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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
or 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.
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PROBABILITY OF OCCURRENCE OF UPPER WINDS WITH SOUTHERLY CO:PONENTS
IN THZ ENTWETOK-BIKINI AREA
. r (Bxtraset froa detailed studies made on this
- subject by the Task Force Weather Central,) ot

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-
z-cnc; S‘ winds with southerly components is shown in the attached graph
Inc .

The upper portion of the graph shows that winds with southerly com~
ponents (i.e., east-southeast clockwise through west-southweat) 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 occurred about twenty per cent
of the time during the same months at the same levels. The differences
are due to tha high frequensy of east-southeast winds at about 10,000 and
16,000 feet and the high frequeney of west-southwest winds above 25,000
faet., A slight trend for higher cccurrence of winds with southorly com-
ponaents is indicated as the season progresses.

Extrems care must be takan in drawing conclusions from those data
for three rcasons: :

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

2. The variaticn of Marshall Islands weather for a given mcath dur-
ing successive yoars may be greater than the variation during
successive months. Nota the high frequency of southerly winds
at 49,000 to 50,000 feet during March as comparod to April, ilay
and June. The waather of liarch 1951 constituted most of this
abnormality.

3. The dats are tabulated for csach level without refarance tc adja-
cont levels.

To evaluate the importance of the third factor, Item 3 above, a tims-
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 Bildni were
very similar during tho ontire pericd except from 23 April through 5 lfay.

The winds werc more southerly at Biidni than at Eniwetok during that per-
icd; and Bikini winds are shown for comparison purposes, From this graph,
data were obtained as to the simultangous 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° 100 thru 260°
.0 50,0Q0rto 30,000 | 3.4% (16) 10.8% (51)
20,000 to 20,000 2.1% (10) 608 (29)
50,000 5 10,000 4% ( 2) 2.3% (11)

Nota: Percentage fregquency of winds of given drections occurring simul-
taneously at all lavals bulow 50,000 feet. (474 observations during
period 1 January through 14 lay 1954. Cases in parenthasis.)

" Table 2 following, shcws that winds with scutherly componants havao
occurred as frequently during these months of 1954 as they did in past years.

TABLE 2
19L° 946, 1950, 1951 & 1952 - 1954
,000 fe.  32% 10,000 f£. 30%
5,000 £, A% 25,600 e, 24
50,000 rt. 35% 50,000 ft. = 4LOX

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

From the above tablas, the following ccnclusions arc drawns

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
:vels between 10,000 and 50,000 feat cccur simultanecusly about
ze every fourteen times (i.e. 2 times in 28 cases) that winds
wh southerly compcnents occur at 50,000 feet. ™inds with pro-
anced southerly components at all laevuls can be oxpected to cceur
-out twice per honth.

3. VO and ROMED events of CASTLE occurred on tho best possibdble
Jays during March though a mure favorable day for BRAVO event
would have been 28 February local time. ROMED day was the most
favorable of the entire month. KOON was detcnated on the next
possible day. While UNION and YANKEE devices wera detcnatod on
the next cccurrences uf acceptabls wind ccnditions, the conditicns
were not as markedly acceptable as on former test days. The



winds were definitely more faverable at Bildni than at Eniwetok.
NECTAR was detcnated on the very next favorable day (Incl 2),

ot
———t G = [ ]

2 Incl

1.

2.

Percantage frequency Eniwetok
winds with s.utherly ccapon-
ents (1 Chart).

Wind Time Graph (2 Charts).
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WIND TIME GRAPH
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WIND TIME GRAPH
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EXTRACT FROM TG 7.3 FIN.L REPORT
(R.DIOLOGIC.L AND MEDIC.L SECTIONS)



TA I

Part 1lla - Radiologicel Safety
1. Discussign
A temporary washdown system concisting of hoses and special no~vzles

et

cornected to the fire main system, like thet used in IVY, was ‘installed.,
by a udhins representative on all mamed ships engaged in CASTLE, with
the exception of the USS TaWaKONI. The TAWAZONI reported to CICG 7.3 for
the oneration with a washdown system alrealy installed dy the ahipil
force frem ;tandsrd ship's fire fighting equipment (hoscl; nozziu end
applicators), and this system was found quite uti:factory‘a.pq._wll used
throughout the cperation as necessary. The theory behind a w;shdown
system is that radiocactive particles landing sn a dry deck w'ill tend

te settls in pores, cracks and fissures, while nearly a.ll. of the same
particles falling on a wet deck with water :lowing cver 1t will be
carried over the side. This thecry is well borne out by the results

of the ships in CASTLI, including ths experiment \giﬁ; twe YAGs, éhly
ene of which carried a weshdown system. The washdown syatems re&nced.
contamination of weather surfaces to a small fractisn. of what it was

on surfaces nof protected bty a wg.shdovn system.

It wes founﬁ late in the operation that largs arsas of the sea's
surface are ‘si;nifica.ntly radicactive after a "barge" shot. (Although
there is no positive evidence on the subject, there is reason to
telleve tha%t this effect is alsc present on "land" shots though
probably %o a much smaller degree). These areas m;.x qitend for
several hundred milss downwind ;rom the shot site.and persist for
several days. Ciffusion and settling seemed %o be slow, decreased

31 .
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activity resulting mainly from rediological decay. Intensity wes
fairly even through the aree and dropped to zero vin less than a m!.lo‘
at the edges. It is suspected that, befors this discovery wes
definite, in a few crses ships entered an area of this type, m‘utook
the rsdiaticon from ti;. contamineted sea for fellout, and tumned on
ths w.uz.zdown system. At any rate, in some cases the washdown systen
did not i-Qduce radiation reedings. Readings. did reduce sharply at
a later time aprparently when the ship left the sres vhasre radistion
had beep anéou.neand.. Lftar leaving:these areas ships reported
radiation -ad dropped to almost zero. | |

The ‘wg.-hdowa hose deteriorated somewhat during sh; operation;
it ruptured occesicnally from the water pressure, end its porous
surfece wos hard to deconteminate. o ' o |

The PC 1546 had 'ozily 2 low fire main vurp cepacitys OO.!. P-.5OC
pump “v. installed to supplement the ship's fire main pumps, This
proved unsa.tisfectory because:

a. It was difficult to maintain water suction for the P.500
when und.erwa.y. .

b. Pump stoppages were fresquent dus %o ‘wlt ergine;

e, Pu:rg :topﬁagin ocqured dus to. fuel exhau&iow

d.. "erlonnel tending the pump were exposed. to r&..ia.ticn.
The 3rob1en was solved more or less sati stacto*ily by using tho
fire main oumps only and decreasing the size of the weshdown system -
nozzlas to a ncint whe re enough pressure could. be neintaincd in the

systvm to give P relatively small dut fairly uwniform sprey co-erage

Jumd |



ovax:‘_the ship. o T o _ .
D‘uring‘opera.tion of the wvashdown systems 1't‘was foﬁnd neceu?ry
on all thpl to heve a few persannel topeids and exposed to radiction
in orde'r' to éleai- fire mein strrinors, repla_;e ruptured heoses, and.
to.t;.k:kink.s out of the hoses vhen the wgahd.oun_ s):'ae_eu was first
turned o—;. . f
TS feciliteta docontaminetion of halicop?ars retuminc ’td the
BAIIOKC after radiological exposure, a large (60 £¢ x 70 £t} cenvas
rectengle was constructed of 20 ounce canvas. The teroeulin wes
trea;ted. with canves preservative for water procfing. 'ﬁhen the terpsulin

wes in vlece oft of the elevator the sidzs were re.iled vy use of

stanchions end wire ccnle fo form A so-called "athtub®. Tresh watei-

‘under prcbssuré was provided on thd flight deck by using & P~500 pump

connec‘cei to frosh water caina below Adecks. | The "l;é.thtub" was equipped
vith t;aro drrins which wero. tended over tho .s.id.e.. '

Protective clothing rew mmended %o the shins included coverells,
;ntrine'ca'.), rubber boots cnd rubber gloves. This clothing wes found
setisfactory for kocping the Yody uncontemineted, £nd is“nuch. more
precticeble for work in hot climates then waterprocf suitas., Specizl

plastic suits wore used in Project 8.4 during dccontomin-tion., Their

- use wes rbrndoncd becruso persomnel suffered from hort exhoustion after

avout helf &n hour of work.

All waits af TG 7.3 were given sn ctomic defanse ins;écfion. On
shipe this consiatc2 of ad atomic dofeonse exarcise 2ad en inspection
of shin's closure o7 gas tight eavelope, dedontrminction strtlons, -

Jh—} N



weshdown system in operati on, Badiological Defense 31ill, rediac
equipment'. déoo ntaininati,on oquipzent’, 234 pre-cantazminetion pre-
peration of the ship, Liditioga; gbservers as rcquired were ob-
teined from other ships to #uht in th:ece inspections. The
Atomic Defense Zxercises were conducted similrrly to stondard
nevrl dettle problems except that they simulrted expected CASTLIE
condittcas rather than battle conditions. Jor exrmple, the
problem usually sterted assuming that a device hed becn explodad
seversl hours before cnd that the ship was in a normal steexming -
condition. AUsina previously propared J.istl. ocoservers then
told monitors the similated reedings according to the designed
pm'blén which had beea worked out in detail. '
Although 2ll ships hac, snent considerrhle time snd effort
o.n.Badiologice.l Defens=. .ne ing;:ecttcna Trovaht to light
nunersus soell deficiencics which :ere corrected. Lactures
were given by the insveciing officer and were fcllowed by
question enl 2nswer pariods to reprir rerty pefsonnel,d iming
the inspectisn. Thesz leclurcs served to promote respce’ for,
end et tho same tize aile;: unwarrantsd fear end aprcheasion of,
the efft.:ctu 27 reddatico. T‘:.?‘ins_:ectrians Lenrlicd foy sha
ship's 'Je:‘s::;*.x.*.’. enxrllienrc 32 shelr ebilrty ¢y priih vhone
selves fron rrdictis:; ¢ud thus topraoved noreale in cany cases.
‘4-11 in<pectisns werec ccnsidared satisdectery, end :sudcegueat
eve.nts TTOTIG nFls ol .




Tsunlly the. Atopic Defense Bill was ba.;eé: on ;he eta.ndafd. .Iaiil
for the type shivn. The tyéo standard was sa.tin.factary 1‘n 2ll ceses.
However, a supplement, detailing direcs;ions on operetion of the
washdown system, wes required for eech’ ship, |

A serious problem encountered by ell suips is how to oparnte the
engineering plent in heevy fallout' without excessive centanination of
the cngineering specos. large volumes of 2ir .a..n necessery ta cool
some of thaese spaces, aspecielly when ope'ra.'ting et or near full
powor, &s wiuld very likely be decne in battle. In asny shipas the
eir reguircd by boilers and dicsel cngincs 1s drzwn fro= the enginec-
oring speco rather then froo topsido, necossitating a la.x;gc flow
of air through the cngine.ring speca. Nevertholess, ia CaSTL3,
cven with the vashdo'm systoems in operrtion the enginccring speces
of skips wecre contaminatod ouch less then the weather dccks, end,
in generel, enginecring personnel recoived loss radiation then
deck personnel, These results mi ht not heve been obtained hed
the ships becn operating in fallout et full vewer. In the absence
of scientific confirmetion, the foilowing ton jocturcs are nmade:

e. Lerzer redlcective perticles are not drawn into enzineering
spa.;es due to their aize end welght.

b. 4 large provortion of the smeller racissctive prrticles which
are dravn into enginsoring speces are erpelled through the erhaust
systoms, boilers and dicsel engincs,

c. Beiicactive particlcs are nossibly trapped in the washdswn

sprey ond washed overboard instead of entering with the air.

3 -5



A central rad.ieé repair center and a TG;7'.'3 radisc equipment
. pool.wers mAintaincd on board the BAIROKD by two Slectromics
Technitiens assigned fronm the Staff of CTG 7.}". This force was
sufficient to celibratc all imetruments of 76 7.3 brought to
then for calibration, 2nd to repair all rediec instrucents which
.. ships' persormel were ansble to repair. In bd.d.itidn. these ITs
instructed £11 ships' personnel who required instruction in use
and mointencnce of rrdlace oquipbent. Monitorizig drills were nnde
rerlistic by the use of resdiation sources. |
On 1 March 1958, ot O645M, the first nuclear explosion (RBAYO)

of Operrtion CASIIE wes detonated. Pricr to the c'.etonafti.on, shive
of Tagk Group .7..3. hed Yeer deployed at ‘see. g'e'ne'i-:'.lly' 1# the south-
eesl qumizont from grownd iero. This dispasition snd. 11:'|: locetion
were brsid on four p-inzipal factors, (a) the latcst ComF SEVEN
redex, (b) the requirements of the Commrndor Scientific Tosk Group
(C26 7.1) that ZSTES (aGC-12) end CURTISS (AV-4) be positioned
rbout 12 miles from -NYU Islend £or relirble UEF comumicetions
end Reydist purposcs; (c)‘the recuiremezt that ships be €;i§'§csed
at safe cistences (ot Yecst X0 miles) from ground zers to Avoid
hercful heet, and blcet effocts, end (d) thc reqguirezent of
reasoncble conceriretion for commnicetions end control garposes.
Prior t4 the dotonntion snd becruse lrter wind date degrn to
indicete an casterly component, some of the snrller and 'siowc‘:
units were directed %o Bove -to the south, dut the iéfgef' '.éhi..ps
“wore reteined in the locelities indiccted in view of tho fore—

Jxm-6



golrg req;ir'er;ents.(b) end (&) 2nd tho expressed Cesire of the JUF
Commander thet :hey not be zaved. Because of the sdditionerl require-
ments far early “clicovter survey trips snd the cerly dispetch by
relicopter of an’ cmergency eirfield crew for the cirstrip on the
ENINIAN Tsland zroum, ihe large ships were retained generelly in
their pro-shot positions 2fter the detoﬁa-ticn until sbout C80CYH,
when sudcen and repidly increasing raclorctive follout was detected
on some ships. at this tinc, ell ships ware orcered to teke all
possi‘ol.e racdislogicel defense danrge control mersures, including the
euploy;ieﬁ.t. of wr.shéown eystems, ér.d. to proceed to tha south et hest
speed,

Corr=encinz about C8C0L, highly radicective, visidle, white
perticles, ebout the size of pinheeds, bogen to £211 on BaiRCKD,
FrIlIP, ZEIZS and oURATISS. At this tizme BLIROKD wrs edout J1 miles
from ground zer». In spite of the sontinuous use of washdown
systens, concentrations:;.of up to severazl roentgzens per hour built
up on 3aIF0XJ end FEILI? (plene zusrd for 3.I2CXJ), wi't':. averaze
reafings reaching 500 and 750 mil.iroentgens ver our, respectively.
The fellout pé.ttern w08 not symmetricel, since hoth ZSTZS end CURTISS,
eonréxizetcly the sece distance from ground zere as 3.IHCKO tut on
opoositc sides of rer, received lews contazin~tizn. Other ships,
including t!".csc which hed been nmoved southwrr? hHefcre the detcnation,
receives none of this eerly fallout.

In acddition te the —e.se.rly heevy fallout encountered hy ssme shins
Cuaring tho moraing, in the 2fternocn en? onarly cverning o':{ 1 lgrch,
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1ight, invisidle f;ilout wes detected dy all ships. This fallout
commenced about 1300ti, resched a meximun about 1800l and decreased
t3 alnoat zoro by 2uOG., 4averege recdings curing 'thi's period
reached }00 or per hour, with caxizun concentration up to 475 or -
por hour. Ships experieacing this fellout were located in the .
genoral area botween true beerings 110?'1‘ to 155°7 ‘t7on ground
zero, cistences froz 20 to 70 niles. | '

,

Toconteainetion of the ships by the ships' own deconteminstion

)

crevs, plus.neturrl redicmctive decey, brought the redioective
intensgity “own ropifly. appendix ilaa-I shows a.vera‘ée tﬁplide X
intensities in millircentgens per hour (germe only) of the ships
receiving :ignificmt falloue. It 'ﬂillbe noticed tha't waila
the B.IXVXQ And P"’LLI.P were the z:nlt hee.vily conterins ted in the
tegianing, the GYSSY was the Zost hesvily conteminsted cne weak
leter. It is Yelieved that mntemlna.t‘ion clung to ‘the GYPSY
longer then to other éh_im heceuse o% the condition of her top-
side, vhich was quit'e fuﬂ_:y. 4&!‘).0'1’.1'19:.'~ fécto: tending to increase
redicsctive 1$tonnity on the GYPST wes .her'emplcyt:ent the first

week efter BRaAVO to recover ccnta':niu:.tc'd' cheins end nmooring

gcar from the bdottom of the lesoon. ‘

Thre. (3) bargos, ian (10) LCUs azd ten (10) ZClls were
. enchored or moored in the southeast pbrticn .c‘f the lersoon off
INYU Islend (ebout 20 miles from ground zar;:a) prior to the
detonntion, as it was not considered oracticable nor safe t;
teke thes to sca in the p.revrilin;-: weether. BELLI GROVE (LSD-2)

-
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ned evocurtad a full lsad of eichtcen (13) other Lils ca¢ cae (1)
TR in her well et shot time. Those craft left ir the locosn
suffercd no drmege Srom blast, heat or vrve ection, Yut all were
earily ;ontaminateﬂ'by rediorctive fallcut to such ean cxtent

thet ebout twelve (12) hours sfter shot ti:c, they ned a redio-
fctive intensity évcragin: severel rocmt.'cns por hour. Subscguently,
qll.wcrc washcd Cown with hoses from oticer vessels (the hish
presrure ncscs of GYDSY provel narticul rly effostive as SYPSY
coul” mrneuvcr in the close vicinity of these creft), followed

by & thoroush “cconteninetion dy 27ditionel hosincs end scrubbings
by cecénteminetion personncl who, bty this time, werc eble to Yoerd
the craft. 4ll these meesurcs were sufficilently oficctive thet
avere.e ra?foecti"e4intensity 0f thase craft by 22 irrex ves oﬁly
ebout two (2) mr per hour, | -

On 27 lierch 1954 the second nuclerr explosion (R0IZ0) ves
fetonsted. Ixperinentel "Liberty" shivns of nmraject 5.4 were sub-
Jected to intemse radioactive fzllout £ pleaned, but other ships
recetred na early fellout. Eowever, after cbosut 37 hours, nost of
the ctrer ships of Task Greup 7.3 enchored in 3IINIYT Lz zosn cormienced
recefvin_ Iellaut w?i&* srove” slight relrive to tart froa 3%-V0,
the hizhest everese tonsfide intensity ot eny tize Soin; 42 ar per
“our. I=ployment of washiown systems, visorous cdecontaninatioen,
en’. naturel radlcactive cdecay steadily rciuced contazinzaticn.
appen’ix 1lc-II showg rediocctive intensities of 13 shins et ver-
fous tfmes fallowins E0.2C. These ships were in or neer 3IKILI
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'Lagpo;. 'Ii will be néiiéed fron this eppen’ix that mést of the
faliout occur:edvb;tveen 40 and 48 hours after the explosion.

Ali ahots lubieqnzat £o.RdHl0 produced no significant fall-
out on ships, oxcept.that the LST 762, which hrd Yeen released
fron CLSTLE end wﬁa earoute to Peerl Earbor, and the LST 975,

' which ves acconpcnyin; the LST 762, reccived fellout fron
YkSEEE at approximatoly 13°H, 177°C (eporoxinetely 700 miles
frnm end 30 hours after the explosion). average topside
1ntonlity vat as nuch as 20 nr per hour at onc tine,

mm enchorod 1n BIKIIII Legoon, an? such LQ's that could
not te takon to sea in ECLID GROE, azain receive’ moderate %o
heavy fallout fbllovin, Y NETZ and WBIOY, Tecontaminetion
‘measures siziler to thosa ecployed following 3RT0 escin proved
ef{ectiva. ‘

appendix lle~1lI ghows the contaminafion of ships at sdout
the tinme of their rcleace fron the operation. The TiGs are not
.includad as théif decoatanination s not cammlote 2% the time
of writiﬁg this report. ‘Withltha exception of LCUs and darges,
’there were no radiolazical hezlth hazards on any ships listed
in 3pbendix 112—ILI **.on relessed from CaSTZD, a4 that tinme,
tke rizher rrdloective intoneittus on these & “ips ves linited
to lmell aTess such es enchor chains, towinz ccdles, eveporetors
anc. condonneru.

”rvnl aircra!t we z3 c~ntan1:ated with radicecti-e retoriel

a nucher of times. EHovever, aacohiamination measures kept
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reddological emposures of eircraft personnel to low values. There
were no radiolosicel “ealth hazards on cny nevel eircraft when

releﬁsed f?cm Coeration CASTLE.

The seas were unifor=ily too rough to seni LCU.Aiato tha open
sco at shot time. The Y3.7 was towed to sea for each BIELII shat.
QOtrher berzes end all.LCUs et BIKIKI.were cnchored or noored necr
BNYU Islencd for ecch 3IZINI shot. As & result, these craft ral to
be decontemineted after BZAVO, UJION ané YAUEES bef&re use.

Tagic Unit 7 of Trsk Group 7.1 wes cherzed with eccomplishinz
photodosiretry for the encire Task Force. 3Beccuse of fovrrrdle
erperiences on previcus operstiong, oriincl nlrns were to supply
£ila brizcs to oll personnel crpected to recelve simmiflierat emounts
af redietizn end €3 e representotive lcﬁ.of 2ther nerssanel. To
feernplish 1ts nhotolcsizetry aission, Trsk Unit 7 kel en rir
con;iticned treilar, contedinin: a comzlete nhate’asiznetry lebore-

v’

tory, locaterd on the hrnzer leck of the USS 3.IZRX0, e photodosiretry

APP e = >
land, ZITZTICK

lezoratory et the Rellologicel Srfety Center, F=3ii I

w
z‘»

atoll, on? & Rediolocsicel Sefety Center on UMD Islens, 3SIKIVI

4tolil whereﬂik wes olraned to maintein vhototosimetry recor®s. The
first shct (372V0) centerineted IIINLAT Islen” so zusaz taet the
Frilolosicel Sefety Center on it was not uses t-ercciter, en? Task
“nit 7 then ceintalned phqtodosimetry recoris ¢n tiac USS ZLIFCID
until near the exé c¢i the operetion whea the r.coris were meintcined
at Paf?2¥ Islaad. 32470 conteziasted some of the ships to the point
thet 16 weulld have D en most desirsble to issue filz bedses te all
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personnel oa them. However, neither the filn bedzes ner the
persennel for proceesing them were® evailesble to Trek Unit 7 ot
the tize (film bedzes were mors plantiful later ia the operstiorn).
’eny pecvle with ne filc dedges recciwed siznificrnt ra’ietisn;
their rad.idtian dosczes wors estimnied and recorded, besed on
filn bedge i-sadizig. of similarly exppsed persemmnel, dut it was
irpossible to 25 tais aceurmtely in orny cascs. It was origi-
nelly plenned by Task Unit 7 to seintein a cerd file, with a
card for each person in the Trsk ?.rco.' recerdins accurulsted
exposure. after SRAT0, this plon was abencone?, end erch unit
of TG 7.3 wes recuired to seal an alvhebeticrl roster of per-
sonnel in triplico;te to Besk Unit 7, These rosters were used
by Tesk Tnit 7 for recor‘.i..& sccumile ted expo'mi'es. 'In a”ition,
erch wmit of TG 7.3 wes reouired to mmintein =2 ct:.r" “ile re-
corc‘;inz eccuruleted erxposure of all persons attrched. These
records include? not only ewpesures cf persens wit:r 7ila ba’gzes,
but also estimrted exvosures of other versons brseé on £ilm
" bedge recdinss of pecnle sinilegly exmesed.” Units hed to be
cautioncd not to confuse ‘film belge dansitiss with film drdze
exposurcs, ihen f£ilm bedged wero gent to Tesle Unit 7, the nerme
of the nersoa wecrins ecch balve and the nrzes of peovle
similerly exposed were attrched.

as filn bedces Deceme more plemsiful they were clstrituted
Dore widely, preference »ein: ;lven pepele er.peétec‘. to reca‘.;re .
el nificent re.g'.ia.t@n end pooplé who hed slready received &
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relatively lar:e' enount of racdiatiom. .

Tallout ﬁrom BRAVO caused a ler~e number ef people, especislly
on the USS BAiEOKO rnd USS PEILIP, to rcceivo sizmificent radiation
on board ship, Exposures dus to falleut from SOMIZO were lept to a
pinizum, 2né rere net of thenselves serious. Unfortunately, in.sonme
cases personnel with relatively hi-h exposures from BRAVO received a
c‘onpe.r;tivnly sonll édd.itional exposure frpm ROMEQ, dut this wes
unavoidsble. Fv.l.lout £rom‘ RQ!EO of r'olativuly snell intensity
eccurred over r lere crea including BIKINI, ENI'ETOK end KMAJAIDIN,

all l.hotl caused oxposurs of seme personncl due to the necessity
of soin: into conteninsted areas and dec ntaninstion of objec_tl. The
bost pool end helicopter persomnel hore the trunt of cxposure tfon
contcainoted arees. Personnel with low exposure’s were used for
deconte.niﬁation as much &8 practicsdle; ‘navert'heleu. the YAG per-
sonnel, in cenersl, received reletively hi-h exposuree. This wrs
d.qa in larze part to the necessity for using TiG personnel to supervise
other perso'nnel used to decontaminete end to meintain equipment on
the TiCs. '

appencix lla~V is a tabul-tion of sccumuleted exposures by units
as of 12 lay 19%%. at the timc of writin~ this report the final
erposure recorcs fmz Tosk Unit 7 have not been received, but the
final records are expected to be not meterially cifferent froa
.-‘-ppenc‘.i:x 1le-V. This coperdix is nearly comoplete and reasonebly
eccurate. |
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CIG 7.3, early in the operntion, instituted a system requiring
units to revort veekly the nurber of persons with accurmlated
exposures in Boentzens as follows, 0-1, 1-2, 2-3, 3-l, &5, 5-§,
6-7, 7-7'.8. over 7.8.' leter CYTF. SEVEN roqdirec‘. ‘TepoTts of
the number of "ersons with fccumulrted oxpoui-os.' es of four 22ys
efter ecch shot, in ﬁoant;ens es follows, '6-2.5. 2.5-3.9, 3.9-7.8,
over T.8. This neccasitated two types .ot e'xposu'r‘ reports fron
TG 7.3 units. . -

Oporation CASTLE 1p the first instance of nenned ships ro-
meining 1n-li._:nit"icezztlrrm‘.ioactive weters continuously for drys.
This vrocedure wa.s.'uecel'mry.f.q accomoli eh CASTLE =issions in &
reasonchle -ti.':c, It was found tha’t. ;ht.pl could atey indefinitely
in weter where rrdiorctive 1ntensity: e .f.lew fest above the surface '
wee 2 pr,’hr. The talt'wuter,mtadl, luch. as eveporr.tors, con-
densers, :fivrc nein, estc., and iz scme cases the hull, decame
socmewhat contazinatel, but not to such a decree #s %y, in itself’,

- 8Xpose aay person to Zore than 0.3 R per week. Trn2 nhichest salt.
weter ;ygter.n contemiiutiun, rwported wes 100 or per huur on the
exzerior- s&fue of ez auxiliery c_anéeﬁser of the CUZITSS; the

cintensity dcerersel ripidliy with distence {ron the coalenser,

lo...‘?hrt & porson steadans watches in the sece couparigent os this

concenser received less than 0,3 R per \;uk. Ships were seant
1nt9 cqntmaina.tor‘. wator arsag where the 'in'tensity a few_teeﬁ
..'a‘oo,ve- the surfoce wes much ~reater than 2 nr/hr. In one case

the water reedi.n:”aas as hich =8 300 mr/hr sné the ship remained
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far a few.haurs without receiving any persistent contaminatioa

of a;en-.moderata_, decree. Sending ships into conteninated weter was
¢one only te sccomplish impertant misslsns and for the shortest
possible tize. Some hulls apparently were nuch zere readily con-
ticinate¢ then others, Sendinc a ship ipto uncontaminated water
for & few hours after such expesure seemd to have very liﬁtle
effect on tho contaninstien picked up in the sslt weter systems,
end a stay of scveral days 1n’uncnnta.minato¢'. veter decreasod cen~
tenination nere then naturel redieactive “ccay. Tresh water -
distillcl from ccntm:ine.tcd.water was foun’ to de non-redioective
in a.i‘!. cescs, orcn whem. i cne case, distilled from wetor readins
30 ar/ar & fow feot sbove the surface.

2. Cenzlizisns

— o S——

e..' C oé:acion gasmia forcidly demonst rgted t_'.!'.e sorious radio-
locicel contominetion, and aitendant personnel hazards, resulting
fron falleut followlng & nuclear ground burst, nct (nly u;i’chin a
few niles fronm grvuaed zoro, dDut also neny miles éistant.

© be with =inor oxucpticns, tre radicl:ecical safety nrogram
was nlannced and cearried out satisfactorily.

¢. Zresextly prescri’oed.nethods of “Zscontaninrti.n of ships
end nersoanel are rornorrlly effective, bdut subjcet to i:pmvemenﬁ.

d. Ships nomallly nced not te withédrewn frozm sli-htly con-
tanineted wetor for fear qf cxcessive conteninatien of selt wator
systers, nor for fcar of conta:ni:nation qt -d.istillcc‘. fresn wa.ter.

¢. Tha nunber of #'1in tadzes, tom.thor with versonnol m"
facilities required for processins then, was i‘rxsufficient.:-
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z. Precently: installed ship washdown systexs are effcctive
in prafexitin; and rcdﬁléiné contaninati on of stips dus t6 fall-
out, but require izprevenent especially te rg.pidly renove rela-
tively huﬁ. visible follout particles.

T g Siu.ps equipped with eZficlent water spray systeos can
continue to be mined.' even aftor exposure te relatively heavy
redlorcti-e fallout, without per-anent hermful effects to per-
sennel. i

h. Baclolo-icel defense measurss, such as securing ven-
ttlation and ciosure of the ship,ry require (cspecielly in
tropicel weters) & roéuctien ia the maxisum cpéed aveiladle. .
If hi-h speed s requircd, it ‘mey bo necessery to ecccnt &
hizh r!ﬁiola;:‘.mi.dou,:e for encinsering personnol who reqitre
ventilrtion.,

1. The denger of radiation burns and the difficulty of
periennel deconmimtiozi mey both be reduced by rcaulring that
all ha.néa vea.z;. conplte élothin;é includin: hats.

Jo Tho linez hoso proviied in the present wa.sh:‘mm systcn
for stips 1s imna.u;‘.l'actorﬁr bocause 1t will not withstend
lutiicicnt hi.h pr\;smre and piékn u;i censilerabdle raiisticn
ccntani:mbion; .

k. | X ciec.r ciplbsiohl at the surfece of the ser 2ty cause
larze arcas of the Qea‘u mrﬁcé 2s much as ene funcre’ miles
frea tho site of the explosion to boceme siznificantly radio-
ective, imch of the r'e:‘.hacttvity mey remcin mear the surface
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far & nucber of dAYS, and diffusion may ve slow. Inexperieﬁced
penoﬁnef oﬁ.‘d:.ijv traversing theae contaminated sreas can easily
nisteke rac’.j_.a.tton-‘fr'on the water for falloyt.and tura on the wash-
down system, with harmful rather than benoficiel remlts..

3. Rccommencetions i
a. TRAt reseerch and;dsvelopment.in resiolocicel defense metters
continuae to receive hich priority by BuShins end other dofenso agencies.,

b. Thet izproved ship wesh’own systems, capadle of handling largze
voluncs of weior et hi-.:;h pressures, be daveloped and installed on 2ll
veascls nerticipetin  in fuh.x.ré operations.

¢. Thet in futuroc opecrations, sdoquatc filn bes-es, facilitics
eni persornnel bo aveailable to handle tho pboto_d.o-izetry vrocea for
the entiro Tesk Forcs, without uncdue delay.

d.- That, orcept ns noted.. sbove, a rediclosicel safety progran
sizilar 'to that of CaSTIZ, bo planned for fuwure eporations.

e. That research and development continue in 2n effort to ob-
tain a filter which will permit larze volumes of air ‘o enier
en;.ineeﬂn; spaces withcut introduction of sisnificer radiation
herarda.

f. Thet Unit a.nd._l‘orce Comenders be nrepered to recuce spoed
and sunerheat requircnents beceuse eof excessire temporaturcs in
encineering "spﬁcen when the ventilation is shut down in prepare~
tion for or following atooic attack.

3. That Unit end Jorce Commancers be preparec to eccent an
increcased raciolosicel c.i.t;la,;e -for engineering personnel if high

specds are te be Daintained preceeding or fellowinc an atozic attack.
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h. That whengver danger of radicactive contemination exists, |
all ﬁh.ndu ve required te de fully dressed, incluiinz lonz-sleeved

ehirts and hats. ]

1. 'lha..t in the cesimm of future washdown equipoent for ships,
the linen hose be replaceld by a stronger hose \d.th a l;'.'xoother. ;ute‘r
surface. ‘ |

J. Badsafo traiaing should emphesizo, emong other things,
mothods of distinculsbing falleut radiation from contaminrted
water ra‘iation.

k. Thnt future ship design toke into qqnsie.emtion the fol-~
lowin:: : |

’ ‘\'-(1)' Zermenent. vashdown sy'stem‘capal‘vle.of famcAlate poti-
vation froa tSe bridze, neln control, or drme~e control aoamtreml,
{ncludin~ adoguste fire mein pump capaéi ty.

(2) & repid zethod of securing 11 ux'mecesso.ry ventile~
tion, such as a master switch.

(3) alr supply ducts for ¢iesel encines to‘te_ka air from
outside the ship direct to the en~inos without c;ﬁtzct with air

inside the ship.

(4) He.cin:'z all fire main st_re.i%mfi insi:‘.s ekip.

1, That tHe helicapter decontanination 4eq1‘xipuen-t {"p-thtub"),
gléhough acoquate for the assimed task, be izproved iz'n desion
end construction as follows: | )

;(l) Baduce the size of the '"vathtud". It bis oaly necos—
sery for the canves tub to extend a short distance beyond the
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circle zace by the roter blades.

(2) Construct the tudb of some waterproof or impornesble
material. Preseﬁ.a,tiva applieé. to u..nvao wel;rs off, J.aavins spots
that are easily conteninated and difficult to deconteninate.

(3) Devise a zethod of securins the undersids of the tud to
the deck to prerent tho canvaes from billowing up due to rotor dewnwash,

(4) Construct sides of the tud so they ere inflatable for case
of installation ani %o eneblo aircraft to be pushed out of tub instead
of havin: to fly out.

(3) Provile rocirculatinz pump instesd of P-500 to rrise
fresh wator to flicht deck. Leck of constant pressure f-run P-500
pump cé.usec‘-. “eleys in helicopter decontamination.

n. Thet coveralls with caps and rubber clovcs and boots rather
trea wuterprooflmitn be usurl for Cecontrminatian in 1ot clicutes.

n. That in futurc oporations, where orrcticabdble, a BuShipl
representative tcst washdown equipoent of ships with low fire maia
cepacity prior deperture from COXUS,

0. -That, for “uture operat ons, rediologicel safoty training be
acecocplished essentially as in CaASTLE,

p. That Radiolocsical Safety annexcs in future ojerations carry

a classification no hizhor then Confildentiel sné¢ be iven a wiler
¢istribution than the Operation Plan Ltself; and thet unclassifiod
redsefe instructions and information b§ distributed widely to
personnel of all units,

q. That, in future operations, the Task Fore aud the Navel Teak
Group use & comnon systes for accuulated e:moaur; reports.-
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Pagt 1% - 2~20 Izghmrents
1. Discussion

In preuaéaticn for CASTLT, BuShins instituted a nregram to insure
that all shkirs assizned to tie omeratica would have sn board 100% allew=
ance 1f all radiac ecuirment, Tiis mrogram was monitered by CTZ 7.3
staf? officers, and was successful except that GP-Oﬁ/PD's were not avall-
able., In additicn, C73 7.3 was assigned a peol of radiac instruments
for use and loan to 75 7,3 units as necessary.

As a result of use br all shing, the following evaluation of radiase
instruments is made:

&, Yost high range survey meters were eitier AN/TR-12A's or
AN/?SE-ISB'S. These instruments were fouzd to be reliadle and very
satisfactery.

b, llcst low range surver maters wers Al/PI3-27's, A:/fDR-Z?C'S
or AN/3D2-277's, Thess instruments we-e alsc foun® to be reliable and
very satisfactery.

¢. Jortable alnha detection instruments availazls were of doubt-
f":l re_lia.bility. I's Lnstances of aliha cuntaminction wers sacennlered,

d. Tha usucl mromortion (about 15%) of vonket luociaocterw weuld
not zold a charge,

e, Coasideretls difficultyr vas éxuerienccﬂ by soma units with
/384772 trre dosimeter chargers; ther are Ai7fic-lt to contrel, and
tia caarging of dcsim-tars is owkrard and slov., Tha =2-311/7D tvve
‘osinctar cnnrgérs o-crated very satisfactorilv, it were availabls
to only a £-r ghing,

Al £ilm daige ’osimeéfy wes dons b7 Task Unit 7 of CT3 7.1. Sains!

staa’ac? navel £1lm %adgz~s were not used because thew were tso old far
' T 2.0



reliabilis, .. som~ cascs, an? were not calibrated for the develomment

procgdnrq and aquirm~nt used by Task Grouo 7,1,

‘u‘-Ju:y rig.wate; moxni toring devices were used in IVY, Ia T much
éreatwr wat~r contagination was sncountered than in IVY anéd the situaticn
was. thoroughly menitored Yy thé usoc of normel radiac instrumeats, It

was not found neccssarr to usc sorcial water monitoring dzvicos. . Thers
are indications that the a;ecial wvator monitoring radiac instrumcentation
deviscd for IVY would have decn unreliable after initial oxposurn to
radiological contamination,

During CASTLZ, a large numbder of battcriocs wore found to be "dcad®
whon brought out of storage, though placed in cold storegz. It is pos-
sidlo thoy wera Mdcad" baforc being wlaced in storege. In addition, &
largo numbder of bstfﬁries lastnd a shorter tizme than is normelly cx-
-peeted, ' |

Iaventerics of svar~ dattarias bv supmlr derertm-nt ﬂersonﬁcl orovaed
to b2 insccurstc bBrcausn thoso mersonnnl were not familiar with the sim;
1laritics of diffarcnt type dattcrina,

Thres radiation sources, of nmagnitudc about 7500, 250 and 24 =illi-
curics, wer: assignz’ to the Faval Task Group for CASTLE, Cnly the 24 mc
sourcc was usced since it met ths spacifications of instruction banks for
calib;gtion of all eurv-= iastrua nts us~d w T 7.3. Tha larger sourcces
are not vcll acantod to shi~bdoard usc, and thoir hanéling, tremshortation

3 storage prcsentvé‘unncccssarv hazaris.

Rarlace 1nstrune$tl brought to thn raliac imstruncnt remair cc;t?r

for revair usually had no failurc remort card or cquirmert history cerd

- attach-d4, Such ;nfor:aiion would havc cnables ropeir pcrsanﬁel to locate

defacts of tar instruments more quickly.
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2. (Ceaclustons |

a, T &‘/PDB;ET type instruncat for low range (0-500 ar/ar) is a
rclia.bin and rugg-d instrumeont as wroved by its oxgollent performancce
throughout CASTLE,

b, The AY/2DJR-18 trpc instrument for high reng? (0 to 500 R/ar)
was a8 dnnondadbls and accursto as any nr-vieus tyoc of high range in-
struncnt, aa? i{s morn rasily maintainoad.

¢. Batteri-s continucd to bo the causc of 208t raliac instrumcnt
br~akdovns dur to ovor age whon drawn froo suvmly,

cl, Fe r-liadlc alpha countors werc avalladl:. othnr than those avail-
abl~ for us> Yy taz laboratorics of TG 7.1,

s, Att-rpts to atock dattcerirs, svar~ narts, -~tc, for morn than e
fow roliabl-~, standerd tym-s of instrunrnts nrov-d futil~, dus to snee~
and limit-~d faciliti-s for r-veir.

f. Ixcmt for ~xm-rin~ntal us~, only acc-ptod, standard ttn-s of i'n.-
strua-ats should »~ cmmloy~4 in fatur~ onarations,

€. No sp-cial watcr monitoring d-vic~s ar~ nncessary, ~xceot for
purcly scisntific purvos~s, in an ovcration of the CASTIZE t.me,

3. 2-corm-ndations

a, That for futurc o=anratioas, and cxecrvt for =xperinrntal usc,
only tha AY/PD2~27 and AN/PTR-18 typ- instrue-nts axf standard nower
tyocs ho ug:d gz nzrally,

b, That r:liadl> alpha count:rs, if dcv-lopcd, dc availably ia
liod tod nuadbers in case uncxpeeted alpha producing fallout is 2ncounterzd,

¢, That gr-at carc bc talkon through supply chkanncls to tnsurc that
orly rcasonably frash batlerias arc shipvoad and stocikod for usc ia tho

forvard arca in futuroc operations, o
1¥mde T . 25 =~



4., Tbat =11 nld, obsolcscent radiac instrumcnts bde replaccd with
AN/PDR-27 and 18 typ-s 8 ranidly as the lattor arc avalleblo.

c. Thet all units do diroctod to usc Fallure cpert Cards and Zquip-
~ont Hstorr Cerds vith eurvay instruncats in futuro ovoraticns,

2. That cach ship carry not loes thon 1007 sperc dattcrics for rediac
instrumcnts in futurc ovorations.
& Th~¢ in future eperations oaly one racfiation source bc taken on
board ship by the Yavel Task Group for calibraticn of survoy instrunmcnts,
This sourcc should have e megnituds of arcund 50 millicuri-~s and not
lces than 20 nillicuries,

h, That stops do takon to imsurc accurtcy of storaz> dattsry in-
venterics in futurc ovorations, '

i, That i{nsofar as nracticabl:, all shi-e remert for futur: over-

ations vith 100% allowancc of all redirc cquivmont on board,



Part_ldc_= SZJ 'ordd \ids Fallout Hopitor!ng EFrocrma

1. Discusgleon

fatrol Squadron Twznty-Nine participetcd im the ..iC World Wides
Fallout Monitorins Prograa during CASILE, ClnCPacFlt lettor scricl
CC113 da2t.d 11 Fabruzry 1954 prouulgated the deteils of tils prorren
and the wXtent to wiich Task Group 7.3 forcos wore to p:rt*.c:’.pat:.
Zssontially the regquircments wore to fly thru: dusirnated pettorns
ovar sél«.ct;d etolls whea requested by CJTP SSVIN bota befors and
aft:r ceea shot,

The thru-~ pattsrms wore as follows:

uBL3 MIZS 0L EAMER MILES IUGAR CUAZLL, uIlas 10T
LI LEIY 99 K'I.J 5C z';.!:J 350

L' 338 128 HU ; 50 100 LI 148 495
TIAZ 46 194 AILINGLIDA LR 114 ,L. FINGLL.P 82 557
ST 95 299 NYORTK 7 37 +OKIL 95 652
BIRINT &7 356 290N €3 35* PON/PE 240 7392
WL "! 2! 321 RILI 35 39¢C ULNG L4 1306
cle; i oniile He ) 4n0 SLLUTT hV 533

lc.t".m 17 . 637 ‘I..I &5 503

T.ONGI 140 77 20 33 €36

IR 51 853 MAJURO 68 7c%

t.'T‘-_'aIK 13 a7 L3 33 737

TK 53 9z4 'n'*z.c:z P €L <Q1

ATIUK 26 95¢ E1:B e %21

Jal0 8 a73 WOTJZ 146 oh7

L7IZP 103 1086

.rior to BUVO one flizht wes flown, with a proj.ct rurrcsontative
on board, over tac old IVY site for the ~urnosc of doturminiag the
proper iocetica of the sci:ztillation acter withian ths aireraft, Info-
mation oonc:raing ti: fligat petteras, flisat cltitud:, om ration of
tac cauipment ard roquirnd renorts were [rovid:sd by the o0 riprosaata-
tives, Initlelly tiar “"lti"" etoll wes nonitorcd end i noxima instoie
aznt r!:.e.ding 'ms T ;cord;.d. ~ater only onc spscific islond out of :ech
atell wes menitorod,
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CTU 7.3¢3 1#11‘.1:.'.11;' hnd ;‘:va:l.lable a2 tutel cf only two scintillre
ticn notars (type TH 3.B) for sha purpase of conlucting survey
f1i-hts ;ricr to UNION, This nerat that only tuo sirercft wuid
confuct & survoy flicht et amy ome tine an that no.st:m'.-by' instru-
rients wers cvailabls when two flichta wers zir bormc, If instru-
zent failure ard ocourod in f1i-ht the entire nisgion wcould heve
h™d to beun chorted, .dditiomal instrwents Xk tor wore nnde cvaile
eble so that CTU 7,343 had & totel of sevem ssientillction nctaers
for UNION, and for all subsequent shots. It is dcsirabla that two
soclentillation netars be nade availadle for osch f1li;ht raquired to
be air borme, 'nm voult.'. preveat aburtan: a fli-ht for recson of
instrumont feilure. |

In cdcition to the thrac esteblished rr ttaorms ..BLE, B KER and
CH.'.?LIE, one specirl survey fli-ht wes flown cm March 6 ::cnj;toring
2ll tho mcjor GILBZT Islrnds, Thls wr: approved by tae British
Authorities ond the rosults we o forward:d to U,S. Nevel dttechs,
Lindon, for tho information of the Britis.a Governuent,

The 2atoll survey flights initially prosoatoc 2 problan in cs
ruch as there werw no suitnblo charts evail-bla, Hydro.raphic
cherts woro few ond ponorally unsuitablc for ccekpit use dus to
thoir sizc, L-tor a nunbor of atoll photo pock. ts werc ::.dc;

These ccnsisted of 27 differont atoll photo;rorhic reprorictions
of 8 x10 sizo suitchls for ocekptt usc, |

A totnl of 27 survoy flirhts wer. conductod with the £11cht tj:
azountinc to 197,5 hows, This is an ~p;reciatly creater effort ticn
ori inally cnticipetod and wrs duo, in port, to reject flishts
occesioncd by shot dclays. | '
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The ruquircmant to cerry nut this irportent progra:, in additicn
to nocosscry secrchcs of the groatly onlargwd drngur crsa, at tines
6vert&xad —thj:a cupnﬁilitiea of VP+29. In viow of tiac prttern longths
rad tho rel.;..}ti.vcly 1ight cireraft loads, thc flizhits in surport of
tils progr‘vn sould have beun nedo by othor tyxxs of cirercft (POM-S..
or i'F) 1sd such baen avnilabla.

%y Conoluaiina

a. ictr 1 Squedron TWERTY-NINE reovidzd sctisfrctory support to
the AEC derld f{de F~llout Monitoring program during CLSIT

be 4 groatsr offort wes dovoted to this mrojact then was originelly
anticipatcd, dus to edded rcquiroments cs weil as tho ncc;a;it:r for ra=
runs rs-ulting froo delayed shots, '

o. Tha ecirborno ncnitorins oissiona de not ruquire a P2V type
zircraft, .ny circraft with the required renie could be utilizud, 'l'ho '
pattern loacths wores ..ELE 1078 N4, BKER 972 N cnd Ci'TLIE 1306 N,
J. A » =43

2, Thnt for futura opurations coasiccraticn be siven to utilizing
P3M=-5A or UF cirercft, rather then scourity aircreft, to perform ticse
aissions.

be Thet every at:"'-:r:b be nsdy 13 acvence t3 escortoin tha full
requiroucats of this pongran in ordar thet ciuquete fare:cs ney ba

provided to carry it sut, »
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APFINDIT lle-1

averece topside rediofctive intensities (in ar per hour) of Trsk Srouwp 7.3 shins
at vrrious tizes following BRAVO.

qcnv\s O“‘-’ (7, 3-8
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= AFPZNTIX 1lla-II

7.IULLTION 07 aVoRa33 TOPSIDS EaDIOWCTIVE DMISUSITICS 97 TiSE GACTP 7
SHIZS AT V.RIOUS TIMDS FOLLCWL™ U0

£ _
S = o’ 7y g
Be % '
- gE a § 33 g g q g v G
paE ux 3 A 8 4 5 4 4 % 3
- 27 1400 AN
Her. 1500 1.6 2 1
18¢0 5 2.6 20 2.1
1700 1.0 2.5 1.2 2.5
1300 1.5 2.5 1.8 2.9
1300 25 2.4 .9 2.8
2000 10 1.3 . 2.3
28 0000 3.5 1.8 BL 1 2 11
Ypp. OLOO 4.0 .7 352 10 1.1
0800 15 1.3 pra 3 8 1% 3
1200 7 5 (28 16 9§ .7
1800 .3 35 .7 3 2 18 7 8 .3
20002 b 4.8 .2 .4 1.529 30 3.4 2.1 2.3
22 00C0l2 25 20 3 20 12 25 27 25 18 5 15 24
rr. OWCO 10 25 10 3510 21 2020 20 13 3.5 25 10
0:9¢ 8§ 25 8 9 10 18 10 2 22 22
j@ 0300 8.7 %%"{%“ 5 7 1 5 10 3 2 10 7
G Te
3L 08006.3 7 8 3 3 6.3 & 2 1.5 5

ve
. [T

NP
3

§
8 1
1 05003.2 @ 5 1 2.5 5.8 3 5 = 51 5 &
% T
3

4
152 SRV

1
3 .2 1 3.3 1 2 1.5

=11 menned aliing cther then those liste?l in thiu teble reczived insi
rificent contoninetion.
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LPERIDIX 1la-121

Coatazinetion of shins at about time of relsese from Oversiion CASTIC.

o )i 22T OF TS
R

focd ey ) RaFEST LVERLGE DATE OF TZ=303 P
nr?hr ur?h:

bafcjusnd 1.5 1.0 W ey 14 Moy
CUSTISS 1.8 21 liny W ey
BAlZ0Z0 2.5 a2 liay 17 Mey
BILLZ 00T & . 16 May 18 Hry
LI¥SvosTd Ok .01 20 lry 19 Hay
EFFLESOY 3 Less then 1 14 kny , 15 tay
PHILIP 1.1 .6 14 May 15 tay
FICHOLLS 0 0 14 lry 15 ey
FENSHAY R .08 14 Nry 15 Yoy
PC 1546 .3 ' 71 ey g lry
IZITZR 1.5 1.0 16 Mry 16 iy
S S0%0Pa . 20 Less than 1 2st. 16 iry 17 dey
SIdU: 15 1 16 liry 17 Ly
+BCES 30 .2 14 ey 16 lioy
TalZ 20N .2 A 15 Mry 1Y iy
1QLala . 17 b 16 oy - 28 iy
S 1.2 .2 14 iy 3 Moy
RCClalils Less thon 1 Ist. 16 iay 1 Ycy
LSt 851 0 0 15 key 15 ey
L3® 762 Contoinctad efter
bein: released frox
TG 7.3 exraute F2erl 4 iy
LST 1157 Less then 1 3st, 16 .o 17 lay
LCU 637 200 3 16 Mey WM ey
LCU 835 110 35 15 Moy 15 Mey
LoU 1224 130 35 15 tay .15 Mey
10U 1225 110 30 15 iiry 15 licy
LU 1343- 35 1z 16 tiny 14 ey
Y 93k 0 0 16 Ny 13 Mry
TC 101 30 16 dry 15 Ury
0V g 90 18 iry 11 i
Y0 120 o} 0 16 iry 15 iry
YOG 61 o] 0 © 18 Ney 17 ey
YOOU §2 0

0 16 iy 15 lcy
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SPPEIDIX 1lla-IV
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During Onspotden C5TI8, ehe toedth off Todk frow 7.3 serscnnel,
in f;ncr?l, Qas vary oode T78 nwiicl rml sur-ierl ¢'re oni trictient
of n'vil jersouncl was larguly acc@lishm‘. in 3 vory creditetlo mez-
ner by tae Cetlctl lwyortrents of the skips of ths Tosk Griupe Sotise
factory sandtory conciiticas ctcard 5t vusseld ~al ob pectuciicn e
leads e-atributs 'ta S low incic:nec of sickaass and diseasc, o
serious orllcidcs or cajor catagtropies occurrod,

Oper=tionsl conciitions riode it dirﬁ.cuit to run & sedica) rnd
Dental Guari on @ rotating trsis, olthsr at DIXINL cr at ENIWETOK.
Adoquite cadiorl "nl dental cure navsrthuluss wus '..vtilr:blc to all
perscanale & l-agtial Guwrd wes set up whonevar two or ncre shirs -
havin. zwdlerl officors were caciorcd in o laoca ot tie sace tice,

If tho ship biving tic belfcel Guerd hod s deatel officcr aboard, |
it w5 desirnatcd ag huvin:; the Dentul Guryd s wolle Whin a ship
huving tho Meidcel Gusrd wes far rezoved froa tue -thar salys 1o a-

- lagooz, there was a tendenmcy oz tho part of the s:z‘.ller':shi;.a to

sond raticnts tc tlie nearest shi: hovin: a medie .l officer wilch

was not zecossarily tc the guardsilp. a soluti:n s:.t:.at'r.ét::ﬁ tc

all ooncorno’ was acccmplished by not schoduling for the wocic:

Guard dny ship whichk wes ot in the vicinity of thc rajority of ships.

Cligliontod z=cdiecl problous wors rofarrcd to tiuc madiel officcrs
of other shizs, canl on ccccalon to tie arcy Sla-:zaury, ENIWEICK, at

e roquost of tha s¥aff modical offieer o quelifics coacrul sure
goun wug crd.res to-the .USS E5TES (AGC-12), Hth the large mmber
?’7 23



of personnol and ships mel;cd in the navy tcsk -roup, Bulioed
considered the roquast not only reascnchle but iesirablo. 4
flisht surgocn who was also a gencral surgecn cculd iave becun
ardared to tho CVE hed the requost been sutidttsd cerlizr. Tals
would have tho advanture of gettins the surgeon via holicortar o
tho sccne of & discstcr in & minicum of ti:c, Eyc refructions werc
parforod by tha £l ht surgecn on the Uds BAL.KO (CVi-115) and ct
the irny Dupcnmry LUIVETOR, Onc offic.r wes flown to U.S. Mcval
Disps nl..ry, KMAJALRIN for spacinl roomtgonolosical axnuinetdcn;
vhile u..thcr, a ship's ommonding officer wes flown to Trijlar
Aroy Huspit:), OARU, T,n. for o ec:xplotc urologiocl oxeuinativao,.
Both individucls, considcred ariticcl to tho oparaticn, wero ro=
turned to duty in & riniom of tizo.

The Army Diapcnsory on EMTWEILD treatod those n:vel porscancl
wie wore billotud ashorc, and who roquir.d aour:cncy troatient
wkilo uhoro on liburty, or who worc trensforrsd tc than for trocte
ment and/or evacuctiun. MNaval porsomnol, who, in tis onismion of
aprrogrinte medioal authoritios could mot bo roturned to duty
vithin fiftecn (15) doys, uswelly were tromsforsed to tho Arry
Dispensary, ENIWNTOK, wiere they were held and trostud uatil cir
evaouetiva was arrun~ad by C0G 7.2 » atell mumter of raval jore-
scnzel who had beca trinaferred originally to tie Lrmy Dispoossry,
ENIWETCK for treetmant _6nJ.y, required cvocusti:n os wll. Ia theso

instsnces scme deloy m.ciaemti'.‘n was expericnced becausc orders -

Hek T 5.



a.uthu:’hiné e bgufc of thess individucla t¢ Trizler irmy Hgg-
pital hod to be requested by the Avmp Dispeasary from the individual's
ship or activity. In cne part.tcuhr amergency case it bocame
necessary fcr thohw Disponsary to writo the trensfer ordars. All.
told, twonty-oight (28) peval perscnnol wore ovacustod:to Tripler irmy
Hospital, It was tho obscrvation of the dontal officer of the hrmy
Dispansary, ENIKETCK, that a large nmbar of maval persommcl, ia
particular those on the smallor ships, arrived in tho forwerd aros .
requiring dontel troctments mo and lehd:lod Dupartzents at
both PARGY and RIU VAN Islonds gave mecical and dental trsatment to

tho few TG 7.7 persons presont neeling suche | .

~ Three (3') deaths ococourrod; one from & myceardial infaretion; the
socond from an aceldant, the victim being crushed. betwoen an L0 and
an enchors ond tho third from drowning.’ The only other sorious socie
dent wns a crushing spinal iajuwry producing paraplegia, which ocourred
_ whon @ hatch fcll o the imdividunl, In additiowm to the requirecents
comtaived in Chapter 17, Mamsal of the Msilecl Depertomnt, relative to
core of the docd, & Torritary of leweil Death (irtdficats ves required.
Bodies of the dacd vape k'cpi: refrigerated in tho supine position until
trensfor could bo'offactod to the bartacry (¢2icor, TNIWETCK who ©
arrroced for transportation to EWAJALEIN or Triclor '.'-rz:ur Hosztale - oo
Huon remains pouches, cbtained from the Army Swily Dopot, ENIWEICE,
provod ta da a convoniont moans for storage and traonsporteticn of the |
deads Tho mothod used by the ‘rmy to trensport the dead is {o place.
tho body in a humca romains pouchy place tho lattcr in & regulatica .

Hed S -36 ) L



coffia from vhich the lin.i.ng tes boon rc\oved 1'111 the cotfi.n
with 1ce; place eoffin ina ooftin box and transpcrt tb bex by
air to Triphr Axw Hos;:l.f.al. This mthod m usud in trensporting
thobodyotcm otthe mnlpersomdand up..urod to ba both ex=
pensive and maceaury _

The Mcximum Pernissible iuposure (392) uublilhe" far personnol
of Operation G.STLE was 3.9 roentgang (gz=a an.y)'caicqlatad on the
basis of O.JOhcntsm_ (;ami only) per week for s thirtacn (13) ‘
week poriod, Provided no previcus over-sxposurc recainod, this MPE
of 3.9 rocatgans could heve boen soquired without rogard to the ine
dviduals past radiation history, This MPE wes considerod furthaer
augrented by 0.3 roentgons ;or week for sach week in aoxcess of
thirtoen (13) wesks of Ho operational ﬂoricd. £1 ‘exposure to
extornal garza radiation was rcprc‘ad as total irraliztion.

Following BBAVO, as e ruult o the rehtivaly heavy radic-
active rallfmt on nonrly aJ,.l ships, the = cessary deccnte_d.muon
procer‘uru tollaw:lnc, enc. tbn radiation recaive? by helicoptar and
boat pocl personnol in suport ot the ..cientiﬂe Task Group, a
lg.rgo Froportion of’ the.pegsonnel of Task Graup 7e3 viro exposed
to radiction in va.ry:l.ng dapto;. |

A r‘eht:braly‘hich porc;:nta.go of tho ;-orionnol =4 tha;ullow;ng
groups reeoive‘ exposuras apprctdung qr exce'..dine 3.9 roatgons}
entire crew of the USS PHILIP, flight deck crow of tho USs JAIRCKC,
hclicoptar Pilots and '*laae en,.teina, nx' boat operating perscnnel
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of ‘lesk Grvwy 7.3 Boat Foole On Whe reccamondation of CTG 7.3, CJIF
VN Lnéret-sed the h‘.ximnh.mublb Sgosurs. for wll perscanal
of timse Zroups to 7.8 roantiens. Dur&ncthc .oourse of the operation
the MPE of othcr criticcl ﬁuucnnu]: wvag inoreesed to 7.8 roantgens by
CJTF SCViN on ths recarandation of ¢TC 7.3,  Every offort was cade to
cssign jersonncl with aigh exposures to activitics requiring mim |
or no exposurc., Following BRAVO, the US3 PHILIP was arjloyed for tihe
rem inder of the cperrtion ot locations otlnr than near tin shot atoll
at shot tiucs whonever possible. This wrs not prooticebls in the case
of tia UG BAIRCKO but steps were teken to station BAIRCKQ, insofar
as possiblc, in lcestions uhere tho probability of roceiving additional
aignificent follecut wes rocuced, o | B |

In o lottor to the Comsmier in Gutaf, U. S. Pedfic Flact, dated
3 Mcy 1354, The Chilef of Nevel Operations (OP-362D/em Ser (328P36),

.

in offect, stated that rcval merscancl roy accurmulate en intacra'i'.nd .
oxtornal radiation exposira of 30 roontgens (garma coly) in a poriod
of two years or loss srovideds (1) a0 mors taan 15 noeﬁtaens. ere |
accurulated in w thrae ochsecutive month periods, (2) pﬁrscml
irredistoly therunfter ore mot assizned &: billuts requiring routine
exposuro to icnizing rediation (3) tpon acau=ul:tin; an iategreted
exp-sure of 30 rocat-sns, they will b re=ovel fra cny furthor ox~
posure to i:nizing rediation until thoir total exposura of 30
rocntgons hos besn ﬁtagﬁ:atcd ovar a'two jmar poriod and (4) that
individual persoancl e::po;ufe raccris arve diliguntly maintained cog |
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B3RS Miﬁdueh...’ Thess iraximm Perrissible exposurcs for naval
. personnel ere considered reslistic r'or o,-;orn*:ions of tils type.
2:¢ these 1¥FE3 becn adopted mu-n.y the personnel rszlace.ent
L rogran weuld not heve boun ucuury, end tho considerébdle tinme |
 2pd effort expendad in roquesting and [ustifyinz increescs in the
. 7% in ;articulsr individusls, would heve beca clirminated, Fure
. thermors, these hizsher MPEZs would reassure porsomol and decresse
~ thoir parsomal cancern upod roceiving lessor dosczos.
Tae f£ilm bedges of three (3) =sn of e LOM crov 1::110-:%3:1 s
dosage of sppro:d.ne.tr.:ly 9CR, * Therough invastigation £241dd to
_Toveal how thasc thrce (3) mon could have recoived this mich
_radiction; however, thoy wers-transforrod to Neval Station,
'.mu.m and lator to Tripler Army .ospital, CAHU, T.H, m:&
Pr;.gr caplcte clinical and laboratory studics, thcb wero
cssontially mgative, tnay wore discher;od to 2duty, Sixtcun
(1¢) perscnngl on the U35 SAIRCKO (SVZ-11f) -nd twonty-cno (21)
personnel of Us. PIILIP (DET-498) rocoived smeli skin lcsions
roschbling bturns which circumstantial ovidunce indicet.d were
due to radiotetive fellecut particles fror SR VO. "Presont
indications ;oint .to an unccap.licatcd ‘hoeddn: of tasse burms,
Th.. problozns of ctomic oedieine along with othor =odicel ;::'5-
blces zoculdrr to tals operction wero discussod with e#ch of tho
ship's medical depm;hts.' Tadiologicel hysiecl exa=inntions
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wx-'e not a rogquirement ‘t‘ar particization in Q.corcticn CA.';’:.’..: .
appendix lla - V shows the accumuleted rocioslcsicrl dcssies of
sorsenncl of Tzsk ircup 7.3 as of 12 koy 1954, No signific.zt
increascs in dosages occurred followlas th-t date,
| J
2. Sugclualona

fe a3 hocalth of Task Lroup 7.2 sersonicl was, in gonoral,
very £ooxd. v

b, Medleel faciiities, supplics and personncl in the forwasd
srca wore ndoquate, The sarvicos of a gc.nc;-:'.l sur;.ecn oa cns of
tlm'mjcr naval saizs was highly cosirabla.

ce The vuilerl cusrd as set us workod satisfactorily exce;t
whca 2 sl having surc was for ronoved fiorm the majority of the
andes,

2. Tus grocedur. £-r ovacuation of f;rsc:mal £or nodieal
TS '8, was, in gonernt, setisfoetory. In o~ fou diclerces Allays
e _;‘,-1. woma nosh had ¢ be oontacte” £ wllrs auiherizing
The ovacustion o v zors-nnale

2. 128 rracsury £ trans;orting wun r.c::.'i:*.s fron to

SNDETZS/SIRUE wooa shoudt o rovierc:,

fo T2iioloizcel heooris 4o corsarall gomo siynificernte  JiCWe
Ac‘:ver, pervment dacocs Aue to such ars act catieiz-ted,

P o 38:1 el skin burns eon result from fallacut carticles,

csrccirlly &f :xrese? sorsonnel oro net quitily scnt throuch 2 Jee
cnt-uinction freility. .

2e The izdtdicl Pls cf novel personnsl in sams <rployneat grouns
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{helicopter =ilots end boat pooi oporating f:ersogmcl) wore too
low, - | | '

i, The Maximm Parcissible Expcsures for noval personncl set
fcrth in the lotter of Tho Chicf of Nswel Operatioms (OP-362D/en
Ser 0328P36) are reslistic for opsrations of this type, and, if

| adcptod, a ersonncl replecenent pregren in future cperaticns

would nrobebly not be necossary, |

3. Bascccais o |
ae That radialogicdl pl#sical ﬁn:.imticn: pot bo 2 requiro=-

nent for perticijpation by ncvel personnel in futurs opercticns,

.oxoapt for thoio ro;l.utively fow individucls whs will rongin ine

definitcly in assignoonts whore radioslczicel hezards are presaat,
te Th-t nocesscry ¢.ntcl wirk required bty ndv.:.l personael be

ccoploted prior to arrival in the tﬁrwarr‘ areca,

cs That a Mediorl Guard be set up whcnavor two or nore ships
with :8diccl cfficers are present in tas sams vidnity ina l-goen
and tnt a ship heving o modicdl officcr which s ix ths samo lo-
cocn but for rozoved frou the majority cf ships nct be scheuled
for -the Modicnl Guerd, If o ship having ths Molixcl Guerd hes e
dontal officer aboerd it should clsc bo assigncd the Dontcl Gwerd,

de | Tant en inlividusl trrnsforrel ¢o tho Jroy fisponsery,
ENIWET(X f£or troztacnt shoul? hr.ve i;xcludad in his crders, &
drective, tc bo put into affact by tho army Dispemsary should it
be nccossory, ordoriné.tha officor or uonlistod rn to Trirlef NS or's
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Hospitsl, CARN, T. H.

Ge Thrt the rresont precodure £or tr-asyerting huen peccins fron
the ENIWETCR/BIKINI .rec bo ro-evalustod fron the standpoint of cx=
sonditure of matoricls, weight (by nir) an® dostinsticn. Tho foasie
bility of sending & bedy iced in 2 hunen rancins poush direct to
Tripler (rzy Hospitel, cor via KWAJALEIXN vhors 1t oon bo refrigurcted
"and re-icod bef-Te depertura, shculd be given acreful ccnsidarctinme

£, Thot cne cf tho ship!s modical officars, ;rotombir tho
flizht surgeon of tho CVE, bo a qualifiad conercl surgecn who iny
bo flcwn by heliscpter to othsr ships of the task group as, and if,
ncadod. |

ge That tha laximur Fernissible Sxposurcs sét forth in Chief
of Nevel Jrerctiscns lettor (OP-362D/cm Ser 0328F36) of 3 Moy 1954
bo adcpted for novel personnal in future cporsticase
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“Ziers adviscries ca the scheduled detonaSion for BuNO (CL0GASK March)

woIY L6988 c Be8 daye to the Chairman .28, C/S irmy, ad COKCP.LFLY. . Pricr
to shot time, westher summeries Lo B=3 md B-2 days indicated thad th¥f*

most fa¥oreahle ccndition for assepted criteria for shot time from s westher/

radsafe point of view was ;revailing and was forecast to hold through --
schoduled shot time, The wind conditions sated fan~sbaped fall-oud
areas in the northeast and northwests quadrente from GZ.

- arranganmts had beens completed with 1G 7.3 uwnits relatiwe to the ¢
of search pattern to be performed in the sweeps for the protection
ient shiprinz. .s previcusly deei matod

accordande with this plan, CINCP.CFLT on 20 February advised CONAVFPORM LLN
43 and COM/WSEJIIN to the effoct that shortly bofore cach C.STLE de-
tonation, CJTY SEVEN would issue messase advisories concerning the antiociw-
pated radiclosical impact on air and surface routes 2nd would include
Teccammendations relative to elosure of routos, that during the two daye
preceding each shot, 1G 7.3 soarch aircraft would make reccrmaissonse
flishts in the siznificant fall-cut quadrant out to 600 NM to clear
itinerant shipnping from tho prodictod cloud passese area, and that cn the
basis of this informationm;,, to inmplcment acticn to divert ships {rom
possible hazardous arcas and to assist the nission of the 7G 7.3 aireraft
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a9 prestisable umm :
nw.ag‘mfmwu_‘cm

of 3007 oyb to 804 miles from G2, The day searehs bty P2V cus %o
xiiney ay ¢’ forecant significans cloud movement om & %¥ue bearing of

diselesed 0o transient shipping emsepd the Gemeral Patriek, whose
mwwmmmmmmw“m

. . By the moruiag of B=1 day, the wind pattesme (foresast and astual)
were favorsble but the trend of the ocbserved resultant vind patterns s
tomard an unfavorable or marcinal sondition, Following the 1100M, B-)
Camand. Briefing, the routing H-l$ hour ‘ 40 COCP/CILY indieated
foresanst Ti-hour air particls Arejectories for mmw_

2

&s authority for BLVO flizhts.

At the 1800M Coamend Briefing, the desision was made to continue cm the
previcus decision to shoot, But to look at the camplets weather/radsafe
situation again &b midnisht, and to move the Control mtt;tu position
- g\zumctotczu%llw_apouﬁmcntmboﬂagotz s 90

it aprraxcimately 220021, CTG 7.4 was dirosted to sot up
cloud tracker (WB«29, Wilson 2) to search H nlus 2 to H plus li hours froem
base to & three-hour rasetragk holding pattern 90 NM west of GZ, thence
&amo‘mrmudm&, Updtiny trus bearing 55 and

o
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<=t e mided i triefing, the foresast offsred s less favorsble
candisia"in \he lower levels (10,000 $0 29,000 feed), Resultant wdnde
at aboub 30,000 feed were forecast in the direction of RONGELLP and (v
NG (see Inel 5); howsver, it was oomsidered that the speeds and
altitudes did nod warrans a conclusiom that significent quantities and..
levels of debris would be carried cub 80 far. The desision to shoob ws
eonfimed subject tc a further weather/redsafe check st ORIOM EL.VO Days
/IR Site vas foreeast to be well in the f21l-cub ares and KX Site to De

ve

in a falrly hich intonsity ares, Since the B-l day forecasts zave winds
tending frem woot soutiwest, a decision vas nade sb the
o search for shipping aheed of the cloud, 1.0, tentered

mirdmm radius, .8 aprroximatoly Heh hours, the Britisk Unds on KW J/LEIN
wis givon the farecast H hour GZ winds,

the tunker firing party cersomnel on WX and in order to maintain o
capability for hellsoptor ovacuation for this rarty. The resultand winds
pointing at ONGERIX asd RONGEL/? worc lisht and ware

trensport. significant debris ¢o thess atolls.. Search rosults, as wll as
other sources of infomation, relative to transient shipring being negative,
the docision to shoct was confirmed, .. posteshot snalysis of the BLVO
fallecut pattern (by elliptical spproximetion) is included in Inslosure 11,
Based on the midnisht forecast, confirmed at O0L30M, the 3urface and /ir
wJJEXES were modified as indicatod in Inelosure 5,

At O6L5M, 1 Mareh 1954, BR.VO was detcnated on tho surfase of a mmall
sand spit betwen sites R XER and CH.ULIB wdthout hasard to tzsk force
perscanel, The bunker firing perty repcrted in safe, but by 0715 the

- radiation lovels were reportod risinz at the btunker. These levels contirmmed
' 30 rise to sbout 25 r/hr. The firin- porty wes considercd to be in a
roasonshly safe position since tho porsonnel were able to ot into 2 well
_ protested arca deep in thg bunker, reading a-rroximstoly 35 mr/hr.

™o ovorell cloud assuned & funnel shope with the stem a vory small
- (aprroximately ton mile diametar) columm undernezth, The juncture of the
lower stom with the funnel was at about 20,000 to 25,000 fcet, Thae top
. of the furmcl was at about the tropopeusse. ..ove the funnel an overs
runniny 1ip formed apparcently from splash-cut at, and above the tropopause.
ot about H £ 30 minutcs visiblo particles wore observed coming from the
Juncture of the stom with the upper funnecl. The rain of visible particles
" moved out and up tha sides of the funnel until an arca was dofinod, the
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shots was 8
eloud below the large upper o
vhite watop serosal than M.VO,

The eloud tracking (by Wilson 2) durins the momning an shot
indicated no contaminetion of ¢

|
|

|
[
;
Fall

| aireraft, sepozted ve
encountorod sontamination and aborted at a point west of tta® location.
During the upvind portiom of the Wilson 2 mission, intensitise wese from
100 to 500 mr/hr meximm, (See Inclosure §). Dus to the abor¥ of the

:
2
;
§
i
i
:
:
|

«t about 0800, due to the arriwval of carly fall-ocut, all shipe
wore directod by CTG 7.3 to open to 50 M from GZ on o scutherly course
at best speed using wsh-down systems as necessary. Freviously, the
slower and smaller ships had been moved out, howsver, operational probloms

-—--—-~—dictated closer positions for some of the larmer vessels. Of primeary

concern was the maintensncs of communications wdth the bunksy firing party
and the ability to ovacuate the party by helicopter if nocossary. . .fter
stabilization of the bunker rediation ficld (with acceptable levels inside
the bunkor) this requironont becams relativoly less important. .




__y-ehowts H-plue-& Rours, CTC 7.4 vae directed to seP up the sescmd~
sloud-trasikew (Wilsom 3) for H plus 12 to H plus 2 hours eeared a8 10,000
£3%6 1578 sector centered cn WONGERIE withk limiting true bearings %09
80° t» 500 WM, thense to 17 N, 143K to base, ilson 3 was authorised
shift his last turning point if necessary %o aoecmplish his missiom witkin
range capatilities, Wilson 3 ws advised to expect contaminatdion approxie -
nately midwey through the sestor portion of his missicws The vectored
route following the sector searchk was selested in secordance with the
foresast cloud travel toward the north and sast’ and was specified to werily
forecasts and to evaluate the impact of contamination on the air and .
surface routes through Wakes Ialand, '

it approxinately H plus § hours sonfirmation was ziven to previous
verbal authority for pmﬂ'::umo:eh. hmcm‘mwatho British Unis,* -

Confirmstion of the Wilson 2 survey between DIIWENK and GE ws
available in & report from the ENIWETOK mondtoring system ‘seported -
readings, in rain, at 1745 on shok day of 4 mr/hr o FRED and 3 nr/hr on
AMER, Subsequent Teports were in vod agreement, maximms reaching 10-15
ar/hr during the nisht of 1 and 2 March, .

.Durdng tho aftermoct of shot day it was decided to return the aajor
ships to BMIWETOK for re-sroupinz of persommel. .ladsafe reccmmended that
no ships enter the lagoom prior to 2 March and that water sampling (lagomn,
drinidng and salt systems) be carried om somtinucusly during re-entry of
the HIXINI lagoon on nlus one day aad thereaflers . ubseguent to 2 Marelt,
lajocn contamination proved more an operations) muisance than a hasard, °*
Water intakes and ovaporators slowdy buils up activity, but stabilised
with routing decontamination acticns by abous 10 March, however, salb‘
water systems, such as heads and salt water pipe fittings,
flushing occasionally to maintain acceptable levels: (See Tab J.)

A report was received about 2200M on B Day that the H.SL NYXOPOG .
instrument in the hands of tho weather detachment on RONGECIX had gome
"off scale.® These instruments had a full scale reading of 100 mr/br,

No higher scale instruments were awvailable at iCNGERIK, The off-sccle
feport was not viswed with concern since task force ships were experiencing
readings of more than 100 mr/he (the R .IN0KO soin: as hizh as 500 ax/hr n
the flicht deck). Comsidering the distance (133 MM) and a cloud tracker
_at about 19454, 1 Marelt reporting of zero contamination over IONGEUKX, it
was generally believed thot IONGEUK and the'.task force ships were caught
" in a general east-west pattern of finely divided (95% less than 5 micron
by cascade impactor) particles over a wide arca, ot 2200M, 1 March, the
westher detachment was advised of this assumption and that the suspected
conditions constituted no sisnificant hazard to rersomnel; however, it
was ascertained later that this priority messaze did not zet off the
Command Ship until 0500, 2 March, In addition, NYXOPO KW.J/.LIIX Flight
«ble was scheduled for 2 March. The message on this flisht also did not
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, _»im.mmmamxmmux—cm'.
received at 2330, 1 March, an informstion copy of the GONGERIE 2100M
to CJTP SEVEN, Not being abls to clarify the RONGEIK statemend

"100 plus® he decided to send a radsafe momitor to KNAJALEIN to board

|
:
g

. gntaminatia was found in rezicns which eonfirmed the foveeast olowd
trajectories, the requirement for H plus 24 through B plus 48 hour
tracking coverage was cancelled at 1930, 1 March,

" Wilsom 3 had been advised to axpest sontamination about half wmy
through the sector portion of his flicht, This prodiction nroved
reascnably accurate; intensitics were in the 100-500 mr/hr range. Wilsem 3,
upon complotion of his search, proceeded on through the vectored portics
of the f1ight without further santast wdth rmadistion, IS apreared that all
contamination was east of the Wilson 3 sector; however, as later evante
indicated, Wilson 3 was obvicusly north of the major fallecut arsa, .a
atteampt had “een made at about 1030M, 1 Harch to shift the Wilsom 3 sector
to limiting bearings of 80° to 120° to put the scarch area deeper into the
Marshall Islard region, This action was takem on the basis of the RONGERIXK
dispatch mentidned above. Duo %0 comxmmnications delays again, Wilsom 3 &id
not receive tha changs until aftor completion of his previcusly desismated
search sector, -

8 & result of the report from .ONGEIK, the advisory to CINCP.CFLT at
20, B Day included rovised forecast 72-hour trajectorics for ten, twenty
and fifty thousand feet and montiom of minor fallecut at LONGERIK plus
minor fall-out at RONGEL..P and other northornm Marshall Islands, The falle
cut was sttributed to an H plus 12 hour change in thc forecast 2ir particle

¥
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trajectory for the twanty thousend foot levels, This trajectory, formerly
nevisig boward the INE, was reforecast to move in a cireulay cloclndse
path through south to west, The CINCP.CILT advisory included no healWs™
hasard Problem for surface and aip routes, but that falleous on Bilcind itoll,
as well as damage %0 strustures, would delay re-entry several days, Furthor,
the advisory stataod that NYKOPO Flizht .Dble wag schedulad for 2 Mareh and
that it wes not anticipated further sctice would be necessary.

During the trip dack to ENINEIOK oca the mizh¢ of B Day, the fleeh
encountered a wide area of finely divided (spparently loss than 5 micron)
rarticles wich caused top-side intensities as high 28 350 mr/hre Appro-
priate msasurures were instituted by the Navy Task Group Cammandes to the
effect. that all personnel not essential %0 open deck duties would remsin
indoore, Ships' woather doors were closed and the washdowm systeme
operated imtermittently, .1l perscrnsl were debarked at ENIWEIOK by aboub
1000M, 2 Mareh, |

The TG 7.4 radsafs monitor order to RONGERIE via XHAJALEIN, arrived
over MONGEIIK at about 094, 2 March, A pass was made over the lemgth
of the island where readings from 4 .N/FIR T1B instruments were 200 mr/hr
at 500 feeb and 350 mr/hr at 250 feet. The latter resding and-a request
for additicnal aireraft was relayed back to TG 7,4 via KW.JALEIN, The -
relay resultod in considerable delay and misunderstandings due to zarbles,
Upon landing at IONGERIK at 1130, tho monitor advised the detachment to
evacuate., The faollowing additional radsafe readings wers takens

a. Inside a building where the men spent most of their times: 600
nr/hr, - (lsading was low because the building had been washed down early

in tho morming,

/h'rb. Outside the above building, waist helzht: 1800 mr/hr to 2400
. m ° )

¢, Surface of a bed in a living tomt: 1200 mr/hr,

Ei-ht men were loaded cn the aireraft snd evacuated to KW.J.LEIN arriving
at about LLOGM, 2 Mareh, Due to non-availability of additional amphibicus
airlift, tho remaining 20 personnel werc picked up on a return trip, and
discharged at KW.J.LEIN shortly aftor 1500M, 2 March. .1l persomnel wore
decontaminated by the TG 7,3 search squedron stationed on KW.J. .

L% approximately 120QM, 2 March, nadsafs of the task force was advised
of the TG 7.4 monitors intcntions to evecuate IONGEIXK, In the absenco of
intensity readings it was mutuslly asreed not to authorige evecuaticn and
to request radiation intcnsity rcadings, This resulted in the pusaling
information of 3.2 r/hr a2t one inch® and the morc useful reading of 340
or/he at 250 feot. It was mutually a-reed (by the 10 7.4 and Task Force
Radsafe Officers) that an ovecuation was necossary and vorhal authority
was civon to do so,. The negative answer to tho first request to evacuate

-
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LOMSEEIE WS dased-ow the faot that no intonsity resdings were awailable.
othaxr W the 100 plus® of the provicus day) and a the fact timd the:

mmmunm-otz«uhummmmmmhm, ~
roadings in the task force floed clcser to G and with the readings

3

‘ in
the TG 7.h weather detachmant supplies, althoush sush instruments bad been
recoumended by the Task Foroe iladsafe, Mutomlrm

to all weathor island detachmooks were essentiially sealed against mcisture
in any fom. Since no provicus test caxperiensse indicstod high fall~oub.
intensitios at islonde at similar distances, and sinse S0 equip wWith cther
typee of instrumonte would hawe ontalled problems in humid storage and
maintenance of electronic equipment under conditione of weskly emerceney-
type ro-supply, the decision hed hoen made not %o indlude additiomal instru-
nents for the weather stations, (It is also notod thas the three .rag
peracnnel of Troject 6.6 placod undor the weather dotachment, had also
diroctod by Trosram 6 porsannel to inelude an N/PIR
No such instruments were included.)

In tho decision to suthorisse the NOAGEUIKX owasuation, consideration
was zZiven to the fect that only U.3, troops ware beingz remowed whereas
native populatod atolls were elso undoudtedly contaminated to the sams or
hishor degroe. The informel decision to romove only JCNGERIK peysoomel -
was oade on the basis of ursoncy ard ineontrovertible neesssity amd because
it wos the only atoll on which there was positiwe evidence of the exact
growd contamination, It wos decided that the inference of similar con=
tamination on other atolls in the vicinity should be considored by the Tasie
Fores Commander, .ccordinzly, the Task Porece Rudsafe Officer, in sonferens
with the Task Foreoe and Task Group Comanders,and the Seientific Director,
prosentod the falleout situation as it was lnowm at that tinme (approxie
mataly 1330H, 2 March). Tho twenty thousand foot forccast trajectory
(modified posteshot) was believed to bo the primary factor in the moversnt
of contamination south of the prodicted fall-cut arca. It was assumed
that a considerable number of adjecant populatod ztalls in a general
"horse-shoe” shape were cffected, The cormancers wors advised that the
NYKOFO Fliht BLE had beon requosted the provicus niht and that this
flisht had been instructod to make an in-f1i7ht report upon reaching T.ONGI

Before the canference wes over, zn in-fli ht roport from Flicht .HE
indicated 1350 r/he at 1340M, 2 March on the ground at ilongelap Island,
LOO mr/hr at 1328M at .JLINGIN.E and 1,0 mr/hr at 1300M for WOTHO, The
decision was rocached at the conferenes that an evacusticn of GONGEL.P
was necessary and that othors likely to be involved, would. be determined or
the basis of readincs from the remaining portion of the Flight ABLE pattem

:
:
k
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-mm:t Mum:Mmmmqu
Wuﬂ. oot up an SielS cmphibdsn With monitors tc check the

ase conditione &b ONGEL'P bofxre darks The destroyws ws - %
beotfrm-@nwtom:gmﬁmndmactdhﬂn:‘m. by B
Trust ry representative interpreter ws requosted move P
from KW.JLEIN to arrive at DONGEL.P at the same tims, The %ie16 wus sed
up; two rosponsible oonitors were espesially briefed to malce readings ot
niathdgn,mnm:ntorpotthcmtmtoreoqnﬂmamuuc
difforent types for cross-check. .o average roading of l.s r/Ar at approxti-
mtoly 1700M made in the living area of RONGEL.P Island by these mondtore
was usod in the decision the sama nicht to vsder tho destroyesr to commmse
evacusticn opersticns at dawne Ewecuation
ammmnwamwmmn-mnmuam
of the natives oy fr-m the living ares had returned home in order %0
discuss the umsual phencmens of the viaibls 11z and audible shock, This

TONGEL.S operation, tbdmnmmu mu. remcved the
remaining 17 and proceeded to KHLJILEIN, . total of 17 males, 20 females, ®
15 boys and 15 zirls were removod by destroyer and disesbarked at KW.J LEIN,
16 01d and sick woro moved ot about 0930M Ly PIM to XW..JLLEIN, Decorws.
tamingtion of all natives was scsamplished during the trip to m...t.m-.

The full report from Plight .ble receivod 1900¢, 2 Mareh
indicoted UTIRIK sround contaminaticn at 240 mr/he ab 1651M, 3 March and

. 76nr/hrata~outl71&.,2b.u¢hnt /ILUKX, the nearest populated ialand to .

tho southy BHIK/3, the nesrest island to the mﬁhmw to be
unpopulated and contaminated to about 600 mr/hr at about 1626M, l‘.’ndl.
TARGI, tha next nesrest island to north at 1529 m'/hr

populatods Basod on those facts a docision wes made utm ancth
dutroyortomwanucipnumordntomm, m«:

4 March, In the meontime & PBM was set up to around sarvey UTIRIK on 3 March

. vihile the destroyer was on the wy, This sround survey, conducted in the

some manner as that for AONGEL/E, indiccted 1460 mr/hr at 1830M, 3 Marech,
The infinity dose of the UTIRIK natives was computed at 58r., The decision

* Yo evacuate wus neds and the destroyer ordered to start cvecuation the

following moming, 4 V.ueh. The evacuation cormenged at 11004 and was
caopletad by 1300M. /. total of 47 meles, 55 famales, 26 boye and 26 girls
were ramoved, decontaminatod cn tho destroyer enroute to KW.J/LEIN and
disembarked on § ifarch, Quostioning of natives cdisclosed that all had Seen
removed, The destroyers which evacuated GONGEL/D and UTLLIK were directed
to obtain drinking water samples {rom these ctalls, .. check of the water
samples indicated from 2 %o 28 times tho task foreo stendard for full tine
usage.

K9



{ reportod !
in Londor,) Seworcl special reports on astivities through 22000, 2 March
. were dispatched to tho .JT, .omy and CIICT.CILE. : ..

Throughous the acticns inwvolving evacuation of natives, .the standard
reférence used to determine whether orf not an atoll was populatod was Oplaw
P22-100-M, June 1951,Trust Territory of the Tacifia Islamis. Oa the basis
of the 17 natives on LILINGIN.E (reported to bo unpopulated), confirmation
was cbtained from the Trusts Territory reprosentative at KW.J/LEIK .relative
to.the status of other atolls inwvolved in siznificant fall-cus, OF
particulsar interest wore HIK'2 and T.XA for KAVO. fillecut and T,.0MGI for
future shots. These atolls proved to be unpopulatod as. reporSed; the
nativos on .JLINGIN.E were not permanent residents, having tamporarily
cccupded .ILINGINAE for fishing purposese ' -

The routine dally advisory to CINCI.CFLT on tho evening of 2 larch
indicated no change in the forecast 72-hour cloud trajestories and no
health hazard problems for surface and air routes or land arcas cther than
those covered in previcus speciil sumnaries to the /I, C/S .umy and CINC-
F/CFLT, and that all special and routine flizhts to date confirmed the
sisnificent falleout ares. The advisory stated that the highest roading
recorded was at RCWGEL. P Islond with 1.5 r/hr at the surface at H plus 36
hours, and that lesser but sisnificamt fall-out was suspected at UTINIK,
CINCI.GCFLY was informod that sround mondtoring would be conducted at UTTIIK
on 3 March, that appropriate action would be taken, and that NYKOPO Flicht
BXKER and CH.IILIE would be flown on 3 March. )

K-10




DA TMirch s iyecial advisory ws dispetehed %o CINGT:LILY o \he-offen
M?Mmgmmmmw-maumumwu
atalle, that no further health hasard probloms were axtstenS or forveapls
and that Johnstan Islend was camtimacusly reporting negetive eontaminstion.
Nevertheless, it wms m-ng:ld m’m Hewuid NTEOCO M:‘bo -?c:, .

nesasuYe s 2000M, 3 March routine adviscry %o CORR A
:ummmmMmrmmmmumm -

rage '
final repers of ma-_et bele

- At 2000, & Mareh, the final routine sdviscsy we dispatehed to
CINCPACILY with a statenant thas further advisories would be somtiingm®
upen the circumstances. This dispatall included & statement thad the ‘
- evacuation of UTIRIK was completed by H plus 78 hours wvith 179 as the dest
estimats of dose received by the matiwes, Further, the advisery included

notification of Flight .HLE scheduled for 5 March,

It should be noted that the pattern of routing adviseries set up for
CINCPACFLT, the AC and the C/S, Army were caly a part of the total .
dissexination of information relative to post-ERAVO events, Frem the

- begimning, a mmbey of special advisories and information copies of

planned Task Force astiens were formarded to these agmcies as the facts
or plans became firm, In particular, reports on the conditiom of the
nativee wvere mainteined until near the end of the operation, ad copies

of ths detailed plane for the several surveys were dispatched to CINCPACFLT
and HICOMTERPACIS as appropriate, .

Qs the basis of Mights ARLE, BAKER and CHARLIE, it was determined
that no further stolls would need to be evacuated, The effort was therefore
concentrated cn those populated atolls indicating more than 10 ar/hr at
H plus 24 hours and which were not evacusted, For this purpese a special
survey was set up under the technical directicn of Dr. Thomas N, White,

H Divisiomn, LASL, assisted by Major Robert Cres, Headquarters, JTP SEVEN,
to start from KWAJALEIN on 5 March by PEM, Due to the hazardoua conditicns

K-11



Arrangemenis were mads to alr ship seil nd vater samples ¢ Health
wd Safety Laboratory, .IC, New York Opsriticne Offiee, ittantiom ION
Yerril Msendud, Mr. Elsentud was requested to provide the task foree.
with decay informtion and activity per unit area om the scil saaples and
activity per unit volumes on the water samples, He was alse regqussted to

circumstances and interest in BRAVO Everw,

Detailed reports by Dr. White, Dr, Scoville and Major Cres have been
distriduted separately to interestod agemcies, (Ses Tab H.) Comtimming
surveye of the evacuated atolls were made for picking up of animals for
medical studies, rehabdlitation and for etudies of marine life, Reporta
on these astivities were included in the above distribution as they becans

available, (Tab H,)

On 6 March, CINCP/CFLT requested COMIAVWALIN.S to provide informatiom
on the P,CMICLINE movemants wdthin 600 MM of the ENT'ETOK-EIKIXT Dauges '
Area until May, The request stated that the ianformation wes required as
a precautionary safeguard during current JTF SEVEN operations. s &
sonsequence, daily reports were received by the Task Farce on the movemente
of these veseels. In no case were P/CMICLINE wssels invelved in
significant fall-out areas,
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Lowest WEC 5300, no symptomss Oversll cvaluation — not significant,
Urine samples being forwarded BuMed for FP studies.

Throughout Marah and part of .pril severzl repcrte were receivwed shich
- indicated Japanese fishing vessels arriving in port with contaminated
tuna, sane of which was destroyeds No {llness was reparted on crewy

other than that of the Fulurya Maru, Based on the reports, it sppeared
that contamination of the tuna was not significant, 4

On 8 Maxy a Japansse survey party started from Toigyo to condust a
3ological, Oceancgraphical and Meteorclogieal research on the effects.
the fisheries of Japan received from the thermomuclear blast experimende,
The survey made studies at points 500, 700 and 900 NM from BIKINI. In
July, the results of this survay indicated contamination existed in the
waters at conaiderable distance from BIKINI, but that the levels were too
low to be considered of any signifiecesnce,
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el - 12 Aprtd 19%- e -

mm 4

".‘s-'- ) -
wm umm,o;muacm be
le M To malte & matiew of reeord opsputional aspects thal’
o:umorto BRLYO even’ of Operstion C.STLE and to analyse

tho mmumummmma;mmum
infornatt ane

2, ATT O3 Mucmumwmuac
series of ‘seven <29 ab the Pasdfis Proving Grounds, whiah
mmummmts,m the code nane that ws fiven the
firing of the fired deviss, at O84S am 1 March 1936, off NAND
Teland, RIKDX itall.

) Subsequent $o BRLVO detcnation radicectt
certain inhabited atolls o’ m-mmmmm Radiation
intmeitive rose ta lavels suffisient 30 varrent evacustion of four atclls
and all perscmel were removed from these atolls to KWAJALEIR in sseordance
with the cperational emergsncy plam of JTP SEVEN, .reag evacyated and
‘mmsmdﬁmmm *

1
i
£
s

DIST/NCE FROM
m - ROPLGITON SEUND 2RO mm
/ilinginae 17 : ™ aon somputsd
Hongelap . 68 100 Wt 100-13C R
Rongerik as 133 Wt o HeR un\uf)
Utdrik 1% an o - 17TR

¢+ 28 ‘merican Servise mmx;z:mwmmwuu:uu
Signal Corpe persannel.

mommmmtmaLm,

nou.mrmmmsuumm ruihootbub
elmments and surfase materials, soil and weter, made redicactive by
aecwm&tcnthm. Dobmumkdmhimmmwm
by after-dnds of the explosicn, ‘here tiiis. radicactive dedris wdll fall
is & major pre-shot consideration and primarily influences the decisiom
to datonate a nuclear explosion at a csrtain time.

SMCLOSURE #2,
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from previous cperstionsé Theee facstors were cocnsidereds

. . ae The basts for for vihere fall-cus will go is
gained fromk oversess test oparsitons , SANDSTONE,

IVY and. t0 2 certain Jdmni from tests
to the firing of BAVO; cnly cns megatcon yield devise (IVI-MIEE) hed
detonated. :.;mmmmaommm\omm

"

|

i
il
i

fost, The nexs step is to cutline an area om the ground vhese fall-cub

is expested, Thisg area 12 computed by takiag intc eonsidersticn particle
sise, diffusion into the atmosphere, wind pattern; yiald and scwrvee rudius,
Such patterns have been largely confirmed by experiense in Nevada as wll
as by the msager data available hers. ’

. ¥e. The moss probable value of the yield from BRV0 was predictéd
to be three to fivgamegatons or one half the walus of the IV Jield,
The upper limit of ‘uddmmuboofmm-tot‘

eight megatonse.

. ¢s The surfasce radex was plotted, vith an insurance factow added,
i.0., smaller partisles than previocus axperisnes indicated necessary were
cansidered, Thisg doubled distances from ground seyo whers fall-ut. was
predisted to cecur,

d. The upuind inteneity of rediation levels at varicus distances |
was considered to be the same order of magnitude as for IVY-OXE, Radiatiom
nmw.nnumtmmnmm. :

ee A critical problem in predisting fall-cut inwvolves foreeasting
the stabllity or lasck of stability of the wind pattern after shot time,
Since radicactive particls trawel is determined prisarily by the wvinds at
each level, it is required that dnds must be from favorable directions or
varying within the ocuter lizits oa favoradble directions during the time of
fall-out. The eritical fall-cut period was corisidered ta de on the order
of twelve to eighteen hours for sigmificant fall-cut t¢ occur, The
variation in time arises from considerations of wind shear, with more

X-16
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larg & el spesd sheary Fov this resson, it we required \hadr - -
.cbseyvations and foresasts immsdiately defure shot time amd
shot day Yo ceantimicualy considered in theiy relation withk jie

 throaghond
forecast sonditicne for the first twemty-four hourw after the shobe
p ' IR RO The following were presasted ad the pre-

ay Weatder
Weather cenditions during the five dayw pei

%
§

i
5

indicated a faverahle trend for ERAVO day with casterly
15,000 feeh and winds of a scutherly component

presented at H-6 hours for the subsequent 2 hewr od
shot tims) was satisfastory: The 2 hour peried te
shoh time wes predicted ta give an unfaverable trend
wore farecast for the 10,000 to 20,000 foot levels

b Raddale

(1) nmlm.muwmm vd.ndl
and forccast wvinds for H Hour and the 72 hour cloud o@, vhich
un.:mmmtmm.mmnmmmm;
m(uoﬂ)mrum-mmhwmmm .

(2) Surface radex, H to H plus 6 hours,-
(3) Outlecks fors
(a) EIXINI: Unfaverables Paversble
Pavarable, and the native populated atells in % ’tw
ground sere favoreble, since resultant mmmwnamn

aAYeas wWre cmidond too slow to mow limnml fall-cut to the atolls
m‘d,

ol
18
pT J

?
¥
;
]

i1

after
afSer
winds

i

iﬁ

<

*5

(v) w Faverahl mm&l moved
‘out at least 10 miles. dhh e ve

(e) Air routes thmﬂ: WAKE and KWAJALEIN: favorsble,

(d) Surface reuting inside 500 miles considersd in its
relation t9 all inown transient shipping: rtvomhh :

e, Scientific
(1) High altitude sampling operations - favorable,
(2) Light trinsmission for a_cimtﬁ':.o experiments - favorable,
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-»‘f'-~.. uaozmmwmmmmuw
nam-mm

B, mmcmmwmmmmﬂ.‘.
tdies the prodadle upper limid with the result thed move debris was carried -
ummum.mmpama-mammu‘.

¢s The original scuree sarmet de censidered 2@ & pains or e
relatively small ares but mish be ecnsidered ¢ be mn area of about fifty
xiles in diapster, This diemster alse depends on yield. _

de The redicaativity of the debris can be ecnsidered preportiomal
to yidld, Radicective material in the BRATO cloud we thus twe te three-
tinee than was wpected.

o hMoMazettuthmwu
murcwum.maawnmnm
such particles to roach the ground at observed times, thelr dlamstew
msé have bdeen in exsess of 100 mormss

L. romctor-hau-mamu-mmmy
correct, Varistiom from foresast trajestories was approximately 10 degrees
in significant u lcuhg unfortunately, the varistion wes in the
wrong direction (See Inecl ) The smll variations observed ab lowms
levels were also in an unfavorable direction., Newcrtheless, the ascuracy
of the winds aloft forecast approached the limits of accuracy of the
wind observations themselves mnd wore well within the normal forecash

orrosr,

‘B mrmouptummzmtumamum
east northeass, Considerable widening of the pattern tock

-diffusin, The intenaity of the pattern on h.gmulmdmpﬂ.ndl:
to superposition of mmshrocm cloud fall-cut on the

and the superposition can be attributed to the narrow cone within which
the vinds were acting, The theory that a2 sigaiffcand fall-cut does nok
coms from tha stratosphere is not substantiated by the facts of BRAVO,

he For future high yield shots, the forecast and cbserved
winds for the first twenty-four hour post-shot pericd should recelve
as mch emphasis as analyses made for shot time,

i
E’
|
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opergid 'ﬁnmm‘ ﬂ-um'ma: Evuuﬂ.:““:ot .

wae
,mmum@-aumnumw&nmm-mcmw
oumutmu.

-
L
-

(m: mmmuum’onummm
bean inclnded elasvhere in this reporte Mhe inslosures covered foresast

dessription of the off-site rmm,mmmsarmfm-on
pattern and the medical aspests of the swacusss involveds)
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- 6=~ Summary-of-weatin » immediately prior o BuDays
bedgner Rafay: there had besn scattered eummlus and broken v. Thies
- elrrusrhad Déen cetasionally overeast with bases fram 35,000 to 38,000 .
fost. ~The eame generel sky condition had been prevalemt throughous the™
ares during. the tea day period prior to 3-Day, Easterly hﬂm-f_
vdled from the surfase to 8000 feets Only one raia shower been
reported. the evening defore the shote

2.’ The Weatber Forecast: 2/8 cumilus, bases 2000 feeb; 2/8 strato
cumilus, bases 6000 feed; 4/8 thin cirrus, base nsar 38,000 feet; widely
scattored light showers.

s8¢ Observed westhere sumlus, bese 2000 feed; 1/8 alto~
stratus (barely discernidle); 5/8 to 6/8 thin eirrus, base 38,000 feet}
‘no showers at shot sites .

b, Comments on weather: Wilson 1 (reconnaisssnes airersf$ near
shot site) reported 2/8 to 4/8 cumulus prior to shob time, Immediately
before the device wus detonated 1/8 altostratus was reported which inereased
to beccms 5/8 altostratus ak 25,000 feet by LL30M, i% OO Wilsom 3
reported 6/8 cirrostratus layer at 40,000 feek, The sumation of the
altostratus and cirrcstratus layers formmed a bdroken o overvast oconditicm
during the rest of the day. No rain showers were reported, )

3; The Wind Forecast:

4

ewning - - -

i

£8

HEIGHT . Heu8 H-38 He2ly H-lh  H-8 Heh OBSERVED
(Thed F¢) : BIXIN
%0 100/18 10018 070 079/26 (8 Boum)
20 ‘ 090/12 090/12 080/2% 080,

70 /e 070;11: 080/09 oeo//g

60 SB/%-13 360/10-15 gg% 050/10 LtaVar LtAVar 340/27
55 LtaVar LtdVar 0350/30 050/10 200/16
’,'3 SW/10=-20 220-250/20 2‘33% z:o% 260/ 260/ 2

40 | 8/15-25 220-250/20 2%50/2% 250/2% z:og: 230/38 zso/u;

35 260, 260 28
30 SE/15-25 180/5-10 zsoﬁ znﬁ %/26 %526
25 230/20 230/20 2%

3 B/15-20 090/10-15 230/16 230/A6 270/12 270/12 280/23
10 15  080-090/15-20

B el memimen s s G e
SFC E/15-20 080-090/15-20 070/20 070/20 070/20 070_/20 060/12

URT
K-20 e



befors the shot. Then 13 houre before the shot, a weak indreft appeared
200 miles north of MIKINI , and the cutdraft was foreed south. The '
perturbations had no apparent sonneetion with the circulation sdbow and
below 10,000 feet; therefore a fowesast for light warisble

feot was issued, When a more definite forecast was desired, & statemsrt
was issued toc the effect that a trend toward wasterly winds

was cptct.d.

: (2) 428 of the foresast vind spesds deviated 6 imots or less
trathcobarnd and 88X deviated 10 imots or less, The maximum error
was 11 lmots at 20,000 feat, _

s
5
8
-
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BRAVU

Do LDAR 1954 Time. 800 L Clovde lover SLOCU pene 2200,

Tore 2900 o wate JLOAS 5007000 upper &/8C3 90000 .

vienipd S Mites See Lovel m...nm Wied direetion@L Ddogrove v.muyﬂ.‘:g;-

“Serfoes tomp L'  Oow Point J2°F  NemianIls Veper pressere 183

M*w

Rommts NQ_INQUCED SHOWERS _
Lovos wieda sioht robwe o0 SURTISS _ pocirien BIKINI 710, Q600N

b J—. I 12 1006.iMQ 267°C 222°C T7%
1,000 P Q70 4 '

2,00 Q80 I8 942 20 199 90
1,00 090 i7

4,000 090 14 876 164 ST 90
5,000 100 9 . ‘

6,000 120 4 8|18 138 97 78
7,000 310 4

8,000 310 S 789 137  -8.7 28
9,008 320 7

10,000 310 10 708 X | -32 4
12,000 300 7 683 s -8s8 _36
14,000 290 14 sos 2T __ -is6 28 _
16,000 290 13 561 -19  -i43 3
18,000 280 13 522 -46 -200 29
200 260  -23 488  -87 _ -199 40
.00 250 26 39¢ -ie8  -302 38
2.5 240 38 323 -31.8

W0 ._230. . 38 260 -44.2

49,00 250 44 208 -567

43,000 250 48 166 -67.8

3,00 _2%0 31 132 -767

3,50 200 e 104 -804

57,000 340 2-1




BIXINT-BRAVO SHOT, O&LS5M, L MARCH 1954

Swface- o0m8 | osa’ oA ons 7
2000 o820 o719 cas 0729 g
400 - oms 015 ok | 0910 g
6000 0905 0707 1204 om1

o0 M 0205 n0s 300

10000 as 2 30 1111

12000 an? 25, 3007 38

14000 2809 ms . 9L 3310

16000 2915 2615 913 Ins.

18000 2916 2917 3 300

20000 2822 .. w3 2933

25000 an 2224 2526 a2

30000 232 2231 235 2331

35000 2343 - ane 2335

40000 2L, 2238 256

4,5000 24,37 - 2538 2545

50000 2706 2631 2531

55000 321 2014

60000 . o2 W27

AZR3




m—um SHOT, O&hSM, 1 m 195

m*'mwmm.mmm

-‘.— e

Surfsce. OQ8 S onT’ on7 onz ons
2000 _ouv' ooz 0820 0820 0914
4000 - . 0918 ms  om? oms o912
600 3008 cala  Celm 0603 2603
8000 2708 2908 nu 2910 2808
10000 2506 2809 - DR T 2810
12000 2008 2108 260 2508 2809
1,000 207 21,06 20 2507 0
16000 2908 am2 203 2nma 3
18000 aas 2618 . M7 a7 247
20000 240 207 m7 7 282
25000 2525 2025 228 2628 my
30000 229 2329 ‘2528 2633 M2
35000 2337 2338 237 2339 2629
40000 22 2530 2442 25 2639
45000 2445 230 2623 2532 2633
50000 246 2523 ms 2626 2816
55000 2439 - 0209 301 3200 2708
60000 205 0908 3300 Cala

65000 o&Lé 1603 3206 Cala

70000 0610 on2 0827 oa13

75000 2507 ce oa13 ce18

80000 %03 - 0729 0630 0836

85000 0&L7 0932 o7 oa3

90000 0631 083
' A ak



KUSATE-BMAVO SHOT, O6hS, 3 LARCH 1954

H#S hours

Lo, < b heure
Surface-  Cala
2000 uo
4000 - 113
6000 1010
8000 0908
10000 un
12000 110
14000 1110
16000 0910
1800 0810
20000 1216
25000 1220
30000 . 1819
35000 21,
40000 2020
14,5000 1827
56000 179
55000 1007
6,000 i
65C00

76000

75000

80C00

85000

P

-

Hed hours  SHOT
2,05 Cala
iseing 1007
12 0906
1006 0904
0802 0904
0809 10,
oma oue3
10c8 0907
0910 1210

117
1916
1108
1004
1208
1215
122
1611
109
: 352
2915

L Qs

0607
0724
0722
o707
1602
2110
107
119
T
1520
172
2015
1615
1526

1313
Cl06
053

149 boure

2
0923
0825
0728
3102
3003
2708
2612

1816

36C5
07316}
2521

——— e —— ey = 2 o

2824
1324
0934
12,2
1157
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Surfade - .
2000
4Q0Q
6000
8000

10000

12000

14000

16000

18000

20000
25000
30000
35000
140000
45000
50000
55000
60000
65000
70000
75000
80000
85000

K"AJALETN-BRAVO SHOT, O&LSM, 1 MARCH 1954

0s12
ons

0916
1006
3206
3106
2906
2606
312
2916
1922

2322

2234
2530
2523
22
307
2512

Missing v

o7
o9l

Sué

oé10
082,
0918

a7

ons
3208
3100

3006

1705
3sn

2235
2539
2534
2331
330
3205
3ocs
Lo

ono
0820
o917
oa?
oca3

L. 28

0510
o819
1016
1109
o507
0104
209 -
39
By
k3188
o
189
2325

2535
2L3)
2519
o117
3008

2706 —— -

o817
0825
1044
o845

HfQ hours
040 we
0718

3314

2226
2340

oul8
0605
2512
3103 —~ - -
0909
o829
0833



- S hours
ﬁcr- . 009 -
i 2000 - o6
K000 - ol
6000 119
8000 1w,
10000 0306
12000 1709
14000 1604
16000 1803
16000 140
20000 1810
25000 1320
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A SNEET-SCUR REPORTS:

No suah reporte

(reporting by other means) seck to avoid

This is not surprising since aireraft cther
aress in which contaminaticn is suspected.

. These reports are submitted by any aircraf$ ensountering radio-
- astive contemination and not reporting by othor means.

were ressived during ER.VO,
than the samplers and trackers



c. wmmw- (for plus one day) were canselled
mitgmmsmmcmuaumu-mumm

' d. The 10,000 foot flight lewvels for the Wilsom aircraft had deen
picked to assure survey in the lowest shear level and thus awid overly
- complicatod and less reliable analysis of ultimate cloud movemens which
would arise from higher lavel survoys.
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*""ﬂfmmwmmpo flom on BN
pl.uuw. MM(.&MM) flomm to the south and o
the scutheast, indicated ssesentially seve -alr Mm

7o APOATS) FLIQETSs
S mammmwwam—m
cmumo:mmxnm:umum-(;m). a-.:umm-
from Guam reported tenths of an wr/r a8 s manimm resdings This wea
encountered 4 March, 100 nautical miles west of Ponape at 5000 £%,

As eaxpested, severanl aireraft, including semplézw, &2oud traskere,
evasustion aircraft and P2V security swep sveas of
aly eontemination, mmmithmnmm wall
undes” task force limitations for a point of descn>
tmination procedures are expested to be «ffestive
should de returned to service wll prior tc the noxk

9. COILUNCNSs

: 2, The air Rad Safe opersticns for BRYO were generally sussesafud
b several changus in procedurcs are being (see delow) to nore

2
i
i

z‘*l

al

1

{

'b. No hasardous srees of air contamination were enscunteyed although
falleout {a the RONGERIK/RONGELAP area would make it probable thed sosh
eomuandudnrcraahonpododonrormmm

o c. Irproved menitoring, data mmmm&mmm
are required.

d. Lowsr search altit'des may improve the atdility to corrvelsate aiy
cantamination with subsequent fall-cut,

.o. No hasardous fall-cub appears likely in the Hawaii, Ponape
Guam areas.

‘£, In flight w: of Task Force pohonnd were well within
ut&bnshod limits. A



ﬁ. e

- :.wmummmc-u ?
Wilson aixpraft to insure bettey dats reparting mnd centrvl. uom..-
mmmﬂummwummmmmmu,
-m.mmwmw\m&mmd

. Exast redistion readings should be reported, (Note: A slight
chanee in the reporting system wvas devised to resclve this problem,)

6. Pre-ERLV0 requirements that all Wilson aircraft carry a spare
radiac inst-ument o:m.ammtypoWbod.mhuhpﬂndv.
(Notes Spares were carriod om all subsequent shots,)

de The desiruiility of emplaying lower altitudes in $racking
operstions should be invistigated on subsequent shotg, (Note: Same of the
workk vas successfully p-rtomd at 5,000, 1,500 and below 1,000 feet on

-ubnq\untshou)

IDM:'
zmx/cnos(r.an) ' .
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JOINT T.SK FORCE SIVEN ’ .'
23K GROUP 7.3 3/1.3/52108

e - =2 201N, 0/0 Postasster 15-9 R
SO I San rna:d.m, Califemis Sept 00666 ;
- b s 4 . :

- - F 2 Mareh 2954  “°

Proas Comander, Task Growp 7.3
Ter Chief of Nawal Operatione .
Vias ﬁl) Commandoy Joint Task Porce SEVEN
' 2) Comender in Chief, U.9, Pusifis Mlest

Subj: Radicactive Contamination of Shipe and Radiologisel Rxposure of Persome
of Task Group 7.3 due to BR.VO, the Plred Nucleay Bxplosion of C.STLE

Reft (a) CTC 7.3 Conf dispeteh 1307338 of Mareh 1954

Enol: (1) Diagrem indicsting positions of TG 7.3 ships from B hone unidl
' about 015, 1 March 195k _
(2) Tobulation of aversge topside redicestive intemsities of Thsk
Group 7.3 ships, at various tinee following BRNO, .
(3) Tabulation of ascurmlated radiological exposures of Task <xp 7.3
perecnnel by ships and units, N
(&) B.IROKO (CVE nsrmm serial 001G of 11 March 195k,

1. On 1 March 19%h, st 08431, the firss muclear explosica (EBRLWO) of Operstion
C.STLE was detonatods Prior to the detamation, shipe of Task Group 7.3 had
been deployed st sea gonerally in the southeast quadrant
indicated in cnslosure (1), This disposition and its losstion were besed
four principal factors, (a) the latest CJTP SEVYN radex, (b) the nr.r-m
of the Cormander Scisntific Task Group (C1G 7.1) that ESTES (.0C 12) and
CURTISS (.V &) be positioned abaut 12 niles from ENYU Islasd for relladble UHP
commnications and Raydist purposes, (c) the requirenent that ships be dis-
posed at safe distances (at loast 30 miles) from ground serc to

heat, and blash effects, and (d) the requirement of reascmable comoemtration
for scammmnications and eontrol purposes. Prior to the detonatd

later wind data began to indicate an eastorly component, soms of the smller
and slower units were directed to move to the scuth, tut the larger ships were
retained in the losalities indisated in view of the foregoing requiremsuts (b)
and (4) and the expressed desire of the JTF Commander that they not be mowved.
Because of the additional requirements for early holicopter survey tripe and
the early dispatch by helicopter cf san emsrgency airfiald crew for the airfield
on INDNMX Island, the large shipas were reteined generally in their pre-shot
positions aftar the detomation until about O080CM, when sudden and rapldly - e
increasing rodicactive follout was detected on scme shipe. .t this time, all
ships were ordered to take all possible radiclogical defense drmage control
measures, including the employment of washdown systems, and to prossed to

the south at best speed,

i
?

SRD-229-54E
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- Intensities Recerded
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U —— 2. T BAIROKQ BER 24+
peiem @ om oz
| ® o800 2 kS s
Az s 7Y 17 20

5 WR 0800 "9 . 1

6 MAR 0800 ) 7 12

7 KR 0600 5 5 10

8 MR Q800 3 b e

5. Three (3) btarges, ten (10) LCUs and tem (10) LCMs ware anchored oF moored
pa:mdmohmmmhm(maﬂntm '

|
%
-
|
|

no 4
but all were Reavily oontaminated by radicectiwe fallout to sush extesh that
about twalve (12) hours after shot time, they had a redicactive intensity
averaging seversl roentgens per hour, Subsequently, all were washed dowmn
with hoses from other vessels (the high pressure hoses of GYPSY proved
particularly effective as GIPSY was mansuvered successively in the alose
vieinity of these eraft), followed by a thorcugh decontamination by additional
hosings and serubbings by desomtamination persomnel who, by this tine, were
able to board the eraft, /1l these msasures were sufficiently effective that
ave ratioactive intensity of thess craft is now only about two (2) mr per

hour (gazma only),

6. By three (3) days after the shot; all the vater in HIKINT Lagoon had becoms
slightly contaminated wdth radicactive materisl. Contamination was of the
oxder of one microcurie per liter, Fortunately, drinking water produced by
ships evaporators from lagocn vater has showm no astivity: The salt water
systems, such as evaporators, coandensers, fire mains, etc:, on most shipe

K-52
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a. CZepecially in locations near (within abous 50 miles of) ground servo,
it 1s essemtial that dmmage control measures, insluding washdown, bs placed
in affect and the fallout begins to resch the ship, This
ec~ lusdom ed on ‘s experiencs thad in sush losatione falloud
bui.ds up very rapidly, (frem 0.2 mr to 1R in less than 5 mimates).

b, Presently installed washdown systems using fine spray are aaly -
partially effective in removing relatively heavy, visible, solid particles,
Heavier sprays or hoses with 2 largs valume of water are neeessary to
effectively remove these particles. Murther, improvements in drainags are
desirable to remove the large valumes of water required,

e Presently installed washdowm systems are most effective wvhen
heading into the wind. Cross-wind headings result in much of the spray being
blown from the ships struoture, Zig-=sagging helps in wetting all topside
areas and in facilitating drainage.

ds Special messures, including more extensive washdowmt equipment and
improved drainsge, are necessary on bridge structures (especially horisemtal
surfaces) vhere critical command personnel normally are stationed. Camanding
gftiur B/IRCKO received a relatively high dosage whilo comning his ship

K~54
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until about 0815, 1 March 1956

positions of TG 7.3 ships from ERAVO
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of special nention. IS is belisved that ALIACKO, ESTES and PHILIP were the

mnuununmwouavuuwurawm:mma.
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12.. Ina&ﬂ.ﬂautohhﬂ.mlropoﬂhﬂnldnl Task Force Commander on
Operatica C.STLE, CT0 7.3 plans to sulmit additional interim reparts on
umsual matters of nawal interest, as appropriate,

H. C, BRUTCE

Coples tor ‘
cmepiC (3)
CINCPACIMLT (Adv Comy)
¢18 7.1 (1
Ce 7.2 (1
C1G 7.4 (1
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Lverage topsida rsdicactive intensities (in mr per hour) of Task Greup 7.3 ships
at various times following BR.VO

Lee. L T'm : )
0.7zl TC= |euRTISS| FSTES MORTHIGROVEICOCOP.: [AP/CHE| |  GYbsy
R, . X , : '

l 0900 ,'." 8 LOO( - ] ) - -— -—— - — - m 750 -—
1100}f 3 150(0) = | = -— -— - | == }500 {196 —
1200 2 100 - 4 -— -— - 1135 |1.85] -
1300] 5 100 1] s s | 3 Ll 31300 | w7 —
100 ] 18 110 2|12 10 7 8| 6jao |138] 7
1500 | 25 120 10 | 20 1 2 9] 15200 |134]
1600 | 45 140 16 | 35 18 | 12 10] a {170 | 180 200
1700 | $5 120 2|75 20 so | 221 25 Jawo | 225|230
1800 | 50 120 19 [150 75 17 s0 | 80 200 | 262] 2%
1900 | 40 120 20 1190 75 20 3% | 90 (180 | 194 ] 200
2000 | 37 120 20 |300 | 10 30 15 | es {180 | 199 ]1%0

2 Q000 | 30 120 20 | 80 75 30 LO | 80 }160 | 188} 130
0L00 | 25 120 20 | 40 70 30 30| 50 |18 | 156 11O
0s00 | 20 80 20 | 60 30 25 12 | 40 |13 [11] 90
1200 | 15 50 20 | 50 20 10 10} 30108 | 78] 45
1500 | 10 30 12 | 5o 20 0] 9{2)}36 ] 6] w0
2000 | 10 20 1 | 20 18 10 7115} %0 | 47| 3%

3 oo | 9 20 g |20 15 8 6l 27 39| 38
0,00 | 8 18 7 115 12 3 6| 13f25| waf 38
0800 | 7 16 5 |12 7 3 s|12]| 2] w| 2s

L | ceco| 3.2 7] s|e | s | 2| af 6[m|17] 2

5 | oeoo| 1.2 N 4| 7 3 2 | 3] 9| 8l

é ogoo | 1 b 3! 5 2 2 |l 21 6} 7] 12

7 |oso| 1 27 213 | 2 | v | &) 1] &) s|w

8 |oso| 1 2.1 | 1.5] 2 | 1.5 1 | o) 2] 3] ‘ul s

‘11 ships othor th~n thosc list:d in this cnclosure receivod negligibls contame
ination.

HOTT: (2) = cstimatcd

TUCLOSLRE 2 to Incl 8 T- K=$55-II



L. . wise to 90° mximm distangse 35 MM, For H plus & hours,
e o omer rﬂmmwu& ' e
At in an effort to assist the Dmjslein purmaaent garrison, ths

;
|
%
E
E
i
|
:

o
arrangencnt was aade for “aka Islands 7G 7.4 was direeted tc seb up & spocial

monitor staticn for the pcriod H to H plus 36 houre.: (No contamination was
subsequantly detostod oa "ke.)

At the 1S0QM Command Briefing, the wind pattemns cbserved and forecast
being completely favorsble, the decision to shoot the following morning wms
confirmed. At approximstely 230K a dircetive wae passed to CIG 7.4 rela=
tive to the cloud tracking flights for the firet twelveshous period on shot
day. Inassuech as it had been desided during the interia pericd following
BRAVO to attempt a better evaluatioca of the effest of the depth of tride~
wind on the rosultant fall-ou$ moving toward Eniwedok, two "B-29 eloud
trackers wers plamed to cperate in the rasetresk holding patters west
of GZ, cne at 10,000 feet, the cther approximstely sidwmy detween the sur-
face and 10,000 feet. The dirocctive consequently spesified a flight by
Wilsca 2 from H plus 2 to H plus 14 hours froa base to a three-hour holding -
pattern 50 N west of GE at 10,000 feet, thense to a 300 NM sestor, limit-
ing true bearings frem GZ of 60* and 90° a8 10,000 feet. ™ilson )} wae
Girested to search frca H plus 2 hours until relessed, in tho holding pat-
tarn specified above, and at an altitude selsstod by the pilot to clear
natural clouds, but not in exsess of 5,000 feet.

A complete Command Brisfing was hold at midnight, at whichr all pre=
vious factors, advisories and decisions were confirmed. It was decided
however, to re=check the winds at OLIM and just prior to shot time.
forecast fall-out plot by elliptical approximation is inecluded in Inclod=
ure 4e v :

- The British Unit was again advised at H minus 6 hours relative to the
latest changes in the forecast winds, Dus to & small shift in the low lewve
el winds, the Control DDE was moved to 230° True, 90 MU from GZ. No change
was recommended rolative to the Task Force fleet location scutheast of GZ
at a minimum distance of 30 NK.

The lata checks of the weather/radsafe conditions indicated a more
favorable shot time wind pattarn than forocast (i.e. deepor southorlies
in the levels botween tho trades and 55,000 fest). Transient shipping con-
tacts being favorable, ROMED was detonated on a barge in approximetely 110
feat of water in the BRAVO crater at 27063QM March 1954, the first water
surface shot in the history of U. S. atemis testing, No undue ineident
oceurred .to the embaried task force personnel and ships. Post-shot advis-
ories viere issued prior to H plus 30 minutes to the Chairman, AEC, C/S Army
and CINCFACFLT as on BRAVO, indicating time of detonation and a genersl
stateaent of safety of personnel.

g
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On all the attespts to ahooS, sdvanse preparstions insluded the fleed
going to ses in the evening of ainus ene &y. Although is scae instances
this would ppt have hews ode for operetional resscns, it wme desiredle
froa the viewpodnt of f2ushing the shipe with non-contaminnted water. Subse-
quent=te IAYD; lagoon cpsrations were eush that water in-taks points and
evaporators could be mintsined at a fairly constant and rosscnsble levelvéf
activity By cold mater treatamt; however, intonsities slowly rose in esls
wator pipe fittings and hends. PMlushing the ships snlt water systeus in the
opon Ses wga of considerutle aid in mintaining acceptable levals at such
plases. o activity was detected in the continual analysis of fresh wmater
supplies past the evaporstors. (Ses Tab J for further details ralitive to
ship operation in contaain:ted lagoon maters.) .

On the morning of 26 March a favorzble forecast of H-Hour winds for
the following day set in sotion the entire pre-enct schedule of ovents ag:n,
This forweist gave aast-northeist winds to approximately 8,000 fuet, souther-
1lics to abous 12,000, southeastorlics to 20,000, southerliaes to southwostor—
1ies to 55,000 and east southeastarlies to easterlies zhove 55,000 faek.
All units and external >genciss wore notified ascordingly that ROMED schedule
was fira for 270630 , '

‘ Following the noon Commcnd Briafings, CINCPACYLT was advised of the
forecast 72-hour air particle trajectoriss for ten, thirty, forty ~nd fifty
thousand fact. Purther, the advisory statod that no signifisant fall-out
wag foreeast for populatod Liarshall Atolls and recocmended nc closurs of
air routes. It included a statecsnt that no surfies heclth hasard problems
were forecost ocutside aros GREEN and that an intenaive search was being
conducted in this area 8 240 MM wide sector out to 600 NI centered.

on truo bearing 340°. (The sector soareh was schedulod and run 2gain post-'’
shot centerod on 305° True from 220 Mt to 400 NM from GZ. Starting at H=2
hours four scarch airersft were used on pirallel flight tyacks, &0 MM eov-
ercgs por aircraft, in advance of tho elcud,) In addition, CINCPACTLT

was roquostod to divert all shipping frca the sector area GZ, 260° cloek-
wise tc 9C° True to 450 M!. i statoment was included that no imown ship=
ping was in this area.

At about LLOOM a special advisory was issued to the Sritish Sampling
Unit on Kwajalein, including the forecast air particle trajectories and the
forecast GZ HeHour winds. The British Unit was informed that authority to
penotrate the Danger Ares would be given later in the scrazble and routing
instructions ta be issued by CTG 7.4 approximately H plus 34 hours. The
British Unit was directod to file its flight plan through the Kwajalein
Liaiscon Officer using this advisory as authority for ROMEO flights.

at approximatcly 150QS the surfscs and air RADEXES weore issued as follows

" Surface RADEXt True boarings from G2 240° clockwise to 500 radial
distance 90 MM for H to H plus 6 hours, plus a cire
cular HADEX around GZ of 25 Nil radius, It was recom~
acnded that tha Control DDE move to true bearing 2500
and 90 NM from GZ. ‘

L-3



(loss ingluded Lormar Iniwutok-Biiini Dangor Ares) was withia the seareh

upea
to maiatain & o8P sestor, wheress the seareh of Ares GREEN was sush thad
it bocams gesentially a check of com lianse with the Dangeyr ires notise

snd couldsbe initiated late enocugh ia tho pre-shot eshedule of events to
avoid most of the dalays if the forecast winds did not materialise.

On 19 Jareh; dus to the trensient shipping incidents arising from BRIV,
CINCPACFLT issued instructions to all ailitary sguneies opersting in the
Pacifis to the effect that, until furbhes notice, all Pacific Flest vessels
oxcept those sssigned to JI7 SEVIN, emtering & circular ares withia 4L50 MY
from & point 1M, 14AK°would ensure thewmaring of caswlty film badgee and/
or phosphor glass dosimeters by 5% of the persemnsl aboard until
sel departod from the ares. The direstive further contained a r
that the instructions ap;ly to USTS shipe as pragticsble.

ab sbout the ssas tims, an interchange of advisory dispatches and recom~
mendations took place between the Task Force and CINGPACYLY culninating in
a re~statemant of Task Forece polisy relative to elseure of airways. The
pre=BRAVO Task Force Radsafs plan contesplated slosure of sirways caly when
actually required and maintenanse of the closed status oaly until the dan-
gor subsequent %0 each shot had passed. Arrangemsnts had been mmde by CING-
PACFLT with those in charge of military airmys and the Regional Adminis-
trator of the CAA to cffaot temporary and proapt closure of air routes when ,
the need arose. No changs was made in the bassis plan as stated above.

Also, during the interval following BRAVO, 1 change was made in the
method of computing tha air RADEX. Prior to this time (including Operstion
IVY), the classical method of com.utation ae outlined in air Weather Service
danual 105-33 had boen used. & Gasic assumption of this mothod is that the
source of radiation consists essentially of a point-source in all direstions
except the vertical. Surface RADEX computations prior to ERAVO had taken
the point-source factor into account (using a circular source of 15 NK red-
ius, latar revised upward based on BRAVO to about 25 NM); a similar modifi-
csation in the alir RADEX computation was devised and applied to all future
forecasts, with completaly satisfactory results.

|

Further postponements and re~scheduling of the RON:0 shct resulted in
progressive daily woather/radsafe chesks. At noon on 21 Jarch, the synep-
tic weather situation was again such is to place some hope on the 22nd be-
ing 3 shot day. A suries of Command Briefings and pre-shot advosories ws
again completed on 21 iarch and continued until about 190QM, at which time
it became apparint the hoped-for winds were not miterializing., The shot
was postponed indefinitely, z2nd the Task Force placed on an 18-hour ecapa-
bility. In accordance with-radsafa surveys and lagoon water sampling, and
in the interest of morale of the Bikin{ persennel, swimming was permitted
(since 14 Kareh) at the southwestarn beachss, '
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The £4rst attespt to fire ROMED wae 13 ksreh, Re§ day advisories witd
dispatched to the externsl agensies (Cheirman, AEC, C/S irmy and CLNCPACPLT)
scheduling IOUEO for 130640k, A search sestor was flown oa 1l Mareh to 800
NL to identify shipping in the area, Negative results were obtained. A
500 Ni: segtor search was flowa on 12 iisrch to ideatify shipping, to determine
course and speed, and to attempt to turn all sii,ping outside a 500 NU seetor
22;5.to 90° True (the forecast significant fall-out zone) for H to H plus 2
hours. No coatacts were made by the search airersft.

The task force hesdquarters and tasie group staffs deplayed %o Bildnt
on the llth and 12th of iarch, By noom on 12 larch the synoptis weather situ~
ation was such thas, although s complete series of pre-shot advisories were
‘1ssued to woxternal and internsl ageneies, statemants were included that it
was not anticipated ROMED would be fired on sgheduls ess the winds and
weather improved. It sppeared that deep easterlies were dominating the wind
flow pattern, & fact which materialisod by the evening of 12 lareh. At 2200M
on 12 !arch, all advisory addressess were notified that, due
effect of high clouds on the essential sampling effort and an unfavoreble
fall-out pattemrn, RUiE0 was ruo-scheduled for 15064L0M, but that if weather
purmitted, the capability was being maintained to s 1) .m-
to 1406L,0M,

8
g
|

Deep easterliss provailed through 18 larch, during whioch tise an
hour capability of firing nO.EO was smsintained. By on the 19th,
forecast for shot time the following day was for sast-socutheast winds ]
surface to 25,000 feet, southwest to 55,000 feet and easterlies above 55,000.
A series of Command Briofings and pre-shot advisories were again completed.
However, bty 2100K on the 19th, it was apparent that tha southwesterlies
were not msterializing, and the shot was postponed for 24 hours.

18~
the
from

During the intorwval between tha two attempts to shoot, it ws apparint
that the IVY search plan for the protcction of transient shipping was aot
flexible enough to cope with the large shifts in the long ranga forecast
fall-out pattarn which could ocsur over a period of two days before a shot.
Advancu contacts were required to deteet and turn shipping out of the large
aroas which could reasonubly he expected to lie in the full-cut zoae. As
the pre-shot schedule progressed, changes in wind forecasts rsflacted thea~
sSulves in corresponding shifts in the forecast significant fall-out area.
As a consequence, not only was auch seareh affort usually wasted, but far
more important, the tims ramaining in which to divert a slowmoving surface
vesscl becams inadequata. Further, although advance arrangements had buen
made with CLICUACFLT to divert shipping outaide a 500 Ni{ sector ares cen-
terad on GZ from southwest through north to enst from H to H plus 24 hours,
this action applied only to U.S. shipping plus such other vessaels as occa-~
sionally camp within the inowlcdge and ecordination of CRUCTACTLT commands.
AS & consequence, tha search plan was ravised to specify as an ‘enlarged Dan=-
gor Area, a L50 NM scctor centercd on 12N, 144E with limiting true bearings
of 2409 cloekwise through 95°. Notices to all naticnalities werc issued

L-1
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Rostricted mier and alr traffis nevth of the anshersges ws deslired
subjest %0 clearunge by the Radsafe CHITIR. ALl units were dirested to
connenge-Cowentyy. te. tha RAK anchoreges ot 1300M in scscrdanse with pres _
m“. . .

-gyr * WRe s -

-

: 4 } . '
A 12008 C1G 7.3 advised 21l ships to exesute re-entry at R-hous and®
to remif on cae-half hour readiness until further notise. :

' During the ssming eloud trasking airesaft made low intensity contsets
of contasination moving t0 the scuthwest, and high inseasity (2 r/hr) con-
tacts at the north und of the reusetrask holding pattern. This latter evi-
dence bocams the basie for an alerS asssage to the Muiwetols garriscn indi-
cating & westorly movemsnt of contamination in the reentgen range locatsed
approximtoly 40 MM west-northwests of GZ. Although the contaminstion
wae calsulated to pass to tho north of Eniwetok, all porsconal as thas
atoll were dirested to remain oz alert status until H plus 24 heurs. Ne
significans fall-out was xperieneed, a fast verified by o
1900k report from the aysten indisating 1 /by maxi-
o on FRED aad SLICR and « The low intensity contacta south-
west of GZ wers not considered significaad for Ujelang. \
Coasidershle usa was of data from the drome Liberty shipe (YaG's
39 and 4LO) to evaliate the =0yt pattern. AS H plus 106 ainutes these
T

i
%&

it
5

eb

3
ships were at 26 MM on bearing 283° True frem G2

maintaining sufficient speed for steerege. The report
non-washdowns equipped YAG 4LO were as followss :

g
3
:
"

H plus 155 minutes 3.0 />
H plus 158 ainutes 40 r/hr
H plus 160 ainutee 4.2 v/hr
H plus 168 minutes 100 r

H plus 190 ainutes 28,0 v/t
H plus 197 alautes  35.0 r/hr

H plus 225 minutes  46.0 r/hr

At 13008 YaG 4O was bearing 3039 True from GZ at 40 NM, (This deta above
waa originally reported a factor of 10 high, however, suspisions as to inm=
proper functioning of instrumentation, later confirmed, gave results as
indicated above. These results, and later coordinstiom with Project 2.58
sea fall-oub collectors were extremely valunble in assessing the foresast
significant fall-out pattern as an adlliptical ares oriented generally north
and south to at lcast 50 Ni froma GZ.

"~ At approximately 1800M the USS ZPPIRSON, IDE, on security patrol 50

N northwest of Bikini, reportod fall-out giving averags readings of 25 mr/

t;:mlmdm of 100, retiring from the aroa at 1900M due to the high
tensities, '

Cloud tracicing flights on shot doy wers routine and in accordance with
plan. (Seo inelosure attached referonce Air Radsafe Opurations for RO:ED.)
Bxecellont carly verification of the foresast fall-out pattern was obtainod
as these efforta continued through the afternoon and tho night of shot and
shot plus one day. %ilson flights subsequent to H plus 24 hours were cansel-
led singe it soon became apparant that further efforts wore unnecessary.

L4



sides wat and to ramain Alers to the possibility of early fall~oub.
concern was praocipitated by the early and ominous splashe~out of

at and above the tropopsuse and the ecasequent produstion of an overw
1ip of the eloud to positicns axtanding over the fleete Dus to
southurly wind flow balow the tropopause, no contamination fivs
1lip was foresast fcr, or reached, the fleet.

By 1100M an slert advisory was issued to all task forse units, stating
that the H plus 3 hour preliminary damsge eurvey indicated sites TARR through
OBOE were not appreciably contaminated. For plamaing purposes R-hour (re-
wntry bour) was designated as 1200M. CTG 7.3 wms dirested te have the
task foree vessels stand-off the lagoon entrange at 1100M pending the oute,
coms of the lagoon w.ter survey at the anshorages. The advisory further
stated that at R=hour unrestricted radsafe clearense would de declared for
sites OBOE through TARE and for all air and water traffie scuth of TARR
and NAN anchorages. All re-entry axsept OBOZ through TARE and all air _
and surface traffis north of the anchorages would be plased under the control
of the Radsafe CRITER of TG 7.1 at Rehour. Upon confirmmtion of R-hour,
all units were dirested to commence re-atry in ascordance with previous
instructions. Boglnning with thias shot, and for all subsequent shots, brief
informal advance notice of R=hour plans was passed Ly voice to C1G 7.3 to
facilitate rapid assembly and re-entry of ships.

At 12001 an advisory directive was issued to all units specifying that
cloud tracking flights 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 M of GZ. The results of the prelizinary la-
goon water sampling were used as 4 basis for a statemsnt that the TARE and
NAN anchorsgee were below safs radistion limits, The advisory further stated
that the K plus 4 hour radsafe/damsge survey indicated OBOE clockwise through
BRAVO and NAN had received no further contamination from ROMEQ. R~hour
was announced for 1300M at which time recovery operations would be controlled
by the Radsafo CENTER of TG 7.1. Sites OBOB through BRAVO and all wmater
and alir traffic south of TARE and NAN anchoreges were declared radsafe un-
restricted. Swiming in the lagoon was prohibited until further notice.
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salt waterTeduced theip intcnsity from 125 to 30 milli roentgms per houp
(garma only) e - - -~

4e On & Mareh 195, descntaminstion work.on ‘
completed, s methods used were wimilar to those employed on the starboard
side. /b the ccmpletion of the days work the average desk intensity ca the

Te Vhile at anchor in NIXKINT .TCLL the intonaity reading on the salt water
piping system did not exseod 2 milli roentgen per hour (gamma cnly), on 8
March 1954, the evaporstor drain pump strainers were opened oo all four
evaporatorse The intensity reading of the scale ascurmlations was found to
be 5 milli roentgen per hour (geama caly). .11 fresh water samples from the
evaporators testod by Task Group 7.1 have showm 1/5000 micro curries per
milliliter or less.

8. Decontamination of the ship was comsidered completed at the end of the day
on 4 March 1954, Decontmmination of helicopters and personnel comtinues as
required,

EMMET O'BEINNE
Copy tot
CINCP.CFLT slnl Encloswre (2))
COM\IRP.C (less Enclosure (2))

K-55-1IV(2)



Ue Se S¢. B.JROKO (CVE-118)
Fleet Post

o™ . - "';" - . : . v u l'm °’ " m ’ -
e = Sert 0010
-"E ‘oo , 11 M'R 195%

A s e
-«

Frons Commending Offiser
Tos Cm Task Group 7.3

Subjs Mmﬁ.vo Mm;'md tor period um 195

Ref a) Appendix IV to mnex O mnom.-
! gb) co, U&M(Cﬂ-ﬁ.’) m’mm-coooa'lmms

Encls ?.g Tabulation of average intensities topside
: Copy of reference (b)

1. Iumm\dthu:m(g)mctmm rediceetive
contamination is sutmitted for the period 3-8 Maruh 1954, Raferenss (1)
;mmn?’;‘.upoﬂotcmmmmadtwulﬂ

2, it 0870 an J Marehr 195k this ship entewed EIKINX ATOIL and anchored in
berth N-5, Holicopter operationa were condusted throughoud the days The
canvas bath tub for decontmmination of aireref® was rigged o the fiighd
decie, aft of mmber two elevator and all returning airereft tiaf had landed
on the atoll were landed in the tub for nonitoring and wmshdows with fresh
watsr. Passengers were debarked in the tub, monitored, and prosessed through
the forward persamel decontamination statiom, if necessary, No furtheyr
«:omm-mtommmmm however, several details
were busy all day clasning cut mntmmmuasmueu

reading were noted. The awerage intensity in these drdn.mmm
and 100 milli roentgen per hour (gasma only) with ons reading as high as
soommmmm(_ ). Stoppages in these drains were

3. Decontamingtion work on tim port and starboard gun sponsons was started
after anchoring on 3 March 1954, The methods employed included hosing down
with high pressure fire hoses, hosing and serubbing vith salt water and
wviping down with fresh water. Number one motor whaloboat was decontaminated
with a soap end water scrub down fallowed by a frosh water wipe down, - The
40 MM gun and gun director canvas covers registered high rediation in spots
vhere water from previcus wash domns had callected in pocls. By hosing

and scrubbing with scapy water, the intensity of all canvas covers was
reduced below 20 milli roentgen per hour (germma only). The covers were then
stowed in'a void on the fantail to allow the intensity to reduce by natural
decay. The average deck intensity on the starboard spenscns was reduced %o

INCLO 'L 8 K~55-IV(1)"



Frous Conmendiag Officey , . . -
Tos  Chief of Naval Operatices
via: (1) Commander Task Greup 7,3

~ {2) Commandor Joint Task Porce SEVER

Subj: U.S.S, BITRORO (CVE-115); radiologiosl sonteminatiom of

1. ibout 0800-K cm 1 Mareh 1954 this ship received a heavy wout of
contaminated corel partisles following the detomation of sn atamis device

milos 133°T from the shot site. The BITACED was in the pwocess of
lmunching five (5) helicopters at the time the fall-ocut as ressived nd
the equipnent was layod out in the s One hellcoptey s

washdows catwalks
in the «ir but ws immediately recalled and landeds The first warmning of
fall-out was the report of approximately one (1) roentgen per hour oz the
flight deck, The order to set Material Condition .JLE was givowm at the
first indication of fall-out and all vemtilatiom, including veatilstion-to

the room spaces was shut dowst and ; '

tw (2) hours, This prevented contanination of real scnsequense of ny

spaces bolow the hangar deck, the engineering spacee rising to mly dight ——
(s)meprhmr,qmcﬂ:. The vash=-dovit equipmend e

coral sand deposited on the flight dock, catwalks, island strusture, fore=
castls and fantail. ration of the wmshedowt equirment was contimued
for approximately two (2) hours and then securod, Ncnitoring of the flight
deck at this time gave readings as high as fiwe (5) per hour in
nany of the cross deck gutters

per hour was recorded in the flight deck drain on the starboard side aft,
Fire hoses were then broken cut and us

ti's remainder of the day, The fire hoses proved to be much supericr
washing awey the comparstivaly large particles of coral sand

Teceived and it was possible to reduce tho flight deck count %o approxie
Thooay, o mtred (300) mLLL voere

:
¥
;
|
&
3
f
9

:
s:

2. . second fall-out was received starting at about 1600-M,
out was composed of veory fine particles and increased the sount on the
flight deck and bridge to between two-hundred (200) and four-hundred (400;
milli roentgens per hour, gamma only, The fire hoses were again used on
tho flight deck, forecastle and fantail and bridge structure until about
184,5< when the Task Unit 7.1 radiological personnel recommended sending

* INCLOSURE 2 K=55-IV(bel)
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(NOTE: There is scme doudt thad intensitiss indissted repyesents the
naxisum for the atolls listed or that the re=surwey cowred the same
location as the 2 March surwey, deadings mariced with ssterisis are
ground obeervations.)
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W‘ aGalil be spared balow decks becsuse of the possidtlity of
ﬁmmmmmmmm. Mo further doscom
tanifECltlHdhsures wre taken cn 1 Marels 195, e

. :.zé&-nm-z&ulqguomnm&maam
gummmmmmmmm(m)uem--

.on all day 2 March 195k The flight desk was washed down seversl tiamse :
using high pressure hoses, working parsllel to the planking, The firs$ washe
down rosulted in am averege reductiom of 40-50 millli roemtgens per hour,
gamma cnly. This was followed by vith g detergmt scap om
and salt water rinse, using high preseure fire hoses, The irtensity m the
f1ight dook was reduced balow £ifty (50) milli roentgens per hour, gama
o'y, except in & few scattered spascs, following repeated applications of
this method, ‘mombmplu-ﬁnanmﬂum&chtm
decontamination was ane (1) r e p, decontmination efforts utilised
reducod this figure by at least 50% according to caloulations of the Havy
Jaidiclogical Decontaminaticn Loboratory representativess

be 4 check on represmntative film bedgee of flight deckk and other exposed
rsormel indicates that they received an averege of from two (2) to three
?;)mutmtouldouuptomzmm& I consider that as o
result of the docontamination msasures takem the rediation lewvel has bees
reduced to the point that the ship is entirely safe for contimied o

by all perscmnel on board. I recamnend thas the BLTZOKD contimue with the
operctions in progress in proparation for the remainder of the tests.

5« & dotailed report of the decontamination operations will be submitted
at a later date. .

EMMET Q'BEIRNE

K=55-IV( p=2)
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perscrnel. Maximm film bedge
1, 4» for 1, LO® for 9. - .verage dose fov

" Inasmsch as the dats fram TONGEGIK is the cnly dats showing exaeh time
the fallout occcurred at any losstion easd of the proving ground and adjasesd

sequently, the [HILIP, DOR 458, was dispstehed to reach RONGMLLD ca the
morning of 3 Mareh, In the meantinme a FIM wvas sk t0 ground survey the
atoll and at 1830 hours,- 2 March, their ground survey showed a reading of
1400 milliroentgens per hour. Caleulatiom of dosage %o 3 Mareh indicated
about 110 roentgens so the order to avacuate was given, The destroyer
THILIP evacuated the natives by 0935 to 1025, 3 March. Caloulation of the
total dose indicated that 130 rcentgens were received. A total of 63 nativee
were removed, 16 natives (the old and sickest) by PEM and 49 by IDE,

AV LARI NN
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. N NAXTIEDS
F7l . S . oD
( 5 LOCAL TIME INTENSITY
KUSATE o3 0.8
PINGELAP 031208 0.6
MOKIL 031130 0.6
PONAPS 03093 0.8
UVELANG 030620 0.8
H:IDEK GLOUND RE.DDNOS OTER
IOECRO FLIGHTS (DN IRAR).

mm 6 llu'dl} 0.0
AR st e i

KING (Cilbers Islands) (6 Mareh) o.oc
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tinste fall-eut of radicsctive partidthe

* % .
e The patterm of ul
has been mmnmumgremmmuumum
bearing abous 050" True, elceindse to True from Greund Zere) the follow
i.dw' )

&. Mrisl survey by 12V eaplaying NASL NYXOPO ARC survey equipment,
with readings in me/hr extrapolated te ground lavele

. b. Xnowm ground taken at stolls (early and later)
.wuumuu-mwung(mmu-au)un.tm
for the overell situatiom, S ‘

¢. Hesultant wind pattem to establish best vind fer period from
R mizus 1 hour (USS CURTISS Qbeervaticn - o B0 @ houre
(RONGIAIX soumding) together with the H mimse 3§ hours (RONGERIX 0300M)
tu pdecs together the wind pattern above the tropspause.

fron stes and zushroom cross the northern half of RONGELAP Atoll, anc would
expect these islands to be exseedingly high with their radiation lovels.
This might be likened to scavenging of the hot stam material by large
particles {rom the tropopause and above, Howevar, the major hot fall-out
element must come from the stem debris.

INCLOSURE 1)
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~L§FSM¢M‘:mmmnmum

atio™ “¥Yaloulsbed rosntgen dosage agrees with estual cbservations vy
£21m badges st this sita.

5. The heaviests fall-cut pattern was axpested to pase north of NAN °
a«nwmmm.

6. The lewels of redistion ‘intmsity st the distance of ACNGELAP

7. BRAVO eloud pictures (Projest 9.1, teken from am airplane) indlcate
large quantities of vieibls particulate matter through the grest
heighte (1.00 up to a5 lbast 100,700 feek) 1is a mst for shob time, since
the fall-cut prodlem Zor surface >r near surface shols of large yields can
be a definite function of the mushroom as wall as the very hBod stem of the

cloud,

Appendix: R, #. MAYNIRD

c&m.,m
1 = Plob of General Fall-cub
Pattem
II « Tabulation of Time of
[rriwal Data

K-&2
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SOCLUSIQNS:
1. Mo

of analysis gives & feeling only for pattern of fall-cub

Ground

exneeded as e

This

Howaver, i% ia.

plus romatgms lifetime dosage line passed om or
ROWGELAP Island and RONGERIX which are at 90-100 miles

whem the falleocut arrives,
glcal use of wind patterns existing during shod
time to fall-cut, (2) mltiple shot (tower or ) falleous psttern data
and {3) experience and data

frem Nevada Proving Growuis over last 3 years,

o : (1) 1o

RONGELAP Island to northern islands of thats atoll.

analyeis is based

tall
200300
The 1,000 plus roentgens lifetime dosage lines are

from IVY-MIXE (limited cross-wind and upvdnd) and CASTLE-BRLVO itself.

goes north from

Nt

Zeroe.
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d. UTIRIK - ‘
154 nativee were evacuated o INASALEIN after receiving a dose
of 17 roevtgons in 78 hours, No subjestiwe syvbemic symptoms oF changes in
ticcd comt were expected, Beta burng are unlikely bul are possible

f. Scome other Lslands ressived fall-oub expesing inhabitants to
insignificant quantities of radiation.

s Task ISIes DDAl A% of 40 s YAsindby of EEERNE ateld -

) Pervamnel in the consrete bunker cu NA¥ island were evactated

to ships aflcat reeeiving in general ocmparsble dosage to those aboard shipe
aboard the shipe it vas estimated

:
;
E
|

siciness, howaver, decontaminaticon perscrmel might have sikin ecntact with
concentrated radicactive deposits and poesidly sustain mild beta burns.



3. With respect to natives, dus to the language difficulty, it wvas
ummm.mmummwmmmuam-.

L. Wo may draw certain conelusicns, however, which seem to be scund
ccreciping immodiate prognosis based upon the dosee beliowved to have bema
rcetvess

5; Considering the persamnel involved in exposure $o radiation they can

INCLOSURE 12
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pending Adme—for cbtaiming base 1ine date frew nom irradisted netives, - -
-"?'fiﬁhw“:wmamu opilate had;
beocns eident in tho ACHGELAP nstives invalving mostly childrem tus within
s fow days i% had sppesred in aculise The epdlaticn was both patchy and
diffuse, mmm,umcwmmmammw

. On sbout 20 March, several cases of radiation bumms were repcrted
aboard both the USS BAIROKO and the USS PHILIP.  Examination showed that
in almoet all cases there were discrets arcas around the bdalt line which
corresponded wall to sane lesions seen on the natives, History indicated
that these lesicris déveloped sometisie between 3 March and 15 March, All
were in the process of hesling with desquamction and mild depigaentation
and were quits superficial, The whole body dose was less than 10R and
there were no othar symptoms.

K-66
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considered as a virtual nomal native population for comparison purposes



- S MAUPIN
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Naff Surgeon



As a ocorellary to immediate treatment of the persamel exposed to
the radiation, evalustion of the hasard remaining upon rehadilitatiocn must
be investigated. To that end scil and water samples, animals, plants and

ALl perscnnel who have been inwlved in large dose exposurcs ard
those whose doss s small but who may have to reside in an active area
_should be cbeserved over a long period of time, The first year following
the tests, re-examination should de at quarterly intervals. This has
been discussed with tha Director, Division of Biology and Medicine, AEC,
who advises that it is the intention of his organization to maintain a

periodic observation systen. '

K47



24-_The resulds of the sbove e2forts for BRAVO were as followes

- A )
owre wmys” ALl lmown transient shipping was diwerted cutside the
hasardoys fall-ouf aress The Patapeco (AGG-1) was selled fram ENIVETORY"
0 be of the hasardous area by shod time., The Trust Territory ship
Roque sestoy (from XWAJALEIN to
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: ¢o Betwesn 24 Pebruary and 1 Mareh 19%,
formed weather and clowd traciing missions int all four quadrants
ground sero, No surface shipping was sighted on theee sissicns, three
of which ware flown to the east northeast of ground zero, cne on 27
February and two on 1 March 1954,

de The P2V 2nd destroysr search of the INIWETOK/BIKINI Danger
Ares made no contacts. As a matter of interest, 2 destroyer socurity
sweop on 17 February 195, encountered one Japanese fishing vessel, the
Miysgikenajincickonpiramaru, 26 nsutical miles cn trus bearing of 40
degrecs from ENIWEIOK Island, This ship was ascorted toward the northem
edge of the Danger Area and left on course J15 degrees, 9 inots with the
recammendation that air patrol cbserve its subsequent movements. No further
contacts with this ship were repoarted.

o As a summary, the CIC BAIROKQ was contacted porl.od.tcalJ:A
pre=shot and reported no transient shippifp-in the area. v

l""?c‘;



s B ' 10 Mareb 195

-_-.——-.-:- B -

MEMGRRBAY 2OR RECGRD _
sua.mra- Pm‘l-ocﬁa: of Transiend Shipp:l.n‘ During Operation CASTLE

Lyt ‘

-~
‘

1. mmtommuatammammu.
region immediately cutside the ENIWETOK/RIXINT Danger Ares during
Opersticn CASTLE plamning factors were established and a plan of
action placed in effect as follows:

ae Planning fastors:

(1) CASTLE clouds more than 24 hours old should nod
be hasardous.

(2) ammnzozacmammuam
SOOmf.ienmu.

b, Plans

» (1) The Cozmander in Chief, Fascifie Fleek wes requested
to maks advance diversions of shipping cutsids a seetor ares from southe

west olockwise through north to sast to 500 nautical miles frem ground

zere from H to H plua 24 houre, ‘ :

(2) Mdnnﬁmwzompmdm
forecast seoctor of clovd trawel, using visual and searoh radar msthods of
sightings out to 800 nautical miles cn D2 days, out to 500 nautidal miles
on D-l day and, if necessary, in front of the cloud on D day, P2V aircruft
crove were directed to effect diversion on all ships sighted in ths sector
area on D=1 and D Day.

(3) WB-29 airoraft on routine weather reconnaissance missions
were directed to report all sightings of surface shipping encountered. All
;é;gt;ng“w:nto be nhydtothn Radar center (CIC USSBAIRO&O) in the

(&) m airoraft and destroyer security sweeps were dirocted
for the ENIWETOK/BIKINT Danger Area. Infomation from these sweeps was
channeled to the Radar center (CIC USS BATROKO).

(5) Information from all the above scurces was charneled
into the task force hudg::non for evalustion and consideration at the
Weather/Radsafe Command Briefings.

INCLOSURE 13
K-69
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to be brought back $0 the wests by the trade winds, IS wvas estimated that ths
contamination was of the aerosol-type and that approximately half of the ob-
served intensitiss were due to & shine” affect from a transiting volums of
contaminated air. Conssquently, it wes agreed that C7G 7.1 would reccmmend
no departure of shipse in anticipation cf cessation of the fall-—cut and “shine
within a few hours.

At 0230M, 25 March, CIG 7.1 received additional informatiom to ths effect
that use of vash~down systems lad reduced by & factor of two. The
advisory menticned the EPFERSON contact of 25 mr/hr, 50 NM northwest of Bi-
kini and -noted no significant change on the retum trip to Bikini by the
EPPERION. Air concentration was reported as 0.02 microcuries per subis foot,
activity distributed cver all stagea of the cascads impactor with the high-
est reading on the final stage.

At O430M, 29 March, information was received from CTG 7.3 that fall-
out a had cessed, that after wash-dcwnn, the highest readings were
20 wr/hr aversge, 27 mr/hr maximm on the RENSHAW and that the TARE heliocp~-
ter pad read 48 mr/hr at 0312, The advisory indicated that active radsafe
measures were being continued as necessary and all ships resuming 2-hour
notice fr getting underway

L-7
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analysise The facili-

(and scoepted) for this analysis.

Sl

x

{frem the above advisory
further stated that the Task Force
suitable ting proced~

» and
Dmjalein to establish

(%o further difficultiss arcse for the

but no illness
Considering time and

These stories indicated that scme

reportedly radicactive,
appeared to be slight

vessels

»

No official confirmation was received, and from the
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Tokyo storise reporting two Japanese fishing veseels cutside the Danger Ares

Open Storege Tank No. 10 which read 4.85

ter.)

On 3 April in response tc s

was re-quoted %o indiude CINCY.
distance factors, the contamination could have coms from ROMED at fishing

Subsequentt analysis indicated no activity in the five
of the catch was destroyed

reported on the crews.

grounds to the east northeast of GZ.

press stories the contamination

(

the cne {1em

Tain be isclated and that a pint sample be takan for
per

ties of the task foree were aade available
ures for future shots
arriving at port with redicactive tuna.

Staff Surgecs would
of the CASTLE series.



mowm advised of the fellovwing apparent ineresses®
wm/:omum.)ln::rnwmgnmu;ow«m
10 =, apf shove-of I April): Allinginee Rmgelsp Rongeril
&:m:mmummfn required. :
“Sinee the activitiss of ths ANC New York Operations Office had & oomws
sidersble “impact on tasit foree post~shot off-eite redsafe operstions, the
final report of this agensy is suggested as additionsl informstion on the.

w,m of UNION. )
4

1. An evalustion of Weather Poresaste for NOMEO

2+ Tabulation of MOMED Pre~shot and Posh~ehot Winds from Task Force Statiom:
3« Porecast and Computed ROMEO Air Purticle Trajectorisse

: HRodographs

Shot Day Ground Radiation Intensities On-site

S¢ Adir Radsafe Operstions for UNIOM '

7. Preliminary Results NYXOPO Airborne Monitoring Flights o/a 27 Mer 19%
8. Summary of the Status of Transient Shipping in the PFG Area o/a 27 Mar )

i
.
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1. Smmery of westher ismedistely priow 46 M-Days Thewe had bess o~

siderable strabocumulpd and sems showes activity nesr Iniwetok on the evening
beforea” For the ten dage B-Day oirres omditions hed besn brokmmn
to owerdash the Very persistent easterly winds hed pre-

vailed during the precseding weelt except for & short interval arownd Z1 March.

2. The Weather Forecast: 3/8 cumilus, scattered patohes stretocumilus,
7/8 cirrus, scattered showerse.

a’:' Observed weather: 2/8 cumulus, no stratocumulus, 3/8 cirrus,
no showers at shot site.

b. Comments ont weather: Wilscn 1 (recommaissance aircraft nesr
shot site) reported £/8 to 7/8 oirrus from O15%M to 0350M. At OLOSM the cir-
rus decressed to 4/8 and then remained 3/6 or less ooversge until the device
was detonated. Showers were reported by OCA at 1014M, 15 niles
of Eniwetok and by aireraft 60 miles west of Bikini at 11334 and 1153

3¢ The Wind Porecasts '

;

, OBSERVED
HEIGHT  H=48 B=2 =20 s HE8 B~ (Hhewr)
P B/%0 ' 100/A5 110 110
MM D45 mEas s nos Homd nam
oM LAY ESE/20 LAV Ay AV AV 080/22
gg: rlg ' g:/u-zs Bg% ﬁg/io }é‘gﬁg 110/1: ‘g/zs
504 v ESR/15-35 190/A1 130N /

]
L5 ESE/15-25 [ESR/15-2% 200/,  180/18 200/23 200/23  200/0%
Lo ESR/15-25 BESE/1%-25 230/16 190/10 1680/12 180/12  200/36

35 ESE/15-25 [ESR/15-25 = 200/15  180/09 '
M ESE/15-25 [ESR/15-2§ 180/14  140/10 1%0/10 1%0/10 220/08
2 ESE/15-2% [ESR/15-35 160/15  130/25 130/20 130/20 170/08
204 ESE/15-30 BESB/15-25 140/15  110/20 100/28 100/25  100/20
1M ESR/15-30 R/10-20 110/10  120/17 110/20 120/20 100/10
1M ENB/15-25 m 200/08 120/12 150/ 15/11  180/08
aM ENE/15-25 090/10 110/10 090/08 120/10  170/07
&  RE/15-25 INE/10-20 080/10  100/10 080/08 080/08  080/05
LM DE/15-25 INB/10-20 080/15  090/15 080/10 070/16  060/11
M ENB/15-25 ENEB/10-20 —070/20—-090/20—070/12 060/18 070/1h
SFC ENE/15-25 ENB/10-20 070/18 080/15 070/12 070/12  Q40/10

s Corments on Winds:

(1) The Bikini winds were observed by gun laying radar equip-
ment sboard the USS CURTISS.. This ship was approximately 30 miles south of
ground zerv. 38% of the forecast wind direction were within 10 degrees of
the cbserved, and 57% were within 20 degrees. With two sxceptions, those
that deviated more than 20 degrees had speeds of less than 9 knots. The two
exceptions were at the 55,000 and 60,000-foot levels irmediately telow and
above the tropopause.

, e
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5,000 ——r
100,000
108,008
110,000 2
115,000
120,000
125,000
130,000
135,000 -
140,908
145,000
150,000

REMARKS: CORRECTED COPY,
DESTROY ALL OTHERS. -2
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RONGENIX-70.E0 SHOT, 06395!, 27 ARCH 1954
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' e BRI s L o aes The santribetion of sach of
was, as for BRAVO, ve sourcese The comiridbutics 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-]l Flights

MRS S : * ’ [ [ u'm' 2’.”, ”.m
and 70,000 feet on ROMED day. The winds at the lowest levels (Surface to
6,000 feet) were from the northeast at an average speed of 10 lowts and care
ried very light particles from the base cf the stem toward the southwest.
This movement was verified by subsequent aircraft reports. 7The naxh higher
levels of the stem (8,000 to 20,000) appeared to have mcved to the west-north-
west at an averages speed of approximately 12 owts. This segment ahould have
gud to the north of Eniwetck. Its early Nm is clearly m‘i:c::

eloud tracking aircraft reports. The upper 8 of the stem

mushroom woved out 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 movemsnt. These latter levels moved out
generally to the ncrth and then east. Fallout from these levels could have
been carried back over Bikini and Eniwetok by subsequent "easterlies® at

low levels. It is believed that this mechanism caused the fallout cbserved
at Bikini appraximately 36 hours after ROMEO and also that observed at Eni-
wetok roughly 12 hours later., This fallout was of little consequence ather
than as a 'ruisance’ factor (20-40 mr/hr at Bikini and 8-10 mr/hr at Eniwetok)

Incl 6 . A L-36
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showere Subsequent readings ia the wre X )
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the airsruft was directed to proceed with the origimally specified
east of Bikini. Subsequent searsh cut to 13.5 nortk = 171.5 east (100 mniles -
west of Bikar) and thence to base resulted in reports of no radiation adove

e, Subsequent Wilscn flights (for plus ane day) were cancelled
when it appeared that nc appreciable air ccataimination existed at that time
in the vidinity of the test site.

b $ Two Petrel Juliet weather recon-
naissance flights were f ch plus cne day. These flights were flowm to
approximately 800 NX to the scuth of Bniwetok and indicated essentially zero
air contamination. ‘
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4 ticuse : .
s The ROMEG pre-ebod air redax i attached as Appendix
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process was used for the 40,000-foot level
ircle used was ths radius of the mmshrocm

The same
minus cne-helf the wind speed at 40,000 feet. For ROMED the radius of the

axcept that the radiuvs of the ¢

the high yield device.
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sampling srea snd the Novensid of COENMEINAUINE s22008 $ho resvivash pattarnw
of the Wilsem aimeegfd.. - L .
<¢ Tha Aly ladvafe fowr XOMID were quite suscessful,
primsrily due to the chunges ineceporsted sinee HAVO.
Jo e clowd & established the encellen® corre~

- 0» The aloud Srecking operstions yiclded $imely and reliadle infor-
~ mation early sstablishing the fast that there were no clemsnts of the ROMEOD
cloud whish necessitated evacumsticn of Inlwetek or Ujelang Atolls. '

[ N kMWMMmeMQ
Hawail areas as & result of AOMID.

¢ The L the aiy redem for
e mtnln.:.qnm ow drawing high yisld

. 11;‘ t A critique should be held witk the Wilsom aireraft
cm ow xinor dats reporting problems which during,
ROMES (This was acccmplished on 31 March.). troe

2 Appendices
I. Wilsom A/C plots (ALB)
II. Air Radex
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1. mm sources of informasions
<8 PC n72. m at 270600,
b‘ 137 1157. 10-69. lw. couree 270. S0A 905 imote.

oo LSIL 9035 and LSIL 9039 (French vessels) 19-31N, 168-42E,
conru 270, SOA 10 knots.

de Fishing vessel last reported 7-I(N, 168-0CE, course 330.
(No m-cm contacts in Area Green and sector searches.).

e. XAIXO MARU departed Wake 221543M. Estimated 252000 position
10N, 17483 destination 10N, 175R.

f. MALIEA (British vessel) requested by Comiiavior Marianss at
2219004 to stay clear of enlarged Danger Area.

ge DAI MARU departed Wake for Japam 220130M via route point
20“, 163‘

he USS GENESSEE, 14-1N, 179-39W a8 27120(0M.- ETA Pearl 302200Z, -
course 82.

i, Visual/Radar search aircraf$ contact: One Japanese fishing
boat, No. KN2482, 15-02M, 167-53E, course 115, SOA 10 knots at appradmtdy
22130M, Patrol plane diverted vessel to course 90; no further contacts
made of this boate.

Jo Visual/Radar search aircraf8 contact at 211130M, one fishing
boat, 19-4N, 141-18E, course 120, SOA 10 knots, nationality doubtful.
Upon direction, search aircraft twrmed stranger tc the northeast at 123(M,
No further contacts made of this boat.

k. M/V GUNNERS KNOP, 270600M, position 7-10N, 148E, course 270,
SCA 10 knots.

l. M/V ROGUB, 27040CM position Kwajalein.

Inel 8
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The first attemph to fire KOON was 6 April, This headquarters and+?
task group statffs deploysd to Bikint on 5 April and set in motion the
entire sequence of pre-ghot events, Area GREZN was searched on 5 April-
plus a sector search 240 MM wide to 600 M centered an 30° trus from GZ.
catllplatzv sdvisories were issued to the British Sampling Unit on Xwajalein
and to CIICPACFLT. Forecast surface and air RADEXES were issued to all
task force units, The series of briefings contimied until midnight; ule-
timately resulting in a postponement of the shot for 2 hours,

PC 1546 had been ordercd to Rongerik to serve as floating housing
for the weather detaciment and Project é.6. Arrangements had been mads
for the Officer-inecharge, liake Island ‘/eather Bureau Station to assunme
radsafe monitor responsibility for “Waks and to make special roports to
the task force headquarters if and when intengitics passed through 10,

50, 100 and 500 mr/hr and as required by circumstances above 500 mr/hr.
Radiac instruments were supplicd to the llaks station by TG Teke In ac=
cordance with operational requirementa the task force flocet was positioned
in a sactor from 90° to approximately 120° from GZ, minimm distance 26
NM, -

" By morning of 6 April the synoptic weather situation was such as to
forocast favorable shot conditions for the following day. At approximately
140G, 6 April, the forocast surface and air RADEXES wors issued as fol-
lows:

Surface MADEI: True bearings from GZ 240° clockwise to 70°
radial distanca 90 M for H to H plus 6 hours
plus a circular RADEX around GZ of 15 NM. A
reccomondation was included with tho surface
RADEX to move the Control DDE to 240° and 90
HM fram GZ, and to move the task force ships
to a southcast position from GZ as soon as
possible post-shot,

Alr R\DEX: H plus 1, 10,000 fcet and up (truc bearings from
GZ):

o
240 clockwise to 20° maximz: distance 20 NM
20~ clockwisc to 85° maxiznum distance 30 MM

4Q,000 fout and up (truc bearings from GZ):

. 24,0° clockwisc to 10° maxirum distance 25 NM
10° clockwise to 95° maximm distance 45 MY

For H plus 6 hours oultiply above distances by six.
Duc to initial cloud growth, supploment the 10,000

=1



fogt RADEX for H plus 1 hoyr with soctor bearing
" . ~ 85% True, clociwisc to 240° True, mexirmm dis-
| ===~ = ‘- tance 5 NM. Supplement tho 40,000 foot R.DEX
- - . for H plus 1 hour with sector boaring 95° True,
. A clockwise to 240° True, maximm distance 15 i, rew

At sboud the same time, tho routine H minus 18 hour advisory was ..
dispatchad to CINCP.CFLT announcing KOON schedule for 070620M, weather
permittiig, The advisory included the forucast 72-hour air particle
trajoectories for ten, thirty, fifty and sixty thousand foot, . stato-
ment was included to the offoct that no significant falleout was fore-
cast for populatcd Marshall ..tolls, It was recommonded that no air
routcs be closed, No hcalth hazard prodlem was forccast for surface
routos outside \rca GREEN. CIICP..CFLT was advisod that an intensive
search was boing conducted ‘n .rea GREEN and in a sactor 240 M wids
out to 400 NM centerod on ue bearings 45° from GZ. .8 an additional
safoty mecasure CINCP.CFLT -as rcqucsted to divert all ships from tho
soctor Dangor .rea 240° clockwisc to 95° to 450 M. No lmown tran-
sicnt ships were in tha arca, (Nota: The soctor scarch on 45° was
subsequently cancalled duc to a similar scarch cn 30° the previous daye
It vas docided that the soctor scarch would be conducted post-shot if
neccssary. Uue to the low yicld, this roequircment did not matorializa.)

Tho British Sampling Unit on Kwnjalcin was notified of the current
schoduled shot date, and informed thot further information would be in=
cluded in the H minus 6 hour advisory.

at the midnight Command Bricfing, the forccast shot time winds wero
favorabla, having considcrablc scutherly flow in tho nid-lovols, Howe
over, light to mcdorate scattcred showers wero forccast for H-Hour and
beyend, It was decided to stand f£irm on the decision to shoot and to
take a look at the woather/radsafe situstion 2gain 2t 430 on shot day.
The forccast fall-out plot by clliptical apprxication is included in
.Inclosure L,

At approximately 2200k CIG 7.4 wes directced to sct up the first
two cloud trackors, 'ilson 2 and Vilson 3. iiilson 2 '=s dirccted to
secarch from H plus 2 to H plus 14 hours from base to 2 three-hour race=
traek holding pattdrm 50 MM wost of GZ at 10,0CC fect, thence to a 500
NM soctor with limiting true bcarings from G2 of 65° amd 95° at 10,000
fect, Wilson 3 was dirccted to scarch from H plus 2 hours until ro-
lcascd, in the holding pattern specificd above, at an altitude sclected
by the pilot to clecar naturcl clouds, but not in cxcess of 46,000 feet.
(‘Alson 3 ultinatcly flow at 4,900 foet,)

Based on thae recormendations contained in the Surface R.DEX dirce-
tive, CTG 7.3 informed 21l task groups of the fillowing ship.movements for
shot time: the H-Hour position of the Cormand Ship (ESTES) weuld be cn
true bearing from GZ of 83° at 25 NM. .t H plus 5 ninutes, (i.c., after
ceonplation of firing rocquircnents) tho Corrand ships would cormcnce moving
south at 15 knots. Its probobla H plus 2 hour position and thercafter
would be 134° True, 33 MM all frem GZ with a possidility of moving from

=2



that positiom at approxinat3ly A pliB 3 hours if tho situation pore-
nittods The Flagship of CIG 7,3 (CUITISS) would initially be ont trus
bearing 120°, 25 MM all froa GZ, them move south approximatoly 15 NM
after-it piuw 10 oidutes (i.0., aftor complation of Raydist roquire= ~°
neghgs) A1 othar ships axcopt tho destroyors would move south with ,
tha CURT1SS post-alict, and maintain shot-tinme spacing and dispcsitions rwe
rolative to her, The Control DDE would bo at 240° True at 50 MM ald)

fron GZ,

it Fd"iﬁ;f April a directive wos issued to rum NTXOPO Flight

.ble on the survey aircraft to takeeoff approximatoly O71500M,
by-pess Bikint, avoid contaminated arcas, mako in-flight reports of data
and to contimue the ible pattern at least to Taka if practicable.

At approximately H minus 6 hours, the British Unit on Kwmjaloin
was advised of tho forecast 72-hour air particle trajectorics and tho
forccast GZ H-Hour winds, authority was included for the British Unit
to pcnetrate the Dangor .rca in acccrdance with scrashle and routing
instructions to be issued by CIG 7.4 post-shot, By a previcus adviscry
continued for 7 & » the British Unit had becen directed to fila flight
plans through the Kwajalein Liaison Officer using the task force adviscry
as authority for KOON flights.

A £inal woather radsafo check wes made at OL30M with no si-nificant
change made in the original forecast. The final observed GZ wind check
at approximately 0530M was favorable; however, at shot time there was a
large rain shower between the fleet and GZ, possibly extending to GZ it-
self. Cloud cover axtended up to 40,000 feet, with a broken base at
2,000 feet. Transient shipping contacts being favorable, XOON was de-
tonated on the surface of the western tip of Eninman Island at Q70620M
april 1954 without undue incident to the embarked task force personnel
ard ships, Post-shot advisorics were issued prior to H plus 30 ninutes
to the Chairman AEC, C/S irmy and CLICPACFLT as on past shots, indicating
time of detonation and a general statement of safety of persomel. Due
tz the low yleld of the task force fleet to the scuth was cancolled at
0630M,

Based on a prelirinary damagze and radsafe survey made by helicopter
at approximately H plus 2 hours, all units of the task force were issued
an advisory directivo as follows: SUG.R through OBOE and Nii not appre-
ciably conmtaminataed; R-hour cxpected to be Q71100M; CTG 7.3 have task
force vessels stand off thc lagoon cntrance at 100GM pending the out-
come of the lagoon water survey of the T.RE and NN anchorages; upon
confirmmation of Rehour, all units re—cnter N.N anchorages in accordancae
with provious instructions,

During tho carly morning hours the two cloud trackers (Wilson 2
anrd "Mlson 3)made no contact with the cloud except one rcading by Wile-
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 dirccted a2t 12204 to scarch a 30° sector centered on 45° True from
GZ to paximn rangc at 9,000 fcote

M=3



By 100CM an additional &dVisory directive was issued to all units
confirming R=hour. This dispatch statod that cloud tracicing and other
operational flights sings HeHows indicated no radistion hazard to sur~
tace-cpurutions of ta flight oporations a any altitude south of Bidni.
T4 sdviged that tho preliminary lagoon watcr sampling indicated NN an~
choreges bolow safe radiation linits, Furthor, it included the Radsafav
survey.in or/hr contamination as followss SUGIR 45 maximm, air strip
15, UNCLE 25,000 at 300 fcot, T.RE anchorages 3,000 at 25 feot, NN .
25, R-hour was announced for 1000M, and thet cffoctive at Rehour, re-
covery spirations would bo controllod by tha Radsafe CENTER of TG 7.1.
Wator aipr traffic in tho vicinity of NiN anchoragos and to the air
strip was doclared radsafe unrcstricted provided no landings were nade
on islands other than OBOB. All other watcr and air traffic was do-
clared subjoct to clearance by tho Radsafe CENTER. Swirning in the
lagoon was prohibited until furthor noticge .t R-hour, all units were
dircctod to commonco ro-ontry to NN anchoragos in accordance with

previous planse

Due to the low yiold and the favorablo obscrved 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 ac=
cordance with plans. The fcw, low intonsity, contacts mado with the
cloud did, howover, fit the forccast fall-out pattorn., .8 a consQe
quence, all Wilsen flights aftor Wilson 3 wers considored unnecessary
and CTG 7.4 was notificd accordingly.

Due %o the high contamination in tho vicinity of GZ (in the lae
goon as woll as on land), tho southwostorn portion of tho lagoon rapidly ‘
concentrated high intensitiss ovor the water and in the slowly flushing
charnels to tho southwest. Specifically, Enirtiku Pass (off tho west
end of T.RE) wes particularly prooincnt with a slowly flushing, high
intonsity, nilky residue. .s a consequence, CIG 7.3 denicd use of this N
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 approxinatoly 1900M -~
on shot day through a report roceived f{rom the radsafc monitoring systcens
at Eniwotok to tho weffoct that FRED, ZLiIR and URSUL. were reading back=-

ground,

In accordance with plan, the first (and fin~l) 2000M post-shot adviscry
was disprtched to CINCP..CFLT, CILICP.CFLT wns informed that further ad-
visorios would be contingent on further circumstanccs. Tho advisory stated
that due to the unexpected low yicld, nc significant radsafe problios were
~nticipated. No change wes mode in the furceast 72-hour cloud trmjectories .
as given in the H nimus 18 hour cdviscry, and a stateuent was included that
no hoalth hazards wore existent or forccast for surface or air routes. The
advisory further stated that no significant fall-out wes oxistent or fore-
cast for populatod atolls, but that NYKOPO Flight ..ble had bean scheduled

for K plus 1 day. CINCP..CFLT was informed th:t any KOON readings in cx-
ccss of 10 or/hr would be forwerded. '



O3 3 April CINCPACFLY ma¥ DuoTned that the following apparents
increases in rediation intensities were oxperienced in the Marshall
Islands a8 8 result.of X0as (In mr/hr on @ April) - Ailinginas 47,

51, Bikar 18, Utirik 10, and Taks 11, CINCPACFLE -

g aﬁ'd.ut that no spcem action was reqnirad

On.lz april, intomtion received from CTG 7.3 relative to ship
congomination was passed to CLICPACFLT in accordance with & post—ER.VQ
request by CINCPACFLT for such information. This advisory indicated

hat no {cant fall-cut was reported on any ships, that although
small’/ part of the lagoon in the vicinity of shot sites was highly
contanim.ted it was not axpected to become a problem to shipe.

On 12 april, in accordance with lagoon water sampling, and in
the interest of noralc of the Bikini garrison, swirming was permitted
on the lagoon sids of the north end of N.iN,

e

Sinco the activitiocs of the AEC New York Oporations Office had
a considerable inmpact on tasit force post-shot off-site radsafe
oporations, the final report of this agency is suggemd as additi.nal
information on the long-rango aspects of KOON,

7 Incls:

1. :n Evaluation of Weathor Forecasts for KOON,

2, Tabulation of KOON Pre-shot and P:st-shot u’i.ndc frum Task Force
Stations.

3., Porceast and Computed KOON 72-hour air Particle Trajectorica.

L. KOON Ground Zoro Hodographs.

5« KOON Shot Day Cround adiation Intonsitiocs On-Site,

6. ~ir Radsafo Operationa for KOON.

7. Proliminary Rasults, NYKOPO ..irbornc Monitoring Survey Flights,
on/about 7 .pril 1954.

8., Summary of tha Status of Transicnt Shipping in the PPG .rea ofa
7 :tpril 1954.
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AN EVALUIION OF WEATHER FOREQAITS FOR KOON

had . .. -

1. _Sgmary of woather immodiately prior to X-Days On 31 March
a forecast we issuod for 2 .pril that indicated scuthorly winds for
lewels-98,000 through 50,000 feet. This adnittodly was a long range
forecast with only fair confidence, Twenty-four hours latcr, howovorg'®
it was bvidond thct no forosceable developnent of tha circul~tion
aloft would give approcoiable southorly ccmponomts to the winds alofl, -
i doop trough dominatod uppur level flow between Johnstoa and the
Marshafls giving persistont winds with northerly componontse On
the morning of 4 .pril, the trough showed a tondency to fi11, and a
woale outdraft began to form east of Majuro, Tho development ws
slow; only at 40,000 fcet was it consistant and prugrossively more
pronounced. On the morning of 4 .pril a forecast based on the develop=
mont of the outdraft was issued. By aftarmoon of the 1:h a firm trend
had not boen astablished and a forocast giving winds of a northerly
component was issued, .Jftor this wvacillation over a three day pordiod
the tremxi for tha davelomont of tho cutdraft nuar Majuro becans firmly
established on the morning of § ..pril. The cutlock was issued that
chances were go>d for southerly winds sa § .pril, and if not that day,
cortainly on the following caye _

2. The Weather Forecast: 3/8 cumulus, base 2000; 2/8 altostratus,
base 20,000 feet; §/9 cirrus, base 39,000 feet; scattered light and
moderate showers; increased buildups in cirrus to south of area; shower
activity greater in Eniwetok area.

a, Observed westher: 3/8 cumilus, 3/8 stratocumlus, 2/8 altce
cuulus at 15,000 feet; scattered rain showers reported at Eniwetok,.

b, Corments on weather: Wilson 1 (rsconraissance aircraft near
shot site) reported 2/8 cumulus and 3/8ths altostratus at 16,000 feet
ons hour prior to shot time. At Eniwetok the cumulus layer increased
to become broken from 14O0CM to 1800M following the shot.

3. The Wind Porecast:

HEIGHT H=2l) Hel$ H-8 Hely OBSERVED BIKINI
(Thsds F&) 0900M
90 090/40 090/45 090/40  090/40

80 090/30 090/30 090/30  050/30

) 090/20 090/15 100/20_ .. _100/20.. . _....150/35
65 120/10 120/15 120/15 130/15
&0 070/10 180/12 230/15 230/15 290/13
55 270/10 230/15 24,0/20 2L0/20 250/18
50 250/25 270/30 250/20  270/30 260/32
L5 240/25 240/30 230/35  2L0/35 260/37
40 230/25 230/25 230/30  230/35 250/33
35 230/20 - 240/30 230/28  230/28 2L0/24
30 2L0/15 260/20 230/20 230/20 250/21
25 2L0/15 250/15 260/ 230/12 . 200/20

e,

INCIOSURE 1 M=



(Thsds m

2.

popause.

B=2l

-

PSR S

2u0/17

© 180/05

100/12
080/12
070/18
080/15
Q70/15
060/12

-

100/15.

090/15

Comment on windss

(1) 50£4 of the forecast wind directions were within 10
degrees of the observod; 784 were within 20 degrees.
deviation was 60 degrecs at §0,000 feot, immediately above the troe

350/0%
Lt&Var
140/15
10/17
150/16
150/12
110/10
090/10

Heds

230/10
180/05
160/15
10/15
100/15
080/15

. 080/

060/12

OBSERVED BIKINT
0900

210/16 .
170/15
170/12
160/12
150/09
090/12
080/20
070/17

The greatest

(2) 61X of the forecast wind specd deviated 4 knots or
less from the obscrved, and 89% deviated 10 lmots or less. The maxi-
mum error wag 15 knots at 70,000 fcet, :
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KOON

Date el ARTIL 1950 Time 9620 ___ L Locol Obsorvarion Time 0820 ____ |
Clovds fower QLRCUMUINE 843, ‘2,000 _Tops 2000 __ uisaAloCumuhd, ., 18,000 -
lscigted Twow oP°CU 3Q ToMQO M visikility S Wies
See Lmumm WO9T _uy Wind direction S99 __degrees Veloeity 13 K
smmm...!.L. £ Dow Point 3K Homidity ——83 % Vepor pressurs 588 _
‘c'r!::n"“ﬁ ‘U%?Tm . Remerkd 1008 _all clouds reparted by

i Latess winds clohnhna.ﬂ.—“—-—l'nmu JNM Time _0_400_"
ALTITUDE  DEGREES  KNOTS  PRESSURE  TEWP  DEW POINY RH
Surface 049 : 20 : 10097 : 81 °C: 78 °C: 79 [ad
1,000 ® 0ra 4?2 : 97% :m m
1,500 H : 9 :
2,000 060 : 18 : 949 1 2h1 204 : 8z
3,000 090 : 08 : 909 197 RQQ :
4,000 120 ‘07 - 878 (@& : 178 - __ 80
5,000 1850 08 - @48 : (7.1 : 162 -
6,000 (70 12 - &9 135.8: _te9 - 78
7,000 170 : 17 __: 789 _: 143 13.8_:
8,000 199 : 14 : T6Q 12.7: 12.2 :
9,000 200 : 14 788 : (12: 10.9 -
10,000 210 : (|4 : 7108 i 98 9.8 : 75
12,000 180 : 17 . 1) : 89 : 5.8 :
14000 200 08 608 30 _-o9 . &9
15,000 190 : 10 ;863 : -0.3: =10.4 : 87
13,000 200 : 19 : 322 : =3.8: -12.9 : a4
20,000 220 : Q4 : 483 : -7.8: ~23.8 : 24
25,000 190: 20 : 396 :-18.0: -29.6: 24
30,000 210 : 228 : 3ge  : -27.3: -32.9: 42
35,000 210 : 28 : 258 : -39.8: :
40,000 230 : 34 ;208 : -31.8:
45,000 280 ¢ g‘ : KX 1 *Gu_:
50,000 240 : 398 : : :
52,000 230 : 39 : :
40,000 : : t .
65,008 : : H 3
76,300 : : : :
75,000 :
80,060 ta
35,000 :
90,000 : : : 2
95,000 : : : oy
100,000 : : : :
108,000 : . :
119,000 : ;e
115,000 : -
120,000
125,000
130,000
113,400
140,000
145,000
150,000
REMARKS:
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o . BIKINI-¥MON 0T. 0430M. 7 APRIL 1954

-

Surfsse 0413 _ -~ 0813 . 0420 on7 081y
200053 <0815 n OTh &5 82 o815
4000 0913 1108 1207 0912 1019
6000 A 1706 12 1509 o5
soc0 143 1909 19 1612 1013
10000 1716 191 201 1n2 1406
12000 1404 2020 127 143 1510
14000 1306 1118 2008 1709 1810
. 16000 10 2221, 1910 1715 1807
18000 1313 2208 2010 149 2803
20000 2108 2506 2208 2116 2610
25000 2508 2008 1520 2020 216
30000 2315 1925 222 2521 23 .
35000 2430 2425 2128 2624 2232
L0000 2340 2547 2334 2533 2548
£,5000 2432 239 2824 2637 244
50000 2731 2531 2435 2632 2501
55000 2430 ' 2339 2518 2629
60000 ) 2913 24,06
65000 1815 1623
70000 1535 1123
75000 0825
80000 ) 0923



‘ éumm—xoou SHOT, 0430k, 7' APRIL 1954

LEVEL < mour's - g3 hours  SHOT  Bf3 hours 49 hours -

Surface - "'02:15 » o2 - 0610 1116 0610 "
000 o4 o7 oa13 LU 1216
4000 - 0707 0909 0912 1309 1512
6000 090¢ o705 0909 1105 1459
8000 0911 0805 0908 1207 1409

10000 1010 1309 0905 1507 1410

12000 u12 1609 1307 1607 1805

14000 1212 1709 1508 1608 1804

16000 1010 17¢8 1706 1705 3307

18000 0517 1706 1703 2703 3310

20000 c511 1606 204 2708 3212

2500  ~0208 21,06 2L 2322 2220

30000 2025 1926 2022 2120 2128

35000 Missing | 2325 222 2527 2L35

40000 2334 2034 2435 2335 2141

14,5000 2637 2137 2543 2125 2540

50000 2627 2640 2530 2,28 2541

55000 2626 2535 2905 2530

60000 | 0610 c107

65000 0616 2105

70000 0719 o075

75000 0715 0733

8c0C0 ) 0516 0723

85000 o511

-

A-/0



© KUSAIEZ-KOON SHOT, 063G, 7 APRIL 1954

LEVLL, _.ﬂ:?_’&“.‘..“;w - SHoT HZ4 hours H48. hours

Surfase.~ <1103 L 0903 1203 1306 1204
2000  -1316 1410 1210 1212 1017
4000 1317 1116 1216 1116 1017
so00 1116 1216 1216 1016 1020
8000 1510 1309 1311 nu 1017

10000 1610 1310 1409 112 1108

12000 1813 1510 1410 1603 1503

14000 2001 1503 2501 1304 2106

16000 0704 3404 0302 2402 2611

13000 0el1s 3805 1102 2506 2708

2200 1207 2705 2503 2708 3009

27007 2006 1808 21,08 Missing 2209

35000 1908 1905 2107 2110 3313

35000 22c8 224, a7 2120 22

40000 2824 2119 2421 2123 2008

4, 5C00 2123 221 2516 2315 2019

50000 272 215 2708 2715 211

55000 2621, 272 2221

60000 2205 2210

65000 ) 26 __ 2819

70000 1410 25C6

75000 0622 0632

80000 0927 0724

85000 - 0931 1020

90000 1031

-,

A -1

e —— . —



LEVEL _- H=é-hours— "z =3 hours

" KTAJALEIN-KOON SHOT, o§3ou, 7 APRIT 1954

Surfa«!'l""-’ "U:IIO

2000
4000

65000
70000
75000

“omns
;.oe'i.z
1209
1315
1415
1510
1310

1309

1109
1813
1Cl1
1612
2232
2316
2719

2220

»®

Missing
o2
o612
0907
1307
1509

1309
1310
1210
1109
142
1812
1920
2225
2422
2518
2524
o5

2303

2706
o7a

- SHOT

opel uny oy

M=/ &

Hﬂ hours

0206
0920
1020

1017

1109

B

hours
o710
1025

1015
1216

1012
1015
o911
0gl2
0810
1109 -
o704
2613
PIATY
2337
2432
2636
2405
0609



m H-b.hom-:.ﬁzg_\t_rg
&nfuuw '1”07

2000
4000
6000
8000
1C000
12000
14000
16000
18000
20000

25000

30000
%5000
.,0000
45000
50000
55000
60000
65000
70000
75000
80000
85000
90000
95000
100000
105000

" -0915
1010
70912
1013
as11
0910
0911
o1
1208

1111

1814
1ecs
2605
218
2020
2617

QJUM-KUON SHOT, 08308, 7 APRIL 1954

E

0913 .

0917
0915
0913
0913
0812
0909
1013
101
1109
1008
1e13
1708
2604

1924
2612
2619
2723

'SHOT b hours
0509 057
o715 os2l
0915 0919
0917 . 1018
1016 0916
1212 1018
a2 1019
m3 o91L
1109 1113
w1l 1406
1510 1410
2412 2207
2512 2311
2608 2618
232 2327
2611 2023
272, 2621
2422 2624
3610 1517
1912 1913
0809 0516
o845 c8Lé
0852 casy
0864 0866
0869
o778
0877
0787

AA-1 3
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PONAPE-KOON. SHOT, 0630W, 7 APRIL 1954

L0

LEVEL ‘_..H-A_hnﬁrs-"'z.fw-.:‘hgg_! SHOT  Yf3 hours  HF9 hours -
Surface-” ~Cils 4y Cala .  Calm Cala 0510
2000 *1009 1018 1108 1116 0812
4000 3606 1110 7 18 1010
s000 1208 120 . 112 L1118 1013
8000 111 1015 1110 1210 1512
10000 0911 107 s 1213 121
12000 ons o911 1009 1510 1012
14000 o076 0206 0505 1510 1307
16000 on1 wos - 3606 0308 1007

. 13600 0514 0L05 0607 0308 0908
20000 1013 0611 0909 0508 1208
25000 1611 2024, 2305 2205 2121,
30000 1608 2017 2212 2418 2422
35000 2113 2519 2520 2420 2325
40000 2223 2327 2323 a2 2129
1,5000 2229 2021 21,28 2528 2622
50000 2720 2728 2730 2532 2328
55000 2022 0216 2310 211 a2
60000 T 30 207

65000 272 2510

70000 1510 1403

75000 0938 o611

80000 1054 0720

85000 7 1089 0710

90000 0958 1345

95000 ~_ l2u8



RONGERIX-KOON SHOT, 0630M, 7 APRIL 1934

S~

" No Qbservations !ade
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BIKINI FORECAST 07/0620M AFRIL 54
_(MADE 06/2200M APRIL 54)

BIKINI FORECAST 07/0620M AFRIL 54
(MADE 06/1500M APRIL 54)

4 Scale
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' = Mg TOON cloud rsached an altitude om the order of 50,000 to

YA Lok, Mr Rad Safe cperations for KOON were successfully
cotdycted and resulted in much timely information on Post-evens
conditionse. This effort indicated that the lowest section of ths
cloud stem, up ta perhape five thousand feet, moved to the wesb ab -
W velocity of about fifteen imotse Contact was made with
t segnent of the cloud by s cloud tracking airsraft which reported
a maximm intensity of 15 Mr/H» at plus five hours fifty miles to the
wesh of Ground Zera (BIKINI), Contimued fallout and dispersion dise
sipated this materisl r to its arrival at Eniwetoks The niddle
sesgments of the cloud (six to twenty-fiva thousand feet} initially
moved north and then sast-northeast at about fifteen lawtse Cons
tact vas also made with fallout from this portion of the cloud as
the forecast position., It wae this level of the cloud which sube
sequently caused fallout on Rongelap and Rongerik Atolls, The top
section of the cloud, up to fifty thousand feet, moved taQ the ecaste
northeast at approximately thirty icwts. Exsluding the Rongelap/
Rongerik contamination, there was no evidence of significant falle
out inaside or outaide the FPG.

2, GENERAL: ¢
Qe o8 of ormations

Qoud tracking infoxmtion for XOOR was availabls from
five sourcas, The contribution of cach of these sources, which are
listed balow, will be discussed in subsoquont paragraph®, :

Sampling Adircraft Reports

Swegt-3our Roports

Spacial Cloud Tracking Flights .
Weathor Racommaissance Flights

AFOATw1 Plights
b, Overall Cloud Movement (withinm the ZPG):

The Bikini winds observed shortly aftor shot timo were
as shown by the hodographs, From the hodographs it can be soon that
the KOON cloud, whose maximum height was of tho order of fifty thoue
sand foet, was influonced by two wind shcars. The lowest lovol of
tha eloud (surface to four thousand faoot) was influocnced by the winds
from tha cast which averagcd sixtcen kmots, Since this sogoent of
the cloud was s¢ thin vertically all but tho lightost particles should
have fallen out within a camparatively short distance of Gr'ound Zerv.
This undoubtcdly was tho c2so ainco it was contactcd only to the wost

of GZ and bocausc tho ground station at Eniwctok rcportod no radia-
tion readings attributablc to KOON, Tho initial movemont of the mid-
dle cloud (four to twenty-fivae thousand fcot) was influenced by the
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generally southerly winds at those lovels which had az aversge
velocity of twelve knotse Subsequenh movomant was to tho cash.
and is reflactod by the air particla trajoctorics, This foree
cas¥ vae vorified by of the KOOM day cloud trackerse - Ib
w9 undoudtedly this sogmont of the cloud that causod the falle
~>ul.Cbscrved orpRongorik and Rongclap Atolls followdng KOON,
Unfoptunatcly thore is na data svailablo on tho time of falloud
at eithcr of thuse atolls. On tho basis of tho cloud tracking
data it would appoar that this fallout should have commenced
aboutyroight hours after the shot. Tho highost lovels of the cloud
(twefity-five thousand to tho top of the mushroam at about fifty
thoussnd feet) initially moved to the eastenorthcast at about
twonty-five imots. This movement continued in the scma general
direetion outside the PPG. Other than the fallout on Rongerik
and Ropgelap, which has been previcusly mentionod, no other atolls
werd ncterially affectod by cabris from the XKOON cloude.

SAMPLING ATRCRAFT REPORTS:

As in the case of previocus shots, these reports were recorded
by RadSafe personnsl aboard the cammand ship from plus two to plus
seven hours, Reports from these aircraft provided the first data
available on the maximumm cloud height and initial cloud movemsnte..
The sampling activities of the planes confirmed ths accuracy of the
forecast air radex (see App II)e As would be axpocted, ths radia~.
tion exposure of the aircraft crews was relatively low.

SWEST-SOUR REPORTS:

These reports wers submitted by any aircraft encountering radio=-
active contamination and not reporting by octher means. No such re-
porta were received following KOQN.

SPECIAL CLOUD TRACXING (W/ILSON) FLIGHTS:

a. The initial phases of the XOON cloud tracking effort dupe
licated those which were so successfully employed for ROMED, Two
B=29's, WILSON T'O and WILSON THREE, were placed in a holding pat-
tern £ifty miles wast 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 either Eniwetok or Uje-
lange should be intercepted by at least one of these aircraft,
WILSON THREE, widch flew at 4900 feet in the pattern, should have
encounterod any matorial being carried by the winds below the first
shear lovel, WILSON 10, flying at 10,000 feet, would be cxpected
to vorify any westerly rmovement of the middle cloud, -

b, Tha ILSON THREZIE 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 sourccs. Tho first source being that of vory light
particlos from the lowest level of the cloud. Both the air radex
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and ther hodograpl foreeass Suen PArSICLEN W ArTive Ay this position a0~
plus five hours, A second possible scuree was fallou® from s highes pore
tiom of the eloud (perhape as Migh aw twemty thousand fees)e In this

event the particles would have moved firet to the north and thom have bee: -
sarrtedtuck to-the west by the "esaterlies”., The former sousee is. -~ ~
bgJievegemost Likaly since the tims of arrival correlates such bettes in
that case, Had tits contamination continued to move at its original specd
and dimaction, it would have arrived in the vicinity of ZNTETOK Atol}

at approximatcly plus lixteen hours. The fact thad ne such contaminatioms
was reported there is beliaved due to continued fallout and to dispersione
Since further contarination was reported in the patterm, "ILSON THREB

was dif.ctcd by Rad Safe to begin an arca search to the northeast at plus
six (0200Z) hours. This search was conducted at nine thousand faeS. A
scatamination contact of 50 mr/hr was made at (017 Z (plus 7 hours) 100
milesnortheast of BIXIII. This contagt tallies well vdth the forecast
position of fallout froa tho twenty and thirty thousand foot levels = especi-
ally when At is consid red that as a particle feall it was influcneed by
winds which were slightly less strong. Yo further contacts were reportad

by TILSON THREB. This waa to ba axpestud since the remainder of the search
wes: to the north and 223t of the cloud's path.

¢. WILSON T 9O, flying at 10,000 fec<t, nade no contamination con=
tacta in the rac.track pattern prior ta his departure at 225QZsbre., Three
contacts were reported, howsver;, between 2348 and O0LCOZ in the area searchs
to the east of Ground Zero. The maximum reading of 258 Mr/Hr was reported
at 2353 Zebrs, 100 amiles sast-northeast of Bikint, at almost exactly the
forecast 0020.Zabra position of the twenty and thirty thousand food parte
icle trajectories. This fallout almosS certainly produced the appreei~
able (but not hazardous) contamination.of RONMGRRIK and ACNCGELAP Atollse
Subsequent reports were only aircrart rndizticn backgrounde

d. Subsequent “ILSON flights wers cancelled when it appeared
that no ap reoicblo air contomination oxisted in the vicinity of the test
site. 4 :

6. '"TN.THER RECONNAISSANCE FLIGHTS:

A TTTREL LIUA weather r.conaissa ce flight on plus cnae day nade 2
contct of aporoximataly 3 Mr/Hr, 520 milcs southwest of Ground Zero at
plus 28 hours, This position-ngrees well with thc plus 28 hour position
of the very low levcls of tho clouds It is more likuly however that this
apterial, which was encountarsd it tun thousand foct, was actu lly fall~
cut from a much higher lavol. In that case thc mat.riz) would have moved
to the nartheast and thon have besn carried baek to the wust when tha
srevailing "eastoriics” reestablished themselves after KOON. A second
contact, this time of 4 Mr/Hr at twenty tiousand feet, was-made five hours
later marth-northoast of SNIETOK. This zmterial must havo had a history
similar to thaf Jjust discussed. In both casos thae contamination appeoars
to have beoen confincd to a rol-tively small ~rea,.
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7. ARGAT-1 PLIGHTS¢ }

AJOAT=) s Hights aade rdicastive sazple collections to the

soudlr bitween 8 and 10 April. In both cases the dobwie u.--‘

fognk {g7be widely dispersed throughout the aroa, but as ond would expect,
" the levels wore guita low (hundredths of an ir/Hr). The first figt
reportad its peak collsction 170 milus southwest of HAVAIT at 0200 Zedrs,
9 April (plus 56 hours) at 14,000 feet. This point was directly along the
path of the 40,000 foot air particle trajectory. .. sacond pesk was reported
100 ' southenst of HAVAIT twenty-six hours latar at 19,000 feet.
anothef lesa active sample wig procured off.the coust of Souther Califormia
on 12 ipril. Alreraft oporating from G mde no col.ections of KOON
debris.

8 IN-FLICHT EXIOSURCS:

All in-flight radiation ex.osures of the aircref¥ crewe partisipating
in the cloud tracidng effort were will within Tasik Forve limitaticass

9. AIR RDEX:

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 revisioca.
The technique considers the cloud %o bs essentially a point scurcs in all
dimensions cther than in a vortical directica. The radex proved to Be a
reagonably accurate forwcast of the conditions subsequently obserwed in

the sampling and treacicing operstions. '
10 ¢ JIONS ¢

a. The .ir Rad Safe cperations for KOON were gquits successful. In
particular, the cloud traciing cperations early sstiblished the fast that

theres were no alementa of the KOON cloud which necessitated the emacuation
of nearby atolls,

be assuiing that the forecast winds and trsjectories are reliahbls,
reasonably accurate forecasts can be mada of the areas which wll be subw
Ject ¢o fallout.

8. No hasardous fallcut a:peared likely in the BU:M, PON.FE, or
HAT';.I.T._ areas as a rcsult of XOON.

1l. RECOM END..TIONSs

None.

appendicoas
1 VWILSON ./C Plot
II KOON /ir Radex
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' HODOGRAPH |
T RESULTANT WINDS AND
- SURFACE RADEX

KOCN AIR RADEX FOR KCON PLUS ONE HOUR
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PRELIMIRARY RESULTS NYXOPG AIRBORME MONTTORTNG SURVEY FLIGRTS'
a/.'rmxm (cammstmmnmsmumm.

. 7.~ NEW’ YORK CPERATICNS C¥PICE, . AEC) . .-
" LOCKTTOR (itofL MAXDAD GRND - MAXDMIM GRND
niMmes othesviss TOCAL TIME READINGS TIME READINGS

L U | .

LiB 08092.5 0,17 120920 0.0b
UJAB 783930 0u25 120930 0,02
WITHO 080N%6 1.1 : 120959 0.25
ATLINGINAR vgloe2 - 57 121059 7T
RONGELAP Ialand 061023 % 121109 12.8
ROMGERTIE o107 a2 10126 18.6

. ¥ TAONGT 081210 o 12247 Q,0h
BIXAR 081312 20 12345 8,0
UTIRIX 0332 12 12315 3.2
TAKA ngLizs 16 11423 . 1.9
ALK 081355 =7 121043 0.8
JEMO 081407 2.0 1452 Oula
LIKIEP o814, 1.2 121457 ke
KWAJALEIN 081454, 0.53 1211200 I.5»
#Ground cbservaticn (probably erronscusly high reading)

BAFR

NAMD 120715 O
ATLINGLAPALAP 120937 o7y 3
NAMORIE 121033 03
EBOR 1207 0e2
KILX 12306 03
JALUTT 118 03
MITI 1200 0.8
ARNO 1228 1,2
MAJURD 121245 0e2
ANI 121309 Qed
MALOELAP - 12328 De2
ERIXUR 121352 il
WOTJB 12000 0.8.

KWAJALEIN 12452 Ools
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1.. Tat_k_?ora-mot informations
_!& USS RECLAIMER, 10-45H,. 148-088, course 270, SOA 10 knots tt
061200M, .ddverted 8o KWAJALEIN, ETA C7070QM,

2.

bee LT 11483 F=35N, 169=0C8,. course 9h, SOA 9 lnots st 0412004,
~ A% OS1LOM alter course to 53¢ At O7CALOM alter course to 90,

At 0A153QOM alter course to 3%

d,. USS HANNA DDE a8 MAZTARANIM Island af 061200M, tRence to PONAPE.

e, USNS GEN MORTON, 20~378, 176128, course 267, SOA 15,8 inots st
061200M o0

f,. USS KARIN at ENIWETOR af OA1200M,

ge USNS BARREDT (T-AP 196), 20-1aM, 149-4CB, oourse 87, SOA 15.8
nots st 06120QMe

Ry Visual/radar contachs by search airerafd on Japanese fishing boat
19-28N, 171~56E, course 125, SOA 8 imcts a8 approximataly
051730M. Subsequent visual/radar contach by search aircraft ab
approximately CAL80OM (cne Japanese fishing boss, 13-15N, 172-l1E
course 100, SOA 6 Imots), evaluated as the sams vessel, .

1, Visual/radar contact by search aircraf8, cns Japansse fishing boq

19-0N, 171-328, course 315, SOA 10 knots at approximately
051730,

Jo Visualfradar contact by search aircraft, cne Japaness fishing
boat, 15-CIN, 169=31E, couru 335, SOA 6 imots as aproxdimately
061600Ms Subsequent visual/radar contach by search alrcraft at

approximately O61900M (one Japanese fishing boat, 15-25, 169-21E,

acuree 340, SOA 7 knota) evaluated as the same vessel,
COMNAVFORMARTANAS sowce of informatioas
2 M/ GUNNERS INOT, PACMICRONESIAN Line vessel, TRUK st 061200M,

be M/V ROQUE, PACMICRONESIAN Line vessel, NUKUORO at 061324, schedul

ed to KAPINGAMARANGI and return to PONAPE by 10 April,

INCLOSURE 8 M=30

Ges USS UNADILLA, 7-20N, 159=3CE, course 117, S0A 10 knots at 0612004
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_-Th-ffrst attempt to fire UNIOM was 1§ April. The smnoptic weathey
outlocis ort the morndng of 15 April was such tha$ scutherwesterly flow could
be expscfad the fellowing morning. As a consequence the appropriate hesd-
quarters and task group staff personnel moved to BIKINI during the morning
and early.afterncen of 15 April, At midnight, sines moet of the factors to
be considered were decidely unfavorable, the recommendation was made and
accepted to postpone the shot for 24 hours, By 15004 1§ April neither the
nost pessimistic nor the most promising forecast appearsd suitable. The
decision was made to cancel the shot indefinitely, revert back to am l8-hour
capability of firing, and return the shaffs to ENTWETOK. Northerly components
between 20,000 and 60,000 feet persisted until 25 April, at which time wea—
ther systems were such that, by noomr, a southerly trend could be forecass
for the 2688, A decision was made to shoot the follewing iay amd to perform
a sector search (in additiocn to search of irea GREEN) 24,0 NM wide cut to 500
NM centered on true bearing 40° from GZ. Arrangemsnts were then made to go
afloat at BIKINI, intermal and extemmal agencies were notified of the rroposed
shot on 26 April, and the next Command Briefing was scheduled for 1700M, In
an attemp to get continuous wind-runs at RONGERIK, plans had been made to
substitute a PC boat to house tha detachment afloat at IONGERIK instead of
flying the detachment in for runs during daylight hours only. s

Prior to departure from ENIVEIOK, CINCP.CFLT was advised abt approximate=
1y 1334 that UNION was re-scheduled for 26061(M weather permitting, and that
the forscast 72-hour air particle trajectories would be sutmitted laters The
advisory further stated that no significant fill-cut was forecast for popu=—
lated M.RSHALL Atolls and that no closure of air routes would be nesessary.
Further, the advisory included no health hazard problems forecast for surface
routes outside Area GREEN and a statement to the effect that an intensive
search of this area was being made, plus a 24,0 NM wide sector search out to
600 NM centered on true bearing from GZ of 40°, CINCP.CFLT was requestei to
divert all shipping outside the new Danger Area and was advised that no iows
transient shipping was in the area,

i ———

By 1700M the cbserved lower levals had becoms seasterly to 10,000 and
westerly to 18,000, neverthelsss the decision was made to continue pre-shot
activitiss until at lsast midnight., it a speeial briefing held at 210QM the
observed winds were somewhat less favorable in the lower levels, veering
around counter-clockwise to 20,000 feet. Shot freparations wers continued
in the hope that the southwesterlies in tle mid-levels would persist at BIKINI
and at noints to the east, °

At aprroximately 19CQOM the surface and air RADEXES were issused 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
circular RADEX around GZ of 20 NM radius,

N-l



Alr RADEX, ¥ plus 1 hour, 10,000 feet and up (Trus bearings from 02)s
e = ™7 e. 289 alociodse to 105° maximms distsnee 25 MM _ . .

e 105° clociwise to 285° maximem distance 5 \M
_q"-‘ - p . |
- . a 40,000 feet and up (True bearings from GZ): et
4 2503 clockwise to 50° maxizm distance 25 NM -
g 50° clockwise to 115° maximm distance 70 N
4 Us° clocidse ta 250° maximes distance 13 N

] plus 6 hours, 10,000 feet and up (True bearinge from GZ2):
285° clockwise to 95 maximm distance 110 MM
40,000 fast and up (True bearings from GZ)t

280° clockwise ta 40P maxizum distance 65 NM
40° clockwise to 95° meximum distancs 360 NM

At aporoximately 204CM the forecast 72-hour air particle trajectories
were dispatched to CINCPACFIT for the ten, thirty and fifty thousand foob
lavels. No other change was made in the previous H zminus 18 Hour advisory.

At the (1OOM Command Briefing the forecast winds for H-Hour were east
northsast and light in the lower levels turning around counterclockwise with
increasing altitude, but light enough that resultant wind speeds in the direo-
tion of NiN and TASRE were very low, WYWest southwest to southwest winds were
forecast between 15,000 and 50,000, westerlies from 50,000 to 60,000, and
easterlies above. The radsafe situation was recommended as favorsble except
for the lizht resultant winds toward the south, In view of the latter situa-
tion, a recommendation was made to move the task force ships out to a point
50 NM scutheast of GZ, except for those ships required to be in closer for
orerational reascns. No transient shirps were nown to be in, or aprroaching,
the H-Hour fall-cut pattern. The decision was made to shoot on schedule and
to move the flset as recczmended except that ships required to be close-in
for operational reasons would move south immediately after H<our, It was
also decided to make a further westher/radsafe checit at O4LOQM. The forscast
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 £ 2 hours, save a similar fall-out pattern excert that its major axis
lay more along an east %o sast northeast line from GZ than northeast as given
by the above plot,

Based on the midnisht forecast H-Hour winds, the surface and air RAUBXES
were modified as follows:

Surfice RADEX: Trué bearings from GZ:
20° clockwise to 270° radial distancs 75 NM

N=2



270° clockwise to 807 radial distanse 100 0F
~« Cigyeular RADEX around GZ of 30 XM

i " — R S

AJ,rR,ADB ﬂpluolhour, 10,000 fees axt up (trus bearings n'anz)a

- 95° c.lo&\d.u to 35° naximm distance 10 NM e
35° clockwise to 95° maximm distance 35 XM

7 40,000 fees and up (true bearings from GZ):

85° clockorise to 50° maximm distance 25 NM
50° clockwise to 85° maximm distance 60 NM

# plus § hours, 10,000 feet and up (trus bearings from GZ)s

90° clockwise to 45° paximm distance 30 NM
4L5° elociwise to 90P maximus distance 180 NM

40,000 feet and up (true bearings from GZ):

85° clociodse to 50° maximmm distance 80 NM
50° clockwise to 85° maximm distance 290 NM

At approximataly OO3(M a directive was passed to CTG 7.4 by voice axi
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 plua to
H plus 5 hours at 10,000 feet, then to sector from GZ with limiting true
bearings of 65° and 95° to 500 MM, "Alson 3 was directed to search in the
same holding pattern, from H plus 2 hours until released, and at an altitude
at the discretion of the pilot to avoid natural clouds bub act in axcess of
60,000 feet,

The British Sampling Unit at Kwajalein was advised of the forscast air
particle trajectories, the forecast GZ winds for HeHour, and authorised to
penetrate the Dangsr /\rea if necessary, and in accordance with scramble and
routing instructions %o be issued at H plus 1j hours by CIG 7.4. The advisory
included a directive %0 file a flight plan through the Kwajalein Lliaison
Officer using the advisory as authority for UNION flights, (This unit did
not pa.ruc):ipate on UNION due. to engine fallure on the one aircraft available
post-shot

During the early pre-shot morming period, the PC boat at RONGERIK was
directed to have all weather detachment personnel aboard by 25120 (i.e.
after rawin run) md be prepared to move south at best speed {n the svent of
fall-out, or when so directed,

A final weather/radsafe check was made at OLOOM 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 clociew
wise with ascerding altitude. Transient shipping contacts being favorable,
UNION was detonated from a barge off YUROCHI in the BIKINI lagoon in approxi=
mately 120 feet of water at 26061(M April 1954 without undus incident to the

N-3
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to the embarked tasls force persomnel and shipse Posteebo¥ advisorise were
issued prior to B plug 30 minutes to the Chalrman AEC, irmy and CINCPACTLY
as on.past-esliots; -irxiieating tine of detonation and a general statemend of- -
safoty of __pgrsoml. The large ships, rolieved cf operational requirements |
to f¥hain close-in, turned south to an area 50 NM southeass of GZ. ey

Based on & reccrted aerial reading in the roentgen range approximately
10 NM southk of the shot atoll, Wilsom 3 was diverted at arrroximately H plus |
3 hours r the hclding pattern to proceed at existing altitude to a poine

20 NM soufh of NAN, to sescend to. 1,000 fee$ and over-fly the air strip then f
to return to the holding pattern, Wilsom 3 was directed to make special .,
reports st these points and when any significant radiation readings were obe
tained, For the airstrip, Wilson 3 was also directed tc repors any visual
observations of the conditionm of the strip. Radiation readings on this spee
cial survey were sssentially insignificant except for a 6 mr/hr reading over |
the strip at 1,000 feet, Wilson 3 rerorted the strip and outhern islands \
flooded and covered with debris. Subsequens groimd survey of the strip in~ |
1icated the major porticm of the Wilson 3 reading of & mr/hr probably was a
combination of aireraft background and aercsol-type cloud in the vicinity, /'

On thes basis of the Wilson 3 survey, a recommendation was made ami accep- }
ted to approach the shot stoll with the fleet to g point 10 south of NAN in :
rreporation for the rreliminary damage surveys Considerable time had been l
lost in moving the large ships south and in checiing ths reported high inten~ ’
sity south of the atoll, In view of the small amount of experience with
wat.r surfice shots (XOMEQ being the first in U,S. testing history), cautious
actions were imperative. Subsequent movements and events on shot day were
delayed for approximately one to two hoursy a factor of conaiderabley less
importance than taking an unnecessary risk with ths embarked task forcee

Wilson 2 and Wilson 3 detected no appreciable contamination moving to~ «
ward ENIWETOE or UJELAND during the morning of shot day, As a consequence,
‘Wilson 2 proceeded to the upwind sector at H plus 5 hours, Wilsca 3 was
retained longer in the holding pattsm to provide a safeguard agains any une
usual circumstances,. but was directoed by 140Q4 to an upwind sector from GZ
with limiting true bearings of 85° and 115%ut to a maximm distance of 500
NM, The altitude was specified not in excess of 1,500 feet, 'ilson 3 was
directed to nmake a minimum altitude survey over each atoll in the sector area
and to renort the results of each such survey in adiition to routine reportse
(This survey, made between 1500M and 190(M, indicated the following atolls
with insignificant contamination: AILINGIN.E, ONGELAP, RONGERIK, BIKAR,
UT'IRIK, T.K., .JIUK, JEMO, 'OTFJE, MEJIT and LIKIZP, Survey altitudes ranged
from 300 to 600 feet, Although some readings were as high as 7 mr/hr at 450
feet, mich of these reading were aircraft backgroud.)

Based on the results of "ilson 2 in the upwind sector (small amounts of
contamination in the vicinity of SONGEL.P) it was recommende. that the PC boat
at IONGERIK move at least 50 NM to the south as a precaution, This was accep~-
ted, the PC boat subsequently bLeing moved completely out of the area (for re=
fueling and re-supply as well as radsafety reasons), The PC hoat departed
WONGERIK 2t 26133(M to 10=-27M, 167-27E, SO, 18 incts, thence to BIKINI via

Ny



route points 10-2, 164-568 and 10-32N, 166-043, SOA 12 imote, estinsting

BIKINX a# 7050GH with the antire weather detachmen and project 6,6 psrscoe

nel avbemrds- - £-—- : IR
-~

o ﬁiu?.on the pmun:!.na.ry Relicorter damage and radsafe survey made apeuh
H plus 6 bowrs, an alert advisory was issued to all task force units., This
advisory indiecated that OBCR and the air strip were not appreciably contami-

nated tut that the strip was debris riddan to the extent that flight operations

would be ifipractical for at leass UNION day, Purther, it was indicated that
NAN read mr/he at 25 feet and that the water in the vicinity of the NN
anchorages was not bolieved contaminated to a significant degree. R-Hour
was expected to be 26143M. CIG 7.3 was lir:cted to have the task force ves—
sels stand off the lagnon entrance at 14L00M pending the outcoms to the lagoon
water sampling of the N.N anchcragess Upon confirmation of R-Hour all units
were directed to commence re-entry in aceordance with previcus instructionse

By 14L00M, the lagoon water from the NiAN anchorages having been exzmined
and found relatively free of contamination, a firm i-Hour aiviscry was passed
to all units, This advisory statel that cloud tracking snd other operational
flights since H-Hour indicated no radiation hasard to surface operaticas or
to flight operations at any altituds south of BIKINI axti that the water at
the NAN anchorages was below safe radiation limits, R-Hour was anncunced for
1L3M: .\ dirsctive was included that, effective at R-Hour, recovery operation
were to be controlled by the adsafe CENTER of TG 7.le .lso, 2ll water ant
air traffic in the vicinity of the NiN anchorages and to the air strip was
declared radsafe unrestricted rrovided no landings were made on islands wesd
of SUG/\Re All other water and air traffic was maie subject to clearance by
the Radsafe C.NTER. Swimming in the lagoon was prohibited until further no=m
tice, .t R-Hour, all units were ‘irected ¢o commence re-entry to the NAN
anchorages in accordance with previcus plans, Frior to re-entry, CTC 7.3
1irected all ships 't BIKINI, until notified otherwise, to be ready to get
underway -n 30 minute notice aftar nachoring, Use of evaporators was authori-
zed, The ships wers 2lso draocted to keep wash iown systems ready for immee
iiate use except when this would interfere with essential ship acticns.

Wilson 4 was directel at H [lus 4 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 2 hours, thence to 15N, 143B to base. Since the Wilson 3 search
rattern 1id not ultimately inclule 'OTHO 4itoll, Vilson 4 was later lirected
to pick up the minimum altitude survey -f this location in addition to his -
regular mission, No siznificant contamination was cbserved on the 2400M,.
200 foot survey ~f "OTHO on shot day,

Cloud tracking offorts subsequent to re-sniry were mostly routine and
apparently in good agreement with the foreeast, Details are included in the
inclosure attached hereto. By the evening of shot day, it was apparent that
no further cloul tracker flights would be requiredi following Wilsca 4. CIG
7.4 was notified accordingly. NYKOPO Flight .ble was schailuled for 27 april
ind requested to report accumulated data in flight when over T.ONGI Atoll.

it 150(M on shot day a report was receivel frcm the radsafe monitoring #&
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the currcd ‘radsafe;situation. This advisory consisted of the followdngy,
No sigmificant change in the forecast 72=hour cloud trajectories, no

cant falle-out loown to exist or forecast for surface and air routes and for
porulated stolls. The advisory further stated that cloud tracking flights

on shot indicatel that the main portiom of the cloud passed to the eash
northe and well to the nortk of a line througis RONGEL.P and UIIRIK. CINC—

ACFLT was informed that NYKOPO Flight ibls was scheduled for 27 April and
that the results of any UNION resiing im axcess of 10/mr/he would be reported
in the next advisory.

During the shot day and thrughout the night, a small amound of light
secondary fall-out was encountered by come of the ships as indicatad below?

USS COCOPA 262200 average 2 mr/hr, maximm 4 mr/hre s\

USS MENDER 26210 \verage 2 mr/hr, maximm A mr/hre dou s,
UsSS SHEA 27073 Average 3 mr/hr, naximm 5 mr/hre v |
LsT 1157 261930 iverage 2 mr/hr, maximmm 3 mr/hre’

USS NICHOL:S  261320M  /verags 1§ mr/hr, maximm 25 mr/hre ,,.,...

261414M iverage 37 mr/hr, maximm 110 mr/hee, 5 -
(Motes NICHOL:S at 261443M reported all clear, ET.. BIKINT 261745m.)

On U plus 1 day the ssccnd and final 200QM advisory was disnatched to
CINCP.CFLT, stating that further adviscriss wouli be ccntingent on future
circumstances, The aivisory indicated no significant change in the forecast
72-hour cloud trajectories and ineluded s preliminary report of Flight Able
on U plus 1 day whick indicatei no atoll through T..ONGI reading in excess
of 10 or/hr frcm UNION. The advisory included a statement that, based on low
level cloud tracker fligshts m UNION day, significant intensitiss were not
anticipated for the re '‘nder of the atolls on Flight .ble., (This was subse=
guently)conﬁrmd, incluling KWAJ.LEIN, upon recsipt -f the Flight .ble Final

sport

On 1 May, information received from CTG 7.3 relative to ship com'.a.n:l.na-
tion was npassed to CINCP.CFLT in accordanc =B
CINCP»\CFLT for such information. The advisory indicat:d that msigniﬁ.cam .
contamiation was exporiencei dus to fall-ocut. It further indicated that the
lagoon contamination was presenting more of a problem, but that sclutions
were teing effected without dalay to the nrogrmm and without anticipated overw
exposurs to personnel,
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Since the agtivities of the AEC.New Yorle Operations 0ffice had & «uo
sidersble impact on task force post-shot off-eite radsafe cpersticne,; tbe
final report of this agenly {s suggested as additicnal informstiem en the-

long-range aspests of UNICH. '
- T s

7 Incles .
4

l. An Evaluation of Weather Poresasts for UNION
2. Tabulaticn of UNION Pre-shot and Post-shot Winds from Task Force Statico

3+ Forecast and Computed UNION Air Particle Trajectories

4. UNION Ground Zero Hodographe
5. UNION Shot Day Ground Radistion Intensitiess On-site

6. Air Radsafe Operations for UNION
7+ Preliminary Results of NYKOPO Airborne Monitoring Survey Flights ofa

. 25 April 1954
8. Summary of the Status of Transient Shipping in the PFG Ares o/a 26

April 1954
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AN EVALU.TION OF WEATHER FORECASTS FCR UNIOR

1o -Sumary of weathepy immedistely pricr to U-Days At nomm onm the dey
prece¢ding the shot, i3 was felt that there was a good chance for the ine
drEYe af"10,000 feed (which had brokes off the ENW-/SW trough at 200 .
April near 13¥ 175E and had drifted to 10N 16CE) to expand and give southerly
winds over the Northern MARSHALLS, A forecast was issued to this effects On
the basis of this forecast an H minus 18 hour forecast was called fors The
indraft gentinued to move over ENIWETCK at 20,000 and 25,000 feet but was
poorly Mocated below 20,000 feet. It was reascned that since the indraft
was 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.

Reccnnaissance flights had been finding a great deal of weather be—
tween 10N and the equator and westerly winds about 2N, A wealt center appear-
ed at 1500 feet at 3N 148E arcund nocms

2. The Veather Forecast: 5/8 cumulus, base 1800 feet, tops 8000 feet,
with scattered isolated tops to 16,000 feet; L/8 altostratus, base 19,000
feet, tops 21,000 feet; 4/8 cirrus, base 39,000 feet, tope 41,000 faet;
scattared light rain showers.

a. Observed weather: 4/8 cumlus, base 1800 feet; 2/8 altocummlus,
base 18,000 faet; 4/8 thin cirrostratus, base 40,000 fcet, Very light rain
showers had been reported three hours prior ta shob time.

be Comments on weather: Wilson flights (recommaissance aireraft
near shot site) reportad 1/8 to 6/8 cumlus, tops 3500 feet to 12,000 faet,
generally being around 8,000 feet; 1/8 to 3/8 altocummlus, base 20,000 feet;
and 4/8 to 8/8 cirrostratus at 45,000 feet, following the detonation. Be-
tween four to seven hours after the shot, light scattered rain showers were
reported,

3, The Wind Forecast:

HEIGHT H-18 H-9 Heds OBSERVED
(Thsds Ft) WINDS H-Hour
90 100/50 090/60 090/60

8s 110/50 090/55 090/55

80 1o/Ls 090/50 090/50

75 - 110/30 090/45 090/L5

70 110/15 090/30 €90/30

65 090/10 110/25 110/25

60 300/15 270/15 270/18 .

55 290/15% 280/25 280/25 220/09

50 270/15 270/25 270/25 260/28

L5 270/25 260/35 260/35 250/40

40 270/35 260/40 260/40 250/40

35 250/30 250/u0 24,0/45 24,0/l
Inel 1: '
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HEIGHT . H-18
(Theds F&) . . -
30 0. <. 20/
28" a0/14
20 - 170/12
15 , 160/1%
10 - 150/10
o8 f

0é (c5)120/18
0l

02

SFC

a, Comments on windas

H=9~

24,0/33
230/35
24,0/30
260/10
050/05
oeoﬁa
080/15
080/15
070/20
060/15

Heb

220/L5
220/40
250/2%
250/04
050/0%
060/08
080/18%
080/15
070/20
060/15

[ER ]

(1) 60X of tha forecast wind directicng were within ten degrees
of the observed, 80X of the forecast wind directions were within thirty de—

grees, Ths greatest deviation from the forecast winds was 70 degrees at

8000 feet,

(2) 60K of the forecast wind speeds deviated six knots or less
froam the observed, and 93% deviated ten knots or less, The maximm error was
sixteen knots at 55,000 feet, immediately below the tropopause,
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UNION
Date &AEBJL—J%‘-TMQ}M:_.L Local Observation  Time 0600 _ L

Clouds lomfﬂm’a&ﬁ 1800 __ Tops 2800 iddle _lﬂﬂ_lﬁ_Baso .LZ.QQL',
FEFW_VERY THINXI Visibility 8 Miles

Sea Level Pressure .mg%'nLMb Wind direction .Q.E-L_dognn Yelecity J8 ks
e o, ' |
Surface temp Bl _°F DewPoint L& _°F Humidity B8 ___% Yopor pressure LOS6

Local weether PARTLY CLOUDY Remorks MO INDUCED SHOWER ACTIVITY QBSERVED:
Latest winds aloft taken on GURTISS _ Position —BIKINI Time Q600 L
ALTITUDE DEGREES KNOTS PRESSURE TEMP DEW POINT REL.HUMIDITY
Surface FoY. 1o} : 17 L008 : 26.8°C: 24:2 °C: a1 %

1,000 Fy Q80 2§ : 979 : 24,8 21-7 : 78

1,500 o709 : 49 : 988 ‘233 : 203 ‘79 r
2,000 080 : |18 942 : 22.0 ¢ 19- 4 : 83 .
3,0r QeQ : iz 908 : 19.4 :  17-1 : 8s

4,000 099 : i a7z : 17.1 185-9 as

5,000 100 19 848 : ]18.2 |4-2 1]

6,000 110 : T : 817 : 18.3 ¢ 09:8 : 20

7,000 120 ja__ 788 : 8.9 : -02-2 ¢ 48

8,X 139 ;17 76Q  : |3.8 : 00-0 70

9,000 20 (& : 733 .2 048 57

10,000 e 12 207 i _09-9 Qi-8 : 41

12,000 1.1 .Y T 858 : Q8.8 : - OB-4 : 682

14,000 LY. 1o BRI o - 608 : 038 : - 08-7 : 29

16,000 240 2% 563  :-0Q1.2 - j4)-7 45

18,000 299 14 :-068-Q0 : - |8-8 : 5€

20,000 : 280 [T 493 :-09-Q : - 16-3 : &3

25,000 200 33 ¢ 397 i=17-9 : - 23.8 : 62

30,000 25Q 40 322 1-28.9 MR :

35,000 240 ' 44 - 289 :-37-8 MR

40,000 250 : 40 207 :-49-% M

45,0 250 40 187 :-61-4 M

50,00y 260 : 2@ 123 :-738 : M

55,000 229 09 097 :-77-8 M

60,000 (87000) 80 : . 074 :-79-8 M

65,000 : : o87 1 -87-7 N

70,000 : : : :

75,000 : : - : -l

80,000 : : :

85,000 : B t A-1O

an nnn . ’



BIKINI-UNION SHOT, O61CH, 26 APRIL 1954

LEVEL, . .He& hours ... H=J hours  SHOT

Surfsee > = (0718
2000 T e 0820

LGCO 1017
6000 771009
8000 0205
10000 0505
12000 3210
14000 3003
16000 3008
18000 2916
20000 2525
25000 2149
30000 2340
35000 2143
14,0000
14,5000
50000
55000
60000
65000
70000
75000
80000
85000
90000
95000

A

0816

o818
16
0917
0502
0604
3110
3010
3016
2715
2627
2038
2343
2501
2844
2629
2822
2915

0517

A=/

H£31 houra
0914
0919
0917
oeLs

0815
1014
0609
0207
3410
2608

2229
2943
2642
2642
2439
2121

3402
1029
Q940
0950
1031
c854
0574
3268

HfAhours
08146
1012
0909

1312
113

3606
3u08

2312

2529
2431
2734
2638
2643
1525
1914
o917
1026

1041
lanl



ENIWETOK-UNION SHOT, O41CM, 26 APRIYL 1954

LEVEL _ H-6 hours -, - H->hours  SHOT

"Snr!!.l;;--oélﬁ ’ 9
T o 0822

2000

4000

6000

8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
40000
45000
50000
55000

65000
70000

75000 )

80000
85000
90000
95000
100000
105000

109
;’6812
0809
1805
2505
3410
2609
2307
1505
Q611
320
2727
2629
2624
2921
o1
2304
272,

057

021
1018
0213
o808

‘1718

2720
321
2911
21
16818
0517
2609
2627
2630
2628
2726
0907
2905
21
0922
1037
0947
0950

0516
0820
1016
0812
0910
1504
2605
3315
3215
2611
2120
0517
3407
2527
2729
2633
2830
0204

N-12

H

hours

oul?
o719
o8L7
o914

o091

1310
2305
3310
3307
2907
1918
0523
3307
2620
2626
2531
2737
2810
Calm
Calm
1030
1036
094
c951
o848
C970
0973
0976

Hfg hours
ouLé
oca8
0712
1013
1211
0803
2503
0408
3105
3606
0&11
2009
2608
2726
2826
2236
276
207
3314
1017
0925
1040
1049
0957
0973
09é8
0950



LEVEL __ Heé hours-, - H-Xhours  SKT

2000

25000
3C000
35000
40000
45000
500C0
55000
60000
65000
70000

75000 .

80000
85000
90000

- 0816

()8 §

’

1211
0703
3203
2205
2008
2108
2621
2517
2724
2823
2520

3024
2820

a

060l

0919
o7
0714
1212
1707
204
2511
2515
2620

2823
272

327
2623
3035
3036

0607
1019
0926
0927
o718
1708
2509
2807
2516
2517
2522
2,28
2722
2621
2321
2529
2923
2618
1313

/N -13

KUSAIZ-UNION SHOT, O&LGH, 26 APRIL 1954

Hf} hours

0807
0921
0831
o823
0811
3502
2705
2310
2245
2525
2420
2625
2623
261
2330
2524
3017
1506
2914
2810
1024
1045
0952
0960
0976

H£2 hours
0906

0912
1024
0924
oa3
0406
o110
3608
2511
2516
2318
212
2522
2327

2515
3009
.04
2916
2411
131
105
1063
1067



KWAJALEIN-UNION SHOT, 041G, 28 APRIL 1954

LCVEL - Heé-hours— - H=3"houry . SHOT  Hf3 hours  HFS hours

Surfadd O a oma . o2 o712 o911
2000 * 1019 1220 1019 0818 1010
4000 ,-1‘1'22 1226 s 0919 1009
6000 1116 1116 0918 S TN 1309
8000 0916 112 1220 1012 1006
10000 o072 112 1218 102 1200
12000 o723 1011 0817 1320 131
14000 0809 ons o718 1317 1525
14000 0906 0519 0916 1209 1821

18000 0605 0107 1515 1 2824
20000 2310 2106 2120 215 2729
25000 2020 2230 222 2324 239
300C0 2231 2232 2536 2431 2526
35000 2439 2336 2634 261
4CQ00 2237 2330 2535 43
45000 2431 2535 27
50000 2536 2535 2669
55000 _ 2721 . 270

-
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LSVEL __H-é houra o ‘;2- hours g
0309
oL3

Surfage’ 0904 °

2000
4000
6000
8000

10000

12000

14000

16000

18000

20000

25000

30000

35000

L0000

45000

50000

55000

60000

65000

70000

75000

80000

85000

50000

95000

- . 0916
o913
70810
0810
0810
o719
o724
121
1222
1317
1910
2522
2631
2340
2539
3106
0703

A

o912

1013

1013

1010 .
o812 *

0820
0923

na

11320

2316

2h2h

2212
2232

. 2632

3103

A1

SHOT

0905
0808
0910
1010
oS
0909
0910
1015

117
A
1n24
1612

2412

2428
2326
2731
1708
1708

{AJURO=-UNION SHOT, O4LCR{, 26 APRIL 1954 .

Hfz hours
Q707
1019
1017
0918

0919
o914
1007
1107
1010
1209
1412

H{}; hours

0606
0814

2314
2812

233
2234
2529

{4



.~ PONAPE-UNICH SROT, OBIUH, 28 ATRIL 1954

LEVEL ____H-g_ gour!‘...::m-i hourg - . SHOZ H¥3 hours Hﬁ hours

Surfagew _ 0910 ° 0910 0910 Cala Cala
Ca0 -_ons * om0 oT6 o716 ona
4,300 on? 0720 ons o721 0823
6000 youo2 o2 om 042 ce18
8000 2802 0306 2509 3503 0807
10000 2705 2804 2807 0508 0603
12000 0502 1705 1004 o707 1806
14000 1107 0510 0910 omé 0812
16000 1407 2209 1206 oms ons
18000 2409 2509 0502 3206 o715
20000 2510 2910 2610 2603 3106
25000 3023 3022 3115 3510 3513
30000 2830 . 2827 2a19 2608 2806
35000 2632 2627 2623 26 2623
1,00C0 2633 2630 2421 2319 226
45000 2630 2626 2625 220 2128
50000 219 31 N6 3313 2007
55000 0903 1011 1215 1104 2014
60000 2817 2710 2102
65000 1138 o704
73000 i 0737 1130
75000 0961 0953
80000 0878 caso
85000 0983 1052
90000 1078 0980
95000 | 0985
-

AC-/46



LEVEL, _ He4 houre—, ~ H-Zhours . SHOT
’ om

RONGEZHIX-UNION SHOT, Q€1Cu, 26 APRIL 1954

_Surrain;? -3

2000
4000
6000
8000

10000
12000

14000
16000
18000
20000
25000
30000
35000
400C0
45000
50000
55000
6C000
65000
7C000
75000
80000
85000
90000
95000
100000

T . 0717
1017
71116
0913
0909
0106
312
3112
3020
2727
2035
2346
2563
2661
2642
2923
o118
2303
0304
1136
1045
0955
0958
0861
0887

¢
B
e

o618
o815
1211
1211
Lu

opel uny oN

R

hours
1007
cer8
o817

Cuu

115
Q805
3508
0507
1509
1509

2316
2023
231
2533
2538
2540
2131
0803
1707
3308

1041
095Q
0952

0853
0968

H£9 hours
0617
717
ce2l
1018
1014
1007
1106
1405
2004
2306
2710
2526
2334
2729
27
2734
2832
3402
0203
0608
£829
o843
0953
0932
0979
£962
0964
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BIKINY PORECA3T 26/0615M April Si
{MADE AT 25/1200M Anril 54)
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IR R PER.

l. SUMMERYW- R .o

*  TH stomis devige UNIOM of Opersticm CAITLE was detonsted ad man:?-
Zabra 28 April 1954, The UNICM cloud resched an altitude on the ordew
95,000 fse¥. The iir Rad Safe operations ity connection witls this detenaticn
were sucoessfully condusted and resulted in mucls timely infermaticn o the -
Pest. conditicns not only ars the shok stall of BIKINT tub also the ades .
Jacent steas,. Cloud tracking aircraft cbtained data which indicated tha® the
léwest section of the UNION cloud stem, up to perhape fifteemy thousand foet,
was moving to the west-nortinvess at approximately fifteen inctfa This move-
ment, plus the mederste intensitiss encountered (a maximmx of 60 Mr/ir),
astablished the fact that this portiow of the cloud did nok constituts a
hagsard to ENT EIOK ATOLL 186 milss ta tie wess of BIKINF, /ncther aireraf®
made contach witl fallout from the middle leved (tweaty to sixty thousand feed
of the cloudy /s had boers forecast dy the preshol studies) this level vas- -
proved ta be maving ta the esasb-northeas® st fiftsen krictse. Because of tha
extreme height of the cloud, ne contack was made with fallout from the tope-
lavel of the cloud, From the msteorological data cue would predict a move-
ment to the north and te ths weste O the basis of the foregoing it was.
apparent thrt there was no hazard: to the populated atolls wishim or withouty
the Pacific Proving Ground., This prezise was verified when one of tle cloud
tracker 2ircraft was diverted for ths purpose of making s minimms altitude
radiclogical survey of all land masses which conceivably could have beems
affected by fillout of UNION debris. This hurrted survey showed essentially
na areas %o have received fallout; a fict which was confirmed when a more
- leisurely and refined. survey was possidble. Thera was na evidencs of signiff~
cant fallout outside the Pacific Proving Ground, '

2. CENER'Ls

ae Sm s of Informations

‘Cloud tracking information for UNION was availabla from five scurces.
The cantribution of each of these sources, which are listod below, will be

discussed in subsequent paragrapns,

Sampling Aircraft Roports
Sweet~30ur Reports

Special Cloud Tracking Flights
Weather Reconnaissanca Flights

AFO.T-1 Flights
bs Overall Cloud Movement (within the PPG):

The BIKINT winds observed shortly aftor shot time are plotted in
the hodographs. From the hodographs is can be scen that the UNION cloud,
whose maximmm height was of the order of 111,000 feat at LA minutes, was
subjected to *iree wind shears. The lowest level of the cloud (surfacs to
fiftaen thousand faet) was influenced by the winda from the east which aver-

Inel 6
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aged fifteen laicte, This movemen® was conflrmed by a cloud tricking admws.
craft flying sixty miles wet northwes® of Growsk Zere ab oigh® thousnd. )
faet; the maximam intensity reported was 60 Ky/Hes Based o the position of
this contach ank the forocas$ air trrjectorias, if is belisved thad this cotpe- %
taminaticr subsequently passed to tho nortly of ENIWETOR .JOLL. The middle X
lavel of the cloud (twenty ta sixty thousand feat) moved to ths east-north=
east at 1 spoed of appruximately fiftsen inots - the wind velocities having
decreased aftor shob timey Only one contach (a& plus five hows) was made
with £ from this level of the cloud (see ippendix I)e The highesws -
lavel of mshroom probably moved to ths nortly and west bub none of the tracies.
ing aircraft made contact witlk falloub from this portiom of the cloude :

3. S.MPLING .IRCH. 1

As in the case of previous shotsy these reports were recorded by Rad
Safe persormel aboard the Conmand Ship fram plus twa to plus five hourse.
Reports from these aircraft provided the first data available omy initialk
cloud movement and confirmed the accuracy of the forscask air radexm (see-

Appendix II),
he S EET-SAUR RES3:

These reports wers submittod by any aircraft encountering radicactive
contaminations and not reporting by other meanse No sucl reports were re—
coived following UNION,

5. S L C TR..C H Sz.

. 8. The initial phases of the UNION cloud tracking effort duplicated
those which were 50 succsssfully eamployed for previcus CASTLE shotsew Two »
WB=29's, YILSON T"0 and WILSON THREE, were placed im s holding patterms fifty -
miles west of Ground Zero at plus- two hourse .3 will be seen fram .ppendix
I, the location and orientation of this pattcrn is such that any cloud seg~
nents moving toward either ENTVETOK or UJEL-ND should be intercepted by at
loast one of these aircraft, !ILSON THREE initially flew in this pattarm at
six thousand feet but was subsequently ordersd to sight thousand feet in order
to maintain flight under visual conditions, WILSCM T'.0 operated at tem thou~
sard. fcet throughout his mission,

b. ‘& approximately 2130 Zebra 'Wilson was requested to descend to one
thousand feet and make & survey of the southern islands of BIKINI .TOLL ardt
the airstpip in particular., This affort ved that there were no portions
of GILDA (the atomic cloud or its fallout) endangering either the fleet or
tha southern islinds. The airstrip was found to have been flooded and lite
tered with debris but the radirtion reading at one thousand feet was only &
Mr/Hr, On the basis of this information it was determined that it was safa
for the fleet to approach the atoll amd to begin the helicopter phases of the
detailed Rad Safe survoy, WILSON THREE returned to the racetrack and resumed
crbiting at eight thousand fect; ths increase in altitude was authorized in.
order that the flight could be conducted under visual conditions. it 2323
Zebra WILSON THREE made the first contact with the westward moving portiona

N=33



of CILUA while flying af he nortlk end of the racetricl® pattery sew Appersams:
dix I'e The maximms ingensity of 6Q Mr/M® wvas reported ab 20 Zedrs dub» -
eontacts cantinued to bs made i3 the same geasral ares until (A17 Zedrey. IS
is interesting.toc note thas all fallcut wes enccuntered ad the northerm ends
of tha-patterm, am excellent verificaticm of the patk forecast by the aim
partials trajectoriss, Later during UNIOR day it becams obvicus thad thd

wind patterns were relatively unssable and that there was a alight possibime
lity that falloub may have ocacurred in tha vicinity of the populsted atolls

to the squtheast of Ground Zerca To evaluate this possibility, WILSOM THREE
was dirgeted at 0200 Zebrz to conduct arz area search ilong a trus bdearing of
100 degrees from Ground Zeroc a8 an altituds of one thousand foet. In addie
tion, s survey of saclr stoll in this reglom was to be condusted at minimum
altitudes Enrouts to the designated sector VIL3(OM THREK passed almost direct~
ly over Ground Zaro. Gamms radiation or "shine from the crater is, withous

a doub, the cause for the very hight readings reported at 023G and (232

Zebra (1000 and 2000 Mr/Hr respsctively). In this case ths sireraft back-
ground remained at 5 Mr/Hr; This is {n direch contrasth to the experience cof
the WILSON T'0 flight which encountered fallout measuring 200Q Mr iy where

the subsequent aireraft backgrouni was 250 Mr/Hry The msulta of the stoll
survey are tabulated in .ppendix I (atoll locaticas can be determined by
comparing the tims of survey witl ths positise plot). It can De seen that
RONGEL.\P, RONGERIK and T.X\ .JOLL3 appeared %o have received very slight falls
out, probably very few Mr/Hr. The readings at the other atolls were undoub
todly airoraft background. A more ccaprshensive survey condusted for the
NTKOPO on UNION plus one day confirmed the validity of the JILSON THRER
survey. The only other GILDA contact reported by this aireraft was at 084
Zobra, fifty miles west-gouthwest of Ground Zoro, This was undoubtiedly £

out from a level of the cloud that initially mocved east and then was carried
back by the "eastaerlies” prevailing at the lower altitudes.

¢, UILSOR TWO, flying at ten thousand feet, made no contaminatiom contacts
in the racetracic pattern betweent plus two and plus five hours whick indicates -
that the upper limit of the westwar-moving cloud was about ten to fifteen
thousand feet., Later, while carrying ocut the ares search (between 45 and
95 degrees from Ground Zero, this aireraft made its first interceptics of
GILD\, eighty~five miles sast-northeast of BIKINT ATCQlLL. The radiac instru=
ments soon (2334 Zedbra) indicated a maximum reading of 2 R/Hr; contamination
which obviocusly must have been fallcut f{rom the wenty, thirty, and forty
thousand foct levels (See Trajectories). This penetratiocn left the aireraft
with a background of approximatoly 250 Mr/Hr. Subsequent reports by this
aircraft probably reflact no new canticta but rather the decay of the resi-
dual contamination.

de.. "ILSON FOUR Zeparted ENIVETOK ISL/ND at approximately UNION plus
twelve hours with the mission of conducting an area search out to maximm
range between 65 and 95 degrees true from Ground Zero at an altitude of ten
thousand feet. At plus fifteen hours this aircraft was directat to divert
for the purpose of making . a minimum altitude survsy of "'OTHO .TOLL, the cnly
populated atoll for which a potential hazard oxisted and which had not been
surveysd by “ILSON THREE, This survey, as one would suspect, showed no cone
tamination at that point. 'TLSON FOUR resumed search in his previously

N<34
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designated ares witle negative resultsw This vas scomviaW surpyisity sinees
one would hive expsetei this aireraflt to contact® the southesry edge of the £
out from the twenty to forty thousand foof levels» Thus if appeared the - |

1ebris tock & somswhat more northerly course than was forecastie B

L 4
R )

- Subsequenﬁ‘m lights for UNICN were cancelled,
6, EATHER ROCONNAISS.NCE FLIGHTS:

Thrd‘- weather recomnaissance flights were flowx on UNION plus one day. .
These flights to the west, south, and the northeasd® were negative axcept for-
a 1L MpMr contact 300 milss to the northeast of Ground Zero at plus thirty-
three hours,

7. .FOAT-1 FLIGHTS:

PO T~1 sponsored flights maie mdicactive sampls collections of UNION
debris at ssvsral remcte locations. In all cases the lebris was found to be
wilaly dispersed throughout the general. area but, as one would expect, thes
levels wers quite low ranging from a fow Mr/Hr to a small fractiom of that
amewnt, The results of these ccllections are tabulatad balowe

ZEBRA TIME POSITION ~LTITUDR COUNTS/MIN/Hz
. (in millions)

27/2000 - 271/2200 20N 162 to 2N 1589 11,000 1.7

(plus 5060 hours) (300 M1 south Hawaii) ‘ ,

28/0930 ~ 28/1330 228 1581 to 23N 154W 15,000 2-4.

(plus 65-69 hours) (250 Mi north Hawaii

28/2010 - 29/0200 A 152V to 27N 152w 16,000 0,7

(plus 74~79 Hours) (250 X4 northeast Hawaii

02/2100 - 02/2240 23N 116W to 23N 1AW 18,000 1,0

{plus 7 days) (600 My south San Diego)

9. CONCLUSIONS:

a+ The lir Rad Safs operations for UNION wore quite successful. In
particular, the cloud tracking cperationa early est2blished the fagct that
there were no elements of ths UNION cloud or fallout which necassitated thae
gvacuaticn of ncarby atolls, :

b, The use of the 'B~29 'TLSON clrud tracking aircraft as a means for
making a preliminary survey of the p-pulated atolls to the southeast of Ground
Zoro provei practical. These airecraft provided the Task Foree Commander with
information he required on shot day and which was available from no other
30Urc8.
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ey No hazardous fallou® aWMMthMWWor
Groun® Zaro ani the adjzcend downwial arease Fallouk cutstde the PIY vas~
forecas® to be slight and of no consequened from tha hesltlh standpointey. .

» AECOEND.IICNgS -
XN ]

Qx tha basis of their performance for this and preceding events, tha
crews of tha WILSON aircraf8 should be complimented upon tha diligonce and
the ingenuity with which their missions were acocmplisheds Their offactivess
ness, offen under unusual ind somewhadh hasardous circumstances, reflecta
great ¢ t upon thamselves, their unit, axi its supsrvisory psracnnele
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Preliminary Resulte

NYRKOPO .irborne Monitoring Survey Plights o/a 25 April 1956 (conducted
by Hoalth ant Safety Laboratory, New York Operaticns Office, .ZC.).

Location local Maximm Local Maximum Local Maxtrtizs
(itoll unless ‘%‘im ; Ground 1(:m ) grou::‘ PM.:) ground
otherwise April) Reading April ead a
mdic:teﬁ' - (in mr/hr) (in mp/hr) (&l
KIAJ O 1LEIN a3 O 271510 0 011200 Ol *
L.E 210820, C.3 270853 0 010658 .04
UJ.B 2083, 0 270903 0.2 Q0707 .08
'HOTHO 2091 0 270930 0 QL0737 0.3
AMLINGINAE 20952 2,5 2029 1.6 10830 0.0,
RONGELAP ISL.ND211006 pr § 271041 2.0 01089% 20
RONGZRIK 21020 8,0 271055 1n 10858 8.0
T..QNGI 21145 Q.04 271223 0.2 Q1014 C.0b
BIK.R 2121 VWA 2Nn31s8 o o111l 3.7
UTIRIK 211259 C.8 271335 2.0 al3s 1.7
TARA 2130,  O.4 a2 2.4 138 0.7
LJJILUK 41323 0.1 271402 0.4 011159 0.6
JEMD Q1332 o,c8 21410 0 1209 0.12

LIKIEP A1343 0,04 271422 0.6 alas 0.C8

* Ground Observ;ation.

Ma:d;m Ground Readings Other NYKOPQ Flights gm mr[k)

Flight BAKER (20 . pril) Ou
Flight B.KER { 2 May ) 0.12
Flight CH.ALIE (2 May ) 0,07

Inel: 7
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SUMM:RY OF THE ST!TUS OF TR.NGIZNT SHIPFING IN THE PPG .REA OfA 28 .PRIL 195& )

l. Task Force sources sf informations
8.~ USS B:RIBAUIT, Kwajalein on 22 April. e

be USS "IND.WK, ATA-204, 11-O7N, 175-19E course 76°, SO 6.7 knots at
a0

c. USS LEO, .KA-60, at Eniwetole at 251200M thrcugh 271200M

4. PC-1545 1eparted Rongerik 28133(M to 1027, 167-27E, SO. 18 lowts,
thence ta Bikini via routs points 10-22N, 166~56B and 10-32N, lbé~
Q4E, 30.. 12 knots, ZTA Bikind 27050QM.

e, USNS PVT T. S. ! s A=28N, 168-4CE course 260, SOA 16.5 knots at
271204,

f. USNS GEN M. ¥, PATRICK, 7-39N, 156-202, course 269, SOA 14.9 knots.
gs USS LST 762, TID Zniwetok 2T130M, to 10-45N, 1563~0CE, SO, § knotse

h, Visual contact by search aireraft, Freighter at 171N, L67-4CE,
cnurse 270 SO.. 10 knots at 252300,

1, Radar ccntect by sesrch sireraft, fishing boat at 1933N, 171-OCE,
course 270, 30. 10 knots, nationality joubtful.

2, COMN.VFORMARI.WN.S s-urce of inf-rmation:
a. M/V Roque departed Ponape 2§ .pril. 261200 position 8-18N, 155-27E.

Incl: 8
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YANKER

Following UNION, several atteapts were mads to fire the ENIIETOX shot
" (NECT4R}; however, no favorable wind pattern materialized. Although pattzm
with some southerly ccmponents were obtained, tha southerly winds were nd
considered sufficiently deep or strong. Forecast fall-ocut plots based on
these patterns wers 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 ENI™ETOK Islands .
At the 000K coamand briefing, L May 1954 (for NECTAR), it was decided that
the forecast conditions were too risky for the ENI™ETOK shot, but that a
similap pattern forecast to persist at BIXINI throughout the fourth and fifth
of May was acceptable for YANKEE at BIKINI, Consequantly, plana were made
to shift operations to BIKINI provided a later check ¢n the winds on the
morning of 4 May indicated persistencs or izprovement of the wind pattern.

The winds being favorable, an informal comand briefing was given
approximately 110U at the PARRY headquarters and shot advisories were issued
to the appropriate internal and external commands. The search of Aresa GiiT’
was ordered to begin in the afterncon. / post-shot sector search (240 NM
wide) out to &0 N on true bearing 50° from GZ was ordered for take-off at
0506151, No fall-ocut was forecast for populated atclls or outside Ares GREEN
and no closure of air routes was recomuended. No known transient shipping
was within the 450 NU Danger irea. ~

Following move of the appropriate members of the headquarters and task
group staffs to BIKINI by air and water, th: formnl pre-shot schedule of
events began. The surface and air R.DEXES werae issued at approximately 1700M
as followas '

Surface R-DEX: True bearings frcm 5Z 240° clockwise to 900 radi-l
distance &0 MM for H to H plus & hours, plus 1 circular R.DEX around GZ cz
15 N radius,

idr RADEX: H plus 1 hour, 10,000 feo2t z2nd up (truc bearings from GZ

225° cloeckwise to 29C° -~aximum distance 25 NHY
290° cloekwise to 30C aaximun distance 20 NM
30° clocikwise to 100° maxinum distance 30 NK
100° elockwisc to 225° maximum distance § MM

40,000 feet and up (true bearings from GI):
230° clociwise to 3200 maxdimunm distance 30 MM
320° clockwise to 50° caximum distance 15 NM

509 elockwise to 115° maximum distance 55 MU
115° cloekwise tc 230° maxdmum distance 15 NM

0-1



H plus & L8> ¥ f.. . .up(teme bearings frem G2} .

24,5° clockwise ta <;C iaxizum distance 110 Nf
290° clockwise ta 30° maxizus distance 75 N
; 30° eclockwise to 85° maximy distance 130 N

S # 40,000 fees and up (true bearings from GZ)s Ak

230° alockwise to 320> naximum distance 110 NK
. 509 clockwise to 115° maxizum distarse 250 N

A ocamand driefing was held approximataly 183X to coafirm previcus
decisions, The bdriefing consisted primarily of a look at the weather and
wind patterns sinse the morning briefing and the forecast for shot time.. A
complete Command Briefing was givem at midnight (050000t), The winds and
weather being favorabls, it was decided to ccntinue with the shot and to
look at the forewcast and cbserved winds again at OLIOMK for a final firm
decision, The foresast fall-out plot by elliptical approximation is insluded
in Inclosure 4, The new technique, dased cn forecast tims and space changes
in the wind pattern for H tu H plus 24 hours, gave a similar fall-out patternm
axcept that its major axis lay more along am sast to east-northeast line frem
GZ than northeast as given by the above plot. Due to signifisant changes im:
the forecast 72-hour air particle tmjectories, a modified adviscory ms .
issued toc CINCPACFLT revisi-g the ten, twenty, thirty and fifty thoussnd foot
levels. Dus to a major shift in the 10,000 foot trajectory it was decided
to recomuend closure cf the KWAJALEINGUAM air route from H plus 9 to H plua
24 hours, This was subsequently accamplished dy CINCPACFLT., A modified
surface R.\DEX was issued as followste

Surface R.DEX (true bearings from GZ for H to H plus 6 hours)s

320° clockwise to 70° maximum distance 60 NM

T0° clockwise to 200° maximum distance 30 NM

200° clockwise to 260° maximmm distance 70 NM
Circular R.DEX around GZ, 15 NM radius.

(Notet A recommendation was made to move the Control
Destroyer to true besring froa GZ of 270° and 90 NM.)

Instrustions were issusd for the first two cloud trackers ("ilson 2 and
ilson 3), ™ilson 2 was dirested tc perform a racetrack holding pattern 50
N 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 froa GZ
out to 500 Mife ™lson 3 was directed tu perform a racetrack pattern beneath
™ilscn 2 from H plusa 2 hcurs until released, flight altitude at the disere-
téion of the pilot tc remain clear of natural clouds but not in excess of

,000 foet,

Since the task force fleet was located east-scutheast of GZ at abcut
25 to 35 NUY, and based cn the latest fcrecast winds, it was recommended that
the slow ships move further out to 50 M zn a bearing line of 120° true frcno
their current pesition, and th-t the remaining larger ships head scuth after
H-hour firing requirements were ccmpleted. This plan of ship mcvements was
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sucly tha® all locs) carly fallstuti\passed betweers the flee® and OZ;-

in advisory was passed st approximately H minus 6 hours 80 the Britied
Sampling Unit at KW.J.LEIN giving forecast cloud trajestories, forecast local
winds for shot time, forvcast area for Britiskk Unit operations, authority to
penetrate the Danger ..res, information to the effect that seramble and ro
instrugtions would be issued separately at approximately H plus 14 houre)
and a directive %o file flight plane through the KWAJILESIN Liaison Officer
using the advisory as ruthority for YANKEE flightse:

It ﬁx recommended that the FC boat supporting the RONGERIX weather
station detachment have all personnel aboard upon completion of the 05090QK
rawin row and be prepared to depart (in event of fall-ocut) om & southerly
course.

The QL3O weather/redsafe check being favorsble, and no transient shipe .
contaoted in Area GREEN, all efforts were devoted toward getting the shot
off on time. A8 for the past shots, a final check was made of the latest
BIKINI wind cbservations run from the USS CURTISY, the rum being available
approximately one-half hour before Hehour. The faat that the low level wads
veered around counter-clockwise with ascending altitude (see hodogrephs) was
the primary pre-shot concerng however, it was felt that the only adverse
effects of these winds would be relatively high intensities on the southerm
islands and a possibility of significant contamination in the area betwseny
the task force fleet and GZ. Since YANEER was the last DIXINI shot, the
local contamination aspect was of no consequence., igainst the possibility
of contaminating the fleset, the proposed acves of the fleet to the south (am-
recommended above) were made and considered adequate. In additiocn, it we
planned as on previous shots, to divert "ilson 3 to a survey of the questicp~
able areas. These measures proved adequatae,

Transient shipping contacts being favoradle, Y.NKEE was detonated {rom
a barge in the BIKINI Lagoon off YUROCHI in appraximately the same locaticn
as UNION at 05061M, !fay 1954, and without undue ineident to the embarked
task foree personnel and ships. Post-ahct advisories were lssued within H
plus 30 minutes to the Chairman, AEC, C/S, USi and CINCPACFLT as on past
shots, indicating time of detcnation and a general statement of safety of
persommel. The larger ships, relieved of cperational requirements to remain
close~in, turned scuth to an area 50 MM frcm GZ.

A%t approximately H plus 2 hours, a dense clcud wes reported in such a
position that fall-cut-would be likely to cccur cn the fleet., ''ilson 3 had
bean diverted to a point 20 M socutheast of NaN to defina the scuthern edge
of any comtamination in the area, Since nc ccntamination was encountered om
this portion of the "ilscn 3 flight, the dense cloud was ascribed to a natura
origine ¥ilson 3, according to plan, next cver-flew NAN and the airstrip
cbtaining SO0 feet readings over NiN of 2 r/hr and €00 to 850 ar/hr over the
airstrip. Wilson 3 also reported the airstrip consideradly ridden with
dedris and wash-over, Subsequent ground and low=level survays of these siter
indiecatad that the Wilson 3 readings were mostly the result of air contamins~
tion, supporting a general theory that water surface shots (except very close
in) produce a predominately asrosol~type cloud with ralativaely little
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associated fallscute

Based o Wilson 3 reports, s rescmmendation me mde 20 turm the flee®
around and steam to a point 10 NM soutls cf NAN. Upom arriving at thie .
position ab aboud H plus 3 hours, slighs contamimation (1 to 3 ar/hr) wme
detecteld on soms ships. Since no increase in intensities was detected over-
a period of time, the original reccmmendatics to gollsct the flees at thid
point mas not changed. .

Based”on. the observations of Mllscs 3 and the 0504600 wind cbservations) -
tthc&tatMNGMncdir«todtopracudtoapointicmuomkot .
RONGZRIK uponr completion of their 090QK rewin rum. This- mas s precauticnary
measure taken cn the assumption that long-range falle-cut from water surface
shote might have undesirable charssteristice not yst observed on previoue
shote of this type, and because further wind runs were not essential for
RONGERIK. Subsequent surveye on Y and Y plus 1 day indicated little or no
fall-cut ccsurred at RONGERIK.

Based on the preliminary helicopter damage and radsafe survey mde
tetweenr about H plus 3 anc H plus L hours, an alert adviscry waa issued to
all tasik foree units. This advisory indicated that conmtamination om NAN, at
NAN iAnchoreges and cn the airstrip, was not prohibitive, dut that the alrs
strip wmas 50 debris-ridden as to preclude flight operaticas at lsast on
shot day. R-bour was estimated to be at 1330 and CIG 7.3 wmas directed to
have all ships off the lagoon entrance by 130(M pending outcome of the
lagoon water sampling of the NiN and HO island anchoregews

The lagoon water sampling effort, having indicated relatively Migir
intensitiee at the HO' and NiN anchorsges, becams the basis for recommending:
a delay in re-eantering the lagoon to allow further decay and diffusion. A4n
appropriate directive was issued designating R-hour as 1600M and declaring
water and alr traffic to N/iN anchorages and the airstrip Radsafe unrestricted
provided no landings were made on islonds west of SUGAR. All other traffic -
was declared radsafe restricted and under the nRadsafe Control of the Radsafe
CENTER of TG 7.1l. Swimming in the lagooa was prohibited until further notice
and all units were alerted to the possibility of light seccndary fall-out on
the afterncon or evening of Y day. (No secondary fall-out materialised.

Nons of tha task force ships experienced significant fall-out from YANKEE,) »

On the bdasis of the ralatively significant coantamination at the anchor—
ages, it wmas ultimately decided tc re-entsr only with the major shipe, i.e.,
the ships serving aa the major "hotel" faecilities for task forse perscnnel.
This was in conjunetion with the BIKINI roll-up plan and tc re-shuffle
personnel, some to remain at BIKINI, othors to return to ENIMETOK. Followin.
the re-grouping, all ships left the lagoon to remain at sea over-night or tc
depart for ENI'ETOK according to the roll-up plans. Subsequent ta shok day,
lagoon contamimation problems were limited ;rimarily to high contaminaticn
doewn currsat frem GZ. .

By nocn of shot day, it was evident (frcm the racetrack cloud trackers)
that ENIVETOK would not de ccntaminated, This was confirmed at 190(M (shot
day) by a report frcm the Radsafe alert system at ENIETOK, indicating FRED,
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EIMER and SRSULA witly negat): GAUEisaticmy. NYKOPG Fligh$ ARLE wae X
scheduled for ¥ plus L day and direated to make preliainsry in-flight reportss.
at RONGERIK and TAKA. | — .

loud tracicdng operations subsequent to noor om shot day were mostly
routinerand in accordance with plan except that no flights were performed -
after-Hplus 24 hourse (See inclosure reference YANKEE iir Radsafe Opersd
tions.) . Some unusual features were as followss ™ilson 4 (& replacement
for Mlson ¥, which picked up s X r/hr aireraft hackground in the vicinity
of BIKINI Island) conducted & low level survey of the mortherm larshalls
between and 17408 on shot day at altitudes of 100 to 4LOO feet. This
survey included "OTHO, ~ILINGINAE, RONGEL:AP, RONGERIK, UTIRIZX, aIlUK and
LIXIEP., No significant contamimation wes detected. (It should be noted that .
the instruments available to the cloud trackers, although of the same iimd,
were not nearly as ssensitive as those used by the surveys made by the New
York Operations Offise. The negative results obtained were suffieiently
ascurste to state ocnly that significant contamination (more tham abowt 10
ar/hr) was not present. 4 further limitation lies in the fact that sericus
contamination could possibly occur later than the afternoor of shot day, For
this reason, the precisiocn survey flights for the New Yori Operations Office
were scheduled for shot day plus one at the earliest.)

In an attempt to obtain maximum documentation of YANKEE, "ilson 5 was
directed to search a sector from true bearings LOO to 70° ocut to maximum
range at 10,000 feet from H plus 14 to H plus 21 hours. The information fram
this flight was extremely useful in analyzing the lomg-range fall-out pattern,
Based on a2 cloud tracker contact with the cloud 50-70 MM north of BIKAR at |
052030 (1.0 to 6.0 r/hr at 10,000 feet) all units were again alerted to !
the possibility of light fall-cut in the BIKINI area by approximately day~ X
break on 6 May, This fall-out did not materialise, nor did NYXOPO Flizht
ABLE record corresponding intensities at BIKiR on Y plus 1 day, thus furnish-
ing further evidence of tha aerosol, falle-cut~-resistant charecteristics of
the clouds from water surface shots., (See .ir Radsafe Cperations inclosure
for further details on the cloud tracking efforts.)

In accordanse with plan, CINCP/CFLT was advised at 200Q on shot day
of the current radsafe situation. This advisory consisted of the followings
No significant change in the forecast 73-hour air particle trajectories, no
“known fall-ocut exiating or forecast for surface and alr routes eycept 3s
previcusly indicated relative to closing the K"hJALEIN-GUAM air route. Ths
advisory further stated that cloud tracking results on Y day indicated the
main portion of the cloud passed tc 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 ccntamination less than 10 ar/hr
from LUNKEE. CINCPICFLT was also advised that NYKOPO Flight ABLE was schedule-
ed for Y plus 1 day,.

On 6 May informition was received relative to 3 contact with contaminae &
tion made by two LST's enroute ia company from ENIVZIOK to Pearl, The '
incident involved an area approximately 700 M sast-northeast of GZ froam
approxizately H plus 35 to H plus 41 hours. One of the ships, LST 762,
was equipped with stamiard task fores wash—down equipment. The cther, LST
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975, had only standard firelrrprng-wquisments The LLirs® report save thediur -
position as 12-56¢, 176~51R as OGLIOON with rediaticn intensities oft 15 or/te
and increasing and that the LST'e were ecarrying ocut decontasimatics o .
ure®s A subsequent report stated theiw 0417008 readinge were Iq mr/he aversge
and AQ ar/be nigh, withk the highest readyZ® on wind expReed surfucess. The :
report jave thelr 062000 position as L3=16N, 177-37B. A further repors ,
indicited a steady decrease after 0623304 and that decontamination bed beesr -
carried out during the night, LST 762 resshed a high of 4O ar/hep LST 7%,
96 ar/tr. By 070800 (positiom Li~30M, 178=40E) inteasitlies had dropped
to an avz-p of 5 ar/ar and & high of 18 ar/Mrs 4_final repors, positiom
15~05N, I78-4iE, waa received for OBO?00M indicating LST 762 with an average .
of 3 mr/hr and a high of 8 mr/hr, and LST 975 wth 7 and 10 ar/hr resnestively
Throughout this ixcident, and considering the intensities= reported, the atanie
sounterneasures being taken and the presoribed route for the LST's, no speecial}
agticn ms taken by the task force, The facts are reported primarily fop ;
thelr bearing on the aercsol charssteristics of the mater surfige shot clouds.

‘ Od Y plus 1 day the second and final 2000M adviscry was dispatched to
CINCPACFLT. This adviscry included a prelininary veports on NYKOPQ Flight
ABLE (Y plus 1 day) which indieated al)l populated atolls fyom LAR Shrough
TAKA loss thag 10 mr/hy from YANKEE, The maximum reading wes given as 13
or/hr at BIKAR at Q71315 and an estimate that BIXiR was on the approximate
center line of the major fall-cut patterm, The next: highest reading was 1
met/he at KYAJALEIN, UTSRIK and TAKA. Subsequent atolla om Flight ABLE
indicated essentially negative results, CINCPICFLT wae advised that the
Radsafe roll-up plan for the final shot (NECTAR) would inelude NYKOPQ Flizht
ABIE on N rlus 1 day, Flights ABLE, BAKER and CHARLIE on N plus 2 dags, and
that CINCPACFLT would be advised of the results pricr to departure of cogni=
sant personnel from the forward ares, ‘

~

On 6 May, the TG 7.3 unit on KWAJALEIN (charged by the task force with
radsafe monitor responsidbilivies for KWAJALEIN) reported L mr/hr mximum
background of that atoll at O6l&L5h.

On YANKEE shot an atteapt was made by the New York Operations Office,
AEC to place styrofcam rafts in the forecast fall-cut area. Rafts were
placed by air-drop in the quadrant 10° to 100°, The project failed Zue to
the few rafte reccvered, and due to high water background cbscuring aerial
nfly-over”readings. This difficulty, however, pointed the way to a much
simpler asthod of determining the pattern, i,s., by aerial suzvey of the
ccean wmater itself, Some work along this line mas accomplished on IANKEE,
however, restristiors on available aireraft, and the absencs of advance plans
for this type zmeasurement, limited the scope of the activities. An apprecia-
ticn of the intensitiss observed is indicated in the following alreraft
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-O3,
165-35E, band 4 miles wide arou_nd this point.

Afternoon of 8 May: 4 ar/hr at 200 feet at 12-1&N, 165-59%.
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Also, o this shot, Projec® GSe(Eall-cull Distributicn) sttenpted o —— .
technique to describe the fall~out patterm using surfase crafs to smple thex
water for activity and determinatiom of aixing paraastere and using verticakl -
astivity profiles with submerged redias instruments, Although these efforter
were limited irFapplicatios to YANKER (camplate reports being submitted by :
the twd agencies igyolved), their majop contributicn was & demastraticn of
the feaaibility of“these techniques and an izpetus to more detailed and 'chre=
ful planning for the last shot,

On )J0r¥ay, information received from CTG 7.3 ralative to ship contaminge -
tion wa# passed to CINCPACFLT in aceordance with a post-BRAVO request by )
CINCPACFLT for such informaticn. The advisory indicated that insignificant -
conteatiation existed on manned ships, that ICU's left in the lagoon at
Hehour read as high as 2 r/hr average upon re-entry. The 7 readings
were given as followss 6 LCU's = 275 ar/hr; 3 LCU's - 500 ar/hr. The
advisory further indicated that the lagoon was highly contaminsted down
current froa GZ; no hasard was anticipated in the anchomge ares, but scas
delay mas axpected in the recovery xission.

(Notes Activities of the LEC New York Operations Office had a consider~
able impact on tasic force post-shot cff-sits madsafe operations., Data
from this source are being assembled by the Health and Safety ladboretory
NYKOPQ for presantation inthe fom of a detailed report. Only pertinent.
excerpts from preliminary data were quoted above as they partained to major
portions of the task force Radsafe plan; however, continucus daily close
coordination with the New Ycrk Operaticns Office group resulted in much
mitual interest assistance for all, Further, sizmilar close contaot was main—
tained with the project perscrnel. of Project 2,538, The results of the
Project 2.5a effort will evencually be presented in the form of a WB reporte
Since both these efforts inciuded dctailed studies of the off-site fall-cut
problems, it {s suggested that any further study of this shot not over-lock
their final reports.)

8 Incls:

1. .n Evaluation of Veathar Forecasts for YANKEE

2, Tabulation of YANKEE pre-shoct and post-shot winds from Task Forece
Stationse.

3. Forecast and Ccmputed L.NKEE air particla trajectories

Le YL.NKEE Ground Zero Hodographs

5S¢ YANKEE Shot=-day Ground Radiaticn Intensitiss On-site

6. ulr Radsafe Qperatiors fur Ya)NKEE

7. Prolinminary Rocuits L.{7020 airborne Lonitoring Survey Flights
ofa 5 iay 1954

8. Summsry of ths Status of Transient Shipping in the PPL Area o/a
5 May 195 :
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4N _EVALUATION OF WEATHER FORECASTS FOR YANKDNE PPt
- o
1. Summary of weather immediately prior to Y-Days Two days prior to
the shot the synoptis pattern showed eagterly flow to 10,000 feet, From
20,000 Lo 40,000 f¥et, a trough oriented east~west persisted approximately
4° north of the ENINWETOK-BIKINI ares. A clockwise cell east of MAXKIROQ
dominated flow im levels 25,000 to 45,000 feet giving southerly components
in those levels, On shot day minus one it was felt that the synoptis
situatige indicated that westerly flow would prevail through the northern
ua Se .

2. The Weather Forecast: 3/8 cumlus, base 2,000 feet, tops 7,000 feet,
oceasional tops 12,000 fest; 2/8 stratocumilus, base 3,500 feet, tops 4,500
feet; 3/8 altccumlus, base 22,000 fest, tops 24,000 feets 5/8 cirrus, bese
39,000 feet, tops 41,000 feet; ssattered showerse ,

a. Observed weather: 2/8 cumulus, base 1,800 feet3 2/8 altostratus
base 13,000 feet; L/8 cirrostratus, base 35,000 feet. .Very light reia showers
weze reported five houre prior tc and two hours after shot times

b, Commenta on weather: Prior to shot time Wilson flights (reccn-
naissance aircraft near shot site) reported 5/8 cumlus, tops 6,000 to 8,0
feet, occasicnal tops at 10,000 feet; 2/8 to 5/8 altccumulus and altostratus,
base 12,000 feet, One hour prior to shot tims an altostratus base was re—
ported at 21,000 feet. No rain showers were reported in the target area
prior to shot time. Following the detcnaticn, 5/8 to 7/8 cirrostratus was
reported, bases ranging between 55,000 and 75,000 feete ‘

3. The Mind Forecast:

OBSERVED
HEIGHT : WINDS
(Thsds F¢) H~26 H=17 H8 Hels He=hour
90 090/60 090/65 090/55 090/55

80 090/50 0%0/%0 090/L5 090/45

70 090/7%0 090/35 090/20 090/20

65 080/20 050/20 11012 110/12

60 - 070/10 - 050/08 180/06 180/06

55 300/10 090/05 200/15 200/15

50 290/25 280/30 200/4,0 200/40 250/L4
LS 260/L0 270/35 260/50 260/%0 280/56
40 290/35 260/40 260/5% 240/55 Missing
35 250/30 250/77 24L0/4L0 220/40 Ui ssing
30 24,0/25 250/71 220/% 229/30 220/
25 230/20 260/20 2.0/L5 230/25 230/
20 150/10 250/12 300/15 260/15 290/l
18 150/10 .230/10 270/10 300/15 280/19
16 120/10 210/07 320/08 310/10 320/13
TR 100/10 Lt&Var U0/06 360/01 34,0/05
12 090/12 070/05 360/02 o0/08 - 010/02
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- OBSERVED"
HEIGHT . WINDS

Thsds F¢ H=24 H=17 Ha8 Help (H=hour)
10 080/15 070/1L 020/08 060/18 020/05
o8 i c80 o70/18 0L0/12 080/25 o70/11
06 . 080/22 070/18 060/22 080/28 or0/2¢
a 080/25 070/26 070/28 070/25 080/23
62  _ ow/x 070/27 060725  060/25 080/25
SFC / 070/18 060/20 070/23 060/20 080/2

a, Comments cn windsg

_ (1) 7% of the forecast wind directions were within 20° of the
observed. 87% of the forecast wind directions were withim 30° of the ocbserv-
ed. The greatest deviaticn from the forecast winds wes 50° at 50,000 feet,

(2) 80% of the forecast wind speeds deviated § knots or less

from the observed, and 93% deviated 10 knots or lesss. The daxizum error -
1, knots at 8,000 feet,

=9



YANKEE
Date el 1954 Time Q0810 L “Locol Observetion Time Q4LAIQZ L

| .
Clouds lower m&u 2Q0QFT Tops AS00FT. _ widdle A0AC _Base 29000
EW cy. WITH- TOPS TO QQOO FT. Visibility 8 M’L"

Sea Level Pf."u. —QL“E Wind direction m—d.w'.‘ v‘lﬂc“’ &—K”
Surface temp °k Dew Point Z5.9.__°F Humidity 84X Vapor pressure LOSE
r RAIN SHOWERS 'N AREA ., NO INDUCED
M )

Local weather X Remarks R
Latest winds aloft taken on SYRTIII ___ Position Ll 1839 Time
RELATIVE

ALTITUDE DEGREES KNOTS PRESSURE TEMP DEW POINT HUMIDITY
Surfoce _08Q i 24 i 1019.8 : 221°%C: 239 °C: a3 %
1,000 Py Q70 1 23 :_980 248 227 i 99

1,500 Q78 124 ;989 1222 1 202 88
2,000 _Q80 : 28 948 219 : 200 91

3,000 Q80 126 i 919 i 200 187 i 92

4,000 089 : 23 879 188 : 17.4 i 92

5,000 070 : 20 : 880 : 7.9 180 {93

6,000 _Q70 T 20 i 820 T 187 138 ;90

7,000 079 ;{8 790 142 * 11.0 ;81

8,000 070 | i 763 P (27 82 i 70

9,060 Q40 : 08 737 : 108 : 1.0 L]

10,000 020 : Q% ¢ 710 : 94 30 : 85

12,000 010 - : 08 683 : 80 : -08 i 83

14,000 349 ] B 11 | :_ 3.3  -i1.3 : 20

16,000 320 t 13 i 872 i 0.4 : MB ;M8

18,000 _ 280 i 09 P 8528 : -39 : -18.0 i 30
20,000 299 t (4 : 49) i -66 : -178 i 43

25,000 230 23 398 i _—19.8 : -240 1

30,000 220 :_ 34 ;322 i -2901 MB i M8

35,000 MISG ;289 : =390 M8 :__MB
40,000 MiSg : : 207 i -460: M8 :__MB

45,000 280 -1 ) : : : :

50,000 2959 : 44

52,000 200 i 46

60,000 :

65,000

70,000

75,009

80,000

85,000

90,000

95,000
- 100,000 -
105,200

110,000 : : 1 Q- O




BIKINI-YANKEE SHOT, O6LCM, 5 MAY 1954

LEVEL H=§ hours H=3 hours SHOT Hﬂ heurs H#9 hours

-Surface:-. 06l A 0623 cez - 0sl& 0213
2000 . o821 0723 0825 0725 caLy
K000 0926 0925 0823 0722 0920
6000 0924 0926 0720 0920 0916

2000 0610 o071L o711 oL1L 1110

10000 0307 0409 0205 3202 1409
12000 3506 0203 0105 2902 1806
14000 3212 3514 3405 3508 2108
16000 110 3206 3213 21,06 2305
18000 2915 2808 28.9 3311 2410
20000 2612 2708 - 2914 2609 2609
25000 Hiissing 2529 2323 2535 2528
30000 2200 2234 2234 2416 2637
35000 2536 2652 idssing 261, 2757
40000 2663 2665 iissing 2625 2650
45000 2759 2539 2856 2840 2812
50000 2635 2648 2544 1725
55000 2415 2113 1432
60000 | 1440



INTETOK-YANKIZ SHOT, 0610, § LAY 1954

LEVEL H-6 hours H-3 hours SHOT H43 hours HA6 hours

I 4

Surface - . 0719 . 0619 o&L7 017 0517
00 T o128 ° o 0823 Q723 0724
LCOO  ©C826 0821 0921 1025 0e23
6000 ,0'329 0826 0918 1020 0322
800Q 0820 0814 o714 0812 0808
10000 0816 0512 osca 0504 0565
12000 o411 0312 04,05 0307 2505
14,000 5507 3304 0104 306 C904
16000 Calm c107 3303 0705 1803
18000 0209 3003 3308 3604 2506
20000 2507 3108 3211 3311 3112
25000 2416 2417 2423 2527 2728
30000 2325 2623 2728 2626 2734
35000 285 2629 274 2852 2742
40000 2761 2841 2665 2755 2758
45000 2760 2851 2753 2753 2763
56000 2835 2333 2741 2736 2716
55000 2706 2706 2304 2806 2712
60000 0805 0603 0806 0L Calm
65000 0LOL 1019 0919 0924 0917
70600 1c27 €935 1039 1030
75000 1046 1053 1045 1333
3000 10,8 1140 1050 1043
85000 -1151 08LS5 1 0.8
90600 1053 06L8 943 C9L5
95000 957 1036 L1045
1CC000 1130 1202
105000 530
110000 09Lk
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KUSAIZ-YANKZZ SHOT, Q61CH, 5 LAY 1954

LEVEL H-6 heurs H~3 hours SHOT Hﬂ hours er hours

-Surface 1. 0704 5 0706 o508 0903 0705
2000 . oa13 0817 0913 0913 0916
4000 0823 0922 1020 1022 og18
soca  # oaz9 0926 1029 0930 0929
8000 0831 0927 0928 0931 0935
10000 0824 0821 0928 0917 1020
12000 0817 0816 0916 0922 0916
14,000 0819 0817 0917 0927 0820
16000 0815 0815 0816 0820 0820
18000 0813 0815 0820 0611 813
20000 Q704 0707 0614 0608 1108
25000 2304 2103 1509 2310 2113
30000 2610 2712 2514 2616 2413
35000 2824, 2719 2723 2315 2216
L0000 2616 2619 2419 2730 2633
45000 2825 2824 2338 2837 2540
50000 2827 2926 3039 2830 2731
55000 2535 2532 2633 2531 2830
60000 2728 2835 2935 2931 2719
65000 03LL 0821 1042 1024 101
70000 0946 1049 0949 ceu? 0940
75000 0967 0965 1043 0959 0853
80000 1062 1065 1041 1c62 0954
85000 0958 0963 0857 1060
30000 G961 o0&l 1048
95000 0958 0959 1057

100000 0931

=



KAJALEIN-YANKEE SHOT, Q&1CM, 5 MAY 1954

LEVEL ~ H=6 hours

C e

“Surface -- Q0712

2000 7 0829

400 0835

6000 0827

8000 0823
10000 Célé
12000 oTLL
14000 o711
16000 o711
18000 " 0506
20000 0307
25000 2230
300C0o ?lZO
35000 2529
40000 2639
45000 2835
50000 2535
55000 2622
60000 : l2512
65000 0713
70000 083s
75000 0857
80000 0850
85000 Q0951
9C000

+
”~
faad

0712
1025
0924,
0825
o&Lé
0725
0715
0813
cécs
0los
3003
2025
2326
2732
2748
2732
2732
2725

H=3 hours SHOT

o —~/¥

Hf} hours

0512
79
o917
120
1121
1019
oer?7
0910
0806
0405
o80L
22158
2u26
2833
2745
8Ly
2634
2833
2806
0923
0929
€345
o855
1054
0957

Hfg hours

0312
0620
o717
0915
115
1116
1212
1008
1009
0702
2003
2321
2732
2738
2648
2743
2626
2818
2604
1104
0941
1057
0945
0753

B EIAL



LEVEL

.Surface

2000
4000
6000
80C0
10000
12000
14000
16000
18000
20000
25000
300C0
35000
40000
45000
50000
55000
60000
65000
7C0Co
75000
80000
85C00
90000
95000
10C300
1050c0

{AJURQ-YAIKEE SHOT, 0610, 5 LAY 1954

Hf: hours

H5 hours

" Calm
0620
0735

7 caiL
can
0728
0623
0620
o724
0716
ou12
1915
2124
2122
2222
2623
2638
2634

n

H-z hours

0507
0517
0825
0926
0825
Ca24
0621
0717
0718
0514
05C8
2015
2116
2323
2628
2840
2527
2726
1814
0813
o840
cés54
0959
0956
0855
0857

SHOT
o707
\issing
Missing
t'isaing
0822
0819
0718
C519
0719
e[ .\WA
0511
1514
215
2326
2835
2522

0604
o718
72,
0720
0916
ce1s
0819
018
0513
0611
ou0é
1214
2021
2723
2739
2746
2534
2419
2408
081l
o4l
0855
C857
0855
0759
0859
1042
1041

H#9 hours
0904
¢917
€918
0914
0816
714
G714
cél2
Ccs511
3408
206
1511
2221
2629
<639
2647
2637
2829
2621
0822
0934
Q755
Q0861
Q753
Q754
1038
w943
C931



PONAPE YANKZZ SHOT, O&LCH, § MAY 1954

LEVEL H=6 hours H=3 hours SHOT HfL hours HA9 hours
Surface -, 0908 ’ 5 3 0906 0906 0505
2000 ~ © 0830 ' ] 0838 0831 0719
L000 .~ 0832 ; 0937 0939 0830
6000 ,0’935 % 0939 0940 0931
8000 0831 133 0928 0922
100C0 0824 0929 0820 0920
. 12000 0818 0928 0821 0920
14000 0215 0818 0506 0920
16000 817 0813 0616 0922
18000 c710 0805 0824 oa1s
20000 2303 3302 2603 0813
25000 2503 2409 2505 2304
30000 2412 2617 2620 2716
35000 2718 2733 2631 24,29
40000 2625 2637 2750 e
45000 271 2950 284 2947
50000 2926 2928 2931 2834
55000 2418 2729 2725 2821
60000 24,05 2610 2923 2718
65000 0117 051L 1115 0520
70000 oL22 1045 1027
750C0 0858 1042
80000 ) 0965 0950
85000 | 0963 0952
90000 1057 0953
95000 1C57 1049
100000 1052 1040

Cc-~/é



RONGERIK~YANKES SHOT, Q&LCM, 5 IAY 1954

LEVEL H=9 hours H~5 hours SHOT H£3 hours
Surface 0620 ! i 0823 0719 0715
2000 - 0629 0836 c8a, 0722
L0 093 0838 0819 ce23
6000 70833 0331 0515 0922
8coo c717 0722 0916 1209
100C0 0311 0409 0767 0914
12000 0307 1104 1310 1211
14000 53505 3206 105 1410
14000 3106 24 2304 2007
18000 2507 2815 2807 2607
20000 3114 3215 2512 2510
25000 2320 2626 2527 I'issing
30000 2334 2344 2339 issing
35000 240 2554 2650 idssing
40000 2861 2770 2765 2711
45000 2751 2766 2861 2843
5CC00 2333 2545 2435 2536
55000 2507 251 2731 2814
60000 1203 0911 2409 0109
65000 0922 02156 1210
70000 1019 06u7 0755
75000 0746 0841 1047
80000 0856 1053 1047
85000 0970 0951 0867
9C000 0952 0843 CoLL
$5000 c958 0940

e e e e -

o-/17

I{éb hours
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AIR SAFE O NS FOR YA . . o
L SDOURDS RS
_ The atamia device YANKER of Operation CASTLE was detonated at 1810

.. hours Zebrs, 4 May 195% froa a barge located at the north end of the BIKINT

" lagoome YANKEE cldud reached an altitude on the order of 115,000 feetsr 'The
Air Radsafe operations in conneetion with this detcnation were succesafully
conducted and resulted in much timely informatica on the post-event condi-
tions nod only on the shot atoll of BIKINL but also the adjacent arsas., Clowt
trackind alreraft obtained data which indiscated that the lowest sestion of
the YANKEE oloud stem, up to perhaps fifteenr thousand feet, was moving to
the west-northwest at approximately 15 knots, This movemeat, plus the
moderate intensities encounterod (a8 maximum of &3 mr/hr), estatlished the
fact that this portion of the cloud did not constitube a hasard to ENIWETOK X
Atoll, 186 miles to the west of BIKINI, Other aircreft made contact with
fall-cut from the middle level (twenty to sixty thousand feet) of the cloud,
As had been forecast by the pre-shot studiss, this level was proved to be
moving to the sast~northeast at 15 knots. Froa the matecrological data one
weuld prediet that the mushroom zmoved to the north and to the westy Fall-ocut
from this level, howsver, was carried to the east where several intercepticos
were made. On the basis of the foregoing it was apparent that thers was nc
hagard to the populated atolls within or without the Paecific Proving Grounc,
Thia premise was verified when one of the cloud tracker aircraft was diverted
for the purpcse of making a minimum altitude radiological survey of all land
masses which conceivably could have bser affected by fall-out of YANKER
debris. This hurried survey showed essentially no sress to have received
fall-out; a fast which was confirmed when a more leisurely and refined ,
survey was possidble. There was no evidence of significant falle~out cutside
the Pacific Proving Ground.

CENERAL s
a, Souree of Informations

Cloud tracking informaticn for YANKEE was available from five
sources, The gontribution of each of these scurces, which are listed
below, will be discussed in lubuquant paragraphss

Sampling idreraft Reports
Sweet=-Sour Reports

Special Cloud Tracking Flights
"eather Neconnaissance Flizhts
AFOAT~1 Flights

be Overall Clcud :lovement (within the PPG):

The observed BIKINI winds ca Y.NKEE Day are plotted in the hodo-
graphs, The hodographs clearly show the relatively important effoets that
stem from minor changes in the meteorological comditions. In this cass amall
changes in wind direetion and veloeity during the first three hours after
YL.NKEE materially increased the possibility of fall-cut on the atolls to the
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east of GZ (BIKINT atoll). Fortumately the subsequants changes were of ‘s morev—
favorable nmature and, if one considers the safety point of view alone, thepebs
result wag a most satisfactory situation. From the hodographe it can be seemc
that the YANKER eloud, whose maximum height was of the order of 117,000 fée -
at 8 mmtes, was subjected tc 3 wind sheaps. The lowess level of the cloud

_ (surfads %o 15,000 feet) was inflaenced by the winds from the east

averagéd 13 lawota. This movement was confirmed bty & sloud tracking aireraf®
orew who reported a maximum intensity of 63 mr/hr 4 hours after shot tins at
a point 55 miles west—scuthwest of G2 at 10,000 feet, Based on the position
of this contact and the forecast air trajestcries, it is believed that this =
contamishition passed to the south of ENIVEIOK Atoll. Reanants of this por—
tion of the cloud probably asecunt for the 5 mr/hr radiation level reported
400 miles scuthwest of GZ during a weather reconnaissance aission oa plus one
day, The middle level of the cdoud (20,000 %o 40,000 feet) moved to the esst—
northeast at a speed of 15 knots, Several contacts wers subsequently made
with falleouS from this segment (sse Appendix I). DBetween plus § and plus T
hours the trailing edge of sush an area was clearly defined by cne of the
cloud tracker airoraft (see ippendix II); maxigmm intensitiss of 2 r/hr were
reported 200 miles esaat-northeass of BIKINI. The higheat or mushroom level
moved initially to the rorth and weet., In the fall-cut process, however, tue
dedris was carried back toc aast where several intercepticns were made. The
first was at plus 15 hours, when a tragker aireraft was able to coapletely
delinesate a fall-out arsa which was centered 300 miles to the sast-northeast
of GZ; the maximm reading inside this area was about 500 ar/hr above air-
eraft background. At this same time another ¢loud tracking airoraft located
contamination of 6 r/hr in this same general area (80 N narth of BIKAR itoll).
but at an altitude of 1,500 feet, :

3o SAMPLING AIRCIL.FT REPOITS:

As in the case of previcus shots, these reports were recorded by Rad-
safe personnel abocard the Command Ship from plus 2 tc plus 5 hours, Reports
from these aircraft rrovided the first data available on initial cloud acve=
ment and sonfirmed the accurasy of the forecast air R.DEX (see Appendix IIXI).

be UR_REPORTS:

Thess reports wers submitted by any aireraft encountering radicactive
contamination and not reporting by other means., No such reports were received
following YANKES. !

5« SPECL: TiL.CKING ("ILSON) FLIGHTS:

a. The initial phases of the Y.NKEE cloud tracking effort duplicate
those which wers so successfully employed for previous CASTLE shots, Two
B=29's, ™lson 2 and '7ilson 3, were placed in a holcing pattern 50 miles
xast of GZ at plus 2 hours. .8 will be seen froa .ppendix I, the location
and orieatation of this pattern is such that any cloud segments moving toward
either ENIETOK or UJELANG should be intercepted by at least one cf these
aireraft,

Y. as in the pa!t-,. 1lson 2 orbited in the racetrack pattern west of
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GZ a% 10,000 feet from plus 2 to plus 5 hours, During this periocd the firsts
significans radiclogical contset wes made at 22052 (plus 4 hours) at a point
55 zilas west~southwest of BIKINI. “Athin aioutes the intensitise olimbed to .
s peak value of §) ar/hr, This portion of GILDA (the atamis cloud and-its ]
fall-out) cbvicusly had as its source the lowest leval of the stame It is :

“likely that none off this debris had its origis at an altitude in axsese gf

12,000 feet, Both the position of this intercept and the time of arrival
agres well with the pre-shot forecasts.s This segment subsequently continued
ite scuthwesterly mcvement passing to the south of ENITVETOK, On Y.NKES plus
ons day g weather reconnaissance airereft, PETREL NECTAR, located fragmeats -
of this/part of GILDA 40O milea southwest of GZ. /it plus 5 howre "™ilsom 2 .
passed to the north of the shot atoll earoute to his search sector to the east
Upoa reashing a point 50 miles sast-northeast of BIKINI, this plans began
overtaking the trailing edge of GCILDA. By 23252 penetration of this area had
been carried to the point where intensities of 1.8 R/Hr were being chtained.
At that time & turnout was executed to the south and then east, One hour
later the plan steered north and onse again began robing for the southern
edgo of the cloud, This series of mansuvers indicated that this aireraft
crew clearly understood their cbjective, which was to define the limits of
GILDA rather than to seek ocut maximum fallcut. a«t 0112 Zobrs (plus seven
hours) 190 miles ocast-northeast of BIKINI the radiaticn int:neities quickly
cliched to 1.8 R/Hr above background, On the basis of the foregeing inter~
coptions it was pocssible t¢ plot the pcaition of the souther or trailing adu:
of GILDAL (s.e Appendix II). The leading or upwind edge, shown as a broken
line, 18 & predictad linit and was ocbtained by ap:lying the aprrevpriats wind
vactors tu determine tha path of a particle criginating at sixty thousand
fest on the downwind odge of the mushrecm. This altitude choice was mads
since the time ancd positicn of these cuntacts is such that these particlaes
must have begun thair traval at an altitudo of fifty tu sixty thousand feet.
If this hypothesis is correct, then this particular dubris was falling at

an averagao speed of eizht thuusand feet ser huur which, in turn, represents
a fairly large partisle. Follwoing this eneountor with .GILDa, "LLSON T™O
agaln twmned s.uth and cast., Subsequent repcrts by this aircraft wars
assessed as background resulting from .revi.us interceptiuns. The marked
drcp in intensitioes rcpcrtod after 06002 ars due tuv the fact that an
instrument failure nucessitataed the subscquent empluyment of a less sen~
sitive radiaticn netaer.

¢. AL appruximately 2010 Zebra (plus twc hcurs) a dense clcud was
roported in such a ;o siticn that it aight cause fallcut on tha Task Furce
fleet (south of BIKINI) {f {t were ccopcsed of Y.NKEZ debris. To investigatas
this pctantial hazard "ILSON TH.ZE was rcquested to leave the holding pate
tern and pruceed at six thousand feet to 1 puint twenty ailas acutheast of
N.N (ENYU ISL.ND). This vector was ziven in an affurt tu define the southern
edge of the L.NKES clcud and its fallout. Thercaftcr tha aircraft was .
requestad tc descent t. five hundred feet And nake a survaey of the scuthern
islands of BIKIMI ~TOLL and the airstrip in particular. 'MILSON THLEER
eaccuntercd no radiaticn during the first chase of this twof.1ld mission;
a8 fact which prmved that the cliud cver thao flset was of natural crigin and
thus ccnstitutad no hazard. ..t five hundred feoct over NN, hcwaever,
intensitics cf 2 /Hr wor: rcported. Over the airstrip the lovels were
lower but varied ovar a considerabls range (400 - 850 !r/Hr). Subsequent
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helicopter survoys established the fact that the fallout was setually s
small fraction of tho intensities sncountered by "ILSON THIER during hie
survey. This ambiguity appeared, however, to be another example of &8 - -
phenomens. first observed during C.STLE when high-yield devices were detcn~
ated aboard a barge. In those cases it appearud that a certain amount of

the radicactive debris was in the form of an aercscl-like suspension. T'he
finoly divided radiocactive partislus whieh comprised a part of this sudpensio:
appeared capable of remaining airborne for long reriods. 48 a result such
aerosols wers capable of drifting along a very few fo.t off the surface

and yet Jeft almost no fallout. One rather spcctacular example was the case
where sfiall flage flying just over rathor efficient fallout collectors acde
scrbed wany tines the amcunt of debris dapcsited in the collector itself.
lany other instancos could be cited which tend to suppcrt the case for tha
existence cf such an serusol, .ccordingly, it was believed that the "high
transient intensity - low follout" obsorved at NN and the airstrip were due
to Jjust such a mochantism, Following the N.N and airfield survaey, "TILSON
THIEE continued to fly in the i modiate viecinity of Ground Zerc. The maxi-
mm intensity reported during the remainder of the missiom was 4 i/Hr over
BIKINI ISL.ND at 2103 Zebra. Thepeaftar the aireraft baskzround was approxi-
mately 1 n/Hr so the crew was instructod to return to base.

ds s soon as it was doterained that WILSON THIEE would be released
the unit commander wis requested to furnish a replacanent ‘ireraft to be
designated as "ILSON FOUii. This plane raported in the holding pattern at
six thousand feet at approximately 0100 Zedra. Abcut thirty aminutaes later
this tr~ckor reportod a single ccntaect of 30 Mr/Hr, fifty miles west of
Ground Zero, It is bolieved that this was fallout from the mushroom. Frem
the character of the low=level winds, it appeared desireable to conduct a
shot=day atoll survey similar to that for UNION. 1Te necessary instructions
were passed to “ILSON FOUi, who departed immediately fcor "OTHO, the first
atoll to be surveyed., Ths results of the untire atoll survey are tabulated
in Appendix I (atoll lceaticns can be cdotermined by comparing tha time of
survey with the positiocn plct). This data showed that no significant fallout
ceeuped on Y.iNKEE day on the 3atolis scuth of an east-west line through
Greund Zerc, Tho light fallout which was observed subsequent to that tims
on almost every nearby atoll was almoet certainly material from the upper
level of the cloud. Since this debris fall slowly it was very widely dis=
persad, and eventually small, spctiy traces of this matarial cculd be fcund
throughout the Marshall Island area. .fter rocaching thae northwestaorn extrem=-
ity of the atoll area, 'ILSON FOUL eclinbed to fiftecn hundred feet and con-
tinued north, it 0750 Zebra (plus li hours) a radiation level of 1 i/Hr
was enccuntered fifty iiles north of Bliu... Seven minutes later the
intensities had clisbed tc 6 li/Hr. The plane crew executed a turncut to the
scuth and then returned to base, Study of the data available indicated
that this debris aust have had its crigin in the mushroom in which case
ccntinued fallicut brought this contarinaticn tc surfaco in the cpen ccean
arcas between Ellu. and BLIINI. Subsequant reports by this aireraft rere
believed tc b3 background, |

e, WILSON FIVE departed ENI'ETO& ISL.ND at apprusimately Y.WNIEZD
plus twelve hours with the mission oi ccnducting an area search out %v maxi=-
mum range between trus baarings of 40 and 70 degrees from Greund Zero at an
1ltitude of ten thcusand foat.
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Enroute to the designated ares intermittens contacts were zade witls scme 09
the generalized contamination which has been discussed previcusly. Begimning .
at 0802 Zebis (plus 1 houre) and continuing teo 1534 Zebrs (plus 2L bours) .
WILSON FIVE began the systesaatic proding of a very large radicactive area. o
whicls appeared.to fallout from the mushroom (above sixty thousand), In

- this case a fairly complete set of data was obtained {ram which the comm

tazination limits‘Could be fixed with considerable confidence, A diagrem

of thig area is attached ss ippendix II. 4ll positions and intensities are
extrapolated to 0900 Zebra for this purpese of this plot. Although the

dats is ha sufficient to warrant such refinesent, iscdose lines have

been dxiwn on a "best approximation” basis, From this plot it will be seen
that the mst intense fallout covered an area of approximately fifteean hund= -
red square miles and was centered 300 miles east-northeast of BIXINI. The
mximum reading {nside this area was 500 Mr/Hr. The 20 lir/Hr isodose line
encompassed in exccss of twenty-five thousand square ailes; this clearly
indicates how quickly large areas may be threatencd by fallout. All this
mass of contamination was at that time being carried back toward BIKINI by -
the "easteriies 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 adviased of

the presence of a large mass of contamination in an upwind directicn. This
was accomplished. In addition an attexpt was made to give WILSON FIVE a
veotor whish would insure that a survey was made of this air parcel subsequers
to the time fallout should have been complete and prior to its arrival at :
BIKINI. Uniortunately communication difficulties negated this effort.
Subsequent surveys by other means established the fact thatno significant’
fallout occurred after shot day, hence the scavanging mechanisms must have
functioned as expected. Enroute to base 'WILON IVE passed throughk a raine
shower reducing the background reading from 300 to 70 ir/Hr, which was anothe;
indication of how effoctive rain can be as a decontaminating agent. :

f. Subsequent “ILSON flights for Y..NKET were cancelled,
6. HEATHER R.COMVAISSWNCE FLIGHTS:

Twe weather reconnaissance flights were flown on Y.NKEE plus one
day. The first of those, PETREL NECTLR, was flown to th. north and the west
of Ground Zereo. During the course of this flight three brief encounters
wore made with spotty radiation. /. second flight, PETREL !TETRO, flown to
the south and east intercepted similar fragments. In all except one case
the intensities were not in excess of 10 !i/Hr and arc believed to be a part
of the genaralized contamination that follows a high-yield dctonatiom. The
singlyo excoption was the contact at plus thirty-eight hours, 110 miles east-
northeast of Ground Zero, whars the intensity was LO ix/Hr.

7. &F0. - FLIGITS:
oFO.7=L sponsored flights made radiocactive sample collections of
YANKEE debris a“ several remote locations, In all cases the dobris was
found to ba ~idaly despersed throughout the general area, but, as one would
expcet, the levols were quite low ranging from a few Mr/Hr to a small fractia
of that amount. Ths results of these collections are tabulatad below.
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ZEBRE TLE ' ALTITUDE"  COUNTS/MIN/HR

in atllions
06/1L00 IAN 162¢ to 13N 1417 1280C0 8.
:('Plnl 44 hours) (150 il southwest Hawaii)
G7/0L16 © 13N 161 to 15N 140 - 15-17000 uz**

(Plua 55 hours) (130 ML scuthwest Hawaii)

8. ,fCéNQESIONS :

as. Tho Adlr Rad Safe operations for YANKEE wore quite succsssful.
In particulsr the cloud tracking operations were such that fallout areas
gcould be delineated with more assurance than on any previous C.STLE shot.

be Thore were no slements of the Y.NKEE cloud or its fallout which
necessitated thae gvacuation of nearby atolls.

¢e The use of "B=29 cloud tracksr aircraft as a means for making a
preliminary survey of the populated atolls to the southesast of Ground Zero
again proved practical.,

de There was no evidence which indicated that hazardous fallout -
likely qutside the immadiate area of Ground Zero other than the few cases
mantioned in this report where fallout tock place over the open ocean. -
Fallout outside the PPG was forccast to be slight and of no consequencs from
the health point of viow.

9. RECC:L INZ..TIONS:

None.

3 .ppendices
I - WILSON »/C Plot (A and B)
II % Fallout Plot
IIT & Y/lKEE air Radex
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. RESULTANT WINDS AND
SURFACE RADEX
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PRELL IN,\RY RESULTS

NYKOPO AIRBORNE ‘DNITCRING SURVEY FLIGHTS O/A § 1Y 1954
(Conducted by Health and Safety Laboratory, New York Operations Offices, AEC)

;

» LOCJ.TION oo UMD U Lol XTI LOCAL  MAXTMUM
(4toll unlese TIME  GHOUND TE GROUND TTE GROUND
otherwise (ay) INTENSITY  (May)  INTENSITY  (lay) INTENSITY
indicategd) (in mr/nr) (ia ar/hr) (in mr/he)
FLIGHT ABLE '
K™ JALEIN 061455 0.l 071800 L, 5% 081335 0.2
L.B 060830 0 070822 1,2 080726 0.1
UJLE 060845 0 070832 0.8 080737 0.16
ROTHO 060912 0,08 070857 1,6 080810 0.2
AILINGINAE 061024 0.8 071005 10.0 0809516 1.2
RONGEL.» Is. 061038 8.0 071019 30.0 080928 6.5
FONGERIK 061052 3.0 071033 21.6 080943 4.0
T.ONGI- 061215 0.2 Oo7T151 0,2 ool 0
BIK.R 061315 15.0 071247 34,0 081203 4.0
UTIRIK 061335 0.8 o7mals 6,0 081223 1.2
T.KA 061340 0.8 07312 5.6 081226 1.5
oILUK 061400 0.2 071330 0.7 081245 0.7
JEMD 061410 0.2 071339 3.2 081245 0.3
KIKIEP 063415 0,2 Q71346 3.2 081302 0.5

*Ground observation

M XTI GROUND RE..DINGS OTHER NYKOPQ FIIGHTS (IN 1R/HR)

FLIGHT BLKER (9 ilay): 1.7 at WOTJE; next highost 0.3 at aNI
FLIGHT CH.RLIE (9 !'ay): 0.2
FLIGHT Z.SY (12 i2y)s 0.6



SOILARY OF THE STATUS OF TR/NSIENT SHIPPING IN THE PPG /RE\ O/A 5 MAY 1954

l.' Task Force scurces of information:

8,

LST's 762 and 975 approximately 650 NM east northeast of cz?

at H-Hour, enroute to PE.RL.

/b'.‘

ds

USS NAV..SOT.. arrived I.JuLIIN 050735M, ETD for MIDWAY § May.
USS SHE. arrived K'N.J.LZIN 041900M, ETD for PE..RL 5 lay.

USS L0 (T-.XKA=60) and USS .REQUIPa (.FO31) at ENTVETOK O4l20QH..
USS RZCL.Z IR (nRS=42) departed BIKINI to GUaM 041200M via

10-40N, 165-103, 10~40N, 155-0CE, SOa 11 knots, ETA GUAK 09180Q,

£,

Contact from search aireraft OL2000M, 1 DD, 10-45N, 162+SLE,

course 190 True, radar contact.

g

Contact from search aircraft Q4203Q, 1 DD 10~31N, 165~51E,

course 150 True, SO. 10 ineots, visual contact.

2., COMNAVFOR ' RL.N..3 source of information:

a.

}/V Roque, Pacliicronesian Linc vessel doparted area 27 .pril,

S May position Rota.

Inclosurg 8



T.B “pn
, NECTAR

NECT.R had beeti ready for firing since 22 April, (ietailed pre-shots+
actions were completel for firing on 4, 5 and 11 May5 however, no wind pate
torn acdeptable at ENIWETOK materialized until 14 M2y, During this time the
task forcg-ard operational plans were geared to a split-atoll type operatiom,
siult:infously maintaining the capability of firing at either atcll, This
was the first instance of such flexibility in U,3. testing history and quite
indispensable to the C..STLE operation in view of the long shot delays charge—
able to unf-vorable winds. Wind pattorns with southsrly components were rare
at ENTHETOK during this period, and when present, lacked strength and depth.
The risk of cantaminating the P.ARY and ENIVETOK Island camp 3sites was the
prime detcorent to acceptance of tha marginal southerly patterns available
prior to U May, In the meantime Y/NKEE was letomnated at BIKINI on § May,
leaving cnly the NECL.R shot to complete ths test serics. On. ths morning

of 13 May a shift in the winds (above the lower trades) from northerlies to
southerlies was predicted for the l4th. By noon the forecast appeared pro-
mising enought to formulate a firm decision to designate 13 May as NECT.R
minus cne day. During the =ftarncon appropriate advisories were issued to
task force amd external agencies, CINCP..CFLT was advisod of ths schedulod
shot tims of 14062(M, the forecast 72-hour a2ir particle trajectories for ten,
twenty, thirty ard fifty thousand faot and the fact that no significant fall-
out was forecast for populated W.ASH.LL Islands, It was recommended that no
air routes be closod, and a statement was issued to the effact that no health
hazard problom existel for surfaco routos cutside Area EVELIN. The alviscory
further stated that an intonsiva pre-shct search was being conducted in /rea
EVELYN, ani that a post-shot scctor search would be made if required, CINC-
P.CFLT was requested to divert all shipping outside the previocusly designgted
450 NM Dangsr ..rea and was informed th2t no lncwn transient shipping was in
this area, (The need for a post-shot scctor scarch proved uNNecessarys.)

area IVELYN had been dosignated approximately 1 May when it became obe
vious that laily searchos of the ontire .rea GREEN were placing a drain on
alreraft ~vailability duc to repeated shot -“elays and the consequent wasted
search efforts. .rea EVELIN was defined as a semi-circular sector of 300 NM
radius to tho north of an cast-west diameter through the center of ENIVETOK
Atoll plus a 40 by 600 NM east-west strip eentsred on ~wnd to tha south of
this dismeter, This area was well within the capability of three search aire
eraft operating ocut of KL.J.LEIN and coull be covered with an "Exacute order®
issued late in the preé-shot preparations ~nd with lsss probability of "false
start", Searczh results for NECT.R were negative,

& speci l Llv.eary wrs lssued to the 3ritish Sampling Unit at KVOJALEIN
giving the 3ch:avles sho. time, the forccast 72-hour air particle trajec-
tories, the fzrecast arez for British operations, authority to penetrato the
Danger .rea, o instructisns to file flight plans throught the KW.J.IEIN
Liaison Officer usirng thoe advisory as authority for NECT.R flights. Infor-
mation was included to ths effoct that final route and scramble instructions
would be issued separately a2t H plus 24 hours,

P~1



The forecast Surface and ir a.x'bms were issued as followse

Surface RADEX: True bearings from GZ 25¢° clockwise to 80P
‘ radial distanee 60 NM for H to H plus & hours .
- A plus a cireular RADEX around GZ of 10 NM radiusy®

Air RADEX: H ?ut 1 hour, 10,000 feet and up (true dearings from
f GZ): .
275° clockwise to 30° maximm distance 15 M

30° clockwise to 100° maximm distance 35 NM
100° clocindse to 275° maximum distance 5 NM

40,000 feet and up (true bearings from G2):

24,00 clockwise to 330° maximum distance 25 NM
330° clockwise to 40° maximm distance 15 NM

4P clockwise to 110°P maximum distance §0 NM
110° clockwise to 24,0° maximum distance 15 NM

H plus 6 hours, 10,000 feet and up (true bearings from
GZ):

275° clockwise to 30° maximum distance 70 NM
3C° clockwise to 100° maximum distance 180 NM

40,000 feet and up (true bearings from GZ):

26C° clockwise to 300° maximm distance 70 NM
4LC° clockwise to 100° maximum distance 300 NM

An informal cheek of the weather and winds was made at approximately
1700M, conditions being such that previous decisions wers confirmed, A formal
complete commard briefing was scheduled for midnight, As the svening weather-
observations progressed, it became more ard 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.ETCX),
it was decided to station a destroyer at UJELANG to stand by should unfore-
seen circumstances make an evacuation necessary. Tha cloud tracking plan
had already been designatad to place two cloud trackers in a racetrack hol-
ding pattern app™ximately 0 il southwest of ENIUETOK to .detsct any movemant
of contamination t: vard UJET 1, The pattern of these trackers was oriemted
such that approxir-tely two thirds of the pattern was north of a line between
UJELANG and ENTVET'CK in arder that maximm advantage could be madae in the
detection of lowelevel contamination moving to the west and still keep
UJELANG in the "shadow" of ground zero.
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A complete Cowmand Briafing was held at approximately 14003(M, The
winds and weather being favorable, it was decided to continus with the shot
amd ta look at the forecast and observed winds again at approximately 05)QM.
The major fall-out pattern was predicted te lie ilong a genoral west south-
west to 2ast northedst axis and far enough north to miss the camp sites (See
Inclosure 4). The new taechnique, based on forecast time and space ghanges in
the wind pattemn for H to H plus 24 hours, gave a similar fall-out pattern.
It was pregicted (by the method of Incl 3 to Tab D) however, that a small
amount of contamination could possibly arrive at the canps, For this reasoe,
it was decided that all task force ships would re-enter the lagoon and ancher
at normal berths immediately after H hour and that all perscnnel be on alert
to effect an emergency svacuation should such become necessary, However, dus
to increased depth of the southerly components which developed befors and
after shot time, no contamination was experienced on any island south of
YVCNNE.

At about H minus § hours an additional advisory was issued to the
British Unit on KUAJALEIN, passing the latest forecast 72-hour air particles
trajectories, the forecast GZ winds for H Hour and authority to penetrate
the Danger Area in acecordance with scramblas and routing instructions to be
issued post-shot by CTG T<4.

Directives were issued for cloud tracker Wilson 2 to search from H plus
2 %o H plus 14 hours in a modified racetrack holding pattern SO 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 faet, Wilson 3 was
directed to search in the above holding pattern from H plus 2 hours until
released and at an a2ltitude selected by the pilot to clear natural clouds,
but not in excess of 6,000 feet.

During the night frequent rain showers wers expericnced over the camp
sites, but since the wind pattern was becoming more and more favorable, all
preparations were continued and arrangememts made through the weathepr sta-
tion and the Air Force GCA unit con ENIWETOK Island to monitor all showers
up to H minus 20 minutes, Provided no showers existcd at shot time which
would cut out essential oxperimentation, the shot could go on as planned.

The 053(M weather/rads.fe chaeck being favorable, and no transient ships
contacted in irea IVELYN, all efforts were devoted toward getting the shot
off o time, The GCA Unit reported the positicns 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, apparcntly generated since the last GCA check, Since light
transmission paths for the northern instrument sites appeared satisfactory
(the shower apparently confined to the area botwean PARRY and GZ), the shot
was detonated on 2 barge in approximately 100 feet of watepr in the IVY MIKE
Crater (ELUGELAB Island, ENIWETOK) at 14,062CM 2s scheduled, Within 30 mine
utes advisories were passecd to the Chairmoan, /EC, C/S .umy and CINCP.CFLT
indficating the detonation and safety of task force personnel, Moderate rain

P-3



showers persisted almost continuously throughout the shot day. Sampling
aireraft revorted that rain and cloud cover existed in layers from 2,000 .
feet up to 50,000 feet for at least the first six hours after shot time. The
possibility of a hazard developing from the scavenging action of rain was
considered, but seemed remcte in view of the comtinual pre-shot and post-
shot dedpening 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 camo sites were the prims factors in the calw .

culated risk taken for this shot. | N
\

Cloud tracking overations were as planned and routine in nature. Only N
token amounts of contamination were found on the WILSON 2 and 3 flights, and
on ' ILSON 4 (30 dezree sector search upwind from CNGERIK) 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 noom of shot day, CTG
7.3 was advised that the destroyer on station ad UWELANG could be. released,
The destroyer was requ sted to return to ENIWETCK by the direct route and to
continmue monitoring for radiation on the way.

Within three hours after shot tims, 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 LEIOY and all air and water
traffic south of a line through YVOMNE and LEROY were declared Radsafe Un- \
restrictod, Swimning 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 CENTEQ, -LiER (16" 7.1). An ‘exception
wag made to the effect that all "round robbin" flights which did not ever
fly the restrict.d area at less than 1,000 fect could be made without rad-
safe clc-rance providea all personnel wore film badgcs.

At 1325M WIL3ON 3 was dircctid to search out to maximum range at an y
altitude not to exceed 8,000 feet botween limiting true bearings 70° and
100%, and to cenduct a minimum altituae survey of “.CTHO if possible. (Sub-
sequent survey of WOTHO at 19154, 300 f<.t, in.ic~ted less than 10 mr/hr.)

In accordance with previous plans, NYKOPO Flight iAble was scheduled
for N plus 1 day and NYKCPO Flights Able, Beker and Charlie for N plus 2 days.
Flight ible on N plus 1 day w:s direct d to makc in-flight rcports at RONGE.IY
and LIXKIZP. All Flights on N plus 2 days were dir.ctcd to make in-flight
reports over each atoll in-the flight p~tterm.

In view of the initisl radsafe survey of thc islands indicating major
contamination confined to unly the northern gro ps and vast experience with
IVY 1IKE, the lago.n water sampling progrem was cancclled as unneccessary.

(It should be notcd that, du. to the IVY exocrience, the cmergency evacuatiom
play of ship re-cntry to the lagoon was not madc contingent upon lagoon water

sampling.)
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In accordanos with plan, CINCP.CFLT was advised at 200QM on shot day
of the currert radsafs situation. This advisory ecnsisted of the following:
No significant changes was made in the foreeast 72-hour air particle trajec—
tories, based on cloud tracking operations on N day all significant contamine
- ation wis moving to’ the east northeast and well to the north of a line thfougk
ENIWETCK and BIKINT, no significant contamination was moving toward UJEL.NGG™
ard confirmation was made of the NYKOPO Flights for Radsafe roll-up on N
plus 1 dag-and N plus 2 dayss On N plus 1 day the second 200(M advisory was- .
dispatched to CINCPACFLY. This advisory ind{eated no changes in the 72-hour \
forecast amd a preliminary report on NYKOPO Flight .(ble 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 mr/hr.

On N plus 2 days, the third and final 200(M CINCP.CFLT advisory was
dispatched, This advisory indicated that CINCPACFLT would be further advised
as circumstances required, and corrected the previcus 2000 N plus 1 day
information to the effesct that RONGEL.P and RONGERIX 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 and Charlie maximums in mr/
hr wore 1.5, less than 1, and less than 1 respectively, that no further
radiation hagard was forecast for the CASTLE series and recommended no further
diversion of shipping for radsafe ressons, The Post-NECT.R raeport to CINC=
P.CFLT on the status of ships and personnel doseages was submitted by CIG 7.3,
indicating in general, no additicnal significant increases due to NECT/R.

A major effort was devoted on this shot by the LEC New York Operations
Office ard Project 2.5a to delineate the NECT.R fall-out pattern using the
techniques devoloped on Y.NKEE shot, The final reports of these two agencies
are suggested as additional informaticn on the long-range aspects of NECT/R
ard 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 NECT.R Pre-shot amd Posteshot Winds from Task Force
Stations .

3. Forecast and Computed NECT.R .ir Particls Trajectories

4e NECT.R Ground Zero Hodographs

5« NECT.R Shot Day Ground Radiation Intensities Onesite

6. Air Radsafe Operation for NECT.R 4

7. Preliminary Results of NYKOPO ..irborme Monitoring Survey Flights o/a
1, May 1954

8. Summary of the Status of Transient Shipping in the PPG area o/a b
May 1954



AN EVALUATION OF WEATHER FORECASTS FOR NECTAR

-2 Yer Summary of weather immediately pricr to N-Day: Onr the morning of
“~ N minus-cne, the syifoptic situaticn was described as followa: .t 10,000 feet

a clockwise vortex was passing to the north of ENIWETOK, keeping the winds
light with southeasterly components. .t 20,000 feet a shear line which had
been soutlrof the area had moved north of the area giving light scutherly
winds. 30,000 feet, a small clockwise vortex was passing south of the
station toward the east resulting in west-southwesterly flow. .t 40,000 feed -
a clockwise outdraft near PON/PE was building, giving west-southwesterly flow.

2. The Weather Porecast: 5/8 cumilus, base 1800 feet, tops 8000 fest,
scattered tops to 12,000 faet; 4/8 altostratus in thin patches, bases 15,000
to 25,000 foet; 7/8 cirrus, base 38,000 feet, tops 42,000 feet; light showers.

as Observed weather: (based cn observations taken by all personnel
of the 'ICEP) 3/8 cumulus, base 1300 feet; 4/8 to 5/8 stratocumulus, base
3500 to 4000 feet; 4/8 cirrus, base 38,000 feet. No showers wers cbserved
at ENTWYETOK 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 weather: ‘/ilson flights (reconnaissance aireraft
near shot site) north of INIWETOK reported a brcken condition of stratocumu~
lus with tops at 4000 faet and a high cirrus cvercast, By 1800Z the strato~
cumlus coverige decreased but had developed vertically, scme tops being '
reported at 22,000 feet; tha cirrus layer had decreased and becoms very thin
and scattered, This description is basad upon continuous and careful obser—
vation, wherein no difficulty was snccuntered to compromise accurate obser—
vations, Following the detcnation, Wilson 2 :nd Wilson 3 reported consider-
able shower activity; 2/8 to 5/8 cumilus and stratocumulus, 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 faet.

3. The Wind Forecast:

HEIGHT H-2L H-l4 H-8 Haly OBSERVED

(Thsds Ft) - ENTWETOK
H-HOUR

%0 090/50 290/60 090/60 050/60

80 090/40 090/50 090/50 090/ 50

70 090/30 090/30 080/L0 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 2710/45 270/40 280/3$

45 260/35 260/4,0 260/50 260/L5 230/32

40 260/27 250/40 250/38 240/35 210/

Inel: 1 P-6



HEICHT He2l, Hel,  H-8 ey OBSERVED _

(Thsds Ft) ENIWETOK
‘ H-HOUR

: - = : oY

T35 250/18 250/35 2,0/35 230/30 210/09
30 250/10 250/25 260/20 260/20 230/17
25 ' 220/11 240/12 24,0/10 240/10 190/06
20 7 " Lt&Var 220/05 200/06 200/06 130/08
18 Lt&Var 170/05 170/05 170/05 1,0/12
16 Lt&Var 160/03 110/10 130/12 130/12
BFA o9c/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
o8 110/11 110/11 110/10 110/10 100/10
06 110/18 110/18 100/20 100/20 110/
'A 110/20 100/20 090/25 090/25 110/19
02 090/22 090/22 090/22 050/22 100/17
SFC 090/20 090/20 070/20 070/20 090/19

a, Comments on winds:

(1) 65% of the forecast wind directions were within 20 degrees
of the cbserved; 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 forscast wind speed deviated é knots or less
from the observed, and 82% deviated 10 knots or less, The maximum srror was
13 knots at 45,000 feet,



NECTAK

Date .————-{4 MAY 1954 Time —QR28 L Clovds (.-«M Bese w.;

Ters 3000 wigg, 8/8 AC/AS g, 12000  ypper 10710 CS !
WnlNl!ﬁ-LQ—);llon Sou Lovei Procswe JOOG.Hub  wind diracrion Q2Q degree Veloaity LT ke

. -
wm:-.ﬂ s Dew Paint ZB-F  Hemaiy 83.x Vaper presswe 863
Loesi woerher CLOUDY WITH SHOWERS -
Remerks SCattered Showers. Sky,Generally Chaotic Appegronce

Lotest winds aloft taken ...Em'vnfok

Is. Pesition Time 0800 M

ALTITUDE DEGREES KNOTS PRESSURE TEuP OEW POINT  HUMIDITY

Surface 090 19 1006 Mb 1259 ec) 247 oc| 93 %
1,000 Py 080 21 968 24.5 227 90
1,500 100 20 933 23.6 22.0 9l
2,000 100 g 937 22.7 | 2.1 N
3,000 110 19 9053 2.0 | 19.8 92
4,000 "no 19 874 19.3 7.9 92
5,000 1o 15 | 843 17.3 | 16.2 93
4,000 1o 14 8i3 6.8 18.8 93
7,000 100 12 788 13.8 12.8 94
8,000 100 10 787 10.6 083 8s
9,000 1o 1 730 10.5 06.3 78
10,000 1o 4 704 9.3 03.8 77
12,000 120 17 653 5.4 02.6 82
14,000 110 18 606 3. 00.5 83
16,000 (30 2 562 -05 | -2.8 84
18,000 140 2 522 -4 -12.9 50
20,000 130 08 488 -5.8 -18.8 398
25,000 190 08 398 -18.0 MB MB
30,000 230 7

35,000 210 09

40,000 210 24

45,000 230 32

50,000 280 33

51,000 290 38

REMARKS




/"

-Surface ;

2000

4000

6000
&80Co
10003
120C0
11002
16000
18000
20000
255C0
23cce
2503
40000
L 5C00
50CC0
55000
60000

o825

1116
1010
1014
1210
1504
2020
2615
2515
2525
2239
2654
2819
27,

BIKINI-NECTAR SHOT, Q620M, li MAY 1954

pA

0820
0920
1023
1225
1122
1220
1322
132
1318
1320
1209
3002
k24
2319
2218
231
2443
2753
2949

LEVEL  H-6 hours H=3 hours

SHOT

OpEN uny op

H#3 hours
o075
0815
1014
1122

HE6 hours

Opel uny ol



ENITETOK-NECTAR SHOT, O620M, 14 MAY 1954

LEVEL  ,H=9 hours  H=3 hours SHOT H#3 hours H#9 hours
< - A

“urface 0721 0625 0919 0720 0920
200 0926 127 1017 121 1017
woo ¥ o923 1123 1m9 w7 L
6000 1027 0814 nu 1012 1615
2700 1010 0913 1010 1211 1614

12700 1305 1113 1y 1314 171
12000 1310 1214 127 110 1917
14000 1214 1212 118 121 2018
16200 111 1311 1312 1216 2015
18000 1005 1313 112 2007 1915
2600¢ 0103 1807 1308 1518 1913
23900 2709 2308 1906 210 Cala
20000 279 24,20 2317 2012 Cala
35000 2334 2225 2109 2125 1814
4:000 2436 2237 2124 2127 1809
,5000 2054 2432 2332 21,21 Caln
500C0 2843 2838 283§ 2821 Calm
55000 2820 2935 2938 3126 2312
60000 3503 1118 2016
65000 0914

70000 0936

75000 0946

8Q000 0952

/2-,0



KUSAIR-NEGTAR SHOT, 0620M, 1A MAY 195

LEVEL H~6 hours H=3 hours SHOT H#3 hours HAD hours

“surface * Cals  ©  Calm = Calm 1307
2000 1210 1716 = 1616 1415
1000 ,/1’513 1616 ; 1610 1315
6000 1410 1418 3 1707 1513
8000 1410 1616 1911 2104
137C0 1609 1412 2014 1912
12700 1817 1514 2212 2208
11000 1718 1516 1915 2210
1.6000 1621 1616 1614 2311
23700 1820 1613 1616 1912
20¢0 1621 1516 1420 1513
2500 1517 1649 1517 1513
30010 2314 2302 1708 1613
35300 2606 25908 1106 2304
29nC 2411 2418 0504 0508
153C 2523 2513 1410 1416
50000 3225 3424 3406 2505
55000 3326 2607
60000 2521
65000 1706
70000 1033
75000 1142
80000 ) 952
85000 c968
90000 0965

1277



KVAJALEIN-NECTAR SHOT, Cé20M, 14 MAY 1954

LEVEL  H=6 hours H-3 hours SHOT  Hf3 hours  H#9 hours
< surface - oML = o7L, = 0712 1111
2000 0913 1019 =§' 124 1409
w000 J 1017 1122 g 1224 TATA
6000 1218 1220 1316 1419
8000 11 1215 1112 1318
2.0000 113 121, 0909 1316
12000 7 1114 1014 AL
14000 1216 1012 1106 ule
16300 1213 0915 108 117
18000 AVAL R 121 1210 1517
20000 1515 1510 1609 INTA
25000 2013 1611 2016 1902
30000 2109 1509 2120 1312
35000 209 2010 2123 1404
40000 221 2510 2325 2006
45000 2738 2525 2524 2517
50000 2956 2730 2825 2914
55000 2557 2964 2817 2924
60000 2631 3305 2518
65000 0620 0903
70000 1046 0928
75000 1049 08wl
80000 \ 1142 1160
85000 1061 0726
90000 1060

P- -2



JAJURO-NECTAR SHOT, 062Q%M, 14 MAY 1954

LIVEL H-9 hours H=3 hours SHOT Hfz hours H£9 hours

< Surface 0909 & 0909 = 0907 Cala
2000 0907 1118 2 117 0710
4,000 ,,,~ T101L 1415 ; 100 o7
6000 1015 1016 & 1018 1012
8000 1116 0823 1016 1016
10000 1011 0925 0912 0913
12000 0907 0822 0916 1014
14000 0907 0714 0815 1116
16000 1210 0614 0716 0914
18000 1308 0816 0715 1012
20000 . 1512 0815 o711 1214
25000 1517 1509 Q710 1515
30000 1520 1709 0911 1426
35000 1715 - 1515 | 1210 2309
14,0000 2013 1818 2010 2624
L5000 2326 2118 2828 2824
50000 2944 2743 3139 3227
55000 2731 2205 2219
60000 1307
65000 507
70000 S93L
_ 75000 ) 0950
G000 085i
85000 ' 0758
94000 0270
95000 0761
100000 . 0853
105000 0820
110000 o817
A2 r3



LEVEL
., Surface

2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
40000
45000
50000
55000
60000
65000
72000
75000
80000
85000
90000
95000
100000
105000
1190C0

4

PONAPE=NECTAR SHOT,.O062CM, 14 MAY 1954

u-g hours

0906
o822

.- 0829

0839
o647
0635
0633
0627
0614
a5
Q0613
0b28

0811

205
1907

- 0918

0909
2705

Y

He3 hours

0905
o092,
1020
s
0713
0619
0529
0529
0527
0623
ora
an?
0308
0912
1306
31
7604
2705

/P L

SHOT

opel uny oy

Hf3 hours
Cala

1316
1317
1316
1508
1614
1416
1317
1219
1010
1010
1010
0810

1209
3024
2918
0804
1218

o857
0855
0973
0961
0998
0951
c922
09C9

Hf5 hours
Calam
1410
1613
1418
1808
1908
2206
2220
1922
1825
1525
1415
1810
1810
1617
1006
3307
2004
2405
0410
1225
0952
C9é1L
0967
0997



RONGERIK-NECTAR SHOT,; 0620M, 14 AY 1954

No Cbservation l/ade

P
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'g. SCALS
1. ENIWETOK OBSEAVED 13/1200°'N MAT §
2, ENIWETCY OBSERVED' 13/1500 M MAYs




P :..\ ’ . ) ! . N : ) . . . .
N : C ot I
' ' ' 503 FORECAST=ENIWET'X - 14/0620 M MAY 54

oo ' SRR (WADE AT 13/1700 M WAY SK) .,

Q-\ﬂ




Ly

-4 scarz’

.

ENIWRTOK CESERVED 13/1900 ¥ MAT 4




3%0

N

Ty scase
" ENIWETOX ORSERVED 13/2100 M.MAY 54 .

100




200

) o ") SCLE -

. © (MADE AT 13/2200 M MAY S4)

) gﬁ L] ) } .. - 2
. . -
' - ‘5‘9 ’ * ' »
L 4 P>y »
3 ‘ %'
3'9’ <
A .g\°' e

ENIWETOK FORECAST for 14/0620 M MAT 54




} .SCALE -
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AIR R.D 3.FE OFER.TIONS FOR NECTAR

THa atomic device NECT.R of Operation C.STLE was detonated at 1820'Hours
ZEBR:., 13 May 1954 from a barge locatad in the IVY MIKE crater ENIWETOK .TOLL.
NECT.R cloud reached an altitude on the order of 70,000 feet, The .ir Rad
Safe opepations in connection with this detcnation were successfully conduce
tad a.ngz:sulted in much timely information on the Post-ewvent conditiocns,
not only on the shot atoll of RIIVETOK, but also the adjacent arvas. Cloud
tracking aircraft obtained data which indicated that the lowest section of
the NECT/R eloud stem, up tc twenty thousand feot, was moving to the westle
northweet at approximately 15 knots. This movement, plus the low intensities
encountored (a maximm of 2 mr/hr at H plus 5 hours), established the fact
that this portion of the cloud did not constitute a hasard to UJELANG .TOLL,
120 miles to the southwest of ENIVETCOK., Other later contacts were madse to
the northeast -f GZ, These werc primarily low intensities and were undoub
tedly fr-m the mid-level cloud between 20,000 and 60,000 feet, "From the
metaorloglical data (see hodographs) cne would predict fallecut fr-m these
levols moved to the north initially and then to tho west, and that the mid-
levels had an increasingly more northerly movement with time after HeHour.

On ths dasis of the foregoing it was apparont that there was no hasard to tho
populated at:lls within or without the Pacific Proving Ground, with special
consideration given to UJEL.NG. This premise was verifiad by a destroyer

on direct course from UJEL.NG to ENI'ETOK on the aftermcon of that day and
again by subsequent precision aerial survey flights (NYKOPO Flight .BLE on
plus ono day, and Flights .BLE, B.KER and CHARLIE on plus two days)., Thers
was no evidence of significamt fallcut outsido the Pacifie Proving Ground.’

2. CENERAL:

a¢ 3Sources of Information:

1. SUMLRY: q

Cloud traciking information for NECT.R was avajlable from four
sources, The contribution of cach of thase sources, which are listed below,
will be discussed in subsequent paragraphs.

Sampling iircraft Raports
Sweet-Jour Reports

Special Cloud Tracking Flights
WJFOT-L Flights

(Nota: NECT.R being the last shot of the series, weather reccnnai-
sanc3 ceased at H-hour, Ccnsequently, no longerange coverags was
availabla on areas normally cf mutual weather/radsafe interest,
Since such areas wore not ordinarily eritical from a radsafe point
of view, and consiering tha NECT.R wind pattern, this loss was of
minor conssquence.)

Incl: 6
P-31



b, Over-all Cloud Movement (within the PPG):

The observed ENTWETOK winds on NECTAR Day are plotted in the - -
hodographs. From the hodographs it can be seen that the NECTAR cloud, whose
naximum height was of the order of 70,000 feet, was influenced by two wind
. shears: The lowest level of the cloud (surface to 20,000 feet) was driven
by winds from the sast southeast which averaged 15 kmots. 3ince this sidment
of the cloud had a southerly component, no contamination was expected to move
toward UJELANG. This was verified by the two clowd trackers ooerating
southweat and west of GZ from H plus 2 to H plus § hours. The only contacts .
mace bysthese aircraft were very low intensities at the northern part of their
racetrack holding pattern. The initial movement of the middle cloud 20,000
to 40,000 feet was influcnced by ths generally scutherly winds at these
levels which had sn average velocity of 20 knots. s indicated in the hodo=-
graphs, the depth of the southerlies in this layer increased %o 45,000 feet
by H plus é hours, The forecast, as amcnded by later wind observations, was
essentially verifiad by the cloud trackers, all of which were subsequently
used to search unwind in the northeast gquadrant. All significant fall-out
appeared confincd to an arca north and north-northeast of GZ. No atolls were
materially affect d by the N CTAR cloud.

3., S.u-PLING ~IRCR. =T RAPORTS:

8 in the casc of previous shots, thase resorts were recorded by Rad-
Safe personnel at thc Gommend Post on ELIER from plus two to plus six hours.
Raports from thesa aircraft provided the first data available on the maximum
c¢leud height and initiczl cloud novement. The sampling activities of the
planes confirmed the accurecy of thc forecast air R.DEX to scme extent, howe
ever, due to thé great amount of cloud cover (in layors from 2,000 to 50,000
teet$ , actual contacts with GILD. (the atomic cloud and associated fall-out)
were few, .8 would bc excucted, thae aversge radiation cxposure of the air-
craft crews was rel-tively low,

Lo SWEZT-SOUR REPORTS:

These reports were submitted b any aircrzft encountering radiocactive
contamination and not reporting by other means. No such reports were received
following N.CTaR.

5. SPECI.L CLOUD TR.CKING (:TLSON FLIGHTS):

a. The initial phases of the ¥.CT.R cloud tracking effort duplicated
thess which were so successfully employod for orevious shots, Two WB=29's
WILSON TvQ and "ILSCN THUE, were placcd in a helding pattern fifty .iles
west southwest of GZ at plus two hours. .s will bc scin from ~ppendix I,
the laocation and oricntation of this pattern was such than cny low cloud
scgment noving towrrd UJZL.AG should be interceated by -oth thesc ajrcraft.
Instcad of centering the holding pattern on the line between ENEWETCR and
UJEL.NG, two taircs of the nattern was plrced north of this line in order to

P-32



[ X]

inerease the probability of picking up some of the contamination moving to
the west northwest in the Iowest shear level,

b. 48 indlcated in App I, only a few contacts were made in the holding

- patterd, and thesewere of low intensity., Since these contacts wers low and

in a reégion well north of a direct line from GZ to UJSLANG, both WILSONv®Y
aireraft were ordersd upwind to the northeast quadrant at approximately 0000
Zebra (plus 54 hours) and destroyer (staticned at UWEL.NG to monitor for
radfatiop and to be on the spot for an evaecuation should such becoms neces—
sary) wds ordered back to INIWETOK upon reccmmendation of RadSafe,

¢e Subsequent contacts by the WILSON aireraft ‘were minor, and served
mainly to verify the forecast as modified by the observed deepening of the
southarlies throughout shot day,

d. VYILSON flights subsequent to ILSON FOUR were cangelled when it
appeared that no appreciable air contamination existed in the vicinity of
the test site except to the north,

6 [ A'.FO 4« -, $

AFOAT=1 sponsored flights made sample collections of radicactive debris
at several ramote locations, In all cases debris was found to be widely dise
persed through ocut the ganeral area, and of a very low intensity. Further
there is considerable doubt as to the samples eminating wholly or partially
from the NECT.R detonation. The results of thess collestions are tabulated
belows

Z Time Bositjon _  iltitude _  Counts/min/he -
160824Z-1611342 LN16IH-L 1680 18,000 9,000
(plus 60-63 hrs) (600 miles SW Hawaii)

171600Z-1719202 OSN 158W - 10N 165W 138,000 20,000
(plus 96-99 hrs) (840 miles S, Hawail)

1807002-1811152 08N 156Ww2IN 158W 10,000 146,500
(plus 109-113 hrs] (900 miles S Hawail) ' '
1501122-1501352 14N 152E-14N 153E 2,000 270,000
{(plus 31 hra) (660 miles NW Guam)

L504,00Z-1604582 12N 146E-1IN 145E 2,0C0 25,000
(plus 58 hrs) 1,000 miles W Guam)

7. IN-FLIGHT EXPOSURES:

i1l in=flight exposuras of the aircraft crews participating in the clowd
tracking effort were well within the Task Force limitaticas,

P-33



AIR RADEXs

. Because of the few sampling aircraft contacts following the shot, only
a general verificatiocn of the early cloud movement as predicted by the e

RADEX can be assumed. Based on later cloud tracking and low-level ovar-

water surveys by the Health and Safety Laboratory, NYOO, it appearsd that

the RADEX was reascnably valid,

5. odoustons

a., The Alr Rad Safe operations for NECTAR were successful. In
particular, the cloud tracking operations early established the fact that
there wers no elaments of the NECTAR clecud which necessitated the avacuation

of nearby atolls,

b, JAssuming that the forecast winds and trajectoriea are reliable,
resonably accurate forecasts tan bo nmado of the areas which will be subject

to fall-out.

¢. No hczardous foll-ocut was forcecast for the GU/M, PONAFE or HAWAIT
areas as a result of NECT.R.

10, RECOMMEND..TIONS:

None,

1 .ppendix:
Wilson ./C Plot
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KWAJ.LEDE 151335
LE 150722
UJ.E 150733
WOTHO 150800

s JLINGIRAR. 150834
RONGELAE I3, 150907

RONGERIR 15092%
T-ONGT 151046
=
UTIRIK
Tulis 151208
AILUK 151228
JEMO 151248
LIKIER 15133%
M XIMUM RE WINGS OTHER
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- SUELARIE OFF THE ST TUS OB TLNSIENY SHIPPING 15 T PROV.REN o/ 148 M09 195y
- : . G T kel

i PUN nutmn\sreOtot informtions- "

as USS m.x..cou (~0G=53) ETD mm'or. 1312008 for KWAJALETY,.
SCA 13 knotew

mm EPPING POREST (LSDwi) 9~40W, 172-108,. 30 13 knote, 5T BLJLLEL.

Ce USS APACHE depart BIKINE 1322000 witds YC 1082 in tow via route pointes.:
10~55W, 166-108, 10=558, 175-(CF, thence grea® circlt to PEIAL, ETL PiaRls
250800Z.

4, USNS MERRELL, ET. GU.XM 15 May;
¢, Negative search in ..rea EVELYN N-X day)-
2. CCMNAVFORM AL NAS source of informationp.
a. Na PacMicronesian Line vessels in the arswe..
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