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FOREWORD

This report has had classified material removed in order to
inake the information available on an unclassified, open

publication basis, to any interested parties. This effort to
ceclassify this report has been accomplished specifically to
support the Department of Defense Nuclear Test Personnel Review
(NIPR) Program. The objective is to facilitate studies of the
low levels of radiation received by some individuals during the
aluospheric nuclear test program by making as much information
as possible available to all interested parties.

The material which has been deleted is all currently
cl. ssified as Restricted Data or Forinerly Restricted Data under
tic provision of the Atomic Energy Act of 1954, (as amended) or
is Neticnal Security Information.

This report has been reproduced directly from available
copies of the original material. The locations from which
i,aterial has been deleted is generally obvious by the spacings
ana "holes" in the text. Thus the context of the material
deleted is identified to assist the reader in the deterinination
of whether the celeted information is germane to his study.

It is the belief of the individuals who have participated
in preparing this report by deleting the classified material
and of the Deferse Nuclear Agency that the report accurately
portrays the contents of the original and that the deleted
material is of little or no significance to studies into the
amounts or types of radiation received by any individuals
during the atmospheric nuclear test program.
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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 experimentn!

devices, six of which were to be in the megaton range and several of which were to be proci

tests of weapons; second, to obtain th2t diagnostic information on these devices which is necés-

sary to evaluate properly their performance in case of either success or failure; and third, to

obtain effects information for megaton-region devices.

re a a [The first five of

these were designed by the Los Alamcs Scientific Laboratory (LASL), and the last two were

designed by the University of California Radiation Laboratory (UCRL) at Livermore. During

the operation, observations were made whichallowedchangesinthe devices and even removed

some from the schedule. The first two fired,! Agave yields appreciably

above those expected\.. | . oo ~ F

 

T “Thesurprisinglylow yield uf ~__thethird shot fired, cOmbined withth: ~
of the diagnostic measur...ents acs cisted with that shot, led to a belief that the, f 4
Would not be profitable s ul the. cli» that shot was canceled. Thustheoperation co..."

wwiththefiringofsixshots 7’i
+

.
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2.1.8 Program 16, GammaIntensities at Late Times

(a) Objectives

1. To determine the number of neutrons escaping the case for the Castle devices.

2. To determine the numberof fission gammas coming fromthe fireball a few tenths of a

secord after the detonation, and fromthis to determine the fission yield.

(b) 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 hydrodynamic and neutror.-diffu-

sion calealstions. After shock arrival most of the air between the source and tho detector has

been rene 4. This allows a reiatively simple esti..: ‘2 of fission yield by mea. vving fission

areas. ,

(c) Residts

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 detonaticns of the Castle series to study the upper atmosphere.

(0) 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.

Thee \g Yeleted
17
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2.1.11 Program 19, Marine Survey

(a) Objectives

. 1. To study the effects of radiation from the Castle tests on various forms of life at Eni-

wetok Atoll.

2. To study the amount and distribution of radicactive materials in living plants and ar!-

mais at Bitini Atoll,

3. A requ:r? was added during the test series for a radiological survey of Lapardi and

Kabelle Island:, Rongelap Atoll. “

(6) Techniques

Biological specimens are collected for dissection at Parry Island. There they are weished

and oven-dried before shipment to the United States for analysis. 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 thereare 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 to Teiteiripucchi and Bogom-

bogo.
3. Observations and collections were made on Rongelap Atoll. Marked radioactive con-

tamination was found in many tissues. .

4. This study of the effects of radiation will be continued for 1 year. Most of the results

are not available at present. “Praes Qo Deleted.
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2.3 TASK UNIT 13 PROGRAMS(DOD)

2.3.1 Program 1, Blast and Shock Measurements

The broad objective of Program 1 was to measure and Study the blast forces transmitted

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 by the extremely low yield’

The other project failure was brought about by the scheduled timeof firing which im-

posed unfavorable light conditions for photography.

Manyinteresting 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 varic .~ project agencigs. The following tentstive conclusions are based on preliminary data

and, ther="":°, are subject to change upos a more careful study of the records.

1. Ine o'r shock pressure-time trac: s obtained at close-in ground ranges were distorted.

2, Altnough distorted air shock wave forms were noted, no serious peak pressure dis-

crepancies (as compared to the 2W Operation Tumbler-Snapper composite free air pressures)

were noted.

3, Dynamic 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 equa! 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

2.25w'? (¢/180)'?H.R =
: p



nwhere H, =shallow water crest height in feet

R =range in feet

W = equivalent charge weight in megatons

+ angular breach width in degrees in a semicircle into the lagoon
p = relative density of media beneath fireball

Ni}

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 primary interest was the deter-

mination of the nature, intensity, and distribution of radioactive fall-out resulting from surface-

land 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.

Gammafilm- and chemicai-dosimetry techniques and gamma scintillation-counter equip-

ments were employed to evaluate initial and residual gamma-radiation exposure and to provide

information on arrival tirne and early field decay characteristics of gamma radiation fromfall-
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The fall-out instrumentation included a variety of types of collect +s, inclut.: samplers

“yr total Noaid and dry fall-out colection, intermittentt collectors, ab Dowd arr sul collectors.

“ne lagoon and island areas localto the she: cero points were heavily iste ines da for all
C operation Castle detonations| ,

Documentation of fall-out over extensive downwird scan arcs +. suit red serious ex-
perimental and operational difficulties. The problem was attached initiallybbyt!the employment

of an array of free-floating buoys equipped with sample collectors. an area survey

was mounted which involved surface and subsurface activity mmoasuncimenerWater sampling,

and hydrographic measurements. This survey covered a broad downwiid zone to a distance of

200 miles and met with a large measure of success.

__Neutron-flux measurements

;established the natureand“magnitude of theseeffectsfor these types of high-~yield

surface detonations. Initial gammaradiation and neutrons are of minor significance in relation

to other effects of such bursts.
Considerable information was cbtained on the distribution and characteristicsof fall-out

from high-yield land and water surface detunations. Extensive close-in data 4

augmented by a postshot survey of ramerous downwird islands within the path of thefall-outto

 

a range of 300 miles. The oceanog-eaphie and radiolugical survey provided good

coverage of the principal zone of downwind fall-out to a range of 200 miles. The results of the

latter, plus limited good buoy sampies taken 35 to 50 miles downwind __ , should allow

- evaluation of the nature and distribution of fall-out for high-yield surfacesater bursts,

These results indicate that surface bursts of megaton yields @ietribute canualty-producing

fall-out over areas upwards of 1600 square miles.

The oceanographic survey[_ __Yindicates that the tech: pues en:i yed, coupled with

a rapid synoptic monitor surveyof the water surface by fast surface vessels or nircraft or

both, provide a feasible method for ducumctntation of fali-out over water areas,

2.3.3 Program 3, Stractures

The objective of Program 3 «5 to study the wie ef blast in serious areas of military

interest. The nature and results of this study are tri fed th Cae fdiowing parayge aphs.

In Project 3.1 a rigid 6- by 12- by €-ft cubicle oto: GO ft froin thef jdetonation

was instrumented to record pressure vs time mn the ¢ wiocle faces, Records sere obtained, but

the pressure field was on the order of 3.5 psi instead .f the order af Wopst abhi to tad Leen ex-

pected on the basis of predicted yield, The data are yet fe be a: wiyred apdiinterprcted,

22

 



+
e
e

a
7

>
_
>

In Project 3.2 the apparent craters formed by the] = __ a _
detonations were measured by fathor:-ter soundings as originally planned. The reselts ace

given in Table 2.8, ,

In Project 3.3 a study wasmade of tree damage on Eniirikku, Rukoji, and Chieerete Is-

lands from the: shots. Graded damage was observed, but data obtained

are yet to be analyzed and interpreted.

Project 3.4 determined the effects; {upon naval mines of various types
planted at distances of 2000 to 15,000 ft from the detor.ation site. Graded damaze was obtained

from 0 per cent at 15,000 ft to 100 per cent at 2000 ft. _
Project 3.5 was activated immediately after the[shot to document the unexpected

damage to the camp on Eninman and certain instrumentation shelters near Ground Zero, This

was done primarily by photography.

tT —-

  uo —.!

2.3.4 Program 4, Biomedical Studies

These studies represented the first observations by Americans on human beings exposed to

excessive doses of radiation from fall-out. The groups of exposed individuals are sufficiently

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 backgrourd. 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 was delivered,

differed in several important respects from that seen in the Hiroshima and Nagasaki casualties,

the Argonne or Los Alamos accidents, or in the bulk of animal laboratory radiation exposures.

In addition te a wide spectrum of gamma-ray energies in the fission-product field, there we-

a beta component, Some clinical, and especially laboratury, findings in this study are consi-:-

ent with a hard penetrating compouegat. 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 componentof radiation of intermediate energy. In addition to external

radiation, some internal contamination did occur. The extent and long-term significance of

this interval component remains to be evaluated.

_ Therefore it is probable that the exposed individuals were subjected to essentially three

types of radiation: penetrating total-body exposure, beta or soft gamma exposuresof the skin,

and irradiation of internal organs from radioactive materials in the body. It remains to be

evaluated if the various findings observed can each be attributed to one of the different radiation

components separately, or if combined effects of these radiations must be invoked to explain

someof 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 the 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

23
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burns have been seen in the biopsy sections, However, the energy of the beta rays in the fall-

out may have been very low, thus limiting the injury to 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 afew _

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 delivered.

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 markedlydifferent 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 leucocyte values in the present study appears to exceed that observed in the

Hiroshima and Nagasaki casualties. Further evidence that the return to normalmaybe later

in hur anhaiegs than in animals can be s2en in the response of :! e few cases of the Argonne

and Los Atanos accidents. Although the doses, types, .nd cond‘titns of ir:udiations were

sufficiently different in the several series of ¢xposcd $-.man'! ¢ings to precivde strict com-

parisons a song 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 is significantly different from that observed in the 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 techniques,
Project 6.1 was successful in obtaining excellent radarscope photos of the detonation and

blast phenomenafor 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 sharp land and water

contrasts are obtainable, gave excellent results for radar-return studies and air-crew training

for the 20 Strategic Air Command (SAC) air crews whoparticipated,

Projects 6.2a and 6.2b were successful in obtaining significant data concerning 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. Sume 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-329) 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 capability without excessive exposureof the ship’s companyto residual radiation

from fall-out.

Project 6.5, operating in conjunction with Project 6.4, evaluated current d-eontamination

procedures on representative walls, roofing, and paving surfaces v hich were subjected to the

wet contaminant of barge and land shots. The contaminant, particclarly from the barge shots,

°
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was found to be much more teacacious than that experienced in similar tests at the Buster-

Jangle underground shot, and the accepted decontamination procedures were less effective.

Project 8.6, recordings of effects on ionospheric layers, particularly the F, layer, was

successful in most instances. Because of radiationlevels, the Rongerik station could not be

operated continuously for complete ionosphere history, but the station was activated for all

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

 

. ” Participationin the test was really twofold, con-
sisting of someexperiments specifically designed for Operation Castle and some operational
tests of routine procedures.

The three projects of Program 7 were instrumented to investigate electromagnetic sig-

nals, acoustic signals, and particulate and gaseous debris associated with nuclear explosions.
Portions of the experiments were conducted at the Pacific Proving Grounds (PPG), but mostof

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, quantatively,

the desired records and debris were obtained. The analytical phase of the experimerts was not

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

2.3.7 Program 9, Cloud Photography

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

of this project follows.

The purposeof this program was the photogrammetric determination of the various param-

eters of nuclear clouds as a function of time and the attempt to establish approximate scaling

(yield) relations. The most important of these parametersis the rate of rise of the cloud and

the area of the cone swept out by the rising material. Of secondary importance are the dimen-

sions and drift of the cloud as 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 camera. Three of these aircraft were C-54’s, with a flight plan which called for altitudes

of 10,000, 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, One air-

craft, an RB-36, operated at 35,000 ft and conducted photography for a period of 10 min,

The a-.ia! photography and processing of the negatives were the responsibilities of TU-9.

The backup terrestrial photography was done by Edgerton, Germeshausen & Grier, Inc. (EG<¢G:,

, in conjunction with Project 13.2. Analysis of the photography and evaluation of the data are

solely the responsibility of EG&G. Program 9 participated in all shots,

As of this date pre-preliminary results only for Shrimp shot have been submitted by EG&G.

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

-EG&G personnel conducting the photogrammetric analysis that preliminary and final data re-

sults will exceed in accuracy the preoperational expectations.
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CHAPTER3

GENERAL ACTIVITIES OF TASK GROUP 7.]

3.1 MISSION

The mission of Task Group 7.1 (TG 7.1) inclvded the followi>z tasks:

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

2. Conduct technical and measurement r-o.rams.

3. Keep Commander, Joint Task Force 3.VEN (CITF SEVZN) informed on test and tech-

nical developments affecting the operational plan and military support requirements therefor.

4, Schedule the interatoll and intra-atoll movement of weapons and devices and provide
required technical assistance to other task groups in connection with their responsibilities for

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 area,

7. When directed by CITF SEVEN, evacuate TG 7.1 personne! from Bikini Atoll.

8. Be prepared, upon directive from CJTF SEVEN, to conduct emergency postshot evacu-

ation of TG 7.1 personnel from Eniwetok Atoll.

9. Provide CITF SEVEN with a statement of preliminary test results,

10. Provide nontechnical film coverage.

11. Recommend to CITF SEVENsafe positioning fur aircraft participating in the scientific

programs,
12. Conduct the radiological-safety (Rad-Safe) program,

13. Initiate voice time broadcasts for all elements cf the Ta. k Force.

14. Prepare appropriate technical reports at the coactuston uf each shot and the whole

operation,

3.2 ORGANIZATION AND COMMAND RELATIONS

With the completion of Operation Ivyin Movember Hif2, the Howbourters of TG 1321

returned to J-Division in the LASL to begin planning for Operation CasGe, The final organi.

zation is shown in Fig. 3.1. It includes task units for the UCRL progran.s, fur UCRL device

assembly, and for the Department of Defense (DOD) programs. These are changes from the Ivy

organization. In order to free himsclf for other urgent commitments, the Task Group Com-

mander did not personally take charge of the Firing Party TaakeVrit. This proved to bea

worth-while change from the previoss practice,

At midnight Washington time, Jan. 31, Pe03, JER Uo tec ae FUR BENIN ALE TG 132.)

became TG 7.1. On Mar. 4, 1953, TG 71.5, A49C Dace dP. ptites, -.7 eetalinhed,
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During 1953, UCRL organized, staffed, and established L-Division at Livermore, Calif.
Relations between the L-Division Group and Headquarters, TG 7.1, were very close during this

period. For most of the time UCRL had a liaison representative in residence at Los Alamos,

and visits were constantly exchanged between membersof the two organizations. 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, most of the over-all planning depended on the plans of TG 7.1. Therefore

command relations differed somewhat from the normal military pattern. Figure 3.2 shows the

JTF SEVEN organization and some of the major commandrelations involved, and Table 3.1
shows the key personnel of TG 7.1. CITF SEVEN coordinated the activities of TG 7.1 and 7.5

through his Scientific Director, in accordance with existing AEC-CITF 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 ccd members of the Task Group on technical

problems, IASL2-Division repre ‘cntatives were particularly active at the test site and at

LesAlamos a - TT
_ VLASLHeaithDivision

representatives, in addition to their advisory funciions, actually served in the Rad-Safe Task

Unit and performed special functions in connection with accidental fall-out on inhabited islands

and conducted studies tc improve fall-out predictions. T. N. White of H-Division 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 firstgeneralstatementofconcept for Oneration Castle was issued by CTG 132.1in

June 1952.)
- Atthat

‘time, Castle was tentatively scheduied for September - October 1953. Bikini was being con-

sidered for the thermonuclear shot and Eniwetok for the fission shots.

Holmes and Narver (H&N) made a cursory reconnaissance of Bikini in September 1952

and started an extensive survey the following month, In November 1952, late in the Ivy opera-

tion, construction at Bikini started. At about the same {ime a cunsiderabie amount of pre-

liminary Castle planning, including a rough outline of su; port requirements, went on between

TG 132.1, JTF 132, and representatives of the AEC. At this lime the AEC decided to estab-

lish an AEC Base Facilities Task Group for Castle.

By February 1953 it had been decided that Feb. 15, 1954, was the earliest possible date

for the first Castle detonation. A tentative schedule shown in Table 3.2 was given limited dis-

tribution at that time. It included four Los Alames weapons and devices and two UCRL devices.
Of these, four were to be detonated at Bikini and two at Fnivetok; three were to be ground

shots, two barge shots, and one barge or ground. Except for Ramrod (UCRL) all shots were

predicted to be in the megaton range. The idea of barges as shot sites was conceived in order

to reduce contamination, to make better use of the limited amount of real estate available, and

to speed up the tests by scheduling assembly operations at a proposed barye slip at Eniwetok

and moving each barge into positicn about five days before detonation, This made it possible to

plen on using the same concrete bunkers for several =huts and the same vero point, if neces-

sary or desirable, regardless of the high radiation levels to be expected un the i-iands in the

vicinity of the preceding shot.

 

28



 

62

CHAIRMAN

 

 

  
 

 

CHAIRMAN

 

 

JOINT CHIEFS OF STAFF

  
 

  
  

   
 

 
 

 
   

 

       
 

  
  

 

  
 
 

ATOMIG ENERGY [|----~~-- MILITARY LIAISON } --------~------
COMMISSION COMMITTEE|__.com SION. i___ COMMITTEE_

| \
| _
. N

i \ [ to |
»eG a ong [cro Sa— ‘\ . .

TIONS OFFICE \ (EXEC AGENT) OPERATIONS | VS. AIRFORcE |
J _

! \
| \ XN ft

{ ‘ Jj
JTF SEVEN COMMANDER SEE
SCIENTIFIC JOINT TASK  worent7) GINGPAG CHIEF AFSwe
DIRECTOR FORGE SEVEN

i been--+------~~SEE NOTE-2---~-~--~---------- J
j
a T 7

me oe 73 TASK GROUP 7.) [ task eROUP 72 TASK GROUP 7.3 TASK GROUP 7.4
AEC BAS

SCIENT i ARMY (NAVY) (AIR FORCE)FACILITIES) (SCIENTIFIC) (ARMY) “ ee    
 

 

LEGEND:
OPERATIONAL CONTROL

 

—-=—-— AEC POLICY

  

 

 

MOTE 1. BY DECISION OF THE 3C% Oo 13 APRIL L951, THE COMMANDER OF THE JOINT TASK
FORCE FILL REPORT TO THE APPROPRIATE COmmANDER UNDER THE JCS (CINCPAC) F
MOVEMENT COMTHOL, LOGISTIC SUPPUNT AND flat Tht PUNPOIE OF CENERAL $PCUNIDY
WT RESPECT FO THE TASH FOeCe an rtee TOR ATOLL (ATER BRUALENID TU ti LUDE
Grad ATOLL) th THE ABSENCE OF Tl TASK FORCE CGmmAnDEK fitue fre Lee WOTUK ARO a,
THE SEWIOR TASK FORCE OFFICER PREStWE WiLL, al aFCOm, REPORT TG CitiCPaC FOR THESE
PURPOSES.

WOTE 2 BY DECISION GF THE JCS On 2) APRIL 1953, THE CHEF OF THE ARMED FORCES SPECIAL
WEAPOMS PROJECT (aF$wr) WILL EXERCISE, WITHIN ANY TASK FORCE ORLANIZTATION, TECHNICAL
OMECTION GF Tal WEAPONS EFFECTS TEATS GF PrinaRt [OmCfam TO Tif swat FURTES AT
ATOwIs TESTS COMUUCTED GUISIDE TNE CONT MENTAL CRETED SVATES PRIGO TRE OSE
PHASE OF am UVEWtSEas TEST GRERATION, Tint TASK FORCE COsaanven Wu. CuMsucl te CHMeF
GF aFSWP Un SOOIRICATIONS OR DELETIONS TO TE DEPART abt UP DEFIHSE st APOMS EFFECTS
TEST FROGHARS
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Table 3.1—KEY PERSONNEL, TASK GROUP 7,1

 

Unit or Section Name
 

Commander

Deputy for UCRL

Deputy for Administration

Advisory Group

T-Division, LASL

UCRLScientific

Radiological Safety

Coordination

Safety

Health

Classification and Technical Reports

J-1, Personnel and Administration

J-3, Plans and Operations

J-4, Logistics

J-6, Test Facilities

TU~1, LASL Programs

Program 11, Radiochemistry

Programs 12 and 16, Reaction History

and GammaIntensities at Late Times

Program 13, Diagnostic Photography

Program 14, Threshold Detectors

Program 15, Alpha Measurement

Program 17, Microbarographic Measurements

Program 18, Thermal Radiation

Program 19, Marine Survey

TU-2, Production
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W. E. Ogle

Duane C. Sewell

Walter D. Gibbins

Duncan Curry, Jr.

J. Carson Mark

Edward Teller

Russell H. Maynard, CAPT, USN
Earl A. Long

Roy Reider

Thomas L. Shipman

Thomas NX. White

Ralph Carlisle Smith

Joseph F. Mullaney

Armand W. Kelly

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

Philip L. Hooper, Col, USA
Walter T. Kerwin, Col, USA

David V. Miller, Col, USAF

Harry 5. Allen

Robert J. Van Gemert

John W. Lipp, Lt Col, USA

Robert H. Campbell

Robert W. Newman

Rodney L. Aamodt

Roderick W. Spence

Harold F. Plank

Charles I. Browne, Maj, USAF

Bob E. Watt

Stirling A. Colgate

George L. Ragan

Gaelen L, Felt

Herbert E, Grier

Leon J. Brown

Wendell A. Biggers

Newell H, Smith

Leland K. Neher

John Malik
Robert D. England

John M. Harding

Herman Hocrlin

Harold S. Stewurt

Lauren R. Donsdson

Edwird E. Held

Herrick L. Johnston

Nathaniel C. Hallett



Table 3.1—-(Continucd)
  

 

Unit or Section Name

TU-3, Special Materials Facilities Stanley H. Ellison

Byron GC. MacNabb

DeweyJ. Sandell

TU-4, LASL Assembly Marshall G. Holloway

Jacob J. Wechsler

TU-6, Firing Party John C. Clark

TU-7, Rad-Safe John D. Servis, Maj, USA

Ragnwald Muller, LCDR, USN

William R. Kennedy

Pasquale R. Schiavone

Loris M. Gardner

John D. Elliott

Robert C. Crook

TU-8, Technical Photography

James L. Gaylord, Lt Coi, USAF

James P, Warndorf, Lt Col, USAF

Buford A. Mangum, Maj, USAF

Arthur J. Hudgins

Kenneth Street

Peter Stevenson

William Crane

Floyd F. Momyer

TU-9, Documentary Photography

TU-12, UCRL Programs

Program 21, Radiochemistry

Program 22, History of Reaction Stirling A. Coigate

William P. Ball

Stephen R. White

Program 23, Scientific Photography

Program 24, External Neutron Measurements

TU-13, DOD Programs Huntington K, Gilbert, Col, USAF

Neil E. Kingsley, CAPT, USN

Program 1, Blast and Shock Measurements Walton L. Carlson, CDR, USN

1.1 Casper J. Aronson

1,2a, 1.3, and 1.7 John M. Harding

1.2b Julius J. Meszaros

L4 William J. Thaler, J. P. Waish

1.5 J.W. Smith

1.6 R. R. Revelle, John D. Isaacs

1.8 Edward J. Bryant

Program 2, Nuclear Rad{ation Effects

2.1
Edward A. Martell, Lt Col, USA
Robert H. Dempsey, Maj, USA

2,2 Peter Brown

2.3 Thomas D. Hanscome

2.5a and 2.6a E. R. Tompkins

2.5b Edward F. Wilsey

2.6b R.C. Tompkins

2.7 T. Folsom

Program 3, Structures Neil E. Kingsley, CAPT, USN
3.1 Laurence M. Swift

3.2 Robert B. Vaile, Jr.
3.3 Wallace L. Fons

3.4 James Murphy, LCDR, USN

3.5 Wayne J. Christensen, LCDR, USN

Program 4, Biomedical Studies Edward P. Cronkite, CDR, USN
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Table 3.1 — (Continued)
 

Unit or Section Name

 

Program 6, Service Equipment and

Techniques

6.1

6.2a

6.2b

6.4

6.5

6.6

Program 7, Long-range Detection

71

7.2

7.4

Program 9, Cloud Photography

TU-14, UCRL Assembly

TU-15, Timing and Firing

 

Donald I. Prickett, Lt Col, USAF

Rockly Triantafellu, Lt Col, USAF

G. Miller

C.L. Luchsinger

George G. Molumphy, CAPT, USN

Joseph C, Maloney

Albert Giroux, Capt, USA

Paul R. Wignall, Col, USAF

J. A. Crocker

G. B. Olmstead

Walter Singlevich

Jack G. James, Lt Col, USAF

Paul] Byerly

Herbert E, Grier

Bernard J. O’Keefe
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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 in all operational

planning weather was 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 general outline of the LASL, UCRL, and DOD programs had been

established. It included the programs covered in this report, with the exception of the following

which were added later: Program 4, Biomedical Studies; Program 17, Microbarography;

Program 19, MarineSurvey; and Program 24, ExternalNeutron Measurements. ener

Atthe 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
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Programs, in order that planning for DOD projects could start and construction and other sup-

port requirements might be determined. Early in March a meeting was held at Los Alamos

with representatives of the Santa Fe Operations Office (SFOO) and AFSWP,including the pro-

spective Commander of TU-13, to discuss the DOD programs and support requirements. 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 Los Alamos early in April. Mean-

while, studies of the lagoon-contamination problem and water-wave problem were started.

After the April meeting CTG 17.1 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 schedule providedforthree barge shots and two ground shots at Bikini and one ground

shot at Eniwetok.f ~~

 
Le

Late in June a meeting of Project Officers was held in Los Alamos to discuss project

plans, problems, and support requirements. Immediately after this meeting the evacuation

concept was discussed with CITF SEVEN. It was decided that at Bikini, for the first shot, and

quite possibly for subsequent shots, it would be necessary to evacuate everybody aboard 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 any Bikini shot might make living ashore at Bikini radio-

logically unsafe was emphasized. The need for adequate shipboard facilities to finish the Bikini.

operation from afloat was presented at this time and was reaffirmed later when more definite

housing, office, laboratory, shop, and work-space requirements becameavailable. 4

|
By the middle of September, as a resultof several readiness meetings, including oneheld

by the Director of the LASL and attended by representatives of interested agencies, it was

decided that readiness for the first shot by Feb. 15, 1954 was most improbable, depending asit

did on very tight schedules for a numberof the elements involved and that Mar. 1, 1954wasa

,reasonablyrealistic date for scheduling the first shot. ™

* The large yield and the heavy contamination that ensued brought about radical changes in

the operational concept and in the shot schedule. The Firing Party was evacuated abuard ship

shortly after the shot. Thereafter all personnel at Bikini lived aboard ship, traveled to and

from their stations by helicopter or boat, and firing was accomplished by means of a radio link
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from the USS Estes tu the control station on Evyu. Other effects of this change in the oporetaz

plan are discuss<u élo*wher? in this report.

 

3.4.2 Determination of Requirements

Mostof the basic requirements for the support of Castle were determined early in 1953.

They included the following: construction of anassembly area andbarge slip on Parry

qeProcurement of shot barges,

tneludingadéép-water barge and an array ofanchors,“Huoys,¢chains, and cable to moorit;

the design and construction of structures on the barges to support and house the devices and

accompanying personnel; construction of shot cabs on three islands to house the devices and

adjacent equipment; and construction of a massive control station on Enyu and of numerous in-

strument stations throughout both atolls. Construction of an airstrip and various camps on

Bikini had already started. Other requirements were a Task Group voice and teletype radio

link between atolls; three or four large voice radio nets at each atoll; sample planes with a

capability of obtaining samplesat altitudes up to 55,000 ft; an improved weather service capable

of forecasting winds at high altitudes and of making wind runs in the vicinity of zero point, up

to shot time, and at altitudes up to about 100,000 ft; and a large number of four-wheel-drive

vehicles,

Required from the Navy were a large carrier-based helicopter group 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 LSD to transport shot barges

between atolls; frequent interatoll surface lift; sea plones for interatoll airlift wren the Enin-

man strip .2s nol available; and ships with a capability; of supporting prolonged operations,

including actual firing 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, and manned and maintained by whom.

Development of the DOD projects entailed additional support and participation by the Navy,

including two drone Liberty ships, five tugs, two salvage vessels, one destroyer mine sweeper,

two patrol planes, and the modification of several landing craft.

In addition to sample planes and control planes for the samplers, the following support was

required from the Air Force; planes for weather reconnaissance, for DOD effects projects,

and for documentary photography; L-13 and helicopter airlift at Eniwetok and helicopterlift at

Bikini until arrival of the carrier-based group; and several C-47 round trips 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 componentsnot ready

in time for surface shipment and for the return of samples after each shot.

 

“MATS was also required to provide regularly scheduled airlift between Travis and Hickam _

Air Force Bases and Eniwetok for passengers and urgent freizht; 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, it 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.

Ir 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 requirements for

landing craft, trailer movements, transportation of nuclear components, and sample return

were ready in October.

An aircraft positioning meeting was held at Los Alamos in October 1953 to establish an

organization and program to enable CTG 7.1 to carry out his responsibilities in connection

with recommending safe pesitions 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

raany-meetings for this purpose, most of which were held between shots in the Forward Area.

Fequired phasing of major elements of military support was concluded in December.

Determination of all these requirements represented months of negotiation and accumu-

lation of infurmation; most requirements chaized in at least a minor degree as the cencept and

schedules changed and better planning information became availahle.

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 shot. Projectwise and frequencywise the participation was com- .

plete. Evacuation was not rehearsed. For a numberof 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 SUBORDINATE UNITS

3.5.1 Personnel

Information regarding the expected number of personnel to be present in the Forward Area

during Operation Castle was obtained from the monthly status reports submitted prior to

forward movement by the various units of the Task Group. These population figures were sub-

divided by location into the following general 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 nade 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
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Parry were required to be on Parry part of the time with a consequent crowding of that cam,.ie

“ Especially after the land carios at E:hint were no longer habitable, personnel care to regardy t S , &

the Parry camp as headjuarters and desired to have a permanent billet there. Since the Task

Group had too few spaces on Parry to assign each membera billet for exclusive occupancy, a

“hotel” system was used, and persuas visitins Parry from other camps were billeted wherever

space was vacant. This System was inconvenient and unsatisfactory, but it was the only solutior

to the excess of persons over quarters. It is recommended for future operations that each

person have a permans:.t space in the base cup, regardless of the time he may spend at other

locations.

Each individual traveling 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 points were established at UCRI., Livermore,

and at Lookout Mountain Laboratory, Los Angeles, to accomracdate the persornel from these

stations. This processing included 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 indivicui! 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 transpo:*.tion within the Zone of Interior (ZI).

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 to

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, A

small percentage of personnel, both military and civilian, were transported by MSTS or naval

ships.

Eniwetok 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 as

a forward working area for those units participating in the shots fired at this location. A maxi-

mum population of 1027 was attained in the Forward Area on Feb. 27, 1954 when 536 persons

were at Eniwetok Atoll (including 16 at other miscellaneous islands), and 491 were at Bikini. A

‘complete chart, showing the total personnel present by week, is shown in Fig. 3.3.

Although the majority of personnel were present at Eniwetok and Bikini Atolls, a few of

the project personnel of TU-13 were based at Guam, Wake, Kwajalein, Ponape, Kusaie, Johnston,

and Rongerik. These peojects situated at outlying sites were primarily concerned with lons-

range fall-out, biomed‘cal studies, ionosphere recordin,s, water-wave Studies, and micro-

barography.

All arrivals at Eniwetok Atoll were processed by the Headquarters Commardant for TG 7.1

at Parry Island. This processing included billeting, arrangement for transportation to other

locations, and an orientation with regard to facilities and procedures in the Forward Area. An

accurate daily account by name was kept to show individuals present at each of the major

locations.

3.5.2 Equipment

Movement of equipmentof the Scientific Task Group was accomplished by two meansof

transportation, namely, by water and by air from the ZI to the Forward Area 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 numberof large trailer vans and cther heavylifts which required deck loading, it
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was necessary to schedule two ships for bcth November and Decemberof 1953. Water muve-

ment of equipment began in Aucust, reached a peak in November and December, at. was cir

pleted by the ship in January 1954.

J-4 assembled data from the routine monthly status reports of various projects relative ty

the shipment of equipment and material including the type and volunie 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 equipmentto

reach the Forward Area. Prujects were then informed by letter of the date cargo should reach

the Naval Sepply Center. In many cases pruject equipment was scheduled to move over a three-

or four-month peried. Close contact was maintained becwveen the J-4 Office at Los Alamos and

the J-4 Liaison Officer at the Naval Supply Center to control loading of vessels in accordance

with operational priority requirements. Movement of all water-lifted cargo was accomplished

on schedule and without loss of any equipment and with only minor damageto 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

Eniwetokto Bikini.

Water Shipments (MSTS), ZI 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

Seventy-nine large van trailers were included in the above tabulations.

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

at Travis Air Force Base. Control of air shipments was maintained in the J-4 Office at Los

Alamos by means of restricting the issuance of air priorities to that office. Every effort was

made to restrict air shipments to materia! and equipment which, owing to its sensitive nature,

Such as film or delicate instruments, or owing to the rush requirement for operational use,

precluded shipment by water. Also certain weapon components were Shippedby air, as dis-

cussed in Sec. 3.6.

All air shipments were consigned to Eniwetok and, when necessary, forwarded by daily

C-47 shuttle to Bikini.

Air Shipments (MATS), ZI to PPG

October 1953, 8,000 Ib January 1954, 74,000 lb
November 1953, 18,009 lb February 1954, 61,254 Ib
December 1953, 42,000 tb Mareh 1651, 27,033 lb

April 1954, 12,045 ib

Total: 242,336 tb

3.6 MOVEMENT OF DEVICES AND COMPONENTS
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3.7 ON-SITE OPERATION AND REHEARSAL

3.7.1 General

In planning Castle the philosophy involved was to consider Eniwetok as the base and Bikini

as just another shot island. Within limits this plan was carried out; but the magnitude of the

Bikini effort, the distance involved, communication difficulties, and the abandonment of many

shore -based facilities at Bikini after the first shot made it necessary to provide a much larger

staff and morefacilities at Bikini than had been assigned to any shot island in the past.

Throughout the operation many programs,task units, 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

operation.

3.7.2 Test Facilities

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 resolved, locations were as-

Signed, completion dates were established, and the total requirements were passed to TG 7.5

for execution. In addition to the foregoing basic respunsibility, 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; furnished a representative at each of the LASL
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zero points to coordirats the activities of the various projects in these congs tlt ares; ani

assigned tent, trailer, and laboratory space as required.

J-6 was composed of 10 men representing the DOD, UCRL (Livermore), and LASL, «ich

the LASL group serving as the final clearing house for all three agencies in transmuittieg the

requirements of TG 7.1 to TG 7.5. During the planning phase the four UCRL representatives

functioned from their own leburatery, whereas the DOD representative established residence

at Los Alamos. During the irstruricataticn and shot periods thes: three grouus combined in

the Forward Area, and reprzscatztives of this combined group were ststioned at the various

sites throughout the PPG where major activities concentrated. Under this method of operution

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 cr weapons and ensrinie.ts

were adicd or deleted from the operation with a frequcncy that procuced a ecitinucl revision

of the test facilities required by the resultirg scientific progran.s. However, at the end of

May 1953, it was estimated that the basic criteria necessaryfor the design of 95 per cent of

the scientific structures had been transmitted to the AEC Field Manager, Eniwetuk Field Offic:

The techriique employed during this period was te delineate items which would be required in

the operation regardless of the concept of ths day. This included items such as the Parry as.

sembly area, the Bikini subinerirne cable sys:em, modifications to the Parry eryogenic piarts,

and the basic major scientific stetions. This approach was necessary because the time in-

volved 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 weve selected in June, and the

location of all stations with respect to these zero poirts was com r'isted and published in a pre-

liminary instrument chart. The addition of the seventh shot in A.;.ust did not require add’tional

facilities beyond the barge from which it was to be fired.

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

in the Forward Area to maintain close coordination with the construction forces. Upon arriva!

of the experimenters in January and February of 1954, the major portion of the test facilities

were ready for use.

The revisions in the shecting sequence and locations resulting from the effects of th: firs:

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 machinist time was expeniad

in the J-6 Shcp in support of the mission of TG 7.1.

3.7.3 Intra-atoll Airlift

Local airlift between the islands 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 datly flights were

ample to handle the traffic 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 arrived and assumedthe 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 dispatchedin the airlift service. All requests for the use of helicopters, whether

on regular flights or for special missions, were handled through the J-3 Section, which con-

trolled the dispatch of the helicopters through a central H&N dispatcher, who handled the ar-

rival and departures of passengers and cargo. A separate radio net for the dispatcher greatly

facilitated the flow of traffic, which during the peak period in February hit a rate of about 3000

helicopter passengers per week, fjee
With the loss of the land base at Eninman Island __jthis picture was altered

somewhat. All helicopter flights became special missions which, in most cases, were requested

and laid on the previous night. The requests 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 Bairoko. The consolidated requests were then submitted to the ship’s

Operations Officer, and the schedule for the following day’s missions was drawn up. In addition

to these, there were perhaps again as many requests for transportation submitted during the

day; therefore one day’s operation might consist of the dispatching of as many as 40 helicopter
missions, many of which represented combined missions.

The Eniwetok intra-atoll airlift employed three types of aircraft: the L-13 liaison aircraft,

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 nearby installations. The H-19 was used for lifting groups of people and heavy
equipment directly to their destinations.

For this service, TG 7.4 provided five L-13, four H-19, ard 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 sc that occasionally there was a shortage of H-19’s which scme-

what hampered the operation.

3.7.4 Interatoll Airlift

The Bikini-Eniwetok airlift was operated by TG 7.4 as a scheduled airline over the 180

nautical miles between the two atolls, Four C-47 aircraft were avaiinbie to provide four rcund-

trip flights daily, which were ample to handle the normal traffic lc: 4 through January and

February. Two PBM aircraft were also available for augmenting the interatol! airlift.

Requests for space aboard the flights were submitted to the J-3 Section at either Bikini or

Eniwetok, which made the necessary arrangements with the H&N dispatcher for the handling

and manifesting of passengers. During a representative week-in February there were 300

TG 7.1 passengers carried between the atolls, along with about 25,000 Ib of priority cargo

axranged for by the J-4 Section, ~_———4
With the Bikini airstrip out of commission| the PBMaircraft were used to

provide limited airlift between the atolls. The cheppy waters of the lagoon and the inherent

difficulty of handling small boats for the transfer of passengers creatly limited their use,

however, and the C-47 lift was reinstituted when the radiation levels permiticd reentry to the

airstrip.

In viewof the fact that the C-47 aircraft were utilized for flights other than thase between

Bikini and Eniwetok, the schedule of four flights per day was difficult to matotuin fur an ex-

tended period, Therefore, if the same number of fights are required on a future «eration,

more transport aircraft should be available.

2.7.5 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 Eninman Tsland, These pools becamethe control

points for the utilization 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 was a function of the J-3 Transportation Officer, who assigned velLicies on a per-

manent or daily basis to the varicus units of TG 7.1 acewrding terreviogsly cafablished ve-

Licular requirements. Daily dispatching was practiced fur all vel cies nrdar to utilize them

most efficiently,
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The new military vehicles were pescured 37 JTF SaVEN and shipped to the Forward Are.

where they were processed and iss ..2 by TG 7.2 on metcusineum receipt to the J-4 Secthe.,

Some additional vehicles, Worid War Il types of gencra!l-purLuse vehicles, were miade avail wbic

by the AEC and Project 1.8. Project 1.8 also authorized the temporary use of some of the jeeus
which were later to be used as test vehicles, and t4o of the projects, Naval Rediolcgice! De-

fense Laboratory (NRDI.) and Looku:t Mountain Laboratory, provided a number of their own

vehicles.

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

Eniwetok and 110 similariy in uSe on Bikini Atoll. By types and owners thes: were as follows;

  

Owner | Type Numberc

JTFSEVEN '%-ton (4 x 4) 72
3/-ton (4< 4) w winch 20
34-ton (4 x 4) woo winch
2'4-ton (6 x 6) w/winch
2'5-ton (6 x 6) w.’o winch
5-ton (6 x 6) truck-tractors

2'..-ton decontamination trucks
1¥%-ton trailers, wat-r, 450 gal

 

~ J

USAF 74-ton truck-tractors
a'/,-ton (6 x 6) flat bed trucks
§-ton wrecker

T-ton wrecker

AEC t/ton (4 x 4) (World War I)
34-ton (4 x 4) (World War 0)
144-ton (6 x 6) (World War 1)

Project 1.8 '/-ton (4 x 4) (test vehicles}

NRDL 1-ton (4 x 4)

TU-9 ¥-ton (4 x 4) 5
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Prior to the first shot, most of the vehicles on the upper islands of Bikini Atoll were

evacuated to Enyu and Eninman where they were used by TG 7.1 personnel in preparing for

subsequent shots. These were grad:ually evacuated to Enivetok as the shot schedule progressed

so that by Morgensternthe total nur:ber of TG 7.1 vehicies at Bikini was eight. “These were

recovered!

At Eniwetok 2 concérted effort was made to reduce the number of assigned vehicles by_

turning them over to the J-4 Sectica, particularly after the departure of UCRL personne!
 

, The vehicles were turned in to the HEN maintenance shops

for first and second echelon maintenance and then returned to TG 7.2 for disposition.

3.7.6 Intra-atoll Boat Service

The intra-atoll boat service was set up to provide efficient boat transportation for both

Bikini and Eniwetok. The system provided for scheduled runs between established island camps

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 samplesafter the shots.

At Eniwetok the surface lift was handled by the H&N boat pool which maintained an aver-

age of ten LCM’s, four LCU’s, and two water taxis in operation. Dispatching of boat trips was

accomplished by the H&N Marine Department. Requests for trips by the Scientific Group were _

made to the J-3 Section which in turn scheduled the trips with the H&N dispatcher and issued

boat request forms. In cases of conflict or when there were insufficient boats available, the
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J-3 Section resolved the problem by arranging alternate solutions. During the period D—3 to

D+3 boats were scheduled in writing in advance after consultation with experimental personnel.

This was necessary because of the large numberof trips 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 Bikini the surface lift 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 LCM’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 DUKW’s in operation, Dispatching of all boat trips was accomplished through the HEN

Marine Department, to which the Navy boats were assigned daily as required. Requests for

trips by the Scientific Group were handled in the same manner as those at Eniwetok, through

the J-3 Section. After operations at Bikini became entirely waterborne, all boat trips were

dispatched by the B&N boat dispatcher on the USNS Ainsworth who worked in coordination with
the Navy boat dispatcher on the USS Belle Grove.

The Bikini 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

al! other islands of the atoll and to the numerous lagoon raft, buoy, and barge stations. There

w-re, in addition, a large numberof trips between ships and the islands and from one ship to

arvther. When the camps had been closed and the entire operation became waterborne, there

weve regular boat trips among the ships.

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

and beat-pool craft which worked exclusively with certain 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 3.2
and 1.4, respectively.

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. An average of 14,000

persons per month moved by boat at Eniwetok, and an average of 15,000 persons per month

were moved at Bikini, 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 maintenence was performed at Eniwetok by the H&N

Marine Department shops. At Bikini work on H&N boats was performed at Eninman Island until .

the camp was abandoned, and then it was performed by the USS Belle Grove. All work on the

TG 7.3 boats was done by the USS Belle Grove.

3.7.7 Interatol] Surface Lift

The interatoll surface lift was set up to move large amounts of cargo from Eniwetok to

Bikini during the early period and to move large amcunts 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 anda

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

luading and unloading. 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

sailed 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 Meet tugs to destroyers. The USS Belle Grove

made two trips between atolls carrying loaded LCU's in order to move H&N heavy equipment
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which cold net be carri.d in other types of ships. Each time the LSD muvel a shot barge, the
extca Snice in tre well vo utilized to carry load-d LCU’s betweea abot.Cubs:4

3.7.8 Off-ato!l Activities

Ow:ns to che expand:t facilities at Eniwetok and the inctusicn of Bikini Atoll in PPG, off-
atull activities wer2 reduced in cers arison to the number of such activities in Operation Ivy.
Of a total of nine off-atell prciects, eight were spensored by DON.

Five of the off-atull projects required no active or continuous sugport from this head-

quarters other than notification of shut delays. In general these were concerned with long-

range effects and used existiny facilities within their own organizations.

The projects involved in off-atoil activities were as follows:

1. Project 1.2: Acoustic pressure signals in water, with various stations in the Atlantic

and Pacific oceans.

2. Project 1.6: Water-wave studies, a project participating both locally and at stations at
Midway, Wake, Guam, and California.

3. Project 4.1: Biomedical stulles, which were established after Shrimp at Kwajalein to

Study the effects of the inadve.teat fall-out on the residents of Rongerix and Rongelap Atolls.

4, Project 7.1: Electroaiagnetic radiation calibraticn, with stations in the United States,
Hawaii, Alaska, Scotland, and Greentand.

§. Project 7.2: Detecticn of airborne low-frequency sound, with stations in Japan, Hawaii,

Alaska, Greenland, and Germary.

The four other projects operating off-atoll for which direct support was arranged by this

headquarters were as follows:

1. Projects 2.5a, 2.56: Fall-out distribution studies at Kwajalein, Ponape, Kusaie, and
Majuro.

2. Project 17.1: Microbarograpny, with stations at Kwajalein and Poneve.

3. Project 6.6; Ionospheric effects studies at Rongerik.

The gross fall-out collectors of Projects 2.5a and 2.50 required no support during the

operation and were collected after Runt I. The microbarographic stations on Kwajalein and

Ponape required weekly visits for rotation of personnel, Scheduled MATSairlift was used when

possible, but an occasional sp:cial PBM or SA-16 flight was required to accomplishthis ro-

tation. Boat transportation to secondary stations, necessarily several miles removed from the

base stations, was provided locally.

The greatest support difficulties were experienced in connection with Rongerik Atoll and

Project 6.6, where LST 551 was damaged during unloading of equipment on the beach in January

and was out of commission during thecriticalbuild-up period. The station had to be abar Zen: *

in March owing to excessive fall-out s‘jand was only reactivated in April by p:u-

viding off-shore support for the personnel in the form of a PC or DDE. The project peo: -

lived aboard the vessels a:.1 manned the staticn through expected shot times. The rotatic. of

these people and those of Project 17.1 at Ponape was frequently hamperedby a critical shortage

of aircraft space. , a
‘

3.8 SHOT-PHASE EVACUATION

3.8.1 Planning

As soon as it was determined that consideration of blast and radiological hazards would

require gemplete evacuation of personnel except the Firing Party from Bikini Atoll for the

first tes . band probably for subsequent tests, planning for such evacuations com-

menced in the ZI to be sure that adequate facilities, 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 numbersof people involved, and their

distribution throughout the atoll. Because of the size and scope of the operation, it was planned

to establish a chronological 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 provide for an orderly

movement of personnel and equipment with minimum interference to experimental preparation

during the critical period.

After arrival of the various commands in the Forward Area, detailed planning was started.

Conferences among JTF SEVENand 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 TG 7.1 was accomplished,

~ based on the information discussed at these meetings,

Th ‘evacuation plan was the most detailed of those issued during Operation Castle

since itnabCover the initial evacuation, establishing procedures which would be followed

in subsequent evacuations. Each event description on this check list included the namesof the
people involved, the times, and the support required. The finall fplan was issued on

February 20, as an appendix to TG 7.1 Operation Plan No. 1-53. It included information on ship

positions; evacuation deadlines; instructions for the use of boats, helicopters, interatoll surface

and air transportation; trailer movements; and other general subjects. As the events on this

check list took place, they 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-3 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-

uzied either to Eniwetok Atoll or to one of the evacuation ships, depending upcn the location of

his required postshot activities. The opers*. nal functions of the principal evacuation ships

were as follows:

USS Estes: Command,Staff, and Ac-‘sers

LSS Curtiss: Weapons assembly and shot barge support

USS Batroko: Rad-Safe and recovery parties

USNS Ainsworth: Personnel required in the area but not assigned to other vessels

Instructions issued to personnel to be evacuated|_ jincluded disposition of clas-
ified documents, personal effects to be taken aboard, shuttle boat schedulebetween ship and
hore, and the like. A passenger list for each ship was initiated: —_—

{ Jcorrected and final passenger lists were subrnitted to JTF SEVEN. Each individual
at Bikini was issued a card indicating his assignment to a room aboard a specified ship.

Subsequent evacuation planning at Bikini became a much simpler process owing to the

waterborne nature of the operation._ ___ With island camps no longer available, the

movement of personnel and equipment between ships and islands was more subject to control,

znd preshot evacuation became largely a matter of moving the vessels out of the lagoon. Plan-

ning for these evacuations accordingly was simplified and consisted of check lists for the final

day’s activities. , au
At Eniwetok a plan to evacuate the upper islands was prepared{ _ but the evacua-

tion was halted when the shot was canceled Most of the personnel and equip-
ment were drawn out.of the upper islands of Eniwetok Atoll, and the Ursula camp was abandoned

soon afterward. For a similar plan was prepared and executed.

i
n
o

3.8.2 Personnel Evacuation and Muster

On y-2 the evacuation to the ships began for this shot. J-1 representatives went

anuard their respective ships prior to the embarkation of passengers to assist Task Group

perscnnel ip locating quarters, offices, etc, A mgjority of personnel moved to shipboard on the

morning of -1. At approximately nocnon_____—s- 1 the vessels left their anchorages

off the various islands and assembled at anchorage off Enyu. Here the remainder of the per-

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 assiznment 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
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the muster officers, and at a predesignated tinie a sight musterofall Task Grou, rsenna’

in PPG was coma.toh,

Muste > as tanen simultaneously at both atol's on Shrimp--2 at 1@0% house,

Each muster officer turned in to the J-1 representative at his location a signed muster sheet

indicating that poction of his persennel he had sight-mustered. The J-1 representatives then

reported ths: purtion of the muster he had received to the Task Group Muster Officer for his

atoll. The Task Grows Mo ter Officers for Bikini and Eniwetck then consolidated the entire

muster, acccurting for atl serseraecl in the Forward Area. Upon completion of the muster at

Bikini, J-1 representati-zs were stationed at each ship’s gangway to register personnel em-

barking and debarking. These arrivals and departures were then reported to the Bikini Task

Group Muster Officer. A running account of themovement of each individual was kept, and the

muster was completed at about 1830 hours on ~1 when all perscnnel were afloat.

As a result of the }shot, the land areas of Bikini Atoll were closed except to work

parties, and all persona-\ were quirtered at ard ship, which simotified the personnal-evacua-

tion problems for subs2zient tests. Since shiptoard space was limited, the numbers of pec-

sonnel at that site between shot times were reduced to half of the peak reached in the latter

part of February. Similiarly,thenuuibers present at Bikini for muster at shot time were often

only half that experiencedi For shots subsequent to_ ~~|mustering on the Estes,

Curtiss, and the Bairoko was accompiisned persunally by the J-1 representative aboard. On

the Ainsworth, where the puoulaticn was the greatest, a mcdified system of muster groups wes

used. Once the muster commenced, gangway checks were niaintained to assure thecomplete

accountability of all Task Group personnel, At Eniwetok the system used jwas con-

tinued throughout the operation.

exact muster times varied with each shet and depended upon existing con-

ditions, but, in general, a minimum amount of time was permitted for mustering purpuses.

Similarly, not allmusters were concurrently conducted at Bik‘ni and Eniwetok. It is to be

noted thaty a muster was conducted at Bikini only. Complete control of personnal

movement to and from Eniwetok, close liaison with J-3, and good communications proved to be

the solution to an easily completed muster.

3.8.3 Evacuation of Property

Both prior to, “and thereafter as the occasion required, personnel of J-4 were sta-

tioned at strategic points during critical phases of evacuation and reentry to facilitate the ex-

peditious handling of property of TG 7.1 requiring movement to and from various points both

at Bikini and Eniwetok.

For. the original planning called for evacuation of all TG 7.1 property from sites

Bokoby2 !41a, Nat. uv, Yurochi, Rorizrikku, and Aomoen to sites Erinm?n and Enyu as well as

movement ont ci cay of a number of semitrailers and certzin special cergo from EBikisf

to Eniwetok by LSi. ‘In order to implement the above, J-4 personnel were stationed at Nam.,

Romurikku, Enyu, aid Exninman to see that the evacuation was carried out without difficulty,

which was accomplished with the éxception that it took 3 hr longer than planned to complete

the off-loading and placementof final loads of vehicles evacuated to Enyu. 4

Originalplanning called for reentry and normal operation from ashoresites

‘when it was found that ashore operation was impossible, it became necessary

‘Yoevacuatéatarge amount of TG 7.1 property from Eninman and Enyu to Eniwetok. There

was a period of three weeks of unexpected shipping activity required by immediate evacuation

of vehicles and operational support property no longer needed at Bikini owing to afloat opera-

tion and the possibility of further damage ta property not required for operational use which

could be evacuated to Eniwetok. During this period over 30 semitrailers and 50 motor vehicles
of various types, along with tons of other general property, were moved from Bikini to Ent-

wetok. This movement was carried out by work parties from ships in the lagoon. There was

only one point where an LST could beach, and difficulty was encountered on several occasions

because of LST 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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property that could be evacuated at one time. Subsequent to the evacuation of material fol-

lowing only normal expected activity was encountered in connection with evacuation

for the various scheduled shots.

3.9 OPERATIONS AFLOAT

Headquarters, TG 7.1, was transferred to the USS Estes on February

28, With the advent of fall-out and damage to the Eninman comple it became

necessary to maintain TG 7.1 Headquarters on the USS Estes for the remainder of the Bikini
Operation, which included all but the last shot, and to conduct operations from afloat,

The Bikini phase of the operation involved a total cf five vessels, each with a special task.

The USS Estes was the command ship fitted out for the control of aircraft used in tests. The

USS Curtiss was especially suited for the support of the shot barges and classified material,

whereas the USNS Ainsworth housed the bulk of the experimental and support personnel. The

USS Bairoko and the USS Belle Grove provided helicopter and bcat support, respectively; in

addition the USS Belle Grove transported the shot barges from Eniwetok to Bikini Atoll. Be-

sides these major vessels, there were a total of five ATF’s, two LST’s, four DDE’s, cne PC,
and assorted special-purpose craft involved in support of lagoon experiments.

Operationally, the majority of the planning for each day’s activities originated abcard the

LS Estes wiere the Cucamanders of the Task Units and representatives of service organi-

:.*lons were located, These plans were organized into missions which were then relayed to

‘:.tar the USS Bairoko or the USNS Ainsworth, depending upon the type of support required for

cach mission,

The J-3 represer.tative aboard the USS Bairoko, in turn, worked out a schedule of flights
to meet these demands and present the requirements to the Operations Officer who coordinated

the schedule with other requests and dispatched the flights. In practice the two individuals co-

operated in 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 importance of

giving highest priority to the requirements of the experimenters was understood by the Opera-

tions Officers.

Boat requests were relayed to the J-3 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 Scientific Group were given first pri-

vrity. The only real difficulty with the operation came out of the delay inherent in the operation

of boats in the choppy lagoon waters.

The operation was greatly facilitated by the communications systems between the vessels,

which consisted of the 10-, 30-, or 60-watt Motorola transmitters and receivers and the

“Joshua” circuit, an HF voice link between the USS Estes and Parry Island Headquartersof

TG 7.1.

A ship-based operation of the magnitude of Castle would seam to be feasible only if the

instruinentation of experiments is complete prior toa the shot phase. The activities necessary

to keep up the stations; rework them between shots; and support all the numerousservice

activities such as power generators, timing and firing stations, and other nonexperimental but

vital installations were sufficient to tax the capabilities of the fleet available for Castle. Boat

operation is in itself a hazardous occupation in the rough water of Bikini lagoon, limiting the

amount of traffic and loads necessary at the onset of such an operation.

An important factor in operating afloat is the psychological approach of personnel to the

business of running a complex operation in what at first seems to be a vacuum of isoiation,

This can be alleviated in the future by sending representatives of the TG 7.1 staff to the vessels

early in the operation so that they may become acquainted with the ship’s company and the

ynysical conditions and locations of their office space. This may save much confusion on

future operations,
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3.190 RECOVERY OPERATIONS

The probiems involved in the recovery of experimental deta following each sl. t were quire

similar for all shots in the Bikini area since the conditions established by___i[shct haid
throughout the operation. Despite earlier qualms regarding the complexitiesofshlpbuara

operation, most recoveries were effected as early as could have been expected, any ren! dela;

being for the most part due to radictogical considerations.

A certain amount of study of the recovery problemhad preceded the overs:25 phase of the

operation. Recovery methods were discussed, and the various support items were laid on. In

the field further discussions of recovery methods resulted in a firm operating plan which was

then given a full rehearsal with such vehicles, helicopters, or boats as the mission required.

The ecovery plan was issued on February 22 as a result of these discussions. It

detailed the movements of each project for the period from shot time throughy :
when it was felt that the majority of the recoveries would have besa accomplished. The results

off __caused this plan to be abandoned, and recovery of data went at a much Slower rate
than planned due to the extensive fall-out in the islands. This experience led to the conclusicn

that detailed plans based on assumptions of yield and fall-out patterns were of little value ex-

cept as 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 predicted.

Essentially these were lists of the participating projects, the locations of the instrument sta-

tions, and the types of vehicles and other support most likely required.

Following each shot the CTG 7.1 left the USS Estes to make an initial surveyof the atoll

to determine the damageto 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 the recovery

teams could be collected and dispatched by helicopter or boat. In all cases the recovery mis-

sions were closely coordinated with the Rad-Safe Control Officer, who determined that the

personnel were properly badged and clothed, and accompanied by a qualified monitor before

proceeding into a contaminated area. The J-3 representative aboard the USS Batroko directed

the helicopter missions ard made certain that the crews and project personnel were properly

briefed. It was found that confuston and misunderstanding could be avoided by requiriag that 211

helicopter recovery missions originate on the carrier in order to bring the people together to

talk overthe missions.

 

‘Generally, the recovery time depended on the distance of the station from Ground Zero, butthe
majority of the recovery missions went out on theday followine the shots whenthe radistion
levels had fallen somewhat. . - 8

 

 

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, battery-operated Motor-

ola sets were established in isolated bunkers, and, of utmost importance, special attention

was given to the briefing of the crews and passengers on signals to be used. It was apparent

that the simplest approach to the problem was the best and that the success of any system was

entirely dependent upon the mutual understanding of that system by the pilot and passengers.

3.11. POSTSHOT REENTRY
~

It became apparent! }tnat the Btkini portion of Castle would be conducted from

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

tamination in the anchorage, which would have posed a very real problem to the operation, was

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 began the transfer of people between vessels by regular taxi 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

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 contaminated regions .

was required to clear through the Rad-Safe organization for protective clothing, film badges,
and monitoring equipment when necessary. By monitoring the radiation levels throughout the

atoll, the Rad-Safe 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 employmentof the “houseboat” LCU’s with expanded living quarters py Programs 13
«und 15 proved to be exceptionally furtunate, Since trailers and equipment were abcard as well,

these groups were able to rework their stations after each shot with a minimum of the support

-shich wouid otherwise have been required.

~~rhe main camp islands, Eninman and Enyu, contaminated by rather heavy fall-out{

_ _ .__ were rcentered two days after the shot for the purpose of recovering equipment and |

supplies and to vrepare the UCRL and DODinstallations
This wo.k vent ahead without further delay since ihe fall-out problem was not encountered

to any great degree from subsequent shots. Eninman airstrip, which was out of commission

for eight cays following|_ _ , Was placed back in use when the radiation levels permitted

working parties to clear away the debris. During this time PBM typeaircraft provided a

limited airlift between Eniwetok and Bikini, The wave ; ‘again put the airstrip

out of commission, but it was cleared and back in use within three days after the event.
At Eniwetok Atoll the reentry prvblem never arose since the lower istands were not evacu-

ated{” _ ., Reentry into the upper islaids of the atoll was Hmited to the recovery of data

and equipment,

3.12 SAMPLE RETURNS

Prior to the overs2as phase of Castle, a study of the transportation recuirements for de-

livery of radioactive samples to ZI laboratories was submitted to JTF SEVEN. Asa result of

this study and subsequent discussions, the following flight schedule for the return of samples

was establisned:

Flyaway 1, H+6to10hr

Flyaway 2, H:6 to 10 hr

Flyaway 3, H+ 24 to 36 hr

lyaway 4, H+4 to 5 days

In 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 uiilized to return Preject 21.4 sas ¢smnples, with a departure

time of about H+ 48 hr, which Flyavay 3 could not meet because of other requirements.

The Flyaway aircraft generally followed the planed 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 ccnditions of arriving at Albuquerque within 20

hr from take-off, including a 10- to 20-min stcp at Hickam Air Force Base. Flyaways 3 and 4
were generally the slower C-54 aircraft.

The J-3 and J-4 Staff Sections of TG 7.1, through their representatives on Eniwetok, re-

ceived the radiuvactive samples from the projects, made sure that they were properly pacicired,
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marked, and monitored, and infarme4 JTF SEVEN of the Icad and estimated time of departire

of the aircraft. Each Flyavwery aireralt wis assiy. ba Sitjyie Proj ct Ofieer, who-w respes -

sibility was the delivery of each san.pie toa repvcsentative of the leburatury cuncerid, al-

though most projects had monitors aboard as well. A message was dispatched to each labo-

ratory having samples aboard, givirz estimated time of arrival of the aircraft so that the

represcatativecouldmeetthealecriftandassume custocy of thesimples. —: l

!

Lo [Flyaways 3 and 4 also carried samples for thes+ laboratories and for NRDL ardChem!-

cal ard Racioloyical Laboratories as well.

The sample-rcturn program was successful, performing its furction on schedule and with-

out mishap. The number of aircraft assigned and the numer of fiignts scheduled weve both

ample to meet the needs of the experimenters.

3.13 COMMUNICATIONS

The communications mizsion of TG 7.1 was a3 follows:

1. To procure, install, operate, and maintain special electronic and communications equip-

meat 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 com-

mercial type radio equipment were the responsibility of EG&G, and the requirements for mili- |

tary type radio equipment and telephone and bucy cable systenois were the responsibility of

TG 7.5, HEN. The AEC Communications Facility at Los Alamos was assigned the mission of

operating the Los Alamos Terminal of the Eniwetok—Los Alamos RATT circuit and providing

communications support of TG 7,1 Headquarters, Los Alamos. One cryptographic security

officer and one enlisted assistant, attached to TG 7.1, were assigned at the AEC Communi-

cations Facility, Los Alazios, to handle messages encrypted in military cryptographic systesis.

CTG 7,2 maintained and operated the Eniwetok terminalof the Eniwetok—Los Alamos RATY

circuit, CITF SEVEN and H&N maintained and operated teletype stations on Parry connected

with the Eniwetok terminal,

The planning for communications facilities and services was based largely on the re-

quirements submitted by the various projects of the Task Group in their monthly status reports.

During this period close Naison was maintained with the J-5 Section of JTF SEVEN, EG&G, ard

the Communications Sections of the other Task Groups. In this way requests for services could

be consolidated and frequency assignments coordinated. Two trips were made to the PPG by

the Task Force Comraunicators in April and November 1953 to plan communications equipment

installation, view site locations, and meet operating personnel. The Task Force commandship,

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. On October 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 SEVENin August of 1953, and the

final plan was included in the Task Group Operation Plan No. 1-53, submitted in Decemberof

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 Eniwetok 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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With the decision not to reestablish shore bases tn the Bikini area after Shrimp,the fol-

lowing changes in communications were made:

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 USS Estes by remoting the circuit, using an

AN/TRClink from Enyu to the ship.

4, An additional VHF voice link was installed on five afloat stations to provide Rad-Safe
with necessary communications.

5. Stations were added or removed from theexisting seven TG 7.1 VHF radio nets as the

work load dictated. -

Communications to TG 7.1 projects located at Okinawa, Guam, Ponape, and Rongerik were
handled by using existing facilities at those stations.

The CP _ was located in Station 70 on Enyu and was manned through shot
time by CTU-6 andthe Firing Party, and TG 7.1 Headquarters was located in Flag Operations

aboard the Estes. These stations were linked by two voice circuits, a primary net using Ciphony

equipment that was cleared for classified traffic including Secret Restricted Data and a sec-

ondary Moturola net for unclassified messages. CTG 7.1 was in communication with all Task

Units located aboard ships in the im.mediate area by three separate commercial radio voice

nets. Messages of classification Secret and below to CTG 7.1 (Admin) at Eniwetok and all off-

site stations were transmitted and received over the Estes “On Line” RATT circuit with Sam-

son (synchronous mixer) through the relay-crypto center at Eniwetok. All Top Secret and Re-

sivicted [sta traffic was enciphered “Off Line.” The voice time broadcast was transmitted

rianually over the Baker channel and the TG 7.1 Admin net on the Estes from —3 to --1 hr, at

which time a tape recording synchronized with the sequence timer automatically took over at

tation 70 on Enyu. —.

The CP and TG 7.1 Headquarters! .

‘were located in Flag Operations aboard the USS Estes. This CP functioned by employing

three 250-watt Motorola radio links to start the timing signals and the sequence timer, and to

actuate the emergency stop in Station 70 on Enyu. The voice t!...e broadcast was transmitted in

the same manner with the exc eption that only the last 15 min were tape re-

corded and automatically transmitted ffrom Station 70 on Enyu.

The CPi_ was located in Building 311 on Parry, with TG 7.1 Head-
quarters in Building 209 on the same island, These stations were in contact by a telephone

“Bot Line,” normal telephone, and two VHF voice radio nets. CTG 7.1 was in communication

with the Estes, the Air Control ship, on station 20 miles off Parry, by AN: TRC radio through

the Perry switchboard. Messages, Secret and below, to other elements of TG 7.1 in the Bikini

area and ali off-site stations were transmitted and received over the Parry Task Force “On
Line” RATT circuit with Samson (synchronous mixer) through the relay-crypto center at Eni-

wetok, All Top Secret and Restricted Data traffic was enciphered “Off Line.” The voice time

broadcast was transmitted manually from the CP over the Baker and TG 7.1 Admin nets from

—3 hr through zero with an automatic tone signal replacing the Rack for the last 15 min,

*

 

3.13.1 Communications by Electrical and Electronic Equipment

Various types of electrical and electronic communications equipment were used to provide

TG 7.1 with the means to maintain close liaison between the separated projects in the Forward

Area. These types included an intercommunications net between cffices, telephones, six sepa-

rate VHF radio 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 mixers) processing which was the respcnsibility of CITF 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 2230 hours and on a 24-hr day at the ciscretion of CTG 7.1. This circuit

was cleared for messages up to and including Secret Restricted Data and was available to all
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TG 7.1 personnel: as a result it proved to be invaluable in providing a rapid end secure ins. -s

of communicttions during the build-up phase.

Communications to addressees outside the PPG were transmitted through Headquarte-:>

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 cesignated by CTG 7.1. All posishot messages which released data,

regardless of their destination, weve released personally by CTG 7.1.

3.13.2 Mail Service

A Mail Room was established in the Forward Area to process atl official mail of the Task

Group Headquarters and of personnel of LASL. This section was responsible for logginy all

classified incoming correspondence and teletypes and all outgoing correspondence and teletypes,

both classified and unclassified. Distribution of these documents was made from the sever «l

locations of this section. Persona! 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 masterfile of teletypes.

This section operated primarily at the Headquarters on Parry Isiard. 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 teletyp<s between atolls,

The Mail Room also assisted other orgauizations of the Task Group, such as Camco, Rad-

Safe, Lookout Mountain Laboratory, and DOD projects of TU-13, by keeping an accountability

of all teletypes and occasionally processing their official mail.

3.14 SECURITY

With the formation of TG 7.5 for AEC participation in Operation Castle, a large part of the

security responsibilities formerly exercised by the J-2 Section of the Scientific Task Group wes

transferred to TG 7.5. The security responsibilities remaining with TG 7.1 were certain as-

pects of personnel security and a security liaison function, which were delegated to J-1 and th:

Classification Officer, respectively.
The personnel-security function involved coordination with numerous agencies and urits

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

“Rtatus of all personnel known to be scheduled for participation. Verification of existing clea~-

ances was obtained from AEC sources, In some cases the applications of previously uncles. =!

personnel were harvled through J-1 to Headquarters JTF SEVEN. J-1 was not an authorized

source of clearance data but used its conticts and familiarity with the numerous projects to be

of assistance in clearance matters.

Q clearances were processed in several ways, according to the applicant’s organizational

connections and his situation, Most military personne! were processed through their parent

service to AEC, Washington, and some through CTG 7.1 and CITF 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 Departmentof the Navy

processed his employees through the Navy personnel and security channels to AEC, Washington.

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 CITF 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 CITF

SEVEN.
.

Prior to the overseas phase, badge requests were prepared for personnel of TG 7.1 and

forwarded to CTG 7.5, and security examinations and certificates were accomplished. In cases

~
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where these requirements were not satisfied prior to departure for PPG, they were completed

as soon as possible after arrival of personnel at PPG.

Security policies for Operation Castle originated with CITF 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 ACTIVITIES

3.15.1 Classification

Several classification items unprecedented in past operations were involved in Operation

Castle. The inclusion of two firing sites, one at Enitwetok and the other at Bikini, almost 200

miles distant, required a representative at each site. The probiem of native evacuation from

other atolls and the accompanying medical program at Kwajalein introduced unanticipated

classification problems and resulted in even another source of classified material. The fact

that two separate laboratories participated in the program of devices to be detonated required

decentralization of the preoperational activities. However, a uniform classification policy

thsoughout the Task Force was ensured by the designation by the AEC and CITF SEVEN of

t}.2 Scientific Task Group representative as over-al) classification authority.

It is to be noted that classification practices were more realistic during the present opera-

tion, Based on experience from earlier operations, the Castle 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 madeafter 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 was

the support given by the Security Section of the Communications Staff (J-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 security 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 changes 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 for 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 programsof the respective

homestations of the several participants and the over-all program of JTF SEVEN and the AEC

TG 7.5.

(a) Physical Security, The physical security aspects in so far as AEC materials are con-

cerned were almost exclusively the function of the Security Office of TG 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.

(b) Communications Security. The communications security was handled by the J-5 (Com-
munications) Security Section of JTF SEVEN, with close liaison as noted earlier with the Clas-

sification Office.
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(ce) Information Securit:, The tufermation security, particufar’y document cortrol, wot a

internal functiwn of TG T.1, mainly handled by the Mail and Reaseds Sectior of J-1, with Tuy

Secret control being retained in the Oifice of CTG 7.1. Policies followed in docun.2at control

were munitored by the Classification Officer as security Haison to be certain that practices
were in conformanc? with the appropriate AEC or military regulation as previously coordi-

nated with J-2 of Fi¥ S:iVEN and the Security Office of TG 7.5. The security Haison repre-

sentative reviewed all such ccordiacied ducumencts befors {ssuance to be certain that they were

realistic and did nut maieriully interfere with operations. Incidentally, J-4 of TG 7.1, working

with TG 7.5 aad the Classification Office, disposed of considerabie classified material.

3.15.3 Photcygraphic Control

Control of photogranhy, ina sense, was part of the security liaison function but was of

sufficient magnitude to be considers! a separate responsibility. In addition to the current re-

view for classification of photographic records, it was necessary to acvise on special practices

relating to security control of photczraphic 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 kent substantially current with all phctog-

raphy, thus avoiding unnecessary security procedures and pessible 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 ownpictures 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. Associated «ith the problem of photography is the control of binoculars

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,

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 fur contractor employees of

the AEC.

3.15.5 Organizational Matters

The original classification guide was prepared at the home station of the Classification

Officer, submitted for review by several of the participating organizations, and approved by

AEC and DOD authorities. Preoperational 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’s classification representative, handled the numerous Stateside problems associated

with the operation. For most of the period the Classification Office was comprised of two

persons, with a third man partof 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 for each detonation,
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also interim reports on the results of the Military Effects projects. One member of the Clas-

sification Office spent some time in a technical editing capacity on scientific reports.

3.17 DISPOSITION OF FORCES (ROLL-UP)

3.17.1 General

Roll-up orthe redeployment of TG 7.1 from the PPG to the ZI commencedshortly after

detonation n Mar. 1, 1954, and continued through the latter part of May 1954. Per-

sonnel moved tothe1United States in a steady ‘stream during March, April, and early May, and

after detonation’_ {on May 14, 1954, the remaining personnel phased out rapidly. Prop-

erty roll-up proceeded in much the same manner; property and materials no longer required
were returned at the earliest practicable date.

3.17.2 Phase-out of Personnel

Estimates regarding the phase-out of personnel were obtained from the monthly status re-

ports submitted by the various elements of the Task Group throughout the latter part of 1953.

The statement of concept of operations issued on Oct. 20, 1953, planned for the last detonation

to take place on April 22, and, consequently, all personnel phase-out estimates were predicted

upon that schedule.

Despite schedule changes the over-all rate of personnel ;!.ase-out through March and April

was approximately as predicted in 1953, although particular individuals or units may have

changed plans several times. The predictions made in 1953 envisioned the Task Group strength

on April 24 (two days after the final test as conceived on October 20) to 67 per cent of the peak

of February; in actuality, the April 24 strength was 63 per cent of the February 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 arrangements for

the departure of each individual. This included endorsement of orders, MATS reservations,

reservations for personnel traveling from Hawaii to the mainland via commercial carrier, and

clearance from various offices on Parry Island. It was at first planned that at least four days’

notification of departure be given the Headquarters Commandant. However, due to the rapidly

changing situation and operational necessity, this four-day notification was waived as a require-

ment, and many persons were processed with 12 hr or less advancenotice.

The great majority of the Task Group personnel were airlifted by MATS to Hickam. The

military personnel and government-employed civilians continued on to Travis Air Force Base

on MATS, whereas nongovernment civilians proceeded via commercial carrier from Hawail.

A few of the Task Group people traveled back from the Forward Area by MSTS and naval vessel.

The decrease in population is shown graphically in Fig. 3.3.

3.17.3 Property Roll-up

The property roll-up of TG 7.1 can be divided into two phases: first, the gradual phase-out

of property during the actual operational stage and, second, the final complete rcli-up after

Zombie.

The first phase took care of equipment that was excess or had served its operational pur-
pose and included all the equipment of UCRL,Since they were able to roll up all of their proj-

ects, with the exception of a small cheinistry group,,

Property from the first phase was returned to the ZI on theDaltonVictory andtheLéo,MSTS
cargo vessels,

' Thefinal phase of roll-up actually began shortly!_ and was to continue| /

The following MSTS cargo vessels were scheduled to move the remainder of

‘the property to the ZI: Sgt Gammon, May 17, 1954; Pvt Merrill, May 30, 1954; and Pvt Joe EB.

Mann, June 25, 1954.
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Tt w.3 originally pierncdd to have Bikini equipment presazed for shipment to the ZI 2:3

our-loaccd from Enju. Becanse of the darmag- dune to the caa.p farilitles and the hizh race of
contamination at that site caused by tha Biktri series of shots, it was necessary to retuci all

property to Parry for packing and return to the ZI. Return of equipment and heavy tratlers

was scheduled on a priority based on future n2eds for the equipment.

3.17.4 Heclyurrvters Poll-up

As of 2400 hours, May 21, 1954 (Eniwetox tirne), Forward Area Headquarters of TG 7.1

closed, 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 Islard until

May 31, 1954, when this functicn was also assumed by the AEC Resident Engineer.

On May 15, five boxes of classified records of the Headquarters departed the Forwardc Are.
for Los Alamos via Fivay.ay 63. On the following day an additional 19 boxes departed on a SM

records flight. All records were air-shipped to Kirtland Air Force Base where they were

transshivped to Los Alamos by AEC truck. Records were boxed in footlocker-size boxes. The

total eight of the 24 boxes was approximately 2400 lb. Classified records belonging to DOM

(TU-13) were escorted by their own personnel to appropriate destinations.

All H¢N furniture and equipment were left in place, and all AEC and DOD accountahi>

equipec.ent was returned to aporopriata supply rooms.

3.18 OPHZRATIONAL CONCLUSIONS AND RECOMMENDATIONS

3.18.1 General

The support offered to TG 7.1 by other task groups was outstandirg. The flexibility shown

by those task groups in meeting the uncertain and continually charngiag conditions of the opera-

tion contributed immeasurably to its success.

In spite of very ambitious wearons development programs involving two laboratories, the

DOD effects programs took approximately 60 per cent of the total support effort. It is suggested

that attempts be made to reduce thts proportion in future overseas operations.

In order to submit requirements for military support far enough in advance to meet DOD

planning criterfa, they are normally turned in from nine months to a year before the operational

period. At this time planning has not progressed to the point where it is possible to predict

detailed requirements with a great degree of accuracy. Late DOD and other projects, and

changes in projects, introduce additional requirements, as do maintenancedifficulties at the far

end of a long pipe line, large peak requirements, and the possibility of late substantial changes

in the operational concept and schedules. It is therefore necessary, in order to be able to com-

plete one of these operations successfully in an acceptable length of time, that support elemcuts

have a reascnable 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, particularly aboard the USS Estes

where Task Force and Air Task Group communications interfered because of limited space and

antenna space. Ship-based cperations shouid be avoided, if possible, but if they are necessary,

even as a stand-by measure, the Scientific Task Group needs a ship of its own (possibly shared

with TG 7.5) for its headquarters.

The TU-9 effort in the field is, in the opinton of the Task Group Commander, appreciably

larger than necessary to accomplish its mission. A great deal of time was expended by mem-

bers of the Task Group posing for photography that may not be used in any official report.

Great amounts of still photography were taken, very little of which is of any value to the ex-

perimenters. It is suggested that the official commitments of TU-9 can be carried out in the

future with approximately one-half of the field effort involved in Operation Castle.
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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 minimum staff of permanent person-

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

porary-duty personnel somewhat in excess of requirements so that lack of clearance for some

individuals will not hamper operations,

The working space for TG 7.1 on the USS Estes was wholly inadequate for continuous

operation 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 provided.

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 it impossible

to meet published schedules. In scme cases delays of several days were involved, There was

a tendency at MATS terminals to call passengers in too carly and to keep them waiting indefi-

nitely without any-anncuncements whatever as to cause and prebable length of deiays and when

it was expected that Nights would be called. MATS passenger relations should be substantially

improved, It is recommendedthat a field grade representative of the Pacific Division, MATS,

be assigned to CJTF SEVENas 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 17.1 submitted its requirements

for helicopter support. These requirements were computed to fulfill the needs of the Scientific

Task Group in acccmplishing its mission, At Bikini Atoll the number of aircraft 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 relatively small

number of K&N requests were easily integrated. However, at Eniwetok the demands of Head-

quarters JTF SEVEN and the requirements of 1G 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

operation lengthened the maintenance problems reduced the number of operational helicopters.

Although TG 7.1 is the largest user of helicopters during operational periods, TG 7.5 has

substantial concurrent requirements. The Task Force and each of the other task groups also

have requirements, soine of which occur during the peak TG 7.1 load. In arriving at total Task

Force requirements, these combined needs should be carefully considered. In submitting re-

quirements it is recommended that the number operational be indicated rather than 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 systefunctioned well

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

siationed 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 supporting

elements,

(ob) Off-site Activities. The support of certain cff-site exp.riments was not satisfactory

in that the support wes irregular and difficult to arrange. Althoush the requirements of this

Headquarters were generally small, they were recurrent and irregular; however, in the interest

of maximum aircraft utilization, attempts were made to integrate them with flights intended for

support of the weather stations whose locations were commonto the locations of the off-site

experiments. Because these flights originated from both Eniwetok and Kwajalein, often on short

notice, integration of TG 7.1 requirements with the flights was not always possible.
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It is recommended that off-site s::oort be planned such that TG 7.1 Headquc ters evi"!

be aware of the support to be availatie. This could be accomplished in a number of ways, e.7., —

by creating a regular support schedule or including a TG 7.1 representative when plarnshiy off-

site support activity.

(c) Communications, An unclassified voice circuit from the PPG to Los Alames (using
commercial facilities erst of Honolulu if economical and practical) is required.

The radio teletype and HF voice circuits installed and operated by the Scientific Tas Group

for communications between Eniwetok and Bikini Atolls proved most successful in providing a

close liaison between the various projects until the operation became shipborne. It is recom-

mended that this same service be provided for future PPG operations and the capability of

operating the teletype from afloat be added. .

The 10-watt Motorola radio proved to be the most satisfactory type of radio because ofits

depenzability and portability. It is recommended that this type radio be providet by the mfli-

tary supply system for all DOD scientific projects for future operations.

(d) Boat Support. Boat support at eachatoll proved adequate at all times. Although the

boat pools were severely strained on many occasions, especially when breakdowns occurred,

no work was left undone for lack of buat support. The need for a smail numberof fairly fast

boats, for Firlng Party and other purposes, was again demonstrated, Such a boat should be

capable of a speed of about 20 knots in rough laguon waters, of going alongsidefiring barges

and ships’ accommodation ladders, should be rugged and reliable, and should have two engines

and a good covered passenger-carrying capacity.

Interatoll surface lift was adequate as long as there were two LST’s in service. On the

occasions when one LST was withdrawn for repairs or because of damage,the lift became

overloaded and a freight backlog developed. For an extended operation it is recotamesded that

three LST’s be available.

(e) Evacuation. For the __ evacuation of Bikini, the J-3 Section published a detailed
chronological evacuation check list for the period ~5 to -1 day. This elaborate plan was neces-

sary to ensure that the evacuation of the atoll was accomplishedwith as little interference as

possible to the scientific preparations. As the operation progressed the plans were less de-

tailed because personnel became more accustomed to the part which they played, and teamwork

developed. In the last stages of the cperation, outline plans were published on the J-3 black-

board in lieu of detailed written plans. Although the need for lengthy written plans diminishes

as the operation progresses, the requirement for well thought-out plans still exists.

3.18.4 J-4 Section, Logistics

J~4 tried the system of having supply trailers to provide on-site supply suprort for rea’)

access of operating groups. It is recommended that future operations of this na’.re and size

be afforded such necessary service tn view of the favorable reaction received,

Transportainers and trallers have proved most satisfactory, and they have undoubtedly

paid for their investment in the form of reusable shipping containers, temporary fleld labo-

ratories, and storage units. Their continued use {s strongly recommended.

The TG 7.1 vehicle requirement, which the Task Force fulfilled, was based on careful

analysis, curtailment, and integration of requests received from the various TG 7.1 users.

Additional requirements, due largely to expanded and added projects, continued to build up after

the initial requirement was placed on the Task Force. As a result there would have been a

shortage of '4-ton vehicles, and readiness would have suffered accordingly had it not been for

the 27 World War Ii, Class X vehicles which were available to supplement the regular allotment

during peak requirements, These occurred in January and February, when there were seven
camps in operation and build-up was at a maximum,
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CHAPTER 4

SUMMARY OF TASK UNIT ACTIVITIES

4.1 TASK UNIT 1, LASL PROGRAMS

4.1.1 Objectives

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 calculations on the basis of which the devices

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 use 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 ship-

board space for personnel.

Except for those groups which had madeprovision for living on LCU’s, this move increased

the difficulties of the operation tremendously. Only the good cooperation received frum 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, Afier a short transition period in the

sucden change to a ship-based operation, there was little delay caused the experimenters by

Rad-Safe requirements, and no TU-1 personnel received large or unexpected overdoses,

4.1.4 Results

Results are given in Chap. 2, Sec, 2.1.
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in4.1.5 Conclusions and Recommeni3tion

1. Where possible, the decentralized LCU setup with persac:s! living at their working

place is very satisfactory. ,

2. In order to cause the least disturbance to shipboard routine and passengers, it would be

desirable in future operations to mess and quarter the experimenters aboard ship in separat=

quarters or on ships of the MSTStype. ,

3. Communications for experinienters were unsatisfactory when a number of channels hai

to be operated in close quarters, as on shipboard.

4, It is absolutely essential that the number of persons between the experimenter and his

transportation be kept to a minimum. This is largely because of the unpredictable nature of

the transportation requirements.

5. The success of this operation was largely due to the centralization of operational con-

trol on each atoll in one man familiar with the experimental pha-2s of the operation.

4.2 TASK UNIT 2, PRODUCTION

w rhe function of TU-2 during Operation Castle was to produce the necessary,

on: — =

” Td fulfill this obligation additiona! personnel,”
were hired. A training program wasinitiated July,1953,atthe facilitiesofHerrickL-
Johnston, Inc., Columbus, Ohio, to give basic instructions in during a two-week

period, The training program was then transferred to the plants in the PPG for practical!plant

experience. This program continued until Dec. 15, 1953, and included the making of necessary

plant modifications. .

The majorityof the plant chanzeseffectedwere designedtopromoteeaseof ooeratinzal
techniques. _ '

4.3 TASK UNIT 3, SPECIAL MATERIALS AND FACILITIES
wt et wee

The mission of TU-3 for Operation Castle at the PPG was threefold.

Foe

| (Cambridge Corporation, with field offices in Boulder and Denver, Colo., was re-

sponsible for all TU-3 activities.
TU-3 was underthe direction of the Task Unit Commander. To aid in administration,

several groups who were under the direction of group leaders were organized according to

their specific functions.
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Extensive planning at Boulder indicated the desirability of dividing the work load at the

Forward Area into two phases.

r.—_The firstnhasedevotedprincipallytothe receiving of equipmentandndsupplies{_none

“=Rollip“ofallTU-3equipment. andsupplies was“Completedonon ‘Apr. 16,“1954, and was turned

over to J-4 Section for return shipment to the ZI.

4.4 TASK UNIT 4, LASL ASSEMBLY

TU-4, the LASL-directed assembly group, consisted of membersof the Laboratory and

personnel directly involved in fabrication assembly. With the exception co) athe Ameri-

can Car and Foundry Co. (ACF) personnel had actually. made the direct fabrication assemblies

of the devices with which LASL was concerned, itself was designed and fabricated at
aati ~~“ . 7

LASL.._ bcene ee neeeee ~
f

I
at

“AIthe units, with the exception of Zombie and Runt Il, were shipped to Eniwetok by surface
vessel the first week in January 1954.

TU-4 operations actively got under way during the first week in January, when the first

group of people arrived in the Forward Area. Someslight revisions of facilities were required,

as well as some modifications to the device installations. Trial runs with dummy units were

initiated as soon as practicable, involving theactual movementof the!_.- ,jdummy to shot
location at Bikini; movement of the \qummy, on its barge, to final Bikini anchor-

age; and trial loadings of dummies onto each barge. wane

Since_original plans called for detonation of four devices!

on barges and one ‘on land, all ona fairly‘tigght time scale, ‘the“majority

ofTU-4personnel were assigned|‘to work on specific devices. The over-all TU-4 responsibili-

ty for each device was given to the LASL project leader who had followed the design and fabri-

vee CI ete en wee me geenae ene ee

wee. aeeee

 

cation of the device,

With the arrival of the devices the detailed operation plans and manuals beganto fulfill

their real purpose in the direction of the multiphased operations. Close coordination with TU-

3, priortoand after arrivalat Eniwetok, was accomplished;

‘ _ {Over--all planswerecoordinatedthroughtthe‘Staffof”TG7.1.lL
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Since several of the shoals involved a certain number of weather delrys, the foltuy ing

chruantogical listing shut? be sufficient to point out the highlight dates in the history of eech
device:
—

Jan. 25 Unit arrived at Enis etok

Feb. 17 Final aso?.ndly cor.pleted

Feb. 13 Shipped tu Bixini and transshipped to cab on Feb. 20

Feb. 22 Installativa in cab completed

Feb. 27 tinserted

Feb, 23 — ™ "installed
Mar. 1 ' detonatedion:

Jan. 25 Unit arrived at Eniwetox

Mar. 4 Final assembly completed

Mar. 5 Unit installed on barge

Mar. 7 Barge departed for Bikini in LSD

Mar. $ Anchoring; completed int .‘crater ard cables checked out

Mar. 11 Exchanged)Acylinders(used small one)
Mar. 12 installed

Mar, 27! detonated
Lo.we

eeeee a

Jan.25 Unit arrived at Eniwetcok

Mar, 2 Assembly completed

Apr. 8 Reassembled after postponement and loaded on barge

Apr. 9 Barge departed for Bikini in LSD

Apr. 10 Anchoring completed and cables checked out

Apr. 15 0” instalied
Apr. 264 “detonated

Ww arene”

Mar, 5 Unit arrived at Eniwetok by air . .

Apr, 10 New ___ containing no! feceived and install: i

Apr, 14 Finalassemblycompleted after postpoiie nments and loaded on kb:ge

Apr. 16 Barge towed to Mike crater at north end of Eniwetok lagoon, anchored, and

cables checked out

Apr. 17 Support|jacket removed and dummylugs attached to the case

Apr, 27 ipinched off and nuclear arming completed

May 140 ‘detonated —
 ermmomeer ome f

.
oo ‘

j
—

Apr. 16. Unit arrived at Eniwetok by air

Apr. 26 Final assembly completed

Apr. 27 Loaded on barge

Apr. 30 Barge departed for Bikini in LSD

May 2 Anchoringcompleted inl rater and cables checked out

May 4 ___tinstalled-
May 5 a *Wetonated

In general, the detonation of these devices on barges seemsto be a satisfactory method and

quite practical. Methods for logistic support of the barges were revised during the operation
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to best suit the local conditions. However, barge support should be closely examined for future

operations, Future operations may well look to the barge method as a useful plan for localizing

assembly and delivery operations in a consolidatedinstallation,

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 wereutilized for the operation: one was the arming team,

which made test checks of the X units and firing racks prior to the final 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 circuits; 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 and firing circuits), The missions of the arming and firing teams were accom-

plished with the aid of detailed check lists which enumerated each operation and the essential

measurements associated with the arming and firing of cach of the nuclear devices, 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 devices from land-based control sta-

tions located on Enyu Island, Bikini Atoll, and Parry Island, Eniwetok Atoll, from which wire

electrical circuits originated. These circuits terminated at the vario:s zero points. The first

detonation of the series was ~ for which the firing was accompii:ied by mamually opera-

ee the co:-trol board at Station70, Enyu Island. However, imrmediately following this shot it

a3 decided io fire the remaining devices at Bikini Atoll from aboa: d ‘*e command ship, the

UsS Estes, by means of a radio link from the ship to Station 70. The final shot of the Castle

series,} was fired from the Control Room on Parry Island. This was the only detona-

tion of fheseries made at Eniwetok Atoll.
During Operation Castle no misfires or other delays were encountered which were due to

the arming or firing operations. Weather difficulties did interfere with the firing schedule,

however, and these delays nece¢sitated arming and disarming all but two of the devices more

than once.

4.6 TASK UNIT 7, RADIOLOGICAL SAFETY

4.6.1 Introduction

TU-T, the Rad-Safe unit for TG 7.1, was a continuation of the Rad-Safe Unit of TG 132.1.

Preliminary to the Castle operational phases, personnel to staff the unit were requested 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 Service 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 monitors. In

past operations these monitors were furnished from personnel of the Rad-Safe Task Unit. The

continuation of this policy would have meant a large vi.wieldy organization and an expensive

service. An alternative «as proposed and acecpted 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-Safe monitors

was to be accomplished by Rad-Safe Task Unit personnel. A reserve monitor pool was also to

be established by TG 7.2 in case of emergency need. The monitor, from the unit concept,

would act as radiation-safety adviser to the project leader.
Establishment of this policy enabled TU-7 to recuce its operational personnel to a“small

skeleton staff of 43 personnel supplemented by project monitors of LASL, UCRL, and DOD.
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The skeletal organization was divided between Eniwetor and Bikini along; the folloaicg Hoes:
>

(a) Bikini Rad-Saye (cAjloat)

1, USS Bairoko

a. Control element for helicopter missions

b. Laburatory elements of instrument repair, phntodosimetry and records, and radi2z

tion analysis

c. Personnel decontamination and supply sections

2. USNS Ainsworth (barge)

a. Control element for boat missions

b. Personnel decontamination and supply sections

3. USS Curtiss

a. Control, personne! deco:tamination, and supply sections

4. USS Estes

a. Information and administrative center

This organization resulted from the emergency Shrimp situation, wherein the field Rad-

Safe center at Eninman was destroyed and prolonged shore-based operations became radiologi-
cally unsafe.

(b) Parry Rad-Safe

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

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 initiated by the unit some six months in advanceof

operations in order that a skilled group of technicians could be available to the unit. Four Navy

electronic technicians attended a four-week instrument repair course at the U. S. Navy Atomic

Defense School, three Navy medical technicians attended a special two-week radiochemical

laboratory course at Evans Signal Laboratory (ESL), and eight Army photodosimetry techni-

cians also attended a special one-week course at ESL.

The unit conducted several project monitor schools to qualify project personnel in the

fundamentals and techniques of radiation safety. The first school was conducted at the Nevada

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 was conducted at the

Parry Rad-Safe Center early in April 1954. A total of some 275 AEC and project personnel

were qualified as project monitor's as a result of these courses and similar courses at NRDL,

UCRL, and EG&G.

A genera! indoctrination course was conducted for TG 7.1 and 7.5 personnel through the use

of AFSWPtraining films covering basic physics of atomic weapons, medical aspects of nuclear

radiation, and field decontamination. These films were shown along with the usual movie pro-

grams at all camps at Bikini and Eniwetok. .

4.6.4 Control Element

The control element exerted supervision of TG 7.1 and 7.5 activities within radiologically

contaminated areas. Control stations were established at Parry, USS Bairoko, USNS Ainsworth,

USS Curtiss, and USS Estes. Radiological situation data were maintained in the form of situa-

tion maps at these stations. These maps were used to control activities in contaminated areas.

These stations constituted clearancestations for all working parties entering contaminated

areas of 100 mr/hr or greater. Recordsofactivities within contaminated areas were main-
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tained as a check on film-badge exposures. In several cases personnel exposures were revalued

from information gathered from these preentry forms. Several instances were noted in which

individual film badges had high readings of exposure, but investigation revealed that the film

badges had beenleft in highly contaminated areas and did not represent actual exposure.

The limitation of exposures to the test Maximym Permissible Exposure (MPE) of 3.9 r

encountered many difficulties due to certain set policies of “burning up” personnel and then

not using them in contaminated areas. The practice of using men continuously in contaminated

areas until the records reached the MPE led to a high numberof individuals with exposures be-

tween 3.9 and 5.0 r. The practice of returning personnel to home stations before the completion
of the operations necessitated a number of waiver requests for exposure of 3.9 r. A small num-

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 agencies of the Task Force
and consisted of the following:

1. Radiochemical Section. The center of operations for this section was a Signal Corps -

radiochemical laboratory trailer located on the hangar deck of the USS Bairoko. A smaller

installation was operated at the Rad-Safe building on Parry for analysis of samples obtained at

Eniwetok Atoll. This section received, prepared, and assayed solid and liquid samples sub-

mitted by other elements of the Joint Task Force as well as those samples arising from 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 rerticle-size determinations of air-borne and water-borne

activities,
2. Photodosimetry and Records Section, Two fiim-badge processing points were estab-

lished and ran concurrently during the entire operation. The photodosimetry section afloat op-

erated in a laboratory type trailer adjacent to the radiochemical trailer on the USS Bairoko.

The photodosimetry section ashore operated in the Rad-Safe building, Parry. Film bedges

were calibrated against Co®, and only gamma dosages were recorded. Du Pont packet 559 was

used;'controls and standards were developed with each batch of film processed. At the com-

pletion of the operation a master list of exposures was prepared, A report of exposure for

each civilian participating was sent to his home station, whereas in the case of military person-

nel this report was made to the appropriate military organization. The final repository for the

records of exposure will be the AEC Division of Biology and Medicine.

3. Electronics Section. This section supported the activities of the above sections by the

repair and maintenance of densitometers, voliage regulators, scalers, count-rate meters, and

scintillation counters. Individual survey type instruments were repaired as soon as practicable

after breakdown, In addition, instruments issued and utilized by this Task Unit were calibrated

and serviced at regular intervals throughout the operation.

4.6.6 Decontamination Eleinent

The Task Unit operated personnel decontamination stations at Parry and aboard the

Bairoko, Ainsworth, and Curtiss. No significant skin contamination was noted in personnel

processed through these stations.

Equipment decontamination became a maior activity at Parry following Shrimp. Vacuum

cleaning, water washing, and steam cleaning were acco:nplished in a newly constructed de-

contamination area. Decontamination of various items from survey 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 also noted that the pro-

tective clothing was absorbing apg: aximately one-haif of the total incident radiation. The ex-

tremely low energy of the residual radiation niade sealing practices very acceptable.
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4.6.7 Siooly Elemest

Supply stitions were originally set up on both atolls, Parry station on Eniwet x and Fuin-

man on Bikini Atoll. In addition to its normal functions, Parry suzply was respursible fur

shipping, receiving, and recording all supplies and keeping suppiies moving to Forward Areas

as required. Eninnian station was a base supoly, and its function was to maintain sufficient

stocks on hand in caza additional substations were required to coc2 with the operatioral situa-

tion.

After Shrimp shot the Eninman supply station was contaminated and was therefore elimia-

ated as a supply point. A sea-goirg 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 cortrol and supply elements; the other

was a dressing and chanze station. Two transportairers wer: procured for storage purpuses

and a wooden hot locker wes constructed for radiac instruments. The barge was tied up alton
side the USNS Ainsworth during recovery and salvage operations, :

A table of equipment for this operation was set up ard contained a total list of supplies and

equipment for this unit. The majority of items listed therein were shipped from Los Alamvs

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 Officer of TG 7.2.

Facilities for laucdering contaminated clothing at Parry were adequate.

ong-

4.6.8 Radiological Situation Data Summary

(a) Shrimp. A partial Rad-Safe survey was conducted on Shrimp Day with incomplete re-

sults (Table 4.1), Results of this initial survey were conclusive enough to cancel all activities

 

 

Table 4.1 4 RADIATION SUMMARYIN ROENTGENS

PER HOUR*

Extrapolated ~ ee

Island H+4hr’ "$2days 1STdays

Enyu 40-60 1,0-3,0 0.38-0.40

Bikini TO—125 6.0-—9.0 0.8-2.1

Aomoen 25-180 1.2-9.0 0.75

Romurikku 400 20 0.90

Yurochi 600 30 1.0

Namu(Sta, 1200) 125 6.0 0.45—-0,6

Cratar 0.1 0.02

Bokonejian 1500 75t

Bokoby24daa 280 15 2.0

Spit south of 65 3.0

Bokobyaadaa

(Sta, 1341)

Atrukdiji 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 a3 indicated.

TAN/PDR-18,

for] Lea. The first complete survey,was conducted onltee day. As a result of
wind conditions duringl __and) +i day, areas had becomespotty in nature; there-

fore the extrapolated values representing the H+4 hr readings can only be considered approxi-

mate. These extrapolated values are based ona t"'? decay, whereas laboratory analyses indi-

cate a t7'® decay during this period, thus indicating values in excess of those noted in the table.
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Bikini lagoon contamination of consequence was confined to lagoon areas containing sus-

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 southwest

passage, or settled to the bottom of the lagoon in a period of three days.

No alpha activity was detected in swipes about the living areas of the Task Group.
wee ee

. (b) _. A partial Rad-Safe survey was conducted on Runt I Day with incompleteatoll

results (Table 4.2). Results of this survey indicated no extensive recontaminationof the atoll
cowtar See me

 

 

Table, 4.2 4 RADIATION SUMMARY IN ROENTGENS PER HOUR

— went ~ back
~

Extrapolated ——— ground at

Island H+4 hr +1 day +2 days

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.€-1.4 1.4 0.85 1.2

Yurochi* 0.8-1.0 1.3 1.0 1.3

Namu* 2000 100 0.6

Bokobyaadaa* 1000 50.0T 55 1.2

Ourukaen 0.04 0.10f 0.16% 0,04

Arriikan ° 0.02 0,403 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

Crater 11006

Ships / 0,02-0.04
—— —
 

*Contamination by. __Shot.
+200-ft altitude, “~
yRadiation shine from water in southwest passage, -

SAt 300 ft.

except within the Bokobyaadaa-Namu chain. An unforeseen fall-out of radioactive mztcrial Jess

than 5 p in size did occur on the night of* +1. This fall-out covered the atoll and raised

radiation levels by approximately 100 mr/hF.Becauseofthe late period of fall-out, this

radiation level would have corresponded to 3.5 r/hr fall-out at H+2 hr.

Because of small particle size this fall-out was much more difficult to decontaminate than

the macroscopic particles off ;

Secondary fall-out leveled off between v700—0800M, +2, Residual topside levels on

ships were Ainsworth, 8 mr/hr; Estes, 12 mr/hr; and Bairoko, 30 mr/hr. Maximum levels
were 20 to 45 mr/hr.

Lagoon contamination covered the western quarter of the lagoon with levels comparable to

those of \ Lagoon flushing through the southwest passage materially increased back-

ground-raaiation levels in the vicinity of Ourukaen, Bokcactokutoku, and Bokororyuru.

(c) A partial Rad-Safe survey was conducted on, __.., Day with in-

complete atoll results (Table 4.3), Results of this survey did indicate that Bokobyaadaa, Namu,
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 Bokoby2zadaa-Aomoen area. A reading of 100 mr/hr was obtained over the Enin-

.
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man anchorage at H+a@hr. Faye a:eherage was cleer of contatiinates whersos Breird anchor-

age shoved traces of cuter. satic.. at H+4 hr. ae

The Seratar was materially different from that of: _jin that radiation

levels within the crater were dependent on “shine” from the lip of the crater and surrounding
“sand dunes.”

(d); ; DA daniage aid radintion survey was conductedoni Day
(Table 4.4). This survey covered th. eastern and northern islands of the atoll and was conclu-

sive enough to limit reentry to Enyu, Bikini, and Airusiiji on the first day. The survey on

__ c+ day indicated that recontamination was limited to the Yurocni-Aommen and

the Bikini- Enyu sequence of islands. No material secondary fall-out was encountered at Bikini
as a result of this detonation.

 

 

 

Table 4.3-— ‘RADIATION SUMMARY IN ROnNTGENS PER HOUR

Extrapolated eens ee _ ‘ “ackground for

Island H-4hr +1 day +7 days ‘

Enyu 0.03 0..03 0.03 0,03

Bikini* 5.0 0.67 0.07 0.10

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* 3.2 1.0 0.60 - 0.45
Namu* 250 30.0 16.0 15

Bokoby aadaa* 600 16.9 9.0

Quruka2en* 0.60 0.98 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 50j 60

*Contaminated by shot.

tReading at 100 ft.

TReading at 200 ft. .

Lagoon water was n:aterially contaminat:( with radivactive sediment. Readings of 4.2 r,‘hr

were obtained at an alticade of 500 ft over Groind Zero. This contamination moved to the wes!

and southwest so that small-boat operations cou'd be conducted in the area. Lagoon flushing

through the southwest passage materially increased radiation levels in the vicinity of Ourukaen,

Bokoaetokutoku, and Bokororyuru.
a ee

(e} A damage and radiation survey was conducted at H+4 hr onf_ bay (Table

4.5). This survey covered the islands of the atoll and was conclusive enough to limit 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 west. No significant secondary fall-out was

encountered at Bikini as a result of this detonation.

Lagoon water was heavily contaminated with radioactive sediment. Readings of 1 r/hr

were obtained at 100-ft altitude in the vicinity of zero point on, _ti day. Floating objects

revealed readings of 1 to 3 r/hr on shot days. Small boats and barges in Bikini-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-Bokororyuru area.

), A damage and radiation survey was conducted at approximately H+4 hr on

~ ‘. (Table 4.6). This survey covered the islands of the atoll and was conclusive enough
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Extrapolated a to backgroundfor
- Island H+4hr - +1 day t +4 days Tock ©

/ Enyu* 0,75 , 0.10 0.03 . 0.01

. Bikini* 70 8.5 0.80 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
9

Namu 1.0 2.5

Yurochi* 85 10.0 1.0 0.40

Bokobyaadaa 1.2 2.2 4.0

Ourukaen 0.01 0.50t 0.01

Arriikan 0.01 0.60t 0.01

Eniirikku 0.06 0,10t 0.90

E-‘nman Crater 6.5 4.0 100

Airutiiji : 0.01 0.01 0.01

' Cratec* 4.2t 0,01 0,00

4 *Contaminated by ~

, TReading at 500 ft.

tShine from contaminated water,

»

: Table 454 : RADIATION SUMMARY IN ROENTGENS PER HOUR

Extrapolated poe . a

! Island H+4 hr +1 day +5 days* Background

; Enyut 18 2.0 0.44 0.02

‘ Bikinif | 225 25 2.0 0.32
Aomoent 50 6 0.80 1.0

Romurikkuf 65 7.6 1.2 1.0

‘ Vorikkuf 95 12 2,0 0.25
t

, Yurochit 95 12 4.0 1.0

Namut . 10 1.0 0.80

Bokobyaadaa 0.95 3.0

q Ourukaent 3.5(?) 0.50f 0.12¢ 0,01

Arriikant 1.3 0.60f 0.10 0.08

Eniirikkut 0.18 0.01 0.01-—1.0 0.03

. Airukiijit 0.505 0.01 0.01 0.01

’ Crater 1.08

Lagoon 80 (west)

. “Final aerial survey. _.

+Contaminated by _ shot,

tRadiation shine from water in southwest passage.

SReading at 100 ft.

{
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. to limit reentry to the sozthern and eastern islands of the atoll. This survey incicat:4 thet

‘ radiccctive contamination extended north of a line from Pogallua toPirasi. Sevoaudasy fvts-out

amounting to 2 mr/hr was experienced at Parry on the evening of Day.

Lagoon water was moderately contaminated in the vicinity of the Bogallua-Teiteiripucchi

chain and cleared within two days.

Table 4,8 “= : RADIATION SUMMARY IN

ROENTGENS PER HOUR

Extrapolated —_~—- oweee
Island H+thbr +1 day* +2 days

Eniwetok 0 0 0

uy Parry 0 0 0

Japian 0 0 0

Chinimi 0 0 0

Aniyaanii 0 0 0

Chinieero 0 0 0

Runit 0 0 0

Piiraai 0.05 0.005 0,006

Aaraanbiru 0.08 0,01 0.01

, Rojoa 0.10 0,01 0.01

Biijiri 0.12 0.014 0.01
‘ Aomon 0.17 0.02 0.02

- Eberiru 0.17 0.02 0.02

Rujoru 0,10 0,012 0.02

. Aitsu 0,14 0.016 0,02

? Yeiri 0.17 0.02 0.02
> Bokonaarappu 0.17 6,02 0.02

Kirinian 0,35 0.04 0,04

Muzin 0,42 0,05 0.06
Engebi 0.70 0.08 0.08

Bogon 0.98 0.12 0.14
Bogairikk ? 0.22 0.60

' Teiteiripucchi 60.0 6.8 7.0

‘ Cochiti 70.0 8.0 12

San Idefonso 75.0 8.4 1.0

Ruchi 8.0 0.80 0.36

Bogombugo 3.9 0.44 0.36

Bogallua 2.2 0.26 0.28

Rigili 0 0
Giriinien 0 0

° Ribaioni 0 0
‘ Pokon 0 0

. Mui 0 0
Igurin 0 0‘ gu

4 *Period preceded by heavy rainfall.

4

. 4.6.9 Laboratory Data Summary

‘ The bulk of the samples analyzed by the radiation-analysis section of TU-7 were water

samples. The specific activities in microcuries per milliliter of approximately 675 lagoon- and

{ drinking-water samples were determined during the course of the operation. Lagoon sampling

‘ was carried on to ensure that ships’ anchorages were not excessively contaminated. As the

s 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 107° microcurie per milliliter. The average activity varied from 1 x

107¢ to 3x 1074 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 typeair filters and cascade-impactor
slides constituted another type of sample analyzed in the field laboratory. Upon those occasions

whenfall-out was detected on board the USS Bairoko, portable air samplers were periodically

turned on as a meansto determine whether fall-out was still occurring. The entire filter paper

was counted and the activity was noted in counts/min 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. The air samples collected on March 1, when the USS

Bairoko received a substantial fall-out from indicated activities ranging from 455 to

2740 counts/min per cu ft of air. The only cdscade-impactor data were also obtained during
the fall-out that occurred on the Bairoko. An average of 65 per cent of the activity was found
to be associated with particles less than 5 p in diameter.

Decay-rate measurements and energy determinations were made on various types of

nples throughout the cperation in an effort to obtain detailed information on the fundamental

_serties of the radioactive particulate matter. Gamma energies were difficult to obtain ac-

ucately due to the low counting efficiency of G-M tubes for gammaradiation and the apparent

ty ¥ 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 gammaenergies

measured were somewhat surprising. Beta energies varied from 0.2 to 2.2 Mev.

Log-log plots of counts per minute vs time after 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 sainples studied and thecal-

culated slope of the line obtained by plotting the log of the activity vs the log of the time after

detonation.

1, Fall-out sample on the flight deck of the Bairoko, RuntI, 1.62.

un :
4
e
y

2, Lagoon sample collected 1220 Apr. 7, 1.03 at +8 days and 1.31 at +25

days. ee

3, Air sample collected Apr. 26, ~ © 1.19
The six drinking-water samples from-Rongelap indicated an average slope of —1.48 from

___fr4.2 days to’ +10 days and a slope of ~—1.80 until last counted.
~~Miscellaneous tasksassigned to the radiation-analysis section included the analysis of

urine samples for tritium content; examination of food, soil, and water samples obtained ona

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 survey following Zombie event.

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 co.sideration of heavy work loads in extensively contaminated

areas, The use of waivers to-cover exposures in excess of this MPE Lecomesa needless rou-

tine without much significance when operations 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 utilization of project personnel as monitors proved itself with few exceptions.
Procurement and ciearance 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,
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(b) Recommendations. The test MPE should be bes:4 on calerdar quarters of 3.9 rari

should consider the preparatury phises as well as the opevational phases of the overs.35 test,

A pool of experienced monitors must be mace availabie to the Rad-Safe Unit to supnurct
independent construction operations and supplement project-monitor activities.

Personnel-procurement plannirg should be initiated at least one year prior to operations,

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,units, and staff sections in black and white and color still and motion pictures.

2. To provide construction, accident, and general record coverage.

3. To make technical documentary records in still and motion pictures of each opevation.

4. To provide facilities and aid to scientists in the processing of scientific photogranhic

records.

5. To store, issue, process, and account for technical documentary film in accordance

with security and classification instructions.

These responsibilities were fulfiiled. To implement the necessary coverage, 17 men were

phased in 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 Bikini.

Statistics are as follows:

4200 black and white negatives were made, 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, equipment,

and supplies to many scientific groups.

4.8 TASK UNIT 9, DOCUMENTARY PHOTOGRAPHY

4.8.1 Mission

Operation Castle was documented on film, both still and motion picture, aerial, ground, a4

underwater, as a basis for a photogyaphic record for historical purposes and subject matter ¢ -

a considerable number of motion pictures depicting the scope and conductof various phases

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 Headquarters

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 carelessness were made

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

3. Operation Tigercat. Documentary coverage was made of the TG 7.4 dress rehearsal

for Operation Castle at San Diego, Calif., in October 1953.

(0) Final Requirements

Complete documentary motion picture and still coverage of Operation Castle 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 results,

and actual results. Narration in all cases was restricted to Maj Gen P. W. Clarkson,

Alvin C, Graves, or a member of TG 7.1. These Quickies were primarily intended to bea

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

sponsored 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 narrated by

Maj Gen Clarkson and Dr. Graves, summarizing the operational problems, expectations, and

results of Operation Castle. Classification was Secret Restricted Data. This program was

sponsored by JTF SEVEN,and exact print distribution is 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 was intended as

a i.aining film. Classification is Secret Restricted Data, and exact print distribution will be

determined later.

4. Public Release Picture. This was sponsored by AEC and was Unclassified. The purpose

was to inform the public of the recent tests 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 + 1Y, hr. Footage was exposed from four separate aircraft orbiting around point zero and
wre

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 photographyof all

craters was made. Photography and processing 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 catalogued

and indexed. Cataloguing is being accomplished by the use of the microfilm process with one

copy of the final catalogue distributed to LASL, Los Alamos, N. Mex., and one copy to AFSWP,

Washington, AFSWPis 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

Weshington could be accomplished five to seven days after each shot. This change consisted

of the acquisition of a laboratory at Wheeler Field, Oahu, T. H., and staffing it with TU-9

personne] 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.

(o) Bikini-Eniwetok Operations. During the early portion of Operation Castie, elements of

TU-9 were based on both Bikini and Eniwetok Atolls. This divided effort was necessitated

74

 



primarily by the account of activity occurring simultaneously at both atolls, but transpertation

problems for men and equipment were a contrituting factor, The main disadvestauvze to this

split activity was the inability to pool equipment for joint use. Occupancy of the Eninman com-

plex was concluded earlier than expected, after which all TU-9 operations were carried on from

aboard ship or from Parry Island,

(ce) Growid Crews, A total of five camera crews and one syne sound crew exposed tha

bulk of the footag2 on Operation Castle. Each camera crew was avs.iented by one still phote.

raphe:, was mobile, and was completely equipped. The maximum camber of Lookout Mour:ain

Laboratory personnel overseas at any one time was 50. Personne! were returned to the Zi as

soon as the workload permitted.

(a) Aerial Crews, Three C-54 aircraft were obtained on loan from MATS and modified at

Norton Air Force Bisa to accept camera racks and assecctated equipment fabricated at Lockout

Mountain. One RB~-36 provided the platform for the high -altitud: cloud studies. All fouc air-

craft participated in one practice mission prior to depa cture from the ZI and one practica mis-

sion before the first shot. No C-54 aircraft aborted on any of the photographic missions.

4.8.5 Remote Installations

Six remote caméra installaticis were utilized on most shots. These installations were

designed and fabricated by Lookout Mountain and were located at various strategic points

adjacent to Ground Zero, yet so positioned to facilitate recovery by helicopter or M-boat.

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 obtained was utilizable. That

which was salvaged, however, yielded some photography.

4.8.6 Film Exposed

_ As of May 15, 1954, the following amountof film, both still and motion picture, had been

exposed during Operation Castle:

16~mm KCO 83,600 ft
16-mm B/W 64,600 ft
35~mm B/W motion picture 23,100 ft

35-mm EK motionpicture 20,100 ft

4x 5 B/W stills 3,540 ea
K-20 B/W 150 ea
K-20 EK 150 ea
K-20 and K-24 EK 544 x 514 3,360 ea
4x5 EK still 732 ea

K-17 9%, x 9% EK 1,600 ea
K-17 94, x 914 BW 8,400 ea
24 x 2, BW 1,200 ea
2 x 24, EK 96 ea

4.9 TASK UNIT 12, UCRL PROGRAMS

_TU-12wascre:created for the purpose of carrying out diagnostic measurements upon the

“shots. Some personnel of TU-12 assisted TU-1 in making some

specific measurements upon the’ shot for LASL. Thd shot was deleted from

the Castle schedule; therefore no measurements were made on it. The work of this Task Unit
was organized under four programs. Program 21, Radiochemistry, in cooperation with LASL

Program 11, made measurements on all the shots at Operation Castle. The summaryof the
techniques and results of this program, as well as those of the other programs,is given in

Sec, 2.3. Program 22, Reaction History, was to carry out the Ganex, Tenex, and alpha meas-

urements onf a , Program 23, Scientific Photography, attempted to
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study hydrodynamic motion o _jand to measureyield by fireball. Program 24,

Phonex, measured the energy spectrum ofthe neutrons from: _. aw.. mM general, all ex-

perimental equipment worked satisfactorily, but bad weather ‘caused a serious lossof 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

participating 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 functions 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 TG 7.1, with whom continuous coordination had to be effected dur-

ing the operation, was J-3, and, since coordination of all Bikini operations was exercised by a

J-3 office in that area, it was frequently impossible, because of the imited number of super-

visory personnel in the Headquarters of TU-13, to maintain the close liaison which is essential

in an operation ofthistype. This situation was “further aggravated by the shift to a ship-based

operation after _ shot and by the necessity for maintaining readiness status for two shots,
ent

one at Bikini and one at Eniwetok, simultaneously.

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

with the original plan. In some 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 yield, changes in

shot locations, and the cancellation of one shot for which a complete blast line 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. Irdivi-

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, this group wasconcerned with the

design, fabrication, and mock-up assembly of the two devices, an In
addition, coordination work was done with GMX, W, and J-DivisionsofLASL;Camco; NBS

Boulder; and Consolidated Western Steel, who constructed and assembled the case and support-

ing structure,

The associated coniponents for the two devices were shipped to the PPG in December 1953,

and the classified components were sent aboard the USS Curtiss. The

was shipped to the PPG early in March 1954 by C-124 aircraft.
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Assembly of the Wevice was done in a shot czb on Ebertru, Eniwetor Atoll, starting
early in January 1954and was completed, including the neceszary, testing, by Mar. 6,

1954, except for the installation of the, a » Wheathe

decision not to fire the. was made, disassembly of ‘the device was Started, and

parts were stored in theCamco building in the CMR area on Parry. The.__,components are

being shipped to the ZI for reclamation. coe

One difficulty encountered duriry the assembly of the’ ~ , was the appear-

ance of anair Piugin the line, which gaVé risto"anonexplosive bursting of

several of the, “comfonents. Aporoximately one week’s effort was necessary to return

the 1 ‘system to the operating condition that existed before the accident.

“The device was constructed in a shot cab on EninmanIsland, BikiniAtoll, _
during the latter part of January and February. Except for the installationof the:

__ §theconstruction was esc:ntially con:zleted before the "shot.
“The | i device was detonated at 0625 local time, Apr. 7, 1954.

Semene

4.12 TASK UNIT 15, TIMING AND FIRING

Prior to the operational phase of Operation Castle, TU-15 had plannedto fire all the

devices from the manned CP, Station 70 on Enyu at Bikini, and Building 311 on Parry at

Eniwetok. Installations were made first at Bikini Atoll with the timing system controlled and

monitored from Station70 where the radio signals were also generated.

Thefirst shot, ~ jwith its attendant radiological and personnel safety problems,

demonstrated the undesirability of manning the control station at least for large devices.
TU-15 reassembled and supplemented the Operation Ivy radio control equipreent and in-

stalled it on board the USS Estes with the receiving and Cecoding equipment on the 300-fi Enyu

tower. This system was checked out within a weekafter|L ‘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 emitt2:d was of relatively low intensity and pre-

dominantly red in color.

The Eniwetok shot was fired from a manned station on Parry, with the device located in

the Mike crater, and again no difficulties were experienced; the television and tone monitoring

systems were not used because of the cancellation of their respective shots.

The only timing-system failure reported on the operation was the failure to get a 1-min

radio signal by Sandia on shot. The equipment had not been dry-run, but an analysis of

the failure will be attempted.

The Bhangmeters are considered a part of the timing system within the EG&G division of

responsibility and are reported herein.

The standard Bhangmeters did not trigger on shots where the transmission was low, but a

Bhangmeter in a B-36 airplane gave correct results on all shots at tactical distances and hence

proved the usefulness of the device for yield measurements from aircraft.

An experimental oscillographic Bhangmeter gave results on all shots and yielded much in-

formation on the relative red and blue light levels as seen by photosensitive surfaces.

TU-15 had no great difficulty in maintaining timing systems for alternate firing in both

atolls and was in fact prepared to radio-fire in both atolls.

TU-15 would recommendthat, in the future, 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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Fig. A.1— Mapof Eniwetok Atoll.
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