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DEVICES AND TECHNICAL CONCLUSIONS

1.1 GENERAL OBJECTIVE9

The objectives of operation Castle were threefold flret, to fire some seven experimental
devices, SIX of which were to be in the megaton range and several of which were to be proof A/
teets of weapons; second, to obtain that diagnostic information on these devices which 18 necea-
eary to evahate Lmowrly their performance in caae of etther success or faflure; and third, to
otkln effects inforniatkk for ~ -1
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CHAPTER 1

DEVICES AND TECHNICAL CONCLUSIONS

1.1 GENERAL OBJECTIVES

The objectives of Operation Castle were threefold: first, to fire some seven experimental
devices, six of which were to be in the megaton range and several of which were to be proof I/
tests of weapons; second, to obtain that diagnostic information on these devices which is neces-
sary to evaluate properly their performance in case of either success or failure; and third, to
obtain effects infor~ati for .megatm:region devices.–—-—

—————----------- \
9
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CHAPTER2

SUMMARY OF EXPERIMENTAL PROGRAMS

2.1 PriwK U14_IT1 PROGWMS (LARGELY LASL)

2.1.1 Introduction

The function of Task Unit 1 (TU- 1) was to carry out experiments which would provide in-
formation desired by LASL to help in the design of thermonuclear devices. For further in-
formation on the purpose of measurements and analysis of results, reference should be made ,”
to the reports of the individual projects. Most results presented here are tentative. Their a~l-

ysis is not complete, and the numerical values given’are subject to change in the final reports. “--

2.1.2 Yield Analysis

The J-10 Group of LASL analyzed the fireball data obtained by Project 13.1, using the
“analytic solution” method described in WT-9001 by Francis Porzel. They also provided an
early value of the yield based on the difference tn time between arrival of the air shock wave
and the arrival of a hypothetical sound wave starting at the same time. This method is depend-
ent on knowledge of wind direction and velocity at zero time at the firing site.

The results of these and various other hydrodynamic methods of determining yield are
given in Table 2.1.

,

2.1.3 Program 11, Radiochemistry

(a) Objectives

1. To determine the fission yield of the devices.
2. To ascertain, where possible, what nuclear reactions take place in the devices.
3. To study specific aspects of the reactions by radiochemical tracers placed within the

devices.
4. To look for new heavy elements in the bomb debris.

e) Techniques

1. Samples of the radioactive material from the cloud were obtained by manned aircraft.
The samples were flown to Los Alamos for anal s ‘

-&!l:vple”EachOfthe’e

e fraction of the bomb in the sample
was determined by measuring the amount of
measurements gives a separate value for the bomb fr

Measurement of various fission fragment activities l$w$s the number of fissions repre-
sented by the sample. Dividing this by the bomb fraction gives the total number of fissions and
therefore the fission yield.

No satisfactory method has been devised to measure the fusion yield by radiochemistry.

12



!,

2. Np2$’ is produced by capture of a neutron in U2U and subsequ~nt decay, U2’o is Fro-

duced by neutron capture in U2a$, and U*STis produced by fast (6 Mev) neutrons on U’38 by an

(n,2n) process. Measurements of the ratio of these isotopes to the total number of fissions
give information about the neutron economy and neutron fluxes. Sufficient U‘r is produced in

the devices to permit measurement of its fission cross section on separated samples.

,

Method

t

c1

Table 2.1—YIELDS BY

Time
difference*

Time of
arrival

Pressure-
d stance .

4Time of mini urn
(Bhangmete )

J I
Fireball OS

scaling
Ana2ytic

soiut ion
Weighted

average yie
h’ft

HYDRODYNAMIC METHODS (MEGATONS)

‘Spread of data covering Sandia’s close statiots to shipboard data.
tFiel(f value of May 1.

Table 2.2 —RADIOCHEMICAL RESULTS _
- —4—. -—.. .. . .- ---

.-.

.—

3. Various radiochemical tracers were placed inside the devices. Most of these were in-
tended as tests of the tracers, but those i

4. Portions of the samples were sef2
to find new, possibly short--lived, heavy “elements found by multiple neutron capture. Additional
analysis for such elements was conducted on the samples received at Los Alamos.

(c) Results

1. The results of measurement of fission yields by various methods are given in Table 2.2.

&
13



217to fiS.-ionS for the variou S fiv\ L(2. Rdtlos of Np~”, u’ nd U arc~a!so given in Table

2.2. The U*$’ fission cross section’is apparently very slmllar to Np*’7 except for a ]ow,er thresh- ‘
old.

3. No new heavy elements were found in the shot debris. Fall-rmt after the first shot

raised the background at Eniwetok to the point where it largely offset the advantage of obtain-
ing samples early. A new plutonium beta emitter with a 13- r half life, put”, with a 2-hr al-
pha daughter emitter, AmX46,

‘as fou:~
●

2.1.4 Program 12, Reaction Historj

(a) Objectives t

1. To measure alpha* of the primary bomb
easure the time interval between th

3. To measure the velocity of propagation of the bu

‘Pe:!;m

emperature of the thermonuclear ans of the neutron

e ri e of the thermonuclear reaction by observing gamma rays.

(b) Techtziqws

Thisl;:~
Ice was fired on land in order to permit detailed study of the reactions.

accomplished by collimation of radiation from variou~ parts of the device and
n to a detector station down a manifold of 12 vacuum pipes.

2. The
1

‘evice was fired on a barge; therefore collimation upon separate spots “i
was difficu t. large shield on the barge suppressed radiation except from limited
regions about the primary and secondary reactions. Further collimation at the detector station

on shore at a distance of 2300 yd from the barge kept”scattered radiation, which might have “--
spread the signal out in time, from reaching the detectors.

(c) Results

1. See Table 2.4 for alpha measurements.
2. See T~Z.~1

----- – __..._

4. A good neutron spectrum was obtained

a on other channels
may make it impossible to separate wall acceleration from temperature broadening of the

--+!~rogram 13, Diagnostic Photography

(a) Objectit*es

1. To measure fireball radius vs time.
2. To measure cloud rise and to photograph cloud development
3. To measure the time to the light minimum for purposes of yield scaling.
4. To photograph the bomb case for approximately the first 10 psec.
5. To test a system for measuring temperature and opacity at temperatures such as 1 kev.
6. To measure the shock velocity in the bomb case as the region inside is heated.
7. To measure the time interval between primary and secondary reactions.

●In a super critical assembly the number of fissions increases in time as em.

14



(r)} T, ;, :, (,.s P

,

1. Ca:;. {ras ufreplxced uj~ !,..rrs ~t dlst:lncus cIf 10t{l 20 rnil~’s !{l[},j!:,r(,~lll t!le tirly

growth of the fireball and to me~sure cloud rise.
2. Bhargrneters were placed on the Enyu to’Aer fur the Bikini shots and on Parry fur the

Eniuletok shot. These devices record light intensity as a function of time.
3. Nominal three million frames/see framing camer:is ‘Kere usf?d to observe the bomb

case from recording shelters near the bomb, where possibie.
$-

served from a dis-

tance of 10 miles since the close shelter was destroyed on the lrst sho~
4, For the temperature-opacity measure m?:.t~~-” * ‘ :; ,a sYstem of PiPest

collimators, and turning- f~bs-erve “he trave time of r~~ation
through various materials ~=ock arri~al through the

case and through pads on the case at the same distance /rem the primary ‘#as observed. 17ec-

ords were made on Bow’en streak cameras.
5. Bowen streak camerls looking at the case and surrounding air uere used to nleas’.:re

the time interval between reactions.

(c) Results

1. Fireball radius vs time pictures were obtained on all Los i+lamos shots. -.=
2. The :arly cloud-rise velocity was approximately 510 ft~sec,~-”~,
3. Bhangmeter results are given in Table 2.1.
4. The recording shelter at 7500 ft from-zer&faikd—unde

~%
+=Ne Iast press ur,.~ . -, ,

Case pictures were obtained’ ‘~z “.””~~ ‘“’ +&’ l_: ‘“ ~ here was no evidence of “’
case rupture.

5. Photomultiplier records were recovered from the damaged station .; ,..
--

w%
They indicated that the rate of rise of the light signal in two typical channe s {a been too slow
for &e desired temperature-opacity measureanent. The streak pictures were fogged by gzmma

radiation.
6. The time interval between primary and secondary reactions, as measured by various

methods and observers, is shown in Table 2.6 together with the predicted values.

2.1.6 Program 14, Threshold Detectors

(a) Objective

TO determine the total number of neutrons above various threshold energies ~~~~i~g the
devices.

,

I%) Techniques

1. Samples were placed at various distances from t}.e devices for acti’.-ati~n by rieutrons
arriving at the samples. Activation was compared ~vi[h that produced by kr.cwn fluxes of neu-
trons in the laboratory, and the measured flux was extr2po Iated back to the source. In some
cases differences in spectrum between calibration neutrons and bomb neutrons could introduce
appreciable error into the results, as could errors in the extrapolation. Table 2.3 gives detec-
tors used and their thresholds.

2. Information about the number of neutrons leaving the devices may be obtained from
measurement of the gamma rays arising from neutron capture in nitrogen. This analysis is
obscured at early times by inelastic-scatter gammas from the tmmb materials and in late
stages by lack of knowledge of neutron diffusion axld hvdrodvnamics.

Survey experiments were mad with two forms of gamma
detectors having thresholds to eliminate low- as from inelastic scatter and fission,
leaving mostly the desired canture gammas. One detector used pulse-height discrimination
and the other used Cerenkov radiation to provide thresholds.

(C) RcsuIts

1. Table 2.5 gives integrated neutrons at the devices as measured by the various detec-
tors, together with the measurements of total neutrons made by Program 16.
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a function of time with thre.molctgamma detectors
wer

*.,f&

e pulse-height discrimination system
ecorded a gamma signal

2.1.7 Program 15, Alpha Measurement

(a) Objective

To determine, by measuring alpha, ● whether or not the primary bombs in the various
devices operated properly. .-..

●

(3) Techniques

1. A large fluorescent plastic, capable of rapid time response, was erected near each of
the Castle devices and viewed from a distance of 3 to 10 miles by a Z-ft-diameter telescope.
When excited by gamma rays it fluoresced. Light from tie telescope was collimated at the
image point and passed on to photomultiplier tubes. The output signal was amplified snd dis-
played on oscilloscopes.

2. TMs system had not previously been checked out in an actual bomb test, although similar
systems were tried at Upshot-Knothole. It was therefore used as a backup on, the” first shot,
where an orthodox photocell detector was in operation. On the remaining LASL devices it was
the primary method of alpha measurement.

3. An attempt was made to measure alpha by observing the electromagnetic signal gener-
ated by the nuclear reaction. This signal also contains information on the time interval between
primary and secondary reactions.

(c) Results

1. The results of the various alpha measurements are given in Table 2.4. In addition to
the estimated probable error indicated, there remains an unexplained scatter in results on
some shots. lhmther study of photomultiplier-tube o made in an effort to re-
duce this. The table indicates that th evice may have been as
much as 10 per cent low in yield.

2. Fall-out from the first test made it necessary to move the electromagnetic detector
equipment from Bikini to Eniwetok. A fair test of the system for measuring alpha was only

●In a supercritical assembly the number of fissions increases as em. Since the device
disassembles rapidly when the nuclear energy becomes appreciable, a larger alpha allows

‘:!!!! pr’ram12
and, therefore, more yield. Additional measurements were

4.’11 16
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possible on the last shot, where the measured value was a fac,or of@ low. The time interval
between reactions was measured on all LASL devices after the first test and is shown in Table
2.6.

Table 2.4—ALPHA MEASUREMENTS
e

Method of alpha -—

measurement ~j
4-’*
\’

Gamma-to-Iight
conversion at
photocell detector

Gamma-to-light
conversion at
photomultiplier
detector

Gamma-to-light
conversion at
remote fluor -
pbotomultipljer
detecior

Electromagnetic
signal

“Errors shown are estimated probable error. Traces on th
F

shot were poor.
t Exploratory measurement, not a significant value.

%’ ‘$@+
,;

2.1.8 Program 16, Gamma Intensities at L~te Times
.-..

(a) Objectives

1. To determine the number of neutrons escaping the case for the Castle devices,
2. To determine the number of fission gammas coming from the fireball a few tenths of a

second after the detonation, and from this to determine the fission yield.

fb) Technique

To measure gamma rays as a function of time at various distances “from zero. interpre-
tation of the early records is complicated and involves difficult hyti’odynamic and neutron-diffu-
sion calculations. After shock arrival most of the air between the source and the detector has
been removed. This allows a relatively simple estimate f fission yield by measuring fission
gammas.

(c) Results

Results of measurements of neutrons and fission yield are given in Table 2.5, together with
neutron measurements by threshold detectors.

2.1.9 Program 17, Microbarographic Measurements

(a) Objective

To use the large detonations of the Castle series to study the upper atmosphere.

(b) Technique

Microbarograph recorders were placed on the USS Curtiss, Eniwetok, Kwajalein, Ponape,
and in New Mexico.

(c) Result

Records were obtained on all shots and are presently being studied.
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Table 2.5- JCTERNAL NEUTRON AND FISSION MEASUh. .4EN#S .

Measurement

Fission yield
from y rays

Neutrons leaving .J:Q%

case from
y rays

Zr (>12.2 Mev)
As (>10.5 Mev)
I (>9.35 Mev)
S (>3 Mev)
Pb (*.5 Mev)

2.1,10 Program 18, Thermal Radiation

(a) Objectives

1. To measure the time interval between primary and secondary reactions.
2. To measure thermal radiation from the fireball as a function of time.
3. To study the excited air in and about the fireball by spectroscopy.
4. To measure the transmission of the atmosphere for visible light over several paths.

(b) Techniques

1. The time interval between reactions was measured by Bowen streak cameras and by
photocell detectors with oscilloscope indicators.

2. Thermal radiation was measured as a functio~ of time by a chopped bolometer bridge
with magnetic-tape recorder.

3. Spectrographs were taken of the fireball light as a function of time and space with vari-
ous resolving powers.

4. Transmission was measured by calibrated tungsten-filament bulbs in. searchlights at
zero and tranamissometers at various receiving locations. The transmissometers were cali-
brated to indicate the fraction of light received, compared to the amount which would be re-
ceived if there were no absorption in the atmosphere. For the barge shots the transmitting
searchlights were stabilized by gyro-stabilizer units. {

5. Total thermal radiation from the devices was measured by integrating thermocouple
detectors and recorders at several locations.

(c) Results

1. Results of all time: interval measurements are shown in Table 2.6.
2. Thermal power vs time curves are reproduced in the summary reports of the various

shots. Time of first minimum and second maximum are shown in Table 2.?.
3. Spectrographic records suffered from the dimness characteristic of all large fireballs.

In general no spectra were taken below 4500 A because of lack of light. Analysis of spectra
must be deferred until after detailed study.

4. Transmission measurements were used to ensure successful fireball pictures and to
correct thermal measurements. They were successful on all LASL shots, but because of un-

@(!!@- -“usual conditions the simple tran on measurement was not a sufficiently good criterion
for successful photography Further study of the resolution problem is being
made.

5. Results of total thermal rn’easurements are given in Table 2.7. The definition of total
thermal power is somewhat arbitrary, depending on when the thermal radiation ceases to be
measured. The quantity measured could perhaps better be called prompt thermal radiation.

18
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Tab,. 2.6—TIME INTERVAL BETWEEN REACTIOt+. (MI~OSECONDS)

Table 2.7— RESULTS OF THERMAL MEASUREMENTS ~ .

Time to first
minimum, sec

Time to
second f$$$

I
maximum, sec ● $?@

.-..

TotaJ thermal c
radiation, Mt

!—

● Before cloud obscuration correction.
*

2.1.11 Program 19, Marine Survey

(a) Objectives

1. To study the effects of radiation from the Castle tests on vtiious forms of ltfe at Eni-
wetok Atoll.

2. To study the amount and distribution of radioactive materials h living plants and ani-
mals at Bikini Atoll.

3. A request was added during the test series for a radiological survey of Lapardi and
Kabelle Islands, Rongelap Atoll.

(b) Techniques

Biological specimens are collected for dissection at Parry Island. There they are weighed
and oven-dried before shipment to the United States for amlysis. In a few cases rough analysis
for radioactivity is done in the field. Representative locations are studied before and after the
tests, and the effects of radiation on the life there are noted.

(c) Results

1. Specimens were collected at Aaraanbiru and Aitsu Islands in Eniwetok Atoll.
2. As a result of shot-schedule changes, emphasis was shifted

bogo.
3. Observations and collections were made on Rongelap Atoll.

lamination was found in many tissues.
4. This study of the effects of radiation will be continued for 1

are not available at present.
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ball as it s e t by the fieidof view.

i)EJ-

The Model 6 shows a fam[ glowimg (Teller light?)
and then a somewhat brighter glow growing in size

2.2.4 Program 24, External Neutron Measurements

The object of Program 24 was to measure the energy spectrum of neutrons emanating

,}i’JL An energy resolution of about 2 per cent should be obtained for

the (d .t) wak.
.

Neu&ons from the device coming down the Tenex pipe strike two CH2 radiators. Recoil

protons from (n,p) collisions in the radiators are detected in nuclear emulsions. Measure-
ments of proton ranges in emulsion yield proton energies, from which the neutron energies
may be determined.

The signal-to-noise ratio in the exposed plates is good. The single-grain background is
small, indicating a negligible exposure to gammas and electrons. Under a magnification of
lOOOX, there is about 1 recoil proton from fission events per field of view and about 1 recoil
proton from the (d,t) reaction per 20 fields of view. When corrections are made for angles of
observation, solid angle, radtator thickness, and the (n,p) cross section, the resulti
energy spectrum shows a peak at 14 Mev, superim posed on a fission spectrum. -’~~~

l)%
There is a noticeable tail of the pesk

toward th e low-energy side which would indicate a contribution of scattered 14-Mev neutrons
down the pipe. The yield in the 14-Mev peak is about 3 per cent of that expected from the int -
tial calculations where a yield of 1 Mt was taken as the basis for calculation.

2.3 TASK UNIT 13 PROGRAMS (DOD)
i

2.3.1 Program 1, Blast and Shock Measurements

The broad objective of Program 1 was t: measure and study the blast forces transmi-tted
through the various media of the earth. In the main, measurements were obtained in air by
means of Wiancko and mechanical self-recording pickups. Those obtained within the water
were taken by means of tourmaline, Wiancko, strain gauge, and ball-crusher pickups. A few
earth measurements were made, using Wiancko accelerometers. Successful measurements
contributing to the fulfillment of the objectives were made by 10 out of 12 projects. Of the two
unsuccessful projects, one failure was brought about

.;~~

..-
The other project failure was brought about by the scheduled time of firing which im-

posed unfavorable light conditions for photography.
Many interesting and valuable records were obtained during the” shot series. These records

were interpreted in the field and will be reexamined subsequently at the home laboratories of
the various project agencies. The following tentative conclusions are based on preliminary data
and, therefore, are subject to change upon a more careful study of the records.

1. The air shock pressure-time traces obtained at close-in ground ranges were distorted.
2. Although distorted air shock wave forms were noted, no serious peak pressure dis -

crepancies (as compared to the 2W Operation ‘l%mbler-Snapper composite free air pressures)
were noted.

3. Dymmic air pressures were obtained that were higher than those predicted by the
Rankine-Hugoniot relations applied to air. The pressure discrepancies were probably a result
of sand and/or water loading of the shock wave.

4. Within the ranges instrumented (7500 to 20,000 ft), underwater shock pressures were
not appreciably larger than the air pressure at the corresponding distance. Approximately
equal peak-pressure-inducing signals were transmitted through the earth and air, and these
induced peak pressures were approximately equal to those of the air shock wave at corre-
sponding distances.

5. The heights of the water waves induced within the Bikini lagoon can be approximated
by the empirical relation

WHO

HtR =
2.25WA4 (@/180)V2

P
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S!I;{lIO.L . ,(( r , . ,s( ),1 ight in !ti:t

rarlge in !~et
equi~alcnt c!. arge weight in mega([)ns
an~lar breach width in degrees in a semicircle into the IZgoon

relative density of media bene2th fireball

2.3.2 Program 2, Nuclear Radiation Effects

The general objective,of this program was the determination of the militarily significant
nuclear radiation effects of high-yield surface detonations. Of prim~ry interest was the deter-
mination of the nature, intensity, and distribution of radioactive fall-out resulting from surf~ce -
Iand and surface-water detonations of high-yield devices. In addition, the effects of initial
gamma radiation and the flux and spectrum quality of neutrons were investigated.

Gamma film- and chemical-dosimetry techniques and gamma scintillation-counter equip-
ments were employed to evaluate initial and residual gamma- radi.~tion exposure and to provide
information on arrival time and early field decay characteristics of gamma radiation fro,m fall-
out.

Neutron-detection techniques, including the use of a variety of fissio and threshold detec-
tors, were employed to document the neutron flux~ ‘“ --3

The fall-out instrumentation included a variety of types o 0 Ieciors, inclu~ing samplers

,

for total liquid and dry fall-out collection, intermittent collectors, and liquid aerosol collectors.
The lagoon and island areas zero points were heavily instrumented for all
Operation Castle detonations

Documentation of fall-o downwind ocean areas encountered serious ex-
perimental and operational difficulties. The problem was attacked initially by the employment i
of an array of free -floating buoys equipped with sample collectors

“~narea ‘Urvey
was mounted which involved surface and subsurface aotivity measurem-ents, water sampling, -<”
and hydrographic measurements. This survey covered a broad downwind zone to a distance of

<et 200 miles and met with a large measure of success.
Neutron-flux measurements

‘“ “’F-

nd initial gamma data.—
established the nature and magnitude of these effects for these types of high-yield

r ace detonations. Initial gamma radiation and neutrons are of minor significance in relation
to other effects of such bursts.

Considerable information was obtained on the distribution and characteristics of fall-out
from high-yield land and water surface detonations. Extensive close-in data9~E@mere
augmented by a postshot survey of numerous downwind islands w of the fall-out to
a range of 300 miles. The oceanographic and radiological surve rovirled good

coverage of the principal zone of downwind fall-out to a range of 200 miles.
latter, plus limited good buoy samples taken 35 to 50 miles downwin
evaluation of the nature and distribution of fall-out for high-yield su

These results indicate that surface bursts of megaton yields distribute casualty-producing
fall-out over areas upwards of 1000 s

The oceanographic surve

Hiles”

“dicates that the techniques employed, coupled with
a rapid synoptic monitor surve wa er surface by fast surface vessels or aircraft or
both, provide a feasible method for documentation of fall-out over water area-s.

2.3.3 Program 3, Structures

The objective of Program 3 was to study the effects of blast in various =eas of military

/

interest. The nature and results of this study are briefed in the following parag raphs.
In Project 3.1 a rigid 6- by 12- by 6-ft cubicle at 9500 f +?.

w= instrumented to record pressure vs time on the cubicle faces. Re~ords were obtained, but
the pressure field was on the order of 3.5 psi instead of the order of 15 psi which had been ex-
pected on the basis of predicted yield. The data are yet to be analyzed and interpreted.
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gi)en in Table 2.8.

In Project 3.3 a study IJaS made Of tree damage on Eniirikku, Rukoji, arid Chii’~rcte Is-
Graded damage was observed, but dzta obtained

‘upon naval lr, ines of various types
planted at distances of 2000 to 15,000 ft from the detonation site. G1aded damage was obtained

from O per cent at 15,000 ft to 100 per cent
Project 3.5 was activated ~to dvcument the u~~exp! ‘ted

damage to the camp on Eninman and certain ~strumentation s~tilturs near Ground Zero. This
was done primarily by photography.

Table 2.8—CRATER DATA
—.._—— ..—- .—

●BeIow original bottom which was 160 ft below water
surface. ~.

2.3.4 Program 4, Biomedical Studies ●

-<.

These studies represented the first observations by Americans on humzn beings exposed to
excessive doses of radiation from fall-out. The groups of exposed individuals are .sJ.’fficiently
large to allow good statistics. Although no preexposure clinical studies or blood counts were
available, it was possible to obtain Marshallese and American control groups that matched the
exposed population closely with regard to age, sex, and background. Thus the conclusions
which may eventually be drawn from group comparisons should be reliable.

The type of radiation received, and the manner in which the radiation dose W’lS delivere%
differed in several important respects from that seen in the Hiroshima and Nagasaki casualties,
the Argonne or Los Alamos accidents, or in Lhe bulk of animal l~boratory rz.:: .iti,c :xposures.
In addition to a wide spectrum of gamma-ray energies in the fissi~n-prod’~ct fi~ld, f.~ere was
a beta component. Some clinical, and especially laboratory, fin3ings fn this skudy are c~nslst-
ent with a hard penetrating component. The clinical and pathological findings in the skin
lesions, as well as the correlation of distribution of the lesions with exposed skin areas, are
consistent with a sizable component of extremely soft radiation. The absence of evidence of
skin damage deeper than the superficial lesions in the initial biopsies described would argue
against a considerable component of radiation of intermediate energy. In addition to external
radiation, some internal contamination did occur. The extent and long-term significance e of
this interval component remains to be evaluated.

Therefore lt is probable that ihe exposed individuals were subjected to essentially three
types of radiation: penetrating total-body exposure, beta or soft gamma expsures of the skin,
and irradiation of internal organs from radioactive materials in the body. It remains tobe
evaluated if the various findings observed can each be attributed to one of the different radiation
components separately, or if combined effects of these radiatioris must be invoked to explain
some of the findings. There is no good reason to date to suspect possible combined effects
from the over-all clinical or dermatological picture observed.

As stated, the meager preliminary information on the skin biopsies taken in t!~e present
studies indicates that skin damage was limited to the superficial layers. To date, none of the
vascular lesions reported by Lushbaugh et al. as being characteristic of experimental beta
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burns have been seen in the biopsy sections. However,
out may have been very low, thus limiting the injury to

the energy of the beta rays in the fall-
the superficial epidermis and sparing

the vascularized dermis. Accordingly, the absence of specific vascular lesions in the biopsies
would not necessarily eliminate radiation as a causative factor.

The dose rate from fall-out varied continuously, and the total dose was received over a
period of many hours or days. This is in contrast to previous experience mentioned, in which
the dose can be considered to be either essentially instantaneous or received at a constant
dose rate over a period of minutes. From previous animal experimentation it might be ex-
pected that the dose received by exposed individuals in the present study, extending over two
or three days, would produce less of an effect than would the same total dose given over a few
minutes. It is not possible without further experimentation to attempt quantification of the de-
gree to which observed effects in the population studies may have been altered by this particu-
lar combination of dose rate and time during which the total dose was dellvered.

Hematological findings were somewhat similar to those seen following single doses of
penetrating radiation in animals. However, the time course of changes in both the leucocyte

and platelet counts in the Rongelap group was markedly different from that seen in animals.
Maximum depression of these elements occurred much later in these individuals than is seen
in animals, and the trend toward normal was considerably delayed. The marked delay in re-
turn to normal Ieucocyte values in the present study appears to exceed that observed in the
Hiroshima and Nagasaki casualties. Further evidence that the return to normal may be later
in human beings than in animals can be seen in the response of the few cases of the Argonne
and Los Alamos accidents. Although the doses, types, and conditions of irradiations were
sufficiently different in the several series of exposed human beings to preclude strict com-
parisons among them, the added evidence from the present studies would seem to validate the ~
general conclusion that the time pattern of hematological changes following irradiation in
man 1s significantly different from that observed in tie large species of animals studied to ‘-
date.

2.3.5 Program 6, Service Equipment and Techniques

Program 6 included six projects concerned with the developing, testing, and analyzing of
various aspects of weapons effects on service equipment and operational techrdquea.

Project 6.1 was successful in obtaining excellent radar scope photos of the detonation and
blast phenomena for utilization in establishing Indirect Bomb Damage Assessment (IBDA) pro-
cedures for high-yield weapons.

The high-yield weapons detonated in regions such as Bikini, where sharfi land and water
contrasts are obtainable, gave excellent results for radar-return studies and slr -crew training
for the 20 Strategic Air Command (SAC) air crews who participated.

Projects 6.2a and 6.2b were successful in obtaining significant data conce~ning blast,
thermal, and gust effects on B-36 and B-47 aircraft in flight. Minor blast damage was sus-
tained by the B-36 on several shots; however, predictions on temperature rise as a function of
incident thermal energy for both the B-36 and B-47 were shown to be conservative. Some con-
cern arose over the response of the B-36 horizontal stabilizer to gust-loading at a critical sta-
tion. Additional studies will be required, including instrument calibration, before any revi-
sions of current concepts of delivery capabilities can be expected.

Project’ 6,4 was successful in evaluating the effectiveness of washdown systems for naval
vessels. Also much valuable experience was gained in ship-decontamination procedures and
techniques. In addition, one vessel (YAG-39) assisted in the collecting of fall-out data for Proj-
ect 2.5a. Project 6.4 has demonstrated that a typical naval vessel, when adequately equipped
with washdown apparatus, can operate safely in regions of heavy fall-out and still maintain
operational capabil.lty without excessive exposure of the ship’s company ~o residual radiation
from fall-out.

Project 6,5, operating in conjunction with Project 6.4, evaluated current decontamination
procedures on representative walls, roofing, and paving surfaces which were subjected to the
wet contaminant of barge and land shots. The contaminant, particularly from the barge shots,

.
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.K,Mf>,l.nd to t)e i., ., t. :n~re teri~ci>us than t,k,at c.+ericlicc d :.. i.iil!lr tes!s at L4c 13u5ter -

Jar, gle ‘:ndcrgrc)lnd shot, Znd the accepted decontlmi:’, ation pr)ccdures were Icss cf!c.:t!~e.
.

Project 6.6, recordings of effects on ionospheric layers, parttcul?riy the Fz layer, uzs

succes:sfuI in most instances. Because of radiation levels, the Rongerik station could riot be

operated continuously for complete ionosphere history, but the station was activated for ali
shots. The significance of recorded results will require detailed study prior to the writing of
a final report.

2.3.6 Program 7, Long-range Detection

The general objectives of Program 7 experiments in this test series were the improve-

ment of present techniques, development of new techniques, and collection of calibration data
in furtherance of the AFOAT-1 mission. Participation in the test was really twofold, con-
sisting of some e~erfments specifically designed for Operation Castle arxl some operational
tests of routine procedures.

The three projects of Program 7 were instrumented to investigate electro:n’; riet!c s!g-
nals, acoustic signals, and particulate and gaseous debris associated with r.~clcar (T ;!~>s!ons.
Portions of the experiments were conducted at the Pacific Proving Grounds (P~), but most of
the project sites were located at great distances from the detonation points.

In all projects the operational phase of the experiment was successful in that, O.c:.nhtively,
the desired records and debris were obtained. The analytical phase of the experimen’~ was not

complete at the time of this report, and qualitative results are not yet available.

2.3.7 Program 9, Cloud Photography
i

The only technicai project in Program 9 was Project 9.1, Cloud Photography. A summary

of this project follows.
The purpcse of this program was the pho~ogrammetrlc determination of the various p–fiam-

eters of nuclear clouds w a function of time and the attempt to establish approximate scaUng Q

(yield) relatlons. The most important of these parameters is the rate of rise of the cloud and
the area of the cone swept out by the rising material. Of secondary importance are the dimens-
ions and drift of the cloud = functions of time after it has reached maximum altitude.

The operational plan for this project involved the participation of four aircraft equipped
with gyro-stabilized mounts holding a K-17 aerial camera and an Eclair 35-mm motion-pic-
ture camer~ Three of these aircraft were C-54’s, with a flight plan which called for altitudes
of “1O,OOO,12,000, and 14,000 ft orbiting around the cloud for the purpose of conducting photog-
raphy from H-hour until H plus the time required for the cloud to lose its identity. Oce air-
craft, an RB-36, operated at 35,000 ft and conducted photography for a period of IO mtn.

The aerial photography and processing of the negatives were the ~esponsibilities of TU-9.
The backup terrestrial photography was done by EdgertoW Germeshausen & Crier, Inc. (EG&G),
in conjunction with Project 13.2. Ana.Iysis of the photography and evaluation of the data we
solely the responsibility of EG&G. Program 9 participated in all shots.

As of thts date pre-preliminary results ‘have been submi@d by EG&G.

It has been reported, however, that analysis is torily, and it is believed by

EG&G personnel conducting the photogrammetric analysis that preliminary and final data re-
sults will exceed tn accuracy the preoperational expectations.

.

25



.

.

CHAPTER 3

GENERAL ACTIVITIES OF TASK GROUP 7.1

3.1 MISSION

The mission of Task Group 7.1 (TG 7.1) included the following tasks:
1. Position, arm, and detonate the weapons and devices.
2. Conduct technical and measurement programs.
3. Keep Commander, Joint Task Force SEVEN (CJTF SEVEN) informed on test and tech- ~

nical developments affecting the operational plan and military support requirements therefor.
4. Schedule the tnteratoll and intra-atoll movement of weapons and devices and provide -=-

required technical assistance to other task groups in connection with their responsibilities for .-8
such movements.

5. Complete the installation and calibration of the weapons and devices and all instruments
and test apparatus.

6. Be responsible for the removal of all TG 7.1 personnel and necessary equipment from
●

the shot-site danger are%
7. When dtrected by CJTF SEVEN, evacuate TG 7.1 personnel from Bikini Atoll.
8. Be prepared, upon directive from CJTF SEVEN, to conduct emergency postshot evacu-

ation of TG 7.1 personnel from Enlwetok Atoll.
9. Provtde CJTF SEVEN wtth a statement of prellmtnary test results.’
10. Provide nontechnical film coverage.
11. Recommend to CJTF SEVEN safe positioning for aircraft participa&g in the scientific

programs.
12. Conduct the radiological-safety (Rad-Safe) program.
13. Inittate voice time broadcasts for aII elements of the Task Force.
14. Prepare appropriate technical reports at the conclusion of each shot and the whole

operation.

3.2 ORGANIZATION AND COMMAND RELATIONS

With the completion of Operation Ivy in November 1952, the Headquarters of TG 132.1
returned to J-Divtsion tn the LASL to begin planning for Operation Castle. The ftnal organi-
zation is shown in Fig. 3.1. It includes task units for the UCRL programs, for UCR.L device
assembly, and for the Department of Defense (DOD) programs. Thes@’are changes from the Ivy
organization. In order to free himself for other urgent commitments, the Task Group Com-
mander did not personally take charge of the Firing Party Task Unit. This proved to be a
worth-while change from the previous practice.

At midnight Washington time, Jan. 31, 1953, JTF 132 became JTF SEVEN and TG 132.1
became TG 7.1. On Mar. 4, 1953, TG 7.5, AEC Base Facilities, was established.
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D:ring 1~53, LCRL ~ib.~r,iz~~d, staffed, and established L- D\\is at I.?ver:ll,re, C211f.

17e!aticns b’t~een the L- Di’iision Group and Headquarters, TG 7.1,
~

were very clfjse during this
period. For most of the time UCRL had a liaison representative in residence at Los Alamos,
and visits were constantly exchanged between members of the two org~nizations. In order to
support UCRL overseas and to train personnel for future overseas tests, L-Division integrated
personnel into the TG 7.1 J-1, J-3, and J-6 Staff Sections and filled billets in those sections
overseas.

Since the principal function of the Task Force and most of the Task Groups was to support
the scientific effort, mosi of the over-alI pIaming depended on the plans of ‘N 7.1. Therefore
command relations differed some’~hat from the normal milltary pattern. Figure 3.2 +!.:.ws the
JTF SEVEN organization and some of the major command relatfons involved, and Table 3.1
shows the key personnel of TG 7.1. CJTF SEVEN coordinated the activities of TG ?.1 and 7.S
through his Scientific Director, in accordance with existing AEC-CJTF policy agreements.
Relations with the Task Force and with the other Task Groups were cordial, and the cooperation
and support received from them were excellent.

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 members of the Task Group on technical
problems. LASL T-Division repr-esentatives were articularly active at the test site and at

Unit and performed special functions in connection wtth accidental fall-out on inhabited islands
and conducted studfes to improve fall-out predictton~ T. N. WMte of H-Divlslon took part in .=
several surveys of contaminated Islands and was in charge of one of the surveys.

3.4 PLANNING AND TRAINING

3.4.1 Programs, Concepts, and Schedules

The first generfi statement of concept for Operation C~tle was issued by CTG 132.1 tn
June 1952, It envisaged the testing of as many as three fission experimental weapons of the
order of 50 kt tn addition to one high-yield thermonuclear experimental devfce (dry). At that
time, Castle was tentatively scheduled for September –October 1953. Bikini was E-jicg cm-
sidered for the thermonuclear shot and Eniwetok for the fission shots.

Holmes and Narver (H&N’) made a cursory reconnaissance of Bikini tn ‘&&ember 1952
and started an extensive survey the foIlowing month. In November 1952, late in the Ivy opera-
tion, construction at Bikini started. At about the same time a considerable amount of pre-
liminary Castle planning, including a rough outline of support requirements, went on between
TG 132.1, JTF 132, and representatives of the AEC. At this ttme the AEC decided to estab-
lish an AEC Base F=ilities Task Group for Castle.

By February 1953 it had been decided that Feb. 15, 1954, was the earliest possible date
for the first C=tle detonation. A tentative schedule shown in Table 3.2 was gtven ltm!ted dis-
tribution at that time. It tncluded four Los Alarnos weapons and devices and two UCRL devices.
Of these, four were to be detonated at Blktni and two at Ent ere to be ground
shots, two barge shots, and one barge or ground. Exce@ fo , CRL) all shots were

predicted to be tn the megaton range. The idea of barges as shot sites was conceived in order
to reduce contamination, to make better use of the limited mount of rd estate available, and
to speed up the testa by scheduling assembly operations at a proposed barge sllp at Entwetok
and moving each barge into position about five days before detonation. This made it possible to
plan on using the same concrete bunkers for several shots and the s~e zero point, if neces-
sary or desirable, regardless of the high radiation levels to be expected on the islands in the
vicinity of the preceding shot.

.
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Table 3.1—KEY PE~ONNEL. TASK GROUp 7.1

Unit or Section Name

Commander

Deputy for UCRL

Deputy for Administration

Advisory Group
T-Division, LASL
UCRL Scientific
Radiological Safety
Coordination
Safety
Health

Classification and Technical Reports

J-1, Personnel and Administration

J-3, Plans and Operations

J-4, Li)giStiC5

J-6, Test FaciIfties

TU-1, LASL Programs

Program 11, Rsdiochemlstty

●

Programs 12 and 16, Reaction Histoq
and Gamma Intensities at+ate Times

Program 13, Diagnostic Photography

Program 14, Threshold Detectors

Program 15, Alpha Measurement

Program 17, M.icrobarographic Measurements

Program 18, Therms.1 Radiation

Program 19, Marine Survey

TU-2, Production

W. E. Ogle

Duane C. Sewell
Waiter D. Gibbins

Duncan Curry. Jr.

J. Carson Mark
Edw=d Teller
Russell H. Maynard, CAPT. USN
Earl A. Long
Roy Reider
Thomas L. Shipman
Thomas N. White

Rnlph Carlisle Smith
Joseph F. Mullaney

Armand W. Kelly
Larry W. Burns
Robert B. Cruise, Lt Col, USA

PMlip L. Hooper, Col, USA
Walter T. Kerwin, Col, USA
David V. Miller, Col, USAF

Harry S. Ailen
Robert J. Van Gemert
John W. LiPp, Lt Col, USA

Robert H. Caqbeil
Robert W. Newman

Rodney L. Aamdt “

Roderick W. Spence
Harold F. Plank
Charles I. Bmwne, Maj, USAF

Bob E. Watt
Stirling A. COigde 1
Geo~e L. Ragan --

Gaelen L. Felt
Herbert E. Grier

Leon J. Brown
Wendell A. Biggers

Newell H. Smith
Leland K. Neher
John Malfk
Robert D. England

John M. Hmiing

Herman Hoerlin
Harold S. Stew&rt

Lauren R. Donaldson
Edward E. Held

Herrick L. Johnston
Nathaniel C. Hallett
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Table 3.1 —(contlnud) ●

Unit or SectIon Name

TU-3, Special Materials Facilities

TU-4, LASL Assembly

TU-6, Firing Party

TU-7, Rad-Safe

TU-8, Technical Photography

TU-9, Document~ Photography

TU-12, UCRL Programs

Program 21, Radiochemistry

●

Program 22, History of Reaction

Program 23, Scientific Photography

Program 24, External Neutron Measurements

TU-13, DOD programs

Program 1. Blast and Shock Measurements
1.1
1.2a, 1.3, and 1.7
1.2b
1.4
1.5
1.6
1.8

Program 2, Nuclear Radiation Effects
2.1
2.2’-
2.3 \
2.5a’and 2.~a
2.5b ~
2.6b
2.7 ‘

Program 3, Structures
3.1
3.2
3.3
3.4
3.5

Program 4, Biomedical Studies

Stanley H. Ellison
Byron G. MacNabb
Dewey J. Sandell

Marshall G. Holloway
Jacob J. Wechsler

John C. Clark

John D. Servis, Maj, USA
Ragnwald Muller, LCDR, USN
William R. Kennedy
Pasquale R. Schiavone

Loris M. Gardner
John D. Elliott
Robert C. Crook

James L. Gaylord, Lt Col, USAF
James P. Warndorf, Lt Col, USAF
Buford A. Mangum, Maj, USAF

Arthur J. Hudgins

Kenneth Street
Peter Stevenson
William Crane

{“

Floyd F. Momyer .=

Stirling A. Colgate

William P. Ball

Stephen R. White

Huntington K: Gilbert, Col, USAF
Neil E. Kingsley, CAPT. USN

Waltin L. Carlson, CDR, USN
Caaper J. Aronwn
John M. Harding
Julius J. hf@UOS

William J. Thder, J. P. Walsh
J. W. Smith .:
R. R. Reveile, John D. Isaacs
Edward J. Bryant

Edward A. Marteli, Lt Col, USA
Robert H. Dempsey, Maj, USA
Peter Brown
Thomas D. Hanscomc
E. R. Tompkins
Edward F. Wilsey
R.C. Tompkins
T. Foisom

Neil E. Kingsley, CAPT, USN
Lsurence M. Swift
Robert”-B. Vatle, Jr.
Wallace L. Fens
James Murphy, LCDR, USN
Wayne J. Christensen, LCDR, USN

Edw~d P. Cronkite, CDR. USN
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Tsble 3.1 —(Continued) P
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,:.,!...:

Unitor Section Name

Program 6, Servtce Equipment snd Donsld I. Prickett, Lt Col, USAF

Techniques
6.1 Rockly Trtsntsfellu, Lt Col, USAF

6.Za G. Mtller

6.Zb C. L. Luchslnger

6.4 George G. Molumphy, CAPT. USN

6.5 Joseph C. Msloney

6.6 Albert Glroux, Cspt, USA

Progrsni 7, Lcmg-rsnge DetecUon
“*

Psul R. Wtgnsll, Col, USAF
J. A. CrOCfter

(.L

7.Z G. B. Olmstesd

7.4 Wslter Slnglevlch

progrsm 9, Cloud Photogrs.Phy Jsck G. Jsmes, Lt Col, USAF

TU-14, UCRL Assembly Psul Byerly

TU-15, Timing and Firing Herbert E. Crier
Bernsrd J. O’Keefe

.L-
Tsble 3.Z—CAS’TLE FIRINGSCHEDULES i

Order

1

z
3
4

5
6

1
z
3
4
5
6

1

z
3

4

5
6

.

Dste ● Locstion code nsme .–

● C
Actual

3/1/54 Biklnl, reef, 2500 yd southwest Bravo

<~~mw? ~“

*
3/z7/54

~
4/7/54
4/Z6/54 Biklnt: bsrge, 2300 yd south of _* Union

5/5/54
5/14/54 ‘&-~e*-’”Enlwetok, bsrge, uge
Csnceled Eniwetok, Eberiru

Feb. 4, 1953

z/15/54 Elugelsb. get
2/zz/54 En@man, ground
3/1/54 Bikini, barge or ground

p-’ 3/11/54 Bikint, bsrge
3/zl/54 Bikini, bWge
3/Z6/54 EtxwtN, ground

Apr. 7, 1953

z/15/54 Bikini, barge. l% mfles south of
Bokororyunl

z/z5/54 Blktni, reef, southwest of Namu
3/6/54 Biktni, xe, 2300 yd SOU~ of

Ysnkee
Nectar
Echo

QELETED s,z4,54&ii’D3/17/54

4/3/54 Eniwetok, Eberiru
.
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Table 3.2 —(Continued) P

““~ Date Location Code name

1
s

a

4
s
6

1
2

3
4
5
6
7

2
3
4

--

5
6
7

4

5
6

I Aug. 24, 1953

\
2/15/54 Biktrd, reef, southwest of Namu
2/25/54 Biklnt, barge, 2300 yd south of

3/24/54 Enlwetok, Eberlru
4/3/54 Eniwetok, barge, Elugelab crater

Ckt. 20, 1953

3/1/54 Blklnt, reef, southwest of Nmnu
3/11/54 Biktni, barge, 2300 yd south of .<>

3/22/54 B:::Le~$;xw
3/29/54 Entwetok, EberirII
4/5/54
4/15/54 =:2:-,
4/22/54 Btktnt, Eninroan -l&&.

Mar. 6, 1954

3/13/54 --e-i’ i
3/22/54 , Bikhd, EnInman .=
3/29/54 Bikini, barge, 2300 yd south of .=

4/8/54
4/17/54 ~Fs:-
4/24/54 Entwetok, Ebertru

DELETED
Apr. 13, 1854

4/16/54 Bikini, barge, 2300 yd south of
I Yurocht
] 4/20/54 Eniwetok,

1
t

● Substituted fo r

ime whether radioactively safe for work.
“,” .,”.”’”.’

This and all subsequent schedules were based on having acceptable firing weather on the
day each shot was scheduled. No such luck was anticipated, however, and ti all operatio~
plannfng weather waa a problem of great concern. Completion dates anywhere from two weeks
to two months later than scheduled seemed reasonable to expect. The Sixth (last) shot was
actually fired 29 days after its scheduled date.

By February 1953 the generaI outline of the LASL, UCRL, and DOD programs had been
establlshe& It included the programs covered tn this report, with the exception of the following
which were added later: Program 4, Biomedical Studies; Program 1’7, Microbarography;
Program 19, Marine Survefi and Program 24, External Neutron Measurements.

During February a UCRL group visited Los Alamos to discuss transport Dewar and con-
struction requfrementa and scientific programs. At this time it was decided that no additional
transport DeWars were required for Castle.

At the same time, through the Task Force, the Chief of the Armed Forces Special Weapons
Project (AFSWP) was urged to nominate as soon as possible a commander for TU-13, DOD

33
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Progr~ms, in order !hltp:~nniri.g for DOD projects c~~ld start and c >tiuc’ti~;n 2Rd ~tb+er ~’lp-

port re~~irements might be determtr.ed. Early in hlarch a mceti~g ‘A’~sheld It Los .41-~rnas
,

wtth representatives of the Santa Fe Operations Office (SFOO) and AFSWP, incIudirg the pro-

spective Commander of TU-13, to discuss the DOD programs amd supprt requlrer. ents. At

this meeting AFSWP representatives presented a requirement for a barge shot in deep water.
As a result of this meeting and the need for further studies by DOD in connection with the
proposed deep-water shot, another meeting was scheduled at MS Alamos early in April. Mean-
whtle, studies of the lagoon-contamination problem and water-wave problem were stmied.

After the April meetfng CTG 7.1 issued a general statement of concept for Operation
Castle, including a shot schedule which is included in Table 3.2 under the date of Apr. 7, 1953.
This scheduie pro~ided for three barge shots and two ground shots at Bikini and one ground

.+
shot at Eniwetok. , .:

~F
f greatest interest to Los Alamos at this time, v+as

scheduled as a g~ound shot on the’’~~e southwest of Namu at Bikini in order to permit maxi-. .._&
mum instrumentation. *F .==- . ~ “‘ ~(fie ~maller two of the Los Alamo.

shots) was scheduled-~or a ocation sout’h of Boko~~’j~ru on-a., ~J~~_-+t~r.la?g~c~ed to
~ ‘::: .-qT@~’- “-x:::ln-that island and the adjoining one by mooring cables. .

shot at Bikini with acceptance of some risk of damage to instrumen a on on the n
plex in order to retain the us that complex untii the last shot was fired. The
problem of pssible damage installations from Bikini lagoon barge shots
continued to cause concern time to time thereafter as additional infer -

_ mation became available. pr-y’y%---” -. ~:

[~- -

.’ , .>.,..,
1L&%&-a .. .

Late in June a meeting of Project Officers was held in Los Alamos to discuss project i“
plans, problems, and support requirements. Immediately ~er this meeting the evacu~ion
concept was discussed with CJTF SEVEN. It m deqided that at Bikini, for the first shot, and .=.
quite pxsibly for subsequent shots, it would be necessary to evacuate everybody almard ships,
except for a very small Firing Party which would remain in the reinforced-concrete control
station on Enyu. At Eniwetok only the capability of emergency evacuation in case of fall-out
was required. The possibility that -y Btkini shot might make living ashore at Bikini radio-
logically unsafe was emph-ized. The need for adequate shipboard facilities .to finish the Bikini
operation from afloat WZMpresented at this time and uw reaffirmed later when more definite
hous

ad become too large to

rge was moved from the Bikini Iagmn to the Mike crater in ozder to
at Bikini and to fire both cryogenics devices at Eniwetoti close to the

plants which supported the= The schedule at this time is as shown in Table 3.2, Aug. 24, 1953.
By the middle of September, u a result of severai readiness meetings, including one held

by the Director of the LASL and attended by representatives of interested agencfea, tt was
decided that readiness for the first shot by Feb. 15, 1954 was most improbable, depending as it

Eberlru as the
fourth shot. moved back to Bikini because of concern about fall-out on and damage

scheduled for one location, 2300
yd south of Yurochi. This schedule held until tt was radically cixmged be-
cause of fall-out and unexpectedly high yield.

The large yteld and the heavy contamination that ensued brought about radicai changes In
the operational concept and in the shot schedule. The Firing Party was evacuated aboard ship
shortly after the shoL Thereafter all personnel at Bikini lived aboard ship, traveled to and
from keix stations by helicopter or I&t, and firing VAS accomplished -

.
tJy means 01 a radio link

●

●

.
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from the USS Estes to the control station on Enyu. Other effects of~his change in the operating
plan are discussed elsewhere in this report.

The revised firing schedule issued on Mar. 6, 1954 is shown in Table 3.2.
.— I

3.4.2 Determination of Requirements

Most of the basic requirements for the support of Castle were determtned early tn 1953.
They tncluded the followlng: construction of an assembly area and barge slip on Parm ex-
tensive modification and improvement of the Parry cryogenic plant; procurement of shot barg~,
lncludtng a deep-water barge and an array of anchors, buoys, chains, and cable to moor It; :
the design and construction of structures on the barges to support and house the devices and}
accompanying persomel; construction of shot cabs on three islands to house the devtces @pd
adjacent equipment; and construction of a m~sive control s~Uon on Enyu ad of n~e~a ~-
strument stations throughout both atolls. Constmction of an atrstrip and various camps on

I

Btkini had already started Other requirements were a Task Group voice and teletype radio
ltnk between atolls; three or four large voice radio nets at each atoll; sample planes wtth a
capability of obtatning samples at altitudes up to 55,000 ft; an tmproved weather service capable
of forecaztlng winds at high altltudes and of maktng wind runs in the “ticinity of zero potnt, up
to shot time, and at altitudes up to about 100,000 k, and a large number of four -whee14rlve
vehicles.

Required from the Navy were a large carrier-based helicopter ~otip and a helicopter
landing barge; the use of a ship to transport devices and major components to the Forward
Area and to furnish close support to the shot barges; the use of an MD to transport shot barges
between atolls; frequent tnteratoll surface lift; sea planes for lnteratati atrllft when the Enln-
man strip was not available; and ships wtth a capability of eupportlng prolonged opertio@,
including actual ftring from afloat.

The need for many additional landing craft and DUKW’S was immediately evident. There
remained to be settled the questions of how many, where, d mmed ~d m~ed by w~m”

Development of the DOD projects entailed additional support and participation by the Navy,
tncluding two drone Ltberty ships, five tugs, two salvage vessels, one destroyer mtne sweeper,
two patrol planes, and the modification of several landing craft.

In additton to sample planes and control planes for the samplers, the followtng support was
required from the Atr Force: planes for weather reconnaissance, for DOD effects projects,
and for documentary photographfi L-13 and helicopter airlift at Eniwetok and helico@er lifl at
Bikini until arrival of the carrter-based group; and several C-47 round tripe daily between
Eniwetok and Bikini. Many special flights were required from the Military Air Transport
Service (MATS) for the transportation to the Forward Area of devices and components not ready
in time for surface shipment and for the return of samples after each shot.

MATS was also required to provtde regularly scheduled airlift between Travts and Hickam
Air Force Bases and Eniwetok for passengers and urgent freight; and the Military Sea Trans-
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port Service (MSTS) was required to provide surface lift between the West Coast and PPG for
ordinary freight including trailers, boats, and vehicles.

Although the over-all basic requirements were fairly well known early in 1953, lt was late
in the year before the details of most of them were ironed out. For example, February planning

for sampling contemplated the use of B-57’s, F-84G’s, B-36’s, and a B-52 if one were included
in the DOD effects program. By October it was apparent that there was little chance of any
B- 57’s being ready for Castle, and a need had arisen for some fairly low-level sampling on
each shot by a B-29. No B-52 was assigned to effects tests.

In April a monthly status report system was established which was used to determine
support requirements other than technical and construction requirements of the various proj -
ects. Construction requirements were handled directly between the projects and Section J-6.
Detailed housing, weather, and vehicle requirements were ready in July, and requlremente for
landing craft, tratler movements, transportation of nuclear components, and sample return
were ready in October.

An aircraft positioning meeting was held at LAMAlamos in October 1953 to establish an
organization and program to enable CTG 7.1 to carry out his responsibilities in connection

with recommending safe positions for aircraft at shot time while meeting, in so far as practi-
cable, requirements for acquiring data and operational requirements. This was the first of
many meetings for this purpose, most of which were held between shots in the Forward Area.

Required phasing of major elements of military support was concluded in December.
Determination of all these requirements represented months of negotiation tid accumu-

lation of information; most requirements changed in at least a minor degree as the concept and -
schedules changed and better planning information became available.

i
3.4.3 Training and Rehearsals

● =-

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 equipment went on
before movement overseas and continued at PPG. TG 7.1 was represented in the full-scale
Air Task Group rehearsal, Operation Tigercat, off San Diego in October 1953. A Task Force
rehearsal preceded the first shoL Projectwise and frequenc~se the participation was com-
plete. Evacuation was not rehearsed. For a number of days before each shot, dry runs of the
timing and firing system were held once or twice a day.

Operations for which timing was important, such as recovery operations and key operations
scheduled” for D – 1 day, were rehearsed as often as necessary to determine-the ‘actual time re -
quired and to decrease that time as practicable.

,
:,

3.5 MOVEMENT TO THE FORWARD AREA AND ASSEMBLY OF SUBORDtiATE UNITS

3.5.1 Personnel

Information regarding the expected number of personnel to be present in the Forward
during Operation Castle was obtained from the monthly status reports submitted prior to

Area

forw~rd ‘movement by the various units of the Task Group. These population figures were sub-
divided by location into the following generai categories: sites at Bikini Atoll, sites at Eniwetok
Atoll, and shipboard space. Detailed compilations were prepared showing the estimated weekly
population at any location in the PPG. These population estimates were useful in determining
such things as camp locations, camp size, MATS transportation required, and over-all camp
support required of H&N. In comparing the estimates made during the fall of 1953 with the
actual strengths, it is to be noted that the latter consistently ran approximately 80 per cent of
estimated.

The total number of quarters in all camps requested by the Task Group exceeded the total
population by about 20 per cent. The excess was required to permit some personnel who moved
frequently between locations to have permanent quarters in two camps. During the operation it
was discovered that many persons who had requested a billet only in some camp other than

36

.

.

-t

4

AFWUHIJ



.

,..

Parry were requtred to be on Parry part of the time with a consequent crowding of that camp.
Especially after the lmd camps at Bikini were no longer habitable, persomel came to regard
the Parry camp as headquarters and desired to have a permanent billet there. Since the Task

Group had too few spaces on Parry to assign each member a billet for excluslve occupancy, a
“hotel” system was used, and persons visiting Parry from other camps were billeted wherever

space was vacant. This system was inconvenient and unsatisfactory, but it was the only solutlon
to the excess of persons over quarters. It is recommended for future operations that each
person have a permanent space tn the base camp, regardless of the time he may spend at other
locatlons.

Each individual traveltng to the Forward Area was required to complete a minimum of
processing prior to his departure. This processing was controlled by the Adjutant General at
Los Alamos. Additional personnel-processing potnts were established at UCRL, Livermore,
and at Lookout Mountain Laboratory, Los Angeles, to accommodate the personnel from these
stations. This processing tncluded the following:

1. Preparation of travel orders for each individual.
2. Preparation of identification cards for those persons not already possessing them.
3. Notification to each individual of the immunization requirements” for travel west of

Hawaii and the procedure for obtaining this immunization.
4. Issuance of necessary government transportation requests to military personnel re-

quired to use commercial transportation wtthin the Zone of Interior (ZI1.
5. Notification by teletype to the TG 7.1 senior representative at PPG of the expected

time of arrival of each individual.

The movement to the Forward Area was by individual rather than by unit. Most nongovern-
ment employees traveled from the West Coast to Hawaii via commercial airline and thence t~”
the Forward Area by MATS. Military personnel and DOD civilian employees, with few excep-
tions, traveled from Travis Air Force Base, California, to the Forward Area via MATS. ~“
small percentage of personnel, both military and civilian, were transported by MSTS or naval
ships.

Enlwetok Atoll was considered the base of operations for the entire Forward Area.. The
largest portion of the Task Group personnel was located at this Atoll. Bikini Atoll was used =
a forward working area for those units participating in the shots fired at this locatiom A maxi-
mum population of 1027 was attained in the Forward Area cm Feb. 27, 1954 when 536 persons
were at Eniwetok Atoll (including 16 at other miscellaneous islands), and 491 were at Bf.ktni. A
complete chart, showing the total personnel present by week, is shown @ Fig. 3.3.

Although the majority of personnel were present at Eniwetok and Bikini Atolls, a few of
the project personnel of TU-13 were based at Guam, Wake, Kwajalein, Ponape, Kusaie, Johnston,
and Rongerik. These projects situated at outlytng sites were primarily concerned with Iong-
range fall-out, biomedical studies, ionosphere recordings, water-wave studies, and micro-
barography.

All arrivals at Eniwetok Atoll were processed by the Headquarters Commandant for TG 7.1
at Parry Island. This processing incIuded billeting, arrangement for transportation to other
locations, and an orientation with regard to facilities and procedures in the Forward Area. b
accurate daily account by name was kept to show individuals present at each of the major
locations.

3.5.2 Equipment

Movement of equtpment of the Scientific Task Group was accomplished by two means of
transportation, namely, by water and by air from the ZI to the Forward Mea and will, there-
fore, be discussed in separate subsections. ..

(a) Water Every effort was made to move the maximum possible amount of equipment
to the Forward Area by water from the Naval Supply Center, Oakland, Calif., and to so schedule
the arrival of cargo at the Naval Supply Center that it could be moved on regularly scheduled
MSTS cargo ships which sail about once a month to Kwajalein and Eniwetok. However, owing to
the large number of large trailer vans and other heavy Itfts which required deck loading, it

I
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was necessary to schedule two ships for both November and December of 1953. Water move-
ment of equipment began in August, reached a peak in November and December, and was com-
pleted by the ship in January 1954.

J-4 assembled data from the routine monthly status reports of various projects relative to
the shipment of equipment and material including the type and volume of equipment to be
shipped and also the time the shipper could have the cargo arrive at Oakland. By coordinating
with J-3, J-4 was able to determine when it was operationally necessary for the equipment to
reach the Forward Area. Projects were then informed by letter of the date cargo should reach
the Naval Supply Center. In many cases project equipment was scheduled to move over a three-
or four-month period. Close contact was maintained between the J-4 Office at Los Alamos and
the J-4 Liaison Officer at the Naval Supply Center to control loading of vessels tn accordance
with operational priority requirements. Movement of all water -ltfted cargo was accomplished
on schedule and wtthout loss of any equipment and with only minor damage to two trailers
during the off-loading of equipment in the Forward Area. Ships were routed to discharge cargo
at both Bikini and Eniwetok Atolls, which eliminated unnecessary shuttling of equipment from
Eniwetok to Bikini.

Water Shipments (MSTS), 21 to PPG

October 1953, 286 L/T January 1954, 984 L/T
November 1953, 375 L/T February 1954, 393 L/T
December 1953, 939 L/T March 1954, 15 L/T

April 1954, 2 L/T

Total: 2994 L/T i

Seventy-nine large van trailers were lncl%ded in the above tabulations.
___

(b) Air. Air shipments of equipment to the Forward Area were placed in the MATS system Q

at Travis Atr Force Base. Control of air shipments was maintained in the 1-4 Office at Los
Alamos by means of restricting the issuance of alr priorities to that office. Every effort was
made to restrict air shipments to material and equipment which, owtng to its sensltlve nature,
such as film or delicate instruments, or owtng to the rush requirement for operational use,
precluded shipment by water. Also certain weapon components were shipped by air, as dlrs-
cussed in Sec. 3.6.

All air shipments were consigned to Eniwetok and, when necessary,” forwarded by da fly
C-47 shuttle to Btkini.

P

3.6

Air Shipments (MATS), 21 to PPG -:

October 1953, 8,000 lb January 1954, 74,000 lb
November 1953, 18,000 lb February 1954, 61,254 lb
December 1953, 42,000 lb March 1954, 27,033 lb

April 1954, 12,049 lb

Total: 242,336 lb

MOVEMENT OF DEVICES AND COMPONENTS

Movement of devices and components from the ZI to the Forward Area was accomplished
by shipment on the USS Curtiss and by four USAF Specfal Air ?.@slon (SAM) flights.

A warehouse was reserved at the Oakland Naval Supply Center to receive and hold Castle
weapon components as they arrived from the laboratories and fabricators. Material waS
shipped by AEC guarded motor convoys from LOS Alamos, Albuquerque, and Llvermore to
arrive at the Naval supply Center prior to Jan. 1, 1954. Other small components were flown
from Kirtland Atr Force Base and Boulder, COIO., to Alameda Naval Air Station for loading

39

‘WA@



“~ the lJ~ Cir’iss. \!2t Li .A1 ac:s, nlb!tid at the ~3Vi31 ~Lpp~y center , i~..~!-.d on the I.!SS

Cufl.lss Jan. 8 and 9, 1954, and care was t~ken to p!lce nlltcr!al for selccttvc dfsc~arbe at
three different sl!es in the For”#ard Area. The vessel then moved to Port Chicago, Caitf., to
take on components such as detonators and high explosives and sailed on Jan. 10, 1954.

Stnce the classified weapon components used up all the carrying capacity of the USS

Curtiss, dummy weapons were shipped on the last cargo vessel in December under an armed
M. P. guard.

Cargo was discharged at the foIlowfng p!aces on dates indicated: Rojoa, Yam 24, 1954;
Parry, Tan. 25 and 26, 1954; and Eninman, Jm. 27, 1954.

Four SAM flights carrying wea~n components flew from the 21 to the Forward Arrq as
follows:

&
n,~C-124 arrived at Eniwetok, Mar. 5, 1954
. ... .>, beta case

. .. . . andling gear

‘9 -
component

Po on urn and curium source
One C-124 arrived at Enlwetok, hfar. 9, 1954

One B-36 arrived at Eniwetok, Apr. 16, 1954

z~~til -124 arrived at Eniwetok, Apr. 16, 1954
B-2 trailer and allied equipment

accomplished as follows:
d

r from ot,her weapons, as well as TU-14 spare
were Ioaded on the USS Curtiss for return to

the ZL The USS Curtiss sailed from Eniwetok on May 14, 1954 for Port Chicago, Calif., where
cargo was to be discharged for return to the respective laboratories at Los Alamos and Liver-
more.

3.7 ON-SITE 0PEFL4TION MTD REHENAL

3.7.1 Generai

.

i

---

.

In plaru’dng Castle the philosophy involved was to consider Enlwetok as the base md ~’kt.nt
as just another shot island. Withtn limlts thts plan was carrted out; but the magnitude of the
Bikini effort, the distance tnvolved, commurdca~ion difficulties, and the abamfonment of many
shore-based facilities at Btkini after the first shot made it necessary to provide a much larger
staff and more facilities at Bikini than had been assigned to any shot island in the past..

Throughout the operation many programs, task untts, and all staff sections were well rep-
resented at both atolls, and toward the end of the operation all projects involved at both sites
had representatives at both locations and were ready to shoot at either of them on 18-hr notice
or less. In this respect greater flexibility was achieved than had been the case in any previous
operatton.

3.7.2 Test Factllties

Criteria for the design and construction of test facilities and estimates of labor and equip-
ment support required by TG 7.1 were collected from the various Task Unit Commanders,
Program Directors, and Project Officers by J-6. Conflicts were resoI&d, locations were as-
stgned, completion dates were established, and the total requirements were 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 system of machine
shops for the convenience of the experimenters; furnfshed a representative at each of the LASL
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zero points to coordinate the activities of the various projects in three congested areas; and
assigned tent, trailer, and laboratory space as required.

J-6 was composed of 10 men representing the DOD, UCRL (Livermore), and LASL, with
the LASL group serving as the final cIearing house for all three agencies in transmitting the

requirements of TG 7.1 to TG 7.5. During the planning phase the four UCRL representatives
functioned from their own laboratory, whereas 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 the varioua
sites throughout the Pm where major activities concentrated. Under this method of operation
in the field, individual members of the group were not restricted to problems of their parent

agency and frequently assisted other agencies in accomplishing the over-all mission of the
Task Group.

During the period from October 1952 to May 1953, devices or weapons and experiments
were added or deleted from the operation with a frequency that produced a continual revision
of the test facilities required by the resulting scientific programs. However, at the end of
May 1953, it was estimated that the basic criteria necessary for the design of 95 per cent of
the scientific structures had been transmitted to the AEC Field Manager, Eniwetok Field Office.
The technique employed during this period was to delineate items which would be required in
the operation regardless of the concept of the day. This included items such as the Parry as-
sembly area, the Bikini submarine cable system, modifications to the Parry cryogenic plants,
and the basic major scientific stations. This approach was necessary because the time in-
voIved in design, procurement, and construction precluded waiting until the concept was firm .
and locations were selected before gathering the test-facility criteria.

Final zero positions for the six shots then in the program were selected in June, and the;
location of all stations with respect to these zero points was completed and published in a pre-
liminary instrument chart. The addition of the seventh shot in August did not require addktonal
facilities beyond the barge from which it was to be fired.

By mid-July construction was sufficiently advanced to necessitate opening the J-6 Office
Q

in the Forward Area to maintain close coordination wtth the construction forces. Upon arrival
of the experimenters in January and February of 1954, the major portion of the test facilities
were ready for use,

The revisions in the shooting sequence and locations resulting f~om the effects of the first
and subsequent shots had little effect upon the facilities required beyond an expansion of the
existing capability of firing a barge shot in the Mike crater at Eniwetok -Atoll.

In the course of the operation approximately 700 scientific stations were constructed,
nearly 1500 work orders were prepared, and 21 man-months of machigist time was expended
in the J-6 Shop in support of the mission of TG 7.1. ,

r

3.7.3 Intra-atoll Airlift

Local airlift between the Is Iands of the Bikini and Eniwetok Atolls was required ,owing to
the widely scattered experiments which were conducted during Castle. The operating agency
for these airlift services was TG 7.3 at Bikini and TG 7.4 at Eniwetok.

Late in 1953 the Bikini intra-atoll airlift was put into operation with a total of seven
H-19 helicopters operated by an Air Force detachment. In January regularly scheduled flights
originating at Eninman Island proceeded around the atoll in clockwise and counterclockwise
directions alternately, stopping at Enyu, Romurikku, and Namu Islands. Ten daily flights were
ample to handle the @affic when augmented by special flights until the last week in January,
when an increasing atoll population required a total of 12 flights daily to meet the traffic de-
mands. At this time the Marine Corps Helicopter Squardron ar~ived and assumed the re-
sponsibility for the airlift. The Air Force detachment continued to provide a portion of the
airlift service in coordination with the Marines until they and their aircraft were phased out
to Eniwetok just prior to the first shot.

During February the Marine Corps aircraft, although based for maintenance aboard the
carrier, were based for operation on the beach at Eninman, where they could be more easily
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handled and disp~tcked in the airlift serv!ce. AI1 requ~?sts for the use Of h~ncoi:t~rs, wh(-!bl:r

on r~gular flights or for special missions, were handled thro~gh the J-3 Sect Ion, “~k.ich c.’n-
trolled the dispatch of the helicopters through a central H&N dispatcher, who h%ndied the ar-
rival and departures of passengers and cargo. A separate radio net for the dispatcher grcztly

facilitated the flow of traffic, which durtng the peak period in l?ebruuy hit a rate of about 3000
helicopter passengers per week

With the Ioss of the land base at Eninman Island this picture wm altered

somewhat. All helicopter flights became special missions which, in most cases, were requested
and laid on the previous ~ight. The req~ests were normally submitted by project leaders and
Task Unit Commanders to the J-3 Section on the USS Estes who relayed them to the J-3 rep-
resentative on the USS Bahoko. The consoIldafed requests were then subm ltt ed to the ship’s
Operations Officer, and the schedule for the followtng day’s misslor.s was drawn up. In a~dit!on
to these, there were perhaps again as many requests for transportation submltttxl during the
day; therefore oi~e day’s operation might consist of the dl~patchlr.g of as mmy as 40 F.ellcoptcr
missions, many of which represented combtned missions.

The Eniwetok intra-atoll airltft employed three types of aircraft: the L-13 Malson a~rcraft,
the H-13 two-seated helicopter, and the H-19 helicopter. The L-13 was used to transport pas-
sengers to the four islands having landing strips where an H-13 would be available to shuttle
passengers to ne:’-rby installations. The H-19 W%Wused for liftlng groups of people afid !.avy
equipment directly to their destinations.

For this service, TG 7.4 pronded five L-13, four H-19, and two H-13 aircraft which were
controlled from the Parry airstrip by the Operations Officers of TG 7.4. This number of
available aircraft fluctuated so that occasionally there was a shotiage of H-19’s which some-
what hampered the operatton.

3.7.4 Interatoll Mrlift .

The Bikini -Enlwetok alrltft was operated by TG 7.4 as a scheduled airline over the 190
nautical miles between the two atolls. Four C-47 aircraft were available to provide fcwr round-
trip flights daily, which were ample to handle the normal traffic load through January and
February. Two PBM aircraft were also available for augmenting tbe tnteratoll airltfL

Requests for space aboard the fitghts were submitted to the J-S Section “at either Bt!!fnf or
Eniwetok, which made the necessary arrangements with the H&N dispatcher for the handling
and manifesting of passengers. Durtng a representative week h February there were 300
TG 7.1 p~sengers carried between the atolls, along wtth about 25,000 lb of priority cargo
arr-ged for by the J-4 Section.

with the Bikini alrstrlp out of Commissio the P13Sf aircraft were \Iscd to

provtde limited alrltft between the atoIls. The choppy waters of the lxpm ~ the L+?e:cnt
dtfficuity of handling small boats for the transfer of passengers greatly limited their use,
hawever, and the C-47 lift was reinstituted when the radiation levels permitted reentry to the
atrstrtp.

In tiew of the fact that the C-47 atrcraft were uttlized for fltghts other than those between
Bikint and Enlwet~ the schedule of four fltghts per clay was difficult to maintain for an ex-
tended perlmi, Therefore, U the same number of flights are required on a future operation,

7

ore transport aircraft should be available.

3.7.5 Motor-vehicle Transportation

Two main motor pools for general- and special-purpose vehicles were established on Oct.
30, 1953, one at Parry Island and the other at Entnman Island These pools became the control
points for the uttItzatlon of all vehicles on the respective atolls. “

All maintenance and repair of the vehicles of TG 7.1 were accomplished by H&N. Their
dispatching m a function of the J-3 Transportation Officer, who assigned vehicles on a per-
manent or daily basis to tbe various units of TG 7.1 accordtng to previously established ve -
hicular requirements. Daily dispatching was practiced for all vehicles
most efficiently.
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The ne~ military ~ehlcles were procured by JTF SEVEh : d s! fi(ped to :!,e F:,rward Area

where they were processed and issued by TC 7.2 on memorandum receipt to LL:e I 4 Scctton.
*

Soiree additior.al vehicles, World War H types of general-purpose vehicles, were retie available

by the AEC and Project 1.8. Project 1.8 also authorized the temporary use of some of the jeeps
which were later to be used as test vehicles, and two of the projects, Naval Radiological De-

fense Laboratory (NRDL) and Lookout Mountain Laboratory, provided a number of their own
vehicles.

During the peak of the operation there were 121 vehicles of all types h use by TG 7.1 on

Eniwetok and 110 klmilarly b use on Btkini Atoll. By types and owners these were ?..s follows:

Owner Type Number—

JTF SEVEN ~-ton (4 x 4) 72
* ton (4 x 4) w/winch
~-ton (4 x 4) w/o winch

20

~~-ton (6 x 6) w/winch
47

5

2~Z-ton (6 x 6) w/o winch 5

5-ton (6 x 6) truck-tractors 3

21/2-ton decontamination trucks 2

Ii/’-ton trailers, water, 450 gal 2

USAF 37~’-ton truck-tractors
Z!/Z-ton (6 x 6) flat bed trucks 2

5-ton wrecker 1

‘t-ton wrecker 1

Project 1.8 *~-ton (4 x 4) (test vehicles) 27

NRDL %-ton (4x 4) 5

/’

---

TU-9 %-ton (4x 4) 5

. Prior to the first shot, most of the vehicles on the upper islmds of Btkfni Atoll were
evacuated to Enyu and Enlnman where they were used by TG 7.1 personnel fn pre~a.ring for
mbsequent shots. These were graciua.lIy evacuated to Eniwetok as the shot sches

the total number of TO 7.1 vehicles at BLkini was eight. .

h Eniwetok a concerted effort was made to reduce the number of assigned vehicles - $A--- “~”
turntng &them over to the J-4 Section, particularly after the departure of UCRL personne ...

The vehtcles were turned in to the H&N maintenance shops
ensnce and then returned to TG 7.2 for disposition.

3.7.6 Intra-atoll Boat Service

The lntra-atoll boat service was set up to provide efficient boat transportation for both
Bikini and En.twetck The system provided for scheduled runs between established island campa
and for nonscheduled trips to outlying islands and lagoon stations. It was also necessary to
furnish boat transportation for evacuation of both personnel and material and to provide for
boats and DUKW’S for the recovery of records and samples after the shots.

M Enlwetok the surface Lift wae handled by the H&N boat pool which ma.tntaf.ned an aver-
age of ten LCM’e, four LCU’S, and two tier taxis in operation. Dispatching of boat trips WUJ
accomplished by the H&N Martne Department. Requests for trips by the Scientific Group were
made to the J-3 Section whtch in turn scheduled the trips wttb the H&N dispatcher and issued
boat request forms. In cases of confllct or when there were lmufficient boats avafbble, the
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J-3 Section resolved the problem by arranging alternate solutions. During t~e period D-3” to
D +3 boats were scheduled in writing in advance after consultation wtth experimental personnel.

This was necessary because of the large number of trlpg involved.
Regular passenger and freight runs were made between Parry and Eniwetok Islands and

between Parry and Rojoa Islands. Nonscheduled trips were sent as requested to virtually all
the other islands of the atoll and to the many lagoon raft, buoy, and barge stations. There was
considerable nonscheduled traffic between Parry Island and ships anchored in the lagoon for
both passengers and freight,

At Blktnl the surface llft was handled jointly by the H&N boat pool and by the TG 7.3 boat
“pool. The H&N boat pool maintained an average of nine LC M’s, five LCU’S, and eight DUKW’S
in operation, whereas the Navy boat pool maintained an average of sixteen LCM’S, five LCU’S,
and eight D~’s in operation. Dlspatchtng of all boat trips ~ accomplished through the H&N
Marine Department, to which the Navy boats were assigned datly as required. Requests for
trips by the Scientific Group were handled t.n the same manner as those at Enlwetok, through
the J-3 Sectiom After operations at Blklni became entirely waterborne, all boat trips were
dispatched by the H&N boat dispatcher on the USNS A1.nsworth who worked tn coordination with
the Navy boat dispatcher on the USS Belle Grove.

The Blklni service provided for regular passenger and freight runs between Eninman and
Namu, Aomoen and Enyu, and Namu and Aomoen Islands. Special runs were made to virtually
all other islands of the atoll and to the numerous lagoon raft, buoy, and barge stations. There
were, in addition, a large number of trips between ships and the islands and from one ship to
another. When the camps had been closed and the entire operation became waterborne, there
were regular boat trips among the ships.

In addition to the boat-pool craft for common use, there were a number of project boats i

and boat-pool craft which worked exclusively with ce~tat.n groups. Among these were the buoy .:
boat and whale boats of Project 1.6 and the specially fitted LCU’S and LCM’S for Projects S.2
and 1.4, respectively.

*I

Prior to the shots the Scientific Group requested an average of seven boat trips per day
at each atolL During the period D-3 to D +3, the average number of requests was 14 per day.
These figures cover special trips in direct support of scientific work. h average of 14,000 ●

persons per month moved by boat at Enfwetok, and an average of 15,000 persons per month
were moved at BikinL. The freight handled at each atoll amounted to an average of 50,000 meas-
ured tons per month. These figures include personnel and freight concerned with H&N support
as well as direct scientific support. Boat maintenance w-as performed at Enfwetok by the H&N
Marine Department shops. At Bi.ktnl work on H&N boats was performed at Efninman Island until
the camp was abandoned, and then it was performed by the USS Belle Grovel All work on the
TC 7.3 boats was done by the USS Belie Grove. .’

3.7.7 Interatoll Surface Lift

The lnteratoll surface lift was set up to move large amounts of cargo from Eniwetok to
Bikini during the early period and to move large amounts in the reverse direction during the
later period. This lift also provided space to move passengers between atolls. Regular runs
were made by LST 762 and LST 551 except for a period when LST 551 required repairs and a

substitute vessel took her place. These ships alternately made round trips which averaged six

days each. The trips were scheduled by the H&N Shipping Department which arranged for all
loadtng and unloadtng. Scientific materials, trailers, and special shipments were handled by
J-4 through H&N shipping personnel. The surface lift moved large quantities of scientific
equipment as well as support supplies. An average of 1100 long tons of freight and equipment
belonging to TG 7.1 was moved between atolls each month until the first-shot day. The figure
was considerably reduced after this event. The lift proved to be adequate at all times.

During the period when the Eninman Island airstrip was unserviceable, one ship of TG 7.3
satled each day from both atolls to assist in moving freight and passengers. The type of ship
used in these trips ranged from LST’S through fleet tugs to destroyers’. The USS Belle Grove
made two trips between atoIIs carrying loaded LCU’S in order to move Fi&N heavy equipment
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which cvI\cf nut t. . ~rried in other types of st,lps. Each ti.1. ,,e MD movtd a shot blrge, the

extra ..pace in the well “was utilized to carry loaded LCU’S bet’~(:en atolls. ,

.

.

.

.

3.7.8 Off-atoll Activities

Owing to the expanded facilities at Eniwetok and the incluslon of Bik!ni Atoll in PPG, off-
atoll activities were reduced tn comparison to the number of such activities in Operation Ivy.

Of a total of nine off-atoll projects, eight were sponsored by DOD.
Ffve of the off-atoll projects required no active or continuous support from this l_iead-

quarters other thkn notification of shot delays. In general these were concerr.ed with long-
range effects and used extstfng facilities within their own organ! zatlons.

The projects involved in off-atoll activities were as follows:
1. Project 1.2: Acoustic pressure signals tn water, with various stations in the Atlanttc

and Paciffc oceans.
2. Project 1.6: Water-wave studies, a project partlclpaiing both locally a~ld at sfxtlons at

Midway, Wake, Guam, and California.
m~at .na.jaleinto3. Project 4.1: Biomedical studies, which were estahllshed ~‘

study the effects of the inadvertent fall-out on the residents of Rongerlk and Rongelap Atolls.
4. Project 7.1: Electromagnetic radiation cailbrat!on, with stations b the United States,

Hawaii, Alaska, Scotland, and Greenland.
5. Project 7.2: Detection of airborne low-frequency sound, with stations in Japan, Hawati,

Alaska, Greenland, and Germany.
The four other projects operating off-atoll for which dtrect support was arranged by this .-

headquarters were as follows:
1. Projects 2.5a, 2.5b: Fall-out distribution studies at Kwajaletn, Ponape, Kusaie, and ;

Majuro.

2. Project 17.1: Microbarography, with stations at Kwajaleln and Ponape. -. “.-’. .:-:: s ‘= I

3. Project 6.6: Ionospheric effects studies at Rongerik.
The gross faiI-out collectors of Pr “ects 2.5a and 2.5b required no sup~rt during the

t

operation and were collected
-

The microbarographic stations on Kwajalein and
Ponape required weekly vtsit r rotation of personnel. scheduled MATS airItft was used when
posst_ble, b;t an occasi~nal special PBM or SA-16 flight was required to accomplish this ro-
tation. Boat transportation to second~ stations, necessarily several miles removed from the
base stations, vms provided locally.

The greatest support difficulties were experienced in connection with Rongerik Atoll and
Project 6.6, where LST 551 was damaged durtng unloading of equfpfnent on the beach in Ianuary
and w= out of commission duri the critical build-up period. The station had to be ribandoned

and = onIy reacktvated in April by pro-
person.nel in the form of a PC or DDE. The project people

lived aboard the vessels and manned the station through expected shot times. The rotation of
these people and those of Project 17.1
of atrcraft space.

3.8 SHOT-PHASE EVACUATION

3.8.1 Planning

As soon as it was determined that

at Ponape waE frequently hampered by a critical shortage

consideration of blast and radiological hazards would

W@’

‘ir’test+
require com lete v@J@tion of persomel except the Firtng Party from Bikini Atoll for the

d probably for subsequent tests, planning for such evacuations com-
menced in t e ZI to be sure that adequate factlitiea, especially -seagoing vessels, were provided.

For planning purposes the monthly status reports of the projects yielded much information
with regard to the location of instrumented stations, the numbers of people involved, and their
distribution throughout the atolL Because of the size and scope of the operation, it was planned
to establish a chronologtcai check list for each of the shots, listing the activities to take place
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during the five days prior to shot time. It was believed that this would provi~e for an orderly

movement of personnel and equipment with minimum interference to experimental preparation
during the critical period.

Mter arrival of the various commands in the Forward Area, detailed planning was started.
Conferences among JTF SEVEN and the several Task Groups were held to settle such matters
as appointment of Transport Quartermasters, ship positions, ship movement, allocation of
shipboard space to the various Task Groups, and muster. Planning by TO 7.1 was accomplished,

,~h-tiiondbcwsedtitiesemeetws”

based on the
vacuation plan was the most detailed of those issued during Operation Castle

since it was to cover the initial evacuation, establishing procedures which would be followed
in subsequent evacuaUons. Each event description on this check list included the names of the

e-issuedon
people involved, the times, and the support required. The fina
February 20, as an appendix to TG 7.1 Operation Plan No. 1- included information on ship

positions; evacuation deadlines; instructions for the use of hats, helico@ers) ~ter~O1l ‘Wface
and air transportation; trailer movements; and other general subjects. As the events on this
check list took place, the y were checked by J-3 to ensure completion. The check list was kept
current by nightly conferences. It was necessary for the J-1 and J-S Staff Sections to work in
close cooperation to determine the disposition of the Task Group personnel aboard ship. It was
agreed that as soon as an individual’s contribution to the shot was completed, he would be evac-
uated either to Eniwetok Atoll or to one of the evacuation ships, depending upon the location of
his required postshot activities. The operational functions of the principal evacuation ships
were as follows:

USS Estes: Command, Staff, and Advisers
.

USS Curtiss: Weapons assembly and shot barge support
USS Bairoko: Rad-Safe and recovery parties ●

USNS Ainsworth: Personnel required in the area but

* ‘-’

igned to other vessels

Instructions issued to personnel to be evacuated included disposition of clas-
sified documents, personal effects to be taken aboard, shuttle boat schedule between ship and
shore, and the like. A passenger list for each ship was initiat

*lO’y” “3, corrected and final passenger lists were submitted o EVEN. Each individual
was issued a card indicating his assignment to a room aboard a specified ship.

Subsequent evacuation pl at Bikini became a much simpler process owing to the “
waterborne nature of the operation With island camps no long~r available, the
movement of personnel and equipmen ps and islands was more subject to control,
and preshot evacuation became largely a matter of moving the vessels out of *-e hgoom Plan-
ning for these evacuations accordingly was simplified and consisted of check~sts for the final
day’s activities.

At Eniwetok a plan to evacuate the upper isl
tion was halted when the shot was canceled o

-n”ter=e

-2~5We?C~ZI
ment were drawn out of the u per islands of niwetok Atoll, and the Ursula camp was abandoned

similar plan was prepared and executecL

3.8.2 Per fol~@)vacuation and Muster

on- 2 the evacuation to the ships began for this shot. J-1 representatives went
aboard their respective ships prior to the embarkation of passenger to assist Task Group

ers, offices, etc. A ma orit of personnel moved to shipboard on the
At approximately noon

+

the vessels left their anchorages
off the var da and assembled at anchor e o Enyu. Here thd remainder of the per-

?1

4

sonnel were taken aboard, and personnel were transferred as necessary to be located on the
proper vessel. The ships then left the lagoon.

The plan for a complete sight muster involved assignment of Task Group personnel to 25
muster groups, each representing a specific organization or working” unit. For each muster
group a muster officer was appointed. Muster lists were prepared by J-1 and distributed to

‘~UHO
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in PPG was Ccndurt
‘was taken sin-i uitaneous Iy at both I1{llls o“d:.t 1500 ‘ours. ‘

ed in to the J-1 representati~’e at his locxtion a si;n+d m.’~ster shtet
indicating that portion of his personnel he had sight-mustered. The J-1 representatives then

reported that portion of the muster he had received to the Task Group Muster Officer for hhs
atoll. The Task Group Muster Officers for Bikini and En!u’etok then conso!ld.zted the cntlre
muster, accounting for all personnel in the Forward .bea. Upon completion of the muster at
Biktni, J-1 representatives were stationed at each ship’s gamguay to register perscnneI em-

barking and debarking. These arrivals md departures were then reported to !!le 13!k:niT:. sk
Group Muster Officer. A running account of t$e mov nt of each tndivldual was kept, ~~d the
muster was completed abut 1830 hours when all personnel ‘#ere af!oaf.

Fb

As a result ‘ ‘ “ ini Atoll were closed except to work
parties, and all” ersonnel wer~ quartered aboard ship, ‘xi~lch siinplified t~,e ~crso?.~.cl-e”<? rua-
tion problems for subsequent tests. State shipboard s~ace Y,:>.slimited, the ri:’:.hers of ~er -
sonnel at that site between shot t[rnes *’ere reduced to half of the i<~k r: ~c?.~:Idin th,e iitter
part of February. Similarly ‘ umbers present at E!killl for r~’lster at sfi)t tl.me =ere ~ften

*For shots subsequent! “
@F

,~.:siering cn the EAes,

lied personally by thi - -“krcprescr. !.lti-, e ?t:Jrd. On

the Ainsworth, where the population was the greatest, a mcdiffed system of tuu$ter groups was

used. Once the muster commenced, gangway checks were maintained to assure the complete
accountability of all Task Group personnel. At Eniwetok tie system use s con- .

exact muster times varied with each shot and depended upon exfstlng con-~”
, a minimum amount of time was permitted for musterfng purposes.
ers were concurrently. conducted at Btkinl *d Eniwetok. It is to b~..

noted that -,~k muster w conducted at Biktrd only. Complete control of Pers.~el
movement to and from Eniwetok, close lialson with J-3, and good communications proved to be t

the solution to an easily completed muster.

3.8.3 Emcua.Mon of Property

personnel of J-4 were sta-
ints during critical phases of evacuation and’reentm to facilitate the a-

peditious handl~ of property of TG 7.1 requiring movement to and from- t=lcus po!nts both
at Btklni -d_Enix-etok.

r

,, .:. he orlginad planning called for evacuation of all TG 7.1 prsPcrty f, 0:11 s!tes ..
Bok@ a.’mu Yurochi, Romurikku, and Aomoen to sites Eninrnm A EIIJT 3s well ~

r:Y!ilri?@

ay of a number of semitrailers and certatn special cargo from BfMd
In order to implement the above, J-4 personnel were staticr.ed at Nam~

Romurikku, Enyu, and Enlnman to see that the evacuation w= carried oui without difficulty,
which was accomplished with the exception that it took 3 hr longer than planned to complete
the off-loading and placement of final loads of vehicles evacuated to Enyu

Or -D’lannlng called for reentry and normal operation from ashore sites &
when it was found that ashore operation was impossible, it became necessary

to evacuate a large amount of TG 7.1 property from Eninman and Enyu to Eniwetok. There
was a period of three weeks of unexpected shtpping activity required by immediate evacuatkm
of vehicles and operational support property no longer needed at B!klnl owing to afloat opera-
tion and the possibility of further damage to property not requtred for operationti use whi~
could be evacuated to Enlwetok, During this period over 30 ser@tratlers and 50 motor vehicles
of various types, adong with tons of other general property, were moved from Blklnt to Erd-
wetok. l%ls movement UCMcarried out by work parties from ships in the lagoon. There -
only one potnt where an LST could beach, and difficulty was encountered on several occasions
because of NT grounding on a sandbar at beaching site. There was only one crane available
for loading. No property was left behind, but the operation was very limited in the amount of
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3.9 OPERATIONS AFLOAT

Headquarters, TG ‘7.1, was transferred to the
all-out and damage to the Eninman complex<

necessary to maintain M 7.1 Headquarters on the USS Estes for the remainder of the fiklnl
Operation, which included all but the last shot, and to conduct operations from Moat.

The Bikini phase of the operation involved a total of five vessels, each with a spcc!.d task
The USS Estes was the command ship fitted out for the controI of aircraft used tn tegts. The

USS Curtlss was especially suited for the support of the shot barges and classified :n?.!?rlal,
whereas the USNS Ainsworth housed the bulk of the experimental! and support pers ..cel. The
USS Bairoko and the USS Belle Grove provided helicopter and boat support, res?c~’ ively; in
addition the USS Belle Grove transported the shot barges from Enlwetok to Bikini AtalL Eie-
sides these major vessels, there were a total of five ATF’s, two LST’S, four DDE’s, ore PC,
and assorted special -purpose craft involved in support of lagoon experiments.

Operationally, the majority of the planntng for each day’s activities originated z:. ;..-d the
USS Estes where the Commanders of the Task Units and representatives of service ci;~ni-
zations were located. These plans were organized into missions which were then relayed to
either the USS Bairoko or the USNS Atnsworth, dependtng upon the type of support reqdred for
each mission. i

The 1-3 representative aboard the USS Bairoko, tn turn, worked out a schedule of flights
to meet these demands and present the requirements.to the Operations Officer who coordlntied .. . .
the schedule with other requests and cilspatched the flights. In practice the two individuals Co-
operated tn making up the schedule so that the most efficient use of helicopters could be real-
ized in view of the demands placed on the USS Bairoko by other agencies. The im~rtance of
giving highest priority to the requirements of the experlmenters was understood by the Opera-
tions Officers.

Boat requests were relayed to the J-9 representative on the USNS Ainsworth, who pre-
sented them to a boat panel comprised of representatives of TG 7.3 and 7.5 who allocated boats
to meet these requests. Again, the requirements of the Sclentiflc Group were given first pri-
ority. The” only real difficulty with the operation came out of the delay inherent in the opera! ion
of boats in the choppy lagoon waters.

The operation WZE greatly facilitated by the commudcations systems bet~<,~n Lle ~’?s ;els,
which consisted of the 10-, 30-, or 60-watt Motorola transmitters and receiv~rs a--d the
‘Joshua” circuit, an HF voice ltnk between the USS Estes and Parry Island Headqutiers of
TG 7.1.

A ship-based operation of the magnitude of Castle would seem to be feasible only lf the
instrumentation of experiments is complete prior to the shot phase. The activities necessary
to keep up the stations; rework them between shots; and support all the numerous service

activities such as power generators, timing end firing stations, and other nonexperimental but
vital installations were sufficient to tax the capabilities of the fleet available for Castle. Boat
operatton is in itself a hazardous occupation in the rough water of Bikinf lagoon, limiting the
amount of traffic and loads necessary at the onset of such an operatiom

An important factor in operating afloat is the psychologtcaf approach of personnel to the
business of running a complex operation in what at first seems to be a vacuum of isolation.
This can be alleviated in the future by sending representatives of the TG 7.1 staff to the vessels
e=ly in the operation so that they may become acquainted with the ship’s company and the
physical conditions and locations of their office space. This may save much confusion cm
future operations.
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3.10 RF:co’it:tt’1 ,PERA’i Io!is P
,

.

The problems involved in the recovery Of experimental data follO~”
similar for all shots in the Bikini area since the conditions established

throughout the operation. Despite earlier qualms regarding the comple
operation, most recoveries were effected u early as could have been expected, a--y real delay

being for the most part due to radiological considerations.
A certain amount of study of the recovery problem had preceded the overseas phase of the

operatlo% Recovery methods were discussed, and the various sup~rt items were laid o% in

the field further discussions of recovery methods resulted in a firm operating PILI which w
earsa.1 with such vehicles, helicopters, or boats an the m~silon required.

The every plan was issued on February 22 as a result of these disc’::sione. It
ovements of each project for the period from shot time thro ‘-_@days

*

as felt that the majority of the recoveries would have been accomplished. The results
aused this plan to be abandoned, and recovery of data went at a much slu”=er rate

“~ than planned due to the extensive fall-out in the islands. TMs experience led to the cu:~cluslon

that detailed plans based on assumptions of yield and falI-out patterns were of little J flue ex-
cept u they served to acquaint the operations people with the problems involved. Subsequent
plans were far less elaborate, allowing leeway for conditions which could not be pred!cte~
Essentially these were lists of the participating projects, the locations of the indrui:)ent sta-
tions, and the types of vehicles and other support most likely requirecL

FoIlowing each shot the CTG 7.1 left the USS Estes to make an initialsurvey of the atoll
to determine the damage to the stations and the radiation levels in critical areas. Upon his
return the approximate times for the recovery missions were decided upon, and the early ~“
missions were dispatched. Some of these were made while the vessels were at sea, but the
majority of the recoveries waited for the reentry of the fleet into the lagoon, when tie recovery
teams could be coIlected and dispatched by h’blicopter or boat. In all cases the recovery ‘&ds-
sions were closely coordinatwi with the Rad-Safe Control Officer, who determined that the
persomel were properly badged and clothed, and accompanied by a qualified monitor before
proceeding into a contaminated a.rez The J-3 representative aboard the USS Baircko directed
the helicopter missions and made certain that the crews and project-personnel were properly
briefed. It was found that confusion and misunderstanding could be avoided by requiring that all
helicopter recovery missions originate on the carrier in order to bring the people together to
talk over the missions.

tl$~ ap~rc~m?!ely. 75 rer cent @k
part ---------- --- .- 4. . . . 3.

Of these, about 30 per ce~t were able “to zzke at
least limited recove Iicopters to get into the tit areas for short .isits.
Generally, the recovery time depended on the distance of tie station from Ground Zero, but tie
majority of the recovery missions went out on the day followixum~ sh~ den the radl~i~n
levels had fallen somewhat. The excefions to thlww

.--— ..—-- —-.——- --—

v-e”ve”esweredelayed due to extensive fall-out, an~ en the low yield wrmlfi~ Imm~ltie
reentry into the islands.

- ~--—.-.-- .——-—---

Precautionary measures were observed on those missions entering hot areas, where en-
gine failure or other mishap could result in dangerous radiation overdose. Helicopters flew in
pairs on such missions, passengers were provided with signal flares, batte~-operated Motor-
ola sets were established in isolated bunkers, an~ of utmost importance, special attention
was given to the briefing of the crews and p~sengers on signals to be used. Xt was app=eni
that the simplest approach to the problem was the best and that the success of any system wa.8
entirely dependent upon the mutual understanding of that system by the pilot and passengers.

3.11 POSTSHOT REENTRY -r . :

It becune apparent
A’ that the Bikini portion of Castle would be conducted from

-d ship. In a way this simplified the operation because the evacuation and reentry problems
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became largely those of u,e movement of ships rather than large groups of people. Water’ con-

tamination in the anchorage, which wmld have posed a very real problem to the operation, wm
never serious, and the fleet was able to reenter the lagoon soon after each shot.

Upon the arrival of the LSD, USS Belle Grove, the M boats which she carried in the well
were released and begsn the transfer of people between vessels by regular tad service. M
boats and LCU’S moored in the anchorage during the shot suffered fall-out from at least two of
the shots and required decontamination prior to their use. These boats were needed for the
bulk of the work that went on between events, carrying workers, fuel, and equipment into the

G

instrumented islands.
The movement of people within the atoll was closely coordinated with the Rad-Safe Control

Officer at all times during the operation. Boat and helicopter traffic into contam~ed regtons
wae required to clear through the Rad-Safe organization for protective clothing, film badges,
snd monitoring equipment when necessary. By monitoring the radiation levels throughout the
atoll, the Rad-Ssfe Control Officer could redefine the limits of restricted areas and clear them
for traffic as radioactive decay and water dispersion reduced the contamination to safe levels.

The employment of the “houseboat” LCU’S with expanded living quarters by Programs 13
and 1S proved to be exceptionally fortunate. Since trailers and equipment were aboard as well,
these groups were able to rework their stations after each shot with a minimum of the support “
which would otherwise have been required.

.

The main camp islands, Eninman and Enyu, contaminated by rather heavy fall-out from

,,:-
were reentered two days after the shot for the

--en’”d
supplies and to prepare the UCRL and DOD installations

This work went ahead wtthout further delay since the fsll-out prob em was not encountered
to any great degree from subsequent shots. ~-inman airstrip, which was out of commission $“

~~~~~e-edebris. Durhg
was placed back in use when the radiation levels permitted

crs$ provided a :--7-

limited airlift between Eniwetok and Bikini. The wav d put the airstrip “A
out of commission. but it was cleared and back in ys after the event.

.

“t

At Eniwetok ~oll the reentry problem never arose since the lower islands were not evacu-

::=~m,.
entry into the upper islands of the atoll was limited to the recovery of data ●

3.12 SAMPLE RETURNS

Prior to the overseas phase of Castle, a study of the transportation req~rements for de-
livery of radioactive samples to 21 laboratories was submitted to JTF SEVEN. As a result of
this study and subsequent discussions, the following flight schedule for the re@m of samples
was established

Flyaway 1, H+6to 10 hr
Flyaway 2, H+6 to 10 hr
Flyaway 3, H+24 to S6 hr
Flyaway 4, H+ 4 to 5 days

Xn addition to these flights, which were to be made after each shot, provisions were made
for the transport of samples by first priority MATS flight when necessary. During the course
of the operation this service was utfllzed to return Project 21.4 gas samples, with a departure
time of about H+ 48 hr, which Flymmy 3 could not meet because of other requirements.

The Flyaway aircraft generally followed the planned schedule with average departure times
of H+ 8 hr for the first two, H+ 36 hr for the third, and H + 5 days for the last. Flyaways 1 and 2
were C-97 aircraft, capable under normal wind conditions of arriving at Albuquerque within 20
hr from take-off, including a 10- to 20-mtn stop at Hickam Air Force Base. Flyaways 3 and 4
were gen?krally the slower C-54 aircraft.

The J-3 and J-4 Staff Sections of W 7.1, through their representatives on Eniwetok, re-
ceived the radioactive samples from the projects, made sure that they were properly packaged,

.,

50



●

.

*

marked, and monitored, and informed JTF SEVEN of the loao Md eAimated time of departure
of the aircraft. Each Flyaway aircraft was assigned a Sample Project Officer, whose respon-
sibility was the delivery of each sample to a representative of the laboratory concerned, al-

though most projects had monitors aboard as well. A message was dispatched to each labo-
ratory having samples aboard, giving estimated time of arrival of the aircraft so that the
representative could meet the aircraft and assume custody of the samples.

Flyaways 1 and 2 acted as backups for each other, the particulate cloud samples being
split for transport on the two planes. Both proceeded directly to Kirtland Air Force Base, and
Flyaway 1 then went to O’Hare Air Force Base, whereas Flyaway 2 went to Alameda Naval Air
Station and Travis Air Force Base. LASL, UCRL, and AFOAT-1 had primary interest in these
flights. Flyaways 3 and 4 also carried samples for these laboratories and for NRDL and Chemi-
cal and Radiological Laboratories as well.

The sample -return program was successful, performing its function on schedule and with-
out mishap. The number of aircraft assigned and the number of flights scheduled were both
ample to meet the needs of the experimenters.

3.13 COMMUNICATIONS

The communications mission of TG 7.1 was as follows:
1. To procure, install, operate, and maintain special electronic and communications equip-

ment required by the Scientific Task Group.
2. To initiate voice time broadcasts for all elements of JTF SEVEN.
3. To coordinate the processing of TG 7.1 messages with responsible agencies.
Task Group requirements in the PPG for timing signals, radio teletype service, and co~-

.

mercial type radio equipment were the responsibility of EG&G, and the requirements for mili-
tary type radio equipment and telephone and ~uoy cable systems were the responsibility ~~-~-~
TG 7.5, H&N. The AEC Communications Facility at Los Alamos was assigned the mission of
operating the Los Alamos Terminal of the Eniwetok – Los Alaxnos IUTT circuit and providing
communications support of TG 7.1 Headquarters, Los Alamos. One cryptographic securi~
officer and one enlisted assistant, attached to TG 7.1, were assigned at the AEC Communi-
cations Facility, Los Alamos, to handle messages encrypted in military cryptographic systems.
CTG 7.2 maintained and operated the Eniwetok terminal of the Eniwetok -Los Alamos RATT
circuit. CJTF SEVEN and H&N maintained and operated teletype stations on Parry connected
with the Eniwetok terminal.

The phnning for communications facilities and services was ba$ed largely on the re-
quirements submitted by the various projects of the Task Group in their monthly status reports.
During this period close liaison was maintained with the J-5 Section of JTF SEVEN, EG&G, and
the Communications Sections of the other Task Groups. In this way r~quests for services could
be consolidated and frequency assignments coordinated. Two trips were made to the PPG by
the Task Force Communicators in April and November 1953 to plan communications equipment
installation, view site locations, and meet operating personnel. The Task Force command ship,
USS Estes (AGC-12), was visited in San Diego on September 21, and plans were made for the
allocation of space and the installation of new equipment. C)n C)ctober 27, TG 7.4 conducted

Operation Tigercat off the West Coast. This was a rehearsal, both to shakedown the Estes
communications system and to provide a mock shot-time air operation. The initial Electronics
and Communications Plan for TG 7.1 was submitted to JTF SEVEN in August of 1953, and the
final plan was included in the Task Group Operation Plan No. 1-53, submitted in December of
1953.

The Communications Section of TG 7.1 set up operations at the PPG during the first week
of January 1954. Some scattered installations of telephones and”-radios as outlined in require-
ments to EG&G and TG 7.5 had taken place prior to this time. By January 20 the TG 7.1 RATT
and HF voice circuits between Enlwetok and Bikini Atolls were in service, together with 80 per
cent of the required radios and telephones. The Bikini Contol Point (CP) and all remaining
communications circuits for the Task Group were in operation by early February.

●
✎
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“,Vlth the dec!; !ofi not (u recs!abl!sh shore LISPS in the El:k!nl a:, .
lo-A-i[lg changes in communications were made:

.@@@%~ ‘ol-

1. Communications Headquarters was shifted afloat to the Estes.
2. TG 7,1 RATT circuit was discontinued.

3. HF voice net was terminated aboard the L!SS Estes by remoting the circuit, using art

AM/TRC link from Enyu to the sh!p.
4. An additio=l VHF voice link was installed on five afloat stations to provide IG%d-Safe

with necessary communications.
5. Stations were add~d or removed from the existing seven TG 7.1 VHF radio nets as the

work load dictated. .
Communications to TG 7.1 projects located at Okinawa, Guam, Ponape, amd Rongerik were

harxfIed by using existln ilities at those stat!ons.
‘as located in Station 70 on Enyu and us manned through shot

~!~e by CTU-6 d the Firing Party, and TG 7.1 ..1 ,d ~ F]% orcr~tl~nsHeadquarters was 1o<....
ab~ard the Estes. These stations ~;ere linked by two voice circuits, a Fr!mary ret us!ng C!; :Iony
equipment that was cleared for classified traffic including %cret Restricted D.l!a a.-id ~ :j,~c-
ondary Motorola net for unclassified messages. CTG 7,1 was in cotnmun!catlon v-!th all T .:~k
Units located aboard shfps in the im]nedfate area by three separate comi-nercia.i radio “.’tiice
acts. Messages of ch::sification Secret and belo-~r to CTG 7.1 (Admin) at Sa!wctok a--,d :’.!i cff -
site stations were transmitted and received over the Estes “On Line” R4TT circuit ‘with Sam-
son (synchronous mixer) through the relay -crypto center at Eniwetoh All Top Secret and Re-
stricted Data traffic was enciphered “Off Line. ” The voice time broadcast was transmitted
manually over the Baker channel and the TG 7.1 Admfn net on the Estes from -3 to –1 hr, at
which time a tape recordfng synchronized with the sequence timer automatically took over at i

Station 70 on Enyu
@.CP and TG 7.1 Eeadqutiers~$~_l ”_,-.: ~

d

~--- - =\.: -“=- ~*.. *—..——————

3
were located in Flag Operations aboard the USS Est es. This C P functioned by emploj-ing

three 250-watt Motorola radio links to start the timing signaIs and the sequence timer, ‘nd to

‘hes-em”ne- ~ “

actuate the emergency stop n 70 op Enyu. The voice time broadcast was trz~siz!tted in
with the exception that only the l-t 15 min were tape re-

corded and automatic y transmitted from Station 70 on Enyu
The CP was located in Buildtng 311 on Parry, with TG 7.1 Head-

9 on the same island. These stations were fn contact by a telephone
“Hot Line,” normal telephone, and two VHF voice radio nets. CTG 7.1 was fn commun!c?.tion
wfth the Estes, the Alr Control ship, on station 20 miles off Parry, by AN/TRC radio through
the Parry svdtchbo~d. hfessages, Secret and below, to other elements of TG 7,1 in Lhe S!\:!ni
area and all off-site stations were transmftteci and recdved over the Parry T:sk Force “on
Lfne” RATT circuit with Samson (synchronous mixer) through the relay -cryp~o cezter at Enl-
weto~ All Top Secret and Restricted Data traffic w enciphered “Off Lfne. ” The voice time
broadcast was transmitted manually from the CP over the Baker and TG 7.1 Admfn nets from
-3 hr through zero with an automatic tone signal replactng the Hack for the last 15 min.

3.13.1 Communications by Electrical and Electronic E@pment

Various types of electrical and electronic communications equipment were used to provfde
TG 7.1 with the means to matntafn close liaison between the separated projects in the Forward
Are& These types incIuded an intercommunications net between offices, telephones, six seFa-
rate VHF radfo circuits, an HF voice radio circuit, and a radio teletype circuit. The radio
teletype circuit was installed and maintained by EG&G and operated, with the exception of the
Crypto-Samson (synchronous mtxers) processing which was the responsibility of CJTF SEVEN,
in conjunction with the Mail and Records offices. The transmitting and receiving stations for
this net were located at Parry, Enyu, and Eninman and were in operation normally seven days
a week from 0730 to 233o hours and on a 24-hr day at the discretion of CTG 7.1. Thfs circuit
was cleared for messages up to and including Secret Restricted Data and w= available to all .

4‘wAm
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TG 7.1 personnel; as a result it proved to be invaluable in providing a rapid and secure means
of communications during the build-up phase.

Communications to addressees outside the PPG were transmitted through Headquarters
JTF SEVEN Communications Center, Parry Island. These messages were examined for clas-
sification, content, and involvement of other task units or agencies and released by one of a
group of seven persons designated by CTG 7.1. All postshot messages which released data,
regardless of their destination, were released personally by CTG 7.1.

3.13.2 Mail Service

A Mail Room was established in the Forward Area to process all official mail of the Task
Group Headquarters and of personnel of LASL. This section was responsible for logging all
classified incoming correspondence and teletypes and all outgoing correspondence and teletypes,
both classified and unclassified. Distribution of these documents w= made from the several
locations of this section. Personal mail for the personnel of the Headquarters and LASL per-
sonnel was also distributed through this section, which maintained a centralized file of cor-
respondence and a master file of teletypes.

This section operated primarily at the Headquarters on Parry Island. Because of the two-
atoll operation it also operated a section on Eninman and aboard the USS Estes. Additional logs
were maintained for correspondence and teletypes between atolls.

The Mail Room also assisted other organizations of the Task Group, such ss Cameo, Rad-
Safe, Lookout Mountain Laboratory, and DOD projects of TU-13, by keeping 6.n accountabfllt y
of all teletypes and occasionally processing their official mall.

[“
3.14 SECURITY

.

With the formation of TG 7.5 for AEC participation in Operation Castle, a large part of the
aecurlty responsibilities formerly exercised by the J-2 Section of the Scientific Task Group vnM
transferred to TG 7.5. The security responsibilities remaining with TG 7.1 were certain s8-
pects of personnel security and a security liaison function, which were delegated to J-1 and the
Classlficatton Officer, respectively.

The personnel-security function involved coordination with numerous agencies and units
of AEC, DOD, and their contractors during the preparatory and planning phases to assure that
all personnel expecting to participate in Castle at the PPG satisfied security requirements
before leaving the continental United States. J-1 maintained a roster ,showing the clearance
status of all personnel known to be scheduled for participation. Verification of existing clear-
ances was obtafned from AEC sources. In some cases the appllcatio@ of previously uncleared
personnel were handled through J-1 to Headquarters JTF SEVEN. J=i was not an authorized
source of clearance data but used its contacts and familiarity with the numerous projects to be
of assistance in clearance matters.

Q clearances were processed in several ways, according to the applicamt’s organizational
comections and his situation. Most military personnel were processed through their parent
service to AEC, Washington, and some through CTG 7.1 and CJTF SEVEN to AEC, Washington.

Most civilian personnel were processed through their employing agency to AEC, i.e., an em-
ployee of a firm having a contract with LASL was processed through his own personnel OffiCe
to the Los Alamos Field Office of AEC. A civilian contractor of the Department of the Navy
processed his employees through the Navy personnel and security channels to AEC, WaShin.gtOW
By liaison, J-1 maintained cognizance of the status of applications until clearances had been
granted. In a few cases where clearances appeared doubtful, applications were withdrawn and
applicants did not participate. At the conclusion of Castle, J-1 ‘requested, through CJTF SEVEN,
termination of all Q clearances that were granted on behalf of, or extended to, JTF SEVEN.
CTG 7.1 had no authority to grant military clearances; when required, this was done by CJTF
SEVEN.

Prior to the overseas phase, badge requests were prepared for personnel of TG 7.1 and
forwarded to CT(3 7.5, and security examinations and certificates were accomplished. In cases

Awlio
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where these requirements were not satisfied prior to departure for PPG, th~y were completed
as soon as possible after arrival of personnel at PPG.

Security policies for Operation Castle originated with CJTF SEVEN and TG 7.5. TG 7.1

made suggestions -and comments on policy matters as requested but was not responsible for
promulgation. Once policies were established the J-1 Section of TG 7.1 disseminated the in-
formation to members of the Task Group.

3.15 CLASSIFICATION ACTMTIES

3.15.1 Classification

Several classification items unprecedented in past operations were involved in Operation
Castle. The inclusion of two firing sites, one at Eniwetok and the other at Bikini, aImost 200
miles distant, required a representative at each site. The problem of native evacuation from
other atolls and the accompanying medical program at Kwajalein introduced unanticipated
cl=sification problems and resulted in even another source of classified material. The fact
that two eeparate laboratories participated in the program of devices to be detomted required
decentralization of the preoperational activities. However, a uniform classification policy
throughout the Task Force was ensured by the designation by the AEC and CJTF SEVEN of
the Scientific Task Group representative as over-all classification authority.

It 16 to be noted that classification practices were more realistic during the present opera-
tiom Based on e~perience from earlier operations, the Ccuitle classification guide recognized
as no higher than official Use Only those items of no security significance. Incidentally, the
President’s speech before the United Nations, the Ivy film declassification, and the routine
announcements made after several of the shots all contributed materially to the avoidance of .-.
many problems and the more realistic approach to security classification.

Another important factor in the maintenance of respect for security and classification =
the support given by the Security Section of the Communications Staff (7-5) of JTF SEVEN.
Early in the operation that section was briefed on classification policy by the Classification
Officer, and agreement was reached that apparent violations of communications security would
be reviewed by the Classification Office to avoid improper allegations of sedurity violations
that in the past proved unnecessarily disturbing to the alleged violators, with the consequent
disrespect for all security procedures.

Good” first-hand guidance for proposed general classification-guide c~es was provided
by the meeting at the test site of the Nuclear Weapons Classification Subcommittee of the senior
reviewers.

:,

The Classification Group undertook the review of Forward Area files foi regrading in ac-

cordance with Executive Order 10501 and implementing AEC directives, particularly in the
regrading of Restricted Security Information material.

3.15.2 Security Liaison

In accordance with the policy of avoiding duplication of effort and maintaining uniform
security standards, the Scientific Deputy and CTG 7.1 eliminated a separate security (J-2)

staff within TG 7.1. Reliance is placed on the security education programs of the respective
home stations of the several participants and the over-all program of JTF SEVEN 6nd the AEC
TG 7.5.

(a) Physical Secun”ty. The physical security aspects in so far as AEC materials are con-
cerned were almost exclusively the function of the Security Office of Tf3 7.5. The Classification
Officer indicated operations, areas, and equipment that involved security significance and the
Security Staff of TG 7.5 provided the physical security protection and access procedures, in-
cluding a badge system.

‘t

●

(b) Communications Secun”ty. The communications security w~ handled by the J-5 (Com-
munications) Security Section of JTF SEVEN, with close liaison = noted earlier with the Clas-
sification Office.
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(c) In-formation Security. The information security, partlculafly document control, was an
internal function of TG 7.1, mainly handled by the Mail and Records Section of J-1, with Top

Secret control being retained in the Office of CTG 7.1. Policies followed in document control
were monitored by the Classification Officer as security liaison to be certain that practices
were in conformance with the appropriate AEC or military regulation as previously coordi-
nated with J-2 of JTF SEVEN and the Security Office of TG 7.5. The securitv liaison repre-
sentative reviewed all such coordinated documents before issuance to be certain that they were
realistic and did not materially interfere with operations. Incidentally, J-4 of TG 7.1, working

with TG 7.5 and the Classification Office, disposed of considerable classified material.

3.15.3 Photographic Control

Control of photography, in a sense, was part of the security liaison function but was of
efficient magnitude to be considered a separate responsibility. In addition to the current re-
view for classification of photographic records, it was necessary to advise on special practicem
relating to security control of photographic materials. To avoid the excessive tentative mark-
ing of photographs as Secret Restricted Data pending official classification in accordance with
JTF SEVEN regulations, the Classification Office kept substantially current with all photog-
raphy, thus avoiding unnecessary security procedures and possible confusion as to the actual
classification of such material.

The change of procedure for this operation which permitted some Scientific Task Group
personnel to take their own pictures instead of using the official photographic units, TU-8 and .
TU - 9, introduced some new security problems. It is believed that the whole photography system
must be reexamined. &sociated with the problem of photography is the control of binocular~
and telescopes. The present strict controls on these optical instruments are time-consuming
and fruitless in view of the ready access to similar official optical equipment, e.g., on the-
bridge aboard the several ships of the Task Force. I

3.15.4 Legal Advisory Problems
$

As in the past, the Classification Officer provided preliminary legal advice on patent mat-
ters, income tax, and miscellaneous investigations. The Classification Officer spent a con-
siderable time as a Claims Board member and processed claims for contractor employees of
the AEC.

3.15.5 Organizational Matters /

The original classification guide was prepared al the home station of the ClassUication
Officer, submitted for review by several of the participating organizations, and approved by
AEC and DOD authorities. Preopera,tional classification questions were handled by AEC Head-
quarters in Washington, the Classification Officer, and the classification representative of
Livermore. When the Task Force moved to the Forward Area, a representative of the Classi-
fication Officer opened up the Classification Office in the Task Force Headquarters. About two
weeks before the first detonation, the Classification Officer with one associate undertook the

operation of the Classification Office with the aforementioned associated activities. Meanwhile,
the home representative of the Classification officer, supported by AEC Headquarters and
Livermore’a classification representative, handled the numerous Stateside problems associated
with the operation. For most of the period the CIiuwiflcation Office was comprised of two
persons, with a third man part of the time.

3.16 TECHNICAL REPORTS

The primary responsibility for completion and editing of technical reports is one handled
Stateside in the postoperational period. However, a good practice adopted in this operation was
the preparation, -while in the Forward Area, of current summary reports
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~?~o interim ~+ports On the ~csults of the \filitary F:ffi:c~s proje,’ts. C)n~ C.;r!. ‘,~r of (~IP ~!3S- 9

sification Office spent some time in a tectmical editing ca~acity on scientific rtipcrts.

3.17 DISPOSITION OF FORCES (ROLL-UP)

3.17.1 General

redep~yment of ‘I% 7.1 from the PPG to the ZI commenced shortly after
Mar. 1, 1954, and continued through the latter part of hfay 1954. Per-

ee in a steady stream durtng March, April, and e=ly hlay, nd
Iay 14, 1954, the remalnlng personnel phased out rapidly. Prop-

eeded tn much the same manner; property and materiale no longer required

●

.

were returned at the earliest practicable date.

3.17.2 Phase+ut of Pereonnel

Estimates regardfng the ph=e-out of personnel were obtained from the c~cmth!y s’ :IUS re-
ports eubmltted by the varioue elements of the Task Group throughout the latter part of 1953.
The statement of concept of operations issued on Oct. 20, 1953, planr.ed for the last d?!.~dlon
to take place on April 22, and, consequently, all personnel phase-out c stirnates were p:edicted
upon that schedule.

Deeplte schedule changes the over-all rate of personnel phase-out through March and Aprtl -
was approximately as predicted in 1953, although particular indlvtduals or units may have
changd plans several tlmee. The predictions made in 1953 envisioned the Task Group strength /
on April 24 (two days after the flna.1 test as conceived on October 20) to 67 per cent of the peak
of Febma.ry; in actuality, the April 24 strength was 6$ per cent of the Februav peak From -. ~
this date on personnel phase-out was directly related to the completion of the remaining tests.

The Headquarters Commandant at Parry Island made all the necessary arrangement for
‘i

the departure of each individual. TM included endorsement of orders, MATS reser~at!one,
reservations for personnel traveling from Hawall to the mainland vla commercial carrier, and
clearance from VVUIOUSoffices on P=ry Island. It waE at flret planned that q least four days’

.

notification of departure be gtven the Headquarters Commandant However, due to the rapidly
changfng situation and operational neceeelty, thts four-day notification %ZMwa-lved - a rc IG’L~e-
ment, and many persons were processed with 12 hr or less advance notice.

The great majority of the Task Group personnel were airltfted by MATS to Hic?cam. The
military personnel and government-employed civilians continued on to Travis Alr Force 13?se
on MATS, whereas nongovernment civtlians proceeded vta commercial carrier from Hawatl.
A few of the Ta8k Group people traveled back from the For-d Area by MSTS and naval vessel.

The decre=e tn population 1s shown graphically tn Fig. 9 .S.

S.17.S Property Roll-up

The property roll-up of TO 7.1 can be dlvlded tnto two phases: first, the gradual
of property ,durtng the actual operational stage and, second, the final complete roll-

-“

...

e first phase took care of equipment that was excess or had served its operational pur-
pose and included all the equipment of UCRL, since
ects, wfth the exception of a small chemistry group,
Property from the first phiwe VV= returned to the 21 on the Dalton ~
cm-go vessels.

-

al phase of roll-u W= to cotitnue unttl
1 days. The follo ove the remainder of

“the property to the ZU Sgt Gammon, May 17, 1954; l% Merrill, May 30, 1954; and Pvt Joe E.
Mann, June 25, 1954.
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It was originally pkumed to have Biktni equipment prepared for%hlpment to the ZI and
out-loaded from Enyu. Because of the damage done to the camp facilities and the high rate of
contamination at that site caused by the Bikini series of shotg, it was necessary to return all
property to Parry for packing and return to the ZL Return of equipment and heavy trailers
was scheduled on a priority based on future needs for the equipment.

3.17.4 Headquarters Roll-up

As of 2400 hours, May 21, 1954 (Eniwetok time), Forward Area Headqu@ers of TG 7.1
cIosed. After this date all electrically transmitted messages were processed by the AEC Resi-
dent Engineer. Mail service continued to be handled by the J-1 Office on Parry Island until
May 31, 1954, when this function was also assumed by the AEC Resident Engineer.

On May 15, live boxes of classified records of the Headquarters departed the Forward Area
for Los Alamos via Flyaway 63. On the following day an additional 19 boxes departed on a SAM
records flight. All records were alr-shipped to Klrtland Atr Force Base where they were
transshipped to Los Alamos by AEC truck Records were boxed h footlocker-size boxes. The
total weight of the 24 boxes was approximately 2400 lb. Classified records belonging to DOD
(TU-13) were escorted by their own persomel to appropriate desttnatlons.

All H&N furniture and equipment were left tn place, and all AEC and DOD accountable
equipment was returned to appropriate supply rooms.

3.18 OPERATIONAL CONCLUSIONS AND RECOMMENDATIONS

3.18.1 General i“

The support offered to TG 7.1 by other task groups was outstanding. The flexibility shown
by those task groups tn meeting the uncertain and continually changing conditions of the opera-
tion contributed immeasurably to lts success.

Q

In spite of very ambitious weapons development programs tnvolvtng two laboratories, the
DOD effects programs took approximately 60 per cent of the total support efforL It is suggested
that attempts be made to reduce this proportion tn future overseas operations.

Iii order to submit requirements for military support far enough- fn advance to meet DOD
planning criteria, they are normally turned in from ntne months to a year before the operational
period. At this time planning has not progressed to the potnt where lt is possible to predict
detatled requirements with a great degree of accuracy. Late DOD ~d other projects, and
changes tn projects, introduce additional requirements, as do maintenance difficulties at the far
end of a long pipe ltne, large peak requirements, and the possibility of late substantial changes
in the operational concept and schedules. It is therefore necessary, ii order to be able to com-
plete one of these operations successfully tn an acceptable length of time, that support elements
have a reasonable reserve of men and equipment above the bare minimum estimated to get the
job done.

Although strenuous efforts were made by the Task Force and Task Group communications
personnel, long-range communications were not satisfactory, parttcuh.rly aboard the USS Estes
where Task Force and Atr Task Group communications interfered because of limited space and
antenna space. Ship-based operations 6hould be avoided, lf possible, but lf they are necessary,
even as a stand-by measure, the Sclenttfic Task Group needs a ship of Its own (possibly shared
wtth TG 7.5) for its headquarters.

The TU-9 effort tn the field 1s, tn the optnion of the Task Group Commander, appreciably
larger than necessary to accomplish its missio~ A great deal of time was expended by mem-
bers of the Task Group posing for photography that may not be used tn any official report.
Great amounts of still photography were taken, very llffle of whtch is of any value to the ex-
perimenters. It is suggested that the official commitments of TU-9 can be carried out fn the
future with approximately one-half of the field effort involved in Operation Castle.

W./fro
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3.18.2 J-1 Section, Personnel and Administration
●

.,

Augmenting the Task Group with temporary-duty military personnel from various sources
proved helpful in meeting operational requirements with a min!muxn staff of permanent person-

nel. Since Q clearances are required for all TG 7.1 personnel in the Forward Area, allowances
will be made in the future for deIays or denials of clearance by requesting nomination of tern-

porary-duty personnel somewhat h-i excetm of requirements so that lack of clearance for some
individuals wtll not hamper operations.

The working space for TG 7.1 on the USS Estes w :s wholly inadequate for continuous
operatton over several months. Space was limited, ventilation was poor, and noise level was
extremely high. If shipboard operations are planned for the future, even as a contingency,
more adequate facilities must be provide&

Airlift of personnel to and from the PPG was not entirely satisfactory. Although the over-
all support provided by MATS was excellent, mechanical difficulties often made lt impossible
to meet published schedules. In some cases delays of several days were involved. There was
a tendency at MATS terminale to call passengers in too early and to keep them waiting indefi-
nitely without any announcements whatever aa to cause and probable length of delays and when
it was expected that flights would be called. MATS passenger relations should be substantld.ly
improved. It Is recommended that a field grade representative of the Pacific Division, MATS,
be assigned to CJTF SEVEN as liaison during the operational phase, at least during build-up
and roll-up.

3.18.3 J-3 Section, Plans and Operations

(a) Helicopter Operations. Early in the planning phase TG 7.1 submitted its requirements ~
for helicopter support. These requirements were co,mputed to fulfill the needs of the Scientific -
Task Group in accomplishing its mission. At Bikini Atoll the number of afrcraft supplied by
the Air Force Detachment and Marine Squadron was sufficient to satisfy the needs. This was
primarily due to the fact that there was a minimum of outside requests. The relaUvely small
number of H&N requests were easily integrated. However, at Eniwetok the demands of Head-
quarters JTF SEVEN and the requirements of TG 7.4 and others reduced the availability of
aircraft to TG 7.1 to a point below requirement. To further complicate the problem, as the
operaUon lengthened the maintenance problems reduced the number of operational helicopters.

Although TG 7.1 1s the largest user of helicopters during operational periods, TG 7.5 h-
substantial concurrent requirements. The Task Force and each of the other task groups ~SO
have requirements, some of which occur during the peak TG 7.1 load. In a./rivtng at total Task
Force requirements, these combined needs should be carefully considered In submitting re-
quirements it 1s recommended that the number operational be indicated rath~r th~ the total
number to be assigned.

During the first half of the operation, the TG 7.1 airlift requirements at Eniwetok Atoll
were arranged directly with the H&N air dispatcher by J-3 Section. This system functioned weI.1
for routine requests. However, in most cases, any requests involving nonroutine flights or
missions outside of normal working hours had to be referred to higher staffs. This often re-
sulted in delays. The difficulty was later corrected when TG 7.4 Operations Officers were
stationed at the airport with the authority to act on all requests. Thus the scientific require-
ments can best be fulfilled when J-3 can place the requirements directly with the supporUng
elements.

(b) 0~~-site Activities. The support of certain off-site experiments was not satisfactory
in that the support was trregular and difficult to arrange. Although the requirements of this
Headquarters were generally small, they were recurrent and irregular; however, tn the fnterest
of maximum aircraft utilization, attempts were made to integrate them with flights intended for
support of the weather stations whose locations were common to the locations of the off-site
experiments. Because these flights originated from both Eniwetok and Kwajalein, often on short
notice, integration of ‘K 7.1 requirements with the flights was not atways possible.
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It!S rec T::It?id(:d that cLf-s[te s,.i~,;,ort be p::{: ;,cd ~uch : .: 1~7.1 H,.~t-~’:lr!crs c lld

be a-ware of the support to be available. This co’lld be accompll, F.l:!l III a nv:~:>~ r of ~ 1;/s, e.g.,’
by cre~ting a regular support schedule or including a TG 7.1 representative ~hi:n p!z-.n!r~ off.

site support activity.

(c) Communications. An unclassified voice circuit from the PPG to Los .41arnos {using

commercial facilities east of Honolulu if economical and practical) {s required.
The radio teletype and HF voice circuits installed and operated by the Sclentlflc Task Group

for communications between Eniwetok and Bikini Atolls proved most successful in providing a
close liaison between the %-arious projects until the operation becl:ne shi~50rne. It 1s recom-
mended that this sanie service be provided for future PPG operations and the capxblIlty Of
operating the teletype from afloat be addecL

The 10-watt Motorola radio proved to be the most satisfactory type of rzdlo because of lta
dependability and portability. It is recommended that this type radio be provided by the mill-
tary supply system for all DOD scientific projects for future operations.

(d) Boat Support. Boat support at each atoll proved adequ~te at all times. Although the
boat pools were severeIy strained on many occasions, especially when breakdowns occurred,
no work was left undone for lack of boat support. The need for a small number of fairly fast
boats, for Firing Party and other purposes, was again demonstrated. Such a boat should be
capab!e of a speed of about 20 knots in rough lagoon waters, of going alongside firtng barges
and ships’ accommodation ladders, should be rugged and reliable, and should have two engtnes
and a good covered passenger-carrying capacity.

InteratolI surface lift was adequate as long as there were two LST’s in 8ervlce. On the
occasions when one LST - wtthdrawn for repairs or because of damage, the lift became {“
overloaded =d a fretght backlog developed. For an extended operation it is recommended that
three LST’S be ava!lable. ●

(e) Evacuation. the J-3 Section published a deta.lled
chronological evacu -5 to –1 day. This elaborate plan was neces-
sary to ensure that the evacuation of the atoll was accomplished with as little interference as
possible to the scientific preparations. As the operation progressed the plans were less de-
tatled because personnel became more accustomed to the part which “they played, and teamwork
developed. In the last stages of the operation, outllne plans were publlshed on the J-3 black-

‘ be-d in lieu of detailed written plans. Although the need for lengthy written plans dtmtnlshes
as the operation progresses, the requirement for well thought-out pl,~ns”still exists.

3.18.4 J-4 Section, Logtsttcs

J-4 tried the system of havtng supply trailers to provide on-site ‘suppIy support for ready
access of operating groups. It 1s recommended that future operations of WS nature and size
be afforded such necessary servtce in view of the favorable react.ton recelvti

Transportatners and tratlers have proved most satisfactory, and they have undoubtedly
paid for their investment in the form of reusable shipping containers, temporary field labo-
ratories, and storage untts. Their continued use is strongly recommended.

The TG 7.1 vehicle requirement, which the Task Force fulftlled, was based on careful
analysls, curtailment, and tntegratlon of requests received from the various TG 7.1 users.
Additional requirements, due largely to expanded and added projects, continued to bufld up sfter
the initial requirement was placed on the Task Force. As a result there would have been a
shortage of 1/<-ton vehicles, and readiness would have suffered accordingly had it not been for

the 27 World War KC,Clms X vehicles which were avatlable to supplement the regular allotment
during peak requirements. These occurred tn January and FebfiW, when there were seven

camps in operation and build-up was at a maxtmum.
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CHAPTER 4

SUMMARY OF TASK UNIT ACTIV

4.1 TASK UNIT 1, LASL PROGIUMS

4.1.1 Objectives

TIES

The function of TU-1 was to carry out experiments designed to measure certain properties
of the LASL-designed nuclear devices.

These measurements were, in general, diagnostic; they were not performed to measure
effects which depend mostly on yield but rather to give information on the performance of the
devices to supplement or verify the theoretical calcul~tlons on the basis of which the devtces ‘“
were designed.

4.1.2 Techniques

The techniques used to make the measurements are described in Chap. 2, Sec. 2.1.

4.1.3 Operations

In the.initial concept of the operation, it was intended that personnel would live ashore,
and it was hoped that fall-out on the various stations would allow repeated uke of the same
buildings where necessary. However, provision was made for some groups to live aboard
LCU’S if necessary for work on the close-in stations.

All the initial setup work for the stations was done while the operation was land-based.
After the first shot it was impossible to live ashore; therefore it was necessary to utilize shfp-
board space for persomel.

Except for those groups which had made provision for living on LCU’S, this move increased
the difficulties of the operation tremendously. Only the good cooperation received from the
various ships’ companies made it possible to have each shot ready on schedule, although the
schedules were often changed owing to weather delays on previous shots.

The helicopter shuttle system gave reliable transportation on short notice throughout the
operation. It was essential to the success of an operation of this magnitude.

The Rad-Safe problem was difficult but well handled. After a short transition period in the
sudden change to a ship-based operation, there was little delay caused the experimenters by
Rad-Safe requirements, and no TU- 1 persomel received large or unexpected overdoses...

4.1.4 Results

Results are given in Chap. 2, Sec. 2.1.
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1. ‘A’l=,ere possible, the decc~,tralized L,CUsetl~p’xl~ pcrsor,nel l!\’i;-g ~t thclr x.,1-}.~;.g

place is very satisfactory.
2. In order to cause the least disturbance to shipboard routine ~nd p~.sser~ers, it a~old be

desirable in future operations to mess and quarter the cxperi,menters ltmarci ship !n separate
quarters or on ships of the MSTS type.

3. Communications for experimenters were unsatisfactory when a number of cha-nncls had
to be operated in ,close quarters, aa on shipboard.

4. It is absolutely essential that the number of persons t..et’xecl~ the experlmeriter : VI hls
transportation be kept to a minimum. This is largely because of the unpredictab~e r.sture of
the transportation requirements,

5. The success of this operation was largely due ti the centralization of operational con-
trol on each atoIl in one man familiar with the experimental phases of the oper~!bn.

4.2 TASK UNIT 2, PRODUCTION

The function of TU-2 during Operation Castle was to produce the necessary cryo~enic
fluids.

To fulfill this obligation additional personnel, both cryogenic operators and mechaliics,
were hired. A training program was initiated July 1, 1953, at the facilities of Herrick L
Johnston, Inc., Columbus, Ohio, to give basic instructions in cryogenics during a two-week -
period. The training program was then transferred to the plants in the PPC for practical plagt
experience. This program continued until Dec. 15, 195S, and included the maktng of necesti
plant modifications.

The majority of the plant changes effected were designed to promote ease of operatio-nal
techniques. The hydrogen pot of the liquefier, BMdtng 344, Parry Island, was modified to con- Q
tain a catalyst so that 95 per cent converted liquid hydrogen could be dellvered to a trar.sport
Dewar. The installation of another 200 Iiter/hr Iiquid-nttrogen generator provided reserve
capability for the production of this fluld.

The production of considerable quantities of liquid nitrogen was required prlE3rfIy for
the liquefaction of hydrogen and deuterium by TU- 2. Additional liquid nitrogen was supplied
to TU-3 as a refrigerant for their transport Dewars and for experimental pur~s,~s and to
TU-12 for the latter reason. Pure high-pressure nitrogen gas was av~ii:able to Ill org i.)lza-

tions as required. It should be noted that pure compressed air deli,.- dra51e fro:a ‘he nftr - gen
generator was used to pressurize aqua lungs for members of the T~sk Force. ‘1 U-Z p: ‘ ..ed
15,641 liters of liquid hydrogen and 1036 liters of liquid deuterium for deli~ery to TU-3, M
well as the purtfied gases at high pressure. Helium was compressed In the hydrogen plmt to
fill gas cylinders for TU-12.

the liquid deuterium and 6000 liters of
liquid~y-drogen were returned to raw storage and sent back to the ZL The plants were moth-
balled in a semipermanent condition until their disposition could be determined.

4.3 TASK UNIT 3, SPECIAL MATERIALS Alfll FACILITIES

The mission of TU-3 for Operatton C~tle at the PPG was threefold. Liquid hydrogen was
to be received. stored, and -14’s use; liqutd deuterium was to be received,

stored, and transported for ‘ and the colon fo
cryogenic support equipme assembIed, thoro
operated. Cambridge Corporation, with field offices in Boulder and Denver, CO1O., was re-

afw7JHo

sponsible for all TU-S activities.
TU-3 was under the direction of the Task Unit Commander. To aid h adm!nlstration,

several groups who were under the direction of group leaders were organized according to
their specific functions.
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i?htc:. si~e ~llr...~g’g at 13~Jlder iw:iicltc-cf the de5ir3i. !:ity ,)f di~i!i::J the work l-”-i :1! ‘he
Fur.ard Area into !.XO phlses.

The first phase ‘xas devoted principally to the receiving of equipment and SLJLJP!!’:9,acti~at-
ing the CMR working area, and activating and completely checking out the refrigerated trans-
port Dewars. The second phase was a period of heightened activity during which liquid hydro-
gen and liquid deuterium were in storage in the refrigerated transport Dewars for use and de-
livery.

●

was assembled, :hm~r~ughl
‘“’?#$@:&lX&

checked out, reassembled aboard the Sta-
‘ ““--”~-” ““‘ ‘“”+... eked out; ai]d finally a trizl

run was ma e-’th’e lnal run ‘to tiiki;i. ‘“rheti_,..,%rogram embraced the delivery
of six refrigerated transport Dewa

$@H??$R:,c::p=: ●

~~~~ liquid hydr<>gen to tbc~~?.
Official word was received that the t... - ~device would not be fired o
began immediately on the disassembly, crating, and packaging of khe equipment for return to
the ZI.

—--- “--~~~m ‘“~ZT.3 t~.~ re-Official word “xas received on Apr. 13, 1954,. . ~.- . . .. A...-.
frigerated transport Dewars were returned to the CMR area, the liquid hydrogen ==s r, !J::.NI
to TU-2 for storage in tube banks, and the units were deactivated and preprmed for =ti,>.nent.

Roll-up of all TU-3 equipment and supplies was completed on Apr. 16, 1954, ar.d X!S t.rl~cd
over to J-4 Section for return shipment to the ZL

4.4 TASK UNIT 4, LASL ASSEMBLY

TU-4, the LASL-directed assembly group, consisted of member .~e Laboratory and
personnel directly involved in fabrication assembly.
can Car and Foundry Co. (ACF) personnel had

f the devices with which LASL was concerned.

~------- . .. ,,. -’=..T ~
---- .,.. “3

full trial assembles of each de-..--.>A.* ~-
vice were made at the .41buquerque plant of ACF before shipment to Erdwetok. Each device
was jigged to match its final support stand. The only assemblies not performed in Albuquer -
que involved the installations of the actual “primary immbs” and capsules. Extensive “dummy
primary bomb” installations were performed, and actual ballistic device dummies were sh!pped
to Erdwetok for final installation tests,

All the units,~’ “ ‘z–’- Y “k’.. .. a. ::A%~-- were shipped to Eniwetok by surf~ce
vessel the first week in January 1954.

TU-4 operations actively got under way chlring the first week in January,. when Lte first
group of pcop!e arrived in the Forward Area. Some slight revisions of facilities xere ~~-~u!redf
as well as some modifications to the device installations. TTial runs with dummy urdts were
initiated as swn as practicable, involvi the actual movement of ~~ummy to shot
location at Bikini; movement of th mmy, on its barge, to final Bikini anchor-
age; and trial loadings of dummies

Since original plans called for det—-.. .

‘:;::~
on barges and on~ lme sc e, the majority

nnel were assign devices. The over-all TU-4 respomibilt -
ty for each device was given ~o the LASL project leader who had followed the design ‘fid fabri-
cation of the device.

With the arrival of the devices the detailed operation plans and manuals began to fulfill
their real purpose in the direction of the multiphased operations. Close coordin
3, prior to and after arrival at Eniwetok, was accomplished in matters tnvolvin
check-outs and installations. Over-all plans were coordinated through the Staff of TO 7.1.

L.&&b&a—--—————————— ~- .. —-—- —. ----- .. . . -. -. —. . -, .-=--- --
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Jan. 25 Unit arrived at Enlwetok

Feb. 17
Feb. 18
Feb. 22
Feb. 27
Feb. 28
Mar. 1

Jan. 25
Mar. 4
Mar. 5

Final asse,mbly completed
Shipped to Bikini and trmsshipped to cab on Feb. 20
In’staIIation in-cab completed,,-.. e-, , .-

F

F

a

:.: L&a
‘.

.,~de;o’nateci

Unit arrived at Eniwetok
Final assembly completed
Unit installed on barge

Mar. 27

Jan. 25 Unit arrived at Eniwetok s
klar. 2 Assembly completed
Apr. 8 Reassembled after postponement and loaded on barge
Apr. 9 Barge departed for Bikini in LSD
Apr. 10
Apr. 15
Apr. 26 WCab’eschecked””t “

-,,bg3iss
.

:’::::=;::- -%: received ~d installed
er postponements and loaded on barge

Apr. 16 Barge towed ~ Mike crater at north end of Erdwetok lagoo% anc}iored, arid
cables checked out

Apr. 17 Support jacket removed and dummy lugs attached to the case

‘Y14 Pmdnuc’eammingcOmple’4 -

Apr. 27

‘s;‘L’‘Apr. 16
Apr. 26
Apr. 27

Unit arrived at Eniwetok by air
Final assembly completed
Loaded on barge

K@LM

In general, the detonation of these devices on barges seems to be a satisfactory method and
quite practical. Methods for logistic support of the barges were revised durfng the OPW3MOZI
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~0 ~ItS: S’Ji~the l..,~:a~c“J:’.di~bns. However, l,lrge support ~h.~u!.~ be cl.Isely txlrr. !i rd for future ,
operations. Future opcrltiol..s ma y well look to the barge mcfhod zs a useful plan for I>calizi,ng

assembly and delivery operations in a consolidated installation.

4.5 TASK UNIT 6, FIRING PARTY

TU-6 had the responsibility for arming and firing the nuclear devices detonated during the
operation. In general, two teams were utilized for the operation: one was the arming team,
which made test checks of the X units and firing racks prior to the finaI assembly of the de-
vices and the inspection and test checks of the firing circuitry involved, including the proof
testing of the Go-No-Go interlock circuit% the other was the firing team, which operated the
control equipment used for this purpose. The work of TU-6 was accomplished in close liaison
with TU-4 (assembly for LASL devices), TU-14 (assembly for UCRL devices], and TU-15
(EG&G signal md firing circuits). The missions of the arming and firing teams were accom-
plished with the aid of detailed check lists which enumerated each operztion snd the essential
measurements associated with the arming and firing of each of the nuc:ear de’; ices. The general
plan of operations used by TU-6 is given separately in the TU-6 Operations Plan.

The original plans provided for firing the various dewces from Iand-based control sti-
tions located on Enyu Island, Bikini Atoll, and Parry Island, Eniwetok Atoll, from which wire
electrical circuits originated. These circuits terminated at the various zero points. The’ first

-
detonation of the series or which the firing was accomplished by rnanvally opera-
ting the control board a ‘St ion 70, Enyu Island. However, immediately following this shot it
wa~ decided to fire the remaining devices at Bikini Atoll from aboard the command ship, the

e&s of a radio link from the ship to Station 70. The final shot of the C=t.le
series, was fired from the Control Room on Parry Island. This was the only detona-
tion of e ~er~es made at Eniwetok Atoll.

●

During Operation Castle no misfires or other delays were encountered wNch were due to

the arming or firing operations. Weather difficulties did interfere wltb the firing schedule,
however, and these delays necessitated arming and disarming all but two of the devices more
than once.

4.6 TASK UNIT 7,

4.6.1 Introduction

RADIOLOGICAL SAFETY

TU-7, the Rad-Safe unit for TG 7.1, was a continuation of the Rad-Safe Unit of TG 132.1.
Prelirnin=y to the Castle operational phases, persomel to staff the unitwere-reqwsted from
the Army, Navy, and Air Force. The Army furnished 34 persons, and the Navy furnished 11.
Civilian technical advisers of Health Division, LASL, and the U. S. Public Health Semite added
to the unit just prior to and during the overseas period.

4.6.2 Task Group Organization for Radiation Safety

Early concepts for Castle indicated a high requirement for radiation-safety mordtors. In

past operations these monitors were furnished from personneI of the Rad-Safe Task LlniL The
continuation of this policy would have meant a large unwieldy organization and an expensive
service. An alternative was proposed and accepted by the Task Group Commander. This al-
ternative was to place radiation-safety responsibility with the commanders and project leaders
and to require each project to provide its own trained monitors. Training of Rad-%fe monitors
was to be accomplished by Rad-Safe Task Unit personnel. A reserve rntmitor pool was also to
be established by TG 7.2 in case of emergency need. ‘l%e monitor, from the unit concepk
would act as radiation-safety adviser to the project leader.

Establishment of this policy enabled TU-7 to reduce its operational persomel to a.small
skeleton staff of 43 personnel supplemented by project monitors of LASL, UCRL, and DOD.

●

●
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1. USS Bairoko

a. Control element for helicopter missions
b. Laboratory elements of instrument repair, photodosimetry and records, and radia-

tion anaIysis
c. Personnel decontamination and supply sections

2. USNS Ain$worth (barge)
a. Control element for boat missions
b. Persomel decontamination and supply sections

3. USS Curtiss
a. Control, personnel decontamination, and supply sections

4. USS Este~

a. Information and administrative center “v.%,

This organization resulted from the emergeficj a
y,
~. . , situzt!on , w~,?re!n the fi<}d Rad-

Safe center at Eninman was destroyed and prolor.~@%hore-ba%cd operations became ra?lologt-

cally unsafe.

(b) Parry Rad-Saje ‘

1. Control element for boat and helicopter missions
2. Laboratory elements of instrument repair, photodosimetry and records, and radiation

analysis
.3. Decontamination elements for personnel and equipment f-

4. Supply base for Bikini and Eniwetok
The activities of these elements and various sections will be discussed in subsequent

paragraphs.

4.6.3 Training

An extensive training program was lnttiated by the unit some sti. months in advance of
operations in order that a skilled group of technicians could be available to the unit. Four Navy
electronic techrdcians attended a four-week instrument repair course at the U. S. N?vy .Atomlc
Defense School, three Navy medical technicians attended a special two-yeek radicc~.cm.ical
laboratory course at Evans Signal Laboratory (ESL), and eight &my photodosimetry ~.-!mi-
cians also attended a special one-week course at ESL.

The unit conducted several project monitor schools to quzlify project pers~n:. ?l in the
fundamentals and techniques of radiation safety. The first school was-conducted at the Xe%-ada
Proving Grounds in the second week of November 1953. A second school was conducted at the
Eninman Rad-Safe Center in the middle of February 1954. A third school w= conducted at the
Parry Rad-Safe Center early in April 1954. A total of some 275 AEC and project personnel
were quaMfied u project monitors as a result of these courses and similar courses at NRDL,
UCRL, and EG&G.

A general lndoctrtnation course was conducted for TG 7.1 and 7.5 personnel through the use
of AFSWP training films covering basic physics of atomic weapons, medical aapects of nuclear
radiation, and field decontamination. These films were shown along with the usual movie pro-
grams at all camps at Bikini and Eniwetok.

I

4.6.4 Control Element

The control element exerted supervision of TG 7.1 and 7.5 ~ctivities within radiologically
contaminated areas. Control stations were established at Parry, USS Balroko, USNS Ainswort.h,
USS Curtiss, and USS Estes. Radiological situation data were maintained in the form of slti-
tion maps at these stations. These maps were used to control activities In cent.amfnated areas.

These stations constituted clearance stations for all working parties entering contaminated
areas of 100 mr/hr or greater. Records of activities within contamtrated areas were main-
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v *
talned MI a c!-:. .’k ~,n film-!xjige ex-posures. Inse}cral cases ~>ersc, r,nel ~~~.:j~rt~i ~,re T .Llued
from 11”.forml!!on bat~, ered from L+ese preentry fGrrAS. Several instances were n~!~d in ‘vhith
individual film badges had h[gh rezdings of ex-~osure, but investigation revealed ‘that tk.e film
badges had been left in highly contaminated areas and did not represent actual e.~~wsure.

The limitation of exposures to the test Maximum Permissible Exposure (31PE) of 3.9 r
encountered many difficulties due to certain set *policies of “burning up” persojlnel and then
not using them in contaminated areu. The practice of using men continuously in contamfnlted *

areas until the records ryached the MPE led to a high number of individuals with expostircs be-
tween 3.9 and 5.0 r. The practice of returning p~i’sonnel to home stations before the co:n; !ction
of the operations necessitated a r.umber of waiver requests for exposure of 3.9 r. A sm. a!l n’~m-
ber of TG 7.1 or 7.5 personnel exceeded a two-calendar-quarter MPE of 7.8 r.

●

.

4.6.5 Laboratory Element

The laboratory element acted to provide technical service to all agenc~ss of !},e T:~k Fcrce
and consisted of the following:

1. Radiochemical Section. The center of operations for ti. !s section was a S!~:al C:ips
radlochemical laboratory trailer located on the hangar deck of the USS Bairoko, A s :r. ?.!ler
installation was cperated at the Rad-Safe blllding on Parry for ar,alys!s ~f s~n}lj~ .5 o’~’~~:,cd at
Enlwetok Atoll. This section received, prepared, and assayixl sol~d and liquid s?. :VZ!SS sub-
mitted by ot!!er elements of the Joint Task Force as well as those samples arisil}g fro.~ the
activities of this Task Unit. Results were furnished in accordance with the request of persons
submitting the sample and included such information as decay rates, specific activities, beta
energies, gamma energies, and particle-size determinations of air-borne and water-borne i

activities.
2. Photodosimetry and Records Section. Two film-badge processing points were est~b-

Iished and ran concurrently during the entire operation. The photodosimetry section af! It op-
erated in a laboratory type trailer adjacent to the radiocherrdcal trailer on the USS ~xtr~ko.
The photodosimetry section ashore operated in the Rad-Safe building, Parry. Film [ adges
were calibrated against Coco, and only gamma dosages were recorded. Du Pent packet 559 was
used; controls and standards were developed with each batch of film processd. At the com-
pletion of the operation a master list of exposures was prepared. A report of exposure for
each civllfan participating was sent to his home station, whereas in the case of m!l{! ~.ry ;~rson-
nel this report was made to the appropriate military organization. The final reposit-try ‘: r the
records of exposure wtll be the AEC Division of Biology and Medictne. f

3. Electronics Section. This section supported the activities of the above secti:;. s Ly &,e
repair and maintenance of densitometers, voltage regulators, scalers, count-rate meters, ~.nd
scintillation counters. Individual survey type instruments were repaired as sobn as pracki .~ble
after breakdown. LA addition, instruments issued and utilized by MS Task Unit were cal:br~ted
and serviced at regular intervals throughout the operation.

4.6.6 Decontamination Element

The Task Unit operated personnel decontamination stations at Wry and aboard the
Bairoko, Alnsworth, and Curtiss. No significant skin contarnlnatSon was noted in personnel
processed through &ese stations.

dvacuumEquipment decontamination became a major activity at Parry
cleting, water washing, and steam cleaning were accomplished in a newly constructed c!e-
contamination area. Decontamination of various items from suney instruments to laboratory
trailers was practically accomplished. Equipment was released to using agencies when de-
contaminated to 15 mr/hr.

It was noted during these decontamination procedures that the current instruments were
only measuring about one-half of the total radiation present. It was aIso noted that the pro-
tective clothing was absorbing approximately one-half of the total incident radjation. The ex-
tremely low ener~ of the residual radiation made sealing practices very acceptable.
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4.6.7 Supply Element

,
.

.

8

*

,

Supply stations were originally set up on both atolls, Parry station on Eniwetok and Enin-
man on Bikini Atoll. In addition to its normal functions, Parry supply was responsible for

shipping, receiving, and recording all supplies and keeping supplies moving to Forward Areas
as required. Eninman station was a base supply, and its function was to maintain eufficlent
stocks on hand in. se additional substations were required to cope with the operaUonal situa-

‘lOn&
the Eninman supply station was contaminated and was therefore elimin-

ated as a supply point. A sea-going barge was procured and set up as a Rad-Safe Control and
Supply Station. The construction aboard the barge consisted of two squad tents and portable
salt-water showers. One tent was jointly utilized by control and supply elements; the other
was a dressing and change station. Two transportainers were procured for storage purposes,
and a wooden hot locker was constructed for radiac instruments. The barge was Ued up along-
side the USNS Ainsworth during recovery and salvage operations.

A table of equipment for this operatton was set up and contained a total list of supplies and
equipment for this unit. The majority of items ltsted therein were shipped from Los Alamos
and processed through J-4. These articles arrived on dates due and in good condition. Military
items of issue were placed on LX orders, to be furnished by the Supply CXficer of TG 7.2.

Facilities for laundering contaminated clothing at Parry were adequate.

4.6.8 Radiological Situation Data Summary

(.-W d~~nco@@r~-artial Rad-Safe survey was conducted
suits (Table 4. ). Results of this initial survey were conclusive enough to cancel all activities

.

Table 4.1
H

RADIATION SUMMARY IN ROENTCENS
‘, PER HOUR*,)

Extrapolated
Island H+4 hr + 2 days

Enyu 40-60 1.0-3.0 0.38-0.40
Bikini 70-125 6.0-9.0 0.8-2.1
Aomoen 25-180 1.2–9.0 0.7$
Romurikku 400 20 0.90
Yurochl 600 30 1.0
Namu (St& 1200) 125 6.0 0.45+ 0.6

Crater 0.1 0.02
Bokonejien 1500 75f
Bokobyaadaa 280 15 2.0
Spit south of 65 3.0

Bokobyaadaa
@a. 1341)

Airukiiji through 6.0-10 0.1-0.22 0.025-0.035
Bokororyuru

Bairoko (30 miles 0.25
southeast of Enyu)

●All readings with radiac instrument AN/PDR-39 except as indicated.

@
tAN/PDR-18..

f411&

- @9

d
+ 2 &y&As a result of

wind conditions eas had become spotty in nature; there-
esenUng the H + 4 hr readings can only be considered approxl -

mate. These extrapolated values are based on a t‘1”* decay, whereas laboratory analyses indi-
cate a t-l “’ decay during this period, thus indicating values in excess of those noted in the table.

AFwLW
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Bikini lagoon contamination of consequence was confined to lagoon are;s containing au8-
pended sediment. For the first few days this area was confined to the western quarter of the
lagoon. This radioactive sediment washed over the western reef, out through the aouthweat
passage, or settled to the bottom of the lagoon in a period of three days.

No alpha acti~w was detected in swipes about the living areas of the Task Group.

-
(b)

yy
A partial Rad-Safe survey was conducted th incomplete atoll

results (Tab e 4.2). Results of thissurvey indicated no extensive recontamination of the

Ta’””~
IATION SUMMARY IN ROENTGENS PER HOUR

Extrapolated
-

Island H+4 hr

atoll

Enyu 0.03 0.03 0.06 0.03
Bikini* 0.20 0.12 0.14 0.12
Aomoen* 0.80 0.80 0.60 0.22
Romurikku* 1.6 1.7 0.75 1.1
Uorikku* 0.8–1.4 1.4 0.65 1.2

Yuroctd* 0.8-1.0 1.3 1.0 1.3
Namu* 2000 100 0.6
Bokobyaadaa* 1000 50.of 55 1.2
Ourukaen 0.04 0.10$ 0.16~ 0.04
Arriikan 0.02 0.40$ 0.32: 0.02

Eniirikku 0.005 0.005 0.05 0.01
Airukiiji 0.02 0.01 ● 0.08 0.01
Eninman 0.012 0.012 0.06
Crate r 1100s
Ships 0.02-0.04..

*Contamination
t200-ft altitude.
:Radiatlon shine from water in southwest paosage.
lAt 300 ft.

‘5”in”ize”d0ccur-
except within the Bokobyaadaa-Namu chain. An oreseen fall-out of radioactive material less

This fall-out covered &e atoll and raised

radiation levels by appro ma e y 100 mr/hr. Because of the late period of fill-out, this
radiation level would have corresponded to 3.5 r/hr fall-out at II+ 2 hr.

.

.

the~~~~~~~~~~~~”v ~Z%topsidelevelson
was much more difficult to decontaminate than

Secondary fall-out leve ed off between 0700 -0800M,
ships were Ainsworth, 8 mr/hr; Estes, 12 mr/hr; and Bairoko, 30 mr/hr. Maximum levels
were 20 to 45 mr/hr.

.,,,L-

mination covered the western quarter of the lagoo ~’”
Lagoon flushing through the southwest passage materially increased back-

ground-radiation levels in the vicinity of Chmdcaen, Bokoaetokutoku, and Bokororyur

“-9
~i~:partial Rad-Safe survey was conducted

comple e atoll results (Table 4.3). Results of this survey did indicate that Bokobyaadaa, Namu,

,i

“t

Eniirikku, Bikini, and the Yurochi-Aomoen chain were materially contaminated. Reentry and
recovery were accomplished to a large degree on shot day. No secondary fall-out was detected
as results of this shot.

Lagoon contamination was restricted to a V-shaped pattern with apex at Eninman and tips
covering the Bokobyaadaa-Aomoen area. A reading of 100 mr/hr was” obtained over the Enin-

*
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●

!yarj :,: ,hc,;.,ge at H +4 hr. En}-u :~nchorage was r! .~r I~f c“,I! :i’’i:i~fl(,i ‘L’,

&

.-.,:~~ : ‘.:71
i’,’ ‘!’)r?

&

age st ;wed tr:l$c~q
..

on!amin~tion at H+ 4 hr. -:

Th&, I

P

k-~z. , “ “crater was materially differ~.r,t~ti2~; ‘-’-~in that rl,iifioa, .+ * ,,,
levels with n the crater were dependent on “shine” from the-lip of the crater and s’~rr{l:]ding

“san~da A damage and radiation sur’:ey ‘.vas conducted ~ .&;&, ,.L.,= .

(Table 4.4). This survey covered the eastern and northern lsla~ils “f tile atoll a.d ..’1s cone u :“ ‘1,~~
sive enou h to. limit reentry to Enyu, Bikini, and Airukiiji on the first day. The s-urvej

.—

W*

w
ndlcated that recontamination was limited to the Yuroc M-.4z.:: >~:~‘;n”d

the ni-Enyu sequence of islands, No materiel secondary fall-out was encou. itci-+ lt Biklrd
as a result of this detonation.

?R.4DMTION smmAm xx ENTGENS =a. :::>:R

,/ ~--–-~:,.;.-. --

b%
.’~” -- ,

Extrapolated

~i z @q-l-

bac’’,:” .::+.

Island H+4hr + 1 day +7 days
R..-. ..’ i

@

..—

Enyu 0.03 0.03 0.03

Bikini* 5.0 0.67 0.07
3YY0.10’

Aomoen* 20.0 2.5 1.6 0.35

Romurikku* 10.0 1.6 0.80 0.50
Uorikku* 5.0 1.0 0.60 0.47

Yurochi* 5.2 Lo 0.60 0.45 i

Namu* 250 30.0 16.0 1.5

Bokobyaadas* 600 ● 16.0 9.0
Ourukaen* 0.60 0.08 0.02 0,012
Arriikan* 0.50 0.07 0.01 0.008

Eniirikku* 210.0 2.4f 1.8 0.008
Eninman 0.02 0.010

Airukiiji 0.02 0.02 0.02 . 0.018

Crater 5000 50: 60

wa!E%z~
fReading at 100 ft. @ ,
tReading at 200 ft.

Lagoon water was materially contaminated with radioactive sediment. I?ea.:i ‘tgs of 4.2 r/hr
were obtained at an altitude of 500 ft over Ground Zero. This contamimtion mc.~ed to the west
and southwest so that small-boat operations could be conducted tn the area. Lagoon P.ushhg
through the southwest passage materially increased radiation levels in the vicintty of Ourukaen,
Bokoaetokuto& , d Bokororyuru.

@Jd
A damage and radiation survey was conducted at H + 4 hr

4.5). l%i~hurvey covered the islands of the atoll and was conclusive enough to Mmlt reentry to
Enyu and Airukiiji on the first day. This survey indicated that recontamination was extensive
throughout the atoll and lagoon both to the east and wesL No significant secondary fall-out was
encountered at Bikini as a result of this detonation.

Lagoon water was heavily contaminated with radioacti
were obtained at 100-ft aItftude in the vicinity of zero point Floating objects
revealed readings of 1 to 3 r/hr on shot days. Small boats an ni-Enyu anchorage
were contaminated to a moderate degree (1 -6 r/hr). Lagoon flushing through the southwest
passage materially increased radiation levels in the Eniirikku-Bokororyum area. .-n

I!@
d~:,,’.,4- $ ‘

A damage and radiation survey was conducted at approximately H + 4 >r

le 4.6). This survey covered the islands of the atoll and was conclusive enough
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‘able MZa?!5?.%RLDIATION SUil MARY IN ROENTGENS PER HOUR
—— —.. .-. ——.— .—..—_ —---

~..

e

e- -.-. ,.. ...
1+: ‘ $;” ,, ;

Extrapolated ~-k

Igland H+4hr
:4””’:’;;1 %&rGmA’;;$” J .q$,”&

+ 1 day
P

~ ‘“”-—: .:<.
---- .-. *..*—.—. —..— —1

E nyu* 0.75 0.10 0.03 0.01

Bikini* ‘IO 8.5 0.%0 0.03

Aomoen* 140 15.0 2.0 0.40

Romurikku* 140 15.0 2.4 0.40

Uorikku* 85 10.0 1.0 0.36

Namu 1.0 ‘2.5

Yurochi* 85 io. o 1.0 0.40

130kobyaada 1.2 2.2 4.0

Ourukaen 0.01 0.50Z 0.01

Arriikan 0.01 0.60$ 0.01

Eniirikku 0.06 0.10: 0.90

Eninman Crater 6.5 4.0 100

Airukiiji 0.01 0.01 0.01
Crater* ,..; ~ 0.01 0.00

., .,——

~—6:–%LAT.:.
fReading at 500 ft.
lShine from contaminated water. .

IATION SUM.MARY IN ROENTGENS PER HOUR
.,--

ExtrapoIated
Island H+4h +1 day +5 daya* Background

Enyut 18 2.0 0.44 0.02
Bikinit 225 25 2.0 0.32
Aomoent 50 6 0.80 1.0
Romurkkut 65 7.5 1.2 1.0 .
Uorikkut 95 12 2.0 0.25-

Yurochit 95 12 4.0 1.0
Namut 10 1.0 0.s0
Bok&yaadaa 0.95 3.0
Ouruhent 3.5(?) 0.50: o.12~ 0.01
Arriikant 1.3 0.60$ 0.10$ 0.06

Eniirtlckut 0.18 0.01 0.01-1.0 0.03
AirukiiJif 0.505 0.01 0.01 0.01
Crater l.of
Lagoon 80 (west)

~ a htion shine from water in southwest PEUTSLIIP.

.

“a

●

.
SReading at 100 ft.
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r~di )active c(.)ntamication exten~ed north of a line frtim !%
.

Zi, S:[’orl<.lrf :J!l-,)~Jt

amounting to 2 mr/hr was experienced at Parry=-
y-

Lagoon water was moderately contaminated in L$e

chain and clearecf within two days.

T.b~e4.6&9~,.T,o.s...-y~
ROE NTGENS PER HOURI

Island H+~ hr + 1 day

EnIwetik
Parry
Japtan
ChLnimi
An[yaanii

Chlniqero
Runit
Piiraai
Aaraanbiru
ROjoa

BilJiri
Aomon
Eberiru
Rujoru
Ait8U

Yeiri
Bokonaarappu
Kirinian
Muztn
Engebi

Bogon
Bogairikk
Telteiripucchi
Cochiti
San lldefonso

Ruchl
Bogombogo
Bogallua
Rigili
Giriiniert

Ribaioni
Pokon
Mui
Igurtn

o
0
0
0
0

0
0
0.05

0.08

0.10

0.12

0.17

0.17

0.10

o.t4

0.17

0.17

0.35

0.42

0.70

0.98

?

60.0

?0.0

75.0

8.0

3.9

2.2

0

0

0

0

0

0

0
0
0
0
0

0
0
0.006

0.01

0.01

0.014

0.02

0.02

0.012

0.016

0.02

0.02

“0.04

0.05

0.08

0.12

0.22

6.8

8.0

8.4

0.80

0.44

0.26

0

0

0

0
0

0

0
0
0
0
0

0
0
0.OO6
0.01

0.01

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.04

0.06

0.08

0.14

0.60

7.0”

12

1.0

j.36

0.36

0.26

i

●Period preceded by heavy ratnf~L

4.6.9 Laboratory Data Summary

The bulk of the samples analyzed by the radiation-analysis section of TU-7 were water
samples. The spectiic activities in microcuries per milliliter of approximately 675 lagoon- and
drinking-water samples were determined during the course of the operat!on. Lagoon sampling
was carried on to ensure that ships’ achorages were not excessively contaminated. As the
operation progressed it became evident that excessively contaminated water could be observed
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as a result of the sediment deposited in the water and could be evaluated adequately using only
an AN/ PDR-39 survey type meter. The maximum contamination encountered in the lagoon
anchorages was 8.4 x 10-J microcurie per milliliter. The average activity varied from 1 x
10-’ to 3 x 10_4 microcurie per milliliter. No ship’s drinking water was found to contain any

detectable radioactive material.
Air samples collected in fall-out areas by vacuum type air filters and cascade-impactor

slides constituted another type of sample analyzed in the field laboratory. Upon those occasions
when fall-out was detected on board the USS Bairoko, portable air samplers were periodically
turned on as a means to determine whether fall-out was still occurring. The entire filter paper
was counted and the activity was noted in counts/rein per cu ft of air. Air samplers were also

used by the initial survey party. A cascade impactor, installed in the radiac repair shop on
board the Bairoko, was utilized to evaluate the inhalation hazard associated with the radioac-
tive particulate matter by determining the percentage of the total activity associated with
particles less than 5 p in diameter. collected on March 1, when the u=
Bairoko received a substantial fall-out indicated activities ranging from 455 to
2740 counts/rein per cu ft of air. Th actor data were also obtained during
the fall-out that ~ccurred on the Bairoko.- An average of 65 per cent of the activity was found
to be associated with particles less than 5 g in diameter.

Decay-rate measurements and energy determinations were made on various types of
samples throughout the operation in an effort to obtain detailed information on the fundamental
properties of the radioactive particulate matter. Gamma energies were difficult to obtain ac-
curately due to the low counting efficiency of G-M tubes for gamma radiation and the apparent
low energies involved. The latter also made beta-energy determinations more difficult. Gamma
energies measured on very active samples varied from 600 to 25 kev. The low gamma energies
measured were somewhat surprising. Beta energies varied from 0.2 to 2.2 Mev.

Log-1og plots of counts per minute vs time aftef detonation were utilized to obtain decay-
rate data. Samples studied included fall-out samples on the Bairoko, water samples from the
lagoon and drinking-water samples from Rongelap, crater samples, and air samples. The fol-
lowing results represent a cross section of the different types of samples studied and the cal-
culated slope of the line obtained by plotting the log of the activity vs the log of the time after
detonation.

*“’ys:d1”3’at+25

1. Fall-out sample on the flight deck of the Bairok
2. Lagoon sample collected 1220 Apr. 7

days. .
3. Air sample collected Apr. 26,

WS.*:Z::W

les from Rongelap indicated an average slope of -1.48 from
0 days and a slope of -1.80 until last counted. -

assigned to the radiation-analysis section included tie analysia of
urine samples for tritlum content; examination of food, soil, and water samples obtained on a
resurvey mission to Rongelap and Uterik; a study of the decay characteristics of contaminating
material on vans being shipped to the United States; and analysis of water samples obtained
during a water surve ~’lm .

4.6.10 Conclusions and Recommendations

(a) Conclusions. The present maximum permissible exposure of 3.9 r per 13-week test
period is not a realistic MPE in consideration of heavy work loads in extensively contaminated
areas. The use of waivers to cover exposures in excess of this MPE becomes a needless rou-
tine without much significance when operatlone are conducted in large contamination areas
without much interval between detonations. A large number of individuals did exceed 3.9 r, but
very few exceeded 6.0 r.

The uUlization of project personnel as monitors proved itself with few exceptions.
Procurement and clearance of personnel must be accomplished at least four months in

advance of operations in order that selection and training can be completed and in order that
the unit can be completely assembled prior to movement overseas.

“c
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fb) Recommendations. The teat MPE should be ba8ed on calen~ar quarters of 3.9 r and

should consider the preparatory phases as well as the oPeraf-ional phases of the overseas test.
A pool of experienced monitors must be made available to the Rad-Sa.fe Unit to support

independent construction operations and supplement project-monitor activities.
Personnel-procurement planning should be initiated at least one year prior to operation,

and personnel should be selected for training at least four months prior to operations.

4.7 TASK UNIT 8, TECHNICAL PHOTOGRAPHY

The following were the assigned responsibilities of TU-8 during Operation Castle:
1. To make all negatives necessary to provide full report coverage for TG 7.1 scientific

programs, untts, and staff secttons in black and white and color still and motion pictures.
2. To provide construction, accident, and general record coverage.
3. To make techrdcal documentary records in still and motion pictures of each operatton.
4. To provide facilities and ald to scientists in the processing of scientific photographic

records.
5. To store, issue, process, and account for technical documentary film in accord~ce

with security and classification instructions.
These responsibilities were fulfilled. To implement the necessary coverage, 17 men were

phased fn and out of the Forward Area from Graphic Arts in Los Alamos. Individual phasing
cycles approximated six weeks. In addition to these men, six military men were assigned to
TU- 8 Forward. After the first shot two photographers operated under a section leader from
the ships based at Biktni. i“

Statistics are as follows:

4200 black and white negatives were maae, and two prints were made from each negative.
700 color transparencies were made, including those made at Kwajalein for Project 4.1.
15,000 ft of 16-mm stock footage was made.

TU-8 processed many units of scientific records and provided darkroom space, equipmenk
and supplies to many scientific groups.

4.8 TASK UNIT 9, DOCUMENTARY PHOTOGRAPHY

4.8.1 Mission
)

Operatton Castle was documented on film, both still and motion pjcture, aerial, ground, and

underwater, as a basis for a photographic record for historical purpe’ses and subject matter for
a considerable number of motion pictures depicting the scope and conduct of various phases of
Operation Castle.

4.8.2 Organization and Command Relation

The Joint Chiefs of Staff at the request of CJTF SEVEN established a military require-

ment for the USAF Lookout Mountain Laboratory to support Operation Castle, and Headqu=ters
USAF approved its employment to organize and support a technical photographic unit (TU-9) as
part of TG 7.1.

4.8.3 Requirements

(a) Preliminary Requirements

1. Photography of General Clarkson, Dr. Graves, Admiral Bruton, and General Estes
delivering security lectures was taken and used for showing in the Forward Area to all Task
Groups.
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2. Thirty security trailers emphasizing the need to guard against carel~ssnee$ were made

for the purpose of ahowing to Task Groups in the Forward Area.

3. operation Tigercat. Documentary coverage was made of the TG 7.4 dress rehearaal
for Operation Castle at San Diego, CalIf., in October 1953.

(b) Final Requirements

Complete documentary motion picture and still coverage of Operation Caatle was required
and obtained to produce the following:

1. Six “Quickies” (one for each shot). Each Quickie contained a description of the device
used, major Instrumentation utilized, operational difficulties encountered, anticipated reaulta,
and actual results. Narration in all cases waa restricted to Maj Gen P. W. Clarkao%
Alvin C. Graves, or a member of TG 7.1. These Quickies were primarily intended to be a
method of informing the top officials of the AEC and the White House of the progress made in
the Forward Area, and Classification was Top Secret Restricted Data. This program was
aponaored by JTF SEVEN, and print distribution was limited to two prints for DMA, Washington,
D. C., and one print for CJTF SEVEN.

2. Task Force Commander’s Report. This was a consolidated factual report nnrated by
Maj Gen Clarkaon and Dr. Gravea, summarizing the operational problems, expectation, and
results of Operation Castle. Classification was Secret Restricted Data. This program was
sponsored by JTF SEVEN, and exact print distribution ia to be determined later.

3. Department of Defense Picture. This was sponsored by JTF SEVEN with emphasis on
military participation and military effects as related to high-yield devices. It waa intended as
a training film. Classification is Secret Restricted Data, and exact print distribution will be
determined later. /.

4. Public Release Picture. This was sponsored py AEC and was Unclaaaified. The purpose
was to inform the public of the recent teats conducted at the PPG, and print distribution will be

determined at a later date.
5. Cloud-study Photography. Rate of rise and spread of nuclear cloud from time zero to

zero + li/2 hr. Footage was exposed from four separate aircraft orbiting around point zero and
then around the cloud as it dispersed. Sponsored by AFSWP. Photography and processing by
TU-9 and interpretation by EG&G.

6. Crater-survey Photography. Oblique and vertical motion-picture photography of all
craters was made. Photography and proceaaing was done by TU-9, and interpretation was done
by Army Map Service, with final evaluation by Stanford Research Institute.

7. Base-surge Photography. High-altitude coverage of base surge was carried out.
8. All film exposed on Operation Castle, both still and motion picture, is being cataloged

and indexed, Cataloging is being accomplished by the use of the microfilm p~ceas with one
copy of the final catalogue distributed to LASL, Loa Alamos, N. Mex., and one copy to AFSWP,
Washington AFSWP is to be the coordinating authority for additional prints required by DOD
agencies of any stock footage shown in the catalogue.

4.8.4 Operations

(a) Wheeler Laboratory. The requirement for Quickie type films containing live photog-
raphy and synchronized sound necessitated a radical operational change so that delivery in
Washington could be accomplished five to seven daya after each shot. This change consisted
of the acquisition of a laboratory at Wheeler Field, Oahu, T. H., and staffing it with TU-9
personnel to cut transportation time required for ZI processing. This laboratory functioned
above expectations and averaged 9 hr processing time from receipt of shot footage until re-
quired prints were ready for return to the Forward Area. The adoption.of this procedure
saved an estimated 36-hr in-transit time which would have been required if work had been ac-
complished at Lookout Mountain and thereby permitted TU-9 to meet all Washington delivery
dates on schedule.

(b) i3ikini-Eniwetok Operations. During the early portion of Operation Caatle, elements of
TU-9 were baaed on both Bikini and Eniwetok Atolls. This divided effort was necessitated
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pr!:; ..lr!ly by I!;e amt. l+~F,r,,;iti)f activity occurring ~in:~... ‘T .+t<]lls, bu! [r~:.:.;~ ,rtl!!on5!} =, b$i,

prc,b;c:ns fur :.nen and Oquipment were 2 contri!]uti(g f:l~’tor. The :ra!n d!s”tl~. R- ;C t~~!51s ‘

split activity was the inability to pool equipment for joint use. Occupancy i)! the E:i!l\man comp-

lex was concluded eulier than expected, after which all TU-9 operat!ona ‘xere carr!ei on from

abmrd ship or from Parry Island.

(c) Ground Crews. A total of five camera crews and one sync sound crew c.~<;osed the

bulk of the footage on Operation Castle. Each camera crew waa augmented by one still photog-

rapher, was mobile, and was completely equipped. The m=lmum number of Lookout Mounti
Laboratory personnel overseas at any one time was 50. Personnel were returi.:fl to the ZI as

soon as the workload permitted.

(d) Aerial Crews. Three C-54 aircraft were obtained on loan from MATS and rnodlfied at
Norton Air Force Base to accept camera racks and associated equipment fabricated at Lookout
Mountain. One RB-36 provided the platform for the high-altitude cloud stut!es. Ml follr air-
craft participated in one practice mission prior to departure from the ZI acd c-e prxctice mis-
sion before the first shot. No C-54 aircraft atmrted on any of the photographic :::: ~~!ons.

4.8.5 Remote Installations

Six remote camera installations were utilized on most shots. These lns!al:it!:Irs were
designed and fabricated by Lookout Mountain and were located at various s’~atcg!c points
adjacent to Ground Zero, yet so positioned to facilitate recovery by helicopter or hf-bai

Owing to unforeseen circumstances beyond the control of TU-9 (heavy fall-out, irradiation

of film, tidal waves, inability to recover, etc.), not all footage obtatned was utilizable. That
which was salvaged, however, yielded some photography.

(.

4.8.6 Film Exposed
●

As of May 15, 1954, the following amount of film, both still and motfon plct’~re, had been
exposed during Operation Castle:

16-mm
16-mm
35-mm
35-mm

KCO 83,600 ft
B/W 64,600 ft
B/W motion picture 23,100 ft
EK motion picture 20,100 ft

4 X 5 B/W SttHS
K-20 B/W
K-20 EK
K-20 and K-24 EK 5Y2 X 51/2
4x5 EK still
K-17 972 X 972 EK
K-17 972 X 972 BW
2Y4 x 2~4 BW
ZV4x 2?4 EK

3,540 ea
150’ea
150 ea

3,360 ei
’332 ea

1,600 ea
8,400 ea
1,200 ea

96 ea

4.9 TASK UNIT 12, UCRL PROGRAMS .+.

TU- 12 was created for the purpose of carrying out diagnostic measurements

spect.flc measurement
The work o; this Task Unit

was organized under four programs. Program
Program 11, made measurements on all the shots at Operation Castle. The summary of tie
techniques and results of this program, aE well as those of the other programs, is given in

, was to carry out t!!e Gace& Tene% and alpha meas-
urements Program 23, Scientific Photography, attempted to
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~ dilii-.-~;:::pex.study hydrodynamic motion
Phonex, meaaured the energy spectrum of the neutrons
perimental equipment worked satisfactorily, but bad weather caused a serious loss of data in

Program 23.

4.10 TASK UNIT 13, DOD PROGRAMS

TU-13 was assigned the mission of directing the activities of the various DOD groups
parUcipating in the Military Effects Program of the operation. A total of ten officers and five
enlisted men were assigned to the Task Unit Headquarters Staff. The total personnel in the
participating projects varied from 150 to a peak of 350 during March and April. Of the Head-
quarters personnel, six officers served as Program Directors for the six DOD programs, and
the remainder performed necessary administrative and operational support functions. In addi-
tion, several of the Program Directors performed various support funcUons outside their
particular program.

Because of the split nature of the operation between Bikini and Eniwetok, it was not pos-
sible to maintain as complete a staff at both atolls as would have been desirable. In general,
project planning was done at Eniwetok since this was the main base of operation. The majority
of the on-site preparatory work was done at Bikini, where five of the six detonations took place.
The principal staff agency of TO 7.1, with whom continuous coordination had to be effected dur-
ing the operation, was J-3, and, since coordination of all Bildni operations was exercised by a
J-3 office in that area, it was frequently impossible, because of the limited number of super-
visory pereomel in the Headquarters of TU- 13, to maintain the close liaison which is essential
in an operation of this e. .This situation was further aggravated by the shift to a ship-baaed
operation d by the necessity for-maintaining readiness status for two shots,

k, simultaneously.
In spite of the above, participation of TU-13 in the various shots was in close agreement

with the origiml plan. In dome instances the scale of participation had to be reduced consider-
ably. This was due to loss of equipment in a fire on Eninman, the attrition of test equipment
due to repeated delays, and the lack of sufficient equipment to maintain complete readiness at
both atolls. However, in other cases (for instance the fall-out program), the”weather delays
allowed sufficient interpretation of results to conceive and carry out additional measurements
which contributed appreciably to the success of the over-all program. Results of the various
programs’ are summarized in Chap. 2.

In general, it IS felt that participation in the operation was successful, particularly in view
of the many changes which were necessitated by weather delays, changes in ~eld, changes in
shot locations, and the cancellation of one shot for which a complete blast lIW had been con-
structed. In future operations of this type it is believed that the DOD test organization should
follow the general pattern of TU-13. Closer supervision of project activities and better liaison
and coordination with other Task Units and Task Group Headquarters should be sought. Indivi-
dual projects to be included in a future test of this scale should be designed with a much greater
degree of flexibility.

4.11 TASK UNIT 14, UCRL ASSEMBLY

TU-14 was concerned with the design of two devices to be tested at the PPG during Opera-
tion Castle. During the continental phase of this program, thi Lm
design, fabrication, and mock-up assembly of the two devices,
addition, coordination work was done with GMK, W, and J-D
Boulder; and Consolidated Western Steel, who constructed and assembled the case and support-
ing structure.

The associated components for the two devices were shipped
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W%tenth,e....- . . -- —
was made, disassembly of the dev!ce was started, and

za on Parry. The SF commnents are
being chipped to the ZI for reclamation.

One difficulty encountered during the assembly of ryogenics was the appear-
ance of an air plug In the deuterium venting Ilne, whlc a nonexplosive bursting of
several of the cryogenic components. Approximately one week’s effort was necessary to return
the cryogenic s ‘ to the operatlrvg condition that existed before the accident. -

~q” ,&device was constructed 1
dur g the latter part of January and February. w..

*

.. .... ~~e construction was essentially compl

‘he”-
evice was detonated at 0625 local time, Apr. 7,

4.12 TASK UNIT 15, TIMING A!!D FIRING

Prior to the operational phase of Operation Castle, TU-15 had planned to fire all the
devices from the manned CP, Station 70 on Enyu at Blklni, and Building 311 on Parry at
Eniwetok. Installations were made first at Bikini AtoH with the timing system controlled and

M

monitored from Station 7 re the radio signals were also generated.

The first sho with lts attendant radiological and personnel safety problems,
demonstrated the undesirability of mannfng the control station at least for large devices. .

TU - 15 reassembled and supplemented the Operation Ivy radto control equipment and in:
stalled it on board the USS Estes with the receiving and decodi equipment on the 300-ft Enyu
tower. This system was checked out within z?wee ‘and was used to fire the re-
maining Bikini shots.

No-difficulties were experienced with the hard wire or radio signals, although some Blue
Boxes at great distances did not fire because (1) the transmission in general was low along the
line of sight and (2) as in Mike the first light emitted was of relatively low intensity and pre-
dominantly red in color.

The Eniwetok shot was fired from a reamed station on Parry, with the device located in
the Mike crater, and again no ciifficultles were experienced; the television ud tore rnonltoring
systems were not used because of the cancellation of thetr respecti~e shots.

The only timing-system failure reported on the operation was fie fai!’:re !~ get a 1 -nin
radio signal by Sandi The equipment had not been dry-r: ?., l-t m ar.~lJsts of
the failure will be at .-

The Bhangmeters are considered a part of the timing system within the EG&G dlvisi~n of
responsibility and are reported herein.

The standard Bhangmeters dtd not trigger on shots where the transmission waa low, but a
Bhangmeter in a B-36 airplane ~ve correct results on all shots at tactical distances and hence
proved the usefulness of the device for yield measurements from aircrafL

An experimental osclllographic Bhangmeter gave results on all shots and yielded much in-
formation on the relattve red and blue light levels as seen by photosensitive surfaces.

TU- 15 had no great difficulty in matntalntng timing systems for alternate firing in both
atolls and was in fact prepared to radio-fire in both atolls.

TU-15 would recommend that, in the futuse, preparations be made to radio-fire all large
devices and to expand the radio time signal system so that hard wire need only be used in con-
gested locations and for critical experiments. In this way the most satisfactory and economical
system can be used.
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APPENDIX

MAPS OF ENIWETOK AND BIKINI ATOLLS

.
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