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TAB "I"

PROBABILITY OF OCCURRENCE OF UPPER ‘YINDS “ITH SOUTHERLY
COMPONENTS IN THE ENIVWETOR-SIKINI AREA

2 Inelss
le Percentage frequency Eniwetok winds with southerly

components (1 chart
2. Wind=Time Craph (2 charts)



FOREWORD

Classified material has been removed in order to make the information

available on an unclassified, open publication basis, to any interested

parties. The effort to declassify this report has been accomplished

specifically to support the Department of Defense Nuclear Test Personnel

Review (NTPR) Program. The objective is to facilitate studies of the low

levels of radiation received by some individuals during the atmospheric
nuclear test program by making as much information as possible available to

all interested parties.

The material which has been deleted is either currently classified as

Restricted Data or Formerly Restricted Data under the provisions of the Atomic

Energy Act of 1954 (as amended), or is National Security Information, or has

been determined to be critical military information which could reveal system

er equipment vulnerabilities and is, therefore, not appropriate for open

publication.

The Defense Nuclear Agency (DNA) believes that though all classified

material has been deleted, the report accurately portrays the contents of the
original. DNA also believes that the deleted material is of Little or no

significance to studies into the amounts, or types, of radiation received by
any individuals during the atmospheric nuclear test program.



LAB “L" ~

PROBABILITY OF OCCURRENCE OF UPPER WINDS WITH SOUTHERLY CO:PONENTS
IN THS ENIVETOK-BIKINI AREA

c (Sxtract from detailed studies made on this
- subject by the Task Force Weather Central.) wt

Winds with southerly components at Eniwotok are much less prevalent
than winds with northerly components. Up..er wind data obtained by rewin=
sonde equipment since 1945 have been compiled. The frequency of occur
res oy winds with southerly components is shown in the attached graph
Inc °

The upper portion of the graph shows that winds with southerlycom
ponents (1.¢., east-southeast clockwise through west-southwest) have occurred
about thirty-five per cent of the time during the months of March through
July at levels of about 10,000 fect. The lower portion of the graph shows
that southeast through southwest winds have oecurred about twenty per cent
of the tine during the same months at the same levels. The differences
are due to tha high frequency of east-southeast winds at about 10,000 and
16,000 feet and the high frequency of west-southwest winds above 25,000
faet. A slight trend for higher occurrence of winds with southorly com
ponents is indicated as the season progresses.

Extreme care must be taken in drawing conclusions from these data»
for three reasons:

1. Tho sample is small. The 49,000-foot data consist of lass than
100 observations for March and April.

2. The variation of Marshall Islands weather for a given month dure
ing successive years may be greater than the variation during
successive months. Note the high frequency of southerly winds
at 49,000 to 50,000 feet during March as compared to April, iay
and June. The weather of March 1951 constituted most of this
abnormality.

3. The data are tabulated for oach level without reforonce to adja-
cont levels.

To evaluate the importance of the third factor, Item 3 above, 4 tine-
wind graph of Eniwetok winds has been analyzed for the period 1 January
through 14 May 1954 (Incl 2). The winds aloft at Eniwetok and Bikini were
very similar during the ontire period except from 23 April through 5 May.
The winds were more southerly at Bildini than at Eniwetok during that per-
lod; and Bikini winds are shown for comparison purposes. From this graph,
data were obtained as to the simultaneous occurrence of southerly winds at
50,000 feet and at levels below. The results are shown in Table I following:



ALTITUDES " DIRECTIONS
 

120° thru 240° 106° thre 260°

22 §0,0Q0 to 30,000 3.4% (26) 10.8% (51)

50,000to 20,000 2.16 (10) 6.08 (29)
50,000 ts 10,000 bh (2) 2.3% (11)

Notes Percentage frequency of winds of given directions occurring sinul-
taneously at all levals balow 50,000 feet. (474 observations during
period 1 January through 14 ay 1954. Cases in parenthosis.)

Table 2 following, shows that winds with southerly componants havo
occurred as frequently during these mnths of 1954 as they did in past years.

TABLE

 «19KS 946, 1950, 1951 & 1952 . 1954

-3000 ft. 32% 10,000 ft. 30%

25,000 ft. 21% 25,000 ft. 26

50,000 ft. 35% 50,000 ft. 40%

Note: Percentage frequency of winds with southerly comp:nents January,
February, March, April through aid-May 1954 as comparad to previcus
years.

From the above tables, the following c.nclusions arc drawn:

1. The upper winds during CASTLE were as favorable as past years
for such an oporation; this was a fairly ‘normal" yaar.

2. ‘Winds with proncunced southorly cumponents (SE through SW) at all
svels between 10,000 and 50,000 fect cccur simultanecusly about
se every fourteen times (i.e. 2 times in 28 cases) that winds
rh southerly components occur at 50,000 feet. “Winds with pro-
anced southerly components at all levels can be expected to cccur
out twice per honth.

3.  32AVO and ROMEO events of CASTLE occurred on tho best possible
days during March though a mre favorable day for BRAVO event
would have been 28 February local time. ROMEO day was the mst
favorable of the entire month. KOON was detcnated on the next
possible day. While UNION and YANKEE devices were detcnatod on
the next cecurrences of acceptable wind ccnditions, the conditions
were not as markedly scceptable as on former test days. The



winds were definitely ore favorable at Sildni than at Eniwetok.
NECTAR was detcnated on the very next favorable day (Incl 2).

—s> Ee $

2 Incl
1.

2.

Percentage frequency Eniwetok
winds with suutherly ccapon-
ents (1 Chart).
Wind Time Graph (2 Charts).
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KEY- SHADED AREAS-WINDS WITH SOUTHERLY COMPONENTS
Ecm WIND DIRECTIONS 100°, lofZ250* a 260° ALL TIMES ANO

GS} WIND OIRECTIONS 120° CLOCKWISE THAU 240° .

e 20 a 22

-_ —> FEBRUARY—
 

KEY-SHADED AREAS -WINOS WITH SOUTHERLY COMPONENTS

WIND OIREGTION 100%, 110%, 250° @ 260° ALL TIMES AND DATE
EER WIND DIRECTION 120° CLOCKWISE THRU 240°

I-3e1



WIND TIME GRAPH

- ENIWETOK ATOLL , MI

«| JANUARY THROUGH |4 FEBRUARY, 1954

 

\wuaay

‘ES - GREENWICH CIVIL TIME

 

WIND TIME GRAPH, (CONT)
ENIWETOK ATOLL,MI

ISFEBRUARY THROUGH 3! MARCH,/954

 

—MARCH—

‘S- GREENWICH CIVIL TIME
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_ WIND TIME GRAPH
BIKINI ATOLL, MI.

-~ « 23 APRIL~§ MAY, 54
G2 100° 110° 250%, & 260°
GE I20° THRU 240°
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EXTRACT FROM TG 7.3 FINAL REPORT
(RiDIOLOGIC..L AND MEDIC.L SECTIONS)



TR DB

Part lla - Radiological Safety’

1. Discussion

A temporary washdown system consisting of hoses and special no7zles

Set

comected to the fire main system, like that used in IVY, was ‘dustalled

by a =uShins representative on all mamed ships engaged in CASTLE, with

the exception of the USS TaiaXONI. The TAWAXONI reported to CTG 7.3 for

the overation with a washdown system already installed by the ship's

force frem standard ship's fire fighting equipment (noses, nozzles end

applicators), ané this system was found quite satisfactoryand was used

throughout the cperation as necessary. The theory behind a waskdown

system is that radioactive particles landing on a dry deck will tend

te settle in pores, cracks and fissures, while nearly all of the same

particles falling on a wet deck with weter flowing. over it will ve

carried over the side. This theory is well borne out by the results

of the ships in CASTLE, including the experiment with two YAGa, only

ene of which carried a weaidow system. The washdowm systems reduced

contamination of weather surfaces to a small fraction.of what it was

on surfaces not protected by a washdewn systen.

It wes found late in the operation that. largs areasof the sea's

surface are ‘eimificantly radioactive after a "bargo"™ shot. (Although

there is no positive evidence on the subject, there is reason to

belleve that this effect is also present on "land" shots though

probably to a mich smaller degree). These areas may extend for

several hundred miles downwind trom the ahot site.and versist for

several days.  7iffusion and settling seemedto be Slow, decreased
3.) mo

tt? ~-



activity resulting mainly from rediological decay. Intensity wes

fairly even through the aree and dropped to zero fa less than a mile

at the edges. I[t is suspected that, before this. discovery wes

definite, in a few ceses ships enteredan srea of this type, nistook

the rediaticn from the contamineted sea for fallout, and tumed on

the washdown system. At any rate, in some cases the washdown systen

did not reduce radiation reedings. Readings.did reduce sharply at

a later time apparently when the ship left the area where radiation

had veen encountered. After leaving : these areas ships reported

radiation nad dropped to almost zero. | |

The veahdown hose deteriorated somewhat during the operation;

it rupturedoccasionally from the water pressure, end its porous

surfece wee hard to deconteminate. . |

The PC 1546 had only a low fire main pump capacitys so 8 P-500

pump was installed to supplement the ship's fire main pumos. This

proved unsatisfactory Decause:

a. Tt wae difficult to maintain water suction for the P~500

when undervay; .

bd. Pump stoppages were frequent due to wat engine;

c. “Pure stozpeges occured due to. fuel exhaustion;

de | Personnel tending the ‘pump were exposed. to reiaticn.

The problem was solved more cr less sati sfactozily by using the

flre main pumos“only and decreasing the size of the weshdown systen

nozzlas to a neint whate énough pressure could be neintaincd in tho

systom to give & relatively small but fairly uniform sprey co~erage

Jmee | a



overthe ship. oo (6 . . .

During” operation of the waehdown. systens it was found necesse ry

on all shipe to heave a few personnel topeids and exposed to rediation

in order to clear fire main streinors, replace ruptured heses, and

to tekekinks out ofthe hoses when the weshdown systen wee first

turned on. , |

To fecilitete docontaminetion of helicopters returning te the

BAISORC after rediological exposure, a large (60 ft x 70 ft) cenvas

rectengle wes constructed of 20: ounce canvas. The terveulin wee

treated wi th canves preservative for water proofing. When the tarpaulin

wes in tlece eft of the elevator the sidcs were reisod by use of

stanchions end wire crvle to form a so-called "bathtub®. Tresh water

‘under pressure wes provided on thd flight deck by using e P-5C0 pump

connected to fresh water mains below decks. Tho "ethtub" was equipped |

with two dreins which wero tended over the side. .

Protective clothing recommended to the shins included coverells,

nerine can, rubber boots end rubber gloves. This clothing wes found

setisfactory for keeping the bedy unconteminated, end ismuch more

practiceblo far work in hot climates then weterproof avita. Special

plasticsuits wore used in Project $.4 during dccontomin-tion. Their

use wes cbendoned because persomel suffered from hee+ exhoustion after

avout helf en hour of work.

All units of TG 7.3 were given en atomic defanse inspection. On

shipw this consistcd of an atomic defense exercise end en insvection

of shin'a closure 27 gas tight envelope, degontrminetion strtions, -

SJa3 oo



weshdown system in operation, Badtological Defense 3111, rediac

equipment, deco nteminetion equipment, andpre-cantaminetion pre~

peration of the ship. Additional observers aa required were ob~

teined from other ships to ceaist ia these inspections. The

Atomic Uefense Sxercises were conducted similerly to stendard

nurvel vettle problems except that they simulrted expected CaSTlé

condittenes rather than battle conditions. dor exemle, the

problem usually sterted assuming that a device hed been explcodad

severel hours before cndthat the ship wes in a normal steeming

condition. (Using previously prepared lists, coservers then

told monitora the simulated readings according to.the designed

preblen which had been worked out in detail. ,

Although all ships hac, spent congiderrhle time snd effort

on Radlologicel Defens:; “he inspections trovaltto light

numerous smell deficiencics which vere corrected. Lectures

were given by tha inspecting officer and were followed by

question end answer vartiods to reocir party personnel ¢ iting

the inspection. Thes2 lectures served to promote respec. for,

end at the same tine ellag unwarrented fear ané aporcheasicn of,

the effects of rediatica. The insgections ursyrlied fucks

ship's reserrL 7). qurricesce da thets ebfiity to omoesk veo

selves fron redictisn eud thus toproved aorele in many cases.

all inspections were ccnsi¢sredsatisvectery, and suscequeat

event s Promia thers wo. un.

 



Usually the. Atouic Defense Bill was besed: on the standard pill

for the type shiv. The type standard was satiafectory in ell ceases.

However, a supplement, detailing directions on operation of the

weashdow syated, wes required for eech ship. |

A serious problem encountered by ell ships is now to oparrte the

engineering plent in heevy falloutwithout excessive centanination of

the engineering specos. Large volumes of eitr are necessary ta cool

some of these spaces, aspecially when operating et or. near full

power, &8 would very likely be dome in battle. In many ships the

@ir required by boilers and dicsel cnginsa is drawn from the enginc-

Oring speco rather them from topside, necossitating a Large flow

of air through the cnginering epece. Nevertheless, in CaSTLa,

even with tho -asndo-m systems in operrtieon the enginccring apaces

of skins wore contaminated mich less then the weather decks, end,

in gonerel, enginecring personnel recoived less rediation then

deck personnel. These results mi-ht not heve been obtained had

the ships becn operating in fallout et full cower. In the absence

of scientific confirmetion, the following conjocturea are made:

e. lLerser redioective perticles are not draw into enzineering

speces due to their aize end weight.

db. A&A large proportion of the smeller raciorctive prrticles which

are dravn into enginecring speces are expelled through the exhaust

systoms, boilers and dicsel engincs.

C. Rc‘ioactive particles are sossibly trapped in the washdewn .

spray ond washed overboard instead of entering with the air.

ST ee-5



A central radiec repair centerand a 1¢°7.3 radiec equipment

.pool.were maintained on board the BAIROKO by two Slectronics

Techni¢iens assigned from theStaff of CTC 7.3. This force was

sufficient to celibrato all instruments of TG7.3 brought to

them for calibration, end to repair all rediac instroments which

 shipe' persermelwere “unable to repair. In rddition, these ITs

instructed cll ships!personnel who required instruction in use

and maintencnce of radiae equipment. Monitoring drills were onde

rerlistic by the use of rediation sources. |

On 1 March 195%, ct O645M, the first nuclear explosion (REAYO)

of Operrtion CASTYE wes: detonated. Prior to the cotonation, shine

of Task Group 7.3 hed been deployed at ‘see. generoily in the soutk-

eest ounicant from ground zero. This disposition an¢. its location

were brsad on four principal factors, (a) the latest OST¥ SEVEN

redex, (db) the requirements of the Commander Scientific Task Group

(C2G 7.1) that ESTES (aGC.12) end CUATISS (aV-4) be vositioned

bout 12 miles from SNYU Islend for relicble CRF communicetions

end Reydist purposes; (c}'the recuirement that shive de disposes

at safe ¢istences (ft least 70 miles) fren ground zero to rroid

hercful heet, and bleet effects, end (d) tho requirement of

reasontble concensretion for communicrtions en¢ control pamposes.

Prior to the dotonnation end beceuse lrter wind cate begrn to

indicete an casterly component, some of the sneller and slower

units were directed to move-to the south, but the lerge> stipe

“wore rete!net in the localities indiceted in view of the fore

Jzae-6



going requirenents (b) end (4) end the expressed cesire of the JIF

Commander thet they not be mavad. Because of the edditionel require-_

ments for early helicooter survey trips end the carly cispetch by

relicoptor of an emergency eirfieli crew for the cirstrip on the

ENIMi. Island =roup, the large shipa were retained generelly in

their pro-shot positions efter the detone-tion until about C&C,

when sudcen and renidly increasing reclorctive follout was detected

on some ships. at this tinc, all ships were ordered to take all

possible racislogicel defense damege control mersures, includingthe

exploynent of weshdown syetema, end to pmecnad to tha south et best

speed,

Commencing about O800M, highly radioective, visible, white

perticles, sbout the size of pinhescs, bvozgen to fall on BaiROXO,

FeILI?P, UsTSS and vvRTiss. At this tine BuTROKD wre rdout 51 miles

from ground zero. In spite of the continuous use of washdown

systems, concentrations..of up to several roentzens per hour built

up on 3aIROXO end PEILIP (plane sverd for 3.IRCXS), with average

reacings reaching 500 anc. 750 mil:iroentzgens ver “sur, respectively.

The fellout pattern ws not symmetrical, since both STIS end CURTISS,

émmréximetcly the sexe distance from grounc zero es 3.IKCKO but on

opnosite sides of ker, received lees contazin-tisn. Other ships,

including those which hed been moved southwerA betcore the cetcnetion,

receiver none of this eerly fallout.

In acdition to the early heevy fallout encountered by some shivs

Curing the morning, in the efternocon an? oarly evening of 1 laerck,

3 2e-7



light, invisible frllout wes detected by all ships. This fallout

commenced about 1300li, rereched a naxtmun about 1800and decreased

to alnoat zoro by 2b00h. averege recdings Curing this pertod

reached 309 nr per hour, with raxinun concentration up to 475 nr >

per hour. Ships experiencing this fellout. were “Yocatea in the .

general area between true bcerings 110°" to 195° ‘fron ground

zero, Cistances from 20 to 70 miles. : ,
°

Zeconteninetion of the ships by the ehipe' own ceconteninetion

‘

crews, plus:-neturrl redionctive decay, drought the redioective

intensity ‘own repiély. appendix lle~I shows aversge tonside :

intensities in millircentgens per hour (germm only) of the ships

receiving significent fallout. It will ve noticed thet weile

the BLS0KO and PEILIP were the mo at: heavily conterin: ted in the

beginning, the crPsr was the most heavily contemineted one week

leter. It 46 believed that conteninetion clung to the GYPSY

longer then to other ening heceuse of the condition of her tep-

side, which was quite rusty. another fector tending to increase |

recioactive inteneity on the GYP8ST wes her exploynent the first

week efter BRaVO to recover conteninated. cheins end nooring

gcer from the tottom of the lecoon.

Thre. (3) barges, ten (10) LoVe and ten (10) iCis were

enchored or coored in the southeast porticn of the leroon off

DIYU Islend (ebout 20 miles from ground zero) prior to the

detonation, as it was not considered vorecticable nor safe to

teke thes to sce in the preveilins weather. BELLS GPOVE (LSD-2)
«

J3en-5



ned evecurted a-full load of eighteen (18) other i:tis cat sae (1)

ata in her well et shot tine. Those craft left in the lecoon

suffered no ¢rmece from blast, heat or “eve ection, Yut all were

heavily contenine te? by rectoeective fallout to such an cxtent

thet about twelve (12) hours efter shot ti-c, they ned a recdo~

eetive intensity avcragin: sevcrel rocnt.cns per hour. Subsequently,

cll were washed. down with hoses from other vessels (the hish

pressure eses of GYPSY prove? narticul rly effcctive as sYPSY

coul@ meneuver in the close vicinity of these creft), followed

by @ thorouch cccontenineation oy acditionel hosins end scrubbings

by Cecénterinetion personncl who, ty this timc, were ehle to doard

the craft. 411 these me@surcs vere sufficiently offcctive thet

everace re*foecti-e intensity of these craft by 22 irre> ves only

shout tvo (2) ar per hour, | -

On 27 Hereh 1954 the second nuclerr explosion (ROiZ0) vas

Cetonetec. Ixpertmentel "Liberty" shins of croject 3.4 were sub-

jected to intense racioective fallout es plannec, but other shivs

recetrec no early feliout. Eowover, after sbout 37 hours, nost of

the ether shins of Task Greup 7.3 enchored in SININI Lerosn com iencec

recetvtn, Tellsut we dels prove+ slicht relrciva to thet fron 37a,

the htchest evereso topside intensity et eny tice dein; 42 ar per

noure. Goployment of washiown systems, vi--orous cecontauination,

an’, neturel racicoaective cecay steadily recuced contaminaticn.

angen ix llc-IT sino:s recdtoazctive intensities of 13 sins at ver-

tous tines followin: 20:50. These shins were in or neer 3IKINI
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Lagoon. ‘It will be noticed from this Sppen7ix that nost of the

fallout occurred between bo and 48 hours after the explosion.

All ahota eub sequent toROMO produced no significant fall-

out on ships, except that the LST 762, which hed been released

from CSSTLE end was enroute to Pearl Harbor, an¢ the LS? 975,

which was accompanying the LST 762, received fellout fron

YANKEat epproxinately 13°N, 177°S (aporoxinetely 700 siles

fron end 30 houre after the explosion). average topside

intensity wee as much as 20 mr per hour at onc tine.

Us enchored in BIKINI hezgoon, an’. such LG‘s that could

notte taken te eee in BOLLE GROW, ecain receives noderate to

heavy fellout following YeNEanc OWIOW. Tecontanine tion

measures similer to those employed following BRaTO ectin proved

effective.

appendix Lle-I:I shows the contamination of ships at sbout

the time of their rcleace from the operation. The YaGe ere not

_ tneluded as their decontantinction is not comlote et the time

of writing this repor’. “Witthe exception of LCUs and barges,

there were no reétologicelheelth hazards on any ships listed

inappendix lle-Tift “hon releesed from CaSTic, at thet time,

the hicher reclosctive intensities on these sips ves Linited

to amell aress such es enchor chains, towing ccbdles, eveporetors

and condensers.

Yewrl adreraft wela contaniaated with redicecti-e netoriel

a number of times. However, decontamination measures kept
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rediolostcal exposures of eircraft personnel to lov velues. There

were no radtolosicel health hazarcs on eny nevel aircraft when

released fron Cocration CASTLE.

The seas were uniforaily too rough to seni ~cUsinto the oven

sea et shot time. The G-) was towed to sea for each BIENII shot.

Other beracs anc. eli Lous at 3ILINI were enchorec. or neored necr

aNYU Islenc gor eech BiZINI shot. As e& result, these craft bad ta

ve fdeconterine ted after BaavO, UNION anc YaU“as before use.

Task Unit 7 of Tesk Group 7.1 wes chersed with eccomolishins

photocosicetry for the entire Task Force. Secouse of fevercbdle

experiences on previcus overetions, oricincl nizrns “ere to supply

film befces to cll personnel expected to receive sicnictiernat aenounts

aft recdotisn ond toe revresentctive 10%97 other nersonnel. To

feesplisn its nhoto?csinotry aission, Tesk Unit 7 hero en pir

con’itienes treilar, conteinin> a complete nhatccosinetry leborr-
¢

tory, locate? on the Arncar feck of the UES 2..ITQ, a shotodosinetry

Ae=aA
lanc, IST.22ekn

yletoratory et the Racilological Srfety Center, Faint ft w
n

atoll, en? a Rediolocicel Safety Canter on SUINLT Isleat, SRIT

Atoll “mereit weg mlenned to maintzin vchotocosimetry recorts. The

first shot (B22V0) contarineted MITMIUAS Islan’ so mush thet the

Becholosicel Safety Center on it was not used tercefter, end Tasx

unit 7 then caintainee photocesinetry records en the V55 24225000

until near the enc of the operetion when the r.coréis were meintcined

at Pare’ Island. 3a Conterinstel sone of the ships to tne point

thet it would have bd en most Cesirsble to issue film becces te all
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personnel on them. However, neither the film bedzes ner the

personnel for preceesing then weré evailable to Tesk Unit 7 et

the tine (film bedzes were more plmtiful later in the operetion).

ieny peosle with ne film beégcs reccived simifiernt rartetion;

their reciation desezes were eatimnged and recorded, based on

filo bedcze rerdings of similarly exposed persennel, but it was

impossible to ¢o tais aceumtely in anny cascs. It was origi-

nelly plenned by Task Unit 7 to seintein a card file, with a

card for each person in the Tesk ferce, recerdinz accarulated

exposure. After SEATO, this plon was abencone4, end erch unit

of TG 7.3 wes recuired to send an alohebeticcl roster of per-

sonnel in triplicete to Beek Unit 7. These rosters wore used

by Tesk Unit 7 for recor4iaa accumulated exposure 8. ‘In efition,

erch mit of TG 7.3 wee reowired to remintein a cer’ “tle re-

cording escumulated exoogure of all persons attechoc. These

recor¢s include? not only exppaures of persons with film ba’zes,

but also estineted exvosures of other versons brsce on fils

' Dedge rerdinzs of peonle simtlegly exvesed. Units hed to dé

cautioned not to confuse ‘film becge dansities with film brdze

expesures, hen fila padges were gent to Teske Unit 7, the neme

of the nerson wecrin:: each bDadcte and the nanes of veople

sintlerly exposed wereattrched.

48 film bedces beceme move pleatiful they were cistrituted

nore widely, preference being civen pepele expected to receive .

ei nificrnt reciat ton end people who hed already received a
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relatively larce emoumt of. radiation.

Tallout fron BRAVO caused a lerme number ef people, especially

on the USS BAIROKO cnd USS PHILIP, to receive sienificent raciation

on board ship. Exposures cus to falleut from FOMIO were rept to a

minizum, enc vere net of thenselves serious. Unfortunately, in.sone

cases personnel with relatively hi-h exposures from BRAVO received a

conperatively sprll additional expesure from ROMZO, but this was

unevoidrble. Fellout fron ROMEO of reletively anell intensity

eccurred over ¢ lerce crea including BIKINI, EXINGTOK endDiJalor,

all shots caused oxposurea of seme personnel due to the necessity

of coin: into conteminated areas and cem ntaninetion of objects. The

voet pool and helicopter personnel bore the ctrunt of cxposure fron

conteninetec arees. Personnel with low exposures were used for

éecontenination as much ¢s practicrbdla; ‘nevertheless, the YAG per-

sonnel, in senerel, received reletively hich exposurea. This wes

cue tn larze part to the necessity for using T2G personnel to supervise

other personnel used to decontaminete end to maintain equipment on

the TaGe.

appen“tx lia-V¥ is a tabul-tion of eccumuleted exposures by units

as of 12 Nay 1954. at the tine of writin. this revort the final

exposure recorcs fmm Tesk Unit 7 have not been receivec, but the

final records are expected to be not materially cifferent fron

supendix lle-¥. This avpencix is nearly complete and reasonedly

eccurate.
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CTC 7.3, early in the operntion, institutec a system requiring

units te report weekly the number of persons with eccumleted

exposures in Roentzene as follows, O-1, 1-2, 2-3, 3-4, +5, 56,

6-7; 7-7.8; over 7.8.' Leter Citi. SEVEN required ‘reports ef

the number of ~ersons with fceumulrted exposures, es of four dys

efter efch shot, in Roontcens @s follows, (002.5, 2.5309, 3.9728,

over 7.8. This neccssitated two types of exposure reports fron

TG 7.3 unite. ; .

Operation CaSTLE is the first instance of menned ships ro~

neinine in stonificently- ra¢ioestive wetera continuously for drys.

This vrecedure was‘nocessery ta accomplish CASTLE =issione in a

reasoncble tine. It wae found that ships could dteyinietinitely

in weter whore redioective intensity a fow fest above the surface .

wes 2nr/hr. The salt weter systens, such as evenoretors, con-

densers, fire mein, atc., and in seme cases the hull, became

somewhat contaminatec, but not to such a decree #s tv, in itself,

expose any person to sore than 0.3 R per week. ‘Tre nishest salt

weter syaten content:ztion, reported wes 100 ar per huur onthe

exterior surface of en auxiliery condenser of the CUrITSS; the

Jdatensity dccre:sod ropiciy with distence fron the contenser,

sothet & porson steiacins wetches in the were compartcent ce this

concenser received less than 0,3 R per week. Ships were sent

into conteninated water areas where the intensity e fow fact

vadove the surface wes such creater than 2 or/hr. In one case

the water reedin= was es hich as 300 or/hr enc the ship remained
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for a fewshours without receiving any persistent contamination

of even.moderate decree. Sending. ships into conteninated water was

done only te accomplish impartant missions and for the chortest

possible tine. Some hulls apparently were much mere readily con

timinatec then others. Sendins a ship isto uncontaminated water

for a few hours after such expesure secmoc to have very little

effect on tho contaninatien picked up in the salt weter systens,

end a etay of soveral cays in uncentaminetod weter cecreased cen-

tenination oore then natural redieactive “ccay. Fresh water -

eistillce Zron contaninatedwater was foun’ to be non-radioective

in all ceses, ovcn when, in cne case, distilled from wetor readinz

30 ar/ar ea fow foot edcve the surface.

2. Consiu3isns
— 

a. c oeration CaSTio forcibly demonst rated the sorious radio-

locicel contcminetion, and attendant personnel hazards, resulting

from fallaut following a nuclear ground burst, net <oly withia a

few niles ?rom g:vucd zero, but also neny miles distant.

‘ %. ‘with xinoroxscptions, the radtclicical savety program

wag nlanned anc carried out satisfactorily.

c. Presently proscriced aethods ef 2econtaninrticn of ships

and >ersoanel are -zonorelly effective, but subjcet to ieprovenent.

a. Shins normally meec not te withérewn from sli-htly con-

tanineted weter for fear of excessive conteminatien of srlt water

systens, nor for fcar of cententnetion of distilled. fresn water.

e. Tha nunber of 11m Badges, togather with rersonnol ant

facilities required for processing then, was insufficient.

Je15



f. Presently installed ship washdewn systexs are effcctive

in preventin: and rotieine contaninatt on ef ships due t6 fall-

out, but require inprevement especially te repidly refeve rela

tively heevy, visible fcllout particles.

* gs Ships equipped with efficient water spray systens can

continue to be nenned, even after exposure te relatively heavy

reclorctive fallout,without per-anent hernful effects to per-

sennel. .

h. Roar.iolo~ical defense measures, such as securing ven-

tilation ané closure of the ship, “cy require (cspectelly in

tropicel veters) « rocuctien in the maximum specd aveilable..

If hich specd 4s required, it mey bo necessary to eccont a”

hich re-dolesical cosace for enctineering personnel whe require

ventilrtion.

4. The denger of radiation burns and the difficulty ef

persennel decontanination may both be reduced by reauiring that

ell hands wear conpkte clothins including hate.

j. The lines hose provited in the present veshtown systcn

for shins is unsatisfactory because it will not withstand

sufficient hi:k pressure and picks up censiceratle raciaticn

centamiae tion. .

we. | ¥ clecr explosions at the surfece of the ser sty ceuso

large areas of tho scas surface ae much es ene huncre’ niles

fren tho site of the explosion to becamesignificantly radto- —~

active. meh of the re ddeactivity ney renein near thesurface
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for @ numberof cays, and diffusion may ce slow. Inexsertenced

personnel on ships traversing theae. contaminated ereas can easily:

nisteke rediation.from the water for fallout end turn on the wash-

@own system, with harmful rather than benoficiel results.

3. Reconmencetions .

a. THat- research and; development.in re“folecicel defense matters

continue to receive hich priority by BuShios enc other cefense agencies.

&. Tret isproved ship wesh’own systems, capable of hancling larce

voluncs of water @t hich preseures, be developed aad installed on ell

vesscls nérticipetin in future operations.

ce. Theat in future operations, adoquats film ber-es, factlitics

ena persornel bo available to hancle tho photodosinetry orocrem for

the entiro Teak Forca, without umedue delay.

d.: That, oxcept as noted ebove, a rédiolocical safety procran

sinilar te that of CaSTLa, bo planned for future eporations.

e. That research and development continue in en effort ta ob

tain a filter which will permit laree volumes of air ‘o enter

encinee ring scaces withcut introduction of sisnificer vradlation

heavarca.

f. Thet Unit and Torce Comenders be vrepered to recuce speed

and sunerheat requirements beceuse ef excessive temporatures in

ongineering spaces when the ventilation is shut down in prepare-~

tion for or following atonic attack.

Z. That Unit end force Cemmancers be preparer. to eccent an

increased raciclocicel dosace “for énginaering personnel if high

specds are te be aaintained preceeding or fellowing an atonic attack.
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h. That whenever danger of radioactive contamination exists,

all hands be required te de fully dressed, incluéing lone-sleevoed

shirts and hate. .

1. That in the cesion of future washdown equipment for ships,

the linen hose be replaced by a stronger hose with a snoother outer

surfece.

j. RBadsafo training should emphesize, econg other things, |

nethods of distinauisking fallout radiation from contanineted

water ra“tation.

k. That future ship design teke into consi¢ceration the fol~

lowin.:: |

“ “(LY Zernenent. washdown systens cepeble of iancliate eeti-

vation from the bridze, mein control, ordemace control aontrel,

including adecuete fire mein pump crpact ty.

(2) « repid aethed of securing ll unnecessary ventile-

tion, such as a master switch.

(3) alr supply ducts for ciesel encines to texs air from

outside the ship direct to the encinos without contect with air

ineice the shin.

(4) Plecinz all fire sain streinore insics ship.

1. That the helicopter decontanination equizaent ("y-tktub"),

elthough acequate for the assicned task, be i=oroved in éssicn

and construction as follows: | ;

(1) Reduce the size of the "bathtub". It is only necos-

sery for the canves tub to extend a short ¢istance beyond the
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circle nace by the rotor blades.

(2) Construct the tub of some waterproof or impornerble

naterial. Preservative applied to canvas wears off, leaving spots

that are easily contaminated and difficult to dceconteaninate.

(3) Devise a aethod of securins the underside of the tub to

the deck to prevent the canvas from billowing up due to rotor dewnwesh.

(4) Construst sides of the sub so they ere inflatable for case

of installation ani to eneblo aircraft to be pushed out of tub instead

of havin: to fly out.

(5) Provize rocireulatinz vump instead of P~500 to reise

fresh wator te flicht deck. Lrck of constant oressure from P..500

punp ceused “aleys in helicopter cccontanination.

nm. Thet coverells with caps and rubber cloves and boots rather

tren waterproof sutta be usu. for Cecontrminatioan in ist slinstes.

n. That in futuro opcorations, where orrcticable, a BuShips

representative tcst washcown equipment of ships with low fire main

cepacity prior deperture fron CONUS.

o. That, for suture operations, rediolocicel safety training be

accorplished essentially as in CaSTLs.

p. That Radiolocical Safety annexes in future operations carry

@ Classification no hizhor than Confidentiel ané be ctiven a wicer

Cistribution than the Operation Flan itself; an’ thet unclassifiod

redsefe instructions and information be Atstributed widely ta

personnel ef all untts.

q. That, in future operations, the Task Torve and the Navel Teak

Group use @ common syste for accumulated exnosure reports.
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Part1d = 2-0, Ingtmrents

1. Discussion

In prevaration for CASTL3, BuShins instituted a nresram to insure

that all shirs assizned to the overation would have on boar? LocS alle

ance 2f all radiac ecuinment. Tris vrogram was monitered. by CTS 7.3

staf? officera, and was successful except that cP.08/PD's were not avail-

able. In addition, C73 7.3 was aseigned a peol of radiac instruments

for use and loan to T¢ 7,3 units as necessary.

As a result of use by all shins, the following evaluation of radiae

instruments is made:

a, Most high range survey neters were eitaer Ali/2D3-1ga's or

AMt/2D2-183's, These instruments were found to be reliable and very

satisfactory.

be Nest low range survey meters were AX/PIR-27's, A1/PD3-276's

or AN/2D2-277's, These instruments were also foun* to da reliacle and |

very satisfactcry.

¢. Portable alnha detection instruments availatlse were of doubt

fal raliability, To instances of alvha cuntamineatlun wese euceuntered.

é€, The ususl vrovertion (avout 15%) of nanket Juctnotere wuld

not hold a charges,

e, Coasideretla cifficulty was exverience* by some units with

27/3R4/PD tone cosineter chargers; ther are 4iffterit to contrel, and

tea charging of dogim-ters is awkvart and slot. The =2-311/72 tyve

fosinster clureers oncrated very satisfactorily, tit wore aveilable

to only a fr shins,

Alt 2ilm badga “osimetty wes done ov Task Unit 7 of CTS 7,1. Snins!

staa‘are? navel film badg-s were not used because they were too old for
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reliabiliv, -.. som* cases, an* were not calibrated for the develonnment

procedure and equirmcnt used by Task Groun 7,1.

vig TUTY rig water moni toring devices were used in IVY, Ia TaE uci

greater water contaminetion was encountered than in IVY ane the situaticn

was. thoroughly monitored by the usc of normal radiac instruments, It

was not found necessary to use soecial water monitoring devices. . There

are indications that the enecial wator monitoring radiac instrumentation

devised for IVY would have been unreliable after initial oxpesurs to

radiological contamination.

During CASTI7, a large number of battcrics were found to be "dead"

whon brought out of storage, though placed in coli storage. It is pos~

siblo thsy wora "dead" bofore being nlaccd in storegc. In addition, a

targo number of vattcrics lasted a shorter time than is normally cx-

pected, .

Taventcrics of svar? batterias by supmir dorertn-nt nersonnel proved

to bo inaccuratc because thoso personnel wero not familiar with tho eine

flarities of diffsrent type battcrins,

Threo radiation sources, of magnitude about 7500, 250 ané@ 24 milli-

curics, wort assigns’ to the Naval Task Group for CASTLE, Cnly the 24 nc

source was used since it met tho spacifications of instruction books for

calibration of all earr-~ iastradnts uscd by ™ 7.3. Tha larger sourecs

are not well acactcd to shimbdoard usc, and thoir hanéling, trensvortation

2 etoragc prosont:d unnceessary hazards.

Rartac {netruxcats brought to th: raciae instrument renair center

for renair usually had no failure rznert card or cquirment history card

‘ attach-d, Such inforzation would have cnable+ ropeir sersonzel to locate

defcets of tho instruments moroquickly.
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2. Conclusions |

a, The AC/PDR-27 type instrument for low renge (0-500 ar/hr) is a

reliable and rugged instrument as vroved by ites oxecllent pcrformancc

throughout CASTLE,

b, Tho AY/2DR-18 trpe instrument for high reng2 (0 to 500 R/ar)

was as denendabl- and accurato as any nr-vieus type of high range in-

struncnt, an’? is morn easily maintainod.

Cc. Battcri-s continucd to be the cause of sost raciac instrument

breakdowns duc to covcr age when drawn from surmly,

a. Mo reliable alpha counters were available othr than those avail-

adle for us: by tac laboratorics of TG 7,1.

6, Att-rpts to atock battcri-s, svar? tarts, “te. for morn than a

fow roliabl-, standard tyn-s of inatrunents cror-d futile, duc to mace

ane. limit-d faciliti-:s for r-vair,.

ff. Exernt for -xn-rimintal us>, only acecptcd, standard trn-es of ine

strua-nts should 6° cmmloy+d in futur+ oncrations.

@. No spo-cial water monitoring devic-s arn nccossary, cxecpt for

purcly scisntific purposes, in an ovcration of the CASTLZ t:me,.

3. Zrcommcndations

a, That for future oterations, and -xeont for coxperinnatal usc,

only th: AN/D2-27 and AY/P"R~18 typ- instrve-nts ant standard n-wer

types bo uscd zcncrally.

>. That r:liabdls alpha ceountsrs, if devclopcd, bc availablo in

linitcd nustcrs in caso unexncected alpha producing fallout is 2ncountercd,

c, That great caro be taken through supply channcls to tnsurco that

only reasonably fr-sh batterizs aro shinvad and stocicad for usc in tho

forvard arca in futuro operations. oe
lve

=
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A, That #11 old. obsoloeccnt radiac tnatrumcnts be replaccd with

AN/PDR-27 and 18 typ:s es ranidly as the lattcr arc availebdls.

co, Theat all units bo dfrocted to uso Failure Acpert Cards and Zquir~

ront History Carés with eurvay instruments in futuro oporations,

f, That cach ehip carry not lows than 100% srerc battorics for radiac

instruments in future ovorations.

«Be Thet in future operations only one ratiation source be taken on

voard, ship by the Yavel Task Group for calibration of survoy instruncnts,

This source should havc a megnitudo of around 50 millicuri-s and not

loss than 20 nillicurios,

h, That stops dc takon to insure accurncy of storag> battsry in-

venterics in future ovorations, ,

i, That insofar as nracticabl:, all shiva revert for future over

ations with 100% allowance ef all redinc cquivment on board.



Part_lie_> ifs“lopld‘ideFalloutionstor ngFroceen

1. Discussion =

Patrol Squadron Twinty-Nine participetcd in the .2C World Wide

Fallout Monitoring Program during CaS?Muk&, CinCPacFlt letter scricl

C0C113 dated 11 Februsry 1954 proculgated the ditails of this procrm

and the <xtent to wiich Task Group 7.3 forces wore to prticipat:.

Essentially the r-quiruments vore to fly thru. dsstmnated pre ttorns

over selceted etolls when requested by CJTP SSViN bota bcfors and

after coea shot.

Phe tars: pattcrns wore as follows:

BLE MILES TOM.L SAcR MItgS I0Ay CLUATLI, ulbes Doe
KWIILEIN 99 Kid 56 ong 350
Ls 38 128 Ny . 50 100 US'IS 145 495
WAS 66 194 AILINGLOCLAP 114 ale PINGLL.P 62 557
ATO 95 239 Ni1.0°7 TX 73 257 v.OKIL 95 652
BIKINI 67 346 J3eNn 68 358 PONLPS 8640 890392
wlULin cr 2! 321 AIZI 35 39C USLNG 4214 1306
RONCREES 23 4-0 JLUST i: 533
Oak 717 . 637 wl $5 403
T. ONG? 140 727 B0 33 636
TR S1 853 NACURO 6a 704
UTIRIK 13 &71 U3 33 737
TX’ 53 924 iODL P 64 “OL
ATLUK 26 960 ©? 2.3 ze SZ
Ja. 28 Q72 WOTSS 146 087
Luce 1¢3 1086

rior to BAVO one Plisht was flown, with a projict rucrcsentativ:

on board, over tic oldIVY sit: for the -urtoss of diterminiag the

proper location of the scintillation acter within the alrersft. Info=

mation gone rning th: fligat pettcrns, flict cliitud.:, om ration of

tas couLonment and roquirsd ronerts wero rrovidsd ty the .c0 rusrcssnta-

tives, Initially tit satin. atell wes monitored end th: mcxisum instrne

mont riading «ms r~eordcds iter only onc spseifis islend out oF cech

atell wes menitor:d, :
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CTU 7.303 initiclly bed evaileble @ tetel cf only two scintill~-

ticn noters (type TH 3.B) for tho purpose of coniucting survey

flichts pricr to UNION, This nernt that only two sirereft could

confuct @ survey flicht at any one tine ane that no stanceby instrue

nents wers cvailcble when two fli-hte ware cir bernc. If iastru-

rent failure aed. ocourcé in flirht the entire aission would heve

ho@ to beun shorted. dditional instrwents k tar wore once ovalle

eble so that CTU 7.303 had a total cf seven ssientiliction acters

for UNION, anc for all subsequent shots. It is dosirabla that two

scientillation neters be -rde available for ozch fli;;nt required to

be air borne, This would pecvent aburtans a flicht for recson of

instrunont fcilure.

In cdcition to the thra. esteblished mttarns .5LE, B’KER and

CHARLIE, one specicl survey flicht wes flown cn March 6 nonitering

ell the mejor GILBECT Isirnmis, This wr: approve by the British

Authorities onc the rcsults we oa forward:d to U.S. Novel cttacho,

Iendon, for tho infornation of the Britis: Govornuent.

The atoll survey flights initislly prcesontec a prcoblor- in as

much ag there verw no suitablo charts evail-bls. Hydro-raphic

eherts wore few end conorally unsuitable for ccckpit use cue to

their size, Letor a number of atoll photo pack.ts were cede.

These ccnsistec of 27 cifferont atoll photo;rerhic reprorw tions

of 8 x 10 sizo suitchls for cockpit uso, |
& tetel cf 27 survoy flirhts wer, concuctad with the flicht tir.2

anountin;- to 197,5 hows, This is an sp,reclably creater effort thcn

ori-inally cnticipetoc and wes duo, in ort, to rezect flishts

occesioncd by shot dclsys.
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Therequirarent to cerry out this irportent progra:, in adéiticn

to nocosscry secrohcs of the greatly onlarcuc crnger erca, at tines

overtexct tho copnbilitica ‘of VPea9. In viow of tac prttern lengths

rad tia roletively Light efreraft loads, the flisits in surport of

tits progr7n gould av. becn nedo by other types of eiroreft (PDM-S..

or TF} ned such been available.

<, Concluassna |

Qa tetr 1 Squadron TWENTY-NINE peovided ectisfctery support to

the AEC sorlé fide Frllout Monitoring program curing CLSTIi

be 4 grcater cffort was dovoted to thia nrojact then vas originally

anticipated, dus to ecded rcequironmentea cs voll aa tho acecssity for roe

runs rs:ulting from delayed shots, .

@. Tha cirborns menitoriac nisstona do act ruquire a P2V type

siroraft. ny eirereft with the required rene could be utilised. Tho

prttern Icarths woret .2L% 1078 NM, BXER 972 NM cnd CH'NLIE 1306 3M,

3. ty : = %4 5

2. Tht for futura operations consiccration bs civen to utilizing

PSM-§A or UF cirereft, rather then sacurity cairereft, to perform trose

missions.

de Thet avery aftort be osdy ia acvence to escertsin the full

requireucats of this nengram in order that ctucucte faross mey be

provided to carry it cut.
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owt AaPFasoT: lial

avrerece topside reciorctive intensities (in ar per hour) of Tesk Grow 7.3 shins
at verious times followin: BAZAVO.
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Contacination of shine at about time of releese from Opera‘ion CASTIO.

sir . HSAOST svERsGe DaTS OF 22052 Dats OF Flr...        

 

       

SST=SS 1.5 1.0 Ws Mey 14 May
CUSTIss 1.8 21 Moy 14 vey
BalzOZO 2.5 2 lay 17 Mey
BlLLS GxOvS «6 16 May 13 Hey
sINSVOSTS 04 01 20 ry 19 May
EPPDESON 3 Lesa then 1 14 Kay 15 Vay
PHILIP 1.1 6 14 May 15 Hay
YICHOLaS 0 0 1s Uay 15 Mey
EEMSHal ao 06 14 Mey 15 Mey
PC 1546 3 7 key 9 Ury
LSIwER 1.5 1.0 16 Hry 16 iley

cOocOPa «=. 20 Less than 1 Zst. 16 izy 17 dry
SIOU: 15 1 16 key 1] thy
PaCdS 30 2 1b icy 16 Licy
TalsZ0e 2 18 Mey “ib iky
{OLD _ Uy 2 16 lisy 25 iley

Sima 1.2 2 14 tics 3 Moy
RoChLacica Less then 1 Ist. 16 iay 7 ey
LSE S51 0 0 15 Hey 15 iey
LS 762 Conteminetad efter

vein: released fren

TS 7.3 enroute Foerl 4 iy
LST 1157 Less then 1 Sst. 16 i+: 17 May

LOU 637 200 6 16 May 14 Ley
LCU 636 110 35 15 May 15 Mey
LOU 12240130 35 15 hay 15 Ney
LCU 1225 110 30 15 iiry 15 ley
LU 1343- 355 1z 16 Hny 14 Aey

YEN 934 0 0 16 Ney LS Mey
YC LOs1 30 16 Mey 13 Mrz
YO 90 18 try Ll ir
YO 120 Q 0 16 iy 15 Mey
YOG 61 0 0 ' 16 May l ilhy
Yoon s2 Q 0 16 toy 16 ticy
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. sPPESDIX 1la-IV

FLAS HIGHEST RIGHES® BBTAn VERS AVERAGE BETA +
EMBOR SGU(MR/ER) GaMMA(WR/NR) GalQA(HE/ER) GalMi.(MR/ER)

 126guh 1 4.2 3 1.5

126534 1.5 3 1 1.4

126537 1.5 2 6

129539 0 2 0 6

126541 1.5 1.9 2 7

126543. 1.3 oh

126532 4.7 Wg 2.5 1.3

126535 3 1 16 &

126538 og, 2 a 1

126540 .2 1.2 015

126542 sw 2 1.5 15 4

126522 £35 3 15 1.5
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Uerine Orereti.n C.sTS, the coslth of Tock rou, 763 cerscnnel,

in -sner7l, was very 00d. The twiicl "m. sur-ievl ora cmi tree tient

of nivil sersoumel ws laravly acocaplish in a very crcdeiteble mane

ner by tke Getictl ‘6,crtcents of the ships of ths Tosk Griu,. Satise

factory sanitery coniiticas cboare vad Weasels ind on peerectica ise

lends e-niritut.: ts < low inei’snec of sicknass ani ilseasc, so

serious oritci:ics cr cajer catastropies ocourrcc,

Orerutionel conditions side it difficult to run co secicesl rnd

Dental Guzri on a rotating trsis, olthar at DIKINI cr at ENIWETOE.

Secquite racial “nd cental cure neverthuless ws “ve Airule to all

perscnnel, & bex'ical Guorc wea set up whenever two or nore shivs |

havin: secie.l officors were enchorcd in 2 lawcon at tue sane tine.

If tho ship huwing thc }ocical Guers hod a dantel officer aboari,

it ws desiznatce og Luvin; the Dental Gurd cs will, Wina shio

buving tho bwiecl Guird wis far renovid from tas wthor saizs in a:

lagoon, there was a temlency on the part of tue gcllcr shics to

sond raticnts tc tle nearest shiz hevin: a medic 1 officer watch

wos not necossarily ts the cuardship. # solutiza axtisfoctery te

all concerno2 was acccmplishe: by not scheduling for the racic:

Guard dny ship which ws not in the vicinity of thc majority of ships.

Crplicated acdiecl orcblazs worse rofsrr.d to tus medial officcrs

of other shins, cn’ on ceccsion to the arcy Disccns.ry, ENIWSICK, At

he roquest of the staff mocical officer a quelific’ ceacrsl sur=

Geom vas crdorcs te - the uss ESTES (aGCw1l2), ‘Jith tho large mmbor

oe 33



of personnel and ships involve in the navy tesk -roup, Buliod

considered ths request not only reascncble but ccairablo. 3

flizht surgocn who was also 4 gencral surgeon cculd “ave beun

ordared to tho CVE hed tho requast been suited cerlicr. This

would have the advanti.e of setting the surgeon via holicoster to

the scons of a Aisaster in a ninizun of tic. ayo refructions wore

perforned by the flight surgoon on the U3s BADLOKO (CVéq15) and ct

the irny Disponsary, KAIWETOK, Ono offio.r was flown to U.S. level

Dispcnscry, KWAJALEIN fcr spacial roontgsnolosical axmiineticn;

while ancther, a ship's ocumanding officer ws flown to Trizlor
Arny Huspite1, OAR, T.H. for a complete urologiosl oxmiinstion.

Both individucls, considcred eritiocl to the opursticn, wero row

turned to duty in o cinioun of tice,

The Arzy Disncnsary on EXTWEI“S troatod those n:v-l poerscnnsl

wae wore billotuc ashore, amd who roguir.d aur:cacy troatient

wedlo ashoro on liburty, or who wore trensforrsd te thon for troct-

ment and/or evacustiun, Nawal porsonnol, who, in the oninion of

approprinte medical authorities could not bercturnedto duty

within fiftecn (15) days, usually were tronsforzcd to tho arny

Dispensary, ENIWETOX, wiere they were held and troetic until cir

evactéetivn wos orrunvad ty CiG 7.2. a srell aumtor of navel pore

scnnel who hed beca tronaferred originally to the omy Diszonsory,

ENIWETOK for treatment only, required cvocucticn cs will. In theso

instances scme 2eloy in evacuation was expericnced becauso orders -

time 5. 24



authorisiag tho tronsfer of these individucls to Tricler “rmy dos-

pital hod to berequested by the Army Dispensary fron the individual's
ship or activity. In one particular’ amergoncy case it bocema

necessary fcr theArny Dispensary to weite the trensfor orders. All.

told, twonty-cight (28) navel personnel wore ovacuated' to Tripler Arny

Hospital. Itwa tho observation of the dontelofficer. of the Army

Dispensary, ENIKETCK, that a large number of naval personnel, in

particular those on the emllorships, arrived in‘ the forward arce .

requiring donteltrootments Holmes and Nerver Modioal Depertzents at

both PARSY and ENTMAN Islands geve medical and dentaltreatment to

the few TG 7.3 persons presont needing suche | .

‘Three (3) deaths occurred; one from 4 myocardial inferction; the

socond from an accident, the victim beingcrushed. betwoenan LOM ani

an enchar} ani tho third from drowning.’ The only other soricua scci= '

dent was a crushing spinal injury producing partplegia, which occurred

_ When @ hatch fcll of the individuel, In addition to the requirements

contained in Garter 17, Manual of the Mociecl Departannt, relative to

core of the dood,  Torritory of Jawoll Death cortificate wis required.

Bodies of the dead wore Kept refrigerated in tho supine position until

transfer could bo'offsctod to the Fartucry Ceficor, ENIWETCK who

arrraced for transportation to KWAJALEIN or Tretrlor ‘aruy Hostitle—.7

Huson remains pouches, obtained fron the Army Supzly Dopet, ENIWETCE,

provod to be a convoniont moans for storage and transporteticnof tha

dead. Tho mathod used by the ormy to trensport the dead is to place.

tho body in a humcn rumains pouchy place tho lettcr in a reguloticn .

ied S25 ‘ ae



coffin fron vaich the, Lining les ‘been reroved fun the coffin

with ice; place coffin ina coffin box and trensport ths bex by

air to Tripler Asay Hospital. This method wos ‘used in trensporting

tho body of one of the navelpersonne),and epyoured to be both ox-

Permsive and unnecessary, .

Tho Mcximum Pernissible cxposure (mez) esteblishe: for personnol

of Operation C.STLE was 3.9 roentgang (gemma only) calculated onthe

basis of 0.3 reentgons. (comma only) per week for a thirtecn (13) .

week poricd,. Provided no previous over-exposuro renainoé, this MPE

‘of 369 rocatgans could heve boen acquired without rogard to the ine

Avicuals past Fediation history. This MPE wes considered firther

augmentedby 043 roentgons per week for each week in excess of

thirtoen (13) wesks of tho operational period. #11 exposure to

external garme radiation ws regercad as total irraciction.

Following BRAVO, ase regult a the relatively heavy radice

active fall-out on nearly all shins, the m cessary decontecim tion

procecures following, enc. the radiation receive? by heidesntcr end

boat pool sersonnol in suport of the <clentific Tesk Grour, 4

Lerge proportion of the personnel of Tesk Graip 743 wire exposed

to radiction in varying dogrecs. |
neTNcanNeemee+ nmeeteee meee

.

a relatively nica percentage of the personnol f ths fcliowing |

groups recoives exposures epproaghing ow oxcecding 3.9 romtgons}

entire crew of the USS(PHILIP, flight deck crew of the USs ZAIRCKC,

helicopter: pilots and plane captetaa,anc boat operct ing perecuncl

deny T= 32



of teak Grcup 7.3 Boat Pool. On the reccamomiation of CTG 7.3, CJIF

SVN incressed the Kexinun Pursiseible Sqosurefor all personnel

of these grouns to 7,8 raantrense During the course of the operation

the MPE of othcr oriticcl personnel waa inoressed to 7.8 roentgens by

CJTF ScVEN on ths recocz.andation of 970 7.3. Evcry offort was. race to

cssign  ersonncl with nigh exposures to activitics requiring minicom

or no exposure. Following BRAVO, the USS PHILIP was ocployed for the

reminder of the cperrtion ct locations other than near tis shot atoll

at shot tiuos whonever possible. This wes not practiceble in the case

of the UsS BAIROKO but steps:were taken to station BAIRCKO, insofar

as possible, in lcontions where tho probabiljty of rocelving additional

significent foll-out wes rocuced. . | |

In 4 ister to the Comranter in Gaiaf, U. 3. Padfic Flt, dated

3 Mey 1354, The Chief of Nevel Operations (OP-362D/en Ser (328736),
'

in effect, stated that reval personnel my accumulate cn intograted .

external raciation exposure of 30 roontgens (germa crly) in a period

of two years or loss srovidets (1) ao mors than 15 roontgens ere. |

accumulated in any thrae consecutive month veriods, (2) sorsconel

inrediatoly therusfter are not assigned t: billuts requiring routine

exposuro to ionizing radiation (3) toon accumulatin; on intecrated

expcsure of 30 rocntcena, thoy wili be removes from cny further ox

posureto isniaing radiation until thoir total oxposura of 30

roontgons has bean tntagratcd over a.two jeer period and (4) that

individual zersonnel exposure recerés are Ciliguntly maintained on |

eS T- 27



ell indivicuels,. | These imximm Permissible exposurcs for naval

. personnel ere considered realistic for oserations of tals tyre.

2¢ these MPEs becn adopted initially the personnel rsplaco.ent

urogram would not heve boun ueccssery, and the consideréble tine

end effort expended in roquesting and justifying increascs in the

. PEs in particular individuals, vouldheve besn clininated. Pure

. thermors, these hicher MPZs would reassure Sersonsel and decresse

their porsonal concern.upor receiving lessor dosacos.

The film badges of three (3) xen of az LM crow indicated «

dosage of epproximetely QOR. : Thorough investigation fodlod to

_Tovoal how thase three (3) mon could have recoived this mich

_radiction; however, thoy were-transforrod to Naval Stction,

EW.JALEIN and letor to Tripler Arny ospital, OAHU, T.H. whore

efter comilcts clinical ani leboratory studics, whieh were

essontially meativo, tney wore dischar-oi to duty. Sixtcun

(16) personnel on the U35 ZAIRQKO (SVE-11¢) -nd twonty-cno (21)

personnel of Us, PAILIP (DiDN,98) roecived smal: skin lcsions

rescmblins burns which ciroumstantial ovidcnce incicet.4 wore

cue to raddosetivs felleout particles from R.VO. “Present

indications scint to. an uncomplicated ‘heelin: of those burns.

The problons of atomic medicine along with other zo¢ical ares

blers -eculirr to tais operction wero discussed with oneb af tho

ship's nedical departnents, Racdolosies1 physiecl exexinntions
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(helicopter =ilots en’ boat pool opereting personnel) wore too

low. - .

4. The Maximm Pernissible Expesures for neval personnel set

forth in the letter of Tao Chicf of Newel Operations (OP-362D/en

Ser 0328P36) are realistic for operations of this type, and, if

adeptod, a prsonncl rerplecenent pregren in future operations —

would probably not be necossary,

36 Basconenis |
@. That ratLological physicrl cxorineticns not be a requiro=

nent for perticipation by novel personnel in future opercticns,

oxeept for thosa relatively faw incivicucls whs will renoin ine

definitcly in assignconts where raciolccical hezarcs aro presaat.

be Thet nocessery ¢untcl wrk required ty navel scrsonnel be

completed prisr to arrival in the forvert ATCA.

CG. Tnat a Mediccl Guare be setup whenaver two or nore ships

with -pcictl cfficers are present in tac samo vidinity ina l-s20n

oni tmta ship heving a mdicel officor which is in ths sano nq

¢2en but fer removed frai the majority cf shizs nct bo sche“uled

for -the Mecionl Guerd. If « ship having tha Mociscl Gumre hee 2

Cantal officer abserd it should alsc bo assignst the Dontcl Gur,

a. Tart en incividuel trensforre: to tho oroy Lispensary,

ENIWEICE for troctent shoul: irve inelutod in his crcers,; 2

Cirective, tc bo put into affect by the arny Dispensary shoul? it

be necosscry, orderingthe officor or unlisted wen to Tripler aPrry

- Js

pee 2°



Hospitcl, SAM, T. He

Ge Thrt tho rresont precodure for tr-nsjcrtins huncn reccins fron

the EMIWETCK/BIKINT ..res. bo ro-evaluctodfron the stanépcint sf exe

nonditure ef natoricls, weight (by cir) ané dostincticn. Tho fensiq

bility of senting c bedy iced in 2 humen rareins pouch cirect to

Tripler (ray Ussritel, cr vin KWAJALELS whore it om bo refrigorated

“and re«Lead befsre departure, shculd be given coreful considorcticn.

f. That one cf tho ship's acdical officors, woforrebly tho

flizht surgeon of the CVE, bo a qualified conercl surgecn who =2y

bo flewn by helicopter to other shins of the task grcup as, ini if,

noedode

ge That tha Maximur. Purnissible Sxcosures set forth in Chief

of Navel drerctions lettor (0P=362D/om Ser 0328P36) of 3 My 1954

bo adcntec for nacvel gersonnel in future oprsticns.

Ty
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“Lles® advisories on the scheduled detonation for Bv.VO (CLOGAS March)
wits ised ca Bef daye to the Chairmen 130, 0/S iray, ad CINCP.CILT, . Pricr
to shot tine, weather summaries for B=3 and B-2 days indicated that thi *
moet favorable condition for secepted criteria for shot time from s wather/
radsafe point of view we crevailing and was forecast to hold through -
scheduled shot time. The wind conmdiitions indicated fan-shaped fall-out
areas in the northeast and northwest quadrente from GZ.

arrangements had been completed with TG 7.3 unite relativw to the t:
of search pattern to be performed in the sweepe for the protection
fent shiprinc. .s previously deei-mated

accordance with this lon, CINCP..CFLT on 20 February advised COMAVFORM.LWN
1S and COMUWSEFTGS to the effoct that shortly before cach C..STLE de-
tonation, CJTF SEVEN would issue messare advisories concerning the antici=
pated radiological impact on air and surface routes ami would include
recomendations relative to closure of routos, that during the two days
preceding each shot, TG 7.3 soarch aircraft would make reconmaissonce
flights in the simgificant fall-out quadrant out to 600 NM to clear
itinerant shipning from the predicted cloud passese area, and that on the
basis of this information,, to implement acticn to divert ships from
poseible hazardous arcas and to assist the mission of the TG 7.3 aircraft
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|ap presticable Mo transient. shipring
geaberedox Ast.ptificant foreeade elood arvenanh om tras
of SQ” cys to 608 miles from GZ, The day ecards ty P2V cut to
mhhesyaye’ forecast significant cloud movement on 2 true bearing of
diseleced no transient shipping essept the General Patrick, whose
and sped would take her cateide the hasardous aves ty shot tins,

. . By the morning of Bl day, the wind patteme (forecast and actual)
were favorable but the trend of the observed reeultent wind patterns we
toward on unfavorable or marcinal conditions Following the 100M; 8-1
Command. Briefing, the routine H-18 hour , te CINGPACFLT indicated
forecast’ 72-hour air particle trajectcrics for and fifty thousend

E

es authority for Bi.VO flishte.

ne the 1600 Command Briefing, the <esision ws made to continue on the
previous decision to shoot, but to look at the camplete wather/radsafe
situation again at midnicht, and to move the Control ne aaot, 90 position
sue west of G2 at 90 WM to a position on true boaring of 2 » 9

i® aprroacimately 2200M, CTG 7.4 was directed to sot up
cloud tracker (WB-29, Wilson 2) to search H -lus 2 to H plus l4 hours fran
base to a three-hour racetrack holding pattern 590 NM west of GZ, thence
oaer ontered om Oz, limitin: true bearing 55 and

a
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“heChembaidiS briefing, the forecast offered a less favorable —
candhtLas-inthe Lower levels (10,000 to 29,000 feet). Reoultand winds
at abou’ 20,000 feedwere forecast in the direction of ROMGELAP and tvs

NONGHRIZ (see Inch 5); however, it ws considered that the speeds ant
altitudes did no’ warrans a conclusion that significant quantitics ani..
levele af debrie would be carried out so far. The decision to stoct me
confirmed subject tc a further weather/redsafe check at O430K Bu.¥O Days |
TiaB Site ws forecast to be wall in the fall~cut ares and KE Site to be

vein a fairly hich intensity area. Since the 5-l, day forecasts cave winds
tending from weet southwest, a decision was made ct the

te search for shipping aheed of the cloud, i.e. centered

mimimes redius, ..tapprocimataly H-& hours, the British Unis on KWJ/LEIN
wie givon the forecast H hour GZ winds,

the bunker firing party rersonnel on MiNi and in order to meintain a
capability for helicopter ovacuation for this pasty. Te resultant winds
pointing at ONGRUK emi NOMGELIi? wore licht and were
tronsport. sicnificaent debris to these atolis.. Search results, as well as
other sources of infomation, relative to transient shipring being negative,
the decision to shoct was confirmed. .. post~ehot analysis of the BuO.
fall-out pattern (by elliptical approximation) is included in
Based on the midnicht forecast, confirmed at 0430M, the Surface and jir
RiDEXES were modified as indicated in Inclosure 5,

At 0645M, 1 Marek 1954, Bit.VO was detonated on the surface of « amall
sand spit between sites B'KER and CH.ULIE without hasard to tesk force
perscanel, The bunker firing party reported in safe, Sut by O71 the

'‘ padiation levels were roportod risinz at the bunker. These levels continued
' to rise to about 25 r/hr. The firin- rerty wes considered to be in a
reasonehly safe position since the personnal were able to -ot into + well

_ protested areca deep in thg bunker, reading a-proximately 3§ ar/hr.

me_overellclouc assumed a funnel shape with tho stem a vory anall
- (approximately ton mile diameter) coluan undernecth. The juncture of the
lower stom with the funnel was at about 20,000 to 25,000 fcet. The top

. of the furmol was at about the tropopmuse. «cove the fumel an over=—
running lip formed apparently from splash-out at, and above the tropopause.
it about H 4 30 minutes visiblo particles wore observed cominz from the
juncture of the stom with the uprcr funnel. Tho rein of visible particles

" moved out end up the sides of the funnel until en crea was dofinod, the
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shots was 8
Cloud below the larse upper o
white water serosal than Bu.V0.

The eloud tracking (by Wileon 2) durins the morning on shot
indicated no contamination of ¢

| !
| g
a

aircraft, reported ve
encountered contamination and aborted at a point weet of that. location.
During the upwind portion of the Wilson 2 mission, intensitiss weze from
100 to $00 mr/hr maximm., (See Inclosure 6). Due to the aborw cf the

E ? f |
«& about O6OGM, due to the crrival of carly fall-out, all ships

wore directod by CTG 7.3 to opan to 50 MM from GZ on a southerly course
at best speed using wash-dow systems as necessary. Freviously, the
slower and smaller ships had been moved out, however, operational problems

~--——.-—dictated closer positions for some of the larzer vessels. Of primary
concern was the maintenance of communications with the bunker firing party
and the ability to ovacuate the party by helicopter if necessary... .fter
stabilization of the bunker rediation ficld (with acceptable levels inside
the bunker) this requiromont became relativoly lese important..

 



__cty-ehows H-phee-& hours, CTC 7.4 wae directed to sef up the seecmb-
cloudstraexer (Wilsce 3) for H plus 12 to H plus2 hours searet at 10,008

£&%E in’sectorcentered oniONGERIE with: limiting true bearings 50°
80° t500 IM, thence to 17 N, 163K to base, Wilson 3 was authorised
shift his last turning point if necessary to acecuplish his miseion within —

range capabilities. Wilson 3 was advised to expect contamination approxia ©

mately midway through the sector portion of his uiesicn. The vectored
route following the sector searclt wae selected in ceccrdance with the

foreeast cloud travel. toward the north and east and was specified ta verify

forecasts and to evaluate the impact of contamination on the air and
surface routes through Wake Ialand.

at approxinately H § hours confirmation vas given to previous
verbal authority for penntraticn of the Tanger coe tythe British Unit. -

Confirmation of the Wilson 2 survey between ENIWEIOK and GE
available in « reports from the ENIWETOR monitoring systen ‘yeported .
readings, in rain, at 17454 on shot day of 4 ur/hr on PRED and 3 ar/hr on
LMER. Subsequent’ reports were in ;cod agreement, maxizame reaching 10-15
ar/he during the nicht of 1 and 2 March.

_During tho afternoon of shot day it was decided to return the major
ships to ENIWETOK for re--rouping of persommel. .iadsafe recomended that
no ships enter the lazcon prior to 2 Marels and that water sampling (lagomn,
drinking and salt systems) be carried on continuously during re-entry of
the BIKINE lagoon om nlus one day and thereafter. . Subsequent to 2 Marelt,
la;ocn contamination proved more an operations] miuisance than a hasard. *‘
Water intakes and ovaporators slouly built up activity, but- stabilised —
with routine decontamination actions vy about 10 March,: however, salt’
water systems, such as heads and salt water pipe fittings,
flushing occasionally to maintain acceptable levels. (See Tab J.)

4A report wag received about Zi00M on B Dey that the HSL NYKOPO
instrument in the hands of tho weather detachment on 2ONGE:UIX had gome
"off saale.* These instruments had a full ecale reading of 100 mr/hr,
No higher scale instruments were available at GONCENIX. The off-scale
feport was not viewed with concern since task force ships were experiencing
readings of more than 100 ar/hr (the 3.I20K0 soins as hizt as 500 ar/hr on
the flight deck). Considering the diatance (133 NM) and a cloud tracker

_ at about 1945, 1 Marelt reporting of zero contamination over 2ONGEUX, it
was generally believed that iiONGECIE and the’task force ships were caught

' in a general enst-west pattern of finely divided (95% less than § micron
by cascade impactor) particles over a wide. area, ut 2200M, 1 Marat, the
weather detachment was advised of this assumption and that the suspected
conditions constituted no sipiuificant hasard to rersonnel; however, it
wes ascertained later that this priority messaze did not get off the
Command Ship until 0500M, 2 March. In addition, NYKOPO KW.J/LZIN Flight
«ble was scheduled for 2 March. The message on this flicht also did not
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n the meantime, the 1G 7.) ccamander cf the weather island detechuent
received at 2330, 1 March, an information copy of theiONCEZIZ 21008

to CJTF SEVEN, Not being able to clarify the KONGEOK statenmtd
"100 plus” he decided to send a radsafe muitor to KN.JALEIN ta board|

 gentamination was found in regions whic: confirmed the fosecast cloud
trajectories, the requirement for H plus 24 through H plus 48 hour
tracking coverage was cancelled at 19304, 1 March.

' Wilson 3 had been advised to axmect contamination about half wy
through the sector portion of his flirht. This prediction nroved
reasonably accurate; intensitics were in the 100-500 ar/hr range. Wiles J,
upon completion of his search, proceeded on through the vectored porticas
of the flight without further contact with radiation. It apreared that all
contamination was east of the Wilson 3 sectors however, as later events
indicated, Wilson 3 wag obviously north of the major fall-out area, in
attemps had Seen made at about 1030M, 1 Harch to shift the Wilson 3 sector
to limiting bearings of 80° te 120° to put the scarch ares deeper into the
Marshall Island region, This action was taken on the basis of the RONGERIK
dispateh mentioned above. Due to ccamunications delays again, Wilson 3 did
not receive the change until after completion of his previously desimated
search sector.

i# & Tesult of the report from .ONGEUIK, the advisory to CIMCP.CFL? at
2200M, B Day included revised forecast 72-hour trajectorica for ten, twenty
and fifty thousand feet and montion of minor fall-outat JONGEUE plus
minor fall-out at RONGEL.P ond other northorn Marshall Islands. The fall=
out was attributed to an H plus 12 hour change in the forecast cir particle
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trajectory for the twenty thousand foot level. This trajectory, formerly
newieiy~<eoward the ENE, wae reforecast to move in a circulap clocindse:
path througit south to weet. The CINCP:CFL? advisory included no healtir*
hasard Probles for surface and aiv routes, but that fall-out on Ailcin’ itoll,
ae well am damage to structures, would delay re-entry several days. Furthor,
the advisory stated that NYKOFO Flicht .ble wa schednled for 2 March and
that it was not anticipated further acticn would be necessary.

During the trip beck to BYINSTOK on the nicht of B Day, the flees
encountered a wide area of finely divided (appsrently lose than 5 micron)
particles wrich caused top=~side intensities as high ae 390 ar/hr. Appro=
priate measurures were instituted by the Navy Taek Group Ccmander to the
effect. that all personnel not essential to open deck duties would rensin
indoors. Ships’ wather doors were closed ani the wshdom systems
operated intermittently. 11 personnel were debarked at EMIWETOE by abcut
1000M, 2 Mareh.

The TG 7.4 radsafe monitor order to ROMGERIE wie KNAJALEIM, arrived
over 20NGEZiIK at about O945M, 2 March. A pase was made over the length
of the island where readincs from & .N/FIR TLB instruments were 200 ar/hr
at 500 feeb and 350 mr/hr at 250 feet. The latter reading and-a request
for additional aircraft ws relayed back to TG 7,4 via KWiJsLEIN. The
relay resulted in considerable delay and sisunterstandings due to zarbles.
Upon landing at RONGERIX at 1130M, tho monitor advised the detachment, to
evacuate. The following additional radsafe readings were takens

&e Inside a building where the men spent most of their tiner: 4600
nrf/hr.° (Reading was. low because the building hed been washed dow early
in tho mortting,

a Outside the above building, waist height: 1800 mr/hr to 2,00
. Ar e

Cc. Surface of a bed in a living tcnt: 1200 ar/hr.

Ei-ht men were loaded cn the aircraft end evacuated to KWiJ.LEIN arriving
at about 100M, 2 March, Due to non-availability of additional amphibious
airlift, tho remaining 20 personnel were picked up on a return trip, and
discharged at KW.J.LEIN shortly after 1900H, 2 March. .J1 personnel wore
deconteminated by the TG 7.3 search squadron stationed on KW..J. °

& approximately 1200M, 2 March, iadsefe of the task force was advised
of the TG 7.4 monitors intcntions to evecuate NONGEUK. In the absence of
intensity readings it was mitually azreed not to suthorise evacuaticn and
to request radiation intcnsity rcoadinss. This resulted in the pussling
information of "3,2 r/hr at one inch® and the more useful reading of 340
mr/hr at 250 fect. It was mitually acreed (by the TO 7.4 and Task Force
Radsefe Officers) that an ovacuation was necossary and verbal authority
was civon to do so.. The nefative answer to tho first request to evacuate

a
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ROMGIEIEbased-cr the fact that no intonsity readings were available.
otatyan the "100 plus® of the provious day, and on the fact that the
weather station's off-secale roading had been compared senerally with
readings in the task force fleet cleser to GZ and with the readings E

iz
the TG 7.4 weather detachnentsupplies, although sush instrunente bad been
recommended by the Taske Force iadsafe. recommendation to supply .CNGELIX

to all weathor island detachnonbe were essentially sealed agzinst acisture
in any fom. Since no previous test cxpertense indicated high fall-cut.
intensitios et islands at similar distances, and sinse to equip with other
typee of instrumonte would haw ontailed problens in humid storage and
naintenance of electronic equipment under conditions of weekly emercuney~
type roesupply, the decision had :oen made not te include additional instra-
nente for the weather stations, (I¢ is alse noted that the three ing
peracnnel of Troject 6.6 placed umdor the weather detachment, had also
directed by Trocram 6 rersannel. to include an i8/PR
No such instruments were included:)

In the decision to authorize the NCONGEUIE evacuation, consideration
wea given to the fact that only U.S. troops were being removed whereas
native populated atolls were elso undoubtedly contaminated to the same or
hizhor degree. The informal deciaion to romove only UOMGERIE personnel
was made on the basia of urgoncy and incontrovertible nesessity and because
it ws the only atoll on which there wes positive evidence of the exact
ground contamination. It wos decided that the inference of similar con-
tamination on other atolls in the vicinity should be considcred by the Tasic
Force Cocmander, ctordingly, the Task PoreeRadsafe Officer, in conferene
with the Task Foree end Task Group Comanders,ond the Selentific Director,
presented the falleout situation as it was know at that tine (approxte
mataly 1330M, 2 March). The twenty thousand foot forecast trajectory
(modified post-shot) was believed to be the primary factor in the novenent
of contemination south of the prodicted fall-out area. It was assumed
that a considerable number of adjacent populated atolls in a ceneral
“"horse-shoe” shape were cffected, The commancers wore advised that the
NYKOFO Flivht »BLE had Seon requosted the previcus ni-ht and that this
flicht had been instructed to make an in-flicht report upon reaching T..ONGI

Before the conference wes over, 2n in-fliht report from Flicht .SLE
indicated 1350 mr/hr at 1340M, 2 March on the ground at iionzelap Island,
400 mr/hr at 1328M at AILINGINAE and 1.0 mr/he at 1300M for WOTHO. ‘The
decision was reached at the conference that an evacuation of NONGILAP
was necessary and that others likely to be involved, would be determined or
the basis of readincs from the remvining portion of the Flicht «BLE pattern

f : E }
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jocortinglyy2was1s decided tostart 2 destroyer oa the way to KNGHLIZ
ilatghx ontto eet up an Si-l6 cuphibian with monitors te check the

age conditions at iONGEL.P before dark. The destroyer was ta
be 68SONGELAP roady to stare erasuttn oe ann the ColLowingdave oy Ft
Trust ry representative interpreter wos requost<d move P
from KWJALEIN to arrive at TONGEL.P at the same tims. The S.-16 ws seb
up, two responsible monitors were especially briefed to make readingsct
waist height, use sevorel, netors of the sane.type for comparison and to use
difforent types for cross-check. <n average roading of 1.4 r/hr at approxi
mately 1700M made in the living area of RONGELAP Island by these monitors
wae usod in the decision the samm nicht to urder tho destroyer to commence
evacuation operations at daw. Evacuation
9 March and wore completed by LOXM, the seme dades It developed thas all
of the natives away from the living area had returned home in order to
discuss the wmeual phencmena of the visible lizn® and audible shock, Thies

NONGEL..3 operation, the desvroyer proteedadte LDMINLS, removed the
remaining 17 and proceeded to KHAULEIN. 4 total of 17 miles, 20 females, °
13 boys and 14 girls were removod Sy destroyer and disemtarkedd at, KW.J.LEIN.
16 old and sick wore moved ct about 0990M hy PEM to KW.JALEIN. Decors.
tamination of oll natives was accomplished during the trip te RULED.

The full report from Pligh® .ble receivod 19008, 2 Marek
indicated UTIRIK cround contaminaticn et 240 me/hy ot 1651M, 2 March: arxt

. 76 mr/hr at about1716, 2 March at .ILUK, the nearest populated ialand to .
the south, HIRAI, the nearest island to the north ws noma to be
unpopulated and contaminated to about 600 mr/hr at about 162&I, 2 March.
TAONGI, the next nearest island to north at 152% hk ar/nr ond
populated. Based on these facts a decision wes made Setare ance
destroyer to UTEUK to anticipatean order to start avncuntion © dans on
& March. In the mecntime a PEM wes set up to sround survey UTTAIK on3 Mare®

. while the destroyer was on the wy. This cround survey, conducted in the
some manner as thet for NONGEL.S, indiected 160 or/hr at 1630M, 3 March.
The infinity dose of the UTIRIK natives ws computed at S6r. The decision

° to evacuate wis nade and the destroyer ordered to start svacuation the
following norning, 4 March. The evacuation cormenced at 1100M and wae
completed by 1300M. , total of 47 males, §5 females, 26 boye anc 2% cirls
were removed, decontaminated cn the destroyer enroute to KWiJ/LEIN and
disembarked on § ifarch. Quostionins of natives disclosed that all had Seen
removed. The destroyers which evacuated SONCEL.S and UTLUEK were directed
to obtain drinking water samples fram these ctolls. .. check of the water
samples indicated from 2 to 28 times tho task foreo stendard for full tins
USALECe
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ground
KING) was performed over the Gilbert Jalande on 6 March
reasons, .t the request of the Tasks Fores, CINCT:CFLT obtained advance

Throughout the actions involving evacuationof natives, the standard
reférence used to determine whether cr not an atoll wis populated was Opllay.
P22-100-M, June 1951,Trust Territory of the Pacific Islands. On the basis
of the 17 natives on “ILINGINE (reported to bo unpopulated), confirmation
was obtained from the Trust Territory representative at KW.J.LEIE relative
to. the status of other atolls involved in siznificant fall-out. Of
particular interest wore BIK2 and TAKA for BisV0. fall-out and TONGE for
future shots. These atalls proved to be unpopulated as. reported; the
natives on .ILINGIN.E were not permanent residents, having temporarily
occupied .ILINGINIE for fishing purposes.

The routine daily advisory to CIMT.CFLT on tho evening of 2 Iarch
indicated no change in the forecast 72-hour-clow trajectories and no
health hazard problems for surface and air routes or land areas other than
those covered in previous special summaries to the (20, C/S .my and CINC-
TOFLT,andthat all special and routine flizhts to date confirmed the
sipnificent fall-out area. Tho advisory stated that the highest roading
recorded was at RCMGEL.P Island with 1.5 r/hr at the surface at H plus 36
hours, and that lesser but simificant fall-out was suspected at UTIRIK,
SINC?CFL? wae informed that cround monitoring would be conducted at UTIUK
on 3 March, that appropriate action would be taken, and that NYKOFO Flicht
BAKER and CHJULIE would be flown on 3 March. ;

 

K-10



spaFireda‘Special, advisory we dispatched to CINGT:LILY to the-effen
hahWIREUG Fiche BAER ant GLRLIS tndicatedLees then 10 ar/hr ofall,
atalle@, that no further health hasard problans were axtsten® cr forecagh,
and that Johnston Ielend wes continuously reporting negetive eontanination.
Neverthelese, it we reccumenied satalt Hawaii NIKOCO Fiisntebe awe .

measures 2000M, March routine adviscry CIGF.
Phetintthe RUNO cloud wae forecasts outeide the area of Task Fores

rage
final repert of Project belo

At 2000, & March, the final routine edviscsy we dispateked, te
CINCPACFL?Y vith a statenent that further advisories would be costings
upen the cireunstances. This dispatd: included a statenent thai the ‘

- evacuation of UTIRIK was completed by H plus 78 hours with 17¥ as the best
estimate of dose received by the native, Further, the adviscry included
notification of Flight .SLE scheduled for 5 March,

It should be noted that the pattern of routine adviseries set up for
CINCPACFLT, the ABC and the C/S, Arny were only a part of the total.
dissemination of information relative to post-BRAVO events, From the
vegimring, a number of special advisories and information copies of
planned Task Force actions were forwarded to these agencies as the facts
or plans became firm, In particular, reports on the condition of the
nativee were maintained until near the end of the operation, ad. copies
of the detailed plane for the several surveys were dispatched te COMPICIFLT
and HICOMTERPACTS as appropriate,

Qs the basis of Flights ABLE, BUC and CHARLIE, it was determined
that no further atolls would need to be evacuated. The effort we therefore
concentrated on those populated atolls indicatingmore than 10 ar/hr at
H plus 24 hours and which were not evacuated. Por this: purpese a special
survey was set up under the technical direction of Dr. Thomas N, White,
H Division, LASL, aseiated by Major Rebert Crea, Headquarters, JTF SEVEN,
to start from KWAJ;ALEIN on § March by PEM. Due to the hazardous conditions
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Arrangements were nade te air ship sell and water samples te Health
and Safety Laboratory, IC, New York Operstions Offiee, .ttenticn ii .
“Merril Eisenbud. Mr. Eisenbud wae requested te provide the task forve.
with decay informtion and activity per unit area on the soil sanples and
activity per unit volume on the water samples. He wae alee requested to

cireunstances and interest in BRAVO Evens,

Detailed reports by Dr. White, Dr, Scoville and Major Crea have been
distributed separately te interested agencies, (See Tab H.) Contiming
surveye of the evacuated atolls were made for picking up of animals for
medical studies, rehabilitation and for studies of marine life, Reporte
on these activities were included in the above distribution as they became
available. (Tab H,)

On 6 March, CINCPICFLT requested COMIAVIURILNAS to provide informatics |
on the P\CHICLINE movements within 600 KM of the ENT\ETOK-AIKIME Danger
Area until May. The request stated that the information wag required a8
& precautionary safeguard during current JTF SEVEN operations. is s
consequence, daily reports were received by the Task Force on the sovensnts
of these veseels. In no case were Pi.CMICLINE weasels involved in
significant fall-out areas.
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Lowest WEC 5300, no symptoms, Overall cvaluation — not significant,
Urine samplea being forwarded Buded for PF studies.

Throughout Marah and part of .pril several reporte were received which
indicated Japanese fishing vweesels arriving in port with contaminated
tuna, saze of which we destroyed, No iliness was reported on crews
other than that of the Fukurya Maru, Sased on the reports, it appeared
that contamination of the tuna was not significant. .

On 8 May a Japanese survey party started from Tokyo to canduct a
atological, Oceancgraphical and Meteorclogical research on the effentea.
the fisheries of Japan received from the thermonuclear blast experinmente.
The survey made studies at points 500, 700 and 900 NM from BIKINE. In.
July, the results of this surwy indicated contamination existed in the
waters at considerable distance from AIKINI, but that the levels were too
low to be considered of any significence,
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ee 12Apt 195%- Leos
CtFOR RECON 4

ee . "

SoRETS BRAVO Shot, Operation CASTLE “"

le FU To make ¢ matter of record operational espects that”
sewRON2 BRAVO evens of OperationCiSTLE and to analyse

thearesultanteifuation in the Light of avaiable pronebet and peetaabot
informattdite

2. ATTOs Operation CASTLE ts planned to ccnstet of @
series ‘of ‘seven cas at the Paekfie Proving Grounds, wich
EXIMETOE andBIXINE Atoi=2.BRAVO the code name thet we Gven the
firing of the first deviss, at C4458 on 2 Marck 195b, off NAMB
Teland, BIKIME Atoll.

. Subsequent to FUV0 detcnation radicect’
certain inhabited atolls o? the northern Marehell Zelendiy Radiation.
intensitive rove. talevels sufficient to wasrams evacuation of four stclis
and all perscmel, were removed from these stolle to KWLJALEIN in aseordance
with the operational exsergency plan of JTF SEVEN, «reap evacpated end
gemma dosages received are indicated below: *.

4 i £ $

DIST/NCE FROM

STL, POPULTON -~Ne. DOSESRECEIVED

iilinginas 1? 7S We a0 8 computed,
Hongelap . 65 100 Mt 100-136 &
Rongeril 28 # 133 1a 40 96 R filabadge)
Utirik. 1 270 at ' 4Q7eR

' 28‘merican Service sreomnal 39 USAF Weathey Detachzen® plug 3 USS
Signal Corpe personnel.

ALL evacuees are under competent medical care,

 

Ttoriginstes from fission fragecchs vaden arethe vention ofvous
elements and surface materials, sci]. and water, made redicactive by
accompanying radiation fields, Debris ia sucked high into the atmcephere
by afterainds of the explosion, Where titis. radioactive debris will fall
ig a major preeshot consideration and primarily influences the decision
to detonate a nuclear explosion at a certain tins.

DELOURE
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'.  , @e «Me baste for for vhere fall-out will go is e
gaineé frok oversesa test operations , SANDSTONE, end
IVYand. to 2 certain stem’ from tests of the Novnda Proving Ground. Price
to the firing of BRAYO;cnly one megaton yield daviee (IVI-MIEE) hed deer
detonated. Although conseientious efforte were made to decunem® the
qué from MIKE, only abouts 3% of the q |

. ‘Se. The most probable value of the yield from BR570 we predicted
to be three to fiveanegatons or one half the value of the IV yield.
The upper lint of yield was considered to be of the ordep of
eight megatonae =O" =—” .

. ¢, The surface radex was plotted, with ainsurance factow added,
i.e., smaller particles than previcus experienes indicated necessary were
considered, This doubled distances from ground sero were fall-cut. me
predicted to cecur.

4. The upwind intensity of radiation levels at various distances
was considered te be the same order of maguitude’ as for IVY-IKE, Radiation
versus distance lines were transposed to BIKINE Atell,

e. A critical problem in predisting fall-out involves forecasting
the stability or lack of stability of the wind pattern after shot tine.
Since radioactive particle travel, is determined primarily by the winds at
each level, it is required that winds mist be fromfayorable directions or
varying within the outer limits on favorable directionea during the time of
fall-out. The critical fall-out period was considered ta be on the order
of twelve to eighteen hours for significant fall-out toe occur. The
variation in time arises from considerations of wind shear, wth sore

K-16



cittuce ant leonSisant intensities xt 0 givmn tine amvosisted wth:
urea endepeed shear, Pow this reasen, 18 we required their -

. Obecyvations and forecaste immediately befsre shot tine and,
 throaghen® shot day be continously conaidered in theiy relation with,joe
forecast. conditions for the first twenty-four houre after the sict.

5.up-aiptEarn The following vere presasted xt the pre=
— shot ings: .

a> Weather

Weather conditions during the five days pri
indicated a favorable trend fer BRAVO day with easterly
15,000 feet and winds of a southerly component.
presented at H-6 hours for the subsequent 24 hear of
show time) was satisfactory, The 24 hour perted te
sho tine wae predicted ta give an unfaverable trend
were forecast for the 10,000 to 20,000 foot levels

be RedSace
(1) Resultant wind dlegrene indluting Lateut a winds

and forecast, winds for H Hour and the 72 hour cloud ee,vxich
gave a fall-out pattern in a narrow sector to the east northeastcnd ao
vide (10°) sector to the south with very slew resultant windie:

(2) Surface radex, H to H plue 6 hours.-

(3) Outlecks fors

(a) BIXTNI: Unfavorable; Paverables
Paverable, and the native populated atells in|eeuadren Pad
ground sere favorable, since Peaultant winds Le the directionof these
involved, considered.tee slow to nove significans fall-out. te the atolls
dnyvel 7

f! Ergof
18
1s

by i afterafter
winds

i
<

if
(b) TaskForce Favorahl provided sie moved‘out at least 50 miles. mom * oe

(ec) Air routes through WAKE and KWAJALEIN: favorable.

(d) Surface routing inside 500 miles considered in its
relation to ali mow: transient shipping: favorable.

ee Selentitic

(1) High altitude sampling operations ~ favorable,

-

(2) Light transmission for acdentific experiments - favorable,

Kel7.



Se Lacie of fall-out informstion from previous shots of couparabis.
yield ves5 serious handicape

Be The yielé ef MATO wae three tine the moet probehlevales ané-
tulee the probable upper limit «ith the resultthat more debrie wae carries -
up and diffused over a anch larger aree than wethought possible.

¢, The original scares carmet be considered <8 © pain’ or a
relatively emall ares tut mist be ecnsidered te be a area of about fifty
miles in dianster, This dlenster alse depends on yield.

ad. The radiocactiuity ef the debris can be considered prepertiaal
to yield, Radicactive aaterial in the BRAVO cloud wee thus two te three.
tinea than was expected.

Ce NeateLe rretetcn Of she cnoerved fallnow eas cooly ve
ageounted for by essuming thas i originated in the stratosphere. For
such particles to reach the ground at observed times, their dtanster
mat have been in exsese cf 100 nisrens,

4

f. Foresast for shot time vinds at shot tine we essentially
correct. Variation from forecast trajectories we approximately 10 degrees
in significant u ieat.unfortunately, the variatios was in tite
wrong direction (See Incl & The small variations observed at lower
levels were also in an unfavorable direction. Nevorthelesa, the aescuracy
of the winds aloft forecast approached the limits of accuracy of the
ywind observations themselves ond wore well within the normal forecast
Orrer,

‘ge Tue fallout pattern extended from the BIKINI Atoll te the
east northeast, Considerable widening of the pattern tock
‘@iffueion. The intensity of the pattern on theground wes due primarily
to superposition of mehrocm cloud fall-out on the
and the superposition can be attributed to the narrow came within which
the winds were acting, The theory thet a significant fall-out dees not -
coma from tha stratosphere is not substantiated by the facts of FRATO.

he For future high yield shots, the forecast and observed
winds for the first twenty-four hour post~shot period should receive
ase mch emphasis as analyses made for shot tine,

K-18



<pREMUATID‘Tarahiontc state 1m scorned tt . _
operetd enargency plan and withoutd incident. Evacuation we not .

_ efPectelprice ta detonation because no significant fall-out wee expected
on Anhebited arcane

”
€

e

(ners: Pertinent inclosuree sbtaghed in support of this mmorendan have
is aadgurtace BREN, foreaaa onalck The inelosuses covered forecast

deoeripti ofthe off-site fallncut, post shot analysis of the fall-out
pattern and the medical, aspecta of the evacuess involveds}
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-ke"Semaryp-of-weathey immediately price to Bay: Tes ewniag= - -.
vefonerGefay there had been scattered eumilus and broken cirrus, Thies

. from 39,000 to 38,000.
feet.The came general condition had been prevalent throughout the“
area duringthe ten day period pricr to B-Day, Easterly vinds had pre-
veiled from the surface to 8000 feet. nly one rain shower toon
reported. the evening defore the shot.

2. The Weather Forecast: 2/8 cumlus, bases 2000 feet; 2/8 strato=
cumulus, bases 6000 feet; 4/8 thin cirrus, base near 38,000 feet; widely
acattered light showers.

&e Oteerved weathers eumilue, base 2000 feet; 1/8.alto~
stratus (barely discernible); 5/8 to 6/@ thin cirrus, base 30,000 fect;
‘no showers at shot site.

be Commente on weather: Wilson 1 (reconnaissance aireraft near
shot site) reported 2/8 to 4/8 cumlus pricr to shot time. Immediately
before the device was detonated 1/8 altoetratus was reported which inereased
te become 5/8 altoetratus at 25,000 feet by 1130, 1% OGRE Wiles 2
reported 6/8 cirrostratus layer at 40,000 feet. The summation of the
altostratus and cirrestratue layers formed a broken to oversast conditicn
@uring the rest of the day. No rain showers were reported, ,

35 The Wind Forecast:

? !

E

HEIGHT. HLS He38 He2h Helh  He® Heh OBSERVED
(tsa Ft) ; SIKINT

90 100/18 100/1e 070 070/20 (8 Boum)
80 | O90/2 090/12 080/23 080,
70 ae ae 080/09 oscnes
60 SE/5-15 360/10-15 oes O5S0/lO LtaVar LtaVer 340/27
55 LtaVer LtaVar 050/10 050/10 200/16
7 SW/10=20 220-250/20 230/1s 230/Ls 260/ 260/38 2

LO =. S/1$-2$ 2202250/20 250/24, 2590/2 220/38 230/38 220/hb
35 260. 260 28
30 SE/15-25 180/5-10 aeeia ao 230/26 beer
25 230/20 230/20 250
20 8/15-20 Q90/10-15 230/16 2306 270/12 270/12 280/23

10 1§  080.090/15~20ag SAPs oars omna sho ene Sas Lae
SFC B/15-20 080=090/15-20 070/20 070/20 070/20 070/20 060/12

UAT

K-20 we,



before the shot. Then 15 hours before the shot, a weak indreft appeared
200 miles north of BIKINI, and the cutdraft was foreed south. The
perturbations had no apparent sonneetion with the eireulation above and
below 10,000 feet; therefore a forecast for light veritable
feet was issued. When a more definite forecast was desired, a statenant
was iseued to the effect that a trend toward westerly winds
was expected,

(2) b2B of the forecast vind speeds deviated 6 incts or less
from the observed, and 86% deviated 10 imcts or lese, The maximum error
was 1. kncts at 20,000 feet.

5 5 8 3
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5,088 100 9

6,000 120. 4 eis i384
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BIXINT*BRAVO SHOT, 0645M, 1 MARCH 1954
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©: Zotinated cons Nevenber+ 1982 - .
® (From, pest=chet analysis of. 72-hoer parstete teajectortee.)  

 

20,000° 75° BY nets
190,000. 215°. 15.5 kmete’
40;000° iw 20“ 123 nets

  

  

  

000 - 039° | 7.2 knete .
coo 115° | 12.5 meta | ;
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Perecast Winds ‘ferC10715" Reveuber 1952

* 10 kaets

a)

(Made at apprexioately aLo3008 Noveaber’ 1952)
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Kath

areas in which contamination ia suspected.

were received during BN..VO, This is not surprising since aircraft cther
than the samplers and trackers (reporting by other means) seck to avoid

' astive contemination and not reporting by othar neans. No gueh reports
These reporte are submitted by any aircraft ensountering radio~

he SWEET-SOURREPORTS:

This date, however, does assist the .fr fad Safe Officer in obtaining an
overall pictare of the dispersal of radicactive material.

operations (30,000 ~ 45,000 ft)

the south and southeast’ edge of the cloud and therefore stayed in the .
immediate. vieinity of Ground Zero. Because of the altitude of the seapling

aboaré the Command from plus two througs seven hoages. Informatiar
derived from thoes ropurte intosted the cetplingaireraf’ weaeworking

there is little relation between the
operation of these aireraft and subsoquont air or ground contamination.

These reporte were monitored and resorded ty Rad Sefe psrecmmel

H
e
e
e

Ii
e

Y
6 Mare: 19%,



bility of ecae contamination in the aroge & meesage a2
dispatehed to TG 7.4 requesting Viileon 3 to alter his search

ares in such a manner as to cover the atoll area to the cast.

Ca Subsequent Wilson flighte (for plus one day) were cancelled
when it appeared that no air contamination problem existed af that times

a. The 10,000 foot flight levels for theWilscn aircraft had been
picked to assure survey in the lowest shear level and thus awid overly

| Complicated and less reliable analysia of ultimate cloud movement which
would arise from higher level survoys.

Ke?



=(45Votre), Jalics Nesthew resennedecence flights wire Ram om BIG
plus oneUre. Thee flights (see shtschedplot), flom te the south anttd
the ecutheast, indicated essentially seveair contaminatdcre

To SPORTyuan:
oo, APOLT=L epensered {Lights from Hawaiiindicated & naximan air

contamination of less than 1 ar/he in that ares(3 Mareh)> Simtlev flights
from Guam reported teuthe of an ur/hr se a maxim reading, This we
encountered 4 March, 100 nautical ailes weet of Ponape at 000 ft.

Ag expected, several. aireraft, including semplére, elood trackers,
evacuation aircraft and P2¥ security swep svees of
aiy contamination. To oll caveo 10appeare whed she well
undes task force limitations for « point of decch=
temination procedures are expected te be effective
should be returned to service well pricr to the next

%o SQRLUSTONS:
ae The air Rad Safe cperetions for BL:VO wesegenerally eueceeatut.

but. several changes in procedurce are being (see below} to nore

: i : a
.

elltH

i
be Mo hasardcus ereas of air contamination were enscuntered alihough

fall-out in the RONGERIK/RONGELAP area would make it probeble that susk
Contamination did exist for a short period over or near those stcils.

mo Ce Improved monitoring, data reporting and communication festlities
are required.

“de Lowy search altitdes may improve the ability to correlate aiy
cantemination with subsequent fall-out,

lee No haesardous fall-out appears likely in the Hawaii, Ponape o
Guam areas.

“f. In flight exposures of Task Force personnel were wel], within
established limits.



wr” “Te. hh CW contact is required between the Command Ship amt the -
Wilson aizgraft to insure bettes date reporting and centrol. (Note: an 4"
additional two-way CW station wae subsequently locatod in the Radeafe Office,

| the atation tied into the Wilecn/Eniwetel .0C net.)

b. Bmast redistion readings should be reporteds (Note: A slight
chance in the reporting system was devised to reevlve this prodle.)

Ge Pre-BRiVO requirements that ell Wilson aircraft carry a spare
radias inst-ument of the .N/PDR TIB type should be given high priority,
(Notes Spares were carried on all subsequent shots,)

@. The desiroxility of employing lower altitudes in tracking
operations should be invostigated on subsequent shots. (Notes: Some of the
work was successfully performed at 5,000, 1,500 ami below 1,000 feet on
subsequent shots.)

I Wilson i/C Plot (A & B) . .
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JOINT TSK FORCE SEVET
SK CROP 7.3 93/7.3/S2:08

ae72OT, 0/0 Postmaster S15 ee
‘Se, San Freneisec, Califomis Ser: 00666 “ :

ame 2. essen 4 .

- iF 22 Maren 1958"

Froms Coamender, Task Group 7.3
Ter Chief of Naval Operations .
Vias (2) Comarca Joint Tonk ron Posifie

2) Comander in Ciief, U.$o Facifis Fleet

Subj: Rodicactive Contaxination of Ships and Radiologica? Exposure of Fersome
of Task Group 7.3 due to BRAVO, the Pires Nuclear Explosion of C.STLE .

Ref: (a) CTO 7.3Conf dispateh 1307332 of Marek 195%
Encl: (1) Diagram indicating positions of 10 7.3 ships from H hour until

about 0425, 1 March 195k.
(2) Tabulation of average topside radicective intensities of Task

Group 7.3 ships, at various tines following MU.VO. .
(3) Tabulation cf securmmlated radiological exposures of Task <up 7.3

personnel by shins and units. .
(4) BATROKO (CVE 115)sceres serial C010 of 12 March 195k»

1. Om 1 March 1954, st 06491, the fires nmalear exploaion (ERLW) of Operation
C.STLE was detomatod. Prior to the detonation, ships of Tasik Group 7,3 had
been deployed et sea generally in the southeast quadrant
indicated in cnelosure (1). ‘This disposition and its location wre based
four principal factors, (8) the latest CJTF SEV! radeax, (b) the repirenente
of the Commander Scientific Task Group (CTG 7.2) that ESTES (,0C 12) and
CURTISS (.V &) be positioned about 12 niles from NYU Island for reliable UHP
commnications and Raydist purposes, (c) the requirenent that ships be dis-
posed at safe distances (at loast 30 miles) from ground sere to
heat, and blast effects, and (d) the requirement of reasonable concentration
for soamamications and control purposes. Pricr to the detonati
later wind data began to indicate an eastorly component, some of the smaller
and slower unite were directed to move to the sath, but the larger ships were
retained in the localities. indicated in view of the foregoing requirensnts (b)
and (4) and the expressed desire of the JTF Ccoamander that thay not be moved.
Because of the additional requirements for early holicopter surwy tripe and
the early dispatch by helicopter of an emergency airfield crew for the airfield
on ENINMN Island, the large ships were retained generally in their pre-shot
positions after the detonation until about O@00M, when sudden ond rapidly =...
increasing radioactive fallout was detected on some ships. «t this time, all
ships were ordered to take all possible radiological defense demage control
measures, including the employment of washdown systems, and to proceed to
the south at best speed.

SRD-229-54,E

INCLOSULES K~=50



 

 

bi
phe
a §

5

to.

—»5ges. |

 

‘ Se (m41d hows ur -*

Be UGne

oe

— .
nS

Onest ef Contentnation

e a

e

. v a

‘ te t

aye wg 8

of Y ‘

a :
fe

ve e
y

¥

e ’ z

  

A-UGd

 

: + PROJECT Geb
Track ef Seipe with: Fell-cut

Intensities Recerded
- BRAVO Shet

a
e

 

 



BI —-— 2. ~ SalRono RUE Gxrsz

yore Be
a 22 3 26

MR-9ego lb 7 20

5 &R oeo0 "9 @ Ue
6 MAR 0800 6 7 wz

7 WR eco » 5 10
8 mR 9606 3 lb 6

5S. Three (3) barges, ten (10) LCUs and ten (10) Lode ware anchored or scored
portion of the lagoon off ENYU Island (shout 20 uiles from ,| : g | |

ne °
but all were heavily contaminated by radioactive fallout to such exter that
about twelve (12) hours after shot time, they had a radioactive intensity
averaging several roentgens per hour. Subsequently, all were washed dom
with hoses from other veesels (the high pressure hoses of GYPSY proved
particularly effective as GYPSY was maneuvered successively in the close
vicinity of these eraft), followed by a thorough decontamination by additional
hosings and scrubbings by decontamination personnel who, by this time, were
able to board the craft. -/1] these measures were sufficiently effective that
ave radLoactive intensity of thease craft is now only about two (2) mr per
hour (gamma only).

6. By three (3) days after the shot; all the water in BIKINI Lagoon had becoms
slightly contaminated with radioactive material. Contamination waa of the
order of one microcurie per liter, Fortunately, drinking water produced by
ships evaporators from lagoon water has shown noactivity, ‘The salt water
systems, such as evaporators, condensers, fire mains, etc:, on most ships

K-52
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19h

hour (gorma cooly)
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following table shows average topside intensities in
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of three representative ships at various tines:
milifrcentgens perThe

measures
reached «
readings

. centratd
located
seFo,

he

end,
reached
hour.
betwee
70 milee

Desontamination of the ships by the ships cm descotaninaticn
natural radicactive desay, brought the redicestive intensity domam

Je In addition to the early heavy fellows

ships,
received

including these which had been moved ¢
none of this early fallout.

h
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a. Lepectally in leeations near (within about 50 miles of) ground sero,
it ie essertia)l that damage control measures, insluding wehdom, be placed
in sffect and the fallout begins te reach the ship. This
co~ lusion ed on *s experience that in such looatione fallicut.
bur.de up very rapidly, (from 0.2 mr to 18 in less than 5 minutes).

bd. Presently installed washdowm sywtems using fine spray are ly ~
partially effective in removing relatively heavy, visible, solid particles.
Heavier sprays or hoses with a large volume of water are necessary to
effectively remove these particles. further, Laprovenerts in drajnages are
desirable to remove the large volumes of water required,

ce Presently installed washdowm syetens are sost effective wien
heading inte the ind. Cross-wind headings result in mich of the spray being
blow: from the ships structure, Zig-sagginghelpeinwettingall topside
areas and in facilitating drainages

ad. Special meagures, including more extensive washdow: equipment and
improved drainage, are necessary on bridge structures (especially horisontal
surfaces) where critical command personne], normally are stationed. Cammnding
ifticer BAIROKO received a relatively high dosage while conning his ship

Ke5u



The film badges
7.8" celium in Inelosure
investigation has failed to reveal how
this mch radiation; however, they have
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positions of TG 7.3 ships from BRAVO ie until about 0825, 2 March 195%



10. Thepresently pieeribed methodsof decontamination, both material and
b,were found to. be effective.

eesmeee: :

ll. the qqoallend caper’ from’ DAIRNES, excloware (4), if emeddered warttgy
of special mention. It is believed that BAIROKO, ESTES and PHILIP were the
first activeshipe in the ¥avy to be exposed to radiological fallout on &
relativels heavy scale.

We, In addition to his final repertto the Joins Task Force Commander on
Operation C:STLE, C70 7.3 plans to submit additional interim reports on
umsual matters of naval interest, ae appropriate.

H. C, SRUTOM

Copies tor
CINCPIC (3)
CINCPACFLT (Adv Copy)
CT 7.2 (1
CT 7.2 (1
CTE 7.4 (2

K~55
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iverage topside redicactive intensities (in mr per hour) of Task Group7.3 ships
at various times following &2..V0

  

  

Loe. ° ja Sette ’ .

DATE] TES |GURTISS| ESTES WORTH IGROVS|COCOP.. |..P/.CHE| | Gybsy

WR ; | :

1200 2 100 _ 4 _ — ~~} 1/390 us] —

1300} 5 100 1] 5 5 3 & 3 (300 u7l —
1,00 18 110 2)12 10 7 a| 61260 |1396) 7
1500 25 120 10 20 ls 2 9 15 |200 134} 30
1600 45 140 16 35 is 1 10 21 1170 180{ 200
1700 55 120 22 75 20 so 221 25 }1n0 2251{ 230
1900 50 120 19 [150 75 17 50 80 200 262| 250
1900 40 120 20 1190 75 20 34 90 [180 19%] 200
2000 37 120 20 1300 10 30 15 85 }180 199] 150

2 e000 30 120 20 80 75 x LO 8 }160 186) 130
0400 25 120 20 60 70 30 30 50 1145 156] 110
0800 20 a0 20 60 30 25 12 40 [138 12} 80
1200 15 50 20 50 20 10 10 | 30 ]108 78! 45
14600 10 30 12 50 20 10 9120} 3} 6] 40
2900 10 20 10 20 13 10. 7115] 30 47] 35

3 coool 9 20 @j20 15 8 6] wu 27 39/1 38
OL,00 8 18 71415 12 3 6/13} 25 sl] 35
ogoo 7 16 4] 12 7 3 5} 122/22 34) 25

4 caoo} 3.2 7} 5{8 5 2] wf] 6] am] a7] 2
5 og00 1.2 L 4 7 3 2 4/3] 9) ef w

6 sg00 1 4 31 5 2 2 4} 2] 64-7] 1

7 ogco} 21 2.7, 213 2 2 w] rt wy 5} 20
@ |ocgoo] 1 2.1 1.5] 2 1.5 1 oe} r1}o3af cal -e            

Wiiships otherthenthose listsd in this enclosure received negligible contam=
ination.

NOTT: (2) = cstimated

TECLOSURE 2to Incl 8 “+ Ke552I1



Low wise to 90° asxiam distanse 35 MM. For H plus 6 hours,
wo pmaltiply distances by six. wwe

At in om effort to saseist the jelein permanent garrison, the

monitor staticn for the period H to H plus 36 houre. (No contamination vas
subsequently detocetod on ako.)

At the 1S00M Command Briefing, the wind pattems observed and forecast
being completely favorable, the decision to shoot the following acrning we
confirmed. At approximately 230G@M a dircstive wae passed te CTG 7.4 relae
tive to the cloud tracing flights for the first twelve-hour period on shot
day. Inasmehas it had been desided during tue interia period following
BRAVO to attempt a better evaluation of the effeet of the depth of trids=
wind on the rosultant fall-out aoving toward Iniwetok, two "5-29 cloud
trackers were planned to operate in the rneetresk holding pattern west
of GZ, one at 10,000 feet, the cther approxiaately alduay between the sur
face and 10,000 feet. The dircetive consequently speeified a flight by
Wilsen 2 from H plas 2 to H plus 14 hours from base to a three-hour holding -
pattern 50 NM west of GZ at 10,000 feet, thence to a 500 NK seator, linit-
ing true bearings frem GZ of 60% and 90° 38 10,000 feet. “Llson 3 wae
Girested to search from H plus 2 hours until released, in the holding pate
tern specified above, and at an altitude selsctod by the pilct to clear
natural clouds, but not in excess of 5,000 feet.

A comphee Command Briefing wee hold at aidnight, at which all pre=
vious. factore, advisories and decisions were confirmed. It was decided
however, to re-check the winds at 04300 and just prior to shot tine.
forecast fall-out plot by elliptical approximation is included in Inclod=
ure 4. ,

- The British Unit was again advised at H minus 6 hours relative to the
latest changes in the forecast winds, Due to a small shift in the low leve
el winds, the Control DDS was moved to 230° True, 90 NU from GZ. Mo change
was recommended ralative to the Task Force fleet location southeast of GZ
at a minima distance of 30 NK.

The lata cheeks of the weather/radsafe conditions indicated a sore
favorable shot time wind pattern than forecast (i.e. decpor southorlies
in the levels botween tho trades and 55,000 fect). Transient shipping con=
tacts being favorable, ROMEO was detonated on a barge in approximtcly 110
feat of water in the BRAVO crater at 270630M March 1954, the first water
surface shot in the history of U. S. atumis testing. No undue ineident
oceurred to the embarked task force personnel and ships. Post-shot advis-
ories were issued prior to H plus 30 minutes to the Chairman, AEC, C/S Aray
and CINCFACFLT as on BRAVO, indicating time of detonation and a general
statement of safety of personnel.

3
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On all the atteapts to shoot, edvanse preparations ineluded the fleet
going to sea in the evening of ainus me Gy. Althvags is sone instances

this wouldpet have bees nae for operetionnal reasons, 18 we desiredle
froa, the viewpadat of flushing the shipe with non-contamimited water. Subse=~
quents.t@ BRAVO; Lagoon operations were eush that water in~take points and
evaporatere could be maintained at a fairly constant and roasonsble levalvef

activity By cold water treatment; however, intonsities slowly ruse in eslt
wator pipe fittings and hends. Flushing the ships salt water systeas in ths
open sea waa of considerable aid in mintaining acceptable levels at suck
places. Vo activity was detected in the continual analysis of fresh mter
supplies past the evaporators. (Ses Tab J for’ further detaile ralitive to
ship operation in contaain:ted lagoon waters.)

On the morning of 26 Jareh a favorcble forecast of H-Hour winds for
the following day set in action the entire pre-enct schedule of cvents sg:in.
This forvesst gave eiat~northeast wiads te opproximtely 8,000 fuet, scuther=
lies te abouts 12,000, southeastorlics to 20,000, seutherlies to southwcster=
lies to 55,000 and east southeasteriies to easterlies xhove 55,000 feet.
All units and external igencise wore notified accordingly that ROMEO schcdule
wos firm for 2706304 . ,

Following the noon Comacnd Brisfings, CINCPACFLT was advised of the
forecast. 72-hour air particle trajectories for ten, thirty, forty snd fifty
thousand foct. Purther, the advisory st:tod that no significant fall-out
was foreeast for populated Lisrshall Atolls and recacmended no closure of
air routes. It included a statement that no surfoes he-lth hasard prohlens
were forecost outside ,ros GREEN and that sn intensive search was deing
conducted in this area & 240 WM wide sector out to 600 NE centered.
on true bearing 340°. (The sector soareh was schedulcd and run again post-'
shot centered on 305° True from 220 MX to 600 NM from GZ. Starting at He2
houre four soareh aircraft were used on pirallel flight tracks, 60 Nii cov-
erege por aircraft, in advance of tho cloud.) In addition, CIMCPACFIT
was roquosted to divert all shipping from the sector area GZ, 260° clock-
wise tc 90° True to 450 MI. A statoment was included thst no imcwn ehip=
ping wae in this ares.

At about 100M a special advisory was issued to the Sritish Sampling
Unit on Kwajalein, including the forecast air particle trajectories and the
forecast GZ Heliour winds. The British Unit was informed that authority to
penetrate the Danger Area would be given later in the scragble and routing
instructions to be isaued by CTG 7.4 approximately H plus 34 hours. The
British Unit wag directed to file its flight plan through the Kwejalein
Liaison Officer using this advisory as authority for ROMEO flights.

at approximatcly LSOQ! the surface and air RADEXES were issued as follows

' Surface RADEX: True boarings from GZ 240° clockwise to 50° radial
distance 90 Ni for H to H plus 6 hours, plus a cim
cular HADEX around GZ of 25 Nil radius. It waa recom
amended that tha Control DDE move to true bearing 250°
and 90 NM from GZ.

Le3



(loss ineluded formerUninetok-Bilcind Dangor Ares) was withia the scaret.

upes
to maintain @ eleae sestor, whereses the searen of Ares GHEE wae sush thas
it boeamea gesentially a check of com lianse with the Danger Area notice
and couldybe initiated late enough in the pre-shot eshedule of events ta
avoid ast of the dalays if the forecast winds did not materialise.

On 19 laren, dus to the transient. shipping incidents arising froma BRAW),
CINCPACFLT iseued instructions te all military sguneies opersting in the
Pacifie to the effect that, until further notice, ali Pacific Fleet vessels
except those sssigned te JTF SEVEN, entering a circular ares within 450 MI
from @ point 12H, 144would ensure thewaring of casualty file badges and/
or phosphor glass dosimeters by 5% of the persennel, aboard until
sel departod from the area. The directive further contained r
that the instructions ap,.ly to MSTS shipe as practicable.

atv about the same tins, an interchange of advisery dispatches and recos=
mendations took place between the Task Force and CINGPACFLT culminating in
&@ re~statement of Task Force policy relative to eleeure of airways. The
pre-BRaVO Task Force Radsafe plan conteaplated elosure of sirways caly when
actually required and saintenanse of the closed status only until the dan-
gor subsequent to each shot had paseed. arrangements had been ande by CING—
PACFLT with those in charge of military airweys and the Regional Adsinis-
trator of the CAA to cffcet temporery and prompt closure of air routes when .
the need arose. No change was aade in the beesia plan is stated above.

Also, during the interval following 3R.W, 1 change was ande in the
method of computing tha air RADEX. Prior to this time (including Operation
IVY), the classical method of com.utation 2e outlined in air Weather Service
Manual 105-33 had bcen used. « oasic assumption of this acthod le that the
source of radiation consists essentially of a point-source in all directions
except the vertical. Surface RADEX computations prior to BRAY had taken
the point-source factor inte account (using a circular source of 15 NM red-
ius, later revised upward based on BRAVO to about 29 NH); a similar modifi-
sation in the air RADEX computation was devised and applied te all future
forecasts, with complutely satisfactory results.

Further postponements and re~scheduling of the ROM:O shct resulted in
progressive dsily woather/radsafe checks. At noon on 2) March, the synop=
tic weather situation was again such is to place some hope on the 22nd be-
ing a shot day. «A suries of Command Sriefings and pre-shot advosories ws
again completed on 2] idarch and continued until about 190QM, at which tine
it became apparsnt the hoped-for winds were not mterialising. The shot
was postponed indefinitely, ond the Task Force placed on an l&-hour capa-
bility. In accordance with: radsafs surveys and Lagoon water sampling, and
in the interest of morale of the Bikini personnel, swiaming was permitted
(since 14 March) at the southwestern beaches. .
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The firet atteapt to Mire ROMEO wae 13 March. Be$ day advisorics witd

dispatched to the external agencies (Chairman, al, C/S army and CINCPACILT)
scheduling HOUuBO for 1306400. A search sester wae flow: on 11 Marek to 800

NLi to identify shipping in the area. Negative results were obtained. A

500 Mi: segtor search was flown on 12 March te identity shipping, to determine
course and speed, and to attempt to turn all siivping ocuteide a 500 NU sector
225°to 90° True (the forecast significant fall-out sone) for H to H plus 24
hours. No contacts were aade by the search aircraft.

The task force headquarters and tasie group staffs deployed to Bikini
on the lith and 12th of Merch, By noom on 12 Larch the aynoptis weather situ-
ation was such that, although s complete series of pre-ehot advisorice were
‘issued to external and interns] ageneies, statements were included that it
was not anticipated ROMEO would be fired on schedule ees the winds and
weather improved. It sppeared that deep easterlies were dominating the wind
flow pattern, & fact which materialisod by the evening of 12 “arch. At ZLOOf
on 12 arch, all. advisory addressees were notified that, due
effect of high clouds on the essential sampling effort and an umfavorable
fall-out pattern, RO;GO was ro-echeduled for 1906L0M, but that if weather ©
permitted, the capability was being meintained ta a e this
to 1,064,0M,

§ F |

Deep easterlies prevailed through 18 March, during whiokh tise an
hour capability of firing n0:E0 wae asintained. By on the 19th,
forecast for shot time the following day waa for east-southeast winds '
surface to 23,000 feet, southwest to 55,000 feet and easterlies above 55,000.
A series of Command dricfings and pre~shot advisories were again coapleted.
However, ty 21L00M on the 19th, it was apparent that thw southwesterlics
were not mterializing, and the shot was postponed for 24 hours.

1a
the
from

During the intorval between tha two attenpts to shoot, it was spparcnt
that the IVY search plan for the protcetion of transient shipping was not
flexible enough te cope with the large shifts in the long rangs forecast
fall-out pattern which could ocour over a period of two days before a shot.
Advances contacts were required to detect and turn shipping out of the large
areas which could reasonubly he expected to lie in the full-out zone. As
the pre-shot schedule progressed, changes in wind forecasts reflected thea-
sulves in corresponding shifts in the forecast significant fall-out area.
As 4 consequence, not only was auch seareh affort usually wasted, but far
more important, the time rannining in which to divurt a slow-moving surface
vessel became inadequats. Further, although advance arrangements had buen
made with CLICTACFLT to divert shipping outside a 500 Ni{ sector ares cen-
tered on GZ from southwest. through north to ernst from H to H plus 24 hours,
this action applied only to U.S. shipping plus such cther vessels as occa~
sionally camp within the knowledge and ecordination of CIICTACTLT commands.
AS & consequence, tha search plan was ruvised to specify as an enlarged Dan=
ger Area, a 450 NM sector centercd on L2N, 1648 with limiting true bearings
of 240° cloekwise through 95°. Notices to all nationalities were issued

Lel
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Restricted wate and air traffie nest of the anchorages was declared
subject to clearance by the Redsefe CRITSR. All units were direeted te
conmenga-tawensry.tethe RAM anchoreges ot 1300 in aesordanse with pree
views: . .

apr 2 mm~rs
”: Ite . :

A® 1200M CTG 7.3 sdvised all, ships to exesute re-entry at A-hour and

to resid on cne~half hour readiness wrtil further notise.

'‘ Daving the aoming eloud tresking airesaft made low intensity contacts
of contagination soving to the southwest, and high intensity (2 r/hr) con-
tacta at the morta und of the reeetrask holdiag ‘pattern. This latter evi-
dence boosss the basie for an alert asseage te the Iniwetels garrison indi-
eating @ westerly soveaunt of contamination in the reentgen range located
approximately 60 Mf west-northwest of GZ. Althougls the contaninstion
was caleulated to pass to the north of Eniwetek, all personnel at thes
atoll were dirested to remain on alert status until H plus 24 hours. No
significant fall-out was subsequently experienesd, a fact verified by «
1900 repert from the Enixetok senitoring ayetem indicating 2 «/hr mxi-
mam on FRED and [LICR and sere a UNSULA. The low intensity contacts scuth-
west. of GZ were not considered

Considerable usa was made of data fromthe drone Liberty snipe (YsG's
39 and 40) to evaluate the fall-out pattern. At these
ships were at 26 NM on bearing 263° True from GZ and on course 350° True,

ste themaintaining sufficient speed for

H plus 155 minutes 3.0 rfhr
H plus 156 sinutes 4.0 rfhr
H plus 160 atautee b.2 v/he
H plus 168 ainutes 10.0 r
H plus 190 alnutese 28.0 r/he
H plus 197 adinutes 35.0 r
H plus 225 minutes 46.0 r/hr

At 1300K YaG 40 was bearing 303° True from GZ at 40 NM. (This data above
waa originally reported a factor of 10 high, however, suspicions as to in-
proper functioning of instrumentation, later confirmed, gave results as
indicated above. These results, and later coordinatioa with Project 2.56
sea fall-out collectors were extremely valunble in aseessing the forecast
significant fall-out pattern as an elliptical area oriented generally north
and south to at loast 90 Ni{ froa GZ.

' A& approxiastely 1600M the USS EPPERSON, ODE, on security patrol 40
NY northwest of Bikini, reported fall-out giving average readings of 25 ar/
RP and moxiaune of 100, retiring from the aroa at 1900M due to the high

tensities.

Cloud tracking flights on shot day were routine and in accordance with
plan. (Seo inelosure attached roferonce air Radsafe Opurations for RO:@D.)
Bxcellont carly verification of the forecast fall-out pattern was obtained
as these efforts continued through the afternoon and tho night of shet and
shot plus one day. ‘filson flights subsequent to H plus 24 hours were cansel-
led since it soon became spparent that further efforts woro unnecessary.

Lab



sides wet and to romain alert to the possibility of early fall-out.
concern was precipitated by the early and calncus splash-out of
at and above the tropopsuse and the consequent produstion of an cver=
lip of the cloud to poeitions extending over the fleet. Due to
southurly wind flow balow the tropopause, no contagination frog the eloud
lip was foresaat fcr, or reached, the fleet. ;

By 100M an alert advisory was iseued to all. task forse mite, stating
that the H plus 3 hour preliainary damage eurvey indicated sites TARE through
OBOS were not appreciably contaminated. For planning purposes B-hour (re=
entry hour) wae designated as 200M. CTG 7.3 wee dirested te have the
tase force vessels stand-off the lagoon entrance at LIOGM pending the cut—,
come of the lagoon w.ter survey at the anchorages. The advisory further
stated thatat Rehour unrestricted radsafe clearance would be declared for
sites OBOE through TARE and for all air and water traffie south of TARR
and NAN anchorages. All re-entry axsept 0803 through TARE and all air
and surface traffia north of the anchorages would be placed under the control
of the Radsafe CRITER of TG 7.1 at Rehour. Upon confirmetion of R-hour,
all, units were dirested to commence re-try in accordance with previous
instructions. Boglnaing with thia shot, and for all subsequemt shots, trief
informa], advance notice of Rehour plans was passed by voice to CTG 7.3 to
facilitate rapid asseably and re-entry of ships.

At 1200an advisory directive was issued to all units specifying that
cloud tracking flighte since H-hour indicated no radiation hasard to sur-
face operations or to flight operations at any altitude below 20,000 feet
south of Bikini and within 60 NM of GZ. The results of the preliminary la~
goon water sampling were used as a basis for a statement that the TARE and
NAN anchorages were below safe radiation liaits, The advisory further stated
that the H plus 4 hour radsafe/dansge survey indicated OBOE clockwise through
BRAVO and NAN had received no further contaaination from ROMEO. Rehour
was announced for 1300M at which tise recovery operations would be controlled
by the Radsafo CENTER of TG 7.1. Sites OBOE through BRAVO and all water
and air traffic south of TARE and NAN anchorages were declared radsafe un-
restricted. Swimsing in the lagoon was prohibited until further notice.

Le§



salt water‘reduced theiy intcnsity from 12§ to 30 millé roentgens per hour

(gamma only) .

be On b Maren 1956, decontamination work. on ,
completed. Ths aethods used were similar to thoes aeuployed on the starboard
side. ‘% the completion of the deve work the average desk intensity on the

7, While at anchor in BIXIME “TOLL the intensity reading on the salt water
piping system did not exsecd 2 milli roentgen per hour (gama mly), on @
March 195%, the evaporator drain pump strainers were opened on al) four
evaporators. The intensity reading of the scale accumlations was found to
be 5 milli roentgen per hour (gamma only). 11 fresh water samples from the
evaporators tested by Task Group 7.1 have show 1/5000 micro curries per
milliliter or less.

8. Decontamination cf the ship was considered completed at the end of the day
om 4 March 1954. Decontamination of helicopters and personne], conmtimues as
required.

DOET O' SEINE
Copy tor
CINCP..CFLT {ieee Enclosure (2))
COMIRP,.C (less Enclosure (2))

K~55=IV(2)



Ue Se SoBIRR (CVE-115)
; Fleet Post Office BODTELM

7matte--- aes : . . Sen FraneisGog California ro<-> — Sert O10
art ‘aufero. * hy . . lu MR 19% us .

Froms Coamanding Officer
Tos Coumandor Task Group 7.3

Subjs Radioactive contamination;’ summary of for period Jn6 March 1954

Ref: a)Appendix IV to Annex G, CIO 7,3 OpPlan 1-53
, 3 CO, USS BAIROKO (CVE-LIS) eeeLtr Minh ser 008 of 7 Kar 195k

Encle £2} Tabulation of average intensitice topside
. Copy of reference (b)}

I. Im accordance with reference (a) the following repays of radicactive
contamination is submitted for the period $8 Merch 19545 Referense (b)
Frente’.4,Tepers of contamination ant decontamination efforte oe 2 and

2. it 0830 on 3 March 1954 this ship entered SIKINE TOL, and anchored in
verth N-§. Helicopter operationa were condusted throughout the day The
canvas bath tub for decontasination of aireref® was rigged on the ight
deck, aft ofmuaber two elevator and all returning aireraft that had landed
on the atoll were landed in the tub for monitoring and webdow with fresh
water. Passengers were debarked in the tub, monitored, and prosessed through
the forward personnel decontamination station, if necessary, No further
efforts werenade to decontaninate the flight deck, however, several details
were busy all day cleaning cut See aoek Greinewhere high rediaticn
reading were noted. The average intensity in theseareing wae bevee
and 100 milli roentgen per hour (gemma only) with one reading as high as
$00 milli roentgen par hour (gammaoolalyStoppages in these draing were

3. Decontamingtion work on the port ond starboard gun sponsons was started
after anchoring on 3 March 1954. The methods employed included hosing dow
with high pressure fire hoses, hosing and serubbing with salt water and
wiping down with fresh water. Number one motor whaloboat was decontaminated
with a soap and water scrub dow followed by a fresh water wipe dom. . The
20 MM gun and gun director canvas covers registered high radiation in spots
where water from previcus wash downs had collected in pools. By hosing
and scrubbing with soapy water, the intensity of all canvas covers was
reduced below 20 milli roentgen per hour (germa only). The covers were then
stowed ina void on the fantail to allow the intensity to reduce by natural
decay. The average deck intensityon the starboard sponsons was reduced be

INCLO 1% 8 Ke55~IV(1)"



Feros Commanding Officer ; 7
To: Chief of Naval Operations
Vie: (1) Commander Task Group 7,3

(2) Commander Joint Task Forse SEVER

Subj: U.S.Sp BATROKO (CVE-115)) radiologiosh contemination of

1. cdout 0600-K on 1 Maret 1954 this ship received a heavy out of
contaminated coralpartislee following the detonation of an atasle device

miles 133°T from the shot site. The BLIROEO was in the process of
launching five (5) helicopters at the time the fall-out wae reecived and
the equipment was layod cut in the 2 One helicopter wswashdows catwalks
in the air but was imediately recalled and lanied, The first warning of
fall-out was the report of approximatelyone (1) roentgen per hour ax the
flight deck, The order to set Material Condition .JLE was given at the
first indication of fall-out and all ventilation, including ventilation-to
the room spaces was shut dow: and ; 4
two (2) hours. This prevented contamination of real consequence of any
spaces bclow the hangar deck, the engineering spaces rising to anly eight ~~
(8) milli roentgens per hour, gamma only. The waek-dow equipnent we

coral sand deposited on the flight deck, catwalks, island structure, fore=
castle and fantail. ration of the wish-dow: equipment was continued
for approximately two (2) hours and then secured. Monitoring of the flight
deck at this tine gave readings as high as five (5) per hour in
many of the crouse deck gutters
per hour was recorded in the flight deck drain on the starboard cide aft.
Fire hoses were then broken cut and us
tie remainder of the day. The fire hoses proved to be mich supericr
washing away the conparativaly large particles of coral sand
received and it was possible to reduce tho flight deck count to approxi-
mately twoehundred (200) milli roent ; , a i f 5 : §
2. & second fall-out was received starting at about 1600-4.
cut was composed of wory fine particles and increased the scunt on the
flight deck and bridge to between two-hundred (200) and four-hundred (400)
milli roentgens per hour, gammaonly, The fire hoses were again used on
the flight deck, forecastle and fantailand bridge structure until about
1éL54{ when the Task Unit 7.1 radiological personnel recommended sending

INCLOSURE 2 K-55-IV(be})
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1°12" 15°49
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1catr ss 169°K525°
11°23" 1697208
11°12,5t hi?
12°13.5¢ 165°399
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11°16 165°
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| 061206. 0.5%
Lak oai210 08 0L0720. oO
ULE O2122h “13 OMO7SE 0
WOTHO 041300 60 OL0829 1.60
BEKINY. (8/29 ISD) nang 96,000
2IETNGOUZ  0a328 490.03 20 te 390
ROMGEL.P (TSL/ND) Qz343 1350 (RONGELLP survey did not in>

RONGINIK C@L400 1720 a Ob1A10 i058
Te 0n1525 Lb S33 1.6
37K: 021628 609 Oa1632 140,
UTIAIK 21652 240 082655 a6
TEA OZL654 10 041702 bi
2ILUK 021716 % OeLELe 20
JEM 022725 1s Oh1830 12
LIKYZP 02740 6.0 0h1830 is

(NOTE: There is scme doutt theft intensitise indicated represen’ the
naximm for the atolls listed or that the re-survey covered the same.
location as the 2 March surveys, jeadings marked with asterisk are
ground observations.)

BAKER

NiMU 030720 02
AILINGL.PLAP 0307L5 208
NeMORIK 031423 20
EBOM 032.247 220

S/LUIT re
tar onaos 60
LTO - onozs - 60
MAJURO 031016 2.0
wR 030945 b0
MiLOELAP 03092, 3,6
ERIZUB 030902 4.0
WORE 030850 20°
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porscemeladhe Gculll be“spared below decks because of the posaihtlity of.
tohalingthyextremly fine particles inte the lungre Wo further deccn=
tamifatieet ensureswere taken on 1 Marelt 1954. wee

e ie OSD-H on-2 Maree 1954 the ship wan completely monitored and the
Hight deck and bridge etrasture isvieabed fron cneauntred (100) to two=-

om all day 2 March 1954. The flight desk was washed dow several tines ;
using high pressure hoses, working parallel to the planking. The first wsh=
down rosulted in at average reduction of 40-90 milli roentgens per hour,
gemaocnly. This ws followd ty with a detergent soap cB
and salt water rinse, using high pressure fire hoses, The imensity om the
flight deck was reduced below fifty (50) 21124 roentgenes per hour, gama
ony, except in a few scattered spaces, following repeated applications of
this method, roe erent een Fae Gomme reading on the flight deck before
decontamination was one (1) re pe decontamination efforts utilised
reduced this figure by at least 50% according to calculations of the Navy
Ratlological Decontamination Laboratory representatives.

4. 4 check on representative film bedgee of flight deck and other exposed
rsonmnel indicates that they received an average of from two (2) to three

{3) roentgena total. dose up to noon 2 March 19860 I consider that as a
reault of the docontamination measures taken the radiation level has beer
reduced to the point that the ship is entirely safe forcontimed
by all personel on board. I reccomend that the SATAOKO contime with the
operations in progress in proparation for the remainder of the teste.

5. i detailed report of the decontamination operations will be submitted
at a later date.

EMMET 0°BEIRNE
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¥ E é i E |perectnel. Maxism film badge
1, baer for 1, LOr for 9% . .verage dose for

" Tnammoh as the date fraz RONGELIN 19 the only data showing exact tine
the fallout oceurred at any location east of the proving ground am’ adjacen.

sequently, the THILIP, DOB 496, was dispatehed to reach RONGELAP on the
morning of 3 Merch. In the meantine a PEM was sent to ground survey the
atoll and at 18990 hours,- 2 March, their ground survey showed a reading of
00 milliroentgens per hour. Calculation of dosage to 3 Mareh indicated
about 110 roentgens so the order to evacuate was given. The destroyer
PHILIP evacuated the natives by 0935 to 1025, 3 March. Caloulation of the
total dose inticated that 130 rcentgens were received. A total of 65 netivee
were removed, 16 natives (the old and sickest) by PEM and 49 by DDE.
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( 7% LOCAL TIME INTENSITY

Gare OY

SAE 031302 0.8
PINGELAP 032204. 0.6
MORI 031130 Ob
PONAPS 030945 Of
UJELANG 030620 0.8

MAZDOK GiOUND RE.DINGS CRI

koroFiraite (Otyet)

rigs Est 6 Kareh) 0.0aecesinn ta
KING (Gilberts Islands) (6 Maren) 0.08

K=57
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ultinste fall-out of radicactive partitthe
the ef the meet critical area (1.0.

120°tree from Ground Zere) the follow:

&. Aerial survey by 920 eapleying JUSL, NYKOPO ANC survey equipment,
with readings in us/hr extrapolated te ground level.

- b. Knows ground readings teken at stolis (early and later)
ased with their time and intensity (actual observations) to get a feeling
for the overall situation,

@. Resultant wind pattern te establish beet wind for pericd fron
R minus 1 hour (USS CURTISS Obeervation - te 8 6 heare
(RONGERIK sounding) together with the # mime houre (RONGERIK 03006)
two plece together the wind pattern above the tropepamsees

from stem and mushroom cross the northern half of RONGELAP Atoll, onc would
expect, these islands to be exceedingly high with their radiation lovels.
This might be likened to scavenging of the hot stan material by large
particles from the tropopause and above, However, the major hot fall-out
element, mist come from the stem debris.

TNCLOSURE 11
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meee. “oe ° i ee
ej RASIAEE rediation inteneity Levele are inoes st coset sod ovesen

atic "Saloulated roentgen dosage agrees with actual cheervations frog
fils badges st this sitc.

5. The Reaviess fall-cat pattern we expested to pase north of NAB”
and cast northeast fram Ground Zeros

Ge The levels of radiation intensity st the distance of RONGILIP

7. BRAVO cloud pictures (Project 9.1, taken from an airplane) indicate
large quantities of vieible particulate mtter through the great
heights (1.e0 up to a+ least 100,000 feet) 1s a mst for shot tins, since
the fallecut problem for surface sr near surface shots of large yields can
be a definite function of the mshrocm ag well ae the very ict stem of the
cloud.

Appendix: Re He MaYNRD
CiPP., USE

i =~ Piot of General Fall-cut
Pattern

TZ ~ Tabulation of Time of
Levival, Data

eeeReESre= RSaINEon
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K=61

from IVY-MIKE (limited crosa-.wind and upwind) and CASTLE-BRAVO itself.

ZeTC<
goes

30

analysis is based on : (1) logt
north from ROMGELAP Island to northern islands of that atoll.

time to fall-out, (2) miltiple shot (tower or
from Nevada Proving Grounds over last 3 years,

cal, use of wind

in cases of AILINGINGE and RONGEL/P and 130.miles. to RONGERIX. from Ground
The 1,000 plus roentgme lifetime dosage

apparent that the 200-300 plus roentgens lifetime dosage line passed on or
Close to AILINGINAR, RONGELAP Island and RONGERIX which are at 90-100 miles

Rowaver, it is

pe

because it does not tell exactly when the fall-cut arrives.

tterns existing during shot

This type of analysia gives « feeling only for pattern of fall-cut

lines are expeeded as cone
This

and (3) expertence and data
) fall-out pattern data

ba
pe
pe
tt

2. From initéal land
ERIPPU Island (NE part of Atoll)

survey reports
stil)

picture for heaviest fall-cut
Light

c
e
e
d
s

Zero

. (2) If wind shear
acis is $ of anjow axis. This is
and scnewhat less for 6$,000 to 95,000

a
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Kabdy

concentrated radioactive deposits and poesibly

bedy radiation. This doee would not cause any general syaptoms of radiaticn
sickness, however, decontamination personnel might have sicin contact with

10 reentgens wholethe ship's personnel, would receive more

sustain aiid beta burne.

£.

ticed cant were expected.

radiation should cccur in tho population,

Some other islands reseived fall-cut expcsing inhabitants to
insignificant quantities cf radiation.

e. ATLvith 102 natives vas not
for a life time be less than 20 rcoentgens. No

and the total

Beta burns are unlikely but are possible

medical probles

15% nativee were evacusted te KNAJALEIN after receiving a dose
of 17 roertgons in 78 hours. No subjective syusemis symptoms or changes in

do

se Teeks Pores nareconal at ce in ths vicinity of SRD, Atel. -

aficat reeeiving in general comparable dosage to those aboard ships
Based cn readings taken aboard the shipe it was estinated

Personnel in the conerete bunker on NAN island were evacuated



3. With respect to natives, dus to the language difficulty, it ws
extremely doubtful that information obtained by questioning would be reliable,

1, Wo may draw certain conclusions, however, wrich seem to be. scund
cctscyDing ismodiate prognosis based upon the doses beliaved to have been
reeedvece.

5. Considering the personnel involved in exposure to radiation they can

INCLOSURE 12
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pending tine-forcbtaining base Linedate fram non irradisted natives. - -

wweWEthie thixteenth end fourteenth day a tendeney to opilete had,
become evident in the RONGELAP natives involving mostly children but within
a few dayne it had appeared in adults. The epiistion was both patchy and

diffuse, confined mostly to the head and particularly in children the

- On about 20 March, several cases of radiation burns wre reported
aboard both the USS BAIROKO and the USS PHILIP. Examination showed that
in almost all cases there were discrete arcas around the balt line which
corresponded well to sane lesions seen on the natives, History indicated
that these lesictiadéveloped sometizebetween 3 March and 15 March. All
were in the process of healing with desquameticn and mild depigsentation
and were quite superficial. The whole body dose was less than 10R and
thore were no othar symptoms.
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The UTIRIK group showed nothing particular from a medical standpoint and were
considered as a virtual nomial native population for comparison purposes

a
there

% approximately three day intervals.
2 the supervision of the Surgeon, Task Group 7.2.

began«

wel
eo

ot
thay
? B

returned to KWAJALEIN. on 17 March.

to irradiation but there was « definite decrease in the white cell count,
‘The blood pictures of the

of Maroh all patients remained free of systeric symptoms attributable
During the early

4LLINGINIE

émervieans were returned to EXIWETOK to

considering they wore oxposed to the same order of maguitude of radiation.

cans had
cigsess
of vou:

Knowing of the early arrival of the

on of the white blood cells of
They r enained
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the final reports.

As @oorellary to inmediate treatment of the persamel exposed to
the radiation, evaluation of the hasard remaining upon rehabilitation must
ve investigated. To that end soil and water samples, animals, plants and

All personnel whe have been inwlved in Large dose exposurce and
those whose dose wae amall but whe may have to reside in an active area
should be observed over a long period of tine, The first year following
the tests, re-examination should be at quarterly intervals. This has
been discussed with the Director, Division of Biology and Medicine, AID,
who advises that it is the intention of his organization to maintain a
periodic cbservation systen., ,
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Qe-—The resulta of the above efforts for BRAVO were as follows
re .

wwr+ “ys ALL now: transients shipping we diverted cutside the
hasardoys fall-out area, The Patapeco (AQ0=1) wae sailed from ENIWETON*"

be of the hasardous area by shot tine. The Trust Territory ship
Roque sector (from KWAJALEIN to3 é i Fe ia F
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4 3 iCe Between 26 February and 1 March 1956,
formed weather and cloud tracicing missions in all four quadrants
ground zero. No surface shipping wes sighted on theee missions, three
of wiich were flom to the east northeast of ground zero, one on 27
February and two on 1 March 1954.

d. The P2V end destroyer search of the SNIWETOK/SIKINI Danger
Area made no contacte. As a matter of interest, a destroyer socurity
sweep on 17 February 1954, encountered one Japanese fishing vessel, the
Miyagikenajinciokonpiramaru, 26 nautical miles on true bearing of 40
degreos from ENIWETOK Island. This ship was ascorted toward the northern
edge of the Danger Area and left. on course 315 degrees, 9 imcts with the
reccmmendation that air patrol observe its subsequent movements. No further
contacts with this ship were reported.

e. As a summary, the CIC BAIROKO was contacted periodically
pre-shot and reported no transient shippifff-in the area.

272



“ts 10 Mares 1956
ee Baw -~-

yoneonaaeatFOR RECORD

SUBIECTS Protection of Transient Shipping During Operation CASTLE

tut

“.
if

1.” In order toprovideprotection for transient shipping in the
region immediately cutside the ENIWETOX/MIKINI Danger Ares during
Operation CASTLE plenning factors were established and a plan of
action placed in effect as follows:

& Planning factors:

(1) CASTLE clouds more than 26 hours old should not
be hasardous.

(2) 2h boar travel of « CASTLE cload should be approxinately
500 nautical miles.

b. Plans:

(1) The Coumander in Chief, Pacifie Fleet wee requested
to make advance diversions of shipping cutside a seetor area from south-
west clockwise through north to east to 500 nautical miles frem ground
zero from H to H plua 24 hours,

(2) Pay Aircraft were planedto sweep the significant
forecast secter of cloud travel, using visual and searoh radar methods of
sightings out to 800 nautical miles om 0-2 days, out to 600 nautidal miles
on Del day and, if necessary, in front of the cloud on D day, P2V aircraft
crews were directed to effect diversion on all ships sighted in the sector
area on Del and D Day.

(3) WB~29 adroraft on routine weather reconnaissance missions
were directed to report all sightings of surface shipping encountered. All
73fleets be relayed to the Radar center (CIC USS BATROKO) in the

(4) pav aircraft and destroyer security sweeps were directed
for the ENIWETOK/BIKINI Danger Area. Infomation from these sweeps was
channeled to the Radar center (CIC USS BAIROKO).

(5) Information from all the above scurces was channeled
into the task force h era for evaluation and consideration at the
Weather/Radsafe Coumand Sriefings.

INCLOSURE 13
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to be brought back to the west by the trade winds. Is was estimatedthat the
contamination was of the aercsal-type and that approximately half of the ob=
served intensities were due to 4 ’shine’ affect from a transiting volume of
contaminated air. Consequently, is wes agreed that CTG 7.1 would recomend
no departure of ships in anticipation <f cessation of the fall<ut and “shine!
within a few houree

At 0230M, 25 March, CTIG 7.1 received additional information to the effect
that use of wash-down systems had reduced by a factor of two. The
advisory mentionedthe EPPERSON contact of 25 mr/hr, 50 NM northwest of Bi-
kini and -noted no significant change on the return trip to Bikini by the
EPPERSON. Air concentration was reported as 0.02 microcuries per cubic foot,
activity distributed cver all stagea of the cascade impactor with the high-
est reading on the final stage.

At O430M, 29 March, information was received from CTU 7.3 that fall-
out a: had ceased, that after wash-dow, the highest readings were
20 ur/hr average, 27 ar/hr maximm on the RENSHAW and that the TARE heliccop~-
ter pad read 48 mr/he at 0315M. ‘The advisory indicated that active radsafe
measures were being continued as necessary and all ships resuming 2-hour
notice fcr getting underway
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On 1 April spedial radsafe advisory was dispatched to Coutlavats Kwaje-
lein to recseure the garriscs relative te the Light fall-oub experienced
Th4e advisory noted that the fall-cust cn Kwajalein we cf a degree equivee

suggested thes Kuaje—Aa @ precautionary measure
lein water catch basing be examined

lent to thes experienced on Bniwetok and considered insignificant fram a

of the next
analysis. The facili-

health standpoint
a

taken excepts

rein be isclated and that a pint sample be taken for
ties of the task foree were sade available
(

(and aceepted) fcr this analysis.
Subsequent’ enalysis indicated no activity in the five

xOpen Storage Tank No. 10 which read 4.85
ter.)

On 3 April in response to «
wasre-quoted to indlude CINC?.

the one from
per

the above advisory
ted that the Task Forceete

suitable ting proced=-

from
further» and

Reajalein to establish
(No further difficulties arose for the

Staff Surgecs would
ures for future shots
of the CASTLE series.

visit

)

These stories indicated that some
reportedly radioactive, but no iliness

appeared to be slight. Considering time and
distance factors, the contamination could have come from ROMEO at fishing.
grounds to the east northeast of GZ.

vessels>
Ne official confirmation was received, and from the

On 9 April information wes received that wire services were carrying
Tokyo stories reporting two Japanese fishing veseels cutside the Denger Arve
arriving at port with redicactive tuna.
of the catch wae destroyed
reported on the crewe.
press stories the contamination
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le Samary of weather immediately price te B-Day: There had bees cane
siderable etretecumigs and seme shower activity near Bniwetok on the evening
pefores. For the ten days B-Day cirrus conditions had bees broken
te owerdast: the Very persistent essterly winds hed pre-
vailed during the precedingweels except for a short interval around 21 March.

2e The Weather Forecasts 3/@ cumulus, scattered patches stratocumius,
7/@ cirrus,, scattered showerte

i Observed weather: 2/8 cumulus, no stratocumilus, 3/6 cirrus,
no showers at shot sites

be Commente on weathers Wilson 1 (reconnaissance aircraft nesr
shot site) reported 6/6 te 7/@ cirrus from 01591 to 0350M, At 0405" the cir
rus decreased to 4/8 and then remained 3/6 or lese coverage witil the device —
was detonated. Showers were reported by OCA at LOLGN, 16 niles
of Eniwetols and by aircraft 60 miles west of Bikin4 at 1133 and 11CM.

3e The Wind Forecast:

OBSERVED

HEGHE Oss 8-32 He2hy Ele £8 Hele (pour)

gmm—itséB 5 100/45 120 110ot as tC‘= ooo eas eas,
70M LAY ESE/20 Lav tay Lav Lav 080/28

Son ed ) TE/15-25 ae ofA ns wns As
50M Lav ESE/15-25 180/fll 130A /5
LM ESE/15-25 ESB/15-25 200/14 180/18 200/23 200/23 200/05
40M ESE/15-25 ESE/15-25 230/16 19010 leofl2 180/12 200/36
35M ESE/15=25 ESE/15-25 200/15 180/09
30M ESE/15-25 ESE/L5-25 1860/1, U,0/l0 150/10 150/10 220/08
24, ESE/15-25 ESB/15-25 160/15 130/25 130/20 130/20 170/08
20M ESE/15=30 B88B/15-25 0/15 110/20 100/25 100/25 100/20
1” ESE/15-30 2/10=20 110/10 «20/7 110/20 «=«:120/20~Ss«:100/10
10M BR/15-25 maRsi0-20 200/ose «120/l2 150/. 19/1. 180/08
aM ENE/15-25 o90/lo «=—s-s«aucolo0.-s«ccgefoa«s120/10~Ss:170/07
Qt EME/15-25 HNE/10-20 080/10 100/10 o@o/oe cac/os 040/05
LM BME/15-25 =ENB/10=-20 080/15 (C905 080/10 (OF/16 «OGL
2M ENB/15-25  ENE/10-20 —070/20-——090/20—070/12 60/18  070/1L

SFC ENE/15-25 ENE/10-20 «070/18 «OBS 070/12 OFDAL2_~—s«0//10

s. Coumentea on Winds:

(1) we Bikini winds were observed by gun laying radar equip-
ment sboard the USS CURTISS... This ship was approximately 30 miles south of
ground zero. 36% of the forecast wind direction were within 10 degrees of
the observed, and 57% were within 20 degrees. With two exceptions, those
that deviated more than 20 degrees had speeds of less than 9 knots. Thetwo
exceptions were at the 55,000 and 60,000-foot levels immediately telow and
above the tropopause.

; ee.
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ALTITUOR KNOTS PRessURS
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BIKINI-ROMBO SHOT, O630H, 27 MARCH 1954

Lav. —tenowe“ioehowe SHOE hours houre
aw ‘wan’ -° 7

Surface ~ O716 * 062 - Ogl0 ono On?

2000S s«A O65 O7Ls Ons O716

4000 7068 0617 O61 0909 ie

6000 0910 0705 o8us ‘101L U3

 g000 ULL 1112 1708 1,05 1710

10000 1612 1515 1808 1805 2005

12000 1310 1413 1510 1,10 _ 1507

1,000 Beker, 1012 1010 LOLL 1115

14000 1018 0922 o91s 0919 0917

13000 ova, 0920 1027 1019 1026

27000 1122 0923 1020 1224 oeLs

25000 1315 LA1s 17s 1806 2002
30000 1002 2205 2208 1304 1728

35000 1912 1213 188 1817 2213

4.0000 194 1919 2036 1913 2907

45000 2027 212% 3005 2509 2015

50000 1613 1812 1415 1519 1517

55000 1512 1411 275 2010 1704

60000 2313 2713 2413

65000 2915 3210

70000 og22
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-ENTTTON=AO!EO SHOT, 0630M, 27 ARCH 195%

Surtelé"“06 OGSL o6Ls
2000s" Iissing O76 . OT16 0720 0722

4000 Sasing OTs ons o727 O76
6000 O71 oz * ono — cao opno
$000 o708 0807 1011 in 1208

1.0000 og 12 1109 1208 1309
22000 ua3 1510 1510 1suL 1211
1000s 12 1116 U2 117
5.4000 1221 1213 115 1212 1020
12000 1223 1122 1127 102% 1021
27000 1221 1022 1127 1223 1223
75000 1312 1113 ina 1422 wm

30000 1303 2—i‘iCt«éiLD 1602 1709
35000 1606 1610 182i m2 2913
40000 ing 1912 2426 2605 2210
44§000 1816 1807 2312 2405 1926
50000 1529 1520 1512 1622 1617
55000 3307 - (3209 2008 1908, 1716
&o000 1413 3219 3u10 2908
65000 3uLs 2705 2805 1908
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oo income Cloud treeking informtions for AOD

was, as for ’ ve sourcese The contributias of each of
the sources (listed below) will be discussed in subsequent paragraphs.

Sampling aircraft reporte
Sweet-Sour report
Special Cloud Tracking Plights
Weather Reconnaissance Flights
AFOAT-1 Flights

 

  bane Gs : a i 9 s 14,000, 25,000, 55,000

and 70,000 feet om ROMEO day. The winds at thelowest levels (Surface to
6,000 feet) were from the northesst at an average speed of 10 incte and car~
ried very light particles from the base cf the stem toward the southwest.
This movement wee verified by subsequent aircraft reports. The next higher
levels of the stem (8,000 to 20,000) appeared to have acved to the weet-north-
weet at an average speed of spprewimately 12 incts. This segnent should have
pat to the north of Pniwetok. Ite early novenent te clearly peflactes

cloud tracking aircraft reports. The upper oe of the sten
mushroom moved cut to the north and the north-northeast (see Appendix I).
It will be noted that the 55,000 and 60,000-foot levels are an exception
© the northerly trend of cloud movement. These latter levels aoved out
generally to the ncrth and then east. Fallout from these levels could have
been carried back over Bikini and Bniwetok by subsequent "easterlies" at
low levels. It is believed that this mechanism caused the fallout observed
at Bikini approximately 36 hours after ROMEO and also that observed at Mmi-
wetok roughly 12 hours later. This fallout was of little consequence other
than as a "yiuisance® factor (20-40 mr/hr at Bikini and 8-10 mr/hr at Rniwetols)

Incl. 6 . 1-36
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passing through a rain shower while responding to the above instructions.

Appendix I).

be
was at 0903

was negative.

of the aircraft.
ted the similteneous collect.

1033, 1038 and 1057 Mike
Subsequent
The nex® report at 0933 Mike

of the pattern to "cool off”,

ion of 3 "white, frost or movon the front
At this time the aircraft was ordered to the south end

e was noted, however, in that Wilson 3 repor~

within minutes of the time which was forecast by the
At 1219 Mike radiat

ported at the north end of t
of the same fallous encount

One significant differen:
ered by Wilson 2 and which will be discussed be-

ic

he pattern.

Mile (ROMEO plas 2:48) at the

don levels of approximately 2

me fare ettres canuee vert

at

by
south end of t.

the
reporte at the south end

oa

Wilson 3 at 4,900 fees

“indicated contaminati
)

P
This was undoubtedly the lowest Level of the stem since it was encountered

he
h end of the track

pattern

rack (see

f
of between 50 and

THe frost-like material wes washed off in

Te is believed that this wes some

re-shot air radex and
r/he were re-
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shawere. Subsequent readingsin the were se a
mately 1430 Kile, Wilose 3 wae axdeded te attenps to locate the couthers-
edge of that portiewof the cleat belies patina weet-nertineste.- _

” he preceed fram the helding pattern to 12.5 nortir=- —2

Ha lia
l

i
t
y

ie
ee

l
d

i!

th
y

n
e

t
h
a

i
s

| | i ;
the aircraft was directed to proceed with the originally specified
east of Bikini. Subsequent seareh cut to 13.5 north - 171.5 east (100 niles |
west of Bikar) and thence to base resulted in reports of no radiation above

@. Subsequent Wilscn flights (for plus one day) were cancelled
when it appeared that nc appreciable air ccntaimination existed at that time
in the visinity of the test site.

6. : Tw Petrel Juliet weather recon-
naissance flights were f cn plus cne day. These flights were flow to
approximately 800 NM to the scuth of Bniwetok and indicated essentially sero
air contamination. ‘
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swept
yield

he

oOut by this -proceas wea used as the contaminated area for
device.

wind speed at 40,000 feet.

L~39

The same process was used for the 40,000-foct level
us of the circle used was the radius of the mehrocn

For ROMEO the radius of the

ft
ra
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s
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e
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t

i
e

i
5

iF

@
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|

CLASSICAL RADEX

t
i
e

k

si
te
t
“

a redius of 2.5 NM wap drevws abous gx
donate To forecast the axtent of these arena at 10,000 feat «

ted area wae placed on this cirele.
und Sere.

 

int around the circumferenes of the circle (see sketch)

RADEX FOR HIGH YIRLD

orientation of the radex an area ws generated by mov
While mintein-

Then the sero



sampling eren ond the novensn® of contamination sezces the reevtwect patters:
of Wileetsinssefte. < oa -

ao The Aip Madeefe for ROMEO. were quite susceesful,
primarily dup to the changes ineceporated since BRAVO.

Wi. The clout ¢: established the excellent corre~

Gs The eleud treekcing operations yielded timely and reliable infor-
_ ‘mation early establishing the fact thet there were ne elements of the ROMEO
cloud whieh necessitated evacusticn of Iniwetel: op Ujelang Atolls.

@ Ne hasardoum fallowh cppvsreé likely in the Guam, Ponape ce
Hawaii arene ap a result of KM. .

@. The techniquesfor drewing the ely radem for yield
davies we quiterelishles ” Mes

te ¢ A critique. should be held with theWilscs aircraft
crews ew minor date reporting problems which arces during,
ROMEO (Thiswae accomplished on 31. March. ).

2 Appendices —
I. Wilson a/C plot (AaB)

It. Air Radex
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WXKORG Aisberne Menisering Survey Flighte e/a 27 Yavek 1953.
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SMUOF HE STATS oF TRANSIONE SEPFDND DF TR ACI PCNCT
AREA CM OB ABOUE 87 MARCH 195%

ae A
—e-" tt

=_BasteTocco sources of informations

te FC un, Kwajalein at 270600,

be LSP 1157, 10-459, 170-148, course 2n, SOA 9-5 knote.

7s LST 9035 and LSI, 9039 (French vessels) 19-318, 166-28,
course 270, SOA 10 knots.

@ Fishing vessel last reported 7-30N, 168-O0B, course 330.
(No further contacta in Area Green and sector searches. )«

e. KAIXO MARU departed Wake 2215,5¢@. Estimated 262000M position
1ON, 17483 destination 10N, 175Re

f. MALIKA (British vessel) requested by ComlavYor Marianas at
221900M to stay clear of enlarged Danger Area.

g- DAI MARU departed Wake for Japan 220130M via route point
20N, 165Ee

he USS GENESSEE, 14-10N, 179=39W af 271200Me. ETA Pearl 3022002, ©
course &Z.

i. Visual/Radar search aircraft contact: One Japanese fishing
boat, Noe KN2L82, 15-O2N, 167-53E, course 115, SOA 10 mots at approximately
221300M. Patrol plane diverted vessel to course 90; no further contact
made of this boate

je Visual/Radar search aircraft contact ab 211130M, one fishing
boat, 19-45N, 161-18B, course 120, SOA 10 knots, nationality doubtful.
Upon direction, search aircraft turned stranger to the northeast at 1230M,
No further contacts made of this boat.

ke M/V GUNNERS ENOT, 270600M, position 7-10N, 146&E, course 270,
SOA 10 knots.

1. MAV ROGUE, 27060CM position Kwajalein.
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The first attempt to fire KOON was 6 April, This headquarters and«‘
task group staffs deployed to Bikini on 5 April and set in motion the
entire sequence of pre-shot events, Area GRESN was searched on 5 April -
plus a seotor search 24,0 NM wide to 600 NM centered on 30° true from CZ.
Complety advisories were issued to the British Sampling Unit on Kwajalein
and to CICPACFLT. Forecast surface and air RADEXES were issued to all
task force units. The series of briefings continued until midnight; ul-
tinately resulting in a postponement of the shot for 24 hourse

PC 1546 had been ordered to Rongerik to serve as floating housing
for the weather detachment and Project 6.6. Arrangements had been made
for the Officer~in-charge, Wake Island ‘/eather Bureau Station to assums
radsafe momitor responsibility for ‘Nake and to make special rcports to
the task force headquarters if and when intengitics passed through 10,
50, 100 and 500 mr/hr and as required by cirewnstances above 500 mr/hr.
Radiac instruments were supplicd to the ‘lake station by TG Tete In ac=
cordance with operational requirements the task force flcet was positioned
in a sector from 90° to approximately 120° from GZ, minimm: distance 26
NK. >

' By morning of 6 April the synoptic weather situation was such as to
forecast favorable shot conditions for the following day, At approximately
Loci, 6 April, the forecast surface and air RADEXES wore issued as fal-
lows:

Surface RADE: True bearings from GZ 240° clockwise to 70°
radial distance 90 1% for H to H plus 6 hours
plus a circular RADEX around GZ of 15 NM. A
recomondation was included with the surface
RWWEX to move the Control DDE to 240° and 90
NM fram GZ, and to move the task force ships
to a southcast position from GZ as soon as
possible post-shot.

Air RWWEX: H plus 1, 10,000 fcet and up (truc bearings from
GZ):

°
240, clockwise to 20° maximr: distance 20 NM
20° clockwise to 85° maxisum distance 30 NM

40,000 fect and up (truc bearings from GZ):

- 240° clockwise to 10° maximum distance 25 NM
10° clockwise to 95° maximm distance 45 NM

For H plus 6 hours nultiply above distances by six.
Duc to initial cloud growth, supplomentthe 10,000

Hel



foot RiDEX for H plus 1 hoyr with sector bearing
"= 5% True, clockwise te 240° True, maximum dis=

—“——~ —- *- tance § NM. Supplement tho 40,000 foot RiDEX =~
av. waieee- , for H plus 1 hour with sector bearing 95° True,

¥% clockwise to 240° True, maximum distance 15 iM. cvs

At abouts the same time, tho routine H minus 18 hour advisory ws.
dispatchedto CINCP..CFLT announcing KOON schedule for 070620M, weather
pormittyig., The advisory included the forecast 72-hour air particle
trajectories for ten, thirty, fifty and sixty thousand foot. 4 stata=-
ment was included to the offoct that no significant fall-out was fore=
cast for populatcd Marshall tolls, It was recommended that no air
routes bo closods No health hazard problem was forecast for surface
routas outside irca GREEN. CHICP..CFLT was advised that an intensive
search was boing conducted ‘n .rca GREEN and in a sactor 240 NM wide
out to 600 NM centered on -ue bearings 45° from GZ. is an additional
safoty measure CINCP..CPLT .as rcqucstcd to divert all ships from tho
soctor Dangor .rea 240° clockwise to 95° to 450 NM. No know: tran-
sicnt ships were in the arca. (Note: The sector scarch on 45° was
subsequently cancolled due to a similar search on 30° the previous day's
It was docided that the soctor scarch would be conducted post-shot if —
necessary. Que to the low yicld, this requirement did not matcrializo.)

Tho British Sampling Unit on Kwajalcin was notified of the current
scheduled shot datc, and informed thet further information would be in=
cluded in the H minus 6 hour advisory.

at the midnight Command Bricfing, the forceast shot time winds were
favorable, having considerable southerly flow in tho nid~lovols. Howe
aver, light to moderate scattcred showers wero f=recast for H-Hour and
beyond. It was decided to stand firm on the decision to shoot and to
take a lock at the woather/radsafe situation agein >t 0430 on shot day.

The forecast fall-out plot by clliptical approxinztion is included in
.Inclosure h.

abt approximately 22004 CTG 7.4 wes directed to sct up the first
two cloud trackers, Wilson 2 and Wilson 3. i/ilson 2 :2s directed to
seerch from H plus 2 to H plus 14 hours from base to a three-hour race=
track holding pattdrn 50 NM west of GZ at 10,0CO fect, thence to a 500
NM scctor with liniting true bcarings from GZ of 65° and 95° at 10,000
fect, Wilson 3 was dirceted to scarch from H plus 2 hours until re-
leased, in the holding pattcrn specificd above, at an altitude sclectcd
by the pilot to clear natural clouds, but not in oxcess of 6,000 feet.
(‘lson 3 ultinstcly flow at 4,900 fcet,)

Based on tho recommendations contained in the Surface RDEX dircce
tive, CIG 7,3 informed all task groups of the following ship movements for
shot time: the H-Hour position of the Command Ship (ESTES) would be cn
true bearing from GZ of 88° at 25 NM. ..t H plus 5 minutos, (i.¢., after
completion of firing requircncnts) tho Command ships would commcnee noving
south at 15 kmots. Its probable H plus 2 hour position and thereafter
would be 134° True, 33 NM all from GZ with a possibility of moving fron

lied



that positdom at approximatd1y A plis 3 hours 1f tho situation pore
mitted. The Flagship of CTG 7,3 (CURTISS) would initially be on true
pearing 120°, 25 MMall frou GZ, thes nove south approximately 15 NM
after-Hpiuw 10 midutes (i.c., after completion of Raydist requires ~~
nentee)_ ad other shipe excopt tho destroyors would move south with
tha CURTISS post~-alot, and miintain shot-tine spacing and dispositions s+
relative to her, The Control DDE would bo at 240° True at 90 NM all
fron GZ.

Ab 6 April a directive wos issued to rus NYKOPO Flight
ble on’KOON day, the survey aircraft to takaeoff approximately 071500M,
by-pass Bikini, avoid contaminated arcas, mako in-flight reports of data
and to continue the ible pattern at least to Taka if practicable.

At approximately H minus 6 hours, the British Unit on Kwjaloin
was advised of tho forecast 72-hour air particle trajectorics and tho
forecast GZ HeHour winds, authority was included for the British Unit
to penetrate the Danger urca in acccrdsnce with scranble and routing
instructions to be issued by CTG 7.4 posteahot. By a previcus advisory
continued for 7 «4 , the British Unit had been directed to fila flight
plana through the Kwajalein Liaison Officer using the task force advisory
as authority for KOON flights.

A final, woathor radsafo check wes made at O430M with no sicnificant
change made in the criginal forecast. The final observed GZ wind check
at approximately 0530M was favorable; however, at shottime there waa a
large rain shower between the fleet and GZ, possibly extending to Gz it-
self. Cloud cover extended up to 40,000 feet, with a broken base at
2,000 feet. Transient shipping contacts being favorable, KOON was de=~
tonated on the surface of the western tip of Eninman Island at 070620M__
april 1954 without undue incident to the embarked task force personnel
and shipa. Post-shot adviscorics were issued prior to H plus 30 ninutes
to the Chairman AEC, C/S army and CLICPACFLT as on past shots, indicating
time of detonation and a general statonent of safety of porsommel. Due
te the low yleld of the task force fleet to the scuth was canecclled at
0630M.

Based on a prelirinary damage and radsafe survey made by helicopter
at approxinately H plus 2 hours, all units of the task force were issued
an advisory directivo as follows: SUG.R through OBOE and NiN not appre~
ciably contaminated; Rehour expected to be O7LLOOM; CTG 7.3 have task
force vessels stand off the lagoon cntrance at LOOOM pending the oute
come of the lagoon water survey of tho TRE and NN anchorages; upon
confirmation of Rehour, all units re-cntor N..N anchorages in accordance
with previous instructions.

During tho carly morning hours the two cloud trackers (Wilson 2
and ‘Alson 3)made no contact with the cloud except one reading by ‘Hil-
son 3 of 15 or/hr west of Bikini, Following the holding pattern scarch
“Wilson 2 advanced at H plus 5 hours to its upwind sector, ‘/ilson 3
was directed at 1220h to scarch a 30° sector centered on 45° True fron
GZ to maximum range at 9,000 fccet. .

M-=3



By 1000M an additional advisory directive was issued to all units

confireiing Rehoure This dispatch stated that cloud tracking and cther
operational flights singe H-lour indicated no radiation hazard to sume

face-oporutionsofta flight operations at any altitude south of Bikini.
Itgdviget that tho preliminary lagoon wator sampling indicated NN an~
choreges bolow safe radiation linits. Further, it included tho Radsafa

survey«in mr/hr contamination as follows: SUG.R 45 nacimm, air strip
15, UNCLE 25,000 at 300 fcot, T..RE anchorages 3,000 at 25 feat, NN.

25. R-hour was announced for lOOCM, and that cffoctive at Rehour, re=-

covery spirations would bo controlled by the Radsafe CENTER of TG 7.1.

Wator air traffic in tho vicinity of NiN anchoreges and to the air
strip was declared radsafe unrestricted provided no landings were nade

on islands other than OBOZ. All other watcr and air traffic was do-

clared subjoct to clearance by the Radsafe CENTER. Swimming in the

Lagoon was prohibited until furthor notice. .t Rehour, all units were
directod to cocmenco ro-ontry to NN anchoragos in accordanco with
previous planse

Due to the low yiold and the favorable observed shot day winds,
NYKOPO Flight ..blo for KOON day was postponed to K plus 1 day.

Throughout the shot day, cloud tracking wes routine and in ace
cordance with plans. Tho fcw, low intonsity, contacts nado with the
cloud did, howover, fit the forecast fall-out pattern. 8 a consc]=
quence, all Wilson flights aftor Wilson 3 wora considered unnecessary
and CTG 7.4 was notified accordingly.

Due to the high contamination in the vicinity of GZ (in the la
goon aga woll es on land), tho southwostorn portion of tho lagoon rapidly
concentrated high intengitics ovor the watcr and in the slowly flushing
channels to tho southwest. Specifically, Enirtiku Pass (off the west
end of T.RE) wes particularly prominent with a slowly flushing, high \
intensity, nilky residue. .s a consequuncs, CTG 7.3 denied use of this \
channel to all ships until furthor notice. ‘

Based on the Wilson holding pattorn flights, no fall-cut was antici-
patod at Eniwetok or Ujelang, This was verificd at approximately 190M
on shot day through a report received from the radsafo monitoring systcens
at Entwotok to tho effcoct that FRED, click and URSUL. wore reiding back=
ground,

In accordance with plan, the first (and fin-l) 2000K post-shot advissry
was disprtched to CINCP.CFLT. CINCP.CFLT wis informed that further ad-
visorios would be contingent om further circumstances. Tho advisory stated
that due to the unexpected low yicld, no significant radsafe problios were
anticipated. No change wes made in the forceast 72-hour cloud trajectorios .
a3 given in the H mirms 18 hour cdviscry, ind 4 statencnt wag included that
no health hazards wore oxistcnt or forceast for surface or air routes. The
advisory further stated that no significant fall-out was cxistent or fore}
cast for populated atolls, but that NYKOPO Flight ..ble hid been scheduled
for K plus 1 day. CINCP..CFLT was informed th:t any KOON readings in exe
ecss of 10 or/hr would be forwarded,



Ors 9 Apetl CINCFACFLY war nitormed that the following spperen®-
increases in rediation intensities were experienced in the Marshall
Islande ag & result.ofXO(Hs (In mr/hr on @ April) = Ailinginas 47,

51, Bikar 16, Utirik 1C, and Take ll. CINCPACPLE -
wasavizedthat ne special action ws required.

On12 April, Gnformation received from CTC 7.3 relative to ship
congemination was passed to CLICPACFLT in accordance with a post-ER.VO |
request by CINCPACFLT for such information. This advisory indicated
that2ne teant fall-out was reported on any ships, that although

small’! part of the lagoon in the vicinity of shot sites was highly
contaminated, it was not axpected to become a problem to ships.

On 12 april, in accordanes with lagoon water sampling, and in
the interest of moralo of the Bikini garrison, swimming was pormitted
on the Isgoon side of the north end of NuN.

tt

Since the activitics of the AEC New York Operations Office had
a@ considerable impact on task force post—shot off-site radaafe
operations, the final report of this agency is suagonted as additivnal
information on the long-rango aspectsof KOON,

7 Inels:
1. an Evaluation of Weathor Forecasts for KOON.
2. Tabulation of KOON Pre-shot and P:st-shot windsfrom Task Force

Stations.

3. Forceast and Computed KOON 72-hour air Particle Trajectorica.
4. KOON Ground Zoro Hodographa.
5 KOON Shot Day Ground viadiation Intonsitios On-Site,
6 air Radsafo Operations for KOON.
7. Proliminary Results, NYKOPO ..irborne Monitoring Survey Flights,

onfabout 7 .pril 1954.
8. Summary of tho Status of Transicnt Shipping in the PPG irea ofa

7 april 19546
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AN EVALUAPYON OF WEATHER FOREQASTS FOR KOON
= . ae -

_le_Smmaryof woather immodiately prior to X-Days: On 31 March
a forecast wee issuod for 2 .pril- that indicated southerly winds for
levels~06,000 through 50,000 feet. This admittodly ms a long range
forecast with onl¥ fair confidence. Twenty-four hours lstcr, howevory**
it was evident thet no forosceable development of the circulation
aleft would give appreeiable southerly compononts to the winds aloft. .-
4% doop trough dominated uppir level flow between Johnston and the
Marshayls giving persistcnt winds with northerly components. On
the morning of 4 ipril, the trough showed a tendency to fill, and a
woak outdraft began to form east of Majuro. Tho development wma
Slow; only at 40,000 fcet was it consistent and progressively more
pronounced. On the morning of & .pril a foreesst based on the develop=
mont of the outdraeft was issued. Ry aftarmoon of the 4°8 a firm trend
had not been astablished and a forecast giving winds of 1 northerly
component was issued. .fter this wactilation over a three day poriod
the trend for tha developmont of tho outdraft nusr Majuro became firmly
established on the morning of 5 ..pril. The cutlook wag issued that
chances were good for southerly winds on 6 .pril, and if not that day,
certainly om the following caye .

2. The Weather Forecast: 3/8 cumilus, base 2000; 2/8 altostratus,
base20,000 feet; 6/8 cirrus, base 39,000 fact; scattered light and
moderate showers; increased buildupe in cirrus to south of area; shower
activity greater in Fniwetok area.

a. Observed weather: 3/8 cumlus, 3/8 stratocumlus, 2/8 alto-
curmlus at 15,000 feet; scattered rain showers reported at Eniwetok.

b, Comments on weather: Wilson 1 (reconraissance aircraft near
shot site) reported 2/8 cumlus and 8/8ths altostratus at 16,000 feet
one hour prior to shot time. at Eniwetok the cumulus layer increased
to become broken from 1400M to 1800M following the shot.

3. The Wind Forecast:

HEIGHT He=2h Hel5 H~8 Heol, OBSERVED BIKINI
(Thsds Ft) 0900M

90 090/40 090/45 090/40 090/40
80 090/30 090/30 090/30 090/30
70 090/20 090/15 100/20. ...100/20.... __.... 150/35
65 120/10 120/15 120/15 130/15
60 070/10 180/12 230/15 230/15 290/13
55 270/10 230/15 240/20 240/20 250/18
50 250/25 270/30 250/20 270/30 260/32
45 240/25 240/30 230/35 240/35 260/37
40 230/25 230/25 230/30 230/35 250/33
35 230/20 ~- 240/30 230/28 230/28 2L0/24
30 240/15 260/20 230/20 230/20 250/21
25 240/15 250/15 260/14 230/19 - 200/20

ore.
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(Thsds Ft)

ae

popausée

He2h
~

Te hae

240/17
“180/05

100/12
080/12
070/15
080/15
070/15
060/12

w

100/15.
090/15

Comment on winds:

(1) 504 of the forecast wind directions were within 10
degrees of the observod; 784 were within 20 degrees.
deviation was 60 degrees at 60,000 fect, immediately above the tro-

~ Hed

350/05
LtéVar

40/15
140/17
150/16
150/12
110/10
090/10

Hedy

230/10
180/05
160/15
140/15
100/15
080/15

. 080/14
060/12

OBSERVED BIKINI
0900M

210/16 |
170/15
170/12
160/12
150/09

090/12
080/20
070/17

The greatest

(2) 61% of the forecast wind specd deviated 4 knots or
less from the observed, and 89% deviated 10 knots or less. The maxt=
mum error wag 15 knots at 70,000 fcet. .

Ma?
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Date anZamaAPrit_195¢ Time C620.dt Local Observation Time0820

Clouds fewer CHMWINE8a12,005tops 9,000nidaeAteCumubh,., 18,000-

Suolgted_Toow30Visibility 5 les

See LovetPressweODTay Wind direction 222degrees Velecity 13 Kea 

 Surfece temp~ atF Dew Polat 75° HemiditySe% Veper pressure accessed

 

 

    

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

" ie winds lett token on CUttHO®Position Sinkini Time sastes0400M

ALTITUDE DEGREES KNOTS PRESSURE TEMP «(DEW POINT RH
Surface 039 : 29 : 1009.7: 8) °C: 786°C: 793 &
1,000 Fe arn -t7 1973 Bio £20

1,$00 t +. 9 :

2,000 060 : 16 : 949 12h: 468 : sz
3,000 e939 _: 06 1999 1 i9? : 19.0 :

4,000 120: O7 1 A7e ie: 17.5: $9.
5,000 (89 : Of 1848: I: 16.2:
6,000 {79 3 12 7 Sig 15,8: i492: 73
7,000 170: 17: 789: ~14.3; 3.5:
8,000 199 : 14 : 769: 12.7: 12.2:

9,006 2990 + [4 778s 2: (9.2:

1,000 Zi0 =: 14: 708) 98: 95: 78
12,000 190.1? : 688 : 68: 5.6:
14,000 t : eos : 3.9: -9.2. : 42

16,000 1990 : 190 1363): 0.3: -19.4 : 87
18,000 200: 19 :___ 322 : 23.8: -12.9 : 64

20,000 : O44 : 463: =?8: 23.6: 24

25,000 i990: 20 : 3396 :=-!8.0: -29.6: 24
30,000 210: 22 : 322. : -27.5: -32.9: 42
33,000 210: 28: 258 39,8: 2
40,000 239 : 34 2206 31 8:

45,000 280 : 24 t 16! 1 763.8:

$0,000 240: 35 : : :

§2,006 230: 39 : :
60,000 : : t :

65,000 : : : :

79,000 : : t :

75,000 :
80,000 ta

8§,060 t

90,000 : : : :

9§,000 2 : : oo:

100,000 : : : :
103,000 : : :

119,000 : :¢

115,000 : —~
129,000
125,000

138,000

135,000

140,000

145.000

180,006

REMARKS;
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\ _ BYKINTsKnAN SHOT. O690M@. 7 APRIL 1954:

~

Surface0623.>0815 _ 0420 ONLT 0813

2000B15| jm «(OTM 0820 O65

4000 = 0913 1108 1207 0912 1029

6000 ji 1706 172 1509 O8L5

sooo” 13 190919 «CL 1013

10000 1726 19h 20Ls 1712 1406

12000 LL0% 2020 1817 1413 1510

14,000 1306 1118 2008 1709 1810

- 16000 1410 2224 1920 1715 1807

18000 1313 2208 2010 1819 2803

20000 2108 2506 2204 2116 2610

25000 2508 2008 1920 2020 2116

30000 2315 1925 2122 2523 2231 |

35000 2430 2425 2128 2u2h 2232

4.0000 2340 2547 2334 2533 2548

45000 2432 2329 2624 2637 Zlsloly

50000 2731 2531 2435 2632 2541

55000 2430 ) 2339 2518 2629
60000 . 2713 2406

65000 1815 1623

70000 1535 1123

75000 0825

80000 - 0923



BATAETON-toos SHOT, 0630M, 7° APRIL 1954

LEVEL <=”sewnouie“3 hours SHOP H#3 hours H¥9 hours ~

‘surface=Sas & 0612 - 0610 1126 0610 ts

2000 O7l, = OTL om3 13, 1216

4000. “0707 0909 o9n2 1309 1512
6000 o90¢ 0705 | 0909,-———«105 1409

goco o91l 0805 0908 1107 1409

10000 1010 1309 0905 1507 110

12000 u422 1609 1307 1607 1805

1,000 1212 1709 1808 1608 1804,

16000 1010 1708 1706 1705 3307

18000 0917 1706 1703 2703 3310

20000 csi 1606 210% 2708 3212

25000 70208 21,06 2s 2322 2220

30000 2025 1926 2022 2120 2128

35000 Missing 2325 2422 2527 2435

40000 2334 213 2435 2335 2d

4, $000 2637 2737 2543 2425 25140

50000 2627 2640 2530 24,28 2541

_ 55000 2626 2535 2905 2530

60000 o6lo 0107

65000 0616 2105

70000 o719 O75

75000 O7L5 0733

gcoco - 0516 0723

85000 ost

ee,

MN -10



KUSAIE-KOON SHOT, 0630M, 7 APRIL 1954

LEV, -:

HeQ

houre~-,~ Hok"hours . SHOT H#& hours #8. hours

Surfasa- —IL03 003 1203 1306 1204

2000" +1326 1410 1210 1212 1017

1,000 3317 1116 1216 1116 1017

sooo“unas 126 + 126 ° 1016 1020

8000 1510 1309 1311 hil 1017

10000 1610 1310 1409 Wl2 1108

12000 1813 1510 1410 1603 1503

14,000 2001 1503 2501 1304 2106

16C00 0704 3404 0302 24,02 2411

13009 0815 385 1102 2506 2708

2200) 1207 2705 2503 2705 3009

2-00) 2006 1808 24,08 Ussing 2209

3200 1908 1905 2107 2420 3313

35009 2208 22, 2107 2120 2122

4,0000 2424 2119 2al2z1 2123 2008

4,5CO0O 2123 2121 2516 2315 2019

50000 2712 2715 2708 2715 au,

55000 2624 272h 2221

60000 2205 2210

65000 2706sD)

70000 1410 2506

75000 0622 0632

80000 0927 0724

85000 - 0931 1020

90000 1031

me.

neme ——_



LEVEL, _- #eé-houre—“2H-3“hours

KIAJSALEIN-KOON SHOT, 06301, 7 APRIL 1954

Surfagé®’* “710

2000

4,000

65000

70000

75000

“0713

pou

1209

1315

1415

1510

1310

1309

1109

1813

cll

1612

2232

2316

2719

2220

a Missing

0712

0612

0907

1307

1509

1309

1310

1219

1109

1412

1812

1920

2225

2h22

2518

252L

0215

23050

2706

O72.

- SHOT

op
ey

un
Yy

of

M-/&4

H#3 hours

0206

0920

1020

1017

1109

K hours

0710

1025

L015

1216

1012

1015

0912

0812

0810

1109 -

0704

2613

2416

2337

2432

2636

2405

0609



LEVEL, Hebnoure“eyhoard

Surface”? ~0907"

2000

4,000

&000

8000

10000

12000

14,000

16000

18000

20000

25000

30000

7.5000

2000

4,5000

50000

55000

60000

65000

70000

75000

“0000

85000

90000

95000

2.00000

105000

" 20915
LOLO

voo12
1013
agu2
o910
ogLL
1012
1208
ll

181,

1608

2605

2418

2020

2617

AJURO-KOOM SHO, 0630K, 7 APRIL 1954

a O913- .

O97

0915

0913

o915

0812

0909

1013

1022

1109

1008

1€13

1708

2604

1924

2612

2619

2723

SHOT. Heb hours

0509 0507

0715 0821

0915 0919

0917 _ 1018

1016 0916

1212 1018

1082 1019

1113 09s

1109 103

W121 1406

1510 1610

212 2207

2512 2311

2608 2618

232k 2327

2612 2023

2724 2621

2422 2624

3411 1517

1912 1913

0809 0516

0845 C846

0852 0854

O86 0866

0869

0778

0877

0787

An-+?

K

ue



PONAPE-KOOM SHOT, 0630M, 7 APRIL 195

LEVEL, _. Enb-hours ~" «."ie3 hours SHOT HZ hours 9 hours

surface? “Cain Calm, Calm Cala 0510

2000 *1009 1025 Lios 1116 0812

4,000 3006 1110 1117 1118 1010

6000 205 1205. ne 15 1013

8000 1112 LOLS 1110 1210 152

19000 O91L 1017 1115 123 1z

12000 O716 o9lL 1009 1520 1012

14000 O716 0206 0505 1510 1307

16000 O1L OL05 = 3606 0308 1007

- L$GOO OsLs 0405 0607 0308 0908

20000 1013 0612 0909 0508 1208

275000 1612 2024, 2305 2205 2124,

30000 1608 2017 2212 2u18 24.22

35000 2113 2519 2520 2420 2325

4.0000 2223 2327 2323 2121 2129

45000 2229 2021 21,28 2528 2622

50000 2720 2728 2730 2532 2328

55000 2022 0216 2310 211 2422

60000 “3320 2407

65000 2712 2510

70000 1510 1403

75000 0938 0612

80000 105% 0720

85000 1059 O710

90000 0958 1345

95000 ee. 1248
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(1} BIKINI FORECAST 07/0620M AFRIL 54
_ (MADE 06/2200M APRIL 54)

(2) BIKINI FORECAST 07/0620M AFRIL 54
a) (MADE 06/1500M APRIL 54)
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l, Gaus"te a 7
ete” mie = mee ines :

' ">. ‘Se KOON cloud reached an altitude om the order of 50,000 to
¥$,006 feet. htr Rad Safe operations for KOON were successfully

cofdyeted and reeulted in mech tinely informatios on Post-evens
comdiitone.- This effort indicated that the lowest section of ths
cloud stem, up ta perhape five thousand feet, moved to the west at —-
pene velocity of about fifteen mots. Contact was madu with
t segnent of the cloud by scloud tracking aircraft which reported
& maximm intensity of 1§ Mr/Hr at plus five hours fifty miles to the
west of Ground Zero (BIKINI). Continued fallout and dispersion dise
sipated this material rv to ite arrival at Eniwetokse The middle
seguents of the cloud (six to twenty-five thousand feet} initially
moved north and then east~northeast at about fiftees imate. Con»
tact was also made with fallout from this portion of the cloud at
the forecast poeition. It wae this level of the cloud which subs
sequently caused fallout on Rongelap and Rongeril Atolls. The tog
section of the cloud, up to fifty thousand feet, moved to the caste
northeast at approximately thirty mots. Excluding the Rongelap/
Rongerik contamination, there was no evidence of significant falle
out inside or outaide the PPG.

2. GENERALS ‘
Be os of ormations

Gloud tracking information for KOON was available fros
five sources, The contribution of cach of these sources, which are
listed balow, will be discussed in sudsecquont paragraphs, ‘

Sampling Aircraft Reports
Sweot~Sour Reporte
Special Cloud Tracking Flights ‘
Weathor Reconnaissance Flights
APOAToL Plights

be Overall, Cloud Movement (within the =PG):

The Bikind winds observed shortlyaftur shot timo were
as shown by the hodographs, From the hodegraphe it can be scon that
the KOON cloud, whose maximm height was of tho order of fifty thoue
sand fcet, was influonced by two wind shoars. Tho lowest lovol of
tha cloud (surface to four thousand fect) was influonced by the winds
from the cast which averaged sixtcen cuts. Since this sognent of
the cloud was so thin vertically all but tho lightost particles should
have fallon out within a comparatively short distance of Ground Zero.
This undoubtedly wis the caso since it was contacted only to the west
of GZ and because the ground station at Eniwotole rcpartod no radia-
tion readings attributable to KOON, Tho initial movenont of the mid=
dle cloud (four to twonty~five thousand fcot) was influenced by the

INCLOSURE 6 ° Me25
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be

Se

generally scutherly winds at those levels which hed az average
yolocity of twelve knotse Subsequent movomont was to tho cast.

and is refloctedby the air particla trajectorics. This force

cas wawvorified by of the KOOM day cloud trackersw It

wae undoubtedly this sagmont of the cloud that caused the fall=

‘“hu§.Sbaorved orRongorik and Rongclap Atolls following KOON.
Unfogtunately thore is no data svailable on tho tim of fallout

at either of these atolls. On tho basis of tho cloud tracking

data it; would appoar that this fallout should have commenced

aboutycight hours after the shot. Tho highest lovels of the cloud
(twebtty-five thousand to tho top of the mishroam at about fifty
thousend feet) initially moved to the east~northoaat at about

twenty-five kmots. This movement continued in the sane general

direction outside the PPG. Other than the fallout on Rongerik

and Rongelap, which has beenpreviously mentioned, no other atolis

wero mterially affected by debris from the KOON clouds

SAMPLING ALiCRAFT REPORTS:

Aa in the case of previous shots, these reports were recorded
by RadSafe personnel aboard the command ship from plus two to plus
seven hours. Reports from these aircraft provided the first data
available on the maximum cloud height and initial cloud movement...
The sampling activities of the planes confirmed the accuracy of the
forecast air radex (see App II). As would be expected, the radia~.
tion exposure of the aircraft crews wae relatively low.

SWECT-SOUR_ REPORTS:

These reports were submitted by any aircraft encountering radio=-
active. contamination and not reporting by other means. No such ree
porta were received following KOON.

SPECIAL CLOUD TRACKING (\ILSON) FLIGHTS:

a. The initial phases of the KOON cloud tracking effort dupe
licated those which were so successfully axployed for ROMEO, Two
\WB=29's, WILSON T.0 and WILSON THREE, were placed in a holding pat-
tern fifty miles west of Ground Zcro at plus two hours, As will be
seen from App. I, the location and orientation of this pattern is
such that any cloud segments moving toward sither Eniwetok or Ujo=
lange should be intercepted by at least one of these aircraft.
WILSON THREE, which flew at 4900 feet in the pattern, should have
encountered any matcrial, being carried by the winds below the first
shear level. WILSON , flying at 10,000 feet, would be expected
to vorify any westerly movoment of the middle cloud.

&, Tho .ILSON THREE aircraft made the only contamination con-
tact in tho racc-track pattorn at 2335 Zebra (plus 5:15 hours) fifty
milos west of Ground Zero. This contamisation (15 Mr/Hr) could have
had two possible sources. Tho first source being that of vory light
particlos from the lowest level of the cloud. doth tho air radex

Ma26
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and ther hodograph forecaue sucn-particles tsetrpive ay this positios e@ _.
plua five hour, A second possible sourve wee fallou® from & highes por=
ties of the eloud (perhape as higha# twenty thousand feet). Inthis.
event the particles wuld have moved first ta the nort& and thes havo beer ©
earrévdtuck to- tiie west by the "easterlies". The former source ip. ~= ~~
believedemst likaly since the time of arrival correlates auch bettes in
that case, Had tits contamination continued te move at its original specd
and dimastion, it would have arrived in the vicinity of SNTETOK Atolk
at approximately plus lixteen hours. The fact that ne such contaminatioss
was reported there is beliaved due to continued fallout and to dispersion.
Sinee further contamination was reported in the patterrr, "ILSON THRES
was difsctcd by Rad Safe to begin an orca search to the northeast at plus
six (0200Z) hours. This search was conducted at nine thousand facet. A
contamination contact of 50 ar/hr waa aide at OLL7 Z (plus 7 hours) 100
milesnortheast of BIXKII. This contaets tallics well with the forecast
position of fallout from tho twenty and thirty thousand foot levels = especi-
ally when it is considred that as a particle fall it was influcneed by
winds which were sligntly less strong. No further contacts were reported
by 7ILSON THRES. This was to bo axpectud since the remainder of the search
wos. to the corth and aast of the cloud's path.

c. “ILSON TO, flying at 10,000 fect, nade no contamination con=
tacta in the ractrack pattern prior to his departure at 225QZebrea. Three
contacts were reported, however, between 2348 and OOLCGZ in the area search
to theeast of Ground ceroe The maximm reading of 250 Ur/ir waa reported
at 2353 Zebra, 100 miles east-northeast of Bikini, at alaost exactly the
forecast 0020-Zebra position of the twenty and thirty thousand foot part=
tele trajectories. This fallout almost certainly produced the appreeio@
able (but not hazardous) contamination. of RONGERIK and nONGELAP Atolls.
Subsequent reports were only aircrart radinticn backgreounde

de Subsequent “ILSON flights were cancelled:whem it appeared
that no ap regicble air contamination oxistec in the vicinity of the test
site.

6. "ZATHER RECONNAISSANCE FLIGHTS:

A POUTREL LILA weather r.cam aissa ce flight on plus one day mde a
cont:c& of aporoximately 3 Mr/Hr, 520 2ilcs southwest of Ground Zero at
plus 28 hours, This position grees well with the plus 28 hour position
of the very low levels of tho cloud. It is sore likuly however that this
moterial, which wis encountersd at tun thousand fect, was actu lly fall~
cut from a much higher levol. In that case thc mturial would Anve moved
to the northeast and then have been carried boek to the wust when tha
prevailing “eastcriics" reestablished themselves after KOON. A second
contest, this time of 4 Mr/Hr at twenty t-ouaand feet, nas-ma-do five hours
later narth—northoast of ENIVETOK. This mterial aust havo had a history
Similar to thet just discussed. In both enrsostha contamination appears

to have bBcon confined to a rol.tively small creay,.

Mel?



7. PLigurss .
APOaT=1. 8 flights ande radioactive sample collections to the

sous bétwees 8 and 10 April. Is both cases the cobra mee
fogmk tovbe widely dispersed throughout the areca, but aa ono would expect,

' the levels were qadta low (hundredths of an iir/Hr). The first Might, ,
reported its peak colicction 170 ailis southwest of HAiAIT at 0200 Zebra,
9 Aprid (plus 56 hours) at 14,000 feet. This point was directly along the
path of tite 40,000 foot air particle trajectory. /. sacond peak wis reported —
106 ; Southeast of HaAY%IL twenty-six houre later at 19,000 feet.
anothef® Lesa active sample wig procured off. the caust of Souther California
on 12 wapril. Alreraft opsrating from GU:/4 mde no col.ections of KOON
debris.

8 IN-FLIGHT EXOSURCS:

ALL in-flight radiation ex.ocaures of the aircrafts crewe participating
in the cloud trsexing effort vere whlk within Taek Force liaitationss

9. ATRRaDEXe
The KOOM air radex is attached as appendix IT, Because of the yield

of KOON the classical radex procedure was used in this post-shot revisica.
The technique considers the cloud to be essentially a point scurce in all
dimensions other than in a vertical direstion. The radex proved to be 4
reasonably accurate for.vcast of the conditions subsequently observed in |
the sampling and tracicing operstions.

10. ¢ IONS

& The iir Rad Safe operations for KOON were quits successful. In
particular, the cloud tracking operations early estcblished the fast that
there were no elementa of the KOON cloud which necessitated the emacuation
of nearby atolls,

o. <asausing that the forecast winds and trajectories sre reliable,
reasonably accurate forecasts can be mde of the areas which will be sub=
ject to fallout.

c. No hasardous falicut acpeared likely in the BUsM, PON..PE, oF
HATAIT areas as a result of SOON.

11. RECOM END).TIONS:

None.

appendices:
IL WILSON ./€ Plot
IZ KOON Air Radex
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” HODOGRAPH
_ZZ_RESULTANT WINDS AND —

- SURFACE. RADEX

  

 
KOON AIR RADEX FOR KOON PLUS ONE HOUR

et

M-28,



PRELIMINARY RESULTS NYXOPO AIRSORUS MONITORING SURVEY FLIGHTS
TOEaowOFa

 

_. [NEWYORK OPSRATIONS OFFICE, AEC) a

Wpcarcem (atoet MAXIMUM CRND ocak MAXIM GENES
wntsss othe:wiaa SOCAL TIME READINGS TIMB READINGS

aR | |
LAB 08091.5 0.17 120920 “0.0
Jaz 989930 0425 120930 s«0,.02
WOrHO 080756 ll . 120959 0.25
AILINGINAS 081022 57 121059 TeF
RONGELAP Island 061023 Se 121109 17.8

ROMGERIE 061C,7 82 ima 186
.- TAONGL OS1210 0 12027 0,

BIKAR 062,33.2 20 12345 8.0
OTIRIE 081332 .. 12 12415 3.2
TAKA 21328 18 12mg. LY
ATLUK 0613£3. Le7 LAL 0.8
JEMO 081,07 2.0 121452 Ook
LIKTEP COAL L2 121457 Ore ~
KWASALEIN 081A54. O53 121200 I.50

“Ground observation (probably erronecusly high reading)

BAER

NAMG 129915 Onde
AILINGLAPALAP 120937 Oyhe
NAMORIK 121013 0.3
BBGE 124037 Od

KITE Ia& 0.3
JALUIY 12336 03
MILE 121201 0.8
ARNO 121225 le
KMAJURO 121285 Od

ANT 121309 ed
MALOELAP - j2328 Oe
BROWS 12352 Od
Worus 121,04, 0.8.
KWAJALEIN 121452 ores
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le» Taste Yorgs-soupess:of informations
=)ee

whey.

doe

Ce

f..

Re

Le

Je

USS RECLAIMER, 10-457,.148-05E, course 270, SO. 10 kncts s
O61200M,.diverted to KWAJALEIN, EPA C7070CM,

LST 1146). 9-35, LEQ-00B,. course 9h, SOA 9 knots at 062200M,
A& O614,0CM alter course to 534, At C7OLLOM alter course to We

USS UNADILLA, 7-20M, 159=30%, course 117, S04 10 knots at 061200M
At O61L53CK alter course to Ibe

USS HANNA DDE at MAPALANTM Islandsh 061200M, tRence to PONAPE.

USNS GEN MORTON, 20-37» 176-128, course 267, SOA 15,8 kncta at
061200Mos

USS KARIN at ENTWETOK s® O046120CM,

USNS BARREDT (T-AP 196), 20-1N, 14%-4CE, course 87, SCA 15.8
knots at 061200M..

Visual/radar contacts by search aireraf® on Japanese fishing boat
19-28", 171-56E, course 125, SOA 8 lacta at approximately
O5L73CM, Subsequent visual/radary contact by search aircraft ab
approximately O41800M (cne Japanese fishing boat, 14-158, 172-LLE
course 100, SOA 6 Imcts), evaluated as the samp vessel,

Visual/radar contact by search aircraft, cne Japanese fishing boat
onal.171-325, course 315, SOA 10 mots at approximately

Visualjradar contact by search aircraft, one Japanese fishing
boat, 15-CIN, 169-315, cours 335, SOA 6 mote at approximately
061600Me Subsequent visual/radar contacs by search aircraft at
approximately O61900M (one Japanese fishing boat, 15-25N, 169-215,
cgutee 340, SOA 7"erota) evaluated as the same vessel,

2. COMNAVFORMARIANAS source of informations

ae

be

INCLOSURE @

MAV GUNNERS KNOT, PACMICRONESIAN Line vessel, TRUK st 061200M,

M/V ROQUE, PACMICRONESIAN Line vessel, NUKUORO at 06132CM, schedul
ed to KAPINGAMARANGI and return to PONAPS by 10 April, ,

M-30
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—the~tirst attempt to fire UNION was 16 April. The synoptic weather
outloola om the morning of 15 April was such that scutherwesterly flow could
be expectad the following mornings As a consequence the appropriate head=
quartere# and task group staff personnel moved to BIKINI during the morning
and early,afternoen of 15 April. At midnight, since moet of the factors to
be considered were decidely unfavorable, the recommendation was made and
accepted to postpone the shot for 24 hourse By 1500M 16 April neither the
most pessimistic nor the most promising forecast appeared suitable. The
decision was made te cancel the shot indefinitely, revert back to am 14-hour
capability of firing, and return the staffs to ENTHEIOK. Northerly components
between 20,000 and 60,000 feet persisted wmtil 25 April, at which time wea—
ther systema were such that, by noon, a southerly trend could be forecast
for the 26th. A decision was made to shect the following iay and to perform
@ sector search (in addition to search of Area GREEN) 240 NM wide cut to 600
NM centered on true bearing 46° from GZ. Arrangements were then made to go
afloat at BIKINI, internal and extemal agencies were notified of the proposed
shot on 26 April, and the next Command Briefing was scheduled for 1700M@. In
am attemp te get continuous wind-runs at RONGERIK, plans had been made to
substitute a PC boat to house tha detachment afloat at 2ONGERIK instead of
flying the detachment in for runs during daylight hours only. .

Prior to departure from ENTVETORK, CINCP.CFLT was advised at appreaximate=
ly 13304 that UNION was re-scheduled for 26061(M weather permitting, and that
the forecast 72-hour air particle trajectories would be submitted later. The
advisory further stated that no significant fall-out was forecast for popu=
lated MiRSHALL Atolls and that no closure of air routes would be necessary.
Further, the advisory included no health hazard problema forecast. for surface
routes outside Area GREEN ani a statement to the effect that an intensive
search of this area was being made, plua a 240 NM wide sector search ous to
600 NM centered on true bearing from GZ of 40°, CINCP..CFLT was requestei to
divert all shipping cutside the new Danger Area and was advised that no mows
transient shipping was in the area.

ee

By 1700M the observed lower lewals had become easterly to 10,000 and
westerly to 18,000, nevertheless the decision was made to continue pre-shot
activities until at least midnight. At a speeial briefing held at 210QM the ©
observed winds were sanewhat less favorable in the lower levels, veering
around counter-clockwise to 20,000 feet. Shot preparations were continued
in the hope that the southwesterlies in the mid-levels would persist at BIKINT
and at noints to the east. —~

At apnroximately 19COM the surface and air RADEXES were issued as follows

Surface RADEX: True bearings from GZ 285° clockwise to 80° radial
distance 100 NM for H to H plus 6 hours, plus a
cireular XADEX around GZ of 20 NM radius,

No]



Ale RADEZ, H plus 2 hour, 10,000 feet and up (True bearings from GZ)}8

eee Ll. aig? clocindse to 105° maximus distanee 25 MM.
tg 3 105° clockwise to 285° maxims distance 5 NH
ap wars"? ‘ .

- . * 40,000 feet ami up (True bearings from GZ): own

~ 2902 clockwise to 50° maximum distance 25 NM -

- 50- elociadise to 115° maximum distance 70 N¥
v 115° clockwise ta 250° maximss distance 13 NH

R plus 6 hours, 10,000 feet and up (True bearings from GZ)

285° clockwise to 9§ maximum distance 110 NM

40,000 faet and up (True bearings from GZ):

280° clockwise ta 40° maximum distance 65 NM
LO clockwise to 95° maximm distance 360 NH

i% aporoximately 20,04 the forecast 72-hour air particle trajectories
were dispatched to CINCPACFIT for the ten, thirty and fifty thousand foot
levels. No other change was maie in the previous # minus 18 Hour advisorye

At the QLOGM Command Briefing the forecast winds for H-Hour were east
northeast and light in the lower levels turning around counterclockwise with
increasing altitude, but light enough that resultant wind speeds in the direc
tion of NAN and TASE were very low. West southwest to southwest winds were
forecast between 15,000 amd 50,000, westerlies from 50,000 to 60,000, and
easterlies above. The radsafe situation was recommended as favorable except
for the light resultant winds toward the south, In view of the latter situa—
tion, a recommendation was made to move the taske force ships out te a point
50 NM southeast of GZ, except for those ships required to be in closer for
orerational reasons. No transient ships were know to be in, om approaching,
the H-eHour fall-out pattern, The decision was made to shoct on schedule and
to mowe the fleet as recommended except that ships required to be close-in
for operational reasons would move south immediately after H-tiour, It was
also decided to make a further weather/radsafe check at O400M. The forecast
fall-out plot by elliptical approximation is included in Inel 4. The new
technique, based on forecast time and space changes in the wind rattern for
H to H A# 2% hours, save a similar fall-out pattern except that its major axis
lay more along an east to east northeast line from GZ than northeast as given
by the above plot,

Based on the midnight forecast H-iiour winds, the surface and air RADEXES
were modified as follows:

Surfice RiDEX: Trué@ bearings from GZ:

240° clockwise to 270° radial distance 75 NM

Nod



270° clockwise to 80° radial distanee 100 0
_. Cipeulap RADEX around GZ of 30 18

etn 2ene” ae hee -

>AABRADER, iplue 2 hour, 10,000 fees ant up (true bearings frm G2)3

" . 95° clockwise to 35° maximum distance 10 IM a
35° clockwise to 95° maximm distance 35 NM

Fa 40,000 fees and up (true bearings from GZ):

85° clockwise to 50° maximm distance 25 \M
50° clockwise to 85° maximm distance 60 NM

H plus 6 hours, 10,000 feet and up (true bearings from GZ):

90° clockwise to 45° maximm distance 30 NM
45° clockwise to 90° maximo distance 180 NM

40,000 feet and up (true bearings from G2):

85° clockwise to 5° maximm distance 80 NK
50° clockwise to 85° maximum distance 290 NK

At approximately OCO3CM a directive was passed to CTG 7.% by voice and
TWX reference the first two UNION cloud trackers. Wilscn 2 was directed to
search in the racetrack holding pattern 50 NM west of GZ from H plus2te
H plus 5 hours at 10,000 feet, then to sector from GZ with limiting true
bearings of 65° and 95° to SOO NM. ‘“Jdlson 3 wae directed to search in the
same holding pattern, from H plus 2 hours until released, and at analtitude
at the discretion of the pilot to avold natural clouds bue act in excess of
60,000 feet,

The British Sampling Unit at Kwajalein was advised of the forecast air
particle trajectories, the forecast GZ winds for Hellour, and authorised to
penetrate the Danger Area if necessary, and in accordance with scramble and
routing instructions to be issued at H plus 14 hours by CIG 7,4. The advisory
included a directive to file a flight plan through the Kwajalein Liaison
Officer using the advisory as authority for UNION flights, (This unit did
not ee on UNION due.to engine failure on the one aircraft available
post-shot

During the early pre-shot morning period, the PC boat at RONGENIK was
directed to have all weather detachment personnel aboard by 26120M&M (i.e.
after rawin run) wd be prepared to move south at best speed in the event of
fall-out, or when so directed,

A final weather/radsafe cheek was maie at O400M with no change made in
the original forecast. The final wind observation at BIKINI indicated a
favorable shift in the lower levels such that the winds veered around clock=
wise with ascending altitude, Transient shipping contacts being favorable,
UNION was detonated from a barge off YUROCHY in the BIKINI lagoon in approxdte |
mately 120 feet of water at 26061CM April 1954 without undue incident to the
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to the embarked tasis force personnel, and shipse Post-shc™ advisorise vere
iseued prior to W plug 30 minutes to the Chairman AEC, army and CINCPACTLE
as on. past-ehots;-indieating tine of detonation and a general statensn® of: -
safety ofpersonnel. The large ships, rolieved of operational requirements |

to Fahain close-in, tumed south to am area 50 NM southeast of GZ. owl

Based on a revorted aertal reading in the roentgen range approximately
10 NM southof the shot atoll, Wilson 3 was diverted at arrroximately H plus
3 houre v7 the helding pattern to proceed at existing altitude to a point
20 NM south of NAN, to sescend to. 1,000 feet and overefiy the air strip then
to return to the holding pattern. Wilson 3 waa directed to make special
reports at these points and when any significant radiation readings were ob= |

tained. For the airstrip, Wilson 3 was also directed to report any visual
observations of the condition of the strip. Radiation readings on this spew
cial survey were essentially insignificant excert for a 6 mr/hr reading over |
the strip at 1,000 feet. Wilson 3 reported the strip and outhern islands
flooded and covered with debris. Subsequent grotmd survey of the strip in= |
ideated the major portion of the Wilson 3 reading of 6 mr/hr probably was a
combination of aircraft background and aerosol-type cloud in the vicinity. S

On the basis of the Wilson 3 survey, a recommendation was made ani accep=
ted to approach the shot stoll with the fleet to « point 10 south of NAB in
frepcration for the preliminary damage surveys Considerable time had beers |
lost in moving the large ships south and in cheelcing the reported high inten=
sity south of the atoll, In view of the small amcunt of experience with
wat.r surface shota (ii0MEO being the first in U,3s testing history), cautious
actions were imperative. Subsequent. movements snd events on shet day were.
delayed for approximately one to two hours, a factor of considerabley less
importance than taking an unnecessary risk with the embarked task forces

Wilson 2 and Wilson 3 detected no appreciable contamination moving to~ +c
ward ENIWETOK or UJELAND during the mrning of shot day, As a consequence,
Wilson 2 proceeded to the upwind sector at H plus 5 hours. Wilson 3 was
retained longer in the holding pattern to provide a safeguard agains any une
usual circunstances,, but was directed by L400M to an upwind sector from GZ
with limiting true bearings of 8§° and 115°out to a maximm distance of 500
NM. The altitude was srecified not in excess of 1,500 feet. ‘/ilson 3 was
directe? to make a minimum altitude survey over each itoll in the sector area
and to rerort the results of each such survey in adjition to routine reports.
(This survey, made between 1500M and 190MM, indicated the following atolls
with insignificant contamination: AILINCINAE, iONGELAP, RONGERIK, BIKAR,
UTIRIK, T.KA, .ILUK, JEMO, WOPJE, MEJIF and LIKIZP, Survey altitudes ranged
from 300 to 600 feet. Although some readings were as high as 7 or/hr at 450
feet, mich of these reading were aircraft background.)

Based on the results of Jilson 2 in the upwind sector (small amounts of
contamination in the vicinity of iONGEL\P) it was recommende: that the PC boat
at RONGERIK move at least 50 NM to the south as a precaution. This was accep=
tad, the PC boat subsequently being moved completely out of the area (for re=
fueling and re-supply as well as radsafety reasons), The PC soat departed
dONGENIK at 26133CM to 10-27N, 167<27E, SOA 18 mots, thence to BIKINI via
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route points 10-22%, 166-568 and LO-32N, 1456-048, SOA 12 mote, estinating
BIKINI a® 2705CQE with tha entire weather detachmens and project 6,6 perscae
nel aybourtsr- > 4-—~ rn

-

| “Based om the preliminary helicopter damage and radsafe survey male abgué
H plus 6 bours, an alert advisory was issued to all tase force units. This
acvisory indleated that OBOS and the air strip were not appreciably contami=
nated but that the strip was debris ridden to the extent that Might operations
would be iffpractical for at lease UNION day, Further, it was indicated that
NaN read or/hr at 25 feet amithat the water in the vicinity of the Nii
anchorages was not believed contaminated to a significant degree. R-Hour

was expected to be 26143CM. CTG 7.3 was iirccted to have the task force ves=
sels stand off the lagoon entrance at 100M pending the outcome to the lagoon
water sampling of the NM anchoragess Upon confirmation of R-Hour all units
were directed to commence re-entry in accordance with previous instructions.

By 100M, the lagoon water from the NAN anchorages having beer exemined
and fowyi relatively free of contamination, a firm i-Hour aivisory was passed
to all units, This advisory state? that cloud! tracking amt other operational
flights since H-Hour indicated no radiation hasard to surface operaticns or
to flight operations at any altitude south of BIKINE ani that the water at
the NAN anchorages was below safe radiation limits. [-Hour was announced for
WICH, «4 directive was included that, effective at R-Hour, recovery operation
were to be controlled by the aadsafe CENTER of TG 7.le .Lso, all water ant
sir traffic in the vicinity of the NAN anchorages and to the air strip was
declared radsafe wnrestricted frovided no landings were made on islanis west
of SUG:R. All other water amd air traffic was mie subject to clearance by
the Radsafe C_NTER. Swimming in the lagoon was prohibited until further no=
tice, it ReHour, all units were “lrected to commence re-entry to the NaN
anchorages in accordance with previous plans, Frior to re-entry, CIO 7.3
Adrected all ships 1t BIKINI, wmtil notified otherwise, to be ready to get
underway on 30 minute notice after nachoring. Use of evaporators was authorie
zed. The ships were 2zlso ‘irocted to keep wash Jown systems ready for immee
diate use except when this would interfere with essential ship actions.

Wilson 4 was directei at H clus & hours to perform his search centered
on RONGERIK with Limiting true bearings of 65° at 10,000 feet from H plus 12
to H -lus 24 hourg, thence to 15N, 163E to base. Since the Wilson 3 search
rattern iid not ultimately incluie 'OTHO Atoll, Wilson 4 was later Jirected
to pick up the minimum altitude survey >of this location in addition to his |
regular mission, No significant contamination was observed on the 240CM,
200 foct survey of ‘JOTHO on shot day,

Cloud tracking efforts subsequent to re-entry were mostly routine and
apparently in good agreement with the forecast. Details are included in the
inclosure attached hereto. By the evening of shot day, it was apparent that
no further clout tracker flights would be required following Wilson 4. CTG
7.4 was notified accordingly. NYKOPO Flight able was schetuled for 27 april
and requested to report accumulated data in flight when over TAONGI Atoll.

it 1900M on shot day a report was received from the radsafea monitoring &
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system eb EXIWETOE to the effect that FRED, ELMER and URSULA were eating
backgroumfde. ©5 yg
eeee

I aceordance with plan, CINCPACFL? wes advised 2000M cm shot dayof
thewires‘padsafecsituation. This advisory consisted of the followings ,
No sigfificant change in the forecast 72-hour cloud trajectories, no
cant fall-ous imiown to exist or forecast for surface sant air routes and for
populated stollse The advisory further stated that cloud tracking flighs
om shot indicated that the maim portion of the cloud passed to the eas®
northe and well to the north of a line througit RONCEL.P and UTIRIK. CINC-
ACFLT was informed that NYKOPO Flight Able was scheiuled for 27 april and

that the results of any UNION residing im excess of 10/mr/hr would be reported
in the next advisory.

During the shot day and throughout the night, ao smal], amount of light
secondary fall-out was encountered by come of the ships as indicated below?

USS COCOPA 262200K average 2 or/hr, maxima 4 orfhre 5:4.

USS MENDER 262100K Average 2 mr/hr, maxim & ar/hre Bee ess,

USS SHEA 270734 Average 3 ar/hr, naximm § ar/bre 1... |

Ls? 1157 261930M Average 2 or/hr, maximum 3 or/hr.

USS NICHOL:S § 261320M@—s average 15 mr/hr, maxtman 25 ar/bre 5755.
2614144 Average 37 mr/hr, maximaz 110 or/bre,_3.

(Notes NICHOL:S at 261443M reported all clear, ET.. BIKINE 261745me)

On U plus 1 day the second snd final, 200M advisory was disnatched to
CINCP.:.CFL?, stating that further advisories wuli be ccntingent on future

circumstances, The advisory indicate no significant change in the forecast
72-hour cloud trajectories snd ineluded 4 preliminary report of Flight able
on U plus 1 day which indicatei no atoll through T..ONGIreading in excess
of 10 mr/hr from UNION. Tha advisory included a statement that, based on low
level cloud tracker flights on UNION day, significant intensities were not
anticipated for the re ‘nder of the atolls on Flight able. (This was subse=
quentjyconfirmed, including KYAJ.LEIN, upon receipt of the Flight .ble Final
eport

On 1 May, information receivei from CTG 7.3 relative to ship contamina~
tion was nassed to CINCPACFLT in accorianc =BS
CINCPACFLT for such information. The advisory incicatcd that insignifleant ;
cofitantitration was experience iue to fall-out. It further indicated that the
lagoon contamination was presenting more of a rroblem, but that solutions
were being effected without telay to the vrogram and without anticipated over=
exposure to personnel,
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Since the aativities of the AEC.New Yorle Operations Office had a serve
siderable impact on task force post-ahot off-site radsafe cpsrationg, ths
finalreportof thieagenty is suggested ae additional information en the.
long-range,aspeets of UNICH. '

- ave : ~~ere ‘my . ; ae

7 Incles »"
f

1. An Evaluation of Weather Poresasts fer UNIGY
ze Tabulation of UNION Pre-shet and Post-shot Winds from Task Force Station
3- Forecast and Computed UNION Air Particle Trajectories
4e UNION Ground Zero Hedographe
5. UNION Shot Day Ground Radiation Intensities On-site
6. Air Radsafe Operations for UNION
7+ Preliminary Results of NYKOPO Airborne Monitoring Survey Flights ofa

. 2§ April 1954
@ Summary of the Status of Transient Shipping in the PPG Area 0/a 26

April 1954
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AN EVALUATION OF WEATHER FORECASTS FOR UNION

_l.--Sumary. of. weathew immediately prior to U-Day: At noon om the dey
preceeding the shot, it was felt that there was a good chance for the ine
arE¥E a€°10,000 fees (which had broken off the ENWeiSW trough at 201.
April near 13N 175E and had drifted te 1ON 16CZ) to expand and give southerly
winds over the Northern MARSHALLS. A forecast was issued to this effect. Om
the basis of this forecast an H minus 18 hour forecast was called for. The
indraft oentinued to move over ENIWETORK at 20,000 and 2§,000 feet but was
poorly Wocated below 20,000 feet. It was reasoned that since the indraft
waa expanding, it would move little and keep the winds over the target area
generally southwesterly at levels 20,000 feet and upe At ENIWETOK, however,
westerly to northwesterly winds would prevail at 30,000 feet.

Reconnaissance flights had been finding a great deal of weather be—
tween 1ON and the equator and westerly winds about 2N. A weak center appear~
ed at 1500 feet at 3N 164B around noose

2. The Weather Forecast: 5/8 cumulus, base 1800 feet, tops S000 feet,
with scattered isolated tops to 16,000 feet; 4/8 altostratus, base 19,000
feet, tops 21,000 feet; 4/8 cirrus, base 39,000 feet, tops 41,000 facet;
scattered light rain showers.

a. Observed weather: 4/8 cumlus, base 1800 feet; 2/8 altocumlus,
base 18,000 faet; 4/8 thin cirrostratus, base 40,000 fcet. Very light rain
showers had been reported three hours prior ta sho® tinge

be Comments on weather: Wilson flights (reconnaissance aircraft
near shot site) reported 1/8 to 6/8 cumulus, tops 3500 feet to 12,000 fost,
generally being around 8,000 feet; 1/8 to 3/8 altocumulus, base 20,000 feet; |
and 4/8 to 8/8 cirrestratus at 45,000 feet, following the detonation. Be=
tween four to seven hours after the shot, light scattered rain showere were
reported,

3. The Wind Forecast:

HEIGHT H-1@ H-9 Hate OBSERVED
(Thsds Ft) ‘WINDS H-Hour

90 100/50 090/60 090/60
85 110/50 090/55 090/55
80 Lo/,s 090/50 090/50
75 110/30 090/45 090/45
70 110/15 090/30 c90/30
65 090/10 110/25 110/25
60 300/15 270/15 270/15
55 290/15 280/25 280/25 220/09
50 270/15 270/25 270/25 260/28
45 270/25 260/35 260/35 250/40
40 270/35 260/10 260/40 250/40
35 250/30 250/40 24045 240/de

Inel 1:

N=-38



HEIGH? Ha13
(Theds Ft)

30wt= «240/20
25° 210/14
20 « 170/12
15 160/13
10 - 150/19
08 ra
06 (05)120/15
Ob
02
SFC

a. Comments on winds:

wv

HAF"

21,0/35
230/35
240/30
260/10
050/05
oes
080/15
080/15
070/20
060/15

Hendy

220/45
220/40
250/25
290/04
050/05
060/08
os0/15
o80/15
070/20
060/15

oe?

(1) 60% of tha forecast wind directions were within ten degrees
of the observed, 80% of the forecast wind directions were within thirty de
grees. The greatest deviation from the forecast winda was 70 degrees at
8000 feet,

(2) 60% of the forecast wind speeds deviated six knots or less
from the observed, and 93% deviated ten knots or lese, The maximus error was
sixteen knots at 55,000 feet, immediately below the tropopause,
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UNION

Date

26

APRIL195¢—TimeOGIO Local Observetion Time 9600. L

Clouds loverLOT

SC"

Bese [800Tops 3500widdle

0

$C__Bese 12000

EF‘W_YVERY_

THIN

“CI Visibility Su. Miles
  

Seo Level Pressure 1007.4us Wind direction OG@degrees Vetecity 18.Kis

Surface temp| Dew Point LG.F ’ Humidity 26s Voper pressure LOS6_

Local weotherCLOUDY RemorksSHOWEROBSERVED:

Lotest winds aloft taker on GURTISSPosition BIKINITimeL
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Surface oso: 17: 09g:zgeC: 24.2 °C: ot Me
1,000 Fr oso: 2) : 979 >24.8 : 21-2 : 78

1,500 o7o. : 19 : 988 : 23.3: 20:3: 79 .

2,000 090. : j@ : 942  : 220 : 19-4 : as.
3,0/ 090 : 17 : 208 ; 19-4 : LZ} : 8s

4,000 090: ig: a7? ize: 16:9 as
5,000 10990: tg 846 16-2: 14-2: S8
6,000 110 : ia : giz : 16-3: 02:8 : 30

7,000 1290: ia: 7aa 7 18:9 = - 02:2  : 48.

8,0 199: 76q._: 13.8 : 00-9: 70
9,000 izo.: (4 : 733 7 ie 2 Q485  : a?

10,000 lig: gt 7o7___:_ 09-9: Qi: 41
12,000 3890: ga: =:08-8 : - 98-4 : 62__

14,000 340: 04 _: 608 : 03:5 < - 96:7 : 50

16,000 240: —28 SQ3. 3 -O1-2 ° = tI: 7 : 45
18,000 2990 : 14 $22. 3-06-90 : - 15:5 : 56.
20,000 260: 18 493 2299-9 := - 16-3 : 63

25,000 200: 33 397 i217-9 > - 23-8 : 62
30,000 280: 49 : 322 1226-9 : Ma :

35,000 240° 44 : - 289 :-37-8 Ma

40,000 250: 40 _: 207. :- 49-5 M
45,0° 250: 40 : 1873-61-46
50,00y 260 : 28 : 123735 UM
55,000 2290 : og : Q97 :-77-$ M
60,000 ($7000) 1890 : 1s: 074 '279:-8 _
65,000 : : O87 :-@7-7 —_M_
70,000 : : : :
75,009 : : * : at,

80,000 : : :

85,000 = ‘10
on Ana . e



BIKINI-UNION SHOT, O61OH, 26 APRIL 1954

LEVEL .He& houra +. U-Z hours SHOT

Surfsew- ~ 0718

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

25000

30000

35000

40000

45000

50000

55000

60000

65000

70000

75000

80000

85000

90000

95000

~ . 0820
1027

7’1009
0205
0505
3210
3003
3008
2916
2525

3 0616
0818

1026

0917

0502

0604

3110

3010

30L6

2715

2627

2038

2343

2541

2844

2629

2822

2915

0517

0818

0918

1118

1317

lll2

350%

3606

2425

291,

2615

2033

2540

2540

2540

2628

2209

1815

At-//

tié3hours.

091s

0919
0917

O8L5
0815

LOLs

0609

0207
34610

2608

2229

2943

2642

2642

2439

2121

3402

1029

0940

0950

1031

0854

0574

3268

U/Ahours.

0816

1022

0909

1312

1313

3606

3408

2312

2529

2431

2734

2638

2643

1525

1914

0917

1026

1041

1241



ENIWEIOK-UNION SHOT, O610M, 26 APRIL, 1954

LEVEL  HeG hours,-He}hours SHOT

_Surfaaa- ~== 0616 ° Sy

- | 08222000

4000

6000

8000

10000

12000

14,000

16000

18000

20000

25000

30000

35000

40000

45000

50000

5 5000

65000

70000

75000 ;

80000

85000

90000

95000

100000

105000

1019

yoai2

0809

1805

2505

3410

2609

2307

1505

0611

3210

2727

2629

2624

2921

ogi.

2304

2724

O17
og21
1018
0213

ogos
1718
2720
32u,
2911
2201
1818
0517
2609
2627
2630
2628
2726
0907
2905
2711
0922
1037
0947
0950

0526

0820

1016

0812

0910

1504

2605

3315

3215

2611

2120

0517

3407

2527

2729

2633

2830

0204

N-12

H hours

O417

O719

0817

O9ls

 O9Lb

1310

2305

3310

3307

2907

1918

0523

3307

2620

2626

2531

2737

2810

Calm

Calm

1030

1036

O9bL,

0951

0868

0970

0973

0976

H¥9 hours

O4L6

0418

0712

1013

1211

0803

2503

0408

3105

3606

0412

2009

2608

2726

2826

2236

27h1

2107

3314

1017

0925

1040

1049

0957

0973

0968

0950



LEVEL. __Hed hours,~ He¥ hours ; SHCT

2000

25000

30000

35000

40000

45000

500CO

55000

60000

65000

70000

75000 .

80000

85000

90000

© 0816

O91L7
lau

0703

3203

2205

2008

2108

2621

2517

2724

2823

2520

302k

2820

a
0604
0919

0721

O74

1212

1707

2104

2511

2515

2620

2823

2721

2327

2623

3035

3036

0607

1019

0926

0927

O718

1708

2509

2807

2516

2517

2522

24.28

2722

2621

2321

2529

2923

2618

1313

/W-73

KUSALZ-UNION SHOT, O4LCH, 26 APRIL 1954

H43 hours

0807

0921

0831

0823

08121

3502

2705

2310

2215

2525

2420

2625

2623

2621

2330

2524

3017

1506

2914

2810

1024

1945

0952

096

0976

HY¥9 hours

0906

0912

1024

0924

0813

0406

0119

3608

2511

2516

2318

2612

2522

2327

2515

3009

1404

2916

2411

131

1050

1063

1067



KWAJALEINUNION SHOT, O410N, 26 APRIL 195%

LEVEL —~ Heb-houre- 2-Hej"hourg SHOT Hf} hours H¥9 hours

Surfage“OL m2 O72 o9lL

2000 * 1019 1220 1029 0818 1016

4000 yz 1226 1118 0919 1009

6c00 1216 1116 o918 aly 1309

000 0916 1112 1220 1012 1006

10000 O712 1132 12s 1023 1201

12000 ora 1oun 0817 1321 1312

14,000 0809 O75 O71s 1317 1525

16000 0906 0519 0916 1209 1821

18000 0605 0107 1515 1711 282%

20000 2310 2106 2220 2b15 2729

25000 2020 2230 2422 232k 2139

30000 2231 2232 2536 2431 2526

35000 2439 2336 2634 2641

4,000 2237 2330 2535 2143

4.5000 2432 2535 2747

50000 2536 2535 2669

55000 sak - 270

we,

AC =/of



LSE, _ eGhoure,-,- uo@hourg
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. PONAPE-UNION SHOT,OSIUH, 26 APRIL 1954

LEVEL, __hours...~Hi hourg . SHOT H¥3_ hours #9 hours

‘Surfages 0910° 0910 0910 Cala Cala
“2000 -, ons * 720 0716 O716 o71a
4900 O717 0720 ovis 0721 0823
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800d 2802 0306 | 2509 =| 3503 0807

10000 2705 280% 2807 0505 0603
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11,000 1107 0910 0910 0716 0812

16000 07 2209 1206 oa1s ons
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75000 096L 0953
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aT Ri PRR.

le SUSGRTW- 3 aan

: ‘Thiel stomte devige UNION of Operatdiom CASTLE wae detonated ad 1210 howe
Zebra’ 26 Apri 19540 The UNIOM cloud reached an altitude on the order
95,000 feet. Theiir Rad Safe operational im connection with this detonation.
were successfully conducted anc resulted in auch timely infermaticn os the.
Peat. conditions net only or the show atoll of BIKINE tu® alsa the ade -
jJacen& sfeage. Cloud tracking aircraft obtained data which indicated ths® the .
léweet section of the UNION clout stem, up ta perhapsfifteer thousand foet,s
was moving to the weet-nortines® at. approximately fifteens motsa This move—
ment, plus the moderate intensities encountered (a maximum of 60 Mr/tir),
established the fact that this portiom of the cloud did no® constitute a
hasard to ENTETOK ATOLL 186 miles ta tie west of BIKING. Ancther aircraft.
made contac® wits fallout from the middle level (twenty to sixty thousand fees
of the clouds is had boers forecast by the presho® studies, this level was-)
proved ta bemaving ta the east-northeas® ats fifteen krictae. Because of tha.
extreme height of the cloud, ne contact: wae nade with fallout from the top
level of the clouwf. From the musteorclogical data cue would predict a move
ment to the north and te the west. Om the basis of the foregoing it was.
apparent thet there wae no hazard: to the populated atolls withis or without
the Pactf{ie Proving Ground. This premise was verified when one of the cloud
tracker sircraft was diverted for the purpose of making « minimm altitude
radiological survey of all land masses which conceivably could have bees
affected by fallout of UNION debris. This hurrted survey showd essentially
ne areas to have received fallout; a fact which wae confirmed when a more

- leisurely and refined, survey was possible. There was na evidence of signifi~—
cant fallow’ outside the Pacific Proving Ground.

2. GENER/Zs

ae Squressof Information:

‘Cloud tracking information for UNION was available from five sources.
The contribution of eack of these sources, which are listod below, will be
discussed in subsequent paragraphs.

Sampling Aircraft Roports
Sweet~Sour Reports
Special, Cloud Tracking Flights
Weather Reconnaissance Flights
FO.T-1 Flights

b. Overall Cloud Movement (within the PPG):

The BIXINE winds observed shortly sftor shot time are plotted in
the hadographa. From the hodographs is can be scen that the UNION cloud,
whose maximum height was of the order of 111,000 feet at 45 minutes, was
subjected to ‘area wind shears. The lowest level of the cloud (surface to
fiftsen thousand feet) was influenced by the winds from the east which aver=

Inel 6
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aged fifteess inctes This noveusn was confitaed bya cloubtracicingzim.
craft flying sixty miles weet sorthwes® of Growsd Zere zh cigh® tioumnd .
feet; the maximus intensity reported was 60 Kr/Hze Based om the positica of
thig contact and the forccas® sir trzjectoricg, ifis believed that this som *
taminatdor subsequently passed to the north of ENIWETO® .TOLL. The middle 4.
lavel of the cloud. (twenty to sixty thousand feat) moved to ths eastencrta=
east at a spced of approximately fiftcess knots ~ the wind velocities having
decreased aftcr shot times Only one contact (at plus five hours) was nade
with f from this level of the cloud (see ,ppendix I). The highest. :
level. of mshroem probably moved ta the north: and west bub none of the tracise.
ing aircraft made contact with fellout from thia portion of the cloude

3- S.MPLINGRCE. Ss

As in the case of previous shots, these reporta were recorded by Rad.
Safe persormel. aboard the Command Ship fram nlus twe ta plus five bourse.
Reports from these aircraft provided the first data avatlable on initial.
cloud movement and confirmed the accuracy of the forecase aim radexm (see.
Appendix IT);

he S-EETWGOUR RSs

These reports were submitted by any aircraft encountering radioactive
contamination and not reporting by other means. No suck: reports were re—
coived following UNION.

Se 5S 5 TR..C ui S:.

_ & The initial phases of the UNION cloud tracking effort duplicated
those which were so successfully employed for previcua# CASTLE shotsy Two .
“B=a29'¢, \ILSON TO and VILSON THRES, were placed tm 4 holding pattern fifty -
miles west of Ground Zero at plus-two hours» 1s will be seem fram .ppendix
T, the location and orientation of this pattern is suck that any cloud seg=
ments moving toward either ENTVETOR or UJELAND should be intercepted by at
least one of these aircraft. ‘/ILSON THRES initially flew in this pattern at
six thousand feet but was subsequently ordered to sight thousand feet in order
to maintain flight under visual conditions. WILSON T..0 operated at ten thoum
sand fcet throughous his mission.

b. /% approximately 2130 Zebra Nilson was requested to descend to one
thousand feet and make a survey of the southern islands of BIKINI .TOLL ank
the aipetgip in particular. This effort ved that there were no portions
of GILDA (the atomic cloud or ite fallout) endangering either the fleet or
tha southern islands. The zirstrip waa found to have been flooded and lit—
tered with debris but the radixtion reading at one thousand feet was only &
Mr/Hr, Qn the basis of this information it was determined that it was safe
for the fleet to approach the atoll amd to begin the helicopter phases of the
detailed Rad Safe survey, WILSON THREE returned to the racetrack and resumed
orbiting ot eight thousand fect; the increase in altitude was authorized in.
order that the flight could be conducted under visual conditions. at 2327
Zebra “WILSON THREE made the first contact with the westward moving portions

N=33



of CYLDA while flying a@ he nortit end of the racetraci patterty sew Appersens:
dix Le The maximum intensity cf 60 Mr/iv was reported a@ 2340 Zebra bum --
contacts continued to be nade in the same general. ares until C117 Zebran. I6.
ia interesting.to note that alZ fallout was encountered at the northerm ends
of thepatter, amexcellent verification of the path forecast by the aix
particle trajectorfee. Later during UNION day it became cbvicus that thd
wind patterns were relatively unstable and that there was 4 alight possibin
lity that fsliou® may have cacurred in the vicinity of the populsted atolls
to the sgutheast of Ground Zerca To evaluate this possibility, WILSOM THRES |
was dirgeted at 0200 Zebra to conduct arm area search slong a true bearing of
100 degrees from Ground Zero at an altitude of one thousand foet. In addie ©
tion, a survey of sachr atoll in thia regtos was to be conducted at minimum
altitudes Enrouts to the designated sector V/ILSOMN THREE passed almos® iirect~
ly over Ground Zero. Gamma radiation or "shine” frou the crater is, without
a doubt, the cause for the very hight readings reported at 0230 and (232
Zebra (1000 and 2000 Mr/He respectively). In this case the aircraft back—
ground remained at 5 Mr/Hrs This is in direct contras® to the experience cf
the WILSON TO flight. which encountered fallout measuring 2000 Mr/iir where
the subsequent. aircraft backgrouni was 250 Mrfir; The msulte of the stoll
survey are tabulated in Appendix I (atoll locations can be determined by
comparing the time of survey with the positics plot). It cam be seen that
RONGELAP, RONGERIK and T.A -TOLLS appeared to have received very slight fall-
out, probably very few Mr/Hr. The readings at the other atolla were undcub—
tedly aircraft background. dA more ccouprehensive survey conducted for the
NYKOPO onUNION plus one day confirmed the validity of the ‘JILSONTHRES
survey. The only other GILDA contact reported bythis aircraft was at Odh
Zebra, fifty miles west-southwest of Ground Zoro, This wag undoubtedly £
out from a level of the cloud that initially mowed east and then was carried
back by the "sasterlies" prevailing at the lower altitudes.

CG. ‘ILSON TWO, flying at ten thousand feet, made no contamination contacts
in the racetrack patters betweerr plus two ani plus five hours which indicates.
that the upper limit of the westwaremoving cloud was about ten to fifteen
thousand feet. Later, while carrying out the area search (betweer 65 and
95 degrees from Groumt Zero, this aircraft made its first interceptions of
GILD\, eighty-five niles sast-northeast of BIXINT ATOLL. The radiac instru=
ments soon (2334 Zebra) indicated a maximum reading of 2 R/Hr; contamination
which obviously mst hayes been fallcut from the wenty, thirty, and forty
thousand foct levels (See Trajectories). This penetration left the aircralt
with a background of approximately 250 Mrfir. Subsequent reports by this
aircraft probably reflect. no new contacts but rather the decay of the resi-
dual contamination.s

de, “TLSON FOUR ceperted ENIETOK ISLIND at approximately UNION plus
twelve hours with the mission of conducting an area search out to maximm
range between 65 and 9§ degrees true from Ground Zero at an altitude of ten
thousand feet. At plus fifteen hours this aircraft was directa to divert.
for the purpose of making . a minimum altitude surwey of “OTHO .TOLL, the only
populated atoll for which a potential hazard oxisted and which had not been
surveyed by “ILSON THREE, This survey, as one would suspect, showed no con=
tamination at that point. “TLSON FOUR resumed search in his previously

N=34
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designated ares witht negative resulfew This wassomaviaw surprisity singe |

one would have expecte: this airerafe to contact® the southerrs edgp of the f

out. from the twenty to forty thousand foct leveles Thus itt appeared the- |

debris took a somewhat, more northerly course thas was forecasite :
td

9 4
Se Subsequent{/TLSON flights: for UNION were cancelleds

6, VEATHER RUCONNATSS..NCE FLIGHTSs

Three. weather reconnaissance flights were flows on UNION plus one day.
These flights to the west, south, ant the northeas® were negative except for
a L Mrfir contact 800 miles to the northeast of Ground Zero at plus thirty—
three hours.

7. .FOQAT-1 FLIGHTS:

wPOi\P~L sponsored flights mate rmidicactive sample collections of UNION
debris at several remete locations. In all cases the jebria was found to be
wilely dispersed throughout the general.area but, as one would expect, the
levels were quite low ranging from a few Mr/Rr to a small fraction of that
anount. The results of these collections are tabulated belows

ZEBR. TIME POSITION aLTITUDE. counts/MIN/He
(in millions)

27/2000 ~ 27/2200 20N 162W to 21N 15a 11,000 1.7
(plus 50-60 hours) (300 Mi south Hawait)

28/0930 ~ 28/1330 22N 156! to 23N 154W 15,000 2nd.
(plus 65-69 hours) (250 Mi north Hawaii

28/2030 ~ 29/0200 22N 152W to 27N 15aW 16,000 0.7
(plus 74-79 Hours) (250 Mi northeast Hawaii

02/2100 ~ 02/2240 23N ll6W to 23N 1L7W 18,000 1,0
(plue 7 days) (600 Mi south San Diego)

9. CONCLUSIONS:

ae The jir Rad Safe operations for UNION were quite successful. In
particular, the cloud tracking sperationa early est2blished the fact that
there were no elements of the UNION cloud or fallout which necassitated the
evacuaticn of nearby atolls.

&, The use of the "B29 'ITLSON cloud tracking aircraft as a means for
making a preliminary survey of the populated atolls to the southeast of Cround
Zero provei practical. These aircraft provided the Task Foree Commander with
information he required on shot day and which was available from no other
source.e
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@» No hassardous fallous appearedLikelyoubelde theimedinteares of” .
Grount Zero ani the adjacen® downwind areas Fallout cuteide the PREwae
forecas® to be slight: amb of no consequence from the heeltlt standpoint. -

~ ALCHONENDrToNS _
a

Oni‘the basia of their performance for this and preceding events, tha
crewa of tha WILSON aircraft should be complimented upon tha diligonce ax?
the ingemsiity with which their missiong were accomplished. Their offactive_
ness, offen under wiusual ant somewhah hasardcus circumstances, reflects.
great ¢ € upon themselves, their unit, ant ite supervisory personnele
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Prelininary Resulte

NYKOPO irborne Monitoring Survey Flights o/a 25 April 195 (conducted
by Health and Safety Laboratory, New Yorke Operations Office, .ZC.),

Location LoeaL Mascimum. rocal Maximus
(Atoll mless on Ground Ground oe
otherwise . (April) Reading (imei faaang
indientegy” in or

KAJALEIN 211435. 271510 O.. *
Liz 21082h 063 270853 0 C0685 0.0%
USE 210834 0 270903 0.2 OLO70F 0.08
UHOTHO 21090 270930 ° 010737 0.3
AILINGINAE 210952 2.4 271029 1.6 010630 0%
RONGELAP ISL.’ND211.006 12: 271041. &.0 010895 20
RONGZRIK 211020 8,0 271055 i 010656 8.9

T..ONGI 221245 0.0% 271223 0.2 M1014 0.0%
BIK'R 211241 0.4% 271318 o 011111 3.7
UTIRIE 211259 0.8 271335 2.9 012235 1.7
TARA 211304 0.4 271342 2a 1138 0.7
LURK 211323 0.8 271402 0.4 011159 0.6
J=MoO 211332 0,08 271410 0 011203 0.12
LIXIEP 211343 0,04 271422 0-8 011215 0.08

* Ground Observation.

Maximum G und Re s Other NYKOPO Flights (in or

Flight BAKER (21 ipril) 0.4
Flight BAKER ( 2May ) 0.12
Flight CH.ALIE (2 May ) 0,07

Inels 7
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SUMMARY OF THE ST.TUS OF TR.NGIGNY SHIPPING IN THE PPG “REA Of/4 26 .PRIL 195m ;

1. Task Foree sources of informations

a.” -USS B.\RIBAULT, Kwajalein on 22 April.

be USS WNDANK, ATA+20h, LI-O7N, 175-LOE course 76°, SO6.7 knots at

Ce

de

ee

f.

Be

Ry

i.

Lan

; 5

USS LEO, .Ki-60, at Eniwetole 2t 251200M through 271200

PC-1545 ijeparted Rongerik 261339CM to 1O-27N, 167-27E, SO. 18 knots,
thence ta Bikint via route points 10-220, 166-568 and 10-32N, 1éd—
QLE, SO:. 12 knots, ETA Bikink 2705CCH.

USNS PUT T. S. ! » 2L-26N, 168-40 course 260, SOA 15.5 kmots at
271200M..

USNS GEN M. x PATRICK, T=<39N , 156-20E, course 269, SOA 14.9 knots.

USS LST 762, <TD Zniwetok 27130CM, to LO-45N, 143-0CE, SO. 5 knots.

Visual contact by search aircraft, Freighter at 1712N, 167-4CE,.
course 270 SO.. 10 knots at 25230QM,

Radar ccntact by search zireraft, fishing boat at 19-33N, L71-COE
course 270, 350i 10 knots, nationality doubtful.

2. COMNAVFORMARIUNAS scuree of information:

ae

Incl:

M/V Roque departed Ponaps 2§ .pril. 26120CH position S~18N, 155-27E.

8
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YANKES

Following UNION, several attempts were made to fire the ENINETOK shot
' (NECTAR}; however, no favorable wind pattern materialized, Although pattqmns
with some southerly canponents were obtained, the southerly winds were nd
considered sufficiently deep or strong. Forecast fall~out plots based on
these patterns were such that there was a fair amount of risk that a signifi-
cant p of the fall-out pattern would not lay far enough north of ground .
zero and would possibly over-lap the camp sites on PARRY and ENIMETOK Islands .
At the 0030 command briefing, & May 1954 (for NECTAR), it was decided that
the forecast conditLona were too risky for the ENI"ETOK shot, but that 4
similar pattern forecast to persist at BIKINI throughout the fourth and Mfth
of May wae acceptable for YANKEE at BIXINI. Consequantly, plana were oade
to shift operations to BIKINI prowided a later check on the winds on the
morning of & May indicated persistence or improvement of the wind pattern,

The winds being favorable, an informal command briefing wes given
approximately 100M at the PARRY headquarters and shot advisories were issued
to the appropriate internal and external commands. The search of Area Gi07
was ordered to begin in the afternoon. 4 post-shot sector search (240 NU
wide) out to GOO NM on true bearing 50° from CZ was ordered for take-off at
OSO41L5K. No fall-out was forecast for populated atolls or outside Area GREEN
and no closure of air routes was recomended. No known transient shipping
was within the 450 NM Danger area.

Following move of the appropriate members of the headquarters and task
group staffs to BIKINI by air and water, the forml pre-shot schedule of
events began. The surface and air R.DEXES were issued at approximately 1700
as followas ‘

Surface R»DEX: True bearings from GZ 240° clockwise to 90° radé-1.
distance 60 NN for H to H plus 6 hours, plus 1 circular R.DEX around CZ cx
15 NM radius,

fir RADEXs H plus 1 hour, 10,000 feet and up (true bearings from GZ

225° elockwise to 290° -aximum distaneo 25 NU
290° cloekwise to 30° maximum distances 20 NM
30° clockwise to 100° naxinum distance 30 NM
100° eloekwise to 225° maximum distance § MM

40,000 feet and up (trie bearings from GZ):

230° cloeiwise to 320° maximum distance 30 NN
320° clockwise tc 50° c2ximum distance 15 NK
50° clockwise to 115° asximum distance 55 NM
115° cloekwise tc 230° maximum distance 15 NM

0-1
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H plus & (ate vy f.. .. up (tene bearings free GB}.

245° clockwise ta <;° ssximme distance 110 Nir
290° clockwise ta 30° maximus distance 75 NM

; 30° clockwise to 65° maximum distance 130 Nik

ST ¥ 140,000 feet and up (true bearings from GZ)1 “
: 230° clockwise to 320° maxima distance 110 Ni
“ 50° clockwise to 115° maximus distarse 250 NIE

A ocamaad briefing was held approximately 1930K to confirm previcus
decisions. The briefing consisted primarily of a look at the weather and
wind patterns since the morning briefing and the forecast for shot times. A
complete Command Briefing waa given at midnight (O50000M), The winds and
weather being favorable, it was decided to ecntinue with the shot and to
look at the forecast and observed winds again at OL30K for 4 final firm
decision. The forecast fall-out plot by elliptical approximation is insluded
in Inclosure 4. The new technique, based on forecast tims and space changes
im thea wind pattern for H to H plus 24 hours, gave a similar fall-out patter
exept that its major axis lay mre along an sast to esst—northeast line frog
GZ than northeast as given by the abowe plot. Due to significant changes i:
the forecast 72-hour air particle trajectories, a acditied advisory ms .
issued to CINCPACFLT revisi-g the ten, twenty, thirty and fifty thousand foot
levels. Due to a major shift in the 10,000 foot trajectory it was decided
to recommend closure of the KWAJALSIN-GUAM air route from H plus 9 te H plus
24 hours, This was subsequently accomplished by CINCPACFLT. A modified —
surface RADEX was issued as followssr

Surface R»DEX (true bearings from GZ for H to H plus 6 hours)s

320° clockwise to 70° maximum distance 60 WM
70°? clockwise to 200° maximum distance 30 NH
200° elockwise to 260° maxiam distance 70 NU
Circular R.DEX around GZ, 15 NM radius.
(Noter & recommendation was made to move the Control
Destroyer to true bearing from GZ of 270° and 90 NM.)

Instructions were issued for the first two cloud trackers ("ilson 2 and
“ilaon 3), "“ilson 2 was directed to perform a racetrack holding pattern 50
NN west of GZ at 10,000 feet from H plus 2 to H plus 5 hours followed by an
upwind search at 10,000 feet in the sector 65° to 95° true bearings from GZ
out to 500 NM. “Llson 3 was directed tu perform a racetrack pattern beneath
"hison 2 from H plua 2 hcurs until released, flight altitude at the discre-
rion of the pilot tc remain clear of natural clouds but not in excess of
»000 feet.

Since the task force flect was located east-southeast of GZ at abcut
25 to 35 NU, and based cn the latest fcrecast winds, it was recommended that
the slow ships move further out to 50 Mf cn a bearing line of 120° true frea
their current position, ind th:t the remaining larger ships head scuth after
H-hour firing requirements were ecapleted. This plan of ship acvements was

O=2



sycts thas all local carly falletut\passed between the fleew and GF;-

ia advisory was passed st approxinately H minus 6 hours to the Britis
Sampling Unit at KW.JALEIN giving forecast cloud trajectories, forecast local
winds for shot tine, forveast area for Britists Init operations, authority ta
penetrate the Danger ..rea, information to the effect that scramble and ro
instruetions would te issued separately at approximtely H plus 14 hourg}
and a d{rective to file flight plane through the KTAJALSIN Liaison Officer
using the advisory as cuthority for YANKEE filghtes:

It yas recommended that the PC boat supporting the RONGERIK weather
station detachment have all personnel aboard upon completion of the 05090dr
rawin rum and be prepared to depart (in event of fall-out) on a southerly
courses

The OL30U weather/radsafe check being favorable, and no transient shipe.
contacted in Area GREEN, all efforts were devoted toward getting the shot
off on times. as for the past shots, a final check we made of the latest
BIKINI wind chservations run from the USS CURTISS, the run being available
approximately one-half hour before H=-hour. The fact that the low level. wiads
veered around counter-clockwise with ascending altitude (see hodographs) ms
the primary pre-shot concerns however, it was felt that the only adverse
effects of thease winds would be relatively high intensities on the southers
dalands and a possibility of significant contamination in the area between
the task force fleet and GZ. Since YaNXEE was the last BIXINE shot, the
local contamination aspect was of no consequence. Against the possibility
of contaminating the fleet, the proposed aoves of the fleet to the south (as.
recommended above) were made and considered adequate. In addition, it me
planned as on previous shots, to divert "ilson 3 ta a surwey of the questicg~
able areas. These measures proved adequate.

Transient shipping contacts being favorable, Y.NKEE waa detonated from
a barge in the BIKINI Lagoon off YUROCHI in approximately the same location
aw UNION at O5061L0M, Ifay 1954, and without undue ineddent to the embarked
task foree personnel and ships. Post-ahot advisories were issued within H
plus 30 minutes to the Chairman, ASC, C/S, USA and CINCPACFLT as on past
shots, indicating tine of detcnation and a general statement of safety of
persomel. The larger ships, relieved of cperational requirements to remin
close-in, turned south to an area 50 NU from GZ.

at approsmately H plus 2 hours, a dense cloud wes reported in such a
position that fall~-cout-would be likely to cecur cn the fleet. ‘‘ilson 3 had
bean diverted to 4 point 20 NM southeast of NaN to define the southern edge
of any cortamination in the area, Since nc contamination was encountered on

this portion of the "ilson 3 flight, the dense cloud was ascribed to a natura
origine “ilson 3, according to plan, next over-flew NAN and the airstrip
obtaining 500 feet readings over NAN of 2 r/hr and 600 to 850 ar/hr over the
airstrip. “ilson 3 also reported the airstrip considerably ridden with
debris and wash-over. Subsequent ground and low-level surways of these sites
indicated that the Wilson 3 readings were mostly the result of air contamina-
tion, supporting a general theory that water surface shots (except very close
in) produse a predominately aerosol-type cloud with relatively Little

O=3



asecetated fallecute

Based coWilson 3 reports, 3 recommendation ws ade to turs the flees.
around and steam to a point 10 NMsoutinc’ NAN. Upon arriving at thie.-
position at about H plus 3 hcurs, sligh® contamination (1 to 3 ar/hr) wae
detected on some ships. Since no increase in intensities wes detected cver-
s pertod of time, the original recamendatios to collect the flees at this
pointwae not changed. .

Based’on. the observationea of “Llscer 3 and the 0504600 wind observations, -
the PC béat at RONGERIK wee directed to proceed to a point 50 NM south of .
RONGERIK upon completion of their 0900 rewin rum. This wag a precautionary
measure taken on the assumption that long-rangefall-out from water surface
shota might have undesirable charesteristice nct yet observed om previcue
shota of this type, and because further wind runs werenot essential, for
RONGERIX. Subsequent surveye on Y and Y plual day indicated little or no
fall-out occurred at RONGERIK.

Based on the preliminary helicopter damage and radsafe suyvey mde
Cetweer about H plus 3 and H plus & hours, an alert advisory wa isaued to
all task foree unite. This advisory indicated that contamination on NAN, at
NAN anchorages and on the airstrip, wee not prohibitive, but that the aire
strip was so. debris-ridden as to preclude Might operationa at least on
shot day. R-hour was estimated to be at 1330 and CTG 7.3 was directed ts
have all shipa off the lagoon entrance by 1300/1 pencing. outcome of the
lagoon water sampling of the NAN and HOW ieland anchoregess.

The lagoon water sampling effort, having indicated relatively high
intensities at. the HOM and NAN anchorages, became the basis for recommending
a delay in re-entering the lagoon to allow further decay and diffusion. An
appropriate directive was issued designating R-hour as 1600M and declaring
water and air traffic to NiN anchorages and the airstrip Radeafe mrestricted
provided no landings were made on isl:ncs weet cf SUGAR. <All other traffic -
was declared radsafe restricted and under the Radsafe Control of the Radsafe
CENTER of TG 7.1. Swimming in the lagoon was prohibited until further notice
and all units were alerted to the possibility of light secondary fall-out on
the afterncon or ewening of Y day. (No secondary fall-out materialized.
None of tha task force ships experienced significant fall-out from YANKEE.)

On the basis of the ralatively significant contamination at the anchor=
ages, it was ultimately decided tc re-enter only with the major ships, 1.e.,
the ships serving aa the major "hotel" facilities for task force perscnnel.
This was in conjunction with the BIKINI roll-up plan and to re-shuffle
personnel, some to remain at BIKINI, others to return to ENI"ETOK. Followin.
the re-grouping, all ships left the lagoon to remain at sea overenight or tc
depart for ENTSTOK according to the roll-up plans. Subsequent to shot day,
lagoon contamimtion problems were limited crimarily to high contamination
down current frem GZ. .

By noon of shot day, it was evident (from the racetrack cloud trackers)
that ENITETOK would not be ccntaminated, This was confirmed at 190M (shot |
day) by a report from the Radeafe alert system at ENIDETOK, indicating FRED,



ELUEH and URSULA witls negatiy loftenisatiom, NYKOPC Flight ABIESwae
scpeduted for Y plus 1 day and direated ta make preliafnsry in-flight reports.
at RONGERIK and TAKAe : -~

Cloud tracicing operations subsequent to noort on shot day were mostly
routinerand in accordance with plan exept that no flights were performe®? -
after-H“plus 24 hourgee. (See inclosure reference YANKEE Air Radsafe Operat
tionae} . Some unusual features were as followsr (ilson & (4 replacement.
for “ilson 3, whic picked up s 2 r/hr aireraft background in the vicinity
of BIKINI Fsland) conducted a low level survey of the northert Marshalls
between. and 1740M on shot day at altitudes of 100 to 400 fect. This
survey included "IOTHO, sILINGINAS, RONGELAP, RONGERIK, UTIRIC, alLUK and
LIKIEP. No significant contamination wes detected. (It should be noted that
the instruments available to the cloud trackers, although of the same kind,
were not nearly as sensitive aa those used by the surveys made by the New
York Operations Office. The negative results obtained were suffieiently
ascurate to state only that significant contamination (more than about 10
or/hr) was not presente & further limitation lies in the fact that serious
contamination could possibly occur later than the afternoon of shot day. For
thig reason, the precision survey flights for the New York Operations Office
were scheduled for shot day plus one at the earliest.)

In an attempt to obtain maximum documentation of YANKEE, “lson 5 was
directed to search 4 sector from true bearings 40° to 70° out to maxinum
range at 10,000 feet from H plus 14 to H plus 21 hours. The informtion fran
this flight was extremely useful in analyzing the long-range fall-cut pattern,
Based om a cloud tracker contact with the cloud 50-70 NM north of BIKAR ats;
052030M (1.0 to 6,0 r/hr at 10,000 feet) all units were again alerted to :
the possibility of light fall-out in the BIKINI area by approximately day~
break on 6 May, This fall-out did not materialise, nor did NYKOPO Flight
ABLE record corresponding intensities at BIKAR on Y plus 1 day, thus furnish=-
ing further evidence of the serosol, fall-cut-reslatant characteristica of
the clouds from water surface shota. (See ir Radsafe Operations inclosure
for further details on the cloud tracking efforts.)

In accordanse with plan, CINCPACFLT was advised at 200Qf on shot. day
of the current radsafe situation. This advisory consisted of the followings
No significant change in the forecast 72-hour air particle trajectories, no
‘known fall-out existing or forecast for surface and alr routes except 4s
previously indicated relative to closing the K",JALEIN-GUAM air route. The
advisory further stated that cloud tracking results on ¥ day indicated the
main portion of the cloud passed to the east-snortheast and well to the north
of a line through RONGELAP and UTIRIK, and that low level flights over the
northern Marshalls on shot day indicated ecntamination less than 10 ar/hr
from YANKEE. CINCPACFLT was also advised that NYKOPO Flight ABLE was schedule
ed for Y plus 1 day.

On 6 May informition was received relative to a contact with contaminae “©
tion made by two LST's enroute in company from ENI'STOK to Pearl, The
incident involved an area approximately 700 NI east-northeast of GZ from
approxizately H plus 35 to H plus 4l hours. One of the ships, LST 762,
waa equipped with stamiard task foree wash-down equipment. The other, LST
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975, ha@ only standard flreerrenermtg-equinmenta. The firs® report gavethefsr -
positior ag 12-S68, 176-518 at COOLIO with: radiation intensities of 15 ar/tm
and increasing and that the LST's were carrying out decontaninatics ae~.
uregs A subsequent report stated theiw 0461700f readings were 23 ar/he average
and 40or/hr high, with the highee® reading®on wind exposed surfaces. The :
report: gave theie 0462000 position as 13}=16N, 177-397E. A further repor®,
indicated a steady decrease after 0623304 and that decontamination had beer ©
carried out during the night. LST 762 resehed a higtt cf 40 ar/hes LSP 975, +
96 ar/hr. By 070800K (position 14-30M, 178-408) intensities had dropped
to an a of 5 arfhr and « high of 15 ar/fare 4 final report, position
15~05Ny Y78-ubE, was received for 080700M indicating 762 with an average .
of 3 arfhr and a high of @ arfhr, and LSt 975 with 7 and 10 or/hr resnestively
Throughout this incident, snd considering the intensities reported, the atanis
countermeasures being taken and the preseribed route for the LST's, no specia}
action wee taken by the task force, The facts are reported primarily for :
their bearing on the aerosol charscteristics of the water surface shot clout.,

Oa Y plus 1 day the second and final ZOU advisory wae dispatched to
CINCPACFLT. This advisory included a preliminary report on NYXOPO Flight
ABLE (Y plus 1 day) which indicated al) populated atolls from LAS througk
TAKA loss thas 10 mr/hr from YANKES. The maximum reading was given as 13
ar/hr at BIKAR at O7131L5M and an estimate that BIKAR wae on the approximate
center line of the major fall-out patterm. The next highest reading we 1
ot/he at; KYAJALEIN, UTSRIK and TAKA. Subsequent atolla on Flight ABLE
indicated essentially negative results. CINCPACFLT wae advised that the
Radsafe roll-up plan for the final shot (NECTAR) would include NYKOPO Flizhe
ABLS on N plus 1 day, Flights ABLE, BAKER and CHARLIE on N plus 2 days, and
that CINCPACFLT would be advised of the results prior to departure of cogni=
sant personnel from the forward ares. ‘

~

On 6 May, the TG 7.3 writ on KWAJALEIN (charged by the task force with
radsafe monitor responsibilities for KWAJALEIN) reported 1 or/hr mxioun
background of that atoll at 061464,5h.

On YANKEE shot an attempt wes nade by the New York Operations Office,
ABO to place styrofcam rafts in the forecast fall-cut area. Rafts wre
plsced by air-drop in the quadrant 10° to 100°. The project failed <ue to
the few rafte recovered, and due to high water background obscuring aerial
"fly-cver” readings. This difficulty, however, pointed the way to 8 much
simpler nethod of determining the pattern, i.e., by aerial survey of the
coean water iteelf. Some work along this line was accomplished on YANKEE,
however, restrictions on available aircraft, and the absence of advance plans
for thia type measurement, limited the scope of the activities. An apprecia=
tion of the intensities observed is indicated in the following aircraft
survey resultss

Morning of 8 May: 2 mr/hr at 300 feet and 3 ar/hr at 150 feet
- measured on flight track 325° through 12-O3N,

165<35E, band & miles wide around this point.

Afternoon of 8 May: & mr/hr at 200 feet at 12-16, 165-595.

0-6



Also, om this shot, ProjecO G.§eé\Eall-cuti Mstribution}> attempted@
technique to describe the fall-out patterns using surface craft to samlethas:
water for activity and determination of mixing parameters and using vertical - |
activity: profiles with submerged rediao instruments. Although these efforter
were limited imapplication to YANKER (complete reports being submitted by :
the two agencies involved), their major contribution was a demonstration of
the feasibility of’these techniques and an impetus to more detailed andchre=
ful, planning for the last shot.

On May, information received from CTG 7.3 ralative to ship contamina=-
tion wad passed to CINCPACFLT in aceordance with a post-BRAVO request by ;
CINCPACFLT for such information. The advisory indicated that insignificant u¢
contamination existed on manned ships, that LCU's left in the lagoon at
H-hour read as high as 2 r/hr average upon re-entry. ‘The 7 readings
were given as follows: 6 LCU's = 275 ar/hrs 3 LCU's = 500 or/hr. The
advisory further indicated that the lagoon was highly contaminated down
current from GZ; no hazard was anticipated in the anchorage area, but sons
delay was expected in the recovery mission.

(Note: Activities of the AEC New York Operations Office had a consider~
able impact on task force post-shot cff-seite radsafe operations. Data
from this source are being assembled by the Health and Safety Laboratory
NYKOPO for presentation inthe fom of a detailed report. Only pertinent.
excerpts from preliminary data were quoted above as they pertained to mijor
portions of the task force Radsafe plans however, continucus daily close
coordination with the New York Operations Offices group resulted in meh
mutual interest assistance for all. FPurther, sintlar close contact we min-
tained with the project persornel, of Project 2.58. The results of the
Project 2.5a effort will evencually be presented in the form of a WB report’.
Since both these efforts included detailed studies of the off-site fall-out
problems, it is suggested that any further study of this shot not over-look
their final reports.)

8 Inels:
l. in Evaluation of Veathear Forecaats for YANKEE
2. Tabulation of YANKEE pre=shot and post~shot winds from Task Fores

Stations.
3. Forecast and Computed YLNKES air particle trajectories
4. Y.NKEE Ground Zero Hodographs
5s YsaNKEE Shoteday Ground Radiation Intensities On-site
6. alr Radsafe Operatiors fur YANKEE
7. Proiininary Results hii0P0 airborne Monitoring Survey Flights

ofa 5 lay 195%
8. Summry cf the Status of Transient Shipping in the PPA Area o/a

5 May 1954 °
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AN EVALUATION OF WEATHER FORSCASTS FOR YANKEE oe
- an

1. Summary of weather immediately prior to Y-Days ‘two daya price to
the shot the synoptic pattern showed easterly flow to 10,000 feet. From
20,000 tc 40,000 fHet, a trough oriented east-west persisted approximtelyp
4° north of the ENIWETOK=-BIKINI ares. & elockwise cell east cof MAURO
dominated flow im levels 25,000 to 45,000 feet giving southerly components
in these levels, On shot day minua one it was felt that the synoptia
situatigg indicated that westerly flow would prevail through the northern
iia Se .

2. The “eather Forecast: 3/@ cumlus, base 2,000 feet, tops 7,000 fect,
occasional tops 12,000 fect; 2/8 stratocumlus, base 3,500 feet, tops 4,500
feet; 3/8 altccumlus, base 22,000 feet, tops 24,000 feets 5/8 cirrus, base
39,000 feet, tops 41,000 feet; scattered showers,

&. Observed weathers 2/8 cumilus, base 1,600 feets 2/8 altostratus
base 13,000 feet; 4/8 cirrostratus, base 35,000 feet. Vergy light reia showers
were reported five hour@ prior to and two hours after shot tine.

b. Commenta on weathers Prior to shot time Wilson flights (recon
naiseance aircraft near shot site) reported 5/@ cumilus, tops 6,000 to 8,0M
feet, occasional tops at 10,000 feet; 2/8 to 5/8 altccumlus and altoatratus,
base 12,000 feet. One hour prior to shot time an altcetratus base was re-
ported at 21,000 feet. No rain showers were reported in the target area
prior to shot time. Following the detonation, 5/8 to 7/8 cirrostratua was
reported, bases ranging between 55,000 and 75,000 feete ‘

3. The Vind Forecasts

OBSERVED
HEIGHT , WINDS.
(Thsds Ft) Hm26 Hal7 Hee Hoty Hehour

90 090/60 090/65 090/55 090/55
80 090/50 090/50 090/45 090/45
70 090/30 090/35 090/20 090/20
65 080/20 090/20 lo/i2 110/12
60 : o70/10 - 090/08 180/06 180/06
55 300/10 090/05 200/15 200/15
50 280/25 280/30 200/40 200/40 250/Le
L5 260/40 270/35 260/50 260/50 280/56
40 240/35 260/40 260/55 240/55 Missing
35 230/30 250/37 240/40 220/40 Missing
30 240/25 250/31 220/30 229/30 220/34
25 230/20 260/20 240/65 230/25 230/23
2 150/10 250/12 300/15 260/15 290/14
18 150/10 _230/10 2710/10 300/15 280/19
16 120/10 210/07 320/08 310/10 320/13
uy 100/10 LtaVar 340/06 360/01 340/05
12 090/12 070/05 360/02 a@,0fos § 010/02

Inclosure 1 0-8



oe OBSERVED
HBIGH? ° WINDS:
Thsds Ft He26 HeL7 He@ i (Hehour)

10 060/15 o70/1t. 020/08 060/15 020/05
oe . 080 070/18 040/12 0860/25 O70/11
06 ° ~«. 0g0/22, 070/18 060/22 080/28 070/20 *
m% - : 080/25 070/26 070/28 070/25 080/23
02 070/20 070/27 060/25 060/25 080/25
SFC i o70/1a 060/20 070/23 060/20 080/24

& Comments on winds:

(1) 7% of the forecast wind directions were within 20° of the
observed. 87% of the forecast wind directions were within 30° of the obserrm
ed. The greatest deviation from the forecast winds waa 50° at 50,000 feet.

(2) 80% of the forecast wind speeds deviated 6 knots or lees
from the observed, and 93% deviated 10 knots or less. The aaxinmum error
ls knots at 8,000 fect.

OmF



YANKEE

Date mentite1954 Time S10L, Time 241810b.

Clouds lower cuMULUS,Bose ZQOQFT.Tops 45008.hiddleacBase 22900

FewcuwiTH-ToPs t0 8000 FT. Visibility S___ ites

Sea Level Pressure 1010.8ub Wind direction O79.degrees Velocity 22.Kis

Surface temp -°R Dew Point 25.0°F Humidity S43% Vapor pressure LOSS
RAIN SHOWERS IN AREA. NO INDUCED

Local weather r RemerksOBSERVED. ‘

~Loeal Observation

      

 
 

 

 

 

 

   

  

  

  

 

 

 

 

  

 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

110,000

SYRTISS Ss C3.Latest winds aloft taken on Position Time RELATIVE

ALTITUDE DEGREES KNOTS PRESSURE TEMP DEW POINT HUMIDITY
Surfoce 989 : 24 :_ 1010.8 : 271°C: 239 °C: a3 %
1,000 Fr g7o : 23 : 980 ‘248: 22.7 :_ 90.

1,500 Q75 i 24 : 989° 122.2: 202. i ge
2,000 980 25:948 2u9 °° 20.0 91
3,000 9890 24 i999 29.1 18,7 92
4,000 989 aso : 879 19.6: i7,.4 92.

5,000 970 : 290. §$9 17.90: 1890 23

6,000 _979 7 20. 820 8.7: 13.8 ; 99
7,000 9790 (8 799 14.2 1.9 Bl
8,000 970 uu i763 (27: 62 7°
9,000 9490 :_ 737 1Q8 : 1.9 SI
10,000 220 oS: 719 2.4 390 65
12,000 210 - QS: ~—663 6.9 -2.8 63
14,000 340 QS: S16 3.3 -iZ73 29
16,000 320 13 :_ 572 0.4  ' we MB
18,000 2890 Qo. 1 §28 -3.9 : -!8.90 30

20,000 290 4 : 49) -6.6 ° -178 43

25,000 230 23. 398 =19,6 + -240 6!
30,000 - 220 34 322. -29.90' MS Ma

35,000 MISG 259 -39.0' MS MB
40,000 MISG _207 -46.9 MB MB

45,000 280 $6
50,000 44

52,000 290 46
60,000

65,000

70,000

7§,009

80,000

85,000

90,000

95,000

- 100,000 -
105,000 :

:O-+-10
 



BIKINI-YANKES SHOT, O6LOM, 5 MAY 1954

LEVEL H-6 hours H-3_hours SHOT 43 hours H49 hours

“Surface--. 0622 2% 0623 0824 ° 0516 0213

2000. —«ogal. 0723 0825 0725 cag

4000”‘0926 0925 0823 0722 0920

6000 0924 0926 == 0720 0920 O916

good 0610 O7LL o71L O4L2 1110

10000 0307 0409 0205 3202 1409

12000 3506 0203 o105 2902 1806

1,000 3212 351b 3405 3508 2108

16000 3110 3206 3213 21,06 2305

1g000—s«2915 2808 28.9 331. 210

20000 2612 2708 - 29Ls 2609 2609

25000 Hissing 2529 2323 2535 2528

30000 2240 2234 2234 2416 2637

35000 2536 2652 icissing 261, 2757

4,000 2663 2665 vissing 2625 2650

45000 2759 2539 2856 2840 2812

5000 2635 2648 2 Slats 1725

55000 2415 2113 1432

60000 1440



ENTETOK-YANKi= SHOT, O610#H, § LAY 1954

LEVEL H-6 hours H-3 hours SHOT H¥43 hours H¥6 hours

f
Surface -- 0719 . 0619 0617 O417 0517

= 2000 7 0728 36 oo7an 0823 0723 0724
4000 =—s« C826 0821 0921 1025 0823

6000 yoa29 0826 o918 1020 0822
8000 0820 0816 O7LA 0gl2 ogos

10000 0816 0512 05ca 0504 0565

12000 Ohl 0312 0405 0307 2505

14,000 G507 3304, 0104 6306 C904

16000 Calm C107 3303 0705 1803
18000 0209 3003 3308 360k 2506

20000 2907 3108 324 3312 3112

25000 2416 2417 2423 2527 2728

30000 2325 2628 2728 2626 2734
35000 2854 2629 27hals 2852 2742
40000 2761 2841 2665 2755 2758
4.5000 2760 2851 2753 2753 2763

50000 2835 2338 271 2736 2746
55000 2706 2706 280k 2806 2712
600c0 0805 0603 0806 C&L Calm

65000 OLOk 1019 0919 0924 0917
70600 1027 0935 1039 1030
75000 1046 1053 L045 1033
3000 1048 1160 1050 1043
85000 “1151 0845 L 10Lg
90000 1053 ous C943 C945
95060 0957 1036 1045

1CC000 1130 12L2

195000 630

110000 O9tls

Cr/kh



KUSAIS-YANK2s SHOT, O610H, 5 WAY 1954

LEVEL H-6 hours H~3_ hours SHOT H43 hours H#8 hours

cSurface’. 070h % 0706 0908 0903 0705
2000. . 0813 0817 0913 0913 0916

4000 = 0823 0922 1020 1022 0818

soca #0829 0926 1029 0930 0929

8000 0831 0927 0928 0931 0935

10000 0824, O82l 0928 0917 1020

12000 0817 0816 0916 0922 0916

4,000 0819 0827 0917 0927 0820

16000 C815 0815 0816 0820 0820

18000 0813 0815 0820 0611 0813

20000 Q704 0707 O6L4 0608 1168

25000 2304 2103 1509 2310 2113

30000 2610 2712 2514 2616 2413

35000 2824 2719 2723 2315 2216

40000 2616 2619 219 2730 | 2633

45000 "2825 2824, 2838 2837 2940

50000 2827 2926 3039 2830 2731

5500 2535 2532 2633 2531 2830

60000 2728 2835 2935 2931 2719

65000 O34 O82 1042 1024, 10

70000 0946 LOL9 0949 C2847 0940

75000 0967 0965 1043 0959 0853

80000 1062 1065 LOLL 1062 0954

85000 0958 0963 0857 1060

90000 «C91 ~ 096L 1048

95000 0958 0959 1057

100000 09321

ao -/P



LEVEL

KAJALEIN-YANKEE SHOT, O610M, 5 MAY 1954

H-6 hours

“surface. ~~ 0712

2000

4,000

6000

8000

10000

12000

14,000

1.6000

18000

20000

25000

30060

35000

40000

4.5000

50000

55000

60000

65000

70000

75000

gcoce

85000

90000

0829

7/0835

0827

0823

0616

O71L

O712

o711
0506

0307

2230

2120

2529

2639

2835

2535
2622

2512

o713

0834

0857

0850

0951

4spn
fe 0712

1025

O92k

0825

O16

0725

O715

0813

0608

0105

3003

2025

2326

2732

2748

2732

2732

2725

Ho} hours SHOT

o-/¥

H#3 hours

O512

O79

O917

120

li2l

1019

0817

0910

0806

0405

O80,

2216

2426

2833

2745

284

2634

2833

2806

0923

0929

C345

0855

1054

0957

H¥9 hours

0312

0620

O717

0915

1115

1116

1212

1008

1009

0702

2003

2321

2732

2738

2648

2743

2624

2818

2604

1104

O9uL

1057

0945

0753

- :12uh



LEVEL

Surface

2000

4000

6000

8000

10L00

12000

14,000

16000

1g0co

20000

25000

30000

35000

40000

45000

50000

55000

60000

65000

7C0Cc0

75000

80000

85000

90000

95000

LOCOOO

105000

HAJURO@YANKES SHOT, OGLOU, 5 LAY 1954

#43 hourshours
° Calm

0620
0735

yf0831
0831
0728
0623

0620
O724
0716
onl2
1915
212k
2122
2222
2623
2638
263k

a

H=3 hours

0507

0517

0825

0926

0825

0824

0621

O717

0718

0514

0508

2015

2116

2323

2628

2840

2527

2726

1816

0813

0840

0654

0959

0956

0855

0857

SHOT

0707

‘issing

Missing

tisseing

0822

0819

0718

C419

0719

Oly

O51

1514

215

2326

2835

2522

0604

0718

0724

0720

0916

Cele

0819

0618

0513

0611

0406

12u

2021

2723

2739

2746

2534

2419

2408

o8ll

O94h

0855

0357

0855

0759

0859

1042

LOhL

H49 hours

0904

C917

0918

O91,

0816

ov

0714

cél2

O51.

3608

C206

151L

2322

2629

2639

2647

2637

2829

2621

0822

O934

0755

0861

0753

O754

1038

u9h3

0931



PONAPE"YANKSS SHOT, O410U, 5MAY 1954

  

LEVEL H-6 hours H-3 hours SHOT HL hours H49 hours

Surface -, 0908 ’ » F 0906 0906 0905

2000  ~ 0830 3 0838 0831 O719

4000 0832 0937 0939 0830

6000 7935 a. 0939 094.0 0931

8000 0831 1033 0928 0922

100C0 082k 0929 0820 0920

- 12000 oss 0928 O82 0920

14,000 815 0618 0506 0920

16000 C817 0813 0616 0922

18000 C710 0805 0824 0818

20000 2303 3302 2603 0813

25000 2503 24,09 2505 2304

30000 2612 2617 2620 2716

35000 2718 2733 2631 24.29

40000 2625 2637 2750 2837

45000 2741 2950 28s 2947

50000 2926 2928 2931 2834

55000 2418 2729 2725 282

60000 21,05 2610 2923 2718

65000 O1L? O51, 1115 0920

70000 0422 1045 1027

75000 asa 1042

80000. : 0965 0950
85000 0983 0952

90000 1657 0953

95000 1057 1049

100000 1052 1040

o-/6



RONGERIK~YANKES SHOT, OG1CM, 5 MAY 1954

  

LEVEL H<-9 hours H-5 hours SHOT H¥3 hours

Surface * 0620 0623 om9 soos
2000 - 0629 0836 C824, 0722

4000 0934 0838 08g 0223
6000 70833 0832 0915 0922

gcoo O717 0722 0916 1209

1c0co 0311 0409 0707 0914

12000 0307 110% 1310 L2uL

1,000 3505 3206 1405 1410

16000 3106 27s 2304 2007

18000 2507 2815 2807 2607

20000 3114 3215 2512 2510

25000 2320 2626 2527 liissing

30060 233 234k 2339 wissing

35000 2440 2554 2650 iissing

4.0000 2861 2770 2765 2741

45000 2751 2766 2861 2843

50000 2333 2545 2435 2536

5 5000 2507 2514 2731 281

60000 1203 o9lL 2409 0109

65000 0922 0216 1210

70000 1019 0647 0755

75000 0746 O84 1047

gco0o 0856 1053 1647

35000 0970 0951 0867

90000 0952 0843 COKL

$5000 0958 0940

aetall
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Ain SAFE O NS FOR YA . SS

1. SPOUTS oN
_ The atomle device YANKES of Operation CASTLE was detonated at 1210

_ hour Zebra, & May.195 from a barge located at the north end of the BIKINT
Lagoons YANKEB cloud reached an altitude on the order of 115,000 feet. The

Air Radsafe operations in connestion with thia detonation were succesefully
conducted and resulted in much timely informatica on the post-event condi=
tions nowonly on the shot atoll of BIKINI but also the adjacent areas. Clow:
tracking aireraft obtained data which indicated that the lowest section of
the YANKEE oloud stem, up to perhaps fifteen thousand feet, was moving to
the west-northwest at approximately 15 knots, This novenent, plus the
moderate intensities encountercd (a maxioum of 63 ar/hr), established the
fact that this portion of the cloud did net constitute a hasard to ENTYETOK
Atoll, 186 miles to the west of BIKINI. Other aircraft nade contact with
fali-out from the middle level (twenty to sixty thousand feet) of the cloud,
As had been forecast by the pre-shot studies, this level we proved to be
moving to the esst-northeast at 15 kncts. From the mnetecrological data cone
would prediet that the mushroom moved to the north and to the west, Fall-out
from thie level, however, was carried to the east where several intercepticns
were made. On the basis of the foregoing it was apparenms that there wae nc
hasard to the populated atolls withia or without the Pacific Proving Groun:.
Thia premise was verified when one of the cloud tracker aircraft was diverted
for the purpose of making 8 minimum altitude radiological survay of 41) land
masses which conceivably could have been affected by fall-out of YANKEES
debris. Thia hurried survey showed casentially no sreas to have received
fall-out; a fast whichwas confirmed wnen 4 more leisurely and refined
survey was possible. There was no evidence of significant fall-out outside
the Pacific Proving Ground.

GENERAL:
a, Source of Informations

Cloud tracking information for YANKEE was available from five
sources. The contribution of each of these sources, which are listed
below, will be discussed in subsequent paragraphs:

Sampling sireraft Reports
Sweet-Sour Reports
Special Cloud Tracking Flights
“eather Reconnaissance Flizhts
iFOQsT=1 Flights

be Qverall Cloud ilovement (within the PPC):

The observed BIKINI winds on Y..NKEE Day are plotted in the hodo=
graphs, The hodographs clearly show the relatively importmt effocts that
stem from minor changes in the meteorological conditions, In this case amall
changes in wind direetion and veloeity during the first three houra after
YNKEE materially increased the possibility of fall-out on the atolls to the
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east of GS (BIKINI atoll). Fortunately the subsequent changes were of 's nore

favorable nature anf, if one considers the safety point of view alone, the.nem

result wae a most satisfactory situation. From the hodegraphe it can be seem

that the YANKEZ cloud, whose maximus height was of the order of 117,000 feee —

at & mimtes, was subjected to 3 wind sheayse The lowes level of the cloud
_ (surfade to 15,000feet) was inflaenced by the winds from the east

averaged 15 laicta.eThis movement was confirmed by a cloud tracking aircraft
orew who reported a maximum intensity of 63 ar/hr 4 hours after shot tins at
& point 55 miles west-ecuthwest of GZ at 10,000 feet, Based on the position
of this contact and the forecast air trajectcries, it is believed that this ok
contamimition passed to the south of ENDYETOK Atoll. eanante of thia pcr=
tion of the cloud probably aseount for the 5 ar/hr radiation level reported
400 miles southwest of GZ during a weather reconnaissance mission on plua one
day. The middle level of the cloud (20,000 to 4,000 feet) noved to the east—
northeast at a speed of 15 knots. Several contacts were subsequently nade
with fall-out from this segment (see Appendix I). Between plus § and plus F.
hours the trailing edge of sush an area was clearly defined by one of the
cloud tracker airoraft (see Appendix II); maxigum intensities of 2 r/hr were
reported 200 miles eaat-northeast of BIKINI. The higheat or mishrooa level
moved initially to the north ant weet. In the fall-cut, process, however, tne
debris was carried back to cast where several interceptions were made. The
first was at plus 15 hours, when a tracker aireraft was able to completely
delineate a fall-out area which was centered 300 miles to the sast-northeast
of GZ; the maximm reading inside this area was about $00 ar/hr above air-
eraft background. At this same time ancther clowt tracking aireraft located
contamination of 6 r/hr in this same general area (80 NM north of BIKAR Atoll).
but at an altitude of 1,500 feet.

3e SAMPLING AIRCRFP REPOS:

he in the case of previous shota, these reports were recorded by Rad=
safe personnel aboard the Command Ship from plus 2 te plus 5 hours. Reports
from these aircraft crovided the first data available on initial cloud acve-
ment and confirmed the accuracy of the forecast air RADEX (aee Appendix III).

4. UR REPORTS:

These reports were submitted by any aircraft encountering radicactive
contamination and not reporting by other means. No such reports were received
following YANKES. :

5. SPECI: Tin.CKING ("ILSON) FLIGHTS:

a. The initial phases of the Y..NKEE cloud tracking effort duplicate
those which were so successfully employed for previous CASTLE shots. Two
WE=29's, “dlson 2 and 'Milson 3, were placed in a holcing pattern 50 miles
west of GZ at plus 2 hours. .«s will be seen from jppendix I, the location
and orientation of this pattern is such that any cloud segments moving toward
either ENTVETOK or UJELANG snould be intercepted by at least one cf these
airersaft,

b. as in the past, WAlson 2 orbited in the racetrack pattern west af
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GZ a 10,000 feet from plus 2 to plum 5 hours. During this period the firsts
significant radiological contact was made at 22052 (plus & hours) at a point
55 miles west~eouthwest of BIKINI. “Aithin aioutes the intensitice climbed to .
& peak value of 63 ar/hr. This portion of GILDA (the atante cloud snd- ite
fall~out) obviously had aa ita source the lowest leval of the ster, It is :

“ikely"that none off this debris had ita origin at an altitudes in emesa,of
18,000 feet. Both the position of this intercept and the time of arrival
agree well with the pre-shot forecasts. This segment subsequently continued
ite southwesterly movement passing to the south of ENDYETORK. On Y:NKES plus
oneday weather reconnaissance aircreft, PETREL NECTAR, Located fragnents -
of this/part of GILDA 400 milea southwest of GZ. At plus § houre "liscn 2.
passed to the north of the shot atoll enroute to his search sector to the east
Upon reaching a point 5O miles east-northeast of BIKINI, this plane began
overtaking the trailing eige of GILDA. By 23252 penetration of this area had
been carried to the point where intensities of 1.6 R/Hr were being chtained.
At that tine « turnout wags executed to the south and then east. One hour
later the plan steered north and ones again began probing for the southern
edge of the cloud. This serlea of maneuvers indicated that this aircraft
crew clearly understood their cbhjective, which was to define the linits of
GILDA rather than to seek out maxim fallout. «at 0112 Zobre (plus seven
hours) 190 miles cast-northeast of BIMINI the radiation intcnsities quickly
climbed to 1.8 R/Hr above background. On the basis of the foregoing inter
ceptions it was possible tc lot the pesition of the souther or trailing ad-.
of GILDA (sue Appencix I). The lvading or upwind edge, shown aa a broken
line, is 4 predicted liuit and was obtained by applying the appropriate wind
vectors to determine tna path of a particle criginating at sixty thousand
feet on the dcwnwind sdge of the mshricn. This altitude choice was made
since the tine and positicn of these ecntacts is such that these particles
must have begun their travol at an altitude of fifty to sixty thousand feet.
If this hypothesis is correct, then this particular dubris was falling at
an averago speed of ei;ht thiusand feet per Acur which, in turn, representa
a fairly large particle. Follwoing this eneountor with GIZDa, ILSON TO
again turned s. uth and cast. Subsequent reports by this aircraft were
assessed as background resulting from -revi.us interecepti.ns. The marked
drcp in intensities repertod after 0600Z are due tv the fact that an
instrument failure nucasaitated the subsequent employment cf a less sen-
sitive radiation meter.

6. At approximately 20]0 Zebra (plus two heurs) 2 dense clcud was
reported in such sp siticn that it aight cause fallcut on the Task Firce
fleet (south of BIXINI) {¢ it were cceapcsed of Y:NKEZ debris. To investigate
thia pctantial hazard "TLSON TH.ZE was requested tc leave the holding pat=
tern and priceed at six thousand feet tc 1 pint twenty alles scutheast of
NN (NYU ISL.ND). This vector was given in an oeffurt tu define the southern
edge of the YANKES cloud and its fallout. Theroaftcr tha aircraft was.
requested tc descent t:. five hundred feet anc make a survey of the suuthern

islands of BIXINI .TOLL and the airstrip in particular. "ILSON THALES
encountered no radiation during the first phase of this twofld mission;
a fact which preved that the cl.ud cver the flset was of natural crigin and

thus constituted no hazard. ..t five hundred fect over NAN, hcewever,
intensitics cf 2 i/Hr wore reported. Over the airstrip the lovels were
lower but varied over a considerable range (600 - 850 ‘ir/Hr). Subsequent
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helicopter surveys established the fact that the fallout ws setually «

small fraction of tho intensities encountered by “ILSON THIER during hie
survey. This ambiguity appeared, however, to be another example of & -

phenomena first observed during C.STLZ when high-yield devices were det.n~

ated aboard a barge. In those cases it appearud that a certain amount of

the radioactive debris was in the form of an aercsol-like suspension. The

finely divided radioactive particlus whieh comprised a part of this suspensio:
appeared capable of remaining airborne for long seriods. 48 a result such
aerosols were capable of drifting along a very few fce.t off the surface
and yet left almst no fallout. One rather spectacular example was the case.
where sfiel) flage flying just cover rather efficient fallout collectors ace
sorved wany tines the amcunt of debris daposited in the collector itself.
Many other instances could be cited which tend to suppert the case for tha
existence of such an serosol, .«ccordingly, it was believed that the "high
transient intensity ~ low f:llout" obsorved at NAM and the airstrip were due
to just such a mochanism. Fullowing the N..N and airfield survey, "TLSON
THEE continued to fly in the i mediate vicinity of Ground Zero. The maxi
mun intensity reported during the remainder of the mission was & i/Hr over
BIXINI ISLAND at 2103 Zebra. Thoreaftar the aireraft background was approxt-
mately 1 a/Hr so the crew was instructod to return to base.

ds «aS soon ag it was determined that "ILSON THREE would be released
the unit commander ms requested to furnish a replacement iireraft to be
designated as “ILSON FOUI. This plane reported in the holding pattern at
six thousand feet at approximately 0100 Zebra. Abcut thirty cinutes later
this treeker reportod a single ccntact of 30 Mr/Hr, fifty miles west of
Ground Zero. It is bolieved that this was fallout from the manhroom. Freon
the character of the low-level winds, it appeared desireable to conduct 4
shot-day atoll survey similar to that for UNION. Tike necessary instructions
were passed to “ILSON FOUL, who departed immediately fcr “OTHO, the first
atoll to de surveyed, The results of the entire atoll survey are tabulated
in Appendix I (atoll lceaticns can be dotermined by comparing the time of
survey with the position plct). This data showed that no significant fallout
oceured on YANKEE day on the atolis scuth of an east-west line through
Greund Zero. Tho light fallout which was observed subsequent to that tine
on almost every nearby atoll was almost certainly mterial from the upper
level of the cloud. Since this debris fall slowly it was very widely dis
persed, and eventually smoll, spotty traces of this material cculd be found
throughout the Marshall Island area. .fter reaching the northwestern extren=
ity of the atoll area, '"TILSON FOUK clinbed to fiftecn hundred feet and con=
tinued north, it 0750 Zebra (plus 14 hours) a radiation level of 1 it/Hr
was enccuntered fifty iiles north of Blin. Seven ainutes later the
intensities had climbedto 6 li/Hr. The plane crew executed a turncut to the
south and then returned to base, Study of the data available indicated
that this debris aust have had its crigin in the cushroom in which case
continued falicut brought this ecuntanminaticn tc surface in the cpen ceean
arcas between PTiia. and BLIINI., Subsequent reports by this aircraft rere
believad to b3 background, ,

@. “WILSON FIVE departed ENTETO. ISL.ND at apprusimately YAN'ES
plus twelve hours with the mission cf ecnducting an area search out te maxie-
mum range between true bearings of 40 and 70 degrees from Ground Zere at an
Jltituce of ten thcusand fost,
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Enroute to the designated area intermittent contacts were cade witht some oD
the generalized contamination which has been discussed previouslys Beginning .
at 0202 Zebra (plus 1, houre) and continuing te 1534 Zebre (plus 21 hours) =~
WILSON FIVE began the systematic probing of a very large radicactive area.
whielz appeared.to fallout. from the mushroom (above sixty thousand), In

- this case a fairlycomplete set of data was obtained fran which the coa=
tamination limita‘could be fixed with considerable confidence. A diagram
of this area is attached as Appendix IZ. 411 positions and intensities are
extrapolated to 0900 Zebra for this purpese of this plot. Although the
data is pa: Sufficient to warrant such refinement, isodose lines have
been dmiwn on a "best approximation” basis. From this plot it will be seen —
that the mst intense fallout covered an area of approximately fifteen hund=
red square ailes and was centered 300 miles east-northeast of BIXINI. The
maximum reading inside this area was 500 iir/Hr. The 20 ifr/Hr isodose line
encompassed in excess of twenty-five thousand square miles; this clearly
indieates how quickly large areas may be threatenod by fallout. All this
masa of contanination was at thst tine being carried back toward BIKINI by |
the "easterlies" prevailing below fifteen thousand feet. Although it seemed
certain that continued fallout and dispersion would dissipate the hazard,
it was recommended that the Task Force elements at BIKINI be advised of
the presence of a large masa of contamination in an upwind direction. This
was accomplished. In addition an atteapt was made to give “ILSON FIVE a
veotor which would insure that a survey was onde of thia air parcel. subsequent
to the time fallout should have been complete and prior ta ites arrival at
BIKINI. Unrortunately communication difficulties negated this effort.
Subsequent surveys by other means established the fact thatno significant
fallout occurred after shot day, hence the scavenging mechanisms must have
functioned as expected. Enroute to base ‘YILSON IVE passed througit a rain-
shower reducing the background reading from 300 to 70 iir/Hr, which was anothe;
indication of how effective rain can be as a decontaminating agent. :

f. Subsequent “ILSON flights for Y.NKED were cancelled,

6. YEnTHER R-CONNAISSANCE FLICHTS:

Two weather reconnaisaance flights were flown on YANKES plus one
day. The first of those, PETREL NiCT.R, was flown to th. north and the west
of Ground Zero. During the course of this flight three brief encounters
were made with spotty radiation. i. second flight, PETREL 'STRO, flown to
the south and east intercepted similar fragments. In all except one case
the intensities were not in excass of 10 'ir/Hr and are believed to be a part
of the generalized contamination that follows a high-yield dctonation. The
single excoption was the contact at plus thirty-eight hours, 110 miles east-
northeast of Ground Zero, where the intensity was 40 ir/Hr.

7. sFO.-.FLIGITS:

uFO..%=. sponsored flights made radioactive sample collections of
YANKEE debris a* several remote locations, In all cases the dobris was
found to be widaly despersed throughout the general area, but, as one would
axpect, the levels were quite low ranging from a few Mr/Hr to a small fractia
of that amount. The results of these collections are tabulated below.

0-38



ZEBRE TLE ALTITUDE’ COUNTS/ON/HR
in millions

06/1400 1AN L62¥ to 13N 141” 180cO &.
(Plus 44 hours) (150 iL southwest Hawaii)

o7/ouo =~LMA to USN LGOY == —s«15#17000 ure
(Plus 55 hours) (130 ML southwest Hawaii)

8.v2 CLUSIONS:

a» Tho Aly Rad Safe operations for YANKEE wore quite sucessaful.
In particular the cloud tracking operations were such that fallout areas
eould be delineated with sore assurance than on any previous C.STLE shot.

b. There were no elements of the Y.NXEE cloud orits fallout which
necessitated the avacuation of nearby atolls.

ce. The use of "B29 cloud tracker aircraft as a means for making 4
preliminary survey of the populated atolls to the southeast of Ground Zero
again proved practical.

dad, There was no evidence which indicated that hazardous fallout -
likely outside the imnediate area of Ground Zero other than the few cases
mentioned in this report where fallout tock place over the open ocean. .

Fallout outside the PPG was forccast to be slight and of no consequence fron
the health point of vicw.

Je RECO:E INE..TIONS:

None.

3 Appendices
I ~ WILSON »/C Plot (A and 8)
II = Fallout Plot
III @ YiciKEB adr Radex
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HODOGRAPH

. RESULTANT WINDSAND
SURFACE RADEX

- 10,000

sso 369 0 ~ 40,000

330 ’ 30
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YANEEE AIR RADEX FOR YANKEE PLUS ONE HOUR
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PRELIDINARY RESULTS

NYKOPO aIRBORNE “DONITCRING SURVEY FLIGHTS O/A 5 is¥ 195ie .
(Conducted by Health and Safety Laboratory, New York Operations Office, Azc)

’

  

» LOCATION Loch SAX wen MAX LOCAL MUM
(Atoll unless TIE GROUND TLE GROUND TOS GROUND
otherwise (May) INTENSITY (May) INTENSITY (I‘ay) INTENSITY
indgcated) (inmr/nr) (in ar/hr) (in _mr/hr)

FLIGHT ABLE

KMJALEIN 061455 Ob 071800 45” 081335 0.2
L.B 060830 0 070822 1.2 080726 0.1
UJAE 060845 0 070832 0.8 080737 0.16
WOTHO 060912 0,08 070857 1,6 080810 0.2
ILINGINAS 061024 0.8 071005 10.0 080916. 1.2
RONGEL.P Is. 061038 8.0 071019 30.0 080928 6.5
RONGERIK 041052 3.0 071033 21.6 080943 4.0
TONGI- 061215 0.2 O71151 0,2 981111 0
BIKL.R 061315 15.0 071247 34,0 081203 4.0
UTIRIK 061335 0.8 071318 a) 081223 1.2
Tika 061340 0.8 071312 5.6 081226 1.5
aILUK 061,00 0.2 071330 0.7 081245 0.7
JEMD 061410 0.2 071339 3.2 081245 0.3
KIXIEP O63435 0.2 071346 3.2 081302 0.5

"Ground observation

Mi.XOM! GROUND RE.DINGS OTHER NYKOPO FLIGHTS (IN .R/HR)

FLIGHT B.KER (9 itay): 1.7 at NOTUJE; next highest 0.3 at ANI

FLIGHT CH.RLIE (9 ‘lay): 0.2

FLIGHT Z.SY (12 iay): 0.6



SUILARY OF THE STATUS OF TRANSIENT SHIPPING IN THE PPG iREA O/A 5 MAY 195%

ry Task Foreea sources of information:

"a, LST's’762 and 975 approximately 650 NM east northeast of cz*
at H-Hour, enroute to PERL.

y> USS NAV..SOT.. arrived KW.JaLsIN 050735M, ETD for MIDWAY 5 May.

ec. USS SHE, arrived Kv.J,LEIN O41900M, ETD for PERL 5 May.

de USS LO (T-.KA-60) and USS .HEQUIPA (..FO31) at ENTVETOK 041200M..

USS RECL.DER (.RS-42) departed BIKINI to GUaM 041200 via
10-40N, 165-108, 1O-40N, 155-00E, SOx 11 knots, ETA GUAM O9180QM.

f, Contact from search aircraft OL2000/, 1 DD, 10~45N, 142-54E,
course 190 True, radar contact.

g- Contact from search aircraft 04203Q1, 1 DD 10-31N, 165—51E,
course 150 True, SOa 10 mots, visual contact.

2. COKNAVFOR. RLN..3 source of informitions

a. M/V Roque, Paciiicronesian Line vessel departed aren 27 .pril,
§ May position Rota.

Inclosure 8



TAB tpi

: NECTAR

NECTAR had beety ready for firing since 22 April, (detailed pre~shots+
actions were complete: for firing on 4, § ant UL Mey) however, no wind pate
tern acdeptable at ENIWETOK materialized until 14 Moy. During this tine the
task foreg-and operational plans were geired to a spliteatoll type operation, —
siultonfously maintaining the capability of firing et either atoll. This
was the first instance of such flexibility in U.S. testing history and quite
indispensable to the C.STLE operation in view of the long shot delays charge=
ableto unf{:vorable winds. ‘Wind patterns with southerly components were rare
at ENINETOK during this period, and when present, lacked strength and depth.
The risk of contuminating the P.RRY and ENIVETOK Island camp sites was the
prime detcrent to acceptance of the marginal southerly patterns available
prior to ly May, In the meantime Y/NKEE was Jetoated at BIKINI on § Hay,
leaving only the NECL.R shot to complete the test series. On. the morning
of 13 May a shift in the winds (above the lower trades) from northerlies to
southorlies was predicted for the lith. By noon the forecast appeared pro=
mising enought to formulate a firm decision to designate 13 May as NECT.A
minus one day. During the efternoon appropriate advisories were issued to
task force ami external agencies, CINCP..CFLT was advised of the scheduled
shot time of 1,062CM, the forecast 72-hour air particle trajectories for ten,
twenty, thirty an fifty thousand fsct and the fact that no significant fall-
out was forecast for populated MIRSH.LL Islands. It was recommended that no
air routes be closed, and a statement was issued to the effect that no health
hagard problem axistei for surfaca routos sutside Area EVELYN. The ailvisory
further st-ted that an intonsiva preeshct search was being conducted in Area
EVELYN, ani that a post-shot sector search wuld be made if required. CINC-
P.CFLT was requested to divert all shipping outside the previously designated
450 NM Danger irea and was informei thot no kncwm transient shipping was in
this area. (The neod for a post~-shot scctor search proved unnecessary. )

area IVELYN had been designated approximately 1 May when it became ob=
vious that jaily searchos of the ontire .rea GREEN were placing a drain on
aircraft *vailability auc to repeated shot celays and the consequent wasted
search efforts. irea EVELIN was defined as a semi-circular sector of 300 MM
radius to tho north of an cast-west diameter through the center of ENT ETOK
atoll plus a 60 by 600 NM east-west strip centered on nd to the south of
this diameter, This area was well within the capability of three search aire
ersft operating out of K:l.J.LEIN and could be covered with an “Execute order”
issued late in the prée-shot preparations nd with less probability of "false
start", Search results for NECT.A were negitive.

& Specie? Clyv.eory wis issued to the British Sampling Unit at KvJ.LEIN
giving the 3uboavle- show time, the forecast 72-hour air particle trajec=
tories, the fcrecast are2 for British operstions, suthority to penetrato the
Danger rea, om. instructions to fille flight plans throught the KW.iJ/LEIN
Liaison Officer using the .2visory as authority for NECT..R flights. Infor-
mation was includei to tha effect that final route and scramble instructions
would be issued separately ot H plus 24 hours.
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The forecast Surface ani ‘ir RADEXES were issued as followse

Surface RADEX: True bearings from GZ 250° clockwise to 8°
. radial distance 60 NM for H to H plus 6 hours

P plus a cireular RADEX around GZ of 10 NM radiues*

Air RADEX; H plus 1 hour, 10,000 feet and up (true bearings from
fo GZ): .

275° clockwise to 30° maximm distance 15 1M
30° clockwise to 100° maximum distance 35 NM

100° clockwise to 275° maximm distance 5 NM

40,000 feet and up (true bearings from GZ):

240° clockwise to 330° maximum distance 25 NM
330° clockwise to 40° maximum distance 15 NX
40 clockwise to LLC? maximum distance 60 NM
11© clockwise to 240° maxcinum distance 15 NM

H plus 6 hours, 10,000 feet and up (true bearings from
GZ):

275° clockwise to 30° macimum distance 70 NM
30° clockwise to 100° maximum distance 180 NM

40,0C0: feet and up (true bearings from GZ):

26C° clockwise to 300° maximum distance 70 NM
4C° clockwise to 100° maximim distance 300 NM

An informal cheek of the weather and winds was made at approximately
1700M, conditions being such that previous decisions were confirmed. A formaj
complete commard briefing was scheduled for midnight. As the evening weather.
observations progzessed, it became more art more apparent that the southerly
flow was developirg and thet sufficient warm moist air would be moved up
from the south to produce significant shower activity in the shot area by
H Hour. - -

Due to the proximity of UJELANG Atoll (120 NM southwest of ENI-ETOX),
it was decided to station a destroyer at UJELANG to stand by should unforee
seen circumstances make an evacuation necessary. The cloud tracking plan

had already been designated to place two cleud trackers in a racetrack hol=
ding pattern app-oximately °O iM southwest of ENTWETOK to detect any movement
of contamination t: vard UJEI1G. The pattern of these trackors was oriented
such that approsirntely two thirds of the pattern was north of a line between
QJELANG ami ENTVE'CK in order that macimum advantage could be nade in the
detection of low-level contamination moving to the west and still keep
UJELANG in the "shadow" of ground zero.
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A complete Command Briefing was held at approximately 1,003@M, The

winds and weather being favorable, it was decided to continue with the shot

ami ta look at the forecast and observed winds again at approximately 053CM.

The major fall-out pattern was predicted to Mie slong a genoral west scuth=

west to @ast northeast axis and far enough north to miss the camp sites (see
Ineclosure 4). The new technique, based on forecast time and space ohanges in
the wind pattern for H to H plus 24 hours, gave a similar fall-out pattern.
It was predicted (by the method of Incl 3 to Tab D) however, that a small
amount of contamination could possibly arrive at the camps, For this reascm, —
it was decided that all task force ships would re-enter the Lagoon and anchor
at normal berths immediately after H hour and that all personnel be on alert
to effect an emergency evacuation should such become necessary. However, due
to increased depth of the southerly components which developed before and
after shot time, no contamination was experieneed on any island south of
YVONNE.

At about H minus 6 hours an additional advisory was issued to the
British Unit on KJAJALEIN, passing the latest forecast. 72-hour air particle
trajectories, the forecast GZ winds for H Hour and autherity to penetrate
the Danger Area in aceerdance with scramble snd routing instructions to be
issued posteshot by CTC 7.4.

Directives were issued for cloud tracker Wilson 2 to search from H plus
2 to H plus 14 hours in a modified racetrack holding pattern 50 NM southwest.
of GZ at 10,000 feet for three hours, thence to the sector centered on GZ
with limiting true bearings of 65° and 95° at 10,000 facet, Wilson 3 was
directed to search in the above holding pattern from H plus 2 hours until
released and at an altitude selected by the pilot to clear natural clouds,
but not in excess of 6,000 fect.

During the night frequent rain showers were expericnced over the camp
sites, but since the wind pattern was becoming more and more favorable, all
preparations were continued and arrangements made through the weather sta=-
tion and the Air Force GCA unit on ENTWETOK Island to monitor all showers
up to H minus 20 minutes. Provided no showers existed at shot time which
would cut out essential oxpcrimentation, the shot could go on as planned.

The O530M weather/rads.fe check being favorable, and no transient ships
contacted in .rea IVELYN, all efforts were devoted toward getting the shot
off om time. The GCA Unit reported the positions and movement of local
showers, the latest being approximately 30 NM east of GZ at about H minus
20 minutes, Just prior to shot time a large shower occurred to the north of
ARRY Island, apparently generated since the last GC. check, Since light

transmission paths for the northern instrument sites appeared satisfactory
(the shower apparently confined to the area between PARRY and GZ), the shot
was detonated on 2 barge in approximately 100 feet of water in the IVY MIKE
Crater (ELUGELAB Island, ENI¥ETOK) at 14062CM cs scheduled. ‘Within 30 min-
utes advisories were passed to the Chairman, .£C, C/S irmy and CINCP..CFLT
indicating the detonation and safety of task force personnel, Moderate rain
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showers persisted almost continuously throughout the shot day. Sampling

aircraft reported that rain and cloud cover existed in layers fram 2,000 -

feet up to 50,000 feet for at least the first six hours after shot tine. The

possibility of s hazard developing from the scavenging action of rain was

considered, but seemed remote in view of the continual pre-shot and post-

shot de€pening of tiie layer of southerly winds, Also, NECTAR being the:iast

shot of the series, the capability for rapid emergency cvacuation and con— \
tinual radsafe checks of the cam sites were the prins factors in the cale ,
culated rjsk taken for this shot. | \

\

Cloud tracking overations were as planned and routine in nature. Only \;
token amounts of contamination were found on the \.ILSON 2 and 3 flights, and
on © ILSON & (30 degree sector search upwind from °CNCGERIK) from H plus 12 te
H plus 24 hours, All remaining cloud tracker flights were cancelled. Since
no contaminetion was detected moving toward UJELANG by noon of shot day, CTG
7.3 was advised that the destroyer on station ai UJELANG ‘could’be. released,
The destroyer was requ sted to return to ENIWETCK by the direct route and to
continue monitoring for radiation on the way.

Within three hours after shot time, all units were advised as to the
radsafe conditions. The advisory, based on the initial damage survey, indi-
cated all islands from YVONNE clockwise through LEQ0Y amd all air and water
traffic south of a line through YVONNS and LEROY were declared Radsave Un-
restrictod. Swinning was authorized at established beaches in the unrestricte
region. All air and water traffic north of the above line was declared sub=
juct to radsafe control of the Radsafe CENTER, -LiER (167.1). An ‘exception
was made to the effect that all "round robbin" flights which dia not ever
fly the restrict.d area at less than 1,000 fect could be made without rad-
safe ¢le-rance providea all personnel wore film badges.

At 1325M WILSON 3 was dircct.d to search out to maxcioum range at an \
altitude not to exceed 8,000 feet between limiting true bearings 70° and
100°, and to conduct a minimum altituac survey of |.CTHO if possible. (Sub-
sequent survey of WOTHO at 1OLSM, 300 f..t, inuic-ted less than 10 mr/hr.)

In accordance with previous plans, NYKOPO Flight Able was scheduled
for N plus 1 day and NYKCPO Flights Able, Beker and Charlie for N plus 2 days.
Flight Able on N plus 1 dey ‘vis direct d to make in-flight rcports at RONGE.”
and LIXIZP. All Flights on N plus 2 days were dir:ctcd to make in-flight
reports over each atoll in-the flight pattern.

In view of the initial radsafe survey of the islands indicating major
contamimtion confined to only the northern gro ps and vast experience with
IVY IKE, the lago.n water sampling program was cancclled as unnecessary.
(It should be notcd that, duc to the IVY exmoerience, the emergency evacuation
play of ship rv-cntry to the lagoon was not made contingent upon lagoon wator
sampling.)
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In accordance with plan, CINCP..CFLT was advised at 200CM om shot day

of the currer® radsafe situation. This advisory eonsisted of the following:

No significant change was made in the foreeast 72-hour air particle trajec—

tories, based on cloud tracicing operations om N day all significant contamin-.
* ation was moving to‘ the east northeast and well to the north of 4 line theougk
ENIWETOK ant BIKINI, no significant contamination was moving toward UJEL.NG,
and confirmation was made of the NYKOPO Flights for Radsafe roll-up on N
plus 1 dag-and N plus 2 days. On N plus 1 day the second 2000 advisory was” .
dispatchg@d to CINCPACFLY. This advisory indieated no changes in the 72-hour \
forecast and a preliminary report on NYKOPO Flight ible on N plus 1 day.
This report indicated RONGELAP reading 10 mr/hr and RONGERIK 15 mr/hr on the
ground; all other atolls Flight ble indicated less than 2 or/hr.

On N plus 2 days, the third and final 200MM CINCPACFLT advisory was
dispatched. This advisory indicated that CINCPACFLT would be further advised
as clrewmstances required, and corrected the previous 2000M N plus 1 day
information to the effect that RONCEL.P and RONGERIK should have been reported
as 1.5 mr/hr and all others less than 1 mr/hr on N plus 1 day. This advisory
further stated that the N plus 2 day ible, Baker ami Charlie maximums in or/
hr wore 1.5, less than 1, amd less than 1 respectively, that no further
radiation hazard was forecast for the CASTLE series and recommended no further
diversion of shipping for radsafe reasons, The Post-NECT:AR report to CINC}
PACFLT on the status of ships and personnel doseages was subaitted by CTC 7.3,
indicating in general, no additional significant increases due to NECTAR.

A major effort was devoted on this shot by the ,EC New York Operations
Office amd Project 2.5a to delineate the NECTAR fall-out pattern using the
techniques developed on Y.NKEE shot. The final reports of these two agencies
are suggested as additional information on the long-range aspects of NECTAR
amd for possible extrapolation of the effects of rain as a scavenging agent.

8 Incls:

1. <n Evaluation of Weather Forecast for NECT.R
2. Tabulation of NECTAR Preeshot ani Posteshot Winds from Task Foree

Stations .
3. Forecast and Computed NECTAR Air Particle Trajectories
4e NECTAR Ground Zero Hodographs
5. NECTAR Shot Day Ground Radiation Intensities Onesitea
6. Air Radsafe Operation for NECT.R
7. Preliminary Results of NYKOPO ..irborne Monitoring Survay Flights o/a

ls May 1954
8. Summary of the Status of Transient Shipping in the PPG area o/a le
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AN EVALUATION OF WEATHER FORECASTS FOR NECTAR

_.-' Yer Summary of weather immediately prior to N-Day: On the morning of
<—N minus“one, the sytoptic situation was described as followa: .t 10,000 feet

a clockwise vortex was passing to the north of ENTHETOK, keeping the winds
light with southeasterly components. it 20,000 feeta shear line which had
been soutl of the area had moved north of the area giving light southerly
winds. 30,000 feet, a small clockwise vortex was pasaing south of the
station toward the east resulting in west—southwesterly flow. .t 40,000 feet -
a Clockwise outdraft near PON/PE was building, giving west-southwesterly flow.

Z. The Weather Forecast: 5/8 cumulus, base 1800 feet, tops S000 feet,
scattered tops to 12,000 feet; 4/8 altostratus in thin patches, bases 15,000
to 25,000 feet; 7/8 cirrus, base 38,000 feet, tops 42,000 feet; light showers,

8. Observed weather: (based on observations taken by all. personnel
of the CEP) 3/8 cumilus, base 1900 feet; 4/8 to 5/8 stratocumilus, base
3500 to 4000 feet; 6/8 cirrus, base 38,000 feet. No showers were observed
at. ENTYETOK at shot time, however, showers occurred four hours prior to shot
time and within one hour following the shot. In all, 1.06 inches of precipi-
tation fell on 14 May.

b. Comments on westher: ‘Wilson flights (reconnaissance aircraft
near shot site) north of ENIWETOK reported a breken. condition of stratocum~
lus with tops at 4000 feet and a high cirrus overcast. By 1800 the strato~
cumulus coverzge decressed but had developed vertically, some tops being —~
reported at 22,000 fvet; the cirrus layer had decreased smd become very thin
and scattered. This description is basad upon continuous and careful cobser—
vation, wherein no difficulty was encountered to compromise accurate obser—
vations. Following the detcnation, Wilson 2 and Wilson 3 reported consider~
able shower activity; 2/8 to 5/8 cumulus and stratocumlus, with tops rangin
from 3500 to 9000 feet; a broken condition of altostratus, base 13,000 feet;
and an overcast of cirrostratus, base 40,000 feet.

3. The “ind Forecast:

 

HEIGHT H-2h, Hels H-8 Het OBSERVED
(Thsds Fé) ° ENTWETOK

H-HOUR

90 090/50 090/60 090/60 090/60
80 090/40 090/50 090/50 090/50
70 090/30 090/30 080/40 080/40
65 . 090/20 090/20 120/20 120/20
60 270/18 080/10 030/08 030/08
55 260/36 280/40 290/30 290/30 .290/38
50 270/45 270/45 270/45 270/40 280/35
45 260/35 260/40 260/50 260/45 230/32
40 260/27 250/40 250/38 240/35 210/24

Inel: 1 P~6



HEICHT He2h Hel, (sé Hey OBSERVED

 

(Thsda Ft) ENIWETOK
H-HOUR

” - o 0 @
35 250/18 250/35 240/35 230/30 210/09
30 250/10 250/25 260/20 260/20 230/17
25 220/11 240/12 240/10 240/10 190/06
20 7 “ Lt&Var 220/05 200/06 200/06 130/c8
18 Le&Var 170/05 170/05 170/05 140/12
16 Lt&Var 160/03 lo/lo 130/12 130/12
wu 090/07 120/05 120/10 130/15 110/18
12 080/10 110/08 120/10 130/15 120/17
10 090/18 130/18 120/08 120/08 110/14
08 lIO/1L 120/11 110/10 110/10 100/10
0 110/18 110/18 100/20 100/20 110/1s
0b, 110/20 100/20 090/25 090/25 110/19
02 090/22 090/22 090/22 090/22 100/17
SFC 090/20 090/20 070/20 070/20 090/29

a. Comments on winds:

(1) 65% of the forecast wind directions were within 20 degrees
of the observed; 88% of the forecast wind directions were within 30 degrees
of the observed, The greatest deviation from the forecast winds was 70
degrees at 20,000 feet...

(2) 76% of the forecast wind speed deviated 6 knots or less
from the observed, and 82% deviated 10 knots or less. The maximum error was
13 knots at 45,000 feet,



NECTAR
DeteMAY1984 Time ~25524 Clouds lowerCUAC5.44 2.000_

Tops 4000 Middle 6/8AC/AS Base 2290. Upper 19710cs_ .

Vistbiltty LQ. ites See Level Pressure LQOEFine Wind direction Q9Qdegrece Velocity LZ. tne
- 4”

Serfece temp 89. *e Dew Paint T° Humidity 83_s Vaper pressure -865_

Lecel weather CLOUDY WITH SHOWERS -

Renerts scattered Showers, Sky, General ie A

Letest winds elott token on Eniwetok Is. Position Time 0600 _M

ALTITUDE DEGREES KNOTS PRESSURE TEMP OEW POINT HUMIDITY
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Sutace 090 19 1006 Mb1259%); 24.7 ej 93 %
1,000 Pe 030 2! 968 24.5 22.7 $0

1,500 100 20 933 23.6 22.0 91

2,000 100 17 937 22.7 2b 9!

3,000 10 19 905 21.0 19.6 92

4,000 0 19 874 19.3 (7.9 92

5,000 110 is 843 17.3 16.2 93

§,000 10 14 8t3 16.8 13.3 93

7,000 100 12 785 13.8 12.8 94

8,000 100 10 787 10.6 08.3 85

9,000 Ho 1 730 10.3 06.3 75

10,000 0 (4 704 9.3 03.5 77

12,000 120 17 683 3.4 02.6 82

14,000 110 18 606 3.1 00.5 83

16,000 130 2 562 -0.5 -2.8 a4

18,000 1490 2 522 -4.1 -12.9 30

20,000 130 08 488 -5.8 -18.8 ; 35

25,000 190 06 395 -|8.0 MB MB

30,000 230 17

35,000 210 09

40,000 210 24

45,000 230 32
50,000 280 35

51,000 290 38

REMARKS
   
 



BIXINI-NECTAR SHOT, O620M, 14 MAY 1954

LEVEL H-§ hours H=3} hours SHOT Hj hours H¢6 hours

“Surface 0825 =~ 0820 z O715 z

2000 *—s« 83 0920 g 0815

4,000 i0926 1023 F LOLA z
3 3

6000 2122 1225 1122

@OCO 1023 1122 1125

1L0C090 1122 1220 1118

120¢0 1116 1322 1317

1.009 1010 13221 1316

16000 10Ly 1318 1526

1g0co=Oti«éa:2.0 1320 1516

20000 1904 1209 1516

25000 2020 3002 UWls

273CCO 2615 342k Waa

35009 2515 2319 1417

40000 2525 2218 1515

1.5000 2239 24,31

50cco 2654 2443

55000 2819 2753

§C000 2741 2949



ENIYETOKe-NSCTAR SHOT, O620M, 14 MAY 1954

LEVEL. H-9 Rours H=-} hours SHOT H#3_ hours H#9_ hours
=. - a
“Surface 0721 0625 0919 0720 0920

2cootiéiGRG 1127 1017 na 1017

wr0o 0993 1123 1119 17 uals
60c0 1027 osLy 1s 1012 1615
2700 1010 0913 1010 1211 16Ls

15°00 1305 1113 1s 1314 17s

12000 1310 12Us 1217 4,20 197
11.900 12s 1212 1s 12s 2018

16200 eT 1311 1312 1216 2015

18000 1005 1313 Lsl2 2007 1925
20006 0103 1807 1308 1518 1913
23900 2709 2308 1906 2104 Calm
500 2ng 2420 2317 2012 Calm

25000 233% 2225 2109 2125 18u,
& 7000 2436 2237 2124 2127 1809

15000 205k 2432 2332 2421 Calm

500C0 2843 2838 2835 2821, Caln

55000 282022935 2938 3126 2312

60000 3503 18 2416

65000 o9Ls

70000 0936

75000 0946
80000 0952

f2-40



KUSALE-NECTAR SHOT, 0620M, l& MAY 1954

LEVEL H-6 hours H=3_ hours SHOT H¥3_hours HAD hours

“surface ~ Calm ™ Calm = Calm 1307
2000 1210 1716 2 1416 UA15
4,000 yf r513 1616 : 1610 1315
6c00 L4LO 1618 SS 1707 1513
3900 1410 1616 1911 2104
109C0 1609 1412 2014 1912
22°00 1817 L514 2212 2208

24.000 1712 L516 1915 2210

16000 1622 1616 16s 2312
4309 1820 1623 1616 1912
20°CO 1621 1516 1420 1513

25100 1517 1619 1517 1513

30970 2314 2302 1708 1413
35.0 2604 2908 1106 2304

mone 2611 2418 0904 0908

500 2523 2513 1610 1616

30U00 3225 342k 3406 2505

55000 3326 2607

60000 2521

65000 1706

70000 1033

75000 1142

80000 : 0952

85000 0968

90000 0965

Jas



KYAJALEIN-NECTAR SHOT, C620M, 14 MAY 1954

 

LEVEL H-6 hours hours SHOT hours 4H¥9 hours

“surface - O71L O71, = 0712 111

2000 0923 1019 g 1124 1409

4000” 1017 1122 Z 1224 Lal

6000 1218 1220 1316 1419

8000 1, 1215 ‘1122 1318

3.0000 1113 1214 0909 1316

12000 1117 lll, 104 1417

14000 1216 1012 1106 w18

1.000 1213 0915 lio 1317

18000 lal, 1211 1210 1517

~ 20000 1515 1510 1609 als

25000 2013 LélL 2016 1902

30000 2109 1909 2120 1312

35000 2109 2010 2123 1404

£0000 2421 2510 2325 2006

4, 5000 2738 2525 2524 2517

50000 2956 2730 2825 2914

55000 2557 294k, 2817 2924

60000 2631 3305 2518

65000 0620 0903

70000 1046 0928

75000 1049 O8ul

80000 _ 1142 1160

850C0 1061 0726

90000 los

D-+2



MAJUROSNECTAR SHOT, 0620M, 14 MAY 1954

LEVEL H-9 hours H=3 hours SHOT H¥3 hours u#9 hours

<. Surface 0909 + 0909 z 0907 Cala

2000 0907 1118 2 1117 O710

4000 ia 1011 1415 x lol, 0917

6000 1015 1016 e 1018 1012

8000 1116 0823 1016 1016

10000 LOL 0925 0912 0913

12000 0907 0822 0916 10lu

14,000 0907 O7L, 0815 1116

16000 1210 O6Lh 0716 OF

18000 1308 0816 O715 1012

20000 ~=s«as2 O8L5 O71 1214

25000 L517 1909 Q710 L515

30000 1520 1709 0912 1426

35000 1715 1515 1210 2309

10000 2013 1818 2010 2624

45000 —=«-.2326 2118 2828 2824:

50000 PLAN 2743 3139 3227

55000 2731 2205 2219

66000 1307

65000 0507

70000 C93k

_ 75000 . 0950

C000 0854

85000 0758

9c000 0370

95000 O76L

Lococo 0853

105000 0820

110000 C817
p7- 73



Level
wc, Surfacd,

2000

4,000

6000

go0d

10000

120006

14000

16000

18000

20000

25000

30000

35000

4COCO

4 5000

50000

55000

60000

65000

79000

75000

80000

85000

90000

95000

100000

105000

119000

v

PONAPE*NECTAR SHOT, .O620M, 14 MAY 1954

H=9 hours

0906

0822

. 0829

0839

0647

0635

0633

0627

O6ls

O52.

0613

0628

os

2105

1907

' 0918

0909

2705

*

He} hours

0905

092h

1020

1115

0713

0619

0529

0529

0527

0623

O723

0717

0308

O912

1306

1311

7604

2705

fe--k

SHOT

O
p
e
W
U
n
Y
O
f

hours:
Cala

_ 1316
1317
1316
1508

16Ls
1416

1317

1219

1010

1010

1010

0810

1209

302L

2918

O6OL

1218

0857

0855

0973

0961

0998

0951

0922

0909

H¢5_hours
Calan

1610

1613

1618

1808

1908

2206

2220

1922

1825

1525

1615

18190

1810

1617

1006

3307

2004

2405

O410

1225

0952

0961

0967

0997



RONGERIK-NECTAR SHOT, O620M, 14 WAY 1954

No Observation Made
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AIR RD 3.FZ OPERTIONS FOR NECTAR

Tia atomic device NECT..R of Operation C.STLE was detonated at 1820'Mours

ZEBRA, 13 May 1954 from a barge located in the IVY MIKE crater ENIWETOK .TOLL.
NECT..R cloud reached an altitude on the order of 70,000 feet. The iis Rad

Safe opegations in connection with this detonation were successfully conduc= .
tad amifresulted in much timely information on the Post-event conditions,
not only on the shot atoll of ZNIWETOK, but also the adjacent areas. Cloud
tracking aircraft obtained data which indicated that the lowest section of
the NECTAR cloud stem, up to twenty thousand fect, was moving to the west—
northweet at approximately 15 mots. This movement, plus the low intensities
encountered (a maximm of 2 mr/hr at H plus 5 hours), ostablished the fact
that this portion of the cloud did not constitute a hasard to UJELANG TOLL,
120 miles to the southwest of ENTETOK, Other later contacts were made to
the northeast, of GZ. These wera primarily low intensities and were undcub-
tedly from the mid-level cloud between 20,000 and 60,000 feet. From the
meteorlogical data (see hodographs) one would predict fall-out from these
levels moved to the north initially and then to the west, and that the nid-
levels had an increasingly more northerly movemerst, with time after H-dour.
On the dasis of the foregoing it was apparent that there was no hasard to tho
populated at:lis within or without the Pacific Proving Ground, with special
consideration given to UWEL.NG. This premise was verified by a destroyer
on direct course from UJEL..NG to ENI.ETOK on the afterncon of that day and
again by subsequent precision aerial survey flights (NYKOPO Flight BLS on
plus one day, and Flights BLE, B..KER and CHARLIE on plus two days). Thera
was no evidence of significant fallout outside the Pacifie Proving Ground.’

2. GENERAL:
ae Sources of Information:

1. SUMAREe .

Cloud tracicing information for NECT.R was available from four
sources, The contribution of cach of these sources, which are listed below,
will be discussed in subsequent paragraphs.

Sampling iircraft Reports
Sweet<-Jour Reports
Special Cloud Tracking Flights
uFO.DeL Flights

(Note: NECT.R being the last shot of the series, weather reconnai=
sanc3 ceased at H-hour, Consequently, no longerange coverage was
available on areas normally cf mutual weather/radsafe interest.
Since such sreas wore not ordinarily critical from a radsafe point
of view, and consiering the NECT.A wind pattern, this loss was of
minor consequence.)

Inel: 6
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be Over-all Cloud Movement (within the PPG):

The observed ENIVETOK winds on NECTAR Day are plotted in the - -

hedographe. From the hodographa it can be seen that the NECTAR cloud, whose

maximum height wae of the order of 70,000 feet, was influenced by two wind

_ shears: The loweet level of the cloud (surface to 20,000 feet) was driven

by winds from the east southeast which averaged 15 knots. Since this sidnent
of the cloud had a southerly component, no contamination was expected to move

toward UJELANG. This was verified by the two cloud trackers overating

southwe stand west, of GZ from H plus 2 to H plus § hours. The only contacts .
mace byfthese aircraft were very low intensities at the northern part of their

racetrack holding pattern. The initial mowement of the middle cloud 20,000
to 40,000 feet was influenced by the generally southerly winds at these
levels which had en average velocity of 20 knots. as indicated in the hodo-
graphs, the depth of the southerlies in this layer increased to 45,000 feet
by H plus 6 hours, The forecast, as amended by later wind observations, was
essentially verified by the clout trackers, all of which wore subsequently —
used to search unwind in the northeast quadrant. All significant fall-out
appeared confincd to cn area north and north-northeast of GZ. Na atolls were
materially affect d by the NOCTAR cloud.

3. Sai:PLING ~IRCRTT REPORTS:

as in the case of previous shots, thase resorts were recorded by Rad-
Safe personnel at the Commend Post on ELMER from plus two to plus six hours.
Reports from these aircraft provided the first data available on the maximm |
cleud height and initicl cloud movement. The sampling sctivities of the
planes confirmed the accurscy of the forecast air REX to some extent, howe
ever, due to the great amount of cloud cover (in layors from 2,000 to 50,000
fects » actual contacts with GILD. (the atomic cloud and associated fall-out)
were few, «8 would be exnccted, the average radiation exposure of the air-
craft crews was rel-tively low,

be SWEZT-SOUR REPORTS:

These reports were submitted by any aircraft encountering radioactive
contamination and not reporting by other means. No such reports were received
following N.CTaR.

5. SPECIaL CLOUD TRACKING ('ILSON FLIGHTS):

a. The initial phases of the ‘CTR cloud tracking effort duplicated
these which were so successfully employod for orevious shots, Two WB-29's
WILSON TiO and “ILSON THRLE, were pleccd in 2 helding pattern fifty idles
west southwest of GZ at plus two hours, «3s will be scin from appendix I,
the Location and oricntation of this pattern was such then sny low cloud
scgment moving towrrd UJZL.NG should be intercestel by soth these aircraft.
Instcad of centering the holding pattern on the line bctween ENEWETOK and
UJEL.NG, two taircs of the sattern was plxced north of this line in order to
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inerease the probability of picking up some of the contamination moving to

the west northwest in the lowest shear level.

b. Ae indieated in App I, only a few contacts were made in the holding
- patter, and these.wers of low intensity. Since these contacts were low and

in a région well north of a direct line from GZ to UJELANG, both WILSGN*

aireraft were ordered upwind to the northeast quadrant at approximately 0000

Zebra (plus 54 hours) and destroyer (stationed at UJELANG to monitor for
radiation, “and to be on the spot for an evacuation should such become neces—
sary) wda ordered back to SNIWETOK upon recommendation of RadSafe. —

Ge Subsequent contacts by the WILSON aircraft ‘were minor, and served
mainly to verify the forecast as modified by the observed deepening of the
southerlies throughout shot day,

a. YWILSON flights subsequent to ‘JTLSON FOUR were cancelled when it
appeared that no appreciable air contamination existed in the vicinity of
the test site except to the north,

6 e iFO.i hat 3

AFOAT<1 sponsored Mights made sample collections of radicactive debris
at several remote locations, In all cases debris was fournd to be widelf dis-
persed through out the general area, and of a very low intensity. Further
there is considerable doubt as to the samples eminating wholly or partially
from the NECTAR detonation. The results of these collections are tabulated
belows

 Z Time Position Abtitude  Counts/min/hr
160821,2-1611342 LUNLSIN-LA 168Ww 18,000 9,000
(plus 60-63 hrs) (600 miles SW Hawaii)

171600Z-1719202 OSN 158W = LON 165W 18,000 20,000

(plus 96-99 hrs) (840 miles S, Hawaii)

180700Z-1811152 O6N 156We2Z1N 158W 10,000 16,500
(plus 109-113 hrs} (900 miles S Hawait)

150112Z~-1501352 UN 152E-1LN 153E 2,000 270,000

(plus 32 hra) (660 miles NW Guam)

91604,007~160458Z 12N 1462-1IN 1,52 2,000 25,000
(plus 58 hra) 1,000 miles WN Guam)

7. INeFLICHT EXPOSURES:

All in-flight exposures of the aircraft crews participating in the cloud
tracking effort were well within the Task Force limitaticns,
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ATR RADEX:

_,  Beeause of the few sampling aircraft contacts following the shot, only
a general verification of the early cloud movement as predicted by the gir
RADEX can be assumed. Based on later cloud tracking and low-level over
water surveys by the Health and Safety Laboratory, NYOO, it appeared that
the RADEX was reasonably valid.

9. ccbcuustons
a. The Air Rad Safe operations for NECTAR were successful. In

particular, the cloud trecking operations early established the fact that
there were no elements of the NECTAR cloud which necessitated the evacuation
of nearby atolls.

be assuming that the forecast winds and trajectories are reliable,
resonably accurate forecasts cen bo made of the areas which will be subject
to fall-out.

¢. No hezardous fall-out wes forecast for the GUM, PONAPB or HAWAIL
areas as a result of NECT.R.

10. RECOMMEND..TIONS:

None,

1 J.ppendiix:

Wilson i/C Plot
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ated.

FLIGHT ;
KWAJ..LEDS. 191335 0.1. 161236e:.- 0,08
LE 150722 0.2 16064E 0,08"
US 150733 0,08. 160657 0,06-
hOTHO 150800: 0.08: 160722" 0.0m:
, TLINGINAR.. 1906S4.. Led 160823 O.&

RONGERTE 150925 5.8 1606Sm. 3...
T.ONGI 151046 0 161004»: 0:
BIKAR 1§1142 3.Q 161108 1.7
UTIRIE 151204. 1. 14122. 0,8
TK. 151208 1.0 161128. 0.&-
4ILUK. 151228 Om 161134~ 034
JEMO 151248 O.b. 161357 0.2
LIXIER 151335 OL 1461202. OL

MAXIMUM RE.vINGS OTHER NYKOPO

FLIGHT R.XER (16 May); 0.25

FLIGHT CHAALIE (16 May): 0.2
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- Len Dae Forcesources of informations =

ac USS it5-0o8 (.0G=53) ETD ENIWETO 1312008 tor KWAJALELY,..
Soa 13 knotee

tdEPPING FOREST (LSD-4) 9-408, 172-10B, S04 13 knots, BBs KWiJ«LEZ..

¢. US@ .PACHE depart BIKINE 132200 wits YC 1OaR in: tov via route pointe...
10=55W, 166-10E, 10=-55N, 175-COB, thence greats circlt to PEARL, ETA Peake
250800Z,

ad, USNS MERRELL, ET. GUM 15 Mays

@- Negative search in .rea EVELIN N-k dayp-

2. CCMNAVFORM.ALNAS source of informatione..

a. No PacHicronesian Line vesselsin the aregs-.

P-36
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