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To record euch data, photographically suitable light sources
linked to the hydrodynamic phenomena and camerae capable of resolving
Bmall fractions of a microsecond have to be available. The light
aourcea were provided for by the light.radiated by the ca6e of the
device when heated by the shock wave.

‘tbot’’he~s”es‘ourw’””e’‘mstreaking caheras and one L Model 6 framing camera were employed.
Each of the Model 100 cameras photographed all the case 6hots; the
Model 6 was directed at the device end-on and was employed for qual-
itative reaBona only.

-device=
isfactory pictures were obtained from the detonation of

Indication are that though all the cameras
per ormed properly, a local heavy raktorm between the &mker and
the zero site cut-the light tranemie6ion down to essentially zero.
}.sa result no streake were evident and all that was recorded by the
Model 100 cameras was the firelmll as It ewept by the field of view.
The Model 6 shows a faint glowing (Teller Light?) of about 11 micro-
seconds duration and then a somewhat brighter glow growing in size
about 40 microseconds later.

2.2.4 Program 24, External Neutron Measurements

The object of Program 24 wae to

-device h ‘ner=reso’”tie”

asure the energy spectnun of
neutrons e~ting from
of about 2 per cent should be ed for the (d,t) peak.

.
Neutrons from the device coming down the Tenex pipe strike two

~ radiators. Recoil protons from (n,p) colli8ionE in the radiators
are detected in nuclear emulsions. Measurements of proton ranges in
emuleion yield proton energies, from which the neutron energies may
be determined.

The signal-to-noise ratio in the exposed plates is good. The
eingle grain background is small, indicating a negligible exposure
to gammas and electrons. Under a magnification of 100UX, there is
about 1 recoil proton from fiesion evente per field of view and about
1 recoil proton from the (djt) reaction per 20 fields of view. When
corrections are made for angles of observation, solid angle, radiator
thickne8s and the (n,p) cro~s-eection, the resulting neutron energy
spectnxn chows a peak at 14 Mev, 8uper-tiposed on a fiSSiOn Spectmun.
The (d,t) peak has about one-fourth of the area of the fiseion sPec-
tnlm. There is a noticeable tail of the peak toward the low energy
side which would indicate a contribution of scattered 14 Mev neutrons



-..
-%

down the pipe. The @eld in the 14 Mev peak is about
d

of

that e~cted from the initial calculatio~ where a ylel of 1 Mt va-
taken aa the basis for calculation. .

2.3 WKUNIT 13mcxmks (DOD)

2.3.1 Program 1, Blast and Shock Measurements

The broad objective of Program 1 was to meaBure and study the
blast forces transmitted through the various media of the earth. In
the main measurements were obtained in air by me- of Wiancko and
mechanical self-recording pickups. Those obtained within the water
were taken by meanB of tourmaline, wiancko, strain 5ge, and ball
cm.mher pickups. A few earth measurements were made using WianckO
accelerometer . Successful measurements contributing to the fulflll-
nent of the objectives were made by ten out of twelve projects. Of
the two ummuccessful projects, one-failure was brought about by the

coupled with the cancellation of
waa brought about by the echeduled

time Of firing which hpoaed unfavorable light conditio~ for photo-
graphy.

l!!nyinteresting and valuable records were obtained during tb
Bhot serlea. The8e records were interpreted in the field and will be
reex~i~~d subseq,~ently at the ho= labo~t,ories of the variouE prO-

Ject agencies. The following tentative concluslona are ba~ed on pre-
l~inEry data and, therefore, are subject to change upon a more care-
~ study Of the records.

a. The air shock pressure-time traces obtained at close-in
ET-d rangea were distorted.

b. Although dletotied air shock wave fozme were noted, no
~erious peak ~re90~e disc~ep~cies (as compared to the ~ operation
~Llbler-Sr~pper Composite free air presawes) were noted.

Dymmic air preaaures were obtained that were higher
t&n th,cs~.predictedby the Rankine-Hugo&.ot relations applied to
air. ~ne pressure discrepancies were probatly a reBfit Of Eand
-/or -<at.erloading of the chock wave.

‘op\edlooE
~t4L J-o’”- 35
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d. Within the ranges instrumented (7,500 to 20,000 ft),
underwater shock pressures were not appreciably larger than the air
pressure at the corresponding distance. Approximately equl pea
pressure inducing signals were transmitted through the earth and air,
and these induced peak pressures were approximately equal to those
of the air shock wave at corresponding distances.

e. The heights of the water waves Induced within the Bikini
lagoon can be approximated by the empirical relationship:

()~R=2.25W1/2 -i~- 1/2

P

Where:

%=

R=

w=

fl =

D=

Shallow water

Range in feet

crest height ip feet

Equivalent charge weight in Mt

Angular breach width in degrees in a semicircle into the
lagoon

Relative density of media beneath fireball

2.3.2Program 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 determination of
the natwre, intensity and distribution of ra~oactive fall-out re-
sulting from surface-lend and surface-water detonations of high-yield
devices. In addition, the effects of initial gsmna radiation and the
flux and spectrum quality of neutrons were investigated.

Gamma film and chemical dosimetry techniques and gamma scintil-
lation counter equipments were employed to evaluate initial snd resi-
dual gmnma radiation exposure and to provide information on arrival
time and early field decay characteristics of gamma radiation from
fall-out.

Neutron detection techniques, incluting the use of a varietY of

36



flOsion and threshold detectors, were employed to document the neutron
flux from devices.

The fall-out imtrumentatlon included a variety of types of col-
lectorO including eamplers for total liquid and dry fall-out collec-
tion, intermittent collectors, and liquid aero801 collectors. The
lagoon and island areas local to the shot zero points were heavily
instrumented for all Operation Castle detonations except~:~J

Documentation of fall-out over extensive downwind oce& areas
encountered eerious experimental and operational difficulties. The
problem was attacked initially by the employment of an arra of free
floating buoys equipped with sample collectors.

‘or-$l:easurvey was mounted which involved surface and subsurfa’
measurements, water sampling, and hydrographic measurements. ‘1’his
eurvey covered a broad downwind zone to a dietance of 200 miles and
met with a large measure of success.—

Neutron flux me and initial
gamma data for established the nature and
magnitude of these effects for these types of high-yield surface
detonation. Initial gamma radiation and neutrons are of minor
significance in relation to other effects of such bursts.

Considerable information was obtained on the distribution and
characteristics of fall-out from high-yiel water Burface
detonations. Extensive close-in data for e augmented by
a po8t-8hot survey of numerous downwind iBlands within the path of
the fall-out to a r

e

~ miles. The oceanographic and radio-
logical survey for provided good coverage of the principle
zone of downwind fa -out to a range of 200 miles. The re0ult6 of
the latter, ed good buoy samples taken 35 to SO miles
downwind for hould allow evaluation of the nature and dis-

for hf@-@eld surface-water bursts.

The8e reaulte indicate that Surface bursts of megaton yieldS
di6trihute ~a6u~ltY-produ~i~ fall-out over areas upwards of 1,~
Sqc~re miles.

-m

all
The oceanographic survey for indicates that the tech-

niqzee employed, coupled with a rapid synoptic monitor survey of the
“daterEurface by faBt Smface vesgels or aircrafi or both, grovide a
f~e8iblenethod for documentation of fall-out over water areas.

2.3.3 Program 3, Structures

The objective of Program 3 was to study the effects of blast h

cOD/Eci/Do~

‘ANL, J.O/v.
37
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verlouf3areaO of military interest. The nature and reaultO of thie
Btudy are briefed in the follawlng paragraphs.

~e-.le face,.

3.1 a rigid 6 by 12 by 6 ft cubicle at ~00 ft from
detonation wa. instrumented to record pre,sure V8

Record. were obtained, but the preamre
field wag on the order of 3.5 psi instead of the order of 15 psi whid
had been expected on the ba.ie of predicted yield. The data are yet
to be analyzed and interpreted.

~

.2 the apparent craters formed by the
Fdetonation were measured by fat ometer Bound-

inge as or g na y planned. The remiite are briefed a8 follow:

Depth of Apparent
Crater formed by Diameter, ft Crater, ft

6500
700

1500-2500

$=
120 ;

24 -
2W

~Below original bottom which Wa. 1.60ft below water Burface.

In Project 3.3 a study waB made of tree d
Rukoji and C%ieerete islands from the
Graded damage was obBerved, ~E”.but data obtained are yet to e analyzed
and interpreted.

-upon‘v’Pro~ect 3.4 determined the effectm of
mines of various types planted at distances of ,000 to 15,000 f%
from the detonation site. Graded damage was obtained from-O per
cent at 15,000 f% to 100 per cent at 2,000 ft.

Project 3.5 vae activated immediately after the-Ot ‘0
document the unexpected damage to the camp on E~- and certain
Wtrqaentation shelters near ground zero. This was done primarily
by photography.

2.3.4 Program 4, Biomedical

5
This study represented the First observation.6by Americans on

hmsn beings expoBed to excessive doses of radiation from fell-out.;
“’*

The groups of exposed individuals are efficiently large to allow
.-L;--

:
good statistics. Although no pre-exposure clinical studies or blind

...

4
...’

,.

1

1
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considered either to be essentially instantaneous, or received at a
constant dose rate over a period of minutes. From previous animal
experimentation it might be expected that the dose received by ex-
posed Individuals in the present study, efif=d~w Overtwo ‘r ‘wee
days, would produce less of an effect t- wo~d the e~e total ‘ose
given over a few minutes. It is not possible without tither experi-
mentation to attempt quantification of the degree to which obsened
effects in the population 8tudies may have been altered by this par-
ticular combination of dose rate and time during which the total dose
wae delivered.

Hematological findings were somewhat simflar to thoge seen fol-
lowing single doses of penetrating radiation in animals. However,
the time course of changes in both the leukocyte and platelet counts
in the Rongelap group was markedly different from that seen in animals.
Maximum depression of these elements occurred much later h these ti-
dividuals than is seen in animals, and the trend toward normal was
considerably delayed. The marked delay in return to normal l@oc@e
values in the present study appears to exceed that obsened in~,the Q
Hiroshima and Nagasaki casualties. Further evidence that the return
to normal may be later in human beings than in animals can be seen ti
the re6pome of the few cases of the Argonne and Los Alsmos accidents.
Although the doseB, types, and conditions of irradiations were suffi-
ciently different in the several series of expoeed human beings to
preclude strict comparisons among them, the added evidence from the
present 6tudie8 would seem to validate the general conclusions that
the time pattern or hematological changes following irradiation in
man is significantly different from that observed in the large species
of animals studied to date.

2.3.5 program6, Service Equipment and Tech.niqueg

Program 6 included six projects concerned with the developing,
testing, and analysing of various aspects of weaPo~ ‘ffects ‘n ‘er-
vice equipment and operational techniques.

Project 6.1 was successful in obtaintig excellent radarscope
photos of the detonation and blast phenomena for utilization in es-
tablishing Indirect Bomb Damage As~es6ment (IBDA) procedures for hi@
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 Comnand (SAC) air crews who participated.

cOPled/DOE
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Projects 6.2a and 6.2b were successful in obtaintig significant
data concerning blast, thermal and gust effects on B-% and B-47 air-
craft in flight. Minor b+ast damage was sustained by the B-36 on
Beveral shots; however, predictio~ on temperature rise as a function

-of incident thermal energ for both the B-% and B-47 were shown to
be consenative. Some concern arose over the response of the B-56
horizontal stabilizer to gust-loading at a critical station. Addition-
al studies will be required, including instrument calibration, before
any revisions of current concepte of delivery capabilities can be
expected.

project 6.4 vae Oucceseful in evaluating the effectiveness of
washduwn systems for naval vessels. AIEo much valuable experience
was gained in chip ‘decontaminationprocedures and techniques. In
addition, one veseel (YAG 39) assisted in the collecting of fall-out
data for Project 2.5a. Project 6.4 has demonstrated that a typical
naval veOOel, when adequately equipped with washdon apparatue, c-
operate safely in regions of heavy fall-out and still maintain opera-
tional capability without excessive exposure of the ship~a company to
residual radiation from fall-out.

project 6.5, operating in conjunction with project 6.4, evaluated
~urrent decontamination procedures on representative walls, roofing,
and paving surfaces which were subjected to the wet contaminant of
barge and land shots. The contaminant, particularly from the barge
ehots, was found to be much more tenacious than that experienced in
Birnilartests at the Buster-Jangle underground shot, and the accepted
decontamination procedures less effective.

Project 6.6, recordings of effects on ionospheric layers, parti-
cularly the F layer, were successiliiin meet i~t~ces. Beca~e of
rediation lev&s, the Rongerik station ”could not be operated contin-
uously for complete ionosphere histov, but the station was activated
for all Bhots. The significance of recorded results will require de-
tailed Btudy prior to the writing of a final report.

2.5.6 program 7, Long Rsnge Detection

‘I’hegeneral objectives of Program 7 experiments in this test
series were the improvement of present techniques, development of new
techniques, and collection of calibration data in furtherance of the
AFUAT-1 mission. Participation in the test was really two-fold, con-
sisting of some experiments specifically designed for Operation Castle
and some operational tests of routine procedures.

cODk,j~oE
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CHAPTER3

GEItGIRALACTIVITIES OF TASK GROUP 7.1

..—

3.1 MISSION

The mission of Task Group 7.1 included the following tasks:

a.

b.

c.

d.

e.

f.

g.

h.

1.

il.

k.

Position, arm and detonate the weapons and devices.

Conduct technical and measurement programs.

Keep CJTF SEVEN informed on test and technical.develop-
ments affecting the operational plan and military Bup- y
port requirements therefor.

—

Schedule the inter-atoll and intra-atoll movement of
weapons and devices and provide required technical
assistance to otliertask groups in connection with their
responsibilities for such movements.

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

Be responsible for the removal of all TG 7.1 persomel
and necessaxy equipment from the shot site danger area.

When directed by CJTF SEVEN, evacuate ‘IU7.1 personnel
from Bikini Atoll.

Be prepared, upon directive from CJTF SEVEN, to conduct
emergency post-shot evacuation of TG 7.1 personnel from
Enlwetok Atoll.

Provide CJTF SEVEN with a statement of prelimina~ te8t
results.

Provide non-technical film coverage.

Recommend to CJTF SEVEN safe positioning for aircraft
participating in the scientific program.

cODJiSd/ooE
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Conduct the radiological-safety program1.

m.

n.

Initiate voice-time broadcasts for all elements of the
Task Force.

Prepare appropriate technical reports at the conclusion
of each shot and the whole operation.

3.2 ORGANIZATION AND COMMAND RELATIONSHIPS

With the completion of Operation Ivy in
Headquarters of Task Group 132.1 returned to

November 19’32,the
J-Division in the Los

Alamo6 Scientific Laboratory to begin planning for Operation Castle.
The final organization is showu in Fig. 3.1. It includes task units
for the University of California Radiation Laboratory programs, for
UCRL device assembly, and for the D~~rtment of Defense programs.
These are changes from the Ivy organization. tIn order to free himeef
for other urgent commitments, the Task Group Commander did not person-
ally take charge of the Firing Party Ta~k Unit. This proved to be a
worth-while change from the previoue practice.

At midnight Washington time, Januaxy 31, 1953, Joint Task Force
132 became Joint Taak Force SEVEN and Taak Group 132.1 became Task
Group 7.1. On March 4, 1953, Task Group 7.5, AEC Base Facilities, was
established.

During 1953, UCRL organized, Btaffed, and established L-Division
at Livermore, California. Relationships between the L-Division group
and Headquarter, Task Group 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 members of
the two organizations. In order to support UCRL overseas and to train
personnel for future overf3eastests, L-Division integrated personnel
into the Task Group 7.1 J-1, J 3, and J-6 staff sectiom and filled
billets in-those sections overseas.

I

.

Since the principal function of the Task Force and most of the
Task Groups was to support the scientific effort, most of the overall
planning depended on the plans of Task Group 7.1. Therefore, command
relationships differed somewhat from the normal military pattern.
Figure 3.2 Bhows the Joint Task Force SEWN organization and some of
the major command relationship involved, and Table 3.1 showsthe key
personnel of Task Group 7.1. CJTF SEVEN coordinated the activities of
Task Groups 7.1 and 7.’3through his Scientific Director, in accortince
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PERSONNEL OF TASK GROUP 7.1

Unit or Section

Commander

Deputy for UCRL

Deputy for Administration

Advisory Group

T-Division, ML
UCRL Scientific
Radiological Safety

Coordination
Safety
Health

Clas~ification and
Technical Reports

J-1

J-3

J-4

J-6

TV-l

Prog 11

cODk%j,(joE
‘w,J.D,v-

Name

W. E. Ogle

Duane C. Sewell
Walter D. GibbinS

Duncan Curry Jr.

J. Carson Mark
Edward Teller
Russell H. m~rd~ CaPta~~

USN
Earl A.*Long
Roy Reider
Thomas L. Shipman
Thomas N. White

Ralph Carlisle Smith
Joseph F. Mullmey

Armand W. Kelly
LarryW. Burns
Robert B. Cruise, Lt CO1, W

philip L. Hooper, Colonelj ~
Walter T. Kemin, Colonel, ~
David V. Miller, Colonel, USAF

Harry S. Allen—
Robefi J. Van Gemert
JohnW. Lipp, Lt CO1, USA

Robert H. Campbell
Robert W. Newman

Rodney L. Aamodt

Roderick W. Spence
Harold F. Plank
Charles I. Browne, Maj, ~

TABLE 3.1, U= =o~L - TJ=IKGROw7*1
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Prog 12 and 16

Prog 13

Prog 14

Prog 15

Prog 17

prog 18

Prog 19

TU-2

Tu-3

TU-4

TU-6

TU-7

TU-8

Bob E. Watt
Stlrling 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 Hoerlin
~Harold S. Stewart ..

Lauren R. Donaldson
Edward E. Held

Herrick L. John8ton
Nathaniel C. Hallett

Stanley H. Ellison
B~on G. MacNabb
Dewey J. Sadden

Mamhall G. Holloway
Jacob J. Wechsler

John C . Clark

Jo~ D. Servis, Maj, USA
Ragnwald Muller, LCDR, ~N
William R. Kennedy
Paequale R. SWavone

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

TABLE3.1, KEYPERSom - ~K ~ow 7*1 (Cmthued)
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m-g

Tu-12

Prog 21

4

i

.

i
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Prog 22

Prog 23

Prog 24

TU-13

Prog 1

1.1
1.2a, 1.3, and 1.7
1.2b
1.4
1.5
1.6
1.8

Prog 2

-2.1 ‘
2.2
2.3
2.5a, 2.6a, and 2.6b

Prog 3

3.1

;:?
3.4

James L. Gaylord, Lt Col, USA-E’
James P. Warndorf, Lt Col,
USAF

Buford A. Mengum, Maj, USAF

Arthur J. Hudgin.e

Kenneth Street
Peter Stevenson
William Crane
Floyd F. Momyer

Stirling A. Colgate

William P. Ball

,Stephen R. White

Huntington K. Gilbert,
Colonel, USAF

Neil E. Kingsley, ~pta~~
USN

Walton L. CarlBon, CDR,USN

Casper J. Aronson
John M. Harding
Julius J. Meszaros
William J. Thaler
J. W. Smith
John D. Isaacs
Edward J. Bryant

Edward A. Marten) Lt Col, USA

Robert H. Dempsey
Peter Brown
Thoma8 D. Hanscome
Edward 1’.Wllsey

Laurence M. Swift
Yobert B. Vaile, Jr.
Wallace L. Fens
James Muph.yj Lt, USN

TAME 3.1, KEY PERSONNEL - TASK GROUP 7.1 (Continued)
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Prog 4

prog 6

6.28 and 6.2b

6.4
6.5
6.6
6.1

Prog 7

7.1
7.2
7.4

Prog 9

TU-14

‘IW-15

Edward P. Cronkite, CDR, USN

Donald 1. Prickett, Lt CO1,USAF

WeBley A. Anderson, Colonel,
mlill’

George G. Molumphy, Capt, USN
Joseph C. Maloney
Albert Giroux, Capt, USA
Rockly Triantafellu, Lt CO1,USAP

Paul R. Wignall, Colonel,
usA1’

J. A. Crocker
G. B. Olmatead
Walter Singlevich

~

Jack G. James, Lt Col, USlll?

Paul Byerly

Herbert E. Grier
Bernard J. O~Keefe

TABLE 3.1, m mmONNEL - TASKGRm 7.1 (Conttiued)
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with existing AEC-CJTF policy agreements. Relations with the Taak
Force and with the other Task Groups ‘~erecordfal, and the cooperation
and support received from them were excellent.

3.3 ADVISORY”GEOUT

As shown in the org~nization chart, the
of expert~ in various fie126 who advised the

advisory group consisted
TaBk Group Comzander and

~embers of the Task Group on technical problems. LASL T-Division
icularly active at the test Bite and at Los

Alanos after th’ Their recommendations resulted in the

SL Health Division representatives, in addition
to their advisory functions, actually served in the Rad-Safe Task Unit
end perforned special functions in connection with accidental fallout
on inhabited islands and conducted studies to inprove fallout predic-
tions. T. N. White of E-Division took part in”several suneys of con-
t~.rllmtedisle~ldsand was in charge of one of tk.esurveys.

3.4.1 ProgrmS, Concepts, a~d Schedules

The first ge~eral state~ent of concept for Operation Cestle ‘#as
issxed by CTG 132.1 in June 1952. It envieaged the testing of as rwmy
%S ‘*:: ~=t’m~lfireefission experi~entel weapons of the orde~~f O
to Gr.ehigh yield thermonuclear experimental device
~ine, ce~t]e TXeStentatively saedtied for Septenber-October 1~3.
Bikini was being considered for the thermonuclear shot and Eniwetok
f’ort.b.efission shot8.

~cjl~.esanq Y;amer rade a cursory recc~~issance of Bikini in
c,—.,U. :enber 19j2, end ~tarted an extensive 8UK-VSYthe following month.
Ir.’]:oven”~er1952, late in the Ivy operation, cc:.structionat Bikini
sterted. At ebout the s.mzetime a consi<sreble anount of preli~inary
C3stle pleming, including a rough outline of support requirements,
went,cn between ‘TaskGroup 132.1, Joint Task Force 132, and represen-
tati-~esof tke AEC. At this time, the PIC decided to establish en AEC

Eese Facilities Te8k Group for Castle.

By Febrmry 1953 it had been decided that Februaxy 1’3,15’54,vcs
the earliest poOsible date for the first Castle Zetomtion. A tenta-
tive Bcl.eduleEhown in Table 3.2 was given li=ited distribution at

c0cle,3/~oE
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ranged from LST’S through fleet tugs to destroyers. The uSS Belle

Grove made two trips between atolls carrying loaded LCUIS in order to
move Holmes and Narver heavy equipment which could not be carried in
other types of ships. Each time the 13D moved a ~hot barge, tke efira
space in the well was utilized to car~ loaded LCUts between atolls.

3.7.8 Off-Atoll Activities

Owing to the expanded facilities at Eniwetok and the inclusion
of Bikini Atoll in the Pacific Proving Groumds, off-atoll activities
were reduced in comparison to the number of such activities in Opera-
tion Ivy. Of a total of nine off-atoll projects, eight were sponsored
by DOD.

Five of the off-atoll projects required no active or continuous
support from this headquarters other than notification of shot delays.
In general these were concerned with long range effects and used exist-
ing facilities within their cwn organlzatiom~

The projects ~L”JO1-Jedin Off-atOll activitie3 were as fOllOWS:

a. Project 1.2 - Acoustic preesure aigmls in water, with
verious stations in t~.eAtlantic and Pacific oceans.

b. Project 1.6 - Water wave studies, a project pafiicipati~
both locally and at statio~s at lli~~ay,Wake, GW and Califo~ia.

VnlnKmapro’ec’4“’-““”’d”a’‘tudie”“h’&‘=~~~~~~~aE’at Kwajalein to study the effect8 of the
out on the residents of Rongerik and Rongelap Atolls.

d. Pro~ect 7.1 - Electror.agneticFadiation Calibration, with
acatiorm in the United States, Hawaii, Alaska, Scotl=d, =d Gree~and.

e. Project 7.2 - Detection of airborne low frequency sound,
with stations in Japan, Hawaii, Alaska, Greenlend and Germany.

The four other projects operating off-atoll for which direct
supgort was arranged by this headquarters were as follcws:

a. Projects 2.5a, 2.5b - Fall-out Distribution Studies at
K-#ajalein,Ponape, fi~saieand Ma.juro.

b. Project 17.1 - .Microberograp?.y,with stations at K-~aja-
lein and Poriape.

73
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c. Project 6.6 - Ionospheric Effects Studies at Rongerik.

The gross fall-out collectors of Projects 2.>a and 2.5b re uired
no Buppcrt during the operation and were collected~’.e ‘i
nfcrobarographlc stations on Kvajaleln and Ponape required weekly vlsit~ ‘;:
for rotation of personnel. Scheduled MATS airlift was ueed when POSEI-
ble, but an occasional special PBM or SA-16 flight wae required to ac- : ]

“ complish this rotation. Boat tranapotiatlon to secondary stationB,
necessarily several miles removed from the base stationa, was provided
locally.

..-

The greatest support difficulties were experienced in connection
with Rongerik Atoll and Project 6.6, where I.ST551 was damaged while
unloading equipment on the beach in January and was out of commisei~ ‘“
during the critical build-up period. The station had to be abandoned
In March owing to exceseive fall-out fr~ and was only reactl- ~:

>

vated in April by providing off-shore support for the personnel in the
form of a PC or DDE. The project people lived aboard the veesels and
manned the ~tation through expected shot times. The rotation of +hese ~
people and those of Project 17.1 at Ponape wa8 frequently hampere~ by “
critical shortage of aircraft apace. 3

3.8 SHOTP3ASE EVACUATION

3.8.1 Plarming

As soon as it was determined that consideration of blast and
radiological hazards would require complete evacuation of pe
except the firing party from Bikini Atoll for the first test=;
and pro-Dably for Buhgequent teats, planning for such evacuation com-
menced ~ the ZI to be sue tb~t adeq~te facilities, =peCially f3ea-

going vessels, were provided.

FOT plating p]mposes the monthly 6tatu6 reports of the projects
yielded nuch information with regard to the location of instrumented
8tationa, the numbers of people involved, r=ndtheir distribution
throughout the atoll. Bec=uae of the a:ze and atop% of the operation,
it was pl=ed to establish a chronological check list for each of the
ehots, li6ting the activities to take place during the five day-aprior
to shot time. It WEE believed that this would provide for an orderly
co-?ea?nt of ~rBonn’el and equi.ment with minimum interference to experi-
mental preparation during the critical period.
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After arrival of
...—2. plenning uae started.

the various cammanda in the Fonard Area, detailed
Conferences among JTF SEVEN and the several Taak

GrouP9 were held to eettle such ~tters as appointment Of Tramport
Quartermasters, ship positions, ship movement, allocation of shipboard
space to the various Task Groups, and muster. Planning by ‘1’G7.1 was
accomplished based on the information discussed at theee meetings.

The a
*

cuation plan was the most detailed of those ieeued
during Op lon Castle since it was to cover the initial evacuation,—
establishing procedures which would be followed in subsequent evacua-
tion. Each event description on this check list included the names of

tion deadlines, instructions for the use of boats, helicopters, inter-
atoll surface and air transportation, trailer movements, and other
ge~eral subjects. As the event~ on this check list took place, they
were checked by J-3 to insure completion. Th8 check.liet was kept cur-
rent 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 VaB agreed that as soon aB
an individual’s contribution to the shot was completed, he would be
evacuated either to Eniwetok Atoll or to one of the evacuation ships$
depending upon the location of his required post shot activities. The
operatiok.alfunctions of the principal evacuation chips were as follows:

USS Estes Command, Staff and Advisors.L

U% Curtisa Weapons Assembly and Bhot barge
support.

USS Bairoko - Radiological Safety and recovery
parties.

USN’SAinsworth - Personnel required in the area
but not assigned to other vefisels--

an
I~structions issued to personnel to be evacuated for ‘ L-

clctied: disposition of classified docuaents, personal effects to be
t~:<e~.e’oc~rd,shuttle boat schedule between shi
A ;essenGer list for each ship was initiated on
corrected and final passenger li8ta were submitted to JTF SEVEN.
~n~ivi~ua~ at Bikiti was iesued a card indicating his assignment to a
roon eboard a specified ship.

Su>eeq”~entevacuation planning at Bikini beceae a much simpler

copleafno~
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procese owing to the waterborne nature of the operation af’term::
With ieland camps no longer available, the movement of perBonnel and
equipment between 6hlpe and Islands W8B more Bubject to control, and
preahot evacuation became lar&ely a matter of moving the veesels out ~
of the lagoon. Planning for these evacuations accordingly uas aimP1l- “
fled, and conalated of check lists for the final day’s activities.

At Eniwetok a plan to evacuate the upper islands was prepared for
but the evacuation was halted when the shot was cancelled On

~- Moet of the personnel and equipment were drawn out of
. the upper Ielands of E “wetok Atoll, and the Ureula camp was abandoned

soon afterwards. For
*

similar plan was prepared and executed.
~ :7
4“d

3.8.2 Personnel#~aation and tiater

.d’d the evacuation to the ships began for this Bhot.
J-1 representatives went abo~d their respective ehipe prior $0 the
embarkation of passengers to assist Task Group personnel in I@cating I
quarters, offices, ‘~&jority of pereonnel moved t shipboard
on the morning of

a ‘At approximately noon on
_;dveeeela left their anchorages off the various islande and a

at anchorage off ?Inyu. He~e the remainder of the personnel were taken
aboard, and personnel transferred as necessary to be located on the
proper veaeel. The ships then left the lagoon.

The plan for a complete sight muster involved assignment of Task
Group personnel to 25 muster groups, each representing a Specific:
organization or working unit. For each mueter group a muster officer
was appointed. Muster lists were prepared by J-1 and distributed to
the muster officers, and at a predesignated time a sight muster of all

+A e Pacific Proving Grounds was conducted.
~EL&;;;e~f

was teken simultaneously at both atolls on
. Each r~ster officer turned into the J-1

representative at his location a signed muster sheet indicating that
porti-on of his personnel he had sig.ht-mustered. The J-1 representa-
tives then reported that pc,rtionof the muster he lmd received to the
Task Group muster officer for his atoll. The Task Group muster offi-
cers for Bikini and Eniwetok then cor-solidatedthe entire muster, ac-
counting for all personnel in the Fonard .+rea. Upon completion of
the muster at Bikini, J-1 re]rcsentatives were stationed at eech ship’s
gangway to register personnel enbarkin.gand debarking. These arrivals
and departures were then reported to the Bikini Task Group rester
officer. A running account of the movement of each individual was
kept and the muster was completed at about 1830 hours on
when all personnel were afloat. e:;

Co?led/DOE
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f “%J)
AB a re8ult of theA shot, the land areas of Bikini Atoll

.-..-. were closed except to work parties, and all personnel were quartered
aboard ship, which simplified the personnel evacuation problems for
subsequent teste. Since shipboard space was limited} the numbers of
personnel at that site between shot times were reduced to half of the
peek reached in the latter part of Februa~. Similarly, the numbers
present at Bikini fo
experienced fo

*E ‘::;o:::::2::e: f-$:;:2z0nthe EsteB, Curt d the Bairoko was accomplished personally by the
J-1 repre~entative aboard. on the Ainflworth,-wherethe population was
the greatest, a modified system of mueter groups was used. Once the

*Q
muster cor.nQB43,,.=,&, ~,gmway checks were maintained to aasure the complete
accounta =11 Task Group personnel. At Eniwetok the system
uged at was continued throughout the operation.

After
-3

‘-!xact muster times varied with each shot and de-
pended upon xisting conditions, but in general, a minimum amowt of
time was permitted for mustering purposes. Simlliarly, not all musters
were concurre~tly conducted at 3ikini and Eniwetok. It is to be noted
that for a muster waa conducted at Bikini only. Complete con-
trol of personnel movement to and from Eniwetok, cloEe liaison with
J-3, and good communications proved to be the solution to an easily
cox~leted mu8ter.

3.8.3 Evacuation of Property
\

‘Both prior to
w

d thereafter as the occasion required,
personnel of J-4 we e stationed at strategic points during critical
phzse8 of evacuation and reentry to facilitate the expeditious handling
of property of Task Group 7.1 requiring movement to and from various

7

pointe both at ~: ini and Eniwetok.
.-(”:

For
*

{he original planning called for evacuation of all
Tesk Grou 7.1 property from 6itee Bokobyaadaa, Namu, Yurochi, R

amend AGmoen to sites Eninman and Enyu as well as movement on
fizycf E nwxber of 8emi~trailers and certain special cargo from Bikini
to Eniwetok by IST. In order to implement the above, J-4 personnel we~
statiGned at Namu, I?omurikku, Enyu and Enin.manto eee that the evacua-
tion .JeSc~rried out wi{hout difficulty, whi& was acconpliehed with
ty.e~xcevtion that it took three hours longer tbfi p~~ed to Complete

the off-~~eding and placement of final load8 of vehicles evac=ted
to E?lyu.

Origiml planning called for r ent and normal operatfon from
ZS?.OF..Ttes after~[~fter~zjhen it was found tkt
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aehore operation was imposeible, it became necessary to evacuate a - ;
large amount of Task Group 7.1 property from Eninman and Enyu to

‘w--
Eniwetok. There vas a period of three weeks of unexpected shipping .$
activity required by immediate evacuation of vehicles and operational ‘-:4-:*
suppofi property no longer needed at Bikini, wing to afloat OPeration - “
and the possibility of further damage to property not required for

.,
.>

operational use which could be evacuated to Eniwetok. During this
..

period over thirty semi-trailers and fifty motor vehicles of various ~
typs along with tons of other general property were moved from Blkhi ‘:
to Eniwetok. This movement was carried out by work parties from ships ~
in the lagoon. There was only one point where an IST could beach and
difficulty was encountered on several occasions because of MT grounding -
on a sandbar at beaching site. There was only one crane available for ‘-:
loading. No property was left behind but the operati

7
vaa very limit- %

ed in the amount of property that could be evacuated at tie time. Sub- ~
sequent to the evacuation of material following- only nomal *

f
expected activity was encountered in connection with evacuation for the ~
various echedtied shots. ,,

~
● ~ .3-

;- I.-

3.9 OPERATIONS AFL@&.. ‘j
.-,.~-.

a~~.dq=fiers,

z

For event Task Group 7.1, was transferred
to the USS Estes & Febna With the advent of fallout and damage I

ato the Enlnman complex from it became necessary to maintain
‘IG7.1 Headquarters on the Estes for the remainder of the Bikini Opera-
tion, which included all but the last shot, and to conduct operations
from afloat.

The Bikini phase of the operation involved a total of five vessels,
each with a spec~al task. The USS Estes was the commend ship fitted 5.-

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, while the USN’SAineworth housed the bulk of the experimental ‘%
and support personnel. The USS Bairoko and the USS Belle Grove pro- ~

vialedhelicopter and boat support respectively; in addition the USS
:..%

Belle Grove also transported the shot barges from Eniwetok to Bikini <

Atoll. Beaidea these major vessels, there were a total of five ATF~s,
two IST~s, four DDE[S,

~
one PC and assorted special purpose craft in-

volved in support of lagoon experiments. <
‘i
y

Operationally, the majority of the planning for each day’s acti- J
vities originated aboard the Estes where the commsnders of the Task
Unite and representatives of service organizations were located.
These plans were orga.nlzedinto missioxikwhich were then rela~d to
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\70. The final shot of the Castle series,

*
was fired from the

control room on Parry 181and. This wa8 th nly detonation of the
seriee rcadeat F.n.iwetokAtoll.

During Operation Castle no misfires or other delaya were en-
countered which were due to the arming or firing operations. Weather
difficulties did interfere with the firing schedule, however, a
these de~a~ necessitated arming ~d disa~l~g all but tWO Of the

I

d~viceg more t,h~

4.6 TASK UMT 7,

once.

RADIOLOGICAL SAFETY
.

4.6.1 Introduction

TU-’7,the radiological-safety unit for TG 7.1, was a continuation ~
of the radiological-safety u-nitof TG 132.1. Preliminary to the Castle s
operational phases ~ Per60~el to staff the unit were requested from the -

I

Army, Navy and Air Force. The ArqT furnished 34 persone, and the Navy
11. Civilian technical advisors of Health Divi8ion, IASL, ma the U.S.
Public Health Serwice were added to ‘he unit just prior to and during
the overseas period.

L.6.2 Task Group Organization for Radiation Safety:

Early concepts for Castle indicated a h[gh requirement for
radiation-safety monitors. In past operations these monitors were
furnished from persomel of the radiological safety task unit. The
continuation of this policy would have meant a large unwieldy organiza-
tion and an expensive service. An alternative was proposed ad accept-
ed by the Task Group Commander. This alternative was to place radia-
tion-safety responsibility with the courxmdere and project leaders and
to require each project to provide its own trained monitors. Training
of Ra5-Safe monitors was to be accomplished by Fed-Safe task umit per-
3cv-~el. 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 rad~atiox-s~fety advisor to the project leader.

Establisk~ent of this policy enabled TU-7 to red~ce its operatioml
personnel to a Bmall skeleton staff of 43 personnel supplemented by
project monitors of LASL, UCRLJ and DOD. The Bkeletal organization was
divided between Eniwetok and Bikini along the following lin_ee.:

109
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Bikini Rad-Safe (Afloat)

1. USS Bairoko

a. Control element for helicop~er mission.8

b. Laboratory elements of instrument repair, photo-
doelmet~ and recorde, and radiation analysis

c. Pereonnel decontamination and supply aectio~

2. USN’SAinsworth (barge)

a. Control element for boat miesio~

b. Personnel decontamination and suPPIY.8ectio~

3. Uss Curties .

a. Control, personnel decontamination, and 6Upply
aectione

4. USSEstee

a. Information and administrative center ~
\

*

+

This organization resulted from the emergency situation,
wherein the field radiological-safety center Eninman as destroyed

and prolonged shore-baeed operations beceme radiologically unsafe.

Parry Rad-Safe

1.

2.

3.-

4.

Control element for boat and helicopter missions

Laboratory elements of instrument repair, photo-
dosimetry and records, and radiation analysis

Decontamination elements for personnel end equipment

Supply baae for Bikini and mivetok

The activities of these elements and various sections will be
discuesed in subsequent paragraphs.

4.6.3 Training
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An extensiv~
months in advance
technicians could

training program
of operations in

was initiated by the tit some SIX
order that a skilled group of

be available to the unit. Four Navy electronic
technicians attended a four-week instrument repair co&ae at the U.S.
Navy Atomic Defense School, three Navy medical technicians attended
a Opecial two-week radioc~.emicallaboratory course at EVEUM Signal
Laboratory (ESL), and eight Army photo-dosimetry technicians also
attended a special one-week couree at FSL.

The unit conducted several project nonitor 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, 1%3. A second school was conducted
at the Eninmen 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 pro~ect monitors as a result of these courses and aimllar courses
at NRDL, UCRL and EG and G. ● ~“

!
A general indoctrination course was conducted for TG 7.1 and 7.5

personnel through the use of AISWP training films covering basic
physics of atomic weapons, medical aspects of nuclear radiation, and
field decontamination. These films were shown along with the usual
movie programs at all camps at Bikini and Enivetok.

4.6.4 Control Element

The control element exerted supervision of TG 7.1 and 7.5 activi-
ties within radiologically-contaminated areas. Control stations were
established at Parry, USS Bairoko, USh% Ainsworth, USS Curtiss end USS
Estes. Radiological situation data was maintained in the form of
situation maps at these stations. These maps were ueed to control ac-
tivities in contaminated areas.

These-stations constituted clearace stations for all working
parties entering contaminated areaa of 100 mr/hr or greater. Records
of activities within contaminated areas were maintained as a check on
film-badge exposures. In several caOes personnel exposues were re-
valued 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 been
left in highly contaminated areas and did not represent actual exposure.

The lim~tation of exposures to the
posure (MPE\ of 3.9 r encountered many
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.setpolicies of “burning up” personnel and then not using them In con.
taminated areas. The practice of-using men continuously in Contamtit. -
ed areas until the records reached the MPE led to a high number of

*

individuals with exposures between 3.9 r and 5.0 r. The practice $

of returning personnel to home stations before the completion of the i
,

operations necessitated a number of waiver requests for exposure of
3.9 r. A small number of ‘IX7.1 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 senice to all
:

agencies of the Task Force and consieted of the following:

1. Radio-chemical Section. The center of operations for this !
section was a Signal Corps radio-chemical laboratory trailer located
on the hanger deck of the USS BairOko. A smaller installation was%
operated at the R8d-Safe building on Parry for analyais of samplei3~ (
obtained at Eniwetok Atoll. This section received, prepared, and -
assayed solid and liquid samples submitted by other elements of the
JTF 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
ratea, specific activities, beta energies, gamma energies, ~d par-
ticle size determinations of air-borne and water-borne activities.

2. Photo-dosimetry and Records Section. Two film badge process-
ing points were established and ran concurrently during the entire
operation. The photo-dosimetry section afloat operated in a laboratory
type trailer adjacent to the radio-chemical trailer on the IRS Bairoko.
The photo-dosimetry section ashore operated in the Rad-Safe building,
Parry. Fih badges were calibrated against Cobalt 60 and only gamma
dosages were recorded. DuPont packet 559 was used; controls and
standards were developed with each batch of film processed. At the
completion of the operation a master list of exposures was prepared.
A report of exposue for each civilian participating was sent to his
home station, while in the case of military personnel this report was
made to the appropriate militaqy organization. The final repository
for the records of exposure will be the AEC Division of Biology and
Medicine.

cOpled/Do~
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3. Electronics Section. This eection supported the activities
of the above sections by the repair and cmintermnce of de~itometers,
voltage regulator, scalers, count-rate neters and scintillation
counters. Individual survey type instruments were repaired as coon
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as practicable after breakdown. In addition ixwtruments issued and
utilized by this task unit were calibrated and serviced at regular
intervals throughout the operation.

k.6.6 Decontamirmtion Elenent

The Task Unit operated ~ersonnel decontamination stations at
Parry and aboard the Bairoko, Ainewort.h,and WieB. NCIsl~lffc~t
skin contamination was noted in per80nnel processed through these
stations.

eE Ui decontamination became a major activity at Parry fol-
lowin Vacuum cleaning, water washtig, m steam cle~i~
were q plished in a newly-constructed decontamination area. De-
contamination of various items from survey instruments to laboratory
trailers vaE!practically accomplished. Equipment was released to using
agencies when decontaminated to 1> mr/hr. ●

It was noted during these decontamination procedures that the cw-
rent instruments were only neaeuring about one-half of the total radia-
tion present. It was also noted that.the protective clothing waa ab-
sorbing approximately one-half of the total incident radiation. ‘The
extremely low energy of the residual radiation made aeallng practices
very acceptable.

‘ 4.6.7 Supply Element

Supply stations were originally set up on both atolls, Parry
Station on Eniwetok and Eninman on Bikini Atoll. In addition to its
normal functions, Parry Eupply was re~ponsible for shipptig, receiv-
ing and recording all eupplies and keeping supplies moving to Forward
Arefi8as required. Eninma.nstation was a baae supply and its func-
tion was to uaintain sufficient stocks on hand in case additional
substation were ~ quired to cope with the operational situation.

+

~
“%

After (shot, the En.inmansupply atatfon was contaminated
ani tl.erefor,eliniruitedas a supply point. A sea-going barge was
Frocured and set up as a Rad-Safe Control and Supply Station. The
cons.tmction abmrd the barge consleted of two Bqad tente and por-
t~ble salt ‘~atershowers. One tent wa8 Jointly utilized by control
mfl 91Jpplyele=ent; the other was a dressing and change station. ~o
transpor-tainers-..ereprocured for storage pur-poBesand a wooden hot
locker constmcted for radiac instm-mente. The barge was tied Up
alo~gside the LISKSAinswo#~h during recovery and salvage operations.

Coaied/DOE 113
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A table of equipnent for this operation was set up and contained
a total liet of supplies end equipment for thiB unit. The majority
of items lieted therein were shipped from LOB A1emo8 and proce8aed
thru J-4. TheOe artlcleB arrived on datee due and in good condition.
Military items of iBaue were placed on LX-orders, to be furniehed by
the SUpply Officer of ~ 7.2.

Facllitie6 for laundering contaminated clothing at parry were
adequate.

4.6.8 Radiological Situation Data SummIY

I ~’TE5 \Y;$
A partial Rad-Safe survey was conducted on

incomplete results. Results of this initial survey were conclusive

““e’wa”=”~’’’$~%:

e>a-aghto cancell all activitie8 for

tion8 during
nature so thel rapo ated values representing the H + 4 ti-reading8 o
can only be considered approximate. The8e extrapolated valuee are
baeed on a t-1.2 decay whereas laboratory an.alyaesindicate a t-1.8
decay during thie period, thuf3 indicattig values in exceBs of those
noted in the table.

Lagoon contamination, of consequence, was confined to lagoon
areaB containing suspended sediment. For the first few day-athi8
area va8 confined to the weBtern quarter of the lagoon. ThiB radio-
active sediment waehed over the western reef, out through the south-
wei3tpaa~age, or Bettled to the bottom of the lagoon in a period of
three days.

No alpha activity was detected in Bwipes about the living areas
of the Task Group.

, , @tl \\\
-dii&D’A partial Rad-Safe s-u-veyxes coriiiuctedon _a~with

incomplete atoll results. Results of this survey indicated no ex*en-
sive recontamination of the atoll except ~rithinthe Bokobyaadea-IFm~
chain. An unforaeen fall-out of material lef3athan 5 micr
in size did occur on the night of This fall-out covered tl
atoll and raiBed radiation levels tely 100 m.r/hr. Because
of the late period of fall-out thiB radiation level would have corres-
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Ieland

Enyu

Bikini

Aomoen

Yurochi

Na5u (Sta 1200)

Crater

Bokonejien

Bokobyaadaa

spit Eouth of
Bokob~~a
(Sta 1341)

Airukii~i t~
Bokoeoep

Extrapolated
H+4hrs

40.-60.

70.-I25.

25.-180.

400.

600.

125. “

l’joo .

280.

65.

6.0-10.

0.25

1-
1.0-3.0

6.0-9.0

1.2-9.0

20.

P.

6.0

(s.1

75=*

15.

3.0

0.1-0.22

All reaaings with raafac instrument AN/PDR-39.

0.38-O.@

0.8-2.1 -

0.75

0.90

1.0

0.45-0.6

0.02

2.0
.,

0.02’5-0.035

*AN/PDR-18 -

I

cODle,g,DoE
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ponded to 3.5 r/hr fall-out at H+2 hr.
:.->-&

“*X G’

Because of mall particle size this fall-out wae much more iffi- A:..
cult to decontaminate than the m~croacopic prticle~ o*$ ;:

Secondary fall-out levelled off between 0700 - O~M, R+2. Resi- “.’’
74 ~

dual topeide 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. ~.~-

----....

the vicini~y of”Ourukaen, B~koaetokqtoku, ud Bokoro-. >$.
r“.

.‘-.—‘

3*m!B@
-c.

.23

-e.

,’

“F@!Fik‘A partial Rad-Safe survey was conducted on
with Incomplete atoll results. ●Reaulta of this am
that Bokob~adaa, I?amu,Eniirikku, Bikini, and the Yurochi-Aomo&n. --:

J
chain were materially contaminated. Reentry and recovery were accom- ~
plished to e large degree on shot day. No secondary fall-out was

d
..

detected a8 results of this ehot.

hgoon contamination was reetrlcted to a V-shaped patterm with
apex at Eninman and tips covering the Bokobyaadaa-Aomoen area. A
reading of 100 mr/hr waa obtained over the En.inman anchorage at H+4
hr. Enyu anchorage was clear of contamination while Bikini anchorage—

‘hOwiilla&cOnttimtiOnUiB@crater was materially different from that of
in that radiation levele within the crater were dependent on “shine”
from the lip of the crater and surrounding “sand dunes.”

4.
--

A demage aad radiation survey vaO conducted on d
Day. Thi8 survey covered the ea6tern and northern islands of the

‘he‘-rey dmiiimw~~~~~datoll and was conclusive enough to limit reent
Airukiiji on the first day.
dicated that recontamination wae limited to the Yurochi-Aonoen and
the Bikini-Enp sequence of iBlandf3. No material Beconiiaryfall-out
was encountered at Bikini as a result of this detonation.

Lagoon water was mderially contamiuted with radioactive aedl-
nent. Readings of 4.2 r/hr were obtained at an altitude of >00 f%
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Island

Enyu

Bikini

Aomoen

RomurWku

Uorikku

Yurochi

namu

Bokobyaad-

(h-ukaen

Arriikan

Eniirikku

AirukiiJi

Eninman

Crater

Ships

Extrapolated
H+4 hr

0.03

0.20

0.80

~.6

0.8-I.4

o.8-1.o

2000.

10CX3.

0.04

0.02

0.005

0.02

0.012

0.03

0.12

0.80

1.7

1.4

1.3
.

50.0 x

0.10 *

0.40 *

0.005

0.01

0.012

1100

0.06

0.14

0.60

0.75

0.85

1.0

100.

55.

0.16 .*

0.32 *

0.05

0.08

0.6

(at 300 ft ).-
‘0.02-0.04

0.03

0.12

0.22

1.1

1.2

1.3

0.6

1.2

0.04

0.02

0.01

0.o1

I 200 ft a.3-titude

* Radiation ah~e fr~ water in BOUthVeat ~esa q@

*LUnderlined islands indicate contamination by shot

\
+

TABLE 4.2,
+

RADIATION SU12tmY
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Etirapolated
Island H+4 hr

Enyu 0.03

Bikfnl 5.0

Aomoen 20.0

Romurikku 10.0

Uorikku 5.0

Yuochl 5.2

I’?annl 250.

BokobyEu3@l 600.

Ourulsaen 0.60

Arriikan 0.50

Eniirikku 210.0

Eninmn

Aimkiiji .02

Crater yx)o.

X Reading at 100

I+ Reading at 2W

f-t

ft

(

0.03 0.03 0.03

0.67

2.5

~.6

1.0

1.0
,
X.o

0.08

0.07

2.4 X

0.02

50.4

0.07

1.6

0.80

0.60

0.60

16.0

16.0

0.02

0.01

1.8

0.02

0.02

60.

0.10

0.35

0.50

0.47

0.45

1.5 !

9.0

0.012

0.008

o.c08

0.010

0.018

mdiii$Underlined islands indicate those contaminated by ~
shot

.

\

TABLE 4.3,
+

IULDIATIONSUl@lKRYIN ROE~l=
PER HOUR
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Island

Enyu

Bikini

Aoaoen

RomurikkU

Uorikh

Namu

Yurochi

Bokobya.adaa

Oumkaen

Arriikan

Eniirikku

‘+4. “~Extrapolated

0.75

70.

140.

140.

85.

-:
Enirman Crater

Airulkiijl

85.

Crater 4.2 *

0.10

8.5

15.0

15.0

10.0

10.0

1.2

0.01

0.01

0.06

6.5

0.01

0.03

0.80

2.0

2.4

1.0

1.0

●1.O

2.2

0.50 x

0.60 x

0.10 x

4.0

0.01

0.01

0.01

0.03

0.40

0.40

0.36

2.5

0.4Q

4.0

0.01

0.01

0.90

100.

0.01

0.00

* Reading at 500 ft

Z Shine from contaminated water

Un3.erlinedislands indicate islands contamimted by
#

\

4

-’4 RADIATION SUMVARY II?ROmE~ PER HOUR
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over ground zero. Thie contamination moved to the west and Bouthwest ~%:,-,
so that small boat operations could be conducted In the area. Lagoon _. ,:

flushing through the southwest passage materially increased rndiation “Tfi=’~P, ,:
levels in the vicinity of Ourukaen, Bokoaetokutoku, and Bokorozyum. “--x+: .,

5.

,,.._
,.—

‘i .

--

A damage and radiation survey was conducted at H+4 hr on
This sumey covered the islands of the atoll @wm “~-”

conclusive enough to limit reentry to Enyu and AirukliJi on the first
day. This survey Indicated that recontsmimtionwas efiensive throu@. ,-
out 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.

i
eavily contaminated with radioactive sedtient. ~
e obtained at 100 ft altitude In the victiity of 2

zero point on Floatlng obJects revealed readings$~f
b..

$Small boats and barges inBikini-X fich- ~ ,
orage were contaminated to a moderate de@ee (1-6 r/h.r). kgoon - ~
flushing through the so~thwest passage materially increased radiation ~
levels in Enliriklru-Bokororyuruareas.

@

%

damag;’and radiation survey was conducted at approximately
H+4 & day. This survev covered the isl~s of tie ato~ ~
was concl e enough
islands of the atoll.
-on extended north

%

fd% Ut amounting to
of day.

“<,+.‘“

Lagoon water was
chain-Bogallua-Teiteiripucch.l&d cleared within two clap.

to limit-reentry to the southexn and eastern
This survey indicated that radioactive contami-
of a line frmn Bogallua to Piraai. Secondeq

2 mr/hr was experienced at Parry on the evembg

moderately contaminated in the vicinity of the
.

.

b.6.9 Laboratory Data Summaq

The bulk of the samples a.mlysed by the radiation analysis sec-

tion of TU-7were water samples. The specific activities In micro-
curies/milliliter of approximately 675 lagoon md titi water B~-
ples were determined during the course of the operation. Lagoon sm-

pling was carried on to insure that ships! anchomges were not exces-
sively contaminated. As the operation progrqs6ed it became evident

coDIety~oE

‘N~ J-OIVO
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Island

Enyu

Bikini

Aomoen

Romurikku

Uorikku

Yurochi

Namu

Bokobyaadaa

Ourukaen

ArriTk-

Eniirikku

Airukiiji

Crater

Lagoon

Extrapolated
H+4 hr

18.

225.

50.

65.

5.

95*

10.

3.5(7)

1.3

0.18

0.505

2.0

25.

6.

7.5

12.

12. ●

0.50+

0.6w

0.01

0.01

0.44

2.0

0.80

1.2

2.0

4.0

1.0

0.$?5

0.12*

o.l@

0.01-1.0

0.01

l.o+f--

W (west)

~Radiation chine from water in southwest passage
-ml aeri~ survey
-Reading at lM f’t

0.02

0.32

1.0

1.0

0.25

1.0

0.80

3.0

0.01

0.08

0.03

0.01

+

TABLE 4.5, FJI.DIATIONSLM-’ARYIN ROER~= PER HOUR
‘i... 121
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H+4 hr

o

0

0

0

0

0

0

0.05

0.08

0.10

0.12

0.17

0.17

0.10

0.14

0.17

0.17

0.35

0.42

Mrapolated

~

o

0

0

0

0

0

●
o

0.006

0.01

0.01

0.014

0.02

0.02

0.012

0.016

0.02

0.02

0.04

0.05

0

.

0

0

o’ .-
*

0 .

0 ~- *
c

0.006

0.01

0.01

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.04

0.05

n
,/,.
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Ialand

Engebi

BogOn

Bogairikk

TeiteiripUCai

Cochiti

S~ Ildefo~o

Ruchi

Bogombogo

Bogallua

Rigili

Giriinien

Ribaioni

Pokon

Mui

I~rin

._ ..- -—

Extrapolated
H+4 h.r

0.70

0.98

7

60.0

70.0

75.0

8.o

3.9

2.2

0

0

0

0

0

0

0.08 0.08

0.12 0.14

0.22 0.60

6.8 7.0

8.o 12.

8.4 l-”

0.80” 0.5

0.44 0.%

0.26 0.28

0

0

0

0

0

0

* Period p=recededby heavy rainfall

$)
TAEILE4.6, d’ .DIATIONSUIWMY IN ROE1~W21~

PER HOUR (CO~lm)
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, that excessively contaminated water could be observed ae a result Of
the sediment deposited in the water and could be evaluated adequately
using only a PDR/39 survey-type meter. The maximum contamination en-
countered in the lagoon anchorages wae 8.J+x 10-3 mlc ocuries per

6The average activity varied from 1 x 10- .to3 x 10
-4

milliliter.
mlcrocuriea per milliliter. No Bhip’s drinking water was found to
contain any detectable radioactive material.

Air aamplea collected in fall-out areae by vacuum-tfle air fll-
t~rs and ca~c~de fmpactor glides constituted ~Ot.her type of 8~ple
analy~ed In the field laboratory. Upon those occasions when fall-
out wa8 detected on board the USS Bairoko porta>le air samplers were
periodically turned on as a means to determine whether fall-out wae
still occurring The entire filter paper was counted and the activity
noted in cpm/ft5 of air. Afr eamplem were a160 used by the inltfal
survey party. A cascade impactor, installed in the radiac repair
6iIopon board the Bairoko, vae utilized to evaluate the inhalation
hazard associated with the radioactive paz-ticulatematter by deter-
mining the percentage of the total activity a060clated with=particlea
less than 5 microns in diabeter.

‘he a“ ‘mp’es Co;ected*]:1, when the USS Bairoko received a substantial fall- ut fro
indicated activities ranging from 455 to 271+0cpm/ft of air.
cascade impactor data was a180 obtained during the fall-out that -
occurred on the Bairoko. k average of 65 per cent of the activity
waa found to be aaaociated with particles leas than 5 microns in dia-
meter.

Decay rate measurements and energy determinations were made on
varioue types of samples throughout the operation in an effort to
obtain detailed information on the fundamental properties of the
radioactive particulate matter. Gamma energies were difficult to
obtain accurately due to the low counting efficiency of GM tubes for
gamma radiation and the apparent low energies involved. The latter
aleo made beta energy determinations more difficult. Gamma energies
meemred on very active samples varied from 600 to 25 kev. The low
g~ energieB measured were somewhat surprising. Beta energieB
varied from 0.2 to 2.2 mev.

Log-log plots of cpm vs time after 3.etonationwere utilized to
Gktain decay rate data. Sexples studied included fall-out smples
on the Bairoko; water s~ples from the lagoon and drinking water
s~ples from Rongelap; crater samples; an~ air Sanples. The YO1lOL-TZF
results represent a crosB-section of the different types of s=ples
studied and the calculated slope of the line obtained by plotting the
log of the activity versus the log of the time after detonation.

Fall-out sample on flight deck Bairoko
-- 1“’2
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Lagoon sample collected 1220 7 April -
e- ::~::f:~.

Alr sanple collected 26 April -“ ‘-1’
The six drinkir~ water samples frcm Rongelap indicated an average

slope of -1.48 from ~d a slope of

-1.80 until”last counted.

Miscellaneous tasks aBBigned to the radiation andysls section
included the andysls of urine samples for tritium content; exami~-
tion of food, soil, and water samples obtained on a reeuxwey mhmion
to Rongelap and Uterik; a study of the decay characteristics of con-
taminating material on vane being shipped to the United States; and

*

,a is of water samples obtained dur~ a water swey followm
event.

\%
. . ~-

4.6.1o Conclusions and Recommendation
=

1. conclusions

a.

b.

c.:

The present maximm permissible exposure of 3.9 r per
thirteen week test period is not a realistic MPE in cons-
ideration of heavy work loads in extensively conta.mimt-
ed areas. The use of waivers to cover exposures in ex-
cess of this MPE becomes a needless routine without much
~ignificance when operations are conducted in large con-
tamination areas without much intenal between detona-
tions. A large number of individuals did exceed 3.9 r
but very few exceeded 6.o r.

The utilization of project personnel as monitors proved
itself with few exceptions.

Procurement and clearance of personnel must be accomplish-
ed 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 move-
ment over9eas.

2. Reco~aendationS

a. Test MPE should be based on calendar quarters of 3.9 r
and should consider the preparato~ phases aa well as

cormafOoE
MN~ J-DIV.
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the operational phases of the overfleastest.

b. A pool of experienced monitors must be made available
to the Rad-Safe Unit to eupport independent construction
operation8 and supplement project monitor activities.

c. Personnel procurement planning should be initiated at
least one year prior to operatioti an~ perao~el Bho~d
be Belected”for training at least four months prior to
operations.

4.7 TASKNT 8, TECHNICAL~~@-

The following were the asBigned responsibilities of TU-8 during
Operation Castle:

1.

2.

3.

4.

5.

To make all negativ~necessary to provide fWl repor$.co~er-
age for TG 7.1 scientific programs, units and staff ~ectlons
in black end white and color, still and motion picture.

To provide construction, accident, and general record cover-
age.

To make technical documentary records in still and motion
pictures of each operation.

To provide facilities and aid to Scientists in the process-

ing of scientific photographic records.

To store, iOsue, ProcesO, end account for tecknical documentar-

y film in accordance with security and classification in-

copied/DOE
~NL, J-DIv.

structions.

These reBponBibilities were fulfilled. To implement the neces-
sary coverage 17 men were phased in and out of the Forward Area from

Grap%ic Arts in Los Alamos. Individual phasing cycles approximated

six weeks. In addition to these men, Bix military men were assiped

to TU-8 Forward. After the first shot two photographers owrated
under a section leader from”the ships based at Bikini.

Statistics are as follows:

4200 black and white negatives were made and two prints made
from each negative.

12G
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1j 700 color transparencies were made. ThiS figure includes those

* made at Kwajalein for Project 4.1.

d 15,000 feet of 16mm stock footage was made.

TU-8 processed many units of scientific records, and provided
darkroom o~ce, equipment and eupplies to many scientific groups.

4.8 TASK UNIT 9, DOCUMENTARY PHOIXXFUWHY

4.8.1 MiSBiOn

Operation Castle was documented on film, both still and motion
picture, aerial, ground, and underwater, as a basis for a photographic
record for historical purposes and subject matter for a considerable
number of motion pictures depicting the scopgeand conduct of various

~.

phases of Operation Castle.
—

4.8.2 Organization and Command Relationship

The Joint Chiefs of Staff at the request of CJTF SEVEN established
a military requirement for the USAF Lookout Mountain Laboratory to sup-
port Operation Castle, and Headquarters USAI’approved its employment
‘to organize and support a technical photographic unit (TU-9) as part of
TG 7.1.

4.8.3 Requirements

1. Preliminary Requirements

a. Photography of General Clarkson, Dr. Grave@, Admiral

4

Brutop and General Estes delivering security lectures
was taken and used for showing in the Forward Area to

i

all Task Groups.
r

1
b. Thirty security trailers eaphaeizing the need to guard

< against carelesaneea were made for the purpose of show-

1

. ing to Task Groups in the Forward Area.
+“

c. Operation Tlgercat

Documentary coverage was made of the TG 7.4 dress re-

127~oP\ed/QoE
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hearaal for Operation Caatle
1953.

2. Final Requirements

at San Diego, CdifOmia~ In octob=

a. Complete documentary motion picture and still coverage
of Operation Caf3tle wae required and obtained to pro-
duce the following:

.=.
-J

cODlea

%,?;,:

(1)

(2)

(3)

(4)

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 resfits.
Narration in all cases was restricted to Major Gene-
ral P. W. Clarkson, Dr. Alvin C. Graves, or a member
of TG 7.1. These “Quickies” were prharily intended
to be a method of informing the top officials of the
AEC and White House of the progress made in the For-
ward Area and Classification was Top Secret$_estrict-
ed Data. This program was sponsored by JTFsEVEN
and print distribution was limited to two pfints for i
DMA, Washington, D.C., and one print for the Comman-
der JTF SEVEN.

Task Force Commanderis Report

This was a consolidated factual report narrated by
V~jor General Clarkson and Dr. Graves s~rizing
the operational problems, expectatio~, ~d results
of Operation Castle. Classification was Secret
Restricted Data. This program was sponsored by JTF
SEVEN and exact print distribution is to be deter-
mined later.

Depatiment of Defense Picture

This was sponsored by JTF SEVEN with emphasis on
military participation and military effects as re-
lated to higlhyield devices. It was intenied as a—
training film.
Data and exact
later.

Public Release

Classification is Secret Restricted
print distribution will be determined

Picture

This was sponsored by AEC and was Unclassified. The
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