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s. 10 RECOVERY OPERATIONS

The problem tnvohd to the recovery of experimental data followtng each shot were qutte
stmilar for all ehti tn the Btktnt area since the cmxtttiona established b~eld
throughout the operatlou Xkptte esrlter qualma regardtng the complexities of ●htpboard
operation, most recoveries were effected M e~ly M could have been expected, any real delay
betng for the most partdue to radiological considerations.

A certmin amount of etudy of the recovery problem had preceded the uverseas phaae of the

operatiou Recovery methods were discussed, and the various support Iteme were lald on In
the field further discusBioM of recovery metiods resulted tn 8 ftrm oper8iing plan which ~

eheargal wtth such vehicles, helico~ere, or boats as the mhmion required.
ecovery plsn mu issued on February 22 as ● result of these dts

~~detailed the movements of esch project for the period from shd ttme Uimn@_ -d
when tt was felt that the majority of the recoveries would have been accompliah>d.”~e results

ed Me plan to be abandoned, end recovery of data went at a much slower rate
than planned due to the extensive fall-out in the lslande. Th.h experience led b the conclusion
that detailed plsne baeed on usumpttons of yteld and fall-out patterns were of little value ex-
cept es they served to ~ the operations people with the problems tnvolve& ~bsequent
plans were far lese elaborate, al.lowlrig leeway for condlUone whtch could not be predicted
Essentially these were li8ts of the parttctpating projects, the locations of the instrument sta- ,
tionn, and the types of vehicles &ndother support most Mkely requtretL

Following each ebot the CTG 7.1 left the USS Estes to make en initial survey of the atoll
to determine the damage to the stattoxu and the radiation levels in crttical areas. Upon hta
return the approximate times for the recovery missions were decided upon, and the early
mlssione were dispatched. &me of these were made while the vessels were at sea, but the
majortty of the recoveries watted for the reenmy of the fleet into the lagoon, when the recovery
teams could be collected and dispatched by helicopter or boaL In all cases the recovery mte-
sions were closely coordinated with the Rad-&fe Control officer, who determined that the
pereonnel were properly badged and clothed, and accompanied by 8 qualtfted monttor before
proceeding into a contaminated are~ The J-S representative abard the U6S Balroko directed
the helicopter mlssione and made certain that the crews and project pereonnel were properly
brtefed. It was found that confusion and misunderstanding could be avoided by requirtng that all,
helicopter recove~ mimions ortgln,ate on the carrier in order to brtng the people together to
talk over the missions.

Operatton Ca6tle

ici@e~:~=:v ~
and Of these, about SO per cent were able to make at
least llmtted recovery on eltcopters to get tnto the hot areas for short visits.
Generally, the recovery time depended on tie d@tmce of the -on from Qround Zero, but the
m8.jorlty of the r~oyery meciti ~d d on tie &y follo~ the ghots when the radiation
hvele had fallen somewhaL The exceptiorw to th
delayed due to eatensive fN1-out,
reeatry into the tslande.

%11 POS~H~ REENTRY

R becmne apparent the Btklnl portion of Castle would be conducted from
-d ship. h a way s stmpllfied the operation because the evactiion -d reentry problems
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becuno largely thm of tbo mmemeot of Alps rather W -e mwe of P@e. Wtier cab
tmninauoa 10 the anchorago, which maid hme posed 8 very red problem to the operaticm, w
never ●erioue, and the fleet me ablo to reenter the IsgoaI mmn after each shot.

Upm the arrt?al of tho LSD, UR3 Belle Grow, the M boats which S~ ~~ h the well
were released and begea the transfer of people -en ~esso~ by regtd= M service. M
bate and LCU’S moored in the anchorege durhg the shot suffered M14 from ~ 1* two of
the shots and required decmtamlnM on prtor b3their use. These baste wero needed for the
bulk of the work that went a between events, ~ workers, fwl, and eqoipm.o.t MO the
instrumented Wawi8.

The movement of people within the atoll was closely coordinated * the Rad-fMe Control
Officer at U ttmes durtng the opera.ttm Boat and helicopter trdfic Into conhl.nated regions
was required to clear through tho Rad-Safe organization for protective clothing, film badges,
and monitoring equipm&t when necessary. By monltortng tho radiation levels throughout the
atoll, the Rad-Safe Control Mlcer could redeftne the ltmita of restricted Sre- 8d de= them
for traffic as mihacttve decay and water dispersion reduced the contunlnation to de levels.

The employment of the “houseboat” LCU’S with expanded livtng q-ers by Programs 13
and 15 proved to be exceptionally fortunate. Since trailers end equipment were aboard as well,
theee groups were able to rework their sWiona after each shot with a minimum of the support
which would otherwtse have been required.

!=@&+

ah camp Wanda, Entnman and Enyu, contaminated by rather heavy fall-out from
centered two days after the shot for the purpose of recovering e

mmentmd
supplies and 10 prepue the UCRL sad DOD installations for

Thts work went ahead without further delay d.nce the f l~WprbbTem ww not encountered

‘:~y::~ ~~tideda

ee from uulme uent shots. l?ninm~ airstrtp, which was out of commission
placed back In use when the radtetton levels permitted .

worktng ~ies o c ear away the debris. Durtng W time PBM
limited atrllft between Enlwetok and Blktnt. The wave fro the airetrlp
out of commtesion, but tt mu cleared znd back tn use wtthln ee days after the evenL

2*

iwetok Atoll the reentry problem never arose stnce the lower islands were not evacu-
entry tnto the upper Wands of the atoll vnw limited to the recovery of data

3.12 SAMPLE RETURNS

Prior to the overseae phase of Castle, a study of the tmnsportation requirements for de-
livery of radioactive samples to ZI laboratories was submitted to JTF SEVEN. As a result of
this study and subsequent discussions, the following flight schedule for the return of samples
was established

Flyawayl, H+6tolohr
Flyaway 2, H+6 to 10 hr
Flyaway 3, H+24 to 36 hr
Flyaway 4, H+ 4 to 5 tiy~

IrI addition to these flights,
for the trsnsport of samples by

which were to be made after each shot, provisions were made
first prtority MATS flight when necessary. During the course

of the operztion thie service was utilized to return Project 21.4 gas samplee, with a departure
time of shout H+ 48 hr, which Flyaway 3 could not meet because of other requirements.

The Flysway aircraft generzlly followed the planned schedule wltk average departure times
of H+ 8 hr for the first two, H+ 36 hr for the third, and H+ 5 days for the last. Flyaways 1 and 2
were C-97 aircraft, capable under normal wind conditions of arriving at Albuquerque within 20
hr from take-off, including a 10- to 20-rein stop at Hickam Air Force Base. Flya-ys 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 radioactive samples from the projects, made sure that they were properly packaged,
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operations. AIturo operatitxu may well Lo& to the tmrge metbd u ~ ~ ~ ~ kw~

xssembly and ddlvery operations ins consolidated ~11.

4.5 TASK UNIT d, P?RXNGPARTT

TU-6 bad the respondtdllty for arming d firing the nucleu ~CCS *M
-boperathu In gene-, two teams were utilized for the operatiorc one was ~ ~q ~

which made test checks of the X units and firing racks prior to the ftaal u~em~, ~ _ ~
vices md tho inspectkm ad test checks of the firing circuitry invohd, incI~ ~ _
te8ttng of the Go-No-Go interlock circuit% the Other was the fir- teua, which -M=
catrol equipment used for this purpose. The work of TU-6 waa accompli- ~ ~~~ ,x
with TU-4 (assembly for LA9L devices), TU-14 (assembly for UCRL devices), M ~.li
(EWG signal and firing circuits). The missions of the arming d firing t-. -m ~-
pliahed with tho atd of deWled check lists which enumerated each oparauom SM & ,-
measurements associated with the armiqg d fl?tng d each d the nuclear dtice& ~ -
plan of operations used by TU-6 is given separately in the TU-6 Operations PISA

The origtnd plane provided for firing tie VWiOUSd~cea from ~d-ti~ control ~.
tions located on Enyu Island, Biktni Atoll, and PR??y Island, Enlwetok Atoll, from ~C~ ~

ed. These circuits terminated at the various zero poi*. ~ firm
‘for which the ftring was accomplished by mam~r -

yu Island. However, immediately following th~ w ,t

waz decided to fire the remaining devices at Bikini Atoll from aboard the command tiip, ~

-

m ens of ● radto link from the ship to Station 70. The W shot of the CM*
as fired from the Control Room on Wry Mad TM -a the only det~.

tlon of the series made at Eniwetok AtolL
~ing Operation Castle no misfires or other delays were enc-~red w~d were de b

the arming or firing operations. Weather difficulties dld interfere wttb the firtng ech~~e,
bowever, and these delays necessitated arming and disarming U tit *o of tie devices rnorc
than once.

4.6 TASK UNIT 7, IUDIOLOGICAL SAFETY

4.6.1 Introduction

TU-7, the RacM3afe unit for TG 7.1, was a continuation of the Rad-Safe Unit of TG 132.1.
preliminary to the Castle operatfoti phases, personnel to staff the urdt were requested from
the Army, Navy, and Air Force. The Army furnished S4 persons, and the Navy furnished 11,
Civilian technical advisers of Health Division, ML, mid the U. S. Public Health Senice 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 htgh rtxpdrement 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 unwieldy organization and an expensive
service. ‘An alternative was proposed and accepted by the Task Group Commander. This al-
ternative was to place radiation-safety res~n.sibility wtth the commanders and project leaders
and to require each project to provide its own trtined monitors. Tmlning of Rad-Safe monitors
was tcbe accomplished by wd-&fe Task Utit per~nnel. A reserve monitor pool was also to
be established by T’C 7.2 in case of emergency need. l%e monitm, from the unit concept,
would act as radiation-safety adviser to the project leader.

Establishment of this policy enabled TU-7 to retice its operaUo@ perw&el to a“small
skeleton staff of 43 personnel supplemented @ project monitors of LA.SL, U~L, and DOD.
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T%e skeletal organization W- divided be-een Eniwetok and Bikini alons the following lines:

(a) Bikini Rad+fe tijbd

1. USS Bairoko
a. Control element for helicopter mhions
b. Laboratory elements of instrument repair, photodosime~ - re”cords, and racha-

Kon analysis
c. Pereonnel ciecontamlnation and supply sections

2. USNS Ainsworth (barge)
& Control element for boat miesione
b. Personnel decontamination and supply sections

s. Uss Curt.hs
a. Control, personnel decontamination, and supply sections

4. USS Estes
& Information and admints

This organization resulted fro .wherein the field Rad-
Safe center at Eninman waa destroye rationa becape radiologi-
cally unsafe. .

(b) Pawy Rad-Safe ‘

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

analysis
S. Decontamination elements for personnel and equipment
4. Supply base for Bikini and Eniwetok
Tlie activities of these elements and various sections will be discussed in subsequent -

www~.

4.6.s Training

An extensive training program was initiated by the unit some six months in advance of
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 Bchool, three Navy medical technicians attended a special two-week radiochemical
latwratory course at Evans Signal Laboratory (ESL), and eight Army photodosimetiy techni-
cians also attended a special one-week course at ESL.

The unitconducted several project monitor schools to qudi.fy project personnel in the
fundamenWs and techniques of radiation safety. The first school was conducted at the Nevada
proving Grounds in the ●econd week of November 1953. A 8econd school was conducted at the
Entnm.anRad-Safe Center in the middle of February 1954. A third school w conducted at the
Parry Rad-Safe Center early in April 1954. A total of some 275 AEC and project personnel
were qualified as project monitors as a result of these courses and simi.lu courses at NR.DL,
UCRL, and EG&G. .

A general indoctrination course was corxtucted for TG 7.1 and 7.5 pereonnel thrcugh the use
of A-P training films covering basic physics of atomic weapona, medical aspects of nuclear
radiation, and field decontaminatio~ These films were shown along with the usual movie pro-
grams at all camps at Bikini and Eniwetok.

4,6.4– Control Element .
‘l’he control element exerted supervision of ‘IV 7.1 end 7.5 activities within radobgicd~y

contaminated ~e~. ~ntrol shtioM were egtabllshed at Parry, USS Bai.roko, USNS Ai.!u3w0rth,
US Cu~S, md us Estea. Ra&ol@cd sitution d@g were maintained in the form Of oii’U-
tion maps at tiese ~ta~o~. These maps were used ~ control acUviUes ti contaminated are$w.

These stations constituted cles.r~ce stations for u worki~ parties entering contaminated
areas of 100 mr/~ or neater, Records of acti~~eg ~W contaminated Ueas were ~ill-
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treed M 8 check on film-badge exposures. In several ue~ wr~o~el ew~~eg were revtiued
from information gathered from these preentry forma. Several instances were Doled in which
indivtciual film lmdgemhad high readings of exgwure, but investigation revealed that the film
badges had been M inhighlycontamtnatsd areas and did not represent actual exposure.

The limitation of exposures to the test Maximum Permissible Exposure (MPE) of 3.9 r
●ncountered ninny difficulties due to certain set policies of “burning up” personnel and then
not using them in contaminated areas. The practice of ueing men continuously in contaminated
arcaa until the records reached the MPE led to a high number of indivlduxle with exposures be-
tween 3.9 ~d 5.0 r. ‘I%epracttce of rehwning personnel to home stations before the completion
of the operation necessitated a number of waiver requeeta for exposure of 3.9 r. A small num-
br of ‘N 7.1 or 7.5 per~nnel exceeded a two-calendar-quaxter MPE of 7.8 r.

4.6.5 Laboratory Element

Tlie laboratory element acted to provide technical servtce to all agencies of the Task Force
and consisted of the following:

1. Radiochemical Sectton. The center of operations for this cection was a Signal Corps
radtochemical lakrakwy tratler located on the hangar deck of the USS Bairoko. A emaller
installation waa operated at the Rad-Safe building on Parry for analyeis of samples obtained at
Erdwetok Atoll. This sectton received, prepared, and assayed solid and Liqutd samples sub-
mitted by other elementi of the Joint Taak Force aa well an those samples arieing from the
activities of this Taak Unit. Results were furniehed in accordance wtth the request of persone
submitting the sample and included such informaUon an decay rates, ●peclfic activities, beta
energtea, gamma energies, md particle-size determination of air-borne end water -borne
activities.

2. Pbotodmimetry and Records Sectiori. Two film-badge processing gminte were estab-
lished and ran concurrency durtng the enUre operation. The photodoaimetry section afloat op-
erated in a laboratory type trailer adjacent to the radiochemical trailer on the USS Bairoko.
The photodoaimetry section ashore operated in the Rad-Safe building, Parry. Fllro badges
were calibrated against Co”, and only gamma dosages were recorded. Du Pent packet 559 was
ueecl; controls and standarda were developed with each batch of film processed. At the com-
pletion of the operation a maater list of expoeuree was prepared. A report of exposure for
each civillan participating wa# sent to his home station, whereas in the case of military person-
nel this report was made to the appropriate milltary organization. The final repository for the
records of expoeure wI1l be the AEC Division of Biology and Medicine.

S. Electronics Section. Thts sectton supported the activities of the above aectiona by the
repatr and maintenance of densitometers, voltage regulator, scalers, count-rate metere, and
scintillation counters. Individual survey type inatrumenta were repaired as soon as practicable
efter breakdown. In addition, instruments issued and utillzed by this Task Unit were calibrated
and serviced at regular intervals throughout the operattom

4.6.6 Decontamination Element.
The Taak Unit operated personnel decontamination stations at Parry and abo~d the

Bairoko, tisworth, and Curtiss. No significant skin contamination was noted in pereomel
proceseed through these stationa.

Equipment decontamination became a major activity at Parry followin
w

Vacuum
cleaning, %ater washing, and steam cleanlng were accompllehed in a newly cons rucTed de-
contamination area. Decontamination of VU1OUSitems from survey instrument to laboratory
trailers waa practically accompliahe& Equipment was released to using agenciee when de-
contaminated to 15 mr/hr.

It was noted during theee 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 approximately one-half of the total incident radiation. The ex-
tremely low energy of the residual radiaUon made sealing practices very acceptable.
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4.6.7 &Ipply Element

Supply statione were originally eet up orIboth 8tollE, %rry tition on Eniwetok end Enin-

rnan on Biktni Atoll. In addition to ite normal functione, ~ry eupply vu responsible for
shipping, receiving, and recording all eupplies and keeping supplies mom to Forward Areas

es required, Eninmm station wes a be supply, ad ite function we.6 to maintdn Nfficient

d.ocke on hand in case utdittonal gubstatione were required to cope with tbe operational situe-

“on””’e-e Eninmrm eupply station wze contaminated and me therefore elimin-
ated u a supply poinL A sea-going hrge wm procured end set up 8e s Rad-Sefe Control and
Supply Stztioh. The constxwction aboerd the barge consieted of two squad tent6 d portable
salt-water showers. One tent wae jointly utlllzed by control and supply elemen~; the other
wae a dressing and chenge station. Two tr~sportainers were procured for storage Purpooes,
and a wooden hot locker &s constructed for rediac inetrumente. ‘l’be kge wae tied up along-
aide the USNS Aineworth during recovery snd salvage operation&

A table of equipment for this operation WSLZset up and contained a total U@ of supplies snd
eouimment for this unit. The majoriw of iteme listed therein were shlIJDedfrom Los Ala.mos. . . . . .
and processed through J-4. These arttcles arrived on dates due uid .ln good condition. Mil.itery
iterne of ietiue were placed on LX orders, to be furniehed by the Supply Officer of ‘Xi 7.2.

Facilities for laundering contaminated clothing at Parry were adequate.

4.6.8 Radiolo cal Situation Data Summary

(a

*

partial Red-Sefe survey wae conducted o
eulte (Table . -’mule’r:Resulte of this initial 8urvey were conclusive eno cmcel all activities

‘“1e4”1~.’’-’”R0EmENs
lzlax)d H+’b +

Enyu 40-60 1.0-s0 0.38-0.40
Bikini 70-125 6.0-9,0 0.8-2.1
Aomoen 26-180 1.2-9.0 0.76
Romurikh 400 20 0.90
Yurochi 600 So 1.0
Nsmu (St& 1.200) 125 6.0 0.4S-0.6

Crzter 0.1 0.02
Bokonejien 1s00 167
BokobyzzdzA S80 16 2.0
Bplt ●outhof 65 a.o

Bokobyzadzz
@=. 13’1)

AtrIMfji through 6.0-10 0.1-0.22 0.025-0.0S5
Bokororyuru

Bztroko (30miles 0.25
eouthezstofEnyu)

●AU rezdinge with rzdhc lnztrument AN/PDR-39 except u Indiozted.
fAN/PDR-18. .

I
.

e qqiii&jefir.t
~.e.t5BMBil

nmlete eurvey was conducted

E- - the •fi~

Ae a reeult of

~-~-rea–- ;---–- -.--? ~ nature; tiere-dtng m only be con.eidered approd-
I ‘. ~ese &trapolated”%ues Me ~ed orI ~ t-i-z deczy, whereu labor-tory tiysee M-

- —=-—_—_—.- —. —

- a t-t.t ~caY during w pericxi, the indicating values in excess of those noted in the able.
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I BiHnl -n COdXIIh@iOOOf CODS@qU811C0w22 CODfbd tO @JOn =OU C~ ●uS-
pended ●dimenL For the first few days this area was confined to the western quarter of the
lagoon. Thi2 radhacUve sediment waehed over the western reef, out through the eouthwest
nasaase. or settled to the bottom of the lagoon in s period of three days.
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N; ~ ha ttvtty was detected in SW&S abut ‘tie Wing areas of the T-k Group.

(b)

4P

A partial Ftad-Safe euney was conducted
remdta -:::;%%,able &2). Resulti of this survey tndlcated no extensive recon

Table 4.2 MMARY IN ROENTGENS PER HOUR

Extrapolated
mud H+4& -m=

Enyu 0.03 0.03 0.06 0.03
BiHrII* 0.20 0.12 0.14 0.12
Aornoen* 0.80 0.80 0.60 0.22
Romurtkku* 1.6 1.7 0.75 1.1
uorikku* 0.8-1.4 1.4 0.65 1.2

Yurochl* 0.8-1.0 1.3 1.0 1.s
Namu* 2000 100 0.6
Bokobyaadaa” 1000 Soot 55 1.2

chlluhan 0.04 0.10$ 0.16$ 0.04

Arriikaa 0.02 , 0.40$ 0.22$ 0.02

EniirikkaI 0.00s 0.005 0.0s 0.01

Airukilji 0.02 0.01 0.08 0.01

Enlnman 0.012 0.o12 0.06

Crater 1100s
Ships 0.02-0.04

●Contamination by Runt I dot.
t200-ft altitude.
~Radlation ablna from water in ●outhweat pasaage.
IAt 300 ft.

Ll

except within the Bokobyaadas-Namu chain. An unforeseen fall-out of radioactive material less
r than 5 p in size did occur on the nigh

t“ -u?:%-~:z::k:::t:~”edradiation levels by approximately 100
,, radiation level would have corresponded to 3.5 r/hr fall-out at H +2 hr.

r

r

I

t

Because of small particle size this fall-out was mucli more difficult to decontaminate than

v
the macroscopic particles o

Secondary fall-out leveled off be ween 0700 -0800M,
m

Reeidual topside levels on
ships were knsworth, 8 mr/hr; Estes, 12 mr/hr; and Balro , mr/br. Maximum levels
were 20 to 45 mr/hr.

L oon c ntaminatlon covered the weetern quarter of the lagoon with levels comparable to

-
Lagoon fluehlng through the southwest passage materially increaeed back-

a on levels in the vicinity of Ourukaen, Bokoaetokutoku, hnd Bokororyuru.

‘c)P”r”’w-’de-’wucOnhcte~”~” ‘n-comrde e atoll results (Table 4.3). Reeulte of this survey did in cate that Bokobyaadaa, Namu,
E~lkku, Blkinf, and the Yurock-Aomoen chain were ~terially contaminated “&entry and
recovery were accomplished to a large degree on shot day. No secondary fall-out was detected
as results of this shot.

Lagoon contamination was restricted to a V-shaped pattern with apex at Eninman and tips
covering the Bokobyaadaa-Aomoen area. A reading of 100 mr/hr was obtained over the Enin-
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man anchorage at H+ 4 hr. Enyu anchorage was clear of contamination whereae Bikin.t anchor-

Ze~Z.~HE:aYi3YozL-

owed tr~ces of contamination at H + 4 hr.
‘radiation

e crater ~d surrounding
“eand dunes.”

dww!!m ~:damage amlradiatton survey me conducted
sur ey covered the eaetern and northern Wanda of e

WUllU#U

reentry to Enyu, Bikini, ml Airukliji on the ftrst day. The survey on
ndicated that recontamination was limited to the Yurocht-Aomoen and

uence of lalanda. No material secondary fall-out wae encountered at Bikint
ae ● result of thh detomt.ion.

Table 4.3 MMARYIN ROENTQENSPER HOUR

Extnpolated
Island H+4hr

Enyu 0.03 0.03 0.03 . 0.03
Bikini” 5.0 0.67 0.07 0.10
Aomoen* 20.0 Z.6 1.6 0.35
Romurikku* 10,0 ‘ 1.6 0.80 0.50
UO** 6.0 1.0 0.60 0.47

Ytrociu” 6.2 1.0 0.60 0.4s
Namu” 2s0 So.o 16.0 1,6
Bokobyaadaa” 600 16.0 9.0
Ourukaen” 0.60 0.06 0.02 0.012
Arrlikan” 0.50 ‘ 0.07 0.01 0.008

Enih-ikku* 210.0 2.47 1.8 0.008
Enfnman 0.02 0.010
Almkliji 0.02 0.02 0.02 0.018
Crater 5000 60$ 60

●Contaminated by
tRea@ ●t100 tt.
SW at 200 ft.

Lagoon water w materially contaminated with radioactive sediment. Readings of 4.2 r/hr
were obtatned at an altitude of 500 ft over Ground Zero. This contamination moved to the west

and southwest so that mall-boat operations could he conducted in the area. Lagoon flushing
through the eouthweet ~sage materially increaeed radiation levels tn the ticinity of Ourukaen,
Bokoaetokutoku, d Bokororyuru.

(e~A damage and radiatton survey was conducted at H+ 4 hr on
4. S). TM survey covered the lalande of the atoll and was conclusive enough ml:?:
Enyu and Mruktiji on the first day. Thie survey indicated that recontamination wae extenelve
throughout the atoll and lagoon Mh to the eaet and west. No significant secondary fall-out was

encountered at Biktrd as a result of thie detonation.
_Lagoon water was heavily contaminated with radloacttv

m~;~~l~~~e

ment. ReadingB of 1 r/hr
were obtained at 100-ft altltude tn the vtcirdty of zero poin
revealed read.bgs of 1 to 3 r/hr on shot days, Small boata an
were contaminated to s moderate degree (1-6 r/hr). Lagoon flushing through the southwest
passage materially increased radiation levele in the Eniirikku-Bokoroqmru Mea.

A damage and radiation survey wsM conducted at approximately H + 4 hr on ‘
le 4.6). This eurvey covered the islands of the atoll and waB conclusive enough
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EnJ@
Bikini*
Aomoen*
Romurikku*
UorikkuO

Ntmu
Yurochi*
Bo~
Oumkaell
Arrii.kau

0.76 0.10
70 8.3

. 140 15.0
140 1s.0
85 10.0

65 10.0
1.2
0.01
0.01

0.06
6.5
0.01

4.2?

0.03
0.60
2.0
2.4
1.0

1,0
1.0
2.2
0.50:
0.60:

0.10:
4.0
0.01
0.01

0.01
0.03
0.40
0.40
0.36

2.5 .
0,40
4.0
0.01
0.01

0.90
100

0.01
0.00

●conmniMtad by
tReadlng et Soo ft.
:Shine from contunhmtd water.

sukaWRY M ROENTOENSPER HOUR

Extrapolated
IBlaad H+4~

Enyut 16 2.0 0.44 0.02

Bikinit 226 26 9.0 0.32

Aomoent 50 a 0.80 1.0

Romurikknt 65 7.5 1.% 1.0

Uorikknt 95 22 2.0 0.25

Yurochit 95 u 4.0 1.0

Nunut 10 1.0 0.80

Bokobyaadu 0.96 S.o

Ourubent . S.s(?) 0.50: 0.12: 0.01

● Arriikaat La 0.60: 0.10: 0,08

Eniirikkut 0.16 0,01 0.01-1.0 0.0s

Airukiijit 0.s05 0.01 0.01 0.01

Crater 1.0s

L- SO (west)

iReui.ing d 100 %

*
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to limit reentry to the southern and eastern islands of the atoll. This survey indicated that
radioactive contamination extended wrth of a line from BogaUua to Plraal econdary fall-out
UnoUnting to 2 mr/hr was experienced ti Parry on the evening O

Lagoon water wan moderately contaminated in the vicinity cd the Bogallua-Teitetripucchi
chain and cleared within two days.

,.ble,.~~,.
ROENTGENSPER HOUR

Extra#ewd
Island

Eniwetok
Parry
Japtaa
Chintml
Aniyeanu

Chinieero
Rlmit
Pliraat
AArasabiru
Rojoa

Biijiri
Aomoo
Eberixu
Rujoxu
Attsu

Yeiri
Bokonauappu
Kirlnian
MuzirI
Engebi

Bogon
Bogairtkk
TeiteirlpucclM
Cochitl
6U Ildefonso

Ruchl
Bogombogo
Bogallus
Riglll
GirtMen

Ribald
Pokon
Mut
Igurirl

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.s5
0.42
0.70

0.S0
?

60.0
70.0
76.0

8.0
$.9
2.2
0
0

0
0
0
0

0
0
0
0
0

0
0
0.006
0.01
0.01

0.014
0.02
0.02
0,012
0.016

0.02
0.02
0.04
0.05
0.08

0.12
0.22
6.8
8.0
8.4

0.80
0.44
0.26
0
0

0
0
0
0

0
0
0
0
0

0
‘o

0.006
0.01
0.01

0.01
0.02
0.02
0.02
0.02

0.02
0.02
0.04
0.06
0.08

0.14
0.60
7.0

22
Lo

0.S6
0.S6
0.26

●Period preceded by heaq rahfalL

.
4.6.9 Laboratory Data Summary

The bulk of the samples analyzed by the radiation-analysle sectton of ‘I’U-’l were water
samples. The specific activities in mtcrocuries per mfflfliter of apprtimately 6?5 lagoon- -d
drlnklng-water samples were determined during the course of the operation. Lagoon sampling
was carried on to ensure that ships’ anchorage were not excessively conta.ml.nate& As the
operation progressed it became etident that excessively contaminated water c~d be obeerved
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as s reeult of the eediment deposited in tho water and could be evalusted miequatoly ueing only
an AN/PDR-S9 survey ~ meter. The timum contaminaUoa encount#ed in the lagoon
mchorzges waa 8.4x 10-8 microcurie per milliliter. The average activity -ed from 1 x
l~d to S x 1~4 microcurie per milliliter. No ahlp’s drinking water wae found to ccmtah any
detectable radioactive material

Air aanples collected in fall-out are8e by vacuum type air filterc ad ca8cde-&mpac@r
slides constituted another type of sample analyzed in the field laboratory. Upon tboee occasione
when fmll-out waa detected on board the US2 ~roko, por~le eir samplers were periodically
turned on ae a meane to determine whether fall-out waa &till occurring. ‘I%eentire filter paper
wee counted and the actitity wae noted in counte/min per cu ft of air. Alr eamplers were also
ueed by the initial eurvey party. A caecade impactor, installed in the rdac repeir shop on
board the Bairolm, wae utilized to evaluate the inhalation hazard associated with the radioac-
tive particulate matter by determining the percentage of the total activity associated with
particIee leae than 5 p in diameter. me air samples collected on March 1, when the USS
Bairoko received a substantial fall—ou~ndicated activities ranging from 4S5 to
2740 countdmin per cu ft of air. The only caecade-ixnpactor 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 measurement and energy determinatlone were made on verioue types of
samples throughout the operation in an effort to obWn detailed information on the fundamental
properties of the rdhactive particulate matter. Gamma energies were difficult to obtain ac-
curately due to the low counting efficiency of G-M tubes for gamma radiaUon and the apparent
low energies involved. The latter aleo made beta-energy determination more difficult. Gamma
energies measured on very acUve samples veried from 600 to 25 kev. The low gsmma energies
memmed were somewhat surprising. Beta energies varied from 0.2 to 2.2 Mev.

Log-log ploti of counte per minute vs Ume after detonation were utilized to otkain decay-
rate dat& Siunples studied included fall-out eamples on the Bairoko, water samples from the
lngoon and drinkl.ng-water samples from Rongelap, crater samples, and dr sample~ ‘I%e fol-
lowing reeulta represent a croae section of the different types of samples studied and the cal-
culated slope of the line obtained by plotting the log of the •ctivi~ va the log of the time tier
detonation

*“”y’”dl”’1at+25

1. Fall-out zample on the flightdeck of the Beiroko
2. Lagoon sample collected 1220 Apr. 7

days.
3. Air sample collected Apr. 26,

*~:Y*

-water aamplea from Rongelap indicated an average slope of -1.48 from
10 days and a slope of-1.80 until last counte&

iecellaneous tacks amigned to the radiation-analysie section included the analysis of
urine samples for tritlum content; examination of food, soil, and water samples obtained on a
reeurvey mianion to Rongelap and Uterik; a study of the decay characteristlce of contaminating
material on vane being shipped and analyaie of water samples obtained
during a water eurvey following

.
4.6.10 Conclusions and Recommendation

(a) Conclusions. The present meximum Permissible expoeure of 3.9 r per lS-week teet
period is not a realistic MPE in consideration of heavy work loade in extensively contaminated
areae. Th;use of walver~ to cover exposures in excess of this MPE becomes a needless rou-
tine without much significance when operationa are conducted in large contamination iueas
without much interval bebween detonation. A kge number of individual did exceed 3.9 r, but
very few exceeded 6.0 r.

The utilization of project pereonnel M monitors proved itself with few excepUons.
Procurement and clearance of personnel must be accomplished at least four monthe in

advance of operation in order that selection and training can be completed and in order that
the unit can be completely assembled prior to movement oversew.
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(b) Recommenddiom. The teat MPE should be based on calenchr quuters of S.9 r and
should conelder the preparatory phaaes aa well u the operational p-eS of tie werseru test.

A pool of ●xperienced monitors must be made avd.lable to the Rad-Safe Unit to mxpport
independent construction operation and supplement project-monitor acUvtties.

Personnel-procurement plannlng should be initiated at had one year prior ti operatlone,
and personnel ehould be eelected for tratning At least four months prior to OperaUOne.

4.7 TASK UNIT 8, TECHNICAL PHOI’OGIUPHY

The following were the asnigned responsibilities of TU-8 during @eratlon Castle:
1. To make all negattves necessary to provide full report coverage for TG 7.1 scientific

programs, unite,and staff secttona in black and white md color still and motion pictures.
2. To provide construction, accident, and general record coverage.
% To make technical documentary records in still - motion picturem of each operation
4. To provide facilities d Ad to scientists in the processing of scientific photographic

records.
5. To store, issue, process, and sccount for techntcal documentary fflm in acpordimce

with security and cladfication tnatructiona.
These reeponaibilities were fulfil.lti To tmplement the neceee-kry coverage, 17 men were

phased in and out of the Forward Aea from Graphic ArU in Los Alamos. Individual ~=ing
cycles approximated six weeks. in addition to these men, SIXmilltary men were aetlgned to
TU-8 Forward. After the first shot *O photographers operated under a section leader from
the ahipa -ad ●t Blkinl.

arid

4.8

statistics are ae follows:

4200 black and white negatives were made, and two prints were made from each negathe.
700 color traaeparencles were made, lnchuttng those made at Kwajalein for Project 4.1.
15,000 it of 16-mm stock footage ma made.

TU-8 processed many ‘hntte of scientific records and provided @kroom space, equtpment,
mpplles to many scientific groups.

TASK UNIT 9, DOCUMENTARY PHOTOGRAPHY

4.8.1 Mlesion

Operatton -tie wa.e documented on film, both WU and motion picture, aerial, groundi and

underwater, u ● besls for a photographic record for hiztorice.1 purpses ad subject matter for
● considerable number of moUon pictures depicting the scope and conduct of mioue pbaaes of
Operation CaaUe.

L8.2 Organization and Command Relation

The Joint Chiefs of Staff ●t the request of CJTF SEVEN esh.bltshed a mllltaq require-
ment for the USAF Lookout Mountatn Laboratory to support Operation CaeUe, and Hea&pw’ters

USAF approved ita employment to organize @ support a technical photographic unit (TU-9) m
part of TG 7.1.

4.8.$ Requirements

k) Preliminary Requiremtmts .

1. Photography of General Clarkeon, ~. Graves, AdmlraJ Bruton, axxl General EoteB
delivering securitylectures wae taken ad used for showing in the Forward Area to all Taak
Groups.
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