cleose liaison was maintained with TG 7.1's.
4 .J-1, J=3, J-4, and J-6 staff scections, znd all essertial requirements were
» mcet in an excellent monner, '

*Special problems were poscd hy the projects operating outside the PPG.
Excellent cooperation on the part of staff seclions, support agenrcies, and
communications personasl led to satisfactory solutions, '

4.4 TASK UNIT 4, SC PROGRAMS

4,4.1 Mission of Task Unit 4

In addition to technical and adminstrative responsibilities for Sandia
programs, TU-4 was assigned administrative support and technical monitor
responsibilities for service projects being performed by Sandia Corporation
for DOD, LASL and UCRL. Thesec service projects included the following:
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Project 23_._2_{ Project 13.3, Project 1.10, Project 1.2, Project 2.52, assemhly
of (Cherokee) device, assembly(_ (Osage) device, assembly
of portions of the ) “JApache) weapon, and furnishing of g_l_l_[ )
devices and instrumientation on Those shots -

o

4.4.2 Operativns in Forward Area

TU-4 began operations in the PPG in February shortly after the ar-
rival of the logistics support group and construction lizison personnel. Peak
activity was reached in May when 104 SC personnel were present at the
PPG. Operations gradually tapersd off unt{l less than 30 pcople remained
for the last two events.

A major objective of TU-4 planning was to limit both number of per-
sonnei in the FA as well as duration of individual stay. These objectives
were realized with considerable success by the utilizatiun of instrumentation
systems and components prefabricated in the ZI. On most projects where
participation in a multiplicity of shots was required, personnel were rotated
at the end of two months with an overlap of approximately two weceks, Some

minor problems {n continuity were encountered with this system but better
planning should eliminate a reoccurrence.

1. An evaluation of e
of TU~4 participation in the

o Secamcnmced moed mmfodlonma aemoand

Lo DUPPULYL Al dbB3IdLaiICe SIIUE LT
materially to TU-4 success.

s that the technical phases
generally successful,
£
A

RS L S 4
.1 contributed

*4 4.4 Recommendations

1, The more extensive use of prefabrication and trailer-mounted {n-
strumentation should further reduce the number of personnel and the length
of stay per given {nstrumentation project. Rotation of personnel should be
on an individual replacement basis to permit continuity within projects,

2. Difficulties encountered with radio interference by Projects 13.3
and 23.2 indicate the need of good portable radio direction-finding equipment
which will permit location of interference.

3. More attention should be directed toward better organized off-time
recreational programs such as picnics, hobby shops, ete.

4, Off-atoll communications methods should be revised to permit
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direct contact with project personnel in situations where last minute changes
of schedule or plans are encountered.

4.5 TASK UNIT 5, TIMING

4.5.1 Objectives

TU-5 had two prmcnpal 0b)LCh\€S°-th0 first, to provxde a remote con-

trol system that would arm and fire a surface-detonated device with a high
degree of reliability; the second, to supply experimenters with an accurate

sequence of timmg signals related to zero time for the purpose of starting
or stnppmg their equxpment on either airdrop or ground opcratxon.

.............. 2% i, Alataaad oo sam

\;LUSCly associated with thcse objectives vere six other projects:

1. To determine the time of burst with respect to WWVH.

2. To furnish personnel as members of the firing party.

3. To install a system coepable of monitoring vital information from
zero site to the control station.

4. To provide signals to experimenters for airdrop tests,

= M svmnrricda waina_biren ammanimanmianta crmahwanmicad ¢4 dha $lunliome

Je AWV PLUVLUC YULAUTTLLIIIIGC allliVUWIILT LG DJI&DIALU HLTU VU LT Lll}ill:a
system.

a Ma mrwavida a aliintiaaswd Annbral statinan fAr wamwaba Arnasabine; AF ¢hn

Ve AN Fl VVYiulT a culywalu LVILWI VL Olalivil 1uy AT IHLULT UHC&“LAUI vi LT

Bikini timing system,

4.5.2 Procedure

Early in August 1955, preliminary planning for a timing system to
meet anticipated Redwing requirements was begun. As planning progressed,
station locations and details of the timing system were worked out.

The equipment was assembled and operationally tested under simulated
field conditions in the Las Vegas laboratory prior to shipment to the FA.
Shipment of equipment to the FA began in December 1955 ard continued
through April 1956.

Early in February, a group of field personnel was sent to the FA to
start field installation of the timing and firing system. As equipment con-
tinued to arrive, additional personnel were dispatched. A total of 55 tons
of timing system equipment was shipped to the FA, Installation of all equip-
ment was completed by May 1, 1956.

The following control and distribution stations were used in the Bikini
area:
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Station 73.05 Chieercte Station 75.02 Bikini
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The coutrol and distribution stations used in the Eniwetok area included.

Station 71 Parry Station 73.04 Rogon
Station 71,01 Engebi Station 73.08 Rujoru
Station 72,02 Rojoa Station 77 - Runit

In addition to the stations listed above, a remote control station was
maintained aboard the USS Curtiss,

Preliminary dry runs in the Eniwctok area commenced on April 19,
1956, Preliminary dry runs started in the Bikini area o1 May 2. Dryv runs
and tests were cortinued ‘n both the FEniwetok and Bikini arcas througzhout
the test series, :

A World Time rack identical to that used on Operations ‘Castle and
Teapot was iacluded in the design of the tiining systein to record actual
zero time with respect to WWVH., This measurement was obtained through
use of a 1000-cycle coscillator driving the World Time clock synchronized
to WWVH and located in the contrgl room. The initia!l flash of the detona~
tinn triggered a Fiducial Marker on the roof of the CP. This, in iurn,
triceered a flash tube which produced a photographic record of the clock
face at zero time, and was accomplished Ly checkirg the clock reading with
the precise signals received from.WWVH,. ]

In addition to engineering assistants, a full-time technician wa-~ as-
signed in each atoll to TU-6, the Firing Party.

Telemetering cquipment was installed as a part of the timing system.
Its purpcse was to monitor vital information from the zeio site in addition
to various operations of the timing system,

Magnelie tape recording and playback equipment provided prerecorded
audio voice-time announcements synchronized. to the timing system, The

- recorder was automatically started with the —15 min signal, and continued
to give time hacks down through zero time., The voice count-down was
originated at the contro! station and further distributed to various ships and
staticns about the atoll through the use of radio links,

A radio link was used to tronsmit tore signals from the USS Curtiss
to the master control station, Fnyu. 7These signals were used in remotely
controlling the master timing station,

In order to provide timing signals to users at locations which were
inaccessible to the hard-wire timing system, a radio timing signul system
was provided., This system was synchronized to the master iiming system
and transmitted various tone {requencies to radio receivers, which in turn
activated equipment at the uscr’s station.
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Both AC and DC Blue Boxes were usced throughout the operation to
provide experiimenters with a zero signal of millisccond accuracy.

wa maiar (‘\ff o1 l,flf\c were encountorod duringe tha anoawvatinn The
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station for the Navajo w)Jsho‘. However, the Bureau of Standards
t

backs this mnqanw\mnn_t-nn hat the failure was not coritical

The various other functions of TU-5 were performed as scheduled and
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4.6 TASK UNIT 6, FIRING

TU-6 responsibilities consisted of arming and firing the nuclear
weapons and devices detonated during the operation, Two tcams were pro-
vided so that arm and fire capabilities could be maintained &t both atolls.
These teams worked in close liaison with TU-5 and the Weapon Assembly
Groups (TU-10, TU-11, and TU-12). The arm and fire activities were al-
ways performed with the aid of detailed check lists which enumerated each
operation and measurement necessary to accomplish the mission. The work
was apportioned into four parts which consisted of the prearming tests, arm-
ing, firing, and disarming.

The prearming tests included visua! inspection, functional checks, and
adjustments with ¢he live equipment while connected in a simulated final ar-
rargement, The interlocks in the fire line were checked in a positive and
negative raanner. Ail monitor lamps, meters, and recorders associated with
the arming and {iring were checked for truc indications and calibrations.

The arming was anywhere from 6 to i4 hr prior to {iring time and
{ncluded the final connections and preparations. During the {inal prepara-

tions a sme-separauon nmcr, whose contacts completeu the arm une, was
set to close 2 hr before zero time and open 4 hr later. This provided a

A
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safe time interval after the wcapon or device had been armed to allow com-
plete cvacuation of the atoll when necessary, and to permit the Firing Team
to retire to the Control Room. When a shot was canceled within 2 hr of
zero time, the Disarming Team cntered the xero area after the timer opened
the arm line., On some of the smaller shots at Eniwetok where the diagnos-
tic measuremen.s were not restricted to a certain early time period, the
safe scparation timer was set to open the arm line up to 8 hr after zero
time. This provided severa! hours in which zero time could be rescheduled
when the weather was uncertain.  When possible the arming operations were
conducted during the daylight hours, but on sc¢veral occasions it was neces-
sary to arm after dark. Transportaticn for the Arming Tcam was provided
by plane, helicopter, or watcercraft, according to the tvpe best suited for the
particular zero location, -

Firing was accomplished {rom a Contirol Room by starting, 15 mia
before zero, a motor-driven timer which automatically provided the timing
siynals., There was a Control Room at Parry, Eniwetok, and Enyu, Bikini,
‘The Control Room at Enyu could e romotely controlled by radio from the
USS Curtiss. Passoon was the only test where the! remete station aboard
the USS Curtiss was used, _

Suveral disarming operiations woere conductied at both atolis because of
rostponements due to unfavorable wenther conditions, Only one disarming
was conducted under an emergency situation, This was on after the
shot had been canceled with 3 min of zero time because oﬂ;“

—t

) . . . 1 ] -
TU-6 did not have responsibility for the two airdrops during the oper-

» ation, However, through visual obse¢rvance’{t was noted that the airdrops

*were handled in accordance with Sandia approved field procedures, 7T.e

“ fuze and firing circuits of the weapons operated well within the specified

tolerances.
All weapons and devices were detenated at the proper time and no
misfires occurred during the operation,

4.7 TASK UNIT 7, RADIOLOGICAL SAFETY

4.7.1 Mission

The mission of TU-7 was as follows:

1. Perform all ground and aerial monitoring services associated with
the scientific mission except those in conjunction with alrcraft and airborne
collection of scicntific data; assume responsibility for rad-safe for TG 7.5
during the operational phase,
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2. Provide laboratory and technical assistance to all task groups,
3. Provide all offlcial dosimectry scrvices for JTF 7.

4.7.2 Organization

The neccessity of maintaining a copability for firing at both Bikini and
Eniwetok Atolls at the same time reguired that TU-7 provide two complete
and indcpendent rad-safe organizations. Over-all control over the two or-
ganizations was maintalned by CTU-7, Each organization countained the fol-
lowing 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 radex arecas,

3. Supply section for maintenance of rad-safe supplies, including
laundry (facilities furnished by TG 7.5).

4. Instrumcnt repair sectizn for mainicnance of rad-sa:e instruments.,

5. Laboratory =cction for determining the amount of activity contained
in soil and water samples,

6. Decontamination scction for operating facilities for personne! and
equipment decontamination,

Control over the official dosimetry and records section was maintained
directly by CTU-7. This was necessitated by the double badge systera (per-
manent and mission film badges) that was used during the operation. A
small photodosimetry section was maintained at Bikini for procecssing mis-
sion film badges used at that atol.. All permanent badges were processed
by the Eniwetok photodosimetry section. The master record file for all
personnel in JTF 7 was maintained at Eniwetok.

Personnel for manning TU-T were obtained from the Army, Navy, and
Alr Force. The malority of the personncl were obtained from the Army's
1st Radiological Safety Support Unit, a Chemical Corps unit siationed at
Ft. McClellan, Alabama. The Army provided 102 officers and enlisted men;
the Navy 8 officers amnd enlisted men, and 30 civilians; and the Air Force
12 officers and enlisted men, Los Alamos Scientific Laboratory provided
four personnel in an advisory capacity,

Scientific projects in TG 7.1 and contractor personne! in TG 7.5 were ,.
required to provide their own monitors for recovery and construction mis- !
sions. The malority of these personnel were traincd by members of TU-7
at either Ft. McClellan, Alabama, or the PPG. !
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4.7.3 Oporatléns

In support of TG 7.1 and 7.5 at both Bikini and Eniwetok, check points
were cstablished as required. Main check points utilized at all times at
both atolls were located at the alr dispatcher’s office and the marine land-
ing. All personnel entering or rcturning from a radex arca were processed
through the check points, An arca was considered as a radex area if the
contamination oxcecded 100 mr/hr. Full protective clothing was required
for cntry into a radex area. Limited radex arcas were cstablished when
the contamination level was above 10 mr/hr, but less than 100 mr/hr,
Clothing requirements varied with the situation in the limited radex arcas,
An aveca contaminated to a level less than 10 mr/hr was considerced non-
radex. The following is a summary of rad-safe processing:

1. A total of 1560 partics, containing from 1 to 50 men per party,
were processed through the Eniwetok check points from May 5, 1356, to
July 20, 1956, Approximately 9500 pcrsonnel were processed through Bikini
check points during the same period. The personnel decontamination station
at Eniwctok handled a total of 1558 Individuals, while the facility at Rikind
processed 3350,

2. At the cquipment decontamination facility at Eniwetok a total of
225 vehicles, ranging from jeeps and trailers to larre mobile cranes, were
precessed,  In addition, all cquipment from three camps was decontaminated.,
Six helicoplers, contaminated on acrial surveys, were zlso decontaminated,
At Dikini, approximately i00 vchicles were processed.

The majority of the rad-safe surveys of radex arcas at both atolls
were conducted by helicopter. Normal operations included a pre-eatry sur-
vey with CTG 7.1 at H + 1 to 3 hr, a detailed survey at H + 6 to 8 hr, and
detailed surveys on the morning of D + 1 and 2 days. Additional surveys
were made as required, Instruments used In the surveys included special
Jordan ionization chambers and standard AN/PDR-39's converted to read to
500 r/hr. Ground surveys of islands in the atolls were conducted when re-
quired.

During the cntire Eniwetok operational phase, the contamination from
any one shot did not materially interfere with preparations for the next
cvent.  In all cevents local contamination was quite hizh, with the exception

of shot, Contamination resulting from the " shot required
that” the'c‘nmps on Rojoa and Teiteiripucchl be closcd up_;.'rhe

]shots gave significant amounts of alph __Jcontam.{nal(on on
Aomon,

Contamination from Bikin! shots was such that Fnyu could be used as
a base of opcrations during the entire peried. No significant delay in prep-
arations for any shot rcsulted from contamination found in the atoll arca,
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No critical recoveries weie delayed more than éi hours. Roll-up operations
in the Yurochi-Aomoen chain were curtailed by the contamination resulting

from i shot.

\The only s'f'mf'lrant fallout observed at, Eniwctok Ato_l_l_‘ {on Parry and
Eniwetok) durlng the operation resulted h-om} _] shot at Bikini.
Fallout started at approximately 1500, July 21, and ended approximnately
0800, July 22. Peak intensity measured on Parcy reached 100 to 120 mr/hr
depending upon the location, Early decay wus rapid, but after 48 hours the
decay of the active materlal followed the fission product decay curve. The
impact of this dose ratc on the Eniwelok roll-up was such that a 7 r total
dose limit was established by CITF 7 fc 7.1 and 7.5 personnel.

Fallout was observed at Bikinl (Enyu) one day nftcr[ hot,
Maximum level observed wus 12 mr/hr, The ! event alsd causcd
minor fallout on Enyu; maximmum level observed in tils case was 10 mr/hr.

A total of approximately 500 water and soll samples were handled at
both atolls by laboratory personnel. Swimming areas at both atolls were
declared off limits for several days foliowing certzin of tne shots that sig-
nificantly Increased the lagoon contamination levels, An arbitrary limit of

50,000 disintegrations per minute per liter of water was established as the

tolerance level for swimming, ?
4.7.4 Officlal Doshuetry . . . -
N The permanent badie program was deslgned to provide a dosage-indi-

cating device to all personnel in the Task Force. Issue of the first perma-
nent badges was made on April 15, 1956, with exchange scheduled approxi-
s mately each six weeks. As the operationzl phase progressed, it was found
that permanent badges in use in excess of four weeks were badly water-
marked and difficult to read. As a result, the exchange period for TG 7.1
and TG 7.5 was shortcned to three weeks. During the operation approxi-
mately 40,000 permanent badges were issued, processed, and recorded.

The mission badge program was designed to provide a rapid determi-
nation of the dosage an individual had rcceived while participating in re-
covery or construction missions in radex areas, Only those personncl en-
tering a radex area were provided with mission badges. No deficiencies
were noted in these badges as the usual period of wear was approximately
12 hours. A total of 30,000 missfon badgces were processed at Enfwetok,
and approximately 20,000 at Bikinl.

All film processing and record posting were done manually., As a re-
sult, approximately 40 individuals out of the entire Task Unit strength were
assigned to the dosimetry and records sectiuns.
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Prior to the fallout at Eniwetok resulting tromf - shot,
approximately 50 individuals had received tcchnical over-exposures Tn ex-

cess of 3.9 r. The dosage rcceived from fallout at Eniwectok increased this
number to approximately 600.

*4.7.5 Conclusions

1. The project monitor program was successful and significantly re-
duced the personnel strength of TU-T.

2, The permanent and mission film badge programs were successful
in r-oviding the necessary dosage i;formation for all personnel {n the Task
Force, It is believed that the total number of personnel engaged in official
dosimetry work should be reduced. Difficulties encountered with the perma-
nent film badge can be remedied.

3. Maximum permissible levels and exposures were not cstablished
to cover all important cases. A need for flexibility in a few specific cases
is apparent.

4. The Task Unit organization was adequate and satisfactorilv met all
requirements,

*4.7.6 Recommendations

1.

The project monitor program should be continued in future opera-
tions.

2. A development program aimed at improving the permanent film
badge package and providing a certain amount of automation to the film
processing ard recording procedures should be established.

3. Maximum permissible levels and exposures should be restudied
and rewritten in the light of current thinking and past cxperience.

4.8 TASK UNIT 8, LASL DOCUMENTARY PHOTOGRAPHY

The following were the assigned responsibilitics of TU-8 during opera-
tion Redwing:
1. To make all negatives necessary to provide {ull report coverage

for TG 7.1, and for TU-1 and TU-3 programs, in black and white and color,
still and motion pictures,

2. To provide construction, accident, and general record coverage.
This included a limited number of pictures of the public relations type.

3. To make technical docuracntary records in still and motion picture
of cach operation.
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4. To make a quickie 16-mm sound motion picture in black and white
of each LASL test during the operation.

5. To provide facilities and ald to the scientific staffs of the LASL :
and DOD programs i{n the processing of photozraphic records.

6. To store, issue, process, and account for technical documentary
and, in some cases, scientific record film in accordance with sccuvity and
classification instructions.

These responsibilities were fulfilled. To implement the coverage
twelve men from Los Alamos were phased at six-weeck periods into and out
of the FA. Ten military photographers were assigned to TU-8 as well,

Equipment was taken from Los Alamos and rented from other sourers
in the U. S., which enabled the quickie motion pictures to be completely
finished at Eniwetok. The facility was extended to UCRL as well, These
quickies were delivered in the main within the required D + 4 deadline to
JTF 7 forward. /

Photographers to help in, or take charge of, scientific record proces-
sing were provided for Programs 10, 13, and 16,

The following Is a sumnary of work performed. Obviously much more
will be done in the U. S. before flnal reports are finished.

- R T B AL 11 0 AP A ol Vhe . Aot VS gty K rer L e 4 e

2400 documentary photographic negatives were made,

5000 4 x 5 Inch prints from above nogatives were printed.

750 orders were acceplod for processing.

5000 prints, including prints from a large number of aerial negutives,
were made.

125 copy negatives werc made,

3000 prints were made from these negatives.

15,500 ft of 16-mm negative was processed. This includes the as-
sembly record footage as well as quickie footage.

4000 ft of 16-mm negative was processed for UCRL.

20,000 ft of working print was printed and processed.

26,000 ft of final release print was printed and processed.

. vt o

4.9 TASK UNIT 9, UCRL DOCUMENTARY PHOTOGRAPHY

TU-9 is comprised of members of the Graphic Arts Department of
UCRL. This group serves to provide continued photographic support for
the scientific programs of UCRL from Liverinore into the FA.

The primary objectives of this group are the following:

1. Produce and deliver in the ficld to CJTF 7, seven Top Secret
10-min sound 16-mm film reports on the current series of devices designed,
developed, and tested during the operation by UCRL. Each production

e e o ane a. - A —— e e
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required four rclease copies, of which three were couriered to the ZI four
days after each shot date.

2. To provide still photographic documentation of all technical pro-
grams and activities conducted or directed by this laboratory.

3. To provide laboratory darkroom facilities, special equipment, and
film storage to aid programs requiring such assistance.

4. To store, Issue, process, and account for film and maintain film
records In accordance with sccurity and classification procedures,

To accompiish these objectives, a staff of nine pecople was required,
with appropriate rotation, for a period of five moaths in the FA. TU-9
headquarters was located on Parry Island where two specially equipped
traflers allowed adequate operating facilizies. Trailer facilities and mar, -
jrower were assigned to two other sites, including Bikini, where requirements
necessitated continued support,

General statistics are as follows:

1300 still black and white negaiives, and coior transparenc'cs were ex-
posed and processed.

19,000 ft of 16-mm original film stock were exposed to meet all ag-
signments throughout the operation.

Fl

4,10 TASK UNIT 10, JLASL ASSEMBLY

TU-1C was formed in July 1955 ‘for the purpose oY handling all nssem-
-.y and zcro point readiness for firing of all LASL weapons. A further re-
<pnnsxbihty nf zero cab planning for the coordinated use by both weapo: ard
Alagnostle programs was assumed.

The initial phase of operation of TU-10 started with the appointment of
a task unit commander as a functioning member of J Division Offfce and
citting as a member of TU-1 Staff, The primary object of this initial phase
was to establish personal liaison between the diagnostic programs of TU-1
and the groups of LASL W Division, LASL GMX Divisien, and SC whose
prime function was the manufacture of the Redwing devices during the initial
thase, It is felt that the establishment of this early liaison was worth the
oifo.t and should be tried again. Great care should be used, however, to
have laison that is familiar and sympathetic with both weapon and diagnoustic
programs.

TU-10 moved into a second and active phase with the shipment of
Redwing devices from LASL. At this time personnel from W-1, W-7,
GMX-3, GMX-7, and Sandia became actively engaged in TU-10 activitics and
fyimed the total TU-10 team at the PPG. - -~

Elcven devices were brought to the PPG for test, These were i

\
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were transported by air to the PPG. All other devices were transportéd
on the USS Curtiss. All transportation was accomplished on schedule with-
out delay,

TU-10 operated by using specific teamg_of people for specific jobs -
for example) _jctc. Each team did its par-
ticular job on each weapon under the coordinating control of the Commander
or Deputy Commander of the Task Unit. [n addition, the handling and mov-
ing of the device was supervised by the engincer moust familiar with the
gen-ral design of the weapon. By -otating crews at the PPG, it was pos-
sible to have an average of only about 17 pecoplc present, of whom only five
were required to remain for the full duration of Redwing.

A complete diversity of zero stations was used. Two ground stations,
two airdrops, three towers, and four barges were planned. Of these ten
were used, only the Alternate - '—\apground shot, being cuncelled.

_. _The firing of one device,} T ’

—— —

-t N, | - . - el S

_:’ This was accomplished without incident.

A viry tight schedule was maintained throughout the operation and
after a slow start relatively little delay occurred. This could not have been
done if the weapon teams involved had not operated at peak efficiency.

A summary of the highlights of TU-10 operation follows:

-
Lacrosse [
~

April 10 Arrived PPG
April 2¢ Dummy moved to location
April 25 Dctonators instalied
April 25 Device moved to location
April 29 First scheduled date
May 5 Lacrosse detonated
Chm'c)kccr k
~— ~
April 10 Arrived PPG
May 6 Device checked out
May 8 Flrst scheduled date
May 10 Device taken to Eniwetok and put into
aircraft
May 12 ’ Device returned to Parry
May 16 Device taken to Eniwctok and put into
aircraft
May 21 Cherokee detonated
- 155 -
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Erie

May 12
May 25
May 28
May 31

Seminole

May 12
May 19
June 6

Flathead

May 22
June §
June 6
June 9
June 12

Black{oot

May 22
June 6
June 8
June 9
June 10
June 12

QOsage

April 10
June 15

June 16
Dakota

June 8
June 14
June 15
June 18
June 26

Arrived PPG

Dummy installed

Device installed on tower
Erie detonated on schedule

Arrived PPG
Device moved to location
Seminole detonated on schedule

Arrived PPG

Barge moved to Bikinl by LSD
Barge anchored at Bikini
First scheduled date

Flathead dctonated

Arrived PPCG

Device asscmbled at Parry
Dummy moved to tower
Device moved to tower
First scheduled date
Blackfoot detonated

Arrived PPG

Device taken to Eniwetok and installed

on plane
Osage detonated on schedule

Arrived PPG

Barge taken to Bikini by LSD
Barge anchored at Bikini
First scheduled date

Dakota detonated
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Huron, 1st try

May 22 Arrived PPG

June 27 Barge taken to Bikini by LSD

Juinr 28 Barge anchored at Bikini

July 2 Aborted during gas pressure run 3 mif
before firing :

July 2-3 Secured device for safe transport

July 4 Barge returned to Eniwetok by LSD

July 5 Barge returfncd to slip, device unloaded,
dilesassembly started

Mavajo )

April 10 Arrived PPG

July 5 Barge loaded on LSD and taken to Bikini

July 6 Barge anch~red at Bikini

July 9 First scheduled date

July 11 ' Navajo detonated

Huron

¥

July 10 ilew pit arrived PPG

July 17 Barge moved to location in Mike crater

July 20 First scheduled date .

July 22 " Huron de}onated o

*Recommendations are as follows:

1. The use of mobile workshop equipment for the various teams op-
erating at Zero sites should be considered wherever possible. The W-7
trai!er[_ thich was used very effectively, proved the vaiue of
the mobile unit, ’

2. In the future, it is recommended that the task unit consider pur-
chasing good handling equipment, such as fork lifts and box movers, and not
count on saving them between operations. All packaging of devices and gear
should be designed around the existing handling equipment for ease of han-
dling. :
3. -If barge shots are included in future operations, all barge construc-
tion and ballasting should be done either prior to the start of the active Task
Unit work at the PPG or at a location other than the Assembly Area.

4. All permanent buildings and equipment at the Assembly Area re-
quire repalrs and maintenance. A program of repair followed by constant
preventive maintenance should be initiated at once.

5. In order to facilitate handling of devices and equipment into the
magazines, large level concrete pads in front of each magazine are needed.
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4,11 TASK UNIT 11, UCRL ASSEMBLY A

TU-11 was formed from a group of enginecrs and physicists to pro-
vide_a field capablility for assembling and detonating th

evices. They were members of the UCRL small weapons program
wio were also responsible for the original design and fabrication of the
three devices. A design and assembly tecam accompanied each device to
the PPG. The use of C-124 aircraft for the transportation of the devicea
to Eniwetok allowed a maximum time for design and fabrication at Liver-
more and assembly at PPG.

Thet

—

et -

[ “lthere were no delays caused by w:ather and the
respective detonations occurred on the scheduled days: May 28, June 14,
and June 22, 1956. ~

A second‘_ The assembiy mission

E _T‘ldeyice was accomplished as a joint™effort of TU-11 and TU-12
ci UCRL, _}vas detonated on July 3, 1956.

-

4.12 T T 12, UCRL ASSEMBLY B
Tie prime function of TU-12 was the field assembly[

The Task Unit was made up of A Divislon (Large Weapons)—i;d Device
Engineering Division personnel who were thoroughly famillar with the de-
vices from having followed them through their design and fabrication phases.
These men were further subdivided into device assembly teams under the
immediate control of the lead engineer for the particular device., This
proved to be a highly workable system.

Full trial asscmbly of cach device was made in the U. S. The, only
compromise was thatL_ . ‘This
assembly included matching support stand and local diagnostic equ{ﬁ?l'lent to
the device. On some devices it proved cdesirable to airship jigs, represent-
ing, and connccting points between, the device and external equipment tied
to the device, to PPG to facilitate carly completion of field dingnostic work,

Another technique of value was the shipping of the devices {n a nearly
assembled condition -~ that is, for shipment after final stateside assembly
cach device was broken down as little as possible. This enabled a rapid
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final PPG assembly to be made, since much of the more time consumning
work had already been completed.

The device (Zuni event) was stored and checked in Building
341 on Pany and then loaded ahoard an LSD for transport to Bikini Atoll. .
The finnl assembly was done on a concrete slab on Eninman Island, The .

evice was dctom{ed at 0556 loc11 time, May 28, 1956,

The assembly of the j(Ap"che) was completed in CMR .
Building 341 ard the complete package (warhead, missile nose cone, and )
support stand) was transferred to the shot barge. The barge was towed to :
the firing position in the Mike Crater and detonated at 0606 local time,
July 9, 1956,
A The "\deviCﬁ was stored and checked in CMR Building 341 on :
Parry, then sh.pped by T-boat and truck to the 300-t tower located on .
Eniwetok Atoll Station 3, Eberiru Ishnd

Nt

This final assembly
was completed in the shot cab on July 2 and detonated at 0606 local time,
July 3, 1956. .

The ,devize was stored and checked in CMR Building
341, then fransported to the barge slip, and lowered aboard the barge. The
barge was then transported by LSD to the shot location in Bikini Lagooen,
towed into position, and anchored. Final assembly was completed on the
anchored barge and the' jdevi:e was detonated at 0546 local

time, July 21, 1856, ~ -
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