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TAB "I"

PROBABILITY OF OCCURRENCE OF UPPER YINDS WITH SOUTHERLY
COMPONENTS IN THE ENIVETOK-BIKINI ARRA

2 Inelss
1. Percentage frequensy Eniwetok winds with scutherly
components (1 chart
2, Wind=Time Graph (2 charts)



FOREWORD

Classified material has been removed in order to make the information
available on an unclassified, open publication basis, to any interested
. parties. The effort to declassify this report has been accomplished
specifically to support the Department of Defense Nuclear Test Personnel
Review (NTPR) Program. The objective is to facilitate studies of the low
levels of radiation received by some individuals during the atmospheric
nuclear test program by making as much information as possible available to
all interested parties.

The material which has been deleted is either currently classified as
Restricted Data or Formerly Restricted Data under the provisions of the Atomic
Energy Act of 1954 (as amended), or is National Security Information, or has
been determined to be critical military information which could reveal system
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 THS ENIWETOK-BIKINI AREA

-~ (Bxtract froa detailed studies made on this
- subject by the Task Force Weather Central.) it

winds with southerly components at Eniwotok are much less prevalent
than winds with northerly components. Up.er wind data obtained by rawin-
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’ conm-
ponents (1.e., east-southesast clockwise through west-southweat) have occurred
about thirty-five per cent of the time during the months of lMarch through
July at lavels 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 frequency of east-southeast winds at about 10,000 and
16,000 feet and the high frequency of west-southwest winds above 25,000
faet., A slight trend for higher occurrence of winds with southorly com-
ponents is indicated as the season progresses.

Extrems care must be taken in drawing conclusions from these data
for three rcasons: :

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

2. The variation of Marshall Islands weather for a given month 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 comparcd to April, iiay
and June. The waather of larch 1951 constituted most of this
abnormality.

3. The dats are tabulated for sach level without refarecnce to adja-
cant levels.

To cvaluate the importance of the third factor, Item 3 above, a tixme-
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 Bilkdini were
very similar during tho ontire period except from 23 April through 5 lay.
The winds werc more southerly at Biicini than at Eniwetok during that por-
iod; and Bikini winds are shown for comparison purposes, From this graph,
data were obtained as %o the simultansous occurrence of southerly winds at
50,000 feet and at levels below. The results are shown in Table I following:
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ALTITUDES : ) DIRECTIONS

120° thru 240° 100° thru 260°
.9 S0.0m:t.o 30,000 | 3.4% (16) 10.8% (51)
20,000 to 20,00 2.1% (10) 608 (39)
50,000 5 10,000 4% ( 2) 2.3% (11)

Notas Percentage frequency of winds of given directions occurring simul-
taneously at all lavols balow 50,000 feet. (474 observations during
period 1 January through 14 lay 1954. Cases in parenthasis.)

- Table 2 following, shcws that winds with southaerly componants have
occurred as frequently during these months of 1954 as they did in past years.

TABLE 2
- 19L° 946, 1950, 1951 & 1952 - 1954
,000 fe. 328 10,000 f£. 30%
5,000 £, A% 25,600 . 24
50,000 rt. 35% 50,000 ft. = 4LOX

Note: Percentage frequency of winds with southerly comp-nunts January,
February, March, April thrcugh mid-May 1954 as comparad to previcus
years.

From the above tablas, the following cunclusions arc drawns

1. The uppor winds during CASTLE were as favorable as paat years
for such an oporaticn; this was a fairly "normal" yaar.

2. Winds with proncunced southorly cumpcnents (SE through SW) at all
:vels between 10,000 and 50,000 fect cccur simultanecusly about
2o every fourteen times (i.e. 2 times in 28 cases) that winds
th southerly compcnents occur at 50,000 feet. Winds with pro-
ancad southerly components at all laevuls can be oxpectaed to cceur
-out twice per Xonth.

3. VO and ROMED ovonts of CASTLE occcurred on tho best possible
Jays during March though a mure favorzble 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. Wnile UNION and YANKEE devices wera detcnatod on
the next occurrences uf acceptabls wind ccnditions, the ccnditions
were not as markedly acceptable as on former test days. The
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winds were definitely more favorable at 3ildni than at Eniwsetok.
NECTAR was detcnated ca the very next favorable day (Incl 2).

ot
—— e~ ¢
2 Inel
1. Percaentage frequency Eniwetok
winds with scutherly ccapon-
ents (1 Chart).
2. Wind Tize Graph (2 Charts).
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WIND TIME GRAPH
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WIND TIME GRAPH

BIKINI ATOLL, M.l
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TAB RJ'“

EXTRACT FROM TG 7.3 FINAL REPORT
(R.DIOLOGIC.L 4ND MEDIC.L SECTICNS)



TA T

Part 1la - Radlologicel Safety
1. Discussion

A temporary washdown system concisting of hoses and special no~zles
connected to the fire main system, like thet used in IVY, was ‘installed,
by a SuShins representative on all mamed ships sngaged in CASTLE, with
the exception of the USS TaWaKONI. The TAWAXZONI reported to CTG 7.3 for
the operation with a washdown system alrealy installed by the !hipil
force frem ;tandsrd ship's fire fighting equipment (hoscs; nozziu end
avplicators), and this system was found quite satisfactory aod was used
throughout the cperation as necessary. The theory behind a w;ch.down
system 13 that radliocactive particles landing sn a dry deck will tend
te settle in pores, cracks and fissures, while neerly a.ll. of the sams
particles falling on a wet déck with water <lowirng cver it will bde
carried over the side. This theory is well borne out by the results
of the ships in CASTLI, including the experiment \giﬁ; two YAGs, éhly
cne of which carried a washdown system. The washdown systems ro&uced.
contamination of weather surfaces to a small fractisn.of what it was
on surfaces not protected by a wg.shdwn systen.

It wes founﬁ late in the operation that largs area.,__of the sea's
surface are ‘si;niﬁca.ntly radicactive after a "barge" shot. (Although
there is no positive evidence on the subjsct, there 18 reason %o
telleve that this effect is alsc present on "land" shots though
protably %o a much smaller degree). These areas m;.x qitend for
several hundred miles downwind ;rom the shot sita.and persist for
several days. Ciffusion and settling seemed %o be slow, decreased

3 Ca
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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 suspectsd that, before this discovery wes ’
definite, in a few crses ships entered an area of this tjype, mlltook
the rediation from ti;. contaminsted ses for fallout, and tumed on
ths w.u!.z.down system. At any rate, in soms cases the washdown systen
did not f;duce radiation reedings. Readings. did reduce sharply at
a later time apparently when the ship left the srea whsre radiation
had deen anéou.ntand.. ktar leaving:these areas ships reported
radiation -ad dropped to almost zero. |

The washdown hose deteriorated somewhat during th; operation;
it ruptured occesionally from the vater pressure, end its porous
surfcce wee hard to deconteminate. ' ) |

The PC 1546 hod 'ozily 2 low fire main pump capuacitys ao.a P-.5OC
pump “v. installed %o supplezent the ship's fire main pumps, This
proved uns'a.tisfe:eitory because:

a.. It wvas difficult to maintain water suction for the P-500
when und.lerwa.y; _

b. Pump stoppages were frequent dus %o A?ﬂt ergine;

e. Pu:rg stoupages occursd due to- fuel exr.au;t-i.og;

d.. | Perscnnel tendlng the Tump were expesed. to radiatica.
The proﬁlen was solved more cr less satisfactorily by using &o
fire mgin- pum_u.only and decreasing the size of the weshdown systen
nozzlas ﬁo a péinﬁ wbere_ enough pressure coulq. Abe._ neinteincd in the
syst;u to gj.":e P relatively small dut fairly uniform sprey co-erﬁge

Jumsd |



ovar the sh.:l.p S T

During opera.tion of the washdown systenms 1t was found. neceutry
on all shipl to heve a few persannel topeids and expo sed to rediation
in order to clear fire mein strrinors, renla.ce mptured hoses, and.
to.t;.kudkinks out of the hoses vhen the wgahd.oun_ systen was first
turned o—x:'x. . |

T$ feciliteto dcco:iumzne.tion of halicoptarn returnin; ’td the
BAIS O!C after rediclogical exposure, a large (60 £% x 70 £t} ceavas
rectengle was constructed of 20 ounce canves. The terveulin wes
trea;ted. with canves preservetive for weter proofing. When the terpeulin

wn 1n nlece eft of the elevator the sidcs were re.iled by use of

stenchidns end wire coble to form a so-called "bathtub' Tresh watei-

‘under prcasuro was provided on thd flight deck by using & P-500 pump

connectei to frosh water cains below Adecks. | The "l;é.thtub' was equipped
vith téo drrins which wero. tended over tho .s,id.e.. '

Protective clothing recmmended to the shins included coverells,
;ntrine'ca'.), rubber boots cnd rubber gloves. This clothing wes found
setisfactory for koecping the Yody uncontenminested, end is“nuch. more
precticeble for work in hot climates then weterprcof suits, Specizl

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

- use wes rbrndoned Becouso persomnel suffered frem heet exhoustion after

atout helf en hour of work.

All uaits af TG 7.3 were given sn ntomic defanse imspection. On
shine this consiatcd of ad ~tomic defcnse exercise £2d on inspection
of shin'a closure 27 gas tight eavelopo, deéontrainction stftlons, -
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weshdown system in operstton, Badiological Defense 3ill, recdiac
equipment, decs nrtahinati'on equipment, 234 pre-catrminetion pre-
oeration of the ship, Liditioga; ocbservers as rcquired were ob-
tained from other ships to #uiat in th:ece inspections. The
atomic Defense Zxercises were conduqted similerly to stendard
nryrl bettle problems except that they simulrted expected CASTIE
conditieas rather than battle conditions. JFor exrmple, the
nroblem usually storted g.gsum;nt that a device hed becn explodmd
seversl hours before ond that the ship was in a normal steeming -
condition. AUsina previously propared lists, ocbvservers then
told monitors the sirulated reedings according to. the designed
pm'bl@ which had beea worked out in detail. '
Although ell ships hac, sgent considervhle time snd effort
o.n.Badiologice.l Defeny=. lhe'. ing;ecttcna Trovght to light
nuzersus sncll deficiencics which 'sre corrected. Lactures
were given by the inspeciing officer and were fcllowed by
question end angwer P3riods to reprir rarty pe}sonnel,d iTing
the inspection. Thes2 leclurcs served to promote respces for,
end at tho same tine aila;: unwarrantod fear end apnrchessicn of,
the efft.:ctu 3% redietico. T‘:.?‘ins_:ectrians Asnrlicd f fha
ship's 'Je:‘s::;*.x.*.’. cnxrliiecce 12 thelr ehility 4y 9ok Lhene
selves frog rrdicti:,:; €ad thus iopraoved msrele in meony cases.
‘4-11 in<pections werc ccnsidared satisfectery, end sudceguent
evc.nts TTOTIQ tnels vl .




Usually the. Atomic Defense Bill was ba.;eé: on ;he eta.ndafd. biil
for the type shin. The tyéo standard was sa.tia'factary 1‘n ell ceses.
Howewver, a supplement, detalling dirscéions on operation of the
weshdown system, wes required for eech’ ship, |

A gerious prablem encountered by 1l ships is how to opernte the
engineering plent in heevy f2llout' without excessive centamination of
the cngineering specos. lLarge volunei of rir .a.'n necessary %a cool
some of these spaces, aspecielly when ope'ra.'ting et or near full
powor, &s woiuld very likely be dume in battle. Ia neny ships the
eir requircd by boilers and dicsel cngincs is drzswn fro= the enginec-
oring specc rather then fron topsido, necossitating a la.x;gc flow
of air through the cngine.ring spece. Nevortholess, ia CaSTLZ,
cven with the vamshdo>m systems in operrtion the enginccring speces
of skips were contaminated much less then the weether dccks, end,
in gecnerel, enginecring personnel reccived lcss radiation them
deck personnel. These results mi ht not have beer obtained had
the ships becn operating in fellout et full vewer. In the absence
of scientific confirzmetion, the foilow'.ns con jocturcs are nade:

e. Lerzer redicective perticles are not drawn into enzineering
spa.t';es due to their aize end weight.

b. A large provortion of the smeller radissctive perticles which
are dravm into enginscring speces are erpelled thraugh the erxhaust
systoms, boilers and dicsel engincs,

c. Br ioactive particlcs are nossibdly trapped in the weshdswn

sprey ond washed ovorboard instead of entering with the air.
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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—
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golrg req;ir'ements.(b) end (&) 2nd the expressed Cesire of the JUF
Commander thet »:hey not be moved, Because of the sdditionrl require-
ments far early “clicooter survey trips pad the cerly cdispetch by
nelicopter of an’ cmergency sirfield crew for tho rirstrip on the
ENINILS Island zroup, ihe lerge ships were retained generelly in
their pro-shot positions sfter the deto;:m-ticn until a2bout 080CH,
when sudden and repidly increasing raclosctive follout was detccted
on some ships. at this tinc, ell ships were ordered to take ell
possi‘ol.e racislogicel defense damege control mersures, iacluding the
euploy;eﬁi_ of wrshiown <dyatems, ér.d. to proceed to tha south et hest
speed.

Carrcneinz about 0800, highly radicective, wisidle, white
perticles, £bout the size of pinhceds, bogen teo £211 on BaiROKD,
FEIZID, LIS and OURTISS. At this tize B.IZOKD wrs edout 31 miles
from ground zers. In spite of the continuous use of washdown
systems, concentrations:;of up to several roemtgens per hour built
up on 3alF0X0 end FEILI? (plane zuerd for 3-I2CXJJ, wi't':. averaze
readings reaching 500 and 750 mil.ircentgens per our, respectively.
The fzllout ﬁattem w08 not symmetricel, since both ZSTTS end CUETISS,
eonrdxizetcly the see distance from ground zerg as 3..IHCKO but on
oppositc sides of rer, received lees contazin~ticn. Other ships,
including t!".csc which hed Heen moved southwer? heisre the Cetcnation,
receives nonc of this eerly fallout.

In acd2ition to the —e.;e.rly heevy fallout encountercd hy some shins
during tho moraing, in the 2fternocn an? narly evening of 1 larck,
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1ight, imf'i'li'ble f;ilou.t wes detected by all ships. This fallout
commenced about 1300k, resrched a maxtmmun about 1800k and decreased
t5> alnoat zors by 240Ql. 4averege recdings during 'thi's period
reached }00 or per hour, with caxizun concentration up to 475 or -
per hour. Ships experieacing this fellout werse 1ocated in the .
genoral area botween true beerings 110‘?'1‘ to 155°7 ‘700 ground
zero, ¢istences froz 20 to 70 niles. | '

,

Tcconteninection of the ships by the ships' own deconterination

)

crews, plus.meturrl redioactive decey, brought the redioective
intengity “own ropifly. appendix ilaa-I shows a.vera‘g'e tﬁplide :
intensities in millircentgens per h.oﬁr { germe only) of the ships
receiving significeant fallout. -It'w-.l.il“oe noticed thet “hila
the 3.I0X0 and KILI.? ;mre the z:nlt‘-‘hee.vily conterins ted in the
tegianing, the G!P-S! was the 2ost heevily conterinsted one week
leter. It is bdelieved thet conteminat‘ion clung to the GYPSY
longer then to other éh_ins heceuse o% the condition of her top—-
side, which wes quit'e fuﬂ_:y. &t‘!.o'?.l'xe:.'~ fécto: tending to ircrease
redioactive 1$tonnity on the GYPST wes .her'emplcyt:ent the first

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

gcar from the bBottonm of the lrooon. ‘

Thre. (3) bargos, ian (10) LCUs azd ten (10) ZCls were
. enchored or aoored in the southeast pérticn .c‘f the lecsoon off
INYU Islend (ebout 20 miles from ground zar.o) prior to the
dotonntion, as it was not considered oracticable nor safe t;
teke thes to sca in the p;'ewiling.' weether. BILLI GBOVE (LSD-2)

-
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ned evocuntad a full lsad of eichtecen (13) other Lils c2¢ cae (1)
TR in her well et shot time. Those craft left ir the lozoon
suffered no éezoge from blast, heat or “rve sction, Yut 2ll were
hearily ;ontaminateﬂ'by reélorctire fallout to such an cxtent
thet ebout twelre (12) hours sfter shot tiic, they ned a rréio-
cetive intens;ty averagin: sevcrel rocnt.cas por hour. Subseguently,
all.wcrp washed Cown with hoses fron otier vessels (the hizh
presrure hcscs of GYPSY croveld narticul rly effcstive as 3YPSY
could mrneuver in the close vicinity of these creft), followed
by & thoroush Jeeconteaninetion vy a’ditisnal hosinss end scrubdbings
by cecéntecination versonncl who, by this tizc, werc sble to Yorrd
the craft. 4ll these meesurcs were sufficlently ef-cctive thet
avere.e ra?foecti"e‘intensity 0f thase craft by 22 ilrrex ves oﬁly
sboug two (2) =r per hour, | v

On 27 ticrch 1954 the second nuclerr explosion (R0130) wes
‘etoneted. IZxpertimentel "Liberty" shivs of nmraject 5.4 were sub-
Jected to intemse radioactive fzllout £s plemnaeé, but other ships
recetred no ezrly fellout. Eowever, after ebout 3T hours, nost of
the ctrer ships of Task Greup 7.3 enchored in 3IZINT Lz zosn corenced
recetvin: “rllsut wrick proved slisht relr<ive to tart froa 32aW0,
tre hizhest evereze tonside intensity ot eny tice Soin; 42 nr per
Zoure.. Izployment of washiown systems, visorous deconteninatien,
en’. naturel rallcactive decay steadily rciuced contacinaticn.
appen’ix 1lc-II sho's rediocctive intensities of 13 shins et ver-
fous tfzes following 30.°C. These shins were in or neer 3IKILI
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'Laﬁ-oo:;. 'Ii will“oe néitc.:ed froz this eppen’ix that molst of the
fallout occurred botween 40 and 48 hours after the explosion.

ALl aots lubnemt to nowo produced no significant fall-
out on ships, except that the LST 762, which hed Yeen relsased
fron CLSTIE end was emroute to Pearl Harbor, and the LST 975,

' which ves acconpenyin; the LST 762, received fellout fronm
Ym at appronutoly 13°§, 177°C (eporoxinetely 700 miles
from end 30 hours after the explosion). average topside
1ntonlity wac as nuch as 20 ar per hour at onc tine,

mm enchorod 1n BIIIIII legoon, an? such LQ!s that could
not ‘ce tokon to sea in KBLLE GROVE, ecain receive’ moderate to
homry tallout toJ.:I.ovrine YANET apn® WWIOY, Teconteminetion
‘measures similer to thosé erployed following 33;70 excin proved
effective. ‘

appendix 1le~IlI ghows the contaminaton of ships at sbout
the time of their rcleace from the operation. The TiGs ere not
‘ included as \‘.heir decoatoninctisn is not camnlote a2t the time
of writ'in'g t}‘.il repor:J "v‘t'i.:'.a' the exception of LlUs and bdarges,
’there were no ret'.iola.zica.l hezlth hazards on any ships listed
ip.a\ppendix lle-I1I “on relemsed from CeSTZZ. 4t thet tirme,
ti:; hi::hef rrédoeetive inteneitiss on these s-ips ves limited
to mll aress such es enchor cheins, towinz ccbles, eveporstors
and ccnc‘onnru.

*‘evvl aircra.ft we 3 e \ntv.ninated. with radicecti-e mtcriel

a8 nucher of times. BHovever, E‘.acoﬁtemine.tion meagures xept
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redlological exposures of eircraft personnel to low vzalues. There
were no radiclozicel health hazards on cny nevel eircraft when
releésed f}cm Coeretion CASTLE,

The seas were unifor=ily too rough to senz ZCUoAiato the open
scc &t shot time. The {37 was towed to sea for each BIEDRII shot.
Otier beorzecs and all Wls &t SLA-JI were rnckorec or noored necr
88YTU Islend for ecch 3IXINI shot. As e result, these craft had to
be decontemineted efter BFAVO, UNION ane YAURES befﬁre use.

Tasic Unit 7 of Trsk Group 7.1 wrs charzed with sccomlishinsg
protocdosicetry for the entire Task Force. 3Beccuse of fevrrrble
experiences on previcus overstiong, oriinrl nlrns were to suzply
fila brfzes to all versonnel erpected to recelve simificrat coounts
of recddetisn ond £5 e representotive ICp of ~ther derssanel. To
feecipiish its photolcsizetry missisn, Trsk Unit 7 rel en eir

rz."itimrze"1 t*ri‘ar, cﬂntaininf a complete phaotelssizetry lebore-

v’

tory, locatce on the hrnser leck of the USS 2.IZ0X0, e vphotodosinetry

lead, INIITIOK

¢ ek —e WA

wn
"y

lezoratory et the Rasiological Scfety Center, F=3Iii I
atoll, on? & Redifolosicel Safety Conter on T DN-l Isle ', S3IXIVT
4tolil rhere it wes v’"ﬁn;d to maintein vhotofosimesry reﬂorAs. The
first shot (332V0) contarineted I Islan” so =usn taot the
Rridoloicel Sefety Center on it was not used t-ercciter, end Tesk
vnit 7 t“en caintained chotolosimetry records en tic T3S 24I30I0
until near the exc of the operetion when the r.corss were mointcined
at Par?( Islend. 32470 contesinstad some of the shizs to tle point

thet it weould Rave b en nmost desireble to issue film Yo mes fe 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' amount of radiatiom.

Tallout ﬁ.-om BRAVO caused a ler-e number ef people, especizlly
on the USS BAiBOKO end USS PEILIP, to rcceive sismificent raliation
on board ship, Exposures due to falleut from ZOMZO were kept to a
ninizunm, ené rere net of thenselves serious. Unfortunately, in.some
cases personnel with relatively hi-h exposures frem BRAVO received a
c‘oxzpara_xtivnly sonll édd.itional exposure from ROMEQO, but this wes
unavoiderble. Fv.l.lout £rom‘ RQ!EO of r'olativuly soell i{ntensity
eccurred over ¢ lerie crea including BIKINI, EVI'ETOK end KMAJAIZIN,

all lﬁbtl caused oxposure of seme personncl due to the necessity
of coin: into contenineted areas and doo ntaninstion of objects. The
bort pool and helicopter personnel hore the trunt of cxposure tfon
cont:ai_nntée. arees. Porsonnel with low exposures wers used for
deconteniﬁation as much 28 practicrdle; Anevert’heleu. the YAG per-
sonnel, in c~eneral, received reletively hih exposures. This wrs
d.qa in larze part to the necessity for using YAG personnel to supervise
other perso‘nnel used to decontaminete end to meintain equipment on
the TaGs, '

appenix lla~V is a tabul-tion of sccumuleted cxposures by units
as of 12 lay 195+. at the time of writia- this report the final
erposure recorcs fma Tcosk Unit 7 have not been received, but the
final records are expected to be not meterially ciffareat froao
.-‘.ppenc&i:x 1le~V. This ovpendix is nearly cooplete and reasonebly
sccurate. |
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C1G 7.3, early in the operntion, institutec a system requiring
units te revort weekly the nurber of persocns with eccurnulated
exposures in Hoentzens as follows, O-1, 1-2, 2-3, 3-¥, 45, 5-6,
61, 7-7'.8, over 7.8.' leter (NIF. SEVEN roqdirac‘. ‘reports of
the mumber of ~ersons with fccumulrted oxpodros.' es of four 22ys
efter ecch shot, in ﬁoant;ana es follows, '6-2.5. 2.5-3.9, 3.9-7.8,
over 7.8. This neccssitated two types .ot e'xposu'r‘ reports fron
76 7.3 wite. | .

Oporation CiSTIZ is the first instance of msnned ships ro-
meining 1n li-niﬁcezztly ralioective weters continuously for drys.
This 'orocedure was nocesscry %a accomnah casm =issions in a
ressonchle t.‘..':c. It was found that dupl could atey 1ndcfinitely

.
in weter where rrdioective intensity & few fest above the suriace '
weg 2 pr,’hr. ‘The talt'wuter,mtadl, luch es evenorrtors, con-
densers, ifirc nein, stc., and iz sepe cases the hull, became
somewhat contazinatel, dut not to such a decree £s %tu, in itself’,
»-exp.onia.x‘xy person to Zore than 0.3 R per week. Tn2 nizhest salt.
weter syster.n contermtition rwported wes 100 zr per huur on the
exterior su.rfa.ce of exn auxiliery condenscr of the CUZITSS; the
intensiw dceres sal ;'. oiC1ly with 2istence {ron the cenlenser,
so_ thrt & porsen sieadans wetches in the sece couparigent &8 this

conlenser receivod less than 0.3 R per Quk. Ships were seat
1nt9 cqntmina.tor‘. water areas vhere the 'in'tensity a few_teeﬁ
Jebove ths surfnce wes such rreater than 2 mr/hr. In one ca;a
the water resdin: was es hich ss 300 mr/hr en¢ the ship remeined
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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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f. Precently: installed ship washdewn systens are effcctive
in prafexitin; and rgd:'iéiné contaninati on of ships dus t4 fall-
out, but require improvezent especially te rg.pidly renove rela-
tively huﬁ. visible fcllout particles.

" g S;a.i.pl equipped with efficient water spray systeos can
continue to be menned, even after exposure te relatively heavy
redlorcti-e fallout, without per-snent hemmful effects to per-
sennel. i

h. BRaclole-icel defense nmeasurss, such as securing ven-
t4lation and ciosure of the ship, ry require (cspecielly &n
tropicel weters) a rcéucticn ia the maxious cpéed aveilable. -
If hih speed s required, it mey bo necessery to ecccpt a™
Wizh refiolozical.lossce for encineering persenncl whe require
ventilrtion.

i. Tae denger of radiation burns and the difficulty ef
periennal deconmimtiozi mey both bo reduced By rcauiring that
all ha.né.a vea.z;' conplkte élothin;é includings hats,

J. The liacz hoso proviZed in the present wa.lh:“.own. systcn
for ships 1s ﬁlati;fmtod Yocause it will not withstand
lutﬁcicnt hi.h pr\;smre and piékn u;i censileradle ralieticn
ccntani:mbion;

k. | ¥ ciec.r ciplbsiohl at the surfsce of the ser 2ey ceuse
large arcas of the scels surface 2s much s ene Mmncre miles
frea tho site of the explosion to bdoceme siznificantly radis- T
sctive, iach of tﬁe r'e:‘.hacttvtty ney rencin near the surface
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far & nucber of CAYS, and diffusion may ce slow. Inexperieﬁced
pe:aoimef o:.;‘txijv traversing these conteminated sreas can easily
misteke rac’.i_.a.tton-‘fr'on the water for fallout end tum on the wash-
down system, with harmful rather than beneficiel results..

3. Rccommencetions

a. TRat research and;development.in resiolocicel defense matters
continue to receive hizh priority by SuShins rncd other cofense agencles.

b. Thet izproved ship wesh’own systems, capadle of haacling large
voluncs of waier et hi‘:.;h pressures, be daveloped add installel on ell
veescls nerticipetin  in fumﬁ opcrations.

¢c. Thet in futuro operetions, sdcquatc fila becres, facilitics
eni persorncl bo available to handle tho pboto_d.o-izetry procraa for
the entiro Tesk Forcs, without umdue delay.

d.- That, ozcept ns noted sbove, a rediclosicel safety prosran
sizilar 'to that of CaSTIZ, bo plamnned for fuvure eporations. .

e. That research and development contiznue in ean effort tc ob-
tain a filter which will permit larze volumes of air ‘o entﬁr
en;.ineeﬂn; spaces withcut introduction of sispificer radiation
hararda.

f. Thet Unit a.nd._l‘orce Comenders be prepered to recuce speed
and sunerheat requirecnents beceuse ef excessive tesporaturcs in
encineering '.pm. when the ventilation is shut down iz prepare~
tion for or followins atooig attack.

2. That Unit end Jorce Commancers be prepared to esccent an
increased racioclogiceel c-u.ua.ge -for engineering personnel if high

speeds are- to be maintained preceeding or following en atonic atteck.,
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h. That whencver danger of radiocactive contamination exists,
all ﬁndl bYe required te be fully dressed, inclucing lonz~-sleevod

ehirts and hats. .

i. ma..t in the cesimm of future washdown equipoexnt for ships,
the linen hose be replaced by a stronger hose \d.th a l:'xoother. ;ute‘r
surfece. ‘ |

J. Badsafo training should emphesize, &oong other things,
nothods of distin~uisking falleout radiation frem contaninrted
water ra“iation.

k. Thnt future ship design tcke into c_o_nsic’nmtion the fol-~
lovin s |

" (1Y Zermenent. vashdown sy'sf.em‘cape.'t‘:le.of izmcAlate noti-
vation froa the bridze, meln control, or drmace control eomtrml,
{necludin~ adocuste fire mein pump crpaéi ty.

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

(3) alr supply ducts for ¢iesel encines to‘te.ka air from
outside ths ship direct to the enzinos without c;ﬁtzct with air

ineide the ship.

W) He.cin:'z all fire main st_re.i%mfu insils ship.

1, That tHe helicapter decontadination 4eq1‘xipue:;t {("prthtud"),
e-lt'hough sdequate for the assimed tark, de izproved in dosicn
end construction as follows: | i

;(l) Recuce the size of the "dathtud". It bis only necos—
sery for the canves tub to extend a short distanco beyend the
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circle zace by the rotor blades.

(2) Construct the tub of some waterpreof or impornesble
caterial. Preseﬁ.a.tiv! a.pplieci to a;.nvao wa;rs off, J.aaving spots
trat are essily conteminated and difficult to deconteninate.

(3) Devise a method of securins the undersids of the tud to
the dock to prevent the canves from billowingz up due to rotor dewnwash.

(4) Construct sides of the $ud so they ere inflatable for case
of installation an? to eneblo aircraft to be pushed out of tub instead
of havin: to fly out.

(3) Proviie rocirculatinz purmp insteed of P-500 to rrise
fresh wator to flicht deck. Leck of constamt pressure f-run P-500
pump cé.usec’-. “aleys in helicopter decontaminption.

n. Thet coverslls with caps and rubber glovca and bBoots rather
tren wuterprooflmitn be usur for Cecontrminatian in 1ot sliaates.

n., That in faturoc oporations, where orecticedble, a BuShipl
represontative tcst washdown equipaocnt of ships with low fire main
cepacity prior deperture from CONUS.

0. That, for “uture operat ons, rediologicel safoty training be
acecnplished essentially as in CASTLE,

p. That Radiolozical Safety annexes in future ojerations carry

e classification no hizhor thean Confildentiezl sn¢ Yo <iven a wiler
distribution than the Operation Plan itself; and thet unclassified
redsafe instructions and lnformation b§ dtstributed widely to
personnel of all unmits.

q. That, in faturd operations, the Task Fore aald the Navel Tesk
Group use & cormon syste# for accumulated e:moaur; reporh.-
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Pags 11 = .20 Izgipurments
1. Discussion

In prenaéaticn for CASTLI, BuShins instituted a nregram to insure
that all shirs assizned to tie omeration would have 2n doart 100% allew~
ance 7f all redisc escuirment, Tiis program was monitered by C75 7.3
stef? officers, and was successful except that CP-0K/PD's were 20t avail-
able., In additicn, C73 7.3 was assigned a peol of radiac instruments
for use and loan to T3 7,3 units as necessary.

As a result of use by all shins, the following evaluation of radlae
instruments is made:

a, Most high range survey neters were eltuer Al/2T3~124's or
AN/?SEPISB'S. These instruments were fouazd %o be reliable and very
satisfactery.

b, .lest low range survev maters wers Al/P3-27's, A:/fDRPZ?C's
or AN/PD2-277's, Thess instruments we-e alsc foun® to be reliable and
vary satisfactery.

c. Tortable alrha detection instruments availazls were of doubt-
£l reliabdility, I'o lnstances of aloha sontaminotion wers suceuntesed.

d., Tha ngusl wromortion {about 15%) of voskes locimoturs weuld
not hold a crarze,

e. Coasiderstly difficultr veas éxueriencoa by soma units with
T2/384/7D trme Aosineter chargers; they are difficmit to contrel, and
taa caarging of dosim-%ers is zwkrard and slov, The =2-311/7D tyve
‘osinatar chargérs o-~crated very satisfactorilv, tmut were available
te only a £-r ghing,

All £41lm bvadge ’osimeify wes dona by Taslk Tnit 7 of €73 7.1. Sains!

stan‘ar? navel film “adz~s werae not used because thew were tso old far
' T ¥s2.0



reliabilis, .. som~ cascs, an’ were not calibrated for the develownent

proggdnrq °§¢ agquirm~nt used by Task Grouo 7,1,

‘u'-Ju:y rig.wate; ?onitoring devices were usad in IVY, Ia TTT mueh
éreatwr wator contagination was sncountered than in IVY end the situaticn
was thoroughly monitersd by thé uso of normal radiac instruments, It

was not found neccssarr to use sorcial water monitoring dzvic-s. . Thers
are indications that the a;ecial wator monitoring radiac instrumcntation
deviscd for I7Y would have decn unreliable after initlal oXposure to
radiological contamination,

During CASTLI, a large number of battcrics wore found to be "dcad®
whon brought out of storagse, though placed in cold storege. It is pos~
siblo thoy wars "dcad" doforc being wlaced in storege. In addition, a
largn numdeor of Eatfﬁries lastad a shorter time than i{s nmormelly cx-
pected, | |

Inveatorics of smar~ datterizs Bv supmlr derertm-nt ﬁersonﬁcl oroved
to b2 inaccuratc drcausn thnso porsonnnl were not familiar with the sim;
ilaritics of diffarcnt tyme dattcrins,

Thres radiation sources, of magnitudc about 7500, 250 and 24 =illi-
curics, wor-s assizazd to the Yaval Task Group for CAST.Z, Cnly the 24 me
sourcc was uscd since Lt met thr spacifications of instruction beoks for
calib;gtion of all e instran-nts us~d v 76 7,3. Ths larger sourcces
arc not vcll acantcd to shi=boerd usc, and thoir hanéling, trzmshortation
and storage prcsent?é_unncccssar? hazaris.

Rarlac 1nstrune$tl drought to ta~ ra’iac instruncnt remair cc;ter
for rowair usually had no failurc ramort card or cquirmezt kistory cerd

© attach-d, Such ;nfor:aiion would have cnable? ropeir personnel to locate

defzcts of thr instruments nore quickly.
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2, Coaclusiens '

a., Tho &‘/PDB;ET typc instruncant for low rangs (0-500 ar/ar) is &
rclia.bin and rugg:d instrument as nroved by its cxgolleat performance
throughout CASTLE,

b, Tho AY/PD3-18 trve instrument for high rengo (0 to 500 R/nar)
was as dopandabls and accurato as any nrovieus typc of high range in-
struncnt, aaz? s =orn rasily maintaincd.

¢. Batteri-s continucd to be the causc of noat radiac instrument
br~akdovns du: to over age when drawn from sunmly,

d. Fo roliadlc elpha countcrs werc avallable other than those avail-
abl~ for us: by tiz laboratorics of G 7.1,

s, Att-rpts to stock datteri~s, svar- narts, ~tc, for morn than e
fow roliabl-, standferd tym-s of instrunrnts nrov-d futil~, dus to snac-
and li=it~d faciliti-s for r-vair.

f. Ixe mt for ~xm-rincntal us~, only acc-pted, standard tym-s of i'n.-
strus-nts should »~ comloy~d in fuatur~ onarations,

g. No sp-clal watcr monitoring dovic~s ar~ nnccssary, ~xceot for
purcly scizntific purvoscs, in an cvcration of the CASTLE &me,

3, 2-~corm-ndations

e, That for futurc ownnratioas, and o~xerpt for cxperinnatal usc,
only ths AY/PD2~27 and AN/PTR-18 typ- instrvmonts axfd standard nower
tyncs bo us:d zonzrally.

b, That r:liadl: alpha count:rs, if dcv-lopcd, d: availabls ia
limd tod nuadbers in caso uncxpected alpha producing fallout is ancountercd,

¢, That gr-at carc Bc taksn through supply chanacls to insurc that
only rcasonably ?rash batlorias arc shipvod and stocikad for usc ia tho

forvard arca in futurs operations, o
1w 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_llc_= #Zs flopld J ds Fallout tonitoring Frocrra
1. Discusslon

fatrol Squadron Tw:eaty-kine mrticipeted in the .0 World 4dds
callout Monitoring Prograa during GASTE. CilaCPacflt letter scricl
CCl13 dated 1i February 1954 prooulgated the d:teils of tals prorram
and the sxtent to wiich Task Group 7.3 forcas were 0 prrticipaf:.
Zssontially the requiruments wore to fly thrs. d.simmatcd prttorns
ovar sélc.ct;d etolls when requestud by CITF SEVIN bota befors and
aftar ccea shote

Tho thr.- pattsrns wore as follows:

&BL3 ¥I=8 0T L AR MILES 1OnAp CUACLie WIS IG5
CHILETHE 90 IR 5G AR ] 350

L'S 18 28 HiU ) 50 100 JIS LS 495

AT A6 194 SILINGLIDALER 114 71,  PINGLL.P &2 557

4TI 95 289 NXOPTXK 73 237 ¢.OKIL 95 652

AKINT €7 356 220N €3 35% PCN/PE 240 7392

SInned r 25 321 Il 35 39¢ ULONG L 1306
CROHAZLLS 9 L=0 JLUTT 142 533

zc.t'.?r:\ "7 . 637 vILT $8 403

T.oNGI 140 727 L8N0 33 €36

IR 51 853 MAJURO 68 7cY

UTIRIK 13 &7 R i 33 737

TK 53 924  WLOTL P Lol

ATIUK 26 95C E1I:2.B ..c %21

Ja0 28 Q7R WOTJZ 146 ak?

LTIEP 103 1086

crlor to BLVO one flizht wes flown, wita a nroj.et rorrcsaatative
on boar:l, orecr tac old IVT site for the .urpas:s of dut: reiaiag the
proper iocatica of the sci..tillation meter withia tac aireraft. Infeo-
=~ation gone:raing ti: fligat pettirns, flisut cluitud., om ration of
tas cquipment ard roquired ronorts were rovidad Ty the anC siprossata-
tives, Iaitlelly tan -:.m_:irc atall wes nonitorcd end th: noximm instie
=:nt h:ading wns r'rcord-;d; _ater ouly onc spicifiz islend out of :ech
atell wes menitord,
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CTU 7.3.3 1#1tt¢ll;r hed zvailebls 2 totel of only two scintillne
ticn notars (type TH 3.B) for sha purpose of coniucting survey
fli-hts jricr to UNION, This nerat that only two aircreft wuid
con’uct & survoy flicht et emy ose tize and that nc.st:m'.-by' instru-
rents wers cvailobls when twe flichta wers cir berne, If instru-
rent failuro asd cooured in f14-ht the eatire nission weuld heve
hrd to beun chorted, .dditional instrwents Xk tor wore nnde ovaile
eble so that CTU 7,33 had o total of sevem ssientillcotion actars
for UNION, and for all subsequent shots. It is dcsirabla that two
scientillation neturs be mzde available for omech £14i;3t raquirod to
be air bornms, 'nm woult.'. preveat aburtans a fli-ht for recson of
instrumont frilure. |

In cdcition to the thrac esteblished rr tterns ..BLE, B'KER and
d!!.’.?m, one specisl survey fli-at wes flown cn March 6 :zcnj;toring
21l tho nejor GILBEZTT Islrnds, This wrs approvad by tae British
Authorities and the rosults we o forward:d to U.S. Novel tttocho,
Lindon, for tho information of tho Britisa Govermnent.

The atold survey flights initislly presoatad 2 problor in cs
ruch as there were no suitnblo charts avail-bls, HyZro.raphic
eherts woro few ond gonorally unsuitoblc for ccekpit use dus to
thoir size, Letor a nunber of atoll phaoto pcck.ts werc ':.c.dc;

These ccnsisted of 27 differont atoll photo;rorhic reprocie tions
of 8 x10 sipo suitchls for coekpit use, , |

A toted of 27 survoy mrhi".a wer: conductod with thae £1icht Ej:.a
ncountins to 197,5 hows. This is an -, reciably creater effort tica
ori inally caticiprtod and wrs dus, in port, o rejest flishts
occesioncd by shot dcleys. | '
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The ruquircment to cerry nut this irportent progra:, ia adéiticn
to pocosscry secrchcs of the groatly onlargud dengur craa, at tines
overtaxcd —thj:a cupnﬁilitiea of VP+29. In viow of tac pritern longths
rad tha rel.;..ti.vcly 1ight cireraft loeds, thc flights in surport of
tuls prog-r'vn eoulé nave beun neds by othur tymcs of cirercft (POM-S..
or IF) asd such baeen avenilabla,
%y Comolvaiina

a. Jctr 1 Squedron TWRRTE-NINE reovided sctisfrctory support to
the AIC 4erlé iidc P~llout Monitoring program curing CLSITE i

b. 4 groatsr offort wes dovoted to thls rrojact then was originelly
anticipatcd, dus to edded rcquironments cs weil as tho ncecssity for ro-
runs ra-ulting froo dclayed shuts, |

¢. Tha cirborno ncnitorins nissions do not ruquire a P2V type
sireraft, .ny circraft with the required rence could be utilized, 'l'ho '
pattern loarths wores ..ELE 1078 WM, BIKER 972 N4 cnd Ci TLIT 1306 N4,
3. B ~end -+1 )

| s, Thnt for futura opurations gonsidcraticn be iwa te utilizing
PRM=SA or UF cirercft, rather thon scourity aireraft, to perforn taecss
aissions.

b. Thet every at:"'-:r:b be m>da i3 acvence to escartsin the full
requiroucats of thls vongran in ordar thet ciuquete farccs ney ba

provided to cerry it sute

Heed T .24
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AFFONTIT 1le-I

aversce topside rediorctive intensities (ia ar per hour) of Tesk Srowny 7.3 shins
at verious tizes followias BRAVO.

Gamne Owiy (73 3-8

170[+ 184 . 418~ BELIS FC
Dals OIS CUZTISS ISTTS WCRTY GROVS COCOPA APACHD SISUX 1846 BAIROKD PRILIP 5Y0¢
13
1 00 38 “00(e) - - - - - - %0 730 -
1000 5§ 200(s) - - - - - 500 25 -
110 3 150(e) - = - - - - 500 1 -
1200 2 100 - L - - - 1 30 1 -
1ego 5 100 1 5 5 3 L 2 300 W7 -
100 18 110 2 12 10 7 8 280 138 7
1500 25 120 10 20 14 2 9 15 200 13+ 30
1500 4§ 10 16 3% 18 12 10 2 170 130 202
1700 55 120 22 18 20 50 22 2% 150 225 21¢
1300 50 120 19 150 715 17 50 80 200 262 25¢
1900 Lo 120 20 150 7% 20 3 90 180 1% 20C
2000 37 120 20 300 110 30 15 8 130 193 15¢C
2 0000 30 120 20 80 75 30 %0 89 160 188  13¢C
200 25 120 20 450 70 30 30 30 145 156 11C
0860 2¢ 20 20 60 30 25 12 40 134 111 80
1200 :is 50 20 50 20 10 10 30 108 78 L5
1300 L0 30 12 50 20 10 9 20 35 50 40
20C0 10 20 10 20 18 10 7 15 30 47 35
3 coco 9 20 8 20 15 -8 6 - 27 39 38
ko0 8 18 7 15 12 3 8 by 25 +1 35
0200 7 15 6 12 7 3 3 iz 22 3% 25
L ot00 3.2 T s 8 5 2 4 § 14 i7 2C
5 0300 1,2 & L7 3 2 4 3 9 8 s
5 0809 1 4% 3 -5 2 2 3 2 8 7 12
7 0200 1 2.7 2 ' 3 2 1 L 1 4 5 10
3 080 1 2.1 1.5 2 1.5 1 4 1 3 4 8

--11 renned shizs other thra trose listod in this trble roceivas

teninrtion.

e

(o) < mstizata:
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- AFPZNTIX 1la~12

2, 3ULTION 07 AT-R33 T0PSI £.D10.CTIVE DIDIRITES 97 2.SE GCT? 7
SEIFS AT V.RIOUS TS FOLLOWET: 20

1.7
..——"

e _
S = d . o
"’?;53 SERET ‘|
e oz A 4 B 8 & g &4 @ 5 5
- 27 100 A
Her. 1500 1.6 2 1
1500 5 2.6 20 2.1
1700 ' 1.9 205 1.2 205
1800 1.5 2.5 1.8 2.9
1300 25 2.4 .9 z.i
2000 0 1.9 .§ 2.
28 0000 ~ 3.5 1.8 5 1 2 1.1
tepr. OMOO L.0 . | 352 10 1.2
0800 15 1.3 e 3 8 13 .3
1200 7 5 \ 28 16 9 g
5 ; 342 15 7 8 .3
2c o0co 12 25 0 3 20' 3 5'
trp. OUEO 10 5 21 2020 20 13 3.5 25 10
0:0¢ 8 25 ),
36 0300 8.7 11 1% 5 7T 1 5 § 2
L'\‘"ro
71 0800 5.5 1 8 3 3 8.3 5 1 s = 2 155
Y
1 0500 3.2 © 95 1 2.5 5.8 3 5 5 T 1 §5 ¢
Fie) e o
> 03025 5 =+ =9 1.5 4.6 3 ¢ s 3 1 2.8 2.5
sﬂr. Y
.3 03002.5 3 3 .2 1 3.3 3 3 5 1 2 L5

T ———

211 merzed shins cther thrn those 11sts? in this veble reczives insi
rificent contoninection. o
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LPPENDIX 1la-I2I

Coantezinetion of shins at about time of relsese frono Opersilon CASTII.

fct o BIGHCST  VER.GE DATE C3 =307 27T OF FTIT.SS
nr?hr ur?h:
bafcjusnd 1.5 1.0 W ey 14 Yoy
CUSTISS 1.8 21 Moy 1 ey
BAlZ0D0 2.5 a2 lay 17 Mey
BILIE GOV & . 16 May 18 Ury
&INST0STT Ol 01 20 lry 19 Hay
EFPFLESOY 3 Less then 1 14 lay , 15 lay
PHILIP 1.1 .6 4 May 15 lay
FICHOLaS 0 0 14 Uy 15 lay
FENSEAW - .06 14 Nry 15 ey
PC 1546 .3 ' 1 ey 9 lry
IZIDIR 1.5 1.0 16 Hry 16 iley
S G0%0Pa . 20 Less than 1 Zst. 16 iry 17 4y
SIOU: 15 1 16 liry 17 Ly
+PuCHS 30 .2 14 Hey 18 licy
TalZZ0L .2 A 15 Mey C1 iy
QLala 17 p 16 licy - 28 ity
STa 1.2 .2 b iiry 3 Moy
RoCLaliZs Less thon 1 Tat. 16 iay 1 vicy
LSt 551 0 0 15 koy 15 sy
L3® 762 Contr={nctad efter
bein: released from
T3 7.3 exrsute Foerl U4 ioy
LST 1157 Less then 1 3st, 16 .o 17 ay
LCU 637 200 6 16 May W =y
LCU 635 110 35 15 May 15 Moy
Lov 1224 130 35 15 iay 15 Moy
1CU 1225 110 30 15 sry 15 liey
LU 1343- 35 1T 16 tiry 14 oy
Y 93k 0 0 16 Nry 13 Mry
TC 10:1 30 16 Hey 15 Wy
0V 9 %0 18 iry 11 ir
Y0 120 o] 0 16 iry 15 iry
Y06 61 0 0 16 Ney 17 ey
YOG §2 0

0 16 iy 1% ey
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Derinr Opspstd.n C30IE8, e ioelth off Tock freu 7603 [urscancl,
in ;;;ncr':l, w;:. vary  oote Tae il el sur-ietl ¢ re i trictent
of nvil zersoundl wos larzely acc@lishm‘. in a3 vary creditetle nez-
ner by tae meilctl leportments of the ships of thz Tosk Grou.e Sotlse |
 foctory sanitory coniticns cheara 12 vusseld =al on pecrecilicn 1se
lzads confritutl? 't:: s low incic:nee of sickaess anl dlsessc, o
gerious orilcidcs or major catastropies ocourrcce

Oper=tion=l coniiticns rods it ditﬁ.cuit to run & «edicel rnd
Dental Guori on a rotating truis, oithar at DIXIII cr at ENIWETJK,
Alequete madiarl "nd dental cure nevsrituloss wus '..vtﬂ.r:blc to all
pcrascanel, & taxlical Guerd wes sat up vhonever two or oore shirts -
hevin: edlerl officors were cncsored in a2 laucon 2t tie sane tics,

If tho ship hiving tic jcifcol Guerd hod o dantel officer sboart, |
it w5 desi~natsd as huvin: the Dentul Gurrd ts wulle Whin a ship
brving tho beileel Gusrd wes far resoved fron tis .thor salys 1o &

- lagoon, there was a tendemcy om tho part of tae s:aller"' shi;.a to

sond ~aticnts tc the neareat shi: havin: a zedie 1l >fficer wilch

wes not mecossarily ts the cuardanipe. & solutiin s:.tist':'.ét:.-r,w} tc.

all ooncornel was acccmplishel by not scheduling for the velicel
Cuard any ship which wcs oot in the vielnity of the rajority of ships.

Curpliontod zcdiesl problous wors rofzrrud to tiac madiel officcrs
of other ships, cad on occcalon to the arsy 8ist:zs.wy, ENIWSICK. ot

ac roquast of tho s¥aff modical offiser o quelificd soacrul sure
goun wus crd.rel. te-the .USS ESTES (aGC-12), ith tho larze mber

Hmd
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of perscancl and ships mcl;cd in the navy tosk -roup, Buked
considered ths roquast 'no‘l; only reas:nchle but icsirabls. &
flizht surgocn who was also a genaral surgecn cculd :ave bean
ordared to tho GVE hed tho requost been subudttsd cerlizrs This -
would have tho advaature of cettins the sursaon via helieopter to
the scone of a discstor in a minizum of tiuc, &y refructions wero
parformed by ths £1iht surgoca on the Uds BALCKO (CV-115) and ot
the irny m-;:cnmry, LYTVETOK, Onc offio.r wes flown to U.S. Nowval
Dispc nl..ry, TMAJALEIN for spacinl roomtgcnologicsl cxmuinetdcn;
wvhile u..thcr, o ship's oxmanding officer wcs flown to Tri;lar

i Army Huspit:l, OARU, T.i. for o ccrpletc urologiecl oxexinatisae
Both individucls, considcred eritiocl to the opuraticn, wero ro-
t\n'nodkto‘dWinauin:l_-moz ti=c,

The Army Ddspcasary on EMTWEILD treatod those nivel porscancl
wie woro billotud ashorc, cod who roquir.d aour:cancy troatient
wkilo uhm on Uiburty, or who wore trensforrsd t& than for trocte |
ment and/or avocuction. Newal porscmaol, who, in tia oniadon of
aprroprinte nedical suthoritios could mot bo roturncd o duty
witiin fiftecn (15) days, usmelly were tronsferscd to tho Army
Dispensary, ENIWETOK, wiere they were held and trostud watil oir
evoouetivn ws arrun~id bty C76 7.2, » stell mumter of zaval jore
scnael who hed beca trinsferred originally to tie Lrmy Dispozexry,
ENIWETCX for treetuant _6nJ.y, required cvocusticn s well. Io theso

instsnces scme delay m.ciaemti'.‘n was expericnced becsusc orders -
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authorizisg o u-guic of thess individuls ta Triplar irmy Hos-
nital bed %o be requested by the Army Dispensary fran the individual's
ship or activity. In cne pa.rticuhr amergonay cise it bocamae
neceseary fcr tho&nv Disponsary to writo the trensfor ordars. All.
told, twonty-oight (28) neval pcaoaml wore ovacustod:to Tripler irmy
Hospital. It ves tho obsorvation of the dontal officer. of the Army
Disponsary, ENIWETCK, that a In.rgn number dt uni persomnel, in
particulsr those om the smallor ships, arrived in tho forward arce .
roquiring dontcl trootments Holmos end Nerver Modlosl Dupertzents st
both PARGY and EIU"MAN Islonds gave mecical and dental trsetment to

tho few TG 7.7 persons presont neeling suche |

© Tiree (3) desths cocurred; one from 4 myooardisl iafaretion the
socond from sn nceidont, the victin being crushed. betwoen an LOM and .
an enchorj and the third from drowning.’ The only other scricus acoie
dent was a crushing spinal ishwry producing par:plegia, which occurred
 vhon o hatch foll oit the indvidwl. In additiom to the requirezents
contaload in Giapter 17, Momual of the Msilecl Depertmant, relativo to
cere of the docd, 8 Tarritary of ibweii Death Girtificate ws requireds
Bodies of the docd wape Kept Tefrigerated in the supine position umtil
trenafer could bo‘effoctod o the kartuery Cfficer, THIMERCR who |
arrenzed for transportation to EMAJALEIN or Tri-lor '.’-rz:w Hosstale i T
Humon remains pouches, cbtained from the Army Supyly Depet, INIWETCK,
provod to da a convoniont moaus £or storago and transparteticn of tha |
dead, Tho mothod uscd By the .rmy to trensport the deed is to place.
tho body in a humcn romains peuchy place tho latter in & regulctica .
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coffia fronm which tha un.ina lms boon rc\oved 1'111 the cotfi.n
with icae; place eoffin in a ooftiq box and transpcrt tb box by
air to Triphr Axw Hos;:l.tal. This mthod m used in trensporting
thobodyotcm otthe ncnlpersonndand up,.ou-od o ba both ex~-
Pensive and maceaury
The Mcxiour Permissible iuposure (Z‘P-) uublilhv’ for porsonnel
of Operation G..S'I'LE vas 1,9 roentgang (39.::: only) calculatad on the
basis of Q.3 rocntgans. (;«.:ra cnly) por week for a' thirtocn (13) |
week poriod, Pravided no previous mr-exposuro remainod, this IG‘
of 349 rocntgsns cauld have boen aoquired without regard w0 the in
A vicuals past ; radutian histary. This MPE wes oonsidercd further
sugmentod by 0.3 roentgons ;ar week for aach week :I.n axcess of
thirtoen (13) wesks of tin operatianal noricd. £11 exposure to
extorzal garza radistion vas reprc‘ed as total irrali.tion.
Following BBAVO, as e ruult of the rohtivaly heavy ra."‘io-
active fall-out on nonr;y all ships, the @ cessary dac~nte_.imuon
procer'ur'u tonc;'m;:s, enc. tbu r;diation recaive? by helicopter and
boat pocl personnol in sup.ort ot e ..cientiﬁe Task Group, &
lc.rgo ,.roportion of the ﬂcrsonnel of Task Grarp 7e3 v-ro exposed
'to mdic.ﬁon in va.ry:l.ng dag'gos. |

A reht:buly h:l,,h porccnta.go of the -orsonnol =4 th..; ful.l.wing |
groups reeeive‘ exposuras apprc-du.ng qr exce'..din@ 3.9 rocantgonss
ontire crev of the USS PHILIP, flight 4ok crow of tho USs BAIRCKC,
hcuccp'tarpilots and plaae en,.teina_, and boat operatiqg perséanel

+
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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 personncl e::po;ufe raccris arve diliguntly maintained cog |
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A iﬂdividuell._.f These raxizmm Percissible exposuras for naval
. personnel ere considered reclistic rpr o,-;orntiou of tuls tyre.
3-d these 1FSa becn adopted initially the personnel rszlaceient
“TOgTam would not heve boun 'uccaurf, and the oonsideréb.e tine |
 2nd effort expendod in roquesting and ,ustifying increescs in the
. 7% in sarticular individuals, would heve beca climinated, Fure
. thermora, these hisher MPEs would reassure Serscnael and decresse
~ thoir parsonal concern upod roceiving lessar dosczase
‘Tuo £11u bedgos of thrce (3) zan of an LM arov indfoited o

dosage of sppro:d.ne.tr.:ly 90R. ° Thorough invastigation £2416d to
_Taveal how thasc three (3) men could have recoived this mich
) radinrtion; hmm'ror, thoy wers- transforrod to laval Stotiom,
KWJALEDY and letor to Trifler Army dospital, CAEU, T.H. uhoro
Pf;.gr caplcte clinical and laboratory studics, ';rhicb wero
cssentially mcgative, thoy wore dlscher;od to duty., Sixtcun

(16) personnpl om the U35 SAIRGKO (SVZ-11%) -nd twonty-cno (21)
personnal of Us, PUILIP (DDT-498) roccived smell skin lcsions
roschblins burns whilch circumstantial ovidcnce indicet.2 werd
due to radiocctive fellecut particles from SR VO, Proscnt
indications ;ocint to an mcca;..icatcd ‘hoeddn; of tasse burms,

"h.. problezs of stonde acdicine along with othor zcdicel pro=-

blcms poculicr to tals operction wero discussod with each of tho
shipts medical depm;hts.' Tadiologicel zhysioccl exazinntions
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wore not a roquirencnt for partioization in O.arctisn CASTLI.
agpandix 1la - V shows the accummleted rodislozienl descies cf
sovscnasl of Task Lrcup 7.3 as of 12 boy 1954, Fo signific.ct
iacreascs in dosages oceurrcd followlns th-t date.
| J
2. Suaclualons

5o Tuo hoallih of Task Croup 7.2 zersonicl was, in gonorel,
very rox.

be Madlcel facilities, supplies and -,:ersohnol in the fcry.nﬁ:d
zrca wore ndoquatc, The sarvices of a gc.nc;-:'.l aur;.eca oa cne of
t!m'mjcr noval siizs was highly dosirabla.

ce The ruiicrl Cusrd as set us workod satisfactorily except
when 2 shiy having surz was £or removed from the majority of the
andrs,

a. Ths proeofue. £-r avacuation of f:.rsc:mal £or modical
rrzr '8, WiS, in gonmernt, setisfoctory. In -~ fou dnucimrces Aedays
rae _;‘,-},. wima 3. had ta be eomtacte” £ wrl.rs cuinerizing
. ovacueticon o8 s porssnnal.

2. Tho rrociurs £ transporting uuvn r'c::.'i:*.s fro to
SNDETCX/ZINUE woox shoult o revien?,

fo Taciolorizel heioris 4o jorsarmall sare siynificont. SCWe
Ac‘:ver, germoment damscs Aue £ such Ars not cntlelz-tod,

Y .24:15 1ecl skin burns con result from fall-cut sarticles,
esmcirlly 4f :xrase? zsrsoancl oro ne b quiridy sont tarcach 8 Jo=
en--uinction freility. .

2, The f{rdticl Pis cf novel personnel in soms crploynent grouns
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{helicopter nilots end boat pooi opcrating f:ersogncl) wore too
low, - | | '

i, The Maxirmn Percissible Expzsures for neval personncl set
forth in tie letter of Tho Chicf of Nswel Operations (OP-362D/en
Ser 0328P36) are reslistic for operations of this type, oand, if

| adcptod, a prsonncl repleosnent progrel in futurs operatiocns '
would nrobebly not be necossary, '
3. Basczeaia o |

a, That radialogicél pb&siccl ﬁ.xn.':i.mticns r_;ot bo a requiro=
nent for perticipation by ncvel personnel in future opercticas,
.oxoapt for thoio ro;l.utively fow individurls who \d.ll ronoin ine
definitcly in assizn-onts whire radislcziecl hezards ars presaate

te Th-t nocasscry ¢.ntcl wirk required bty ndw:.l personnel be
conploted prior to arrival in the torwarr‘ area,

¢ That a Medierl Guard be set up whonaver two or nors ships
with :pdicc) cfficers are present in tiae sams vidnity iaa l-goen
ani tnt a ship heving o mdicd officcr which is in ths sazo lo=
cocn but for resoved frou the ajority cf ships nct be sche-uled
for the Medicnl Guerd, If o ship having tho Mocixel Guerc hes e
dontal officer aboerd it should alse bo assignod the Doatel Guerd,

de | Thnt en inlividual trraosforred to tho .roy -isponsery,
ENIWET(X for troztuent shoul? hr.ve i;xcludad in his créers, a )
M roctive, tc bo put into affaect by tho army Dispensary should it
be nceesscry, ordoriné.tha officcr or onlistod xn to Trirler. “rTy

- f‘/
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Hospitsl, CAMD, T. H.
ae Thrt the rraesont preccodure £or trrnsyerting hma reunins fron
the ENIWETCK/BIKINT .rec bo ro-evalustod fro the standpcint of cxe
sonditure cf natoriels, weight (by ~ir) and dostinsticns Tho fonsie
bility of soniing & bedy iced in & hunen ranrins poush direct %o
Tripler r=zy Hospitel, or via KWAJALEIN whora it oom bo rofrigurated
"azd re-icod bef Te dasparture, shculd be given coreful ccasiderctinz.
f. Thot one of tho ship'!s meodical officars, ;rotombir tho
f1izht surgeom of tho CVE, bo a qualifiad gonercl surgeca who iny
bo flcwn by helisocpter to othsr ships of ths task group as, and if,
ncadod. |
ge That tha Maximur Furnissidle Sxposurcs sét forth in Chief
of Nevel Jrercticns lettor (OP-362D/cn Ser 0328P36) of 3 Moy 1954
bo cdcntad for ncvel personnal in future cporsticns,
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“Ziers advisories ca the scheduled detoration for BuYO (C1064S( Mareh) ~

i LEWNe cn B=8 dage to the Chairman /M8, C/S imy, ad CINCP.CPLY. . Pricy
to shot time, westher summaries for B=3 md B-2 days indicated thad thf*

most faloreble condition for sesepted criteria for shot time from s westher

Mmamvmmmmm:omumw--

bearings of 225 closindse to 90 dezrees from H to H plus 24 hours. In
accordance with this plan, CINCP.CPFLT on 20 February advised CONAVFORMLLN
48 and COSLWSEJIRIM to the effoct that shortly bofore cach C.STLE de-
tonation, CJTY SEVEN would issue messane advisoriss conserning the anticiw
rated radiclogical impact on air and surface routes and would include
Tecammendations relative to elosure of routcs, that during the two daye
preceding each shot, TG 7.3 soarch aireraft would make recomaissance
flishts in the siznificant fall-cut quadrant ocut to 600 NM to clear
itinerant shipping from tho prodictod cloud passese arez, and that on the
basis of this information,, to implomont acticn to divert ships from
poseible hazardous arcas and to assist the missiom of the TG 7.3 aireraft
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presticable, %o \ranstent shipring |
:-Wag‘m eloud sovemendh cB Lrue

of G° ogs to 804 miles fram GZ, The day seareh Yy

ey ap € forecant significant oloud movement cm & Sxue bearing of 330°

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

. . By the morniag of B=1 day, the wind patterme (foresast and )
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 and fAifty thouveend
fees, no .sismificant falleocut forecest for populated Marshall Islands,

2

CTG 7.he The British Unit was advised finad
instructims would be issued by CTG 7.4 at H plue ) hours, and

file & fli-ht plan through the Kwmjalein Lisison Officer using this advigory
&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&, Uimdtiny trus bearing 55 and

o
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.=t €5 midndi8 triefing, the foresast offered a less favomble
in the lowew levels (10,000 0 29,000 feed), Resultens wdnde
at aboub 20,000 feed were forecast in the direction of ROMGELAP and v
ONGERIX (see Inel 5); however, it was oomsidered that the speeds and
altitudes dd nod warrens a conclusiom that signiftcent quantities and..
levels of debris would be carried cub so far. The desision to shoch wae
sonfimed subject t¢ a furthar weather/redsafe check st OAIOM EL.VO Days
P/5R Site vas foresast to be well in the fallecud area and KX Site to be
in a fairly hich intmeity ares. S3inee the B-l day forecasts zave winds
tending sigrificamly from weet soutinmst, a decisicm

the tunker firing party cersomnel on WX and in order to maintain &
capability for helisoptor ovacuatiom for this rasty. The resultand winds

at JONGERIX and RONGEL/? wore lisht and ware not forecast to
trenspors. sicnificant debris to thesoc stolls,. Searck results, as well as
other sources of infomation, relative to transient shipring belng negative,
the docision to shoct was confirmed, . posteshot analysis of the BLVO -
fallecut pattern (by elliptical spproximetion) is included in
Based m the midnishs forecast, confirmed at 043, the 3urface and /ir
w.JEXES were modified 23 indicatod in Inelosure 5,

At 0843, 1 Mareh 1954, BR.VO was detonated on tho surfase of & mmall
sand spit between sites BIXER and CH/ULIE wdthout hasard to tzsk force
porsconel, The bunker firing perty reported in safe, but by O715K the

- radiation lovels were reportod risinz at the tunker., These lovels contimued
' to rise to 2bout 2§ r/hr. The firin- party wes considercd to be in a
roasconehly safe position singe tho poersonnal were able to ot into 2 well
_ protested arca deep in thg bunker, roading e-proximatoly 35 mr/r.

o oworell cloud assuned & funnel shape with tho stem a vory ssall
" (aprroximately ton mile diametar) columm undernezth, The jJuncture of the
lower stom with the funnel was at about 20,000 to 25,000 fcet. The top
. of the furncl was at about tho tropopeuse. ..ove thae funnel an overs
runniny 1ipn formed apparcntly from splash-cut at, and above the tropopause.
At about H £ 30 minutcs visiblo particlos wore observed coming from the
Juncture of the stom with the upper funnel. The rain of visible particles
" moved cut and up thao sidos of the funnel until an area was cdofinod, the
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e anicice, ‘Mmamﬁﬂmmhw)
I ipticles, ses the . graphy.
The gengrel . of the elouds for the remsining high yield C.SM
shots was to HL\VO with the axseption that larre volumes of the
cloud below the larse upper ovorerunning lip appeared to be more of & -
vhite wator sercsal than MUVO,

The eloud traciing (by Wilson 2) durins the morning on shot

sepozted to have
encountorod sontamination and aborted at a point west of tha® location.,
During the upvind portiom of the Wilson 2 mission, intensitiss wese from
100 to 500 mr/hr meximm, (See Inclosurs 6§). Due o the abory¥
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No
Duo to improper handling of a dispatch, the firss P2Vs O9M 1 March
report of 500 to 1000 mr/hr at 238 MK on 86° true from ENIWETOK at 1000
feaot did not reach iledSafe until & Mareh, :

b about 080N, dus to the crriwval of carly fall-cut, all shipe
wore dircectod by CTG 7.3 to open to 50 MM from G2 on o socutherly ccurse
at best speed using wash-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 primary

concermn was the maintonancs of communications with the bunksr firing party
and the ability to ovacuate the perty by helicopter if nccossary, . .fter
stabilization of the bunker rediation £icld (with acceptable levels inside
the bunker) this requircmont becams relativoly less important., .




__y-ehowts H-plue-& Rours, CTC 7.4 vae directed to seP up the sescmd~
sloud-trasikew (Wilsom 3) gor H plus 12 to H plus 24 hours searelr 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

K-5
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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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hasard Problem for surface and air routes, bub that falleouS on Biicind itoll,

as wall as damage to strustures, would delay re-entry several days, Furthor,

the advisory statod that NYKOPO Flizht .ble wag schedulod for 2 Marsh and
that it wes not anticipated further acticm would be necessary.

During the trip beck to ENIWEIOK ca the nishd of B Day, the fleed
encountered & wide area of finely divided (spparently loss than 5 micron)
rarticles which caused top-side intensities as high 2e 350 ar/hre Appro-
priate measurures were instituted by the Navy Task Group Camander to the
effect. that all persamnel not essential %0 opea deck duties would remsin
indoors, Ships' woather doors were closed and the washdown systeme
operated intermittently, .1l personnsl were debarked at INIWEIOK by aboub
1000M, 2 Maren, |

The TG 7.4 radsafe monitor order to RONGELIK vis XNAJALEIN, arrived
over IONGEIIK at about 0945M, 2 March. A pass vas made over the length
of the island where readings from 4 .N/FIR T1B instruments were 200 mr/hr
at 500 feeb and 350 mr/hre at 250 feet. The latter reading and-a request
for additicnal aircraft was relayed back to TG 7,4 via KWAJLEIN, The :
relay resultod in considerable delay and misunderstandings due to zarbles,
Upon landing at JONGERUIK at 1130M, tho momitor advised the detaciment to
evacuate. The fallowing additional rzdsafe readings were tokens

a. Inside a building where the men spend most of their time:: 400
nr/hr, - (sading was low because the building had been washed down early

in the meorming,

/h'rb. Cutside the above building, waist heizht: 1800 mr/hr to 2400
. mr ° :

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

Ei-ht men were loadod cn the aircraft snd evecuatod to KW.J.LEIN arriving
at about 1LOOM, 2 March, Dus to nom-cvailability of additional amphibicus
airlift, tho remaining 20 persomnel wero picked up on a return trip, and
discharged at KW.J.LEIN shortly after 1900M, 2 March, /Jll1 personnel wore
dacontaminated by the TG 7,3 search squadron staticned an KW.J. .

L% approximately 1200M, 2 March, Radsefo of the task force was advised
of the TG 7.4 monitors intcntions to evecuate IONGEIX. In the absence of
intensity readings it was mutuelly azreed not to authorise evacuaticn and
to request radiation intcensity rcadings, This resulted in the pusaling
information of *3,2 r/hr ot cne inch® and the more useful reading of 340
or/he at 250 fect., It was mutually acreed (by the TG 7.4 and Task Force
Radsafe Officers) that an ovecuation was necossary and vorbal authority
was civon to do soc.. The nejative answer to tho first request to evacuate

-
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weathor island detachmoshs were essenbially sealed agzinst moisture
fom. Since no provicus test cxperiense indlestod high fallecud.
intensitios at islande at similar distanses, and sinse $o equip with cther

Ty
§E

typs ro-supply, tha decision had “oen made not to inalude additicmal instru~
nents for the weather stations, (It is also notod that the three ay
perscnnel of Trojeet 6,6 placod undor the weather dotachment, bad also
diractod by Trocram 6 porsamel to include an J/PIR T18 in their equipment,
No such instruments wers included.)

In tho decision to suthorise the ONGEUK ewesuation, consideraticon
was Ziven to the foct that only U.S. troops ware being remowed whereas
native populatod atolls were clso undoudhedly contaminated to the sems or
hizhor degroe. The informel deaision to romove only JONGERIX personnel :
wns oade on the basis of urgancy ard incontrovertible neeessity and because
it wes the only atoll on which thers was positive evidence of the emact
ground contamination, It wos decided that the inference of similar con=
tamination on other atolls in the vicinity should be considered by the Tasie
Fores Cormander, .ceordingly, the Task Pores ladsafe Officer, in eonferens
with the Task Foree and Task Group Commanders,and the Seientific Director,
progentod the falleout situation as it was lnown at that tine (approxie
mately 1330, 2 March). The twenty thousand foot forceast trajectory
(modified posteshot) was believed to bdo the primary factor in the moverwnb
of contamination south of the prodictod fall-out ares, It was assumed
that a considerable number of adjecnt populatod atolls in a general
"horse-shoe” shape were cffected, The coumancders wors advised that the
NYKOFO Flisht ~BLE had beon requosted the provicus ai ht and that this
f1isht had been instructod to make an in-fli-ht report upen reaching T.ONGI

Before the conference wes over, za in-fli ht roport from Flicht .HE
indicated 1350 rr/hr at 1340M, 2 March on the ground at iiongelap Island,
LOO mr/hr at 13284 at JLINGIN.E and 1.0 mr/hr at 1300M for WOTHO, The
decisicn was roached at the conference that an evacuation of GONGEL.P
was necessary and that othors likely to be involved, would. be determined or
the basis of readincs from the remadning jortion of the Flisht ABLE patterm

e
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-A00UTdingly; IV was decided to start 2 destroyer cn the way to DONGEL.Z
W to set up an 3imlS amphiddan With momitors $o check the
ase conditions &b ONGELP bofare darke The
be off UMGELP roady to stars svacustion ad dawn the following day,
Trust Territory ve with interpreter wns requostid %o move by P
from KW.J.LEIN to arrive at DONGELLP at the same time. The %16 was sed
ups two rosponsible monitors were especially briefed to make readings at
waist height, use seworel motors of the sama.type for comparison and to use
difforent types for cross-check. . averags roading of l.h r/Ar at spproxi-
mtely 1700M made in the living area of RONGELAP Island by these monitors
wag usod in the decision the sama nicht to sder tha destroyer to commence
evacuaticn operstions at dawne Ewecuation operations bogon abous
3 March and wore complated by 1030M, the seme dabes It
of the natives awmy from the living ares had returned home in order
discuss the umisual phencmens of the viaibls 1iziM and audible shock,

%
14 -3
2k

were rrogsent axcept 17 who were fishing as JLINGIN.E, Pollowing tlte
IONGEL.D operation, ths destroyer procesded to .JLINGIN.E, remcved the
remaining 17 and proceeded to KHLJILEIN, .4 total of 17 males, 20 females, °
15 boys and 14 zirls were removod Ly destroyer and disembariked at W LEIN,
16 old and sick woro moved &t about 0530M hy PEM to KW.J.LEIN, Decons-
tamination of all notives was acsomplishied during the trip to KNLJILEIN,

The full report from Flight .ble receivod 1900, 2 March
indicated UTIRIK sround contaminaticn at 240 mr/hr ab 1651M, 3 March ant

. 76 mr/hr at about 1716, 2 March ad AILUX, the nearest populatod island to .

the southy EHIK/:, the neercst island to the north was determined to be
unpopulated and contaminated to about 600 mr/hr at about 1628M, 2 Varch.
TANGI, the next nsarest island to north at 15298 was 1.4 or/hr md un-
populatods Bascd on thase facts a docision wes made to stard ancthor
destroyer to UTLUK to anticipate an ordsr to start svacuatios at dowms om

4 March, In the mecntime a PEM wes set up % around sarvey UTIUK on 3 March

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

sone manner as thot for AONGEL.S, indlcoted 160 mr/hr at 1830M, 3 Mareh,
The infinity dose of the UTIRIK natives was computed at 58r, The decision

* Yo ovacuate was tinde and the destroyer osrdered to start avecuation the

followinz morning, 4 Mareh, The evacuation cormenced at 1100 and was
capletod by 1300M. , total of 47 meles, 55 femnles, 28 boys ank 26 girls
were remcved, decontaminatod cn tho destroyer enroute to KW.J/LZIN and
disembarked on § ifarch, Questioning of natives disclosed that all hed been
removod, The destroyers which evacuated GONGEL/S and UTLUIK wore directed
to obtain drinking water samples from these stalls. .. check of the water
sampleos indicated from 2 to 28 times tho task foreo stondard for full tins
usage.
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722-100-M, June 1951,Trust Territory of the Macifis Islamis. On the basis
of the 17 natives on AILINGIN.E (reported to bo unpopulated), confirmation
was obtained frcm the Truss Territory reprosentative at K .JIEIN .velative
to.the status of other atolls involved in siznificamt fallecus, OF
particular interest wore HIK'2 and TUXKA for KAVO. fillecut and T,.0MGY for
future shots. These atolls proved to be unpopulatod as. reporded; the
natives on .JLINGIN.E were not permanent residents, having; temporarily
cccupded LILINGINAE for fishing purposes, ' -

The routine daily advisory to CINCI/CFLT on tho evening of 2 lfarch
indicated no change in the forecast 72-hour cloud trajeatories and no
health hazard problems for surface and alr routes or land arcas cther than
thosc covered in jrevicus speciil summaries to the /2, C/S .umy and CINC-
F.CFLT, and that all special and routine flights to date confirmed the
sisnificent falleocut area. Tha advisory stated that the highest roading
recorded was at RCWCEL.P Islond with 1.5 r/hr at the surface at H plus 36
hours, and that lesser but sisnificant fall-out was suspected at UTILIK,
SINCI.GFLT was informod that sround monitoring would be conducted at UTTIUK
on 3 March, that appropriats action would be taken, and that NYKOPO Flicht
BIXER and CH.IILIE would be flown on 3 March. )
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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
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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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T3 7.3 vas requested to ¢ive the MERAPT g redsafs survey upew arriwml
BIKINY as a preemuticnary nsasurve (Subsepment monitoring of \he MERAPX
on 9 March disclosed negative somtamination,) Relative to the PATAPECO,
information mcncr:m«zommumrwm
accurate sstimate of the actual acoumlsted sxposure of the persomnel.
on the PATAPSCO (AOG=1) was not possible; film badgee or phosphow glase
was not utilised as the ship had no knowledge of fall-cul, Heavy seas
the entirs voyuge probably reduced topeide lewelss The 9 Mards bloed
count was given as followe: mean WEC 8180, 261,000, segs N,
lymphe 37,9, hematosrit 47.7, no significant individual variationse

18 March blood count was given as follows: mean WEC 8363, platalets 240,488,
segs 59, lymphe 36, hemetocrit 48,5, no significand individua} variations.
Lowest WEC 5300, no symptomss Oversll cvaluation — not significant,

Urine samples being forwarded BuMed for PP studies.

Throughout Mareh and part of .pril seweral reporte were received shich
~ indicated Japanese fishing vessels arriving in port with contamingted
tuna, same of which was destroyeds No illness was reparted o crewe

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

On 8 Mxy a Japansse survey party started from Tokyo to condust a
Mological, Oceanographical and Meteorclogical research on the effests.
the fisheries of Japan received from the thermonuclear blast experimene,
The survey made studies at points 500, 700 and 900 NM from BIKINI. In .
July, the results of this surwy indicated contamination existed in the
waters at considerable distance from BIKINI, but that the levels were too
low to be conazidered of any significence,
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A . 12 Aprid 19%- .. -
- 5 _ue : S "1
Tt BRAVQ Shot, Operstiom CiSTLE '
. W To makte & mattey of resord cpsretional sspects that
wre mwtommmuotwmcmmum

the resultan® situation in the 1ight of available pre-shot and post-shod
informati ane ' : o

r g%g@_s Operation C.STIE is planned to consiss of &
series of ‘seven de¢ .cas ab the Pasifie Proving Grounds, whick enscmpasser
DNTWETOR and BIXINR Atoils. BRiVO.1s the code name that was flvem the
fiving of the firet devias, at 043 cu 2 Mareh 1936, off NAGE
Tsland, BIKDM atalle

o to VO detcenation radicective debris fad), o
certain inhabited atolls o the northess Marshall Islandsy Radiaticn
intensitiee rose ta lavis suffisient %0 varremd tion of four atalls
and all persomnel were removed from these stolls to KW.JILEIR in ssecrdance
with the cperstional emergncy plam of JTP SEVEN, .reas swuomied and
gazma dosages regeived are indicated below: t-

- DIST/NCE FROM |
Mlinginae 17 S N 80 B (computed
Rongelap . 6% 100 Wt 100-130 R
Rongerik as # 13 _Aomni_nnwr 0)
Utdirik 15% a0 ™ 17 R (eamputed)

' 28 !merican Servigse persomnel; 2% UNLF Weather Detachmens plus J USA

All evacuees are under ocompetent medical care,

It originates from fission fregeeshs vhish the residup of bomb
ommﬂrtmnmm,mmm,mmunw
accompanying radlation flelds, Debris is sucked high into the stmacephere
by afteradnds of the explosions Weere tiris radicastive dedris will fall
13 & major pre-shot consideration and primarily influences the decisiom
to datonate a nuclear explosion at a csrtain time,

DIELOSURE £,
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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
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W& The following vere presasted ad the pre=
- shol s ‘

as Neatder
Weather conditions during the five days price to WO
indicsted a favorahle trend for ERAVO day with sasterly winds below
15.@1’0&““&&%&“&.& The situstim
presented at H-6 hours mmmumma(g

shot tims) was satisfestarys The 24 hour peried ts begia
Mz,mmmanauunummnmwummv
wore fqecm for the 10,000 to _20,@-200& levalsy

b Baddady

(1) Resultant wind diagrems indluding latesd obesrved winds
and forceast winds for H Hour and the 72 hour cloud trajestories, vhich

gave a fall-oub psttern in a narrow sector to cand
wide (1400) sector to the scuth with very siew resultent windie: -

(2) Surface radex, H to H plus 6 bours,
(3) OCutlecks fors
(a) HIXI§I: Unfaverables Pavorshles .
Favorsble, and the native populated atells m% quadrant ty
groaund sere favorsble, since resultant winds in the direction of tiwse

areas were considered too slow to mowe significant fall-out to the atolls
invelved,

¥
1

. () Task Porse Flects . Pavorahle, provided shipe moved
cut at loast 30 miles, -

(e) Alr routes through WAKE and KWAJALEIN: favorsble,

‘ (d) Surface reuting inside 500 miles considered in its
relation t¢ all imown transient shipping: favorabls. B :

e. Sejentific
(1) High altitude sampling operaticns - favorable,
(2) Light transmission for a,ciaxtih.e experiments - favorable,
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% The yiald of IUTO was three tisee the moes predadle value amd-
twdes the probaile upper limit with the result thad move debris was carried -
wmmum.mmrmmuﬁmmm.

¢ The original scuree sarmet be oensidered 28 & poink or &
relatiyely small ares But must be ecnsidered to be mz area of aboud fifty
miles in diapster, This diamsber alse depnds on yield.

do The redicectivity of the debdris can be scusideved prepertimmal
to yidd, Radicestive material in the BRAVO cloud wms thus twe %o three-

timee tha wee wpected.

e, in appweciable frastion of the cbeerved fall-cu$ ean cnly be
agoounted for by sseuming that i8S originkied in the stretosphere. Fo@
such particles to reach the ground at cbserved times, thelr dlametew
mat have been in exmess of 100 mioromws

<

t. Porosast for shob time vinds 2 shod time wa® essentially
correct, Variastion from foresast trajectories was approximstely 10 degrees
in significant u 1ouh§ unfortunstely, the variation wvas in the
wrong direction (See Incl §). The small variations observed al lowme
levels were also in an unfavorable direction. Newvortheless, ths ascuracy
of the winds aloft forecast approached the limits of asscursay of the
wvind cbservations themselves md wore well wWdthin the normal forecast
orror, . .

‘8¢ The fallout pattern extended from the HIKINI Atcll te the
east northeass, Considerable widening of the pattern tock jlase dwe to
-diffusion. The intansity of the pattern on the ground was dus primarily
to supsrposition of mushroom cloud fall-cut on the stem cloud pattemn;
and the supsrposition can be attributed to the narrow cone within which
the winds were acting, The theory that a sigaificand fall-cut does nob
coms from tha stratosphere is not substantisted by the facts of ERAVO,

he For future high yield shots, the forecast and cbserved

winds for the first twenty-four hour post-shot period should recedve
as mch emphasis as analyses made for shot time, .

ka8



(noTE: mmmuamnummm
been inelnded clasvhere in this reporte The inslosures covered foresass
air and surfsce RADRXES, forecast and cbserved shob time winds, a discussion
of pre-shot and weather, & chronclogy of Radsafs actions, &
description of the off-eits rm-ou. shot analyeis of the fall-cud
Mmmmedmcmmﬂn‘.)
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befg? 4 .

. eirrus-had béen ocstasionslly overeast with bases frem 35, ,000-
foet. ~ The same generel sky conditicn had been prevalemt thronghout the”
area during. the tea day period priocr to B-Day, Zasterly 'dnds had pre=
wvedled from ihe surface to 9000 feet. Only one raia shower had beem

reported. the evening defore the shote

2, The Weatber Porecast: 2/8 cumilus, bases 2000 feeb; 2/8 strato-
cumlus, bases 6000 feel; 4/8 thin cirrus, base nsar 38,000 feet; widaly
scattored light showers.

8¢ Observed westher? eamlus, base 2000 feed; 1/8-alto~
stratus (barely discernible); 5/8 to 6/8 thin cirrus, dase 38,000 feet;
‘no showers at shot site, .

b, Comments on weather: Wilson 1 (recennaissance airerafd near
shob site) reported 2/8 to 4/6 cumlus prior to shot time. Immediately
before the device vas detcmated 1/8 altostratus was reported which inereased
ta beccms 5/8 altoetratus st 25,000 feet Dy 1138, it OS2 Wilscn 3
reported 6/8 cirrcstratus layer at 40,000 feek, The sumstion of the
altostratus and cirrcstratus layers formed a droken to oversast conditicn
during the rest of the day. No rain showsrs were reported. ’

3; The Wind Porecast:

HEIGHT . He-u8 H-38 Hey Helh  H-8 Heh OBSERVED
(Thed M) XTI
éo 100/18 100/18 070, 070/20 @ )
2Q : 090/12 090/12 onogg 080/2%

70 ' 070/14 070/U, 080/09 080/0%9

é0 3E/%~1% 360/10-15 050/10 050/10 LtaVar LtaVar 0/27
55 LtaVar Lt&Var 03%0/10 0%50/10 200/16
50 SW/10-20 220-250/20 230/14 230/ 260/ zso;ao 2

IX] /20 /20 W0

L0 . 3/15-25 220-250/20 2%0/2% 2%0/2% z:og: 250/38  250/bb

35 260, 260 28

gg SR/15-25  180/5-10 zsoﬁ znﬁ 2%//;3 %:/‘g 20 ;
ig 3/15-20 090/10-15 230/16 230/16 gv’g//g :';g//g g:gm
10 B/10-15 080-090/15-20 090/14 3/10 Lam- LtaVar 310/10
05 070/18 070/16 100/09

SFC E/15-20 080-090/15-20 070/20 070/20 070/20 o'zo_/zo 060/12

URT
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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

D LMAR 1954 Time Q600 L Clowde lowor SLECU Boee 2.000

Tre 8000 = ate /8AS __ 4asn 000 uppw®/8C3 20900
el S Mites See Lovel Mmm Wied direetiod il Bdogroes v.n..mﬂ_‘:.;-
Sorfocs romp S0P Dow st 127 MeaiawILs Veper pressere 193

Loosh weutbeor PARTLY _CLOUOY
Rowrts NQ _INQUCED SHOWERS
o vt ot e s CURTISS  pocion BUKINL oo QEOOM

ALTITUDN OSEASEI KNOT LIRS TEWP  OSVPOMT UMWY

Swiwe 080 12 1006iMB 267°C 222°C TT%
L P Q70 14 :

- 2,008 Q8o 1] 942 210 . 199 90
3,000 090 i7

4,000 Q90 & 876 164 187 90
5,00 100 9 ~ ‘

4,008 120 & a8 138 97 74
7,008 310 4

5,000 310 s 789 137  -8.7 28

9,000 320 7 | A

10,000 310 10 708 94 -3.2 4|

12,000 300 7 683 s) -68 38

14,000 290 14 608 27  -156 28
14,000 290 13 se& -9 -i43 38
18.0% 280 L] 822 -48 -200 29
000 260 - 23 488 -87  -199 40

2,00 _ 280 26 396  -88  -302 38

bt 200 3% 323 318

wer .~ . 230. . 38 260 -442

49,008 280 44 208 -367

45,000 250 48 168 -67.8

4,00 _2%0 34 132 -767

3,90 200 16 104 -804

5.0 340 27
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BIXINI-BRAVO SHOT, O&LSM, 1 MARCH 195

- -~ -

Surfice~ 018 oga’ 0412 oms 7
2000 o820 o719 oas 0729 §
400 - oms o815 o o910 g
6000 0508 o707 1204 o

00 3 0208 n05 300

10000 as 2 3o LT

12000 2 2 3007 3ne

14000 2809 ms 2914 3310

16000 2915 2615 2913 3ns

18000 - 2916 2917 M3 303

20000 2822 2728 223 2923

25000 aa 2224 2526 a2

30000 224 2231 2435 231

35000 233 2238 2335

40000 2440 2238 250

45000 2137 2538 2545

50000 2706 2631 2531

55000 321 2016

60000 . o2& 3427
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'mt-umosm,mxmms

surface = OGS . : oo on? ont ons
2000 oa? 082 0820 0820 09Lh
4000 - - 0918 oms  omT o5 0912
g0 300k Ccas | Calm 0 2603
8000 2705 2908 ml 2910 2608
10000 2506 2609 1 A0 2010
12000 2008 208 2610 2508 2809
1,000 207 2106 201 2507 280
16000 2908 2012 a3 2 Zma gLt
18000 293 26018 . |7 207 207
20000 2610 287 m7 07 2822
25000 2525 225 21,25 2625 2129
30000 2429 2329 2528 2633 ma
35000 2337 2335 2437 2339 2629
1,0000 242 2530 2442 25 2639
5000 2045 30 2623 2532 2693
50000 246 2523 n9 2626 2816
53000 239 - 0209 3011 q27 2195
60000 26005 1090k 33a.' Cala

65000 o6Lé 05 3206 Caln

70000 0610 ona 0827 0813

75000 2507 cel 0813 0818

80000 0603 . o9 0830 0836

85000 oa? 0932 o7 0813

90000 0631 083



KUSAZE-BRAYO SHOT, OGS, J LARCH 195

LV, < b hours
Surface-  Cala
2000 nm
4000 - 113
6060 1010
8000 0908
10000 11
12000 110
14000 1110
16000 0910
18000 0810
20000 1216
25000 1220
30000 . 1819
35000 2y,
40000 2020
45000 1627
§C000 179
55000 1007
6,000 :
6500

70000

75000

8000

85000

T law

H=3 hours T
2,05 Calm
iseing 1007
112 0906
1006 0904
0802 0904
0809 1104
o 0403
10C8 0907
0910 1210

1317
1916
1108
1004
1208
125
1322
1611
1409
: 3512
2915
Atas

H¢3 houps
0607

0724
0722
o7
1602
2110
07
1319
119
1520
172
2015
1415
1516

1313
G106
05¢3

1816

3605
o210
2
<82,
1324
0934
12,2
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K"AJALETN-BRAVO SHOT, OALSM, 1 MARCH 1954

TR, - Hchheurs ' Hed houre ST
Surtass- _ OS12 . 0Q0 oMo
2000 ons 082k 0820
woa - oma2 o918 o7
6000 0916 13?7 on7?
00 104 on4 oa13
10000 3206 3208 3203
12000 3106 3100 jan
14000 2906 3006 3113
16020 2606 1705 2006
18000 32 352 0108
20000 2916 2l 3007
25000 1922 1121 2026
30000 2322 . 2422 22
3509 2234 2235 2722
40000 2530 2539 235
45000 2525 2534 2631
50000 22_ 233 2323
55000 o7 3no a3
o0 am2 3205 2614
§5000 0206 3008 AN
70000 Wissing 310 0611
75000 oa

80000 (o ,:THN

85000 0946

“.a24

0510
o089
1014
1109
o507
01204
209 -
390
3N
33
jo
189
2325

2535
2L33
2519
o117
3008

2706 ——— -

o817
0825
1044
0845

HfQ hours
040 we
0715

0605
2512
3103 —— - -
0909

0833



- Jijhours
:ﬁcr- . 0709
i 2000 - 062
72 S AT
6000 m9
8000 pLETA
10000 0306
12000 1709
14000 1604
16000 1803
18000 160
20000 1810
25000 1320
30000 224
35000 2034
40000 245
45000 2234
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55000
60000
e — 5000
70000
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80000
85000
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JAJURO-BRAVO SHOT, O6LSU, 1  i\RCH 19354

H=3 hours

0512

0620
0716
1as5

0107
3408
3204
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307
3410
1716

2337
261

27

St
Oulh
oéar
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0308
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3003
AL
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2317
2609
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0825
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0509
0419
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lissing
issing
ilssing
flssing

1908
0757
0954
2340
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B85
3a9
Jus
0916

0757
0954
0860

HLL bours

0312

-+ 0517

o915
1312

0203
3
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0103
0109
1709
2022
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23
2438
2628
320
22,
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55000

65000

70000

-

83000
85000

95000

| 100000

1015

1210
0709

0310

1705
176
1823

1817
1622
0920

1512
1208
2803
Cala
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' Cala
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1620
1517
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0s08

0517
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2915
0720
1032
oy [ 8

" . 0949

o9LL
951

1608
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2003
2312
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154
1522
142
g1
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0919
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104h
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070h
2506

170
1526
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151
3310
0502
150L
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0953
0956
0964
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mm..am mnu: 5 wm mmm
i A
.-.w.uu 1 _mm | mmmwmwmmm
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Wit G Bl sl
getfadl it dhe i
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a3 ,.w | g i

Y
foets
tham -
lewls
sspette
ieh
YD eUresd,
: diasnsesd
ollowes -
' . "- .-.
A 4 e
perecamel
Informatiar
working
altitude of the sampling

r

enscuntering radio~
aireraft othe
) seck to avoid

since

(reporting by other means
aress in which contamination is suspected.

These reports are submitted by any aircraft
This is not surpri

' agtive contemination and not reporting by othor neans.

bo OET-OCUR REPCRTS:

were ressived during BR.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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6o MADER NRORATAMPSE FLIRN' v -

P“.-"'m Theee flights (see sttached plot) n.a-to ‘.ﬂ
e. L,
m.mdmmym oontaminaticme

T gm' ' |
| APOAT-3 sponsered flights from Haamii indicsted & maximms air
cmuqo:mamxnmrumum-(;m). a-.:umm-
from Cuam reported temths of an wr/hr 0 & muimm resdingy This wen
encountered 4 March, 100 nautical miles west of Ponape at 3000 £%.

As «xpected, severul airereft, including sasplére, &2oud trackers,
evasuation aircraft and P2V security sweep airereft, enssunbesed syeas of
aly eontemination, mmmitmnm wall
undes” task forve limitations for a point descn~
taminaticn provedures are expected to be effesti all atreraft
shonld de returned %o urviannpioreom

9. SQICLUSICHSs
2. The air Bad Safe cperetions for BLYO

MMW&BM“&NWM‘(
MMMQ..&“.

b. ¥o hasardous aress of alr contamination were enscunteyed although
fallecut in the RONGERIK/RONGELAP area would maks iV probsble thel sosh
contanination did exist for a shord period over or near those atalls.

L c. Irproved menitoring, data upﬂmandmatwtmnm
are required.

de Lowsr search altit'des may improve the atdlity to carrelste aiy
contamination with subsequent fall-cut,

ee No hasardous fall-oub appears likely in the Hawaii, Fonaps ow
Ounnam.

., In flight axposures of Task Force pohmlnnmndthu
established limits, A

éi

;i
é

d
g .

ﬁ
1

delow) to nore
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prooms L | .-

g, , :
= ae. & O odmtast is requized Detween the Commend ?

Wilson aizpraft to insure bettey data reparting md eentivl. llcu:.a

mmmﬂummwummummmu,

-m.mmmmw wetale ;0C net.)

. Exast radistion readings should be reported, (Note:s A slight
chanee in the reporting system was devised to resclve this probles,)

6, Pre-~ER.V0 requirements that all Wilsom aircraf$ carry a sare
radias inst-ument of the .M/POR TIB type should be given high priority,
(Note: Spares were carried on all subsequent shots,)

de The deeirchility of employing lower altitudes in $racking
operstions should be invistigated on subsequent shotse (Note: Scome of the
work wvas successfully p-rromd at 5,000, 1,500 and below 1,000 feet on

subsequent shof.o.)

1 o”." dixs . _
I Wilsom A/C Plot (A & B) §
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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

INCLOSURE § K-50
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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



shipe,

::2:“?

dom

e following table shows average topside intensities in

bhe MMMotﬁﬂnwuommwa
hour (gorma cnly) of three representative ships at waricus timeer

natural redicastive desay, btrought the redicestiwe

RJRKQ 4 HEOR

pes: 4

I5

B 11111RggReR agesen

720
265
196
145
147
138
134
130
225
262
194
199
lss
156
nl
78
60
&7

RRARBIZRIRGY 3348RR.

g43R23R4RARE BIEREE

1 MR
2 MR
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alse vesmmended to Cammander, Joinh Task Peres SIVEN thad be
relieved or detached:.from 10 7.3 units dus te redisiien, their
accumlated axseeds or 7.8, This sammand i9 endesvoring

a. Especially in losations near (vithin abouts 50 miles of) ground serv,
it 1s essedial that dmage control asasmmres, insluding washdown, ds placed
in offect and the fallout degins to resch the ship, This
e¢c- lusiem ed on ‘s experience thad in sush loscations fallcus
bui.ds up very rapidly, (from 0.2 mr to 1R in less than § mimtes).,

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

e Presently installed vashdowm systems are sost effective wien
heading into the wind, Cross-wind headings result in mch of the spray being
blown from the ships structure, Zig-=sagging helps in-wetting all topside
areas and in facilitating drainage.

d, Special meeasures, including more extersive washdownt equipment and
improved drainsge, are necessary on bridge structures (especially horisental
surfaces) where critical command personnel normally are stationed. Camanding
gftiur B/JROKO 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

-} MOLALA TAWRKONI
| RENDEZVOUS \\

"I. e aﬂd —

,FiCHE COCOFa
CYPSY  SIOUX

!

TNCLOSURE 1
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10, The jxasently jeNseribed methods of deseataminatim, both msterial and
perecnal, were found 40 b effective, , ;

. -pr : w-—~ce i .
11, The exsellent report from BAIRCKO, enclosure (4), is sensidered wortiy
of special nemtion, It is belisved thad BLIROKO, ESTES and PHILIP were the
fires active ships in the Navy to be exposed to radiological fallout om &
relatively heavy ssalse. '

¥

12, . Ina&ﬂ.ﬂautohhﬂ.ulrop‘oﬂvh the Joins Task Porce Commander on

Operatiocn C/STLE, CTG 7.3 plans to submit additional interim reparts n
unusual matters of naval interess, ae appropriate,

H. C, BRUTCH

BUSHIPS (3
CNo (aP 36) (Adv Copy) (1)
BRED (3) ' '

NROL (1
BAIROKO (1)
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Lverage topsida radicactive intensitiss (in =mr per hour) of Task Group 7.3 ships
at varicus timos followdng BR.VO

Lee. L : T'm : )
p:7Z] TC= | SURTISS| FSTES MORTH|CROVE|cocop. | p: |  GYPsy
R, o X , : '

1 | 9900 ("8 400(e} — | — -— -— -] == |50 | 750} —
1000 )" s 200(a} — | - — - | =] =]%0|265] —
1200 2 100 - b -— -— - 1]35% |1.85] =
1300 5 100 1 5 S 3 A1 31300 JM7] =
100 | 18 110 212 10 7 8| 6|0 [138] 7
1500 | 25 120 10 | 20 1 2 9] 15200 | 13|
1600 | 45 140 16 | 35 18 | 12 10} 2 |170 | 180/ 200
1700 | 55 120 22 | 75 20 0 | 22| 25 Jao | 225] 230
1900 | 50 120 19 [150 75 17 50 | 80 200 | 262] 2%
1900 | 40 120 20 1190 75 20 3% | 90 {180 | 194 ] 200
2000 | 37 | 120 20 |300 | 10 30 15 | a5 {180 | 199|150

2 Q000 | 30 120 20 | 80 75 30 LO | 80 160 | 188} 130
0LOO | 25 120 20 | 60 70 30 30| 50|15 |15} 10
0s00 | 20 80 20 | 60 30 25 12 40 |13 11} 90
1200 | 15 50 20 | 50 20 10 10} 30108 | 78] u$
1500 | 10 30 12 | 50 20 10| 9{20} 3% | 6} w0
2000 | 10 20 10 | 20 18 10 | 7)15]30 | 47| 35

3 oo | 9 20 3 |20 15 8 61|27 39 3%
o0 | 8 18 7115 12 3 6|13} 25| w| 35
0800 | 7 16 5 | 12 7 3 sl12]| 2] w| 2s

L | caco | 3.2 7 s|e ] 5| 2| af 6|w]1rf

5 0800 | 1.2 4 6| 7 3 2 bl 3{ 9| 8 w

é os00 | 1 b 3| 5 2 2 | 21 6} 7] 2

7 |osoo| 1 271 203 | 2/ v | sf1|a] s|lw

8 |osoo| 1 2.1 | 1.5] 2 | 1.5 1 | &) 2] 3] ‘sl s

"11 ships other th-n thos: list:d in this cnelosure receivod nogligidle contame
ination,

NOTT: (2) = cstimatcd

TUCLOSURE 2to Incl 8 ‘- Ke55-IT



arrangemcnt was msde for "aks Ialands 13 7.4 was dirested to set up & spocial

monitor statica for the poriod H to H plus 36 houre.: (No contamination was
subsequontly detostod oa ™ako.)

day. Inasmuch as it had been desided during the interia pericd following
BRAVO to attempt a better evaluatioca of the effeet of the depth of trade~
wind on the resultant fall-out moving toward Eniwedok, two ¥B-29 eloud
trackers wers plamed to cperste in the rasetresk holding pattern

of GZ, one at 10,000 feet, the other approximately =idmy
face and 10,000 feet. The dircetive conssquently spesified a flight by
Wilson 2 from i plus 2 to H plus li hours froa base to 3 three-hour holding -
pattern 50 N west of GE at 10,000 feet, thense to a 500 MY sestor, limit~
ing true bearings fream GZ of 60° and 90° as 10,000 feet. ™ilsca 3} me
dirested to search frca H plus 2 hours until released, in tha holding
tern specified above, and at an altitude selsctod by the pilot to clear
natural clouds, but not in exsess of 5,000 feet.

A coaplete Coamand Briefing was hold at azidnight, at whiclkk 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. The
forecast fall-out plot by elliptical approximation is included in Inclos=
ure 4e , ;

. The British Unit was again advised at H minus 6 hours relative to the
latest changos in the forecast winds, Dus to & small shift in the low lew=
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 G2
at a minima distance of 30 NM.

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

i;
;
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on all the a;tqtl to shooS, sdvanse preparstions insluded the fleed
me &y, Althcugk im scms instanses
or

wi

oing to sea in the evening of ainus
:m‘nuu,m, have bown odcessary o operetional reasons, it ws desirsble

from the viewpednd of f2ushing the shipe with noo-contaminnted water. Subse-
quentwte BRAYO, lagoen operetions were sush that water in~take points and
evaporstore could be mintained st a fairly constant and rosscasble levalveéf
activity By cold mater treatasmt; however, intonsities slowly rvse in ssls
wator pipe fittings and hends. PFlushing the ships snlt water systeas in the
opon sea wga of considerchle aid in mintaining acceptable levuls at such
places. Wo aativity ms detected in the continual snalysis of fresk wmater
supplies past the evaporstors. ' (Ses Tab J for' further details rulitive to
ship oporetion in contaain:ted lagoon maters.) .

On the morning of 26 March a favorzble forecast of HeHour winds for
the following day set in motion the entire pre-snot scheduls of ovents ag:in.
This forveist gave east-northeast winds to approximately 8,000 fuet, souther-
1ics to abous 12,000, seutheastorlics to 20,000, scutherlics to southwostor—
1ies to 55,000 and east southeastorlies to easterlies cbhove 55,000 feet.
All units and external >gencise wore notified accordingly that ROMSU schodule
was fira for 27063QL , '

‘ Following the noon Commcnd Briafings, CINCPACYLT was advised of the
forecast 72-hour air particle trajectories for ten, thirty, forty ~nd fifty
thousand faot. PFurther, the advisory statod that no significant fall-out
was foresast for populatod lLiarshall itolls and recocmended no closurs of
air routes. It included a statvasnt that no surfies heclth hasard problems
were forecast outside aros GREEN and that an intenaive search was being
conducted in this area & 240 MM wide sector out to 600 NI centered.

on truo bearing 340°. (The sector soareh was schedulod and run again post-'
shot centerod on 305° True from 220 M to 400 NM from CZ. Starting at H-2
hours four scarch aireraft were used on parallel flight tracks, &0 MM eov-
ercge por aireraft, in advance of tho eclcud.) In addition, CIMCPACTLT

was roquosted to divert all shipping from the sector area GZ, 260° clock-
wise to 90° True to 450 M!. A statoment was included that no known ship=
ping was in this area.

At about 1LOCM & 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
penctrate the Danger Arss 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
Liaison Officer uaing this advisory as authority for ROMEO flights.

at approximatcly 150QS the surface and air RADEXES wore issued as follows

' Surface RADEXt True boarings from GZ 240° clociwise to 50° radial
distance 90 MM for H to H plus 6 hours, plus a eir-
cular RaDEX around GZ of 25 Nif radius, It waa recom~
mended that tha Control DDE movo to trus bearing 2509
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
NU 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 mter and air traffis nevtlk of the ansherdges wms deslared
subjest %0 clearunge by the Radsafe CHITIR. ALl units were dirested to
comnenge-Coweniyy. te. Tha RAN anchozeges at 1300M in ssscrdanse with pres
viows glaage. - .

-

: 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

1900 repars from the Eniwetok moaitoring aystem indicsting ;mxi-
mom on FRED and ZLILCR and sere & UNSILA. The low intensity contasta south-

Considerable usa was mde of data from the droms Liberty shipe (YaG's
39 and 40) to evaliate the fall-ouS pattarn. AS these
ships were at 26 MM on bearing 283° True from G and on ceurse 350° Tree,
the

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 since it soon became apparant that further efforts wore unnecessary.

L4



Isep top~
sides wat and to romsin alers to the possibility of esrly fall-ous. This
concormn was praocipitated by the early and osincus splash~out of the aloud
at and above the tropopsuse and the ccnsequent produstion of an over-running
1ip of the eloud to positions axtanding over the fleebe Dus to the strong
southurly wind flow balow the tropopause, no contamination fros the eloud
1ip was foresast fcr, or reached, the flest. .

By 1100 an alert adviasory was issued to all task foree unite, stating
that the H plus 3 hour prelimisiary damsge survey indicatud sites TARE through
OBOB were not apprecisbly contaminated. For planmaing purposes B-housr (re-
wntry hour) was designated as 1200, C7G 7.3 was dirested ts have the
task foree vessels stand-off the lagoon entrangs at 1L100M pending the oute,
coms of the lagoon w.ter survey at the anshorages. The advisory further
stated that at Rehour unrestricted radsafe clearunse would be declared for
sites OBOE through TARE and for all air and water traffis ssuth of TARR
and NiM anchorages. All re-entry axeept OBOZ through TARE and all air _
and surfoce traffis north of the anchorages would be placed under ths control
of the Hadsafe CENXTER of TG 7.1 at Rehour, Upon coafirmmtion of R-hour,
all units were dirested to commence re—-untry in accordance with previocus
instructions. Boginaing with this shot, and for all subsequent shots, brief
informal advance notice of R-hour plans was passed by voice to C1G 7.3 to
facilitate rapid assembly and re-entry of ships. :

At 1200 an advisory directive was issued to all units specifying that
cloud tracking flights since H-hour indicated no radiation haszard to sur-
face operations or to flight operations at any altitude below 20,000 feet
south of Bikini and within &0 MK of GZ. The results of the prelizinary la-
goon water sampling were used as & basis for a statemsnt that the TARE and
NAN anchorsges were below safs radistion limits, The advisory further stated
that the K plus 4 hour redsafe/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 operstions would be controlled
by the Radsafa CENTER of TG 7.1. Sites OBOB through BRAVO and all wmater
and air traffic south of TARE and NAN anchoreges were declared radsafe un-
restricted. Swiming in the lagoon was prohibited until further notice.

L-5



9 mill{ Tomrigen per hour (gesma only) by the emd of \
pointavcd high radietion being two cosce mab fenders which were lefS over

the side a8 far removed from perscrnel as poseidles Repeated hosings with*?
salt waterTYeduced theip intcnsity from 129 to 30 milli roentgms per houw

(garma only) e
be Onkkd;dhmﬁ,«omam.mthom;\nmm

completed, The nethods used were similar to thoes asployed on the starboard
side., /b the completion of the days work the aversgs desk intensity cn the

1
E
!
;
|
L
i
]
L
:
i

and
readings of 30 =illi roentgen per hour (gums culy), The wort screens were
Tremoved, mamma-mmmmwwu 15

milli rosntgen per hour (gamms ouly)e

5. The aversge intansity om the hangar decie ab 1600, & Marek 1954 was 2.7
m11$ roemtgen per hour (gammn only), Deccmtamination efforts oo

salt deposits.

7. Yhile at anchor in BIXINT .TCLL the intonsity reading an the salt water
piping system did not exseod 2 milli roentgen per hour (gamsa only), on 8
March 1955, the evaporetor drain pap strainers were opened on all four
evaporatorse The intensity reading of the scale ascurmlations was found to
be 5 milli roentgem per hour (geama ocnly). .11 fresh water ssaples from the
evaporatora testod by Task Group 7.1 have shown 1/5000 micro curries per
milliliter or less.

8. Decontaminstion of the ship was considered completed at the end of the day
ort 4 March 1954, Decontamination of helicopters and perscnnel comtinues as
required,

EMMET O'BEITNE
Copy tot
CINCP.CFLT Slnl Encloswre (2))
COM.IRP.C (less Enclosure (2))
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U So So BINORO (CVE-115)
. : Fleet Post Office B0M TR
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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)"



.Fless Post Offies 20: TRIMs xS -
e = 2S00 FPonciseo, Californis CVRISN\O=-A . )
. Te ' Sew: 000
- - ;‘s

D ' 7 Mareh 1958

Frous Conmending Officey ,
Tot Chief of Naval Operaticos
via: (1) Commander Task Greup 7,3
 (2) Commandor Joint Task Porse SEVIR

Subjs U.S.S, BATROKO (CVE-115); radiologiosl sontemination of

1. .ibout 0800-M cm 1 lMarsit 1954 this ship received a heavy . of
contaminated corel partisles following the detomation of an atamie devise
o Blkini itoll. .& the time of the fallwcut the ship was thirtyeons (11)
milos bearing 133°T from the shot site. The BIIRCKD was in the pwocess of
lamnching five (5) helicopters at the tims the fall-cud was ressived and
the washdows squipment was layod cut in the catwalks
in the air but was immediately recalled and landeds The first warning of
fall-out wes the report of approximately one (1) roemtgen per hour o the
flight deckk, The order to set Material Conditin (JMLE was givem at the

£irst indication of fall-out and all wventilation, including vemtilation-to

the room spaces was shut dows: and remsined secured for approximstely

tw (2) hours, This prevented containation of real ccnsequense of .y

spaces bolow the hangar deck, the englneering spaces rising 4o cnly eighh —_—
(8) =illi roentgens per hour, gazma only, The wash-dowm equipmend W

tumed on as soon as Condition .BLE had beem set But proved to provide a%
ingufficient volume of water to handla the heavy fall-cub of contaminated

coral sand deposited on the flight dock, catwalks, island strusture, fore-
castls and fantail. ration of the washedown equipment was cauntimed

for approximately two (2) hours and then securod, Mcnitoring of the flight
deck at this time gave readings as high as fiwe (5) per hour in

many of the crose deak guttere

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

tis resainder of the diy, The fire hoses provod to be mich supericr in
washing awey the comparstivoly large particles of coral sand wkich had been
Teceived and it was possible to reduce tho flight deck count

mately twoe-hundred (200) milli roentgens per hour, gemma cnly, or less by

5
:
:
d
i
i

2. . second fall-cut was recoived starting at about 15600-¥, This fall-
out was conposed of vory fine particles and increased the count on the
flight deck and bridge to between two-hundred (200) and four-hundred (4007
nilli roentgens per hour, gamma only. The fire hoses were again used cn
tho flight deck, forecastle and fantail and bridge structure until about
1845~} when the Task Unit 7.1 radiocloglcal perscnnel recommended sending

* INCLOSURE 2 K=55-~IV(be})



INCLOSURE 1

11°20.5* 165°47
11°19,5¢ 165°410
1n%ar 1465°41¢
119140 1887041
1neanr , 16%° 43.5¢
112 165°,00
1912, 5¢ AL
11°13,5¢ 165°391
1°14¢ 165°41¢
11914 145732
11272 .50 165°99¢
noas

Y u
11018 .
1018; 5t 144522
ﬁ%’s'ﬁz Tet.ar
11°2¢,,2¢ 162°22,4¢
11°%28,2¢ 16222, 6¢
119248 3¢
11°22¢ 1635348
119207 %t
11930¢ 165992
u°’ag' 165°31.5°
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(NOTE: There 1s s
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location as the 2 March survey,
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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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ALk .
KUSAZE o5 0.8
PINGELP 031206 © 0.6
MOKIL Nl 0.6
PONAPS 03093 0.8
UJELANG 030620 0.8

WIDEOK GROUND RE.ODIOS OTER
IXE0RO FLIGHTS (DN MRARZ).
Nigs ST (6 m; 0.0
nighe uu%a Mareh) 0.2
r 5 March) 0.08

rﬁg KING (Gilbers Islands) (6 Mareh) o.oc
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expect thess islands to be exseedingly high with their radistion lavels.
This might be likened tc scavenging of the hot stom material by large
particles from the tropopsuse and above, Howswver, the major hot fall-out
elmment must come from the stem debris.

INCLOSURE 11
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“daloulatied roentgen dosage agrees with estual cbeervations fice
£11m badges at this sita.

3, The Reaviest fall-cut pattern was expested to pase north of NAN -
a«nwmcuuzm.

6. Te levels of redistion ‘intemsity st the distance of RONCILAP

wind field ,Wﬂﬁfomwu
?:.umuummmmumm s 2.3T, CEONGE

7. BRAVO eloud pietures (Projest 9,1, tekem from am sirplane) indlcate
large quantities of visibls particulate mstter
heightes (1.0 up to a5 lsast 100,000 feet) 1s & mst for shob s sinse
the fallecut problem for surface or near surface shots of large yields can
be & definite function of the mushroom as well as the very Bod stem of the

cloud,

Appendixs: R, He MYNIRD

Cs’-?r.,Uﬂ
i = Plot of General Fall-oud
Pattem
IT -« Tabulation of Tims of
{rrival 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. UIIRIK - ‘
1554 nativee were evacusted to KNAJALEIN after receiving a dose
of 17 roevtgons in 78 hours, No subjestive syvbemis or changes in

0.  n&mlmummmmummnun
£2r a 1ife tine be less than 20 romtgens. No medical prodblem frcm

£, Scome other Lslands ressived fall-out expesing inhabitants to
insignificant quantities of radiation.

s Task PSres Ramactmal i oF 40 fhe visindty of BIEDYE bl -

) Persamnel in the consrete bunker on NAN island were svacummted
ships aflcat reeeiving in genersl occmparsble dosage to those aboard shipe
¢ tims., Based m readings taken aboard the shipe it vas estinmated
none of the ship's perscnnel would receive more then 10 roentgens whole
body radiation, This dose would not cause any general symptoms of radlation
siciness, howaver, deconteaminaticon personnel might have sicin contast with
concentrated radicactive deposits and poesidly sustain zild beta burns.

&
b

K=b4 .“‘



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 apilate 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
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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
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R mnni the abave eZforts for BRAVO were as followes
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1 March 195, WB-29 aireraft per-
missions in all four quadrants from
was sighted on theee missions, three

of ground zerc, cne on 27

Ty and

tracicing

'No surfase shipping

Toyer search of the ENIWETOK/BIKINI Danger

As a matter of interest

¢ east northeast

flom to th
February and two on 1 Mareh 19554,

No further

» & destroyer socurity

Japanese fishing vessel, the
miles on true bearing of 4O
was ascorted tovard the northemn

This ship
of the Danger Area and left cn course 315 degrees, 9 knots with the

d. The P2V and dest
Ares made no contacts.
swecp on 17 February 1954 encountered ons
s 26 nautical
sland,

edge

Miysgikenajinoickonpi ramaru

degrecs from ENIWEIOK I

subsequent nmovements.
As a summary, the CIC BAIROKO was contacted porl.od.tcal]:A

pre-shot and reported no transiemt shippiftp-in the area.

Qe

recamendation that air patrol cbserve its
contacts with this ship were repcarted.

l':-7c‘>



~ . a : 10 Mareh 195k

P S
MIMGRRNEAY 20R RECGRD .
SUBJECT® Protection of Trensient Shipping During Operation CASTLE

e

-~
P

7 .

1. In order to provide protection for transient shipping in the
region ismediately cutside the ENIWETOK/EIXINI Danger Ares during
wmcmpmtmnmmm&daﬂaphnot
action placed in effect as followes

se Planning factore:

(1) CASTLE clouds more than 25 hours old should nod
be hasardous.

(2) 24 hour travel of a CASTLE clocud should be approximately
Smnmticd.lﬂ.lu.

b, Plant

» (1) The Commander in Chief, Pacifie Flest was requested
to maks advance diversions of shipping cutside a seetor

west olocindse through north to east to 500 nautical miles frem ground

zere from H to H plus 24 hourse, ‘ :

(2) P27 airorefs were plamed to sweep the significand
foresast sector of cloud trawel, using visunal and search radar methods of
sightings out to 800 nautical miles cn D=2 days, out to 600 nautidal miles
on D=1 day and, if necessary, in front of the cloud on D day, P2V aircraft
crews weze directed to effect dlversion on all ships sighted in the sector
ares on D=1 and D Day. :

(3) WB-29 aireraft on routine weather reconnaissance missions
were directed to report all sightings of surface shipping encountered. All
;éq;t;ng“w:nto be relayed to the Radar center (CIC USS BATROKO) in the

, (L) PV aircraft and destroyer security sweeps wers dirccted
for the ENIWETOK/BIKINT Danger Area. Infomation from these sweeps was
channeled to the Radar center (CIC USS BAIROKO).

(5) Information from all the above scurces was channeled
into the task force hudg::ﬂon for evaluation 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 or/hr aversge, 27 mr/hr maximm on the RENSHAW and that the TARR heliocp~-
ter pad read 48 mr/hr at 031, 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.
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NIXOFG Flight Abls) experisneed by Marshall Atclls ss & resuld of AONEC
blg-r/b_ _gbv_tq)x_m)c Allinginee 20, Rngelsp 50 snd Rongerils
a..c:g_agnmm we required.

thet no spesial astion
" Singe the activities of the ANC New York Operstions Office had & comey
sidersble“impact on tasit foree post-~shos off-eite redsafe opersticns, the
£inal report of this agenay is suggested as additional informstion on the.
long-rengs sspects of NI, .

14

!’

1. An svalmtion of Weather Foresaste for ROMID

2, Tabulation of ROMED Pre~shot and Posh-ehot Winds from Task FPorce Statiom

3+ Porecast and Computed ROMEO Alxr Partiscle Trejectorisse

R0 Ground Zero Hodographs

5. ROMED Shot Day Ground Radiation Intensities On-site

6e Air Radsafe Operstions for UNIOM :
Preliminary Results NYXOPO Airborme Monitoring Flights ofa 27 My 195k

8. Sumary of the Status of Transient Shipping in the PFG Area o/a 27 Mar 1f

'
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1. of weathor Ummddstaly prioe ¢ M-Days Theve had besm oane
PNy oy — g A
mcu;g’ig:w‘:‘m Vi persistent easterly winds hed pre—
&dmmm‘mwgommmnm.

2. The Westher Forecast:s 3/8 cumilus, scattered patches stretocuumlus,
7/8 cirrus, scattered showsrse
a{' Observed weather: 2/8 cumulus, no stratocumilus, 3/8 cirrus,
no showers at shot site.

b. Comments on westher: Wilson 1 (recomnaissance aircraft near
shot site) reperted 6/8 to 7/8 oirrus from O153M to 0350M. At OLOSM the cir-
rus decressed to 4/8 and then remained 3/6 or less coverage wntil the device
vas detonated. Showers were reported by OCA at 10L&M, 14 =niles
of Eniwetols and by aireraft 40 miles weet of Bikini a$ 1133M and L153N.

3. The Wind Porecast: '

I
i
|

E

» =y
HEIGHE  H-48 832 =2 e 58 Bk (Hhewr)
9™ B/ ' 090/40  100/AS 110 110/A3
aaM £/35 gg/bsg 1.10530 nofg no% 110/35
oM LAY ESE/20 LAV Ay LAY AV 080/22
‘5’% 5: ' &s—zs ?,85;‘; Iﬁg/!.o i&‘gﬁg rn/x: gﬁi
504 v ESR/15-25 180/11 130/A8 160/20 160/20 140/15

L5 ESB/15-35 [ESR/15-28 200/l  180/18 200/23 200/23  200/05
ey ESR/15-25 BESE/15-25 230/16 190/10 180/12 180/12  200/36
I ESE/15-25 [ESR/15-25 = 200/15  180/09 180/10 1480/1C  180/18
M ESE/15-25 [ESR/15-25 180/14  140/10 150/10 1%0/10 220/08
g&( ESE/15-28 ESR/15-35 160/15  130/25 130/20 130/20 170;03

1M ESR/15-30 R/10=20 110/10  120/17 110/20 120/20 100/10
o ENR/15-2% m 200/08 120/12 150/11 15/11  180/08
au ENR/15-25 090/10 110/10 090/08 120/10  170/07
&  BE/15-2% INE/10-20 080/10  100/10 080/08 080/08  080/05
L DIE/15-25 INB/10-20 080/15  090/15 080/10 070/16 060/11
| ENB/15-25 RNR/10-20 —-070/20——090/20—070/12 0&0/18 O70/LL
SFC ENE/15-25 ENR/10-20 070/18 080/15 070/12 070/12  O40/10

(1) The Bikini winds were observed by gun laying radar equip-
zent aboard the USS CURTISS.. This ship was approximately 30 miles south of
grownd zero. 38% of the forecast wind direction were within 10 degrees of
the cbserved, and 57% were within 20 degrees. With two exceptions, 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~foct levels immediately below and
above the tropopauss.
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10000
12000

16000
18000

25000

30000
35000
40000
45000
50000
55000

65000
70000
75000

85000 .

90000
95000
100000

e 0T
1
’-.
7 11
1310
1312
0911
0815

ou?
0512

- onoe
0709
1108

1306
1409

o073
1014
0507

1212
1214

2316
2609
2613
0908
0838
N
0754
o8Lb
o782
o8uo

L-17

27 ARCH 1954

H#3 hours
0609
062
720

- on?

0315

ry)ht
2923
0827
0852
ogél
0970
0863

Hfg hours
0609
0522
o062
o813
o813
o&lh
o052
o914

0929
o924
o135 8
osll

1317
1020

2218
2616
2609
0836
08sl
0756
0859
0865



 PONAPS-HOLC0 SHOT, 043G, 27 ARCH 195K

Surface.”. <CBle o 0905 053 0903 0905
2000 .09l 0916 0727 0721 0722
000 10 o9 082 o824 02
600  i:2 1112 0w oae 0@
scc0 1103 1206 ' 1308 1508 1504
10000 0911 1110 1608 uo 1213
12000 0919 111 10 2007 1016
1o o9 112 un 1009 119
16000 1014 1118 128 0913 n2a
18000 1129 1128 1229 0916 118
20000 1137 1132 1270 o9 na
2500 114 1123 1126 1320 1113
30000 14 1215 139 117 112
35000 1220 1ms 1228 1120 113’
40000 1220 1219 1228 us w27
45000 1336 1229 1457 1440 1331
50000 1336 134k LS 1220 . 1348
55000 3009 2707 15 0608 1310
60000 29507 251 3018
65000 3129 2916 3113
70000 ) 125 1410 1309
75000 1050 | 1045 1246
80000 0763 0862 1244
85000 ' o9& 0969

90000 952 0866

95000 0956 0880

100000 . 1084

105000 1087

e,

L- /7



RONGTIIX-F0.E0 SHOT, 0639.2!, 27 VARCH 1954

Supfsow- OBl % 0709 . No additionsl runs made.
2000  “OT2  om
woo 0708 003
6000 o504 1804
gooo 1916 1912
10000 oni 1818
12000 1616 105
14000 wy 128
16000 1015 1217
18000 w25 1025
20000 1025 1025
25000 1122 1228
30000 w123
35000 1911 1807
L0000 . 2013 1615
ys00 151 2309
 so0c0 - 1208 1413
55000 1321 1409
60000 09 - 121
65000 3013
70000 1704
75000 1216
80000 1331
85000 1231
e
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' hm Cloud trecking informtion for ROMED
was, as for BRAWG, ve sourcese The conmiributiom of each of
the sources (listed below) will be discussed in subsequent paragraphs.

Special Cloud Tracking Flights
Weather Recommaissance Flights
AFOAT-]l Flights

hodograpt nd ok ,000, 14,000, 25,000, 55,000
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 imots and car-
ried very light particles from the base cf the stem toward the soutinest.
This movement was verified by subsequent aircraft reports. The nexh higher
levels of the stem (8,000 to 20,000) appeared to have soved %0 the west-north-
west at an average speed of approximately 12 imwotse This segment ahould have
passed to the north of Eniwetok. Its sarly movement is clearly reflected
by cloud tracking aircraft reports. The upper levels of the stem and the
mushroom woved out to the north and the north-northeast (see Appendix I).
od that the 55,000 and 40,000=-foot levels are an excepticn
ly trend of cloud movement. These latter levels moved out
rally to the ncrth and then sast. Fallout from these levels could have
carried back over Bikini and Emiwetok by subsequent "easterlies® at
low levels. It is believed that this mechanism caused the fallout observed
at Bikcini approximately 36 hours after ROMEO and alsoc that observed at Eni-
wetok roughly 12 hours later. This fallout was of little consequence other
than as a '"nuisance” facter (20-40 mr/hr at Bikini and 8-10 mr/hr at Eniwetok)

izgé
82
£y
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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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The area swept out by this process wea used as the contaminated area for

000~foot level

process was used for the 40,
For ROMED the radius of the

except that the radius of the circle used was the radius of the mmshrocm

The same

the high yield device.

minus cne-half the wind speed at 40,000 fest.
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FYEONO Alrborne Mmilering Survey Fligte o/e o
(Condusted by Heeldh snd Sufety Laborutery) New Torik Operstions Offlees
I T i aximm " Mad—
Locstiam (AVoll wmlfes Time. Tine Time
Dwjalein” 191200 00,10 200088, 00,00 311433 C0.20
las 7 191602 00,012 280747 00.00 710853 00,08
Ujae 191418 - 00,06 20075 . 00,00 10840 00.26
(sife Is.) 1MATAC 20,00 2M12% 06,00 311003 26.00
Ialand 191720 15.00 21356 38,00 311022 76,00
Island 11739 00,00 24153 36,00 1036 58.00
Tacngt . - - 20515 @.00 311158 00.40
Bllay - 1 20,00 201418 00.08 MN1297 13.00
Mirike Island 192 12.00 20143¢ 00,00 N1IW 06.80
Tales. . - - m 00.80 m m.n
Alluk 19193¢ @M.00 200309 2.6 N3AS 0240
Jemo 191950 00,02 201518 00.82 1IN0 0240
© 4Ground Observation.
BAKER ( )
Nama ‘ w.lﬂ
008S?  00.3%
Namorile 030933 00,7
Bon 03095 (.10
| hE R 031004 00.90
Jaluip 031035 Q.0
ML 031125 00.70
Arno o1lk6 00.90
Majuro ALY  00.90
Aup 031209 Q0.9
Maloelap 0130 00,50
Ertiub 03253 00.90
Wotje onos Q1.40
os13%k Q1.40

Kwajalein
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1. mm« sources of informations
J8e PC n72. m a8 270600,
b‘ L3? 1157, 10-45N, 170-148, course 470, A 9.5 imots.

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

d, Fishing vessel last reported 7-3(N, 168-0CE, course 330.
(No further contacts in Area Greem and sector searches.)e.

es KAIXO MARU departed Wake 2215,5M. Estimated 252000 positioca
10N, 17483 destinmation 10N, 1758,

f. MALIEA (British vessel) requested by ComiiavFor Marianas ad
221900 to stay clear of enlarged Dangexr Area.

g« DAI MARU departed Wake for Japan 22013(M via route point
20“, 163‘

he USS GENESSEE, 14-10N, 179-3W a8 271200M.- ETA Pearl 302200Z,
course 82.

i. Visual/Radar search aircraf8 contact: One Japanese f{ishing
boat, No. KN24,82, 15-02M, 167-53E, course 115, SCA 10 knots as appradmtdy
22130M, Patrol plane diverted vessel to course 50; no further cantacs
made of this boate.

Jo Visual/Radar search aircraf8 contact at 21113QM, cne fishing
boat, 19-4WN, 141-18E, course 120, SOA 10 knots, nationality doubtful.
Upon direction, search aircraft twmed stranger tc the northeast at 123(M,
No further contacts mads of this boate.

k. M/V GUNNERS KNOT, 27040CM, position 7-10N, 168E, course 270,
SCA 10 knots.

1. M/V ROGUR, 27060CM position Kwajalein.

[E ]
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The first attempt to fire KOON was 6 April, This headquarters and*
task group staffs deployed to Bilkdni on 5 April and set in motion the
entire sequence of pre-ghot events, Area GREGN was searched on 5 April-
plus a sector search 240 N wide to 600 MM centered on 30° true from GZ.
Mlatg‘&dvhcriu were issued to the British Sampling Unit on Kwajalein
and to CIIICPACFLT. Forecast surface and air RADEXES were issued to all
task force units, The series of briefings contimued until midnight; ul-
timately resulting in a postponemant of the shot for 24 hours,

PC 1544 had been ordercd to Rongerik to serve as floating housing
for the westher detachment and Project 6.6 Arrangements had been made
for the Officer-inecharge, liake Island ‘/eather Bureau Station to assume
radsafe monitor responsibility for “ake and to make special roports to
the task force headquarters if and when intongitics passed through 10,

50, 100 and 500 mr/hr and as required by circunstances above 500 mr/hr.
Radias instruments were supplicd to the llake station by TG Tehe In ac=
cordance with operational roquirements the task forece flcet was positioned
in & sactor from 90° to approximately 120° from GZ, minimmm distance 26
NMe -

By morning of 6 April the synoptic weather situation was such as to
foracast favorable shot conditions for the following day. At approximately
LUOGH, 6 April, the forccast surface and air RADEXES wore issued as fol-
lows:

Surfaco RADEI: True bearings from GZ 240° clockwise to 70°
radial distanca 90 M for H to H plus é hours
plus a circular RADEX around GZ of 15 NM. A
reccomondation was included with the surface
RADEX to movo 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 RIDEXs H plus 1, 10,000 fcet and up (truc bearings from
GZ):

)
240 clockwisa to 20° maxime: distanca 20 MM
20" clockwisc to 85° maxionm distance 30 MM

40,000 fout and up (truc bearings from GZ):

. 240° clociowise to 10° maxirum distance 25 NM
10° clockwisc to 95° maximum distance 45 MK

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

=1



fogt RIDEX for H plus 1 hoyr with sactor bearing
" .~ 85%True, clockwise to 240  True, meximm dis-
| —=-=—= - “- tance 5 NM. Supplemont tho 40,000 foot R.DEX  ~
- e _ for H plus 1 hour with sector boaring 95° True,
o clockwise to 240° True, maximm distance 15 iMs rwe

At aboud the same tims, tho routine H minus 18 houpr advisory was ..
dispatchod to CINCP.ACFLT annmouncing KOOM scheduls for 07062(M, weather
pormittiig. The advisory included the forucast 72-hour air particle
trajoctories for ton, thirty, £ifty and sixty thousand foot, . stato-
ment was included to the offoct that no significant fall-out was fore=
cast for populatcd Marshall .tolls, It was recommended that no air
routcs bo closod, No hcalth hazard prodlem was forccast for surface
routas outside irca GREEN, CIICP.CFLT was advisod that an intcnsive
search was boing conducted ‘n .reca GREEN and in a sactor 240 1M wide
out to 600 NM centerod on -ue boarings 45° from GZ. 48 an additional
safoty mcasure CINCP.CFLT .as rcqucsted to divert all ships from tho
sactor Dangor .rea 240° clockwise to 95° to 450 WM. No known tran-
siont ships were in the arca, (Nota: The soctor scarch on 45° was
subsequently cancallcd duc to a similar scarch cn 30° tho provious day
It was docided that the soctor scarch would be conducted post-shot if
necessary. us to tha low yicld, this requirement did not matorializol)

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

At the midnight Command Bricfing, thc forccast shot time winds wers
favorable, having considereblc southerly flow in tho nid-lovels, Howe
over, light to modorate scattcred showers were forccast for H-Hour and
beyend. It was decided to stand fim on the decision to shoot and to
take a look at the woather/radsafe situation agsin >t 0430 on shot day.
The forccast fall-out plot by clliptical apprximatiosn is included in
.Inclosure L,

.t approxdipately 2200k CTG 7.4 was directed to sct up the first
two cloud trackers, Wilson 2 and UWilson 3, iidlson 2 :=s dirccted to
sccrch from H plus 2 to H plus 14 hours from base to & thrce~hour race-
track holding pattcrn 50 MX west of GZ at 10,0C0 foct, thengs to a 500
MM soctor with limiting true bcarings frem G2 of 65° and 95° at 10,000
foct, YWilson 3 was dirccted to scarch from H plus 2 hours until ro-
lcasod, in the holding pattcrn specificd above, at an altitude sclected
by the pilot to clear naturzl clouds, but not in cxcess of 6,000 feet,
(‘Alson 3 ultimatcly flow at 4,300 fcet,)

Based on tha recormendations contained in the Surface R.DEX dirce-
tive, CTG 7.3 informed all task groups of the fillowing ship.movements for
shot time: the H-Hour position of the Cormand Ship (ESTES) would be cn
true bearing froo OZ of 83° at 25 NM. .t H plus 5 ninutos, (i.c., after
complation of firing roquircnmcnts) tho Cormand ships would cormcnce moving
south at 15 knots. Its probable H plus 2 hour position and thercafter
would be 134° True, 33 MM all frem GZ with 2 possibility of moving fron

=2



that positiom at approxinatdly A plus 3 hours if tho situation pole-
pittode The Flagship of CIG 7,3 (CURTISS) would indtially be oa true
bearing 120°,” 25 Ni 4ll froa GZ, them move south approxizately 15 M
after-H piuw 10 midutes (i.0., aftor complaticn of Raydist roquiree -
ncgh#e) AL other ships axcopt tho destroyors would movo eowth with
tha CURTISS post-shot, and nodintain shot-time spacing and dispcsiticns re+
rclative to her. The Control DOE would bo at 240° True at 50 1M all

fron GZ.

-

it F.dmght 6 ipril a directive wos issued to rum NTXOPO Flight
ible on’XOON day, the survey aircraft to takeeoff approximatoly 71500,
by-pass Bikini, avoid contaminated arcas, mako in-flight reports of data
and to eontimue the ible pattern at least to Talka if practicable.

At approximately H minus 6 hours, the British Unit on Kwajalein
was advised of tho forccast 72-hour air particle trajectorivs and tho
forccast GZ HeHour winds. authority was included for the British Unit
to penetrate the Dangor arca in accerdance with scranhle and routing
instructions to be issued by CIG 7.4 post-shot, By a previcus adviscry
continued for 7 a , the British Unit had bcen directed to fila flight
plana through tho Kwajalein Liaiscn Officer using the task forca advisory
as authority for KOON flights.

A final woather radsafc check wes mede at OL3OM 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 extended up to 40,000 feet, with a broken base at
2,000 feet, Transient shipping contacts being favorabls, XOON was dew
tonated on the surfacs of the western tip of Eninman Island at 070620M
April 1954 without undue incident to the embarked task force perscnnel
and 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 statament of safety of porsomrel. Due
tz the low yleld of the task force fleet to the south was cancolled at
0630M,

Based on a prelirinary damage and radsafe survey made by helicopter
at approxicately H plus 2 hours, all units of thc task force were issued
an advisory directivo as follows: SUG.R through OBOE and NAN not appro-
ciably contaminated; R-hour cxpected to be 071100M; CIG 7.3 have task
force vessels stand off thc lagoon cntrance at 100QM pending the out-
come of the lagoon water survey of the T.E and NI anchorages; upon
confimation of R~hour, all units re-cnter N.N anchorages in accordance
with provious instructions.

During tho carly morning hours the two cloud trackers (Wilson 2
and VAlson 3)made no contact with the cloud except one rcading by Wil-
son 3 of 15 or/hr weat of Bikini. Following the holding pattern scarch
“41lson 2 advanced at H plus 5 hours to its upwind sector, %ilson 3
was directed a2t 12204 to scarch a 30J scctor centered on 45° True from
GZ to paximmn range at 9,000 fcete

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. '



O 9 April CINCPACTLY waw Duttrmed that the following spparens
increases in rediation intensities were axperisnced in the Marshall
Islands as 8 resulf of XOMs (In mr/hr om 8 April) - Allinginas 47,

: 51, Bikar 16, Utirik 1C, and Taks 1le CINCPACTLE -

Rongedap62;
as sdvised that ™o specisl action wes required.

. -3 .
On_12 ipril, informsticn received from CTG 7.3 relative to skip
contemination was passed to CLiCPACFLT in accordance with a post-BRaVO
request by CINCPACFLT for such information. This advisory indicated
that no {eant fall-out was reported on any ships, that although
a small’part of the lagoon in the vicinity of shot sites was highly
contaninated, it was not axpected to become a problem to shipe.

On 12 april, in accordance with lagoon water sampling, and im
the intercst of moralo of tha Bikini garrison, swirming wos pormitted
on the lagoon side of the north end of NalNe

A ]

Sinco the activitiocs of the AEC New York Operations Office had
a considerable impact on task forcs post-shot off-site radsafe
oporations, tho final report of this agency is suggestcd as additi.nal
information on the long-rango aspects of KOON, .

7 Incls:

1. an Evaluation of Weathor Foreccasts for KOON.

2. Tabulation of KOON Pre-shot and P:st-shot Winds frum Task Force
Stations. -

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

L. KOON Ground Zoro Hodographs.

5. KOON Shot Dey Cround .iadiation Intonsitiocs On-3dte,

6. ~ir Radsafao Opecrations for KOON.

7. Prolininary Rosults, NYKOPO ..irbornc Monitoring Survey Flights,
on/about 7 .pril 1954.

8. Summary of the Status of Transicnt Shipping in the PPG .rea ofa
7 .'spril 195‘.0
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AN EVALUAZION OF WEATHER FOREQAITS FOR KOO

- . ..

1. _Sgmary of woather immodiately prior to X-Days On 31 March
a forecass wae issuod for 2 .pril that indicated southerly winds for
lewels~98,000 thrgugh 50,000 feet. This adnittodly was a long range
forocast with only fair confidence, Twenty-four hours latcr, howevorj*?
it was vvidond thot no forososables developnont of tha circul~tion
aleft would give approoiable southorly ccmpononts to tha winds aloff, -
i» doop trough dominatoed uppur level flow between Johnston and the
Marshalls giving persistent winds with northerly ccmpononts. On
the norning of 4 .ipril, the trough showed a tondency to fill, and a
woak outdraft began to form east of Majuro, Tho development wos
slow; only at 40,000 fcet was it consistant and prugrossively more

« On the morning of 4 .pril a forocast basod on the develop-

mont of the outdraft was issuod. By aftormoon of thao b a firm treod
had not buen cstablished and a foracast giving winds of 3 northerly
component was issued. .Ltor this wacillation over a three day poriod
the tremd for tha davelomont of tho outdraft nuar Majuro bocans firmly
established on the morning of § .pril. The cutlook was issued that
chances wero 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; 4/8 cirrus, base 39,000 faet; scattered light and
moderate showers; increased buildupe in cirrus to south of area; shower
activity greater in Eniwetok area.

a., Observed weather: 3/8 cumilus, 3/8 stratocumlus, 2/8 altoe
cumulus at 15,000 feet; scattered rain showers reported at Eniwetck.

b, Corments on weather: Wilson 1 (rsconraissance aircraft ncar
shot site) reported 2/8 cumulus and 8/8ths 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 Forecast:

HEIGHT He2l Hel5 H~8 Hely OBSERVED BIKINI
{(Thsds Ft) 0900M
90 090/40 090/45 090/L0  090/40

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

70 090/20 090/15 100/20_ .__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
LS 240/25 2L0/30 230/35  2u0/35 260/37
40 230/25 230/25 230/30  230/35 250/33
35 230/20 - 240/30 230/28  230/28 2L0/24
30 240/15 260/20 230/20  230/20 250/21
25 240/15 250/15 260/ 230/12 . 200/20

e,
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2.

popausa.

B=2l

-

o e

240/17

© 180/0s

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

-

100/15.

090/15

Coment on windss

(1) 50& of the forecast wind directions were within 10
degrees of the observod; 784 were within 20 degrses. The greatest
deviation was 60 degrecs at 50,000 feot, immediately above the tro-

..H.av

350/0%
Lt&Var
14,0/15
14,0/17
150/16
150/12
110/10
090/10

Heds

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

. 080/14

060/12

OBSERVED BIKINT
0900

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

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

M=7



KOON

Dete el BRI 195¢  Time 0620 L  Locsl Cbsorverion Time 0820 ___¢
Clovds fewer wlm 2000 _Tops g.:mg—-li“lm‘au 18090
lsolgted Toowr 0#-CU 3Q TOAQ M Visibility 13 Wies
S;c'uv-l Presswe RO2L _4b  Wind direction Q99 degrees Velecity i3 Ken
SM.CO"&-J-L—.F Dew Pelat 78 __°F Hemidiy —32 % Vepar pressure .—62!—.
bﬁ%ﬂ"’%ﬁﬁg! Remerkst .
" Lotess winds clohnhna.gﬁﬂ.’.“———?nmu ..!L“M Time _010_0
ALTITUDE  DEGREES  KNOTS  PRESSURE  TEWP  DEW POINY :’“ .
Suriace Q49 : 209 : 1009.7 : @) °C: 78 °C:
1,000 Fe ara 1?2 ;973 : 238 220
1,500 : : 988 224 212
2,000 080 : 18 . 940 : 210 : 204 : 82
3,000 090 : 08 : 909 197 : 19.9
4,000 120 : Q7 : A8 |84 179 - 80
5,000 180 08 - 848 : (T : 162
6,000 179 : 12 i 819 : 18 .8: 149 78
7,000 17O 17 _: 789 : 143 13.8 -
$,000 190 : 14 760 _: 12.7: 12.2 ¢
9,000 200 : 14 : 138 . 112 19.9 ¢
10,000 210 : |4 i 108 : 98 ; 9.3 : 14-)
12,000 180 : 17 . 1-)-) 83 3.8 :
14,000 200 : 08 : 808 : 3.0 ~-0.9
16,000 190 : 10 : 563 : -0.3: -10.8 : a7
13,000 200 : !9 : 322 : =3.8: -12.9 : a4
20,000 220 : Q4 : 483 : -7.8: -2368 : 24
25,000 190: 20 : 3968 : =18.0: -29.68 : _24
30,000 210 : 282 : 3gg  : ~-27.3: -32.9: 42
315,000 210 :_28 : 258 i -39.8; :
40,000 _230 : 34 : 208 : ~51.8:
45,000 ___ 280 : 24 181 1 -63.8:
50,000 240 : 3% : :
52,000 230 : 39 :
40,000 : : t .
65,0008 : : : :
70,300 : : : H
78,000 :
80,060 ta
85,000 :
90,000
95,000 o
100,000
105,000 : . :
119,000 : :*
115,000 : :
120,000
125,000
130,000
115,300
140,000
145,000
150,000
REMARKS:



| BIKINTXOON SHOT. 0630M. 7 ARIL. 1954

LIVEL: . §=8 'hog'  g=3hours I Hf3 hours ) Hﬁ hours:

Surface 013, S 0915 . 0420 o7 081y
) 200005 =815 , T 0616 0820 0615
4000 =093 1108 1207 0912 1019
6000 Joits 1706 1m2 1509 0815
8000 7 143 1509 19 162 1013
10000 1716 1914 201 172 1406
12000 1404 2020 1817 1413 1510
14000 1306 118 2008 1709 1810
. 16000 1410 2228 1910 1715 1807
18000 1313 2208 2010 18419 2803
20000 2108 2506 2204 2116 2610
25000 2608 2008 1920 2020 2116
30000 2315 1925 2122 2521 2231 -
35000 2430 21,25 2128 2u2L 2231
10000 2310 2567 2334 2533 2548
1,5000 2432 2329 2821, 2637 FINAN
50000 211 2531 2435 2632 2541
55000 2130 ' 2339 2518 2629
60000 i 2913 24,06
65000 1815 1623
70000 1535 1123
75000 0825
80000 ) 0923
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" DNIWETOK-KOON SHOT, 043Gk, 7' APRIL 19%

_@‘—-—mmr's‘—'xzho © SHOT

qpn-b—"'

"Surface <
2000
4000
6000
8000

1C000

12000

14000

16000

18000

20000

25000

30CC

35000

40000

45000

50000

~ 53000

60000

65000

70000

75000

8coca

85000

043
. o
;’6707
090¢
0911
1010
12
1212
1010
o%L7
Cc511
“ 0208
2025

Missing

2334
2637
2627
2626

»

ca2 -
0714
0%C9
0705
0805
1309
1609
1709
17C8
1706
1606
2406
1926
2325
2L34
2737
2640

0610
0&l3
0912
0909
ogc8

1307
1808
1706
1703
204

2022

2435
2543
2530
2535

M-/0

H£2 hours

1116
131k

1309

1105
1107
1507
1607
1608
1705
2703
2708
2322

2527
2335

2,28
2905
0610
0616
0719
0715
0516
o5



" KUSAIE-KOON SHOT, 063CM, 7 APRIL 1954

LIV, - H-Qhours-,Hchhours . ST  Hfh hours /8 hours

Surfsses <IL3 . 0903 1203 1306 1204
2000 - 1316 1410 1210 1212 1017
4000 117 1116 1216 116 1017
6000 / 1116 1216 - 1216 ' 1016 1020
8000 1510 1309 131 111 1017

10000 1610 1310 1409 112 1108

12000 1813 1510 1410 1603 1503

14,000 2001 1503 2501 1304 2106

16000 0706 3404 0302 2,02 2611

13009 0815 3605 1102 2506 2708

22009 1207 2705 2503 2708 3009

27000 2006 1808 24,08 YUissing 2209

35000 1908 1905 2107 2110 3313

35000 2208 221 2107 2120 a22

L0000 224 2119 2121 223 2008

45C00 2123 221 2516 2315 2019

50000 2712 275 2708 2715 A1

55000 262, 272, 2221

60000 2205 2210

65000 i 2706 __ 2819

70000 1410 25C6

75000 0622 0632

80000 0927 0724

85000 N 0931 1020

90000 1031

-,

e —— e —



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

LEVAL _- i-éhoupe-'e—H-3 hours  SHOT

-~

3 ”~ )
Surfa®®” ~ TOT10

2000
4000

0812
7
1109

1315

1510
1310
1309

1109
1813
1Cl1
1612
2232
2316
2719

2220

»

SHOT ~ Hf3 hours

Kissing = 0206
o712 g’ 0920
0612 T 1020
0907 d 1007
1307 1109
1509 112
1210 1413
1309 1215
1310 1316
1210 141k
1109 1510
1612 2603
1812 2804
1920 2509
2225 2317
2422 2225
2518 2637
2524 2724
0215

2903 T T T T
2706

o7

M=( &

t#9 hours
0710
1C25
127
1015
1216

1012
1015
o911
0812
c810
11C9 -
o704
2613

2337
2L32
2636
2405
0609



LEVEL, - H-b-hem-“'x:){.-zuhg:.
surfage 0% -
" «Q915

2000
40Q0
6000
8000
1C0c0
12000
14000
16000
18000
20000

25000

30000
-,5000
.,0000
4,5000
50000
55000
60000
65000
70000
75000
80000
85000
50000
95000
100000
105000

1010
fo912
1013
o511
0910
o911
o1
1208

1111

1814
1scs
2605
218
2020
2617

A JURO-KOCH SHOT, 0630M, 7 APRIL 1955

&

0913 .

0917
0913
0913
0915
osl2
0909
1013
s 8 8
1109
1008
1e13
1708
2604

1924
2612
2619
2723

o1
0509
o715
0915
0917
1016
1212

12
1113
1109
1l
1510

212
2512
2608
2324
2611
272,
2422
3611
1912
c809
0845
0852
086k
0869
o778
0877
o787

AN-1 T

i hours
o507
os2l
0919
. 1018
0916
1018
1019
09l

1410
2207
231
2418
2327
2023
262
2624
157
1913
0516
caLé
c8s54
0866

H£2‘hour3‘ -

C513
0816
o813
0817
ca2d
oa28
0820
0815
1008
1706
1610
2119
2515
2529
2426



ONAPE-KOON SHOT, 0630k, 7 APRIL 1354

LSVE, . nbhours. . =3 hours .goT Y3 hours  HfY hours -

Surface’ * ~Cala y Calam . Calm Cala 0510 .
2000 1009 1015 1108 1116 0812
4,000 1606 1110 m7 1118 1010
o0 1208 1208 . 112 - 1uS 1013
8000 1 1015 1110 1210 1511
10000 0911 1017 1115 1213 1214
12000 o718 0911 1009 1510 1012
14000 0716 0206 0505 1510 1307
16000 CIRE o405 - 3606 0308 1007

15600 5L 0L0S 0607 0308 0908
20000 1013 0611 0909 0508 1208
25000 1611 2024 2305 2208 2124
30000 1608 2017 2212 2118 222
35000 2113 2519 2520 2420 2325
10000 2223 2327 2323 2121 2129
15000 2229 2021 21,28 2528 2622
50000 2720 2728 2730 2532 2328
55000 2022 0216 2310 2411 an
60000 5 - 2,07

65000 272 2510

70000 1510 1403

75000 0938 0611

80000 1054 0720

85000 7 1059 0710

90000 0958 1345

95000 - l2u8



RONGERIK-KOON SHOT, 0630M, 7 APRIL 1954

LS

~ No Qbservations !ade
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?

(1} BIKINI PORECAST 07/0620M AFRIL 54
., (MADE 06/2200M APRIL 54) -

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

4 Scale
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AIR RADSATE CPER.TIONS FOR o

-

. - . . - 7
Lo SMARXL T _ ., o

2,

~

it 5" ity "+ et B - EO
';wmmmmnum-mm order of 50,000 to

#,030 foet. Air Rad Safe cperations for KOON were successfully
cotdycted and resuited in much tinmely informatiocn on Post-~evend
conditiong. This effort indicated that the lowest section of tis
cloud stem, up ta perhape five thousand feet, moved to the wead ab -
an velogity of about fifteen kmotse Contach was made with
thJ segment of the cloud by & cloud tracking aircraft which reported
a mximm intensity of 15 Mr/Hr at plus Zive hours fifty miles to the
wesh of Ground Zera (BIKINI), Continued fallout and dispersion dise
sipated this materisl r to its arrival at Eniwetoks The middle
segments of the cloud (six to twenty-fiva thousand feet) initially
moved north and then sast-northeast as about fifteen knotse Con=
tact was also made with fallout from this portion of the cloud as
the forecast position. It waa this level of the cloud which sube
sequently caused fallout oo Rongelap and Rongorils Atollse The top
section of the cloud, up to fifty thousand feet, moved to the caste
northesast at approximately thirty imots. Exaluding the Rongelap/f
Rongerik contamination, there was no evidence of significant falle
out inaide or outaide the FFG.

GENERAL3 ¢
8e o8 of ormations

Qoud tracking infomtion for KOOR was available from
five sourcas, The contribution of cach of these sources, which are
listed bolow, will be discussed in subsoquont paragraph®, :

Sampling Adrcraft Reports

Sweat-Sour Roporte

Spacial Cloud Tracking Flights .
Weathor Roconnaissance Flights

APOAT-1 Plights
b, Overall Cloud Movement (withinm the ZPG):

The Bildni winds observed shortly aftor shot timc were
as shown b the hodographs, From the hodographs it can be seon that
the KOON cloud, whose maximm height was of tho order of fifty thou=
sand foet, was influonced by two wind shcars. Tho lowest lovel of
tha eloud (surface to four thousand faot) was influonced by the winds
from tha cast which averagcd sixtoen knots., Since this sogment of
tho cloud was so thin vortically all but tho lightost particles should
have falleon ocut within a ccoparativoly short distance of Ground Zerv.
This undoubtcdly was tho ca2so sincc it was contacted only to the west

of GZ and bocausc tho ground station at Eniwctok rcportod no radia-
tion readings attributablc to KOON, Tho initial movement of the mid=
dle cloud (four to twenty~fiva thousand fcot) was influenced by the

INCLOSURE & M-25



3.

Le

5e

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 the hodograph foreesny ~Such DErTICLEN W AITive 4y this position &0 _
plus five hours, A seecnd possible scuree wes f{allou from & highes pore
tion of the eloud (perhape as high as twemly thousand feet)s In this

event the particles would have moved first ta the north and them have bees
sarrteduck tatfie west by the "essterliee”. The formey sousee is. -~ °
bgjiévegempst Likaly since the tims of arrival correlates auch bettew in
that case, Had tits contamination continued to move at its original specd
and dimoction, it would have arrived in the vicinity of DNIETOK Atol}

at approximately plus lixteen hours. The fact that ne such contaminatiom
was reported there is beliaved due to continued fallout and to dispersione
Sinece further contarination was reported in the patterm, "ILSON THREB

was dif.stcd by Rad Safe to begin an arca search to the northeast at plus
six (0200Z) hours. This search was condusted at nine thousand feed. A
contamination contact of 50 mr/hr was made at 0117 Z (plus 7 hours) 100
milesnortheast of BIXLII. This contagt tallies well vdth the forscast
position of fallout from tho twenty and thirty thousand foot levels = especi-
ally whem it is consid red that as a particle fell it wam influcneed by
winds which were slightly less stronge. No further contacts were reportad

by "ILSON THREB. This was to ba eaxpectud since the remainder of the search
wes: to the north and sast of the cloud's path,

¢. WILSCN T 9O, flying at 10,000 fect, nade no contamination con-
tacta in the racitrack pattern prior te his departure at 225(Zstre. Three
contacts were reported, however; between 2348 and OOLOZ in the area search
to the east of Ground Zere., The maximum reading of '25@ Mr/Mr was reported
at 2353 Zebrs, 100 miles easte~northeast of Bikini, at almost exactly the
forecast 0020.Zabra position of the twenty and thirty thousand foo8 parte
icle frajectories., This fallout almos® certainly produced the appreei~
able (but not hazardous) contamination.of RONORRIK and ACNGELAP Atolls.
Subsequent, reports were only aircrart rndizticn backgrounde

d. Subsequent “ILSON flights were cancelled when it appeared
that no ap reoicbly air contaminstion cxistecd in the vicinity of the test
site. . :

6. 'T4THER RECONNAISSANCE FLIGHTS:

A TETREL LIUA weather r.camaissa ce flight on plus cae day nade 2
contic® of aporoximataly 3 Mr/Hr, 520 milcs southwest of Ground Zero at
plus 28 hours, This position-ngrees well with thec plus 28 hour position
of the very low levels of tho cloud, It is sore likuly however that this
moterial, which was sncountered at tea thousand fect, was actu lly fall-
out from a much higher lavol. In that case thc mat.rizl would have moved
to tha nartheast and then have besn carried back to the west when tha
prevailing "eastaordiics® reestablishcd themselves after KOON. A second
contagt, this tims of 4 lir/Hr at twenty tiousand feet, was-m~do five hours
later marth-northeast of ZNI'ETOK. This mterial must have had a history
similar to thet just discussed. In both cascs the contamination appears
to have becon confined to a relitively small ~rea,.
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7. ARQAT-1 FLIGHTS¢ 5

AJOAT=). s flights ande radicsative sacple collections to e

sw AL bétween 8 and 10 April. In both c:wu the dommu.-»-‘--

b 4 197te widely dispersed throughout the araa, as ond pect,
" the leveia were guita low (hundredths of an ir/Hr). The first fligt
reportad its peak colloction 170 silcs southwest of HAVAIT at 0200 Zebss,
9 April (plua 56 hours) at 14,000 feet. This point was directly along the
path of the 40,000 foot air particle trajectory. .. sacond peak was reported
100 | southeast of HAVAIL twenty-six hours latar at 19,000 feet.
anothef less active sample wng procured off. the coust of Souther Californis
on 12 iprile Alreraft oporating from G4 mcde no col.ections of XOCON
debris.

8 IN-FLIGHT EXIOSURCS:

All in-flight radiation ex.osures of the airoreft crews partiaipating
in the cloud traciing effort were whll within Task Forve lixitaticass

9. AIR BaDEX:

The KOON air radex is attached as appemdix IT, Becauss of the yield
of XOON the classical radex procedure was used in this post-shot revisioa
The technique considers the cloud to be essentially a point scures in all
dimensions cther than in a vortical direction. The radex proved to be a
reascnably accurate forucast of the conditions subsequently observed in

the sampling and traciding cperations.

10, ¢ JIONS ¢

a. The Air Rad Safe operations for KOOK were quita successful. In
particular, the cloud tracidng operctions early estublished the fast that
there wers no alementa of the KOON ecloud which necessitated the emacuation
of nearby atolls,

be assuging that the forecast winds and trajectories are reliabls,
reasonably accurate forecasts can be mda of the areas which will be sub=
Ject to fallout.

s. No hasardous fallcut o.peared likely in the BU:M, PON.FB, or
HAT'AI.T._ areas as a result of XOON.

11l. RECOM END/.TIONSs

Nons.

appendicoss
I UILSON ./C Plot
II KOON /ir Radex
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: xp RESULTS NYXOPO AIRBORKE

ofa T APRIL 195k (CQIDUCTED B

R D OPERATICHS
LocATTrs (vl MAXDMOM GRND
msss othesvisa TOSAL TIME RBADINGS

o4 { §m‘@;l
e |

LAB 080913 0.7
UJAB 082933 0.25
WITHS 08056 1.1
ATLINGINAB a2z 57
RONGELAP Island 061073 %
RONGERIK 0810, 7 a2

= FANGL 081210 0
BIKAR 081312 20
UTTRIX 001332 12
TAKA ne1328 16
ATLUK 0B13%5 1o
JTEMO 0e1,07 2.0
LIKIEP oaLLLs 1.2
KHAJALETN OR14 54 0.53

BADER

NAMD 120715 O.b

ALAP 20937 Oyle
NAMORIK 121013 03
EBON 122037 042
KIIX 1230, 03
JALUT® 11116 0.3
MIILI 121201 0.8
ARNO 121225 1,2
MAJURD 122245 0.2
ANT 121309 0.3
MALOELAP - 12328 02
ERIXUB 121352 119}
WOTJB 12140, 0.8
KWAS ALEIHN 121452 Ouls
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1.. Taskt Pora-mot informations o .

 ———

- o USS RECLATIMER, 10-43H,. 168~05E, course 270, SOi 10 inots s
061200M, . diverted t0 KWAJALEIN, ETA C7070QM,

Des LT 1146y F=35N, 1600CR,. course 94, SOA 9 lmots a8 0412004,
~ A% OALLOOM alter course to 53s. At O7CAIOM alter course to 90

’C.n yss UIMDIILA, 7—20" l’*BG. course ].17, S04 10 latots ab 061200
: At 06153OM alter course to 9%

d,. USS HANNA DDE at MATARANIM Island st 061200M, thence to PCNAPE.

e, USNS GEM MORTON, 20-37H, 176-128, course 267, SOA 15,8 lncts st
061200 o0

f,. USS KARIN at ENIWETOR af O4120CM,

Ze USNS BARRETT (T-AP 196), 20=18M, 149=-4CB, ocourse 87, SOA 15.8
knots a8 06120QMe

he Visual/radar contach by search aircrafd on Japanese fishing boat
19-28N, 171~56E, cowse 125, SCA 8 lmcts at approximately
051730M, Subsequent visual/radar comsach by search aircraft ab
approximately OS1800M (cne Japansse fishing bost, 13-15N, 172-11E
course 100, SOA 6 lmcts), evaluated as the sams vessels

1, Visual/radar contact by search aircraft, ocne Japansse fishing boq
éq-oa!ﬂn s 171=328, course 315, SOA 10 lmou at appzoximately
M,

Je Visualfradar contact by search aircraft, cne Japanese fishing
boat, 15-CIN, 169=318, courn 335, SOA 6 imota as apmroxdmately .
061500My Subsequent visual/radar contace by search aircraft at
approximately 08190(M (one Japanese fishing boat, 15-2%, 169-2E,
acuree 340, SOA 7 knota) evaluated as the same vessele

2, COMNAVFORMARTANAS sowce of informations
8y M/V GUNNERS KNOT, PACMICRONESIAN Line vessel, TRUK at 06120(M,

be M/V ROQUE, PACMICRONESIAN Line vessel, NUKUCRO at C6132(M, schedul
ed to KAPINGAMARANGI and return to PONAPE by 10 April, \

INCLOSURE 8 M=30
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~the~f{rst attempt to fire UNION was 16 April. The synoptic weathey
outlocis o the morning of 1§ April was such that scutherwesterly f{low could
be expecfad the fellowing morning, As a consequence the apprepriate heade
quartere and task group staff personnsl moved to BIKINI during the morning
and ear ernocn of 15 April, At midnight, sines nost of the factors to
be considered were decidely unfavorable, the recommendation was made and
accepted to postpons the shot for 24 hours, By 15004 18 April neither the
nost pessimistic nor the most promising forecast appeared suitable. The
decision was made to cancel the shot indefinitely, revert back to am 18-hour
capability of firing, and return the sSaffs to ENTWETOK. Northerly components
between 20,000 and 60,000 feet porsisted until 25 April, at which tims wea-—
ther systems were such that, by noomr, a southerly trend could be forecass
for the 26th, A decision was made to shoot the following iay and to perform
a sector search (in addition to search of irea GREEM) 24,0 NM wide cut to 600
NM centered on trus bearing 40° from GZ. Arrangements were then made to go
afloat at BIKINI, internal amd extermnal agencies were notifled of the rroposed
shot o 26 April, and the next Command Briefing was scheduled for 1700Me In
an attemp to get continuous wind-runs at RONGERIK, plans had been mads to
substitute a PC boat to house tha detachment afloat at IONGERIX i.nstoad of
flying the detachment in for runs during daylight hours only.

Prior to departure frem ENIWETOK, CINCP.CFLT was advised ab approximate=
1y 133Q4 that UNION was re-scheduled for 260610M weather permitting, and that
the forecast 72-hour air particle trajectories would be submitted later, The
advisory further stated that no significant fill-cut was forecast for popu~
lated MIRSHALL Atolls and that no closure of air routes would be necessary.
Further, the advisory included no health hazard problems forecast for surface
routes outside airea GREEN and a statement to the effect that an intensive
search of this area was being made, plus a 2,0 NM wide sector search out to
600 NM centered on trus bearing from GZ of 4LQO°, CINCP.CFLT was requestei to
divert all shipping outside the new Danger Area and was advised thas no lmown
transient shipping was in the area,

By 1700M the observed lower levals had becoms easterly to 10,000 and
westerly to 18,000, nevertheless the decision was made to comtinue pre-shot
activities until at least midnight. At a speeial briefing held at 220 the
observed winds were scmewhat less favorable in the lower levels, veering
around counter-clockwise to 20,000 feet. Shot preparations were continued
in the hope that the southwelterliea in the mid-levels would persist at BIKINT
and at points to the sast,

At aprroximately 19CQOM the surfiace and air RADEXES were issued as follows
Surface RADEX: True bearings from GZ 285° clockwise to 80° radial

distance 100 NM for H to H plus 6 hours, plus a
cireular 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, elocindse to 115% maximm distance 70 NI
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° clocidse to 80° radial distange 100 Nf
.~ Cipeular RADEX arcund GZ of 30 NM
e o — e gl

. ALPRADEX, H plus 1 hour, 10,000 fees and up (trus bearings from GZ)3

et

- . 95° clockndse to 35° maximm distance 10 MM
35° elociodse to 95° maximm distance 35 NM
,v”. 40,000 feed and up (true Soaringn from GZ):

85° clockwise to 50° maximm distance 25 MM
50° clockwise to 859 maximm distance 60 NM

H plus § hours, 10,000 feet and up (trus bearings from GZ):

90° clockwise to 45° maximm distance 30 NM
45° elockwise to 90° maximum distance 180 NM

4L0;000 feet and up (true bearings from GZ):

85° clocidse to 50° maximm distance 80 NM
50° clockwise to 85° maximm distance 290 NM

At approximately OO3(M a directive was passed to CTG 7.4 by voice axd
TWX reference the first two UNION cloud trackerse. Wilscn 2 was directed to
search in the ragetrack holding pattern 50 NM west of GZ from H plus 2 to
H plus 5 hours at 10,000 feet, then to sector from GZ with limiting trus
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
at the discretion of the pilot to avoid natural clouds bub nct in excess of
60,000 feet,

B
&
g
K
[

The British Sampling Unit at Kwajalein was advieed of the forscast alr
particle trajectories, the forecast GZ winds for HeHour, and authorised to
penetrate the Danger Area if necessary, and in accordance with scramble and
routing instructions to be issued at H plus 14 hours by CIG 7.,4. The advisory
included a directive to file a flight plan through the Kwajalein Liaison
Officer using the advisory as authority for UNION flights, (This unit d4id
not pa.ruc):ipate ot UNION due. to engine fallure on the one alreraft available
post-shot

During the early pre-shot moming period, the PC boat at RONGERIK was
directed to have all weather detachment personnel aboard by 26120QM (i.e.
after rawin run) md be prepared to move south at best spsed {n the event of
fall-cut, 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 vesred around clocle-
wise with ascerding altitude, Transient shipping conmtacts being favorable,
UNION was detonated from a barge off YUROCHI in the BIKINI lagoon in approxi=
mately 120 feet of water at 26061CM 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
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route pointe 102, 1464-568 and 10-32N, 166=043, SOA 12 imcte, estinsting
BIKINT a# 270500 with tha antire weather datachment and project 6.6 pesrscoe

nel anbomrder- - £-—- :
-~

" “Based cn the preliminary heligsopter damage and radsafe survey made apgud
H plus § Bours, an alert advisory was issued to all task force wnits. This
acviscry indieatad that OBOB and the air strip were not appreciably contami-
nated but that the strip was debris ridden to the extent that flight operationr
would be ifipractical for at leass UNION day, PFurther, it was indicated that
NN read nr/he at 25 feet and that the water in the vicinity of the Ni¥
anchorages was not believed contaminated to a significant degree. R-Hour
was expected to be 26143(M, CIG 7.3 was dirccted to have the tasic force ves—
sels stand off the lagoon entrance at 1L,0(M pending the ocutcoms to the lagoon
water sampling of the N.N anchoragess Upon confirmation of R-Hour all. units
were directed to commence re—entry in accordance with previocus instructionse

By 1400M, the lagoon water from the NiN anchorages having been examined
and found relatively free of contaminaticn, a firm R-Hour aivisory was passed
to all units, This advisory statei that cloud tracking and other operational
flights since H-Hour indicated no radiation hazard to surface operaticns cr
to flight operations at any altituds south of BIKINT ani that the water at
the NAN anchorages was below safe radiation limits, R-Hour was announced for
1LL3M: . dirsctive was inecluded that, effective at R-Hour, recovery operation
were to be controlled by the Radsafe CENTER of TG T.le .l80, all water ant
air traffic in the vicinity of the N.N anchorages and to the air strip was
declared radsafe unrestricted rrovided no landings were made cn islands west
of SUG/'R. All other water ard air traffic was maie subject to clearance by
the Radsafe C.NTER. Swimming in the lagoon was prohibited until further no=
tice, .t DR-Hour, all units were irected to commence re-entry to the NAN
anchorages in accordance with previcus rlans, Frior to re—entry, C1G 7.3
1irectod all ships ¢ BIKINI, until notified otherwise, to be ready to get
underway -n 30 minute notice aftar nachoring. Use of evaporators was authori-
zed, The ships were also liracted to keep wash lown systems ready for immew
ijate use except when this would interfere witly 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 flus 24 houry, thence to 15N, 183E to base. Since the Wilson 3 search
rattern id not ultimately inclule ''OTHO Atoll, Wilson 4 was later lirected
to pick up the minimum altitude survey of this location in adlditicn %o his -
regular mission, No significant contamination was cbserved on the 240M,
200 foot survey »f 'OTHO on shot day,

Cloud tracking offorts subsequent to re-entry were mostly routine and
apparently in good agreement with the forecast, Details are included in the
inclosure attached hereto, By the evening of shot day, it was apparent that
no further cloul tracker flights would be required following Wilsca 4. CIG
T4 was notified acecordingly. NYKOPO Flight .ble was schaiuled for 27 april
ind requested to report accumulated data in flight when over T.ONGI Atoll.

it 1900M on shot day a report was receivel from the radsafe monitoring #

N-5
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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,

N~6



Since the agtivities of the AEC.New Yorle Operaticns Office had & «u—
siderable impact on task force post-shot off-eite radsafe cpersticme, tbe
final report of this agenly is suggested as additional informaties en the-

long-range aspeets of UNION. '
- T a o v

7 mcm,f'
1. An Evaluation of Weather Poresasts fer UNION
2, Tabulaticn of UNION Pre-shot and Post-shot Winds from Task Force Statico
3+ Forecast and Computed UNION Air Particle Trajectories
L. UNION Ground Zero Hodographs
5. UNION Shot Day Ground Radiation Intensities On-eite
6. Air Radsafe Operations for UNION
7. Preliminary Results of NYKOPO Airborne Monitoring Survey Flights o/s
. 25 April 1954
8. Summary of the Status of Transient Shipping in the PPG Ares o/a 26

April 1954

N-7



AN _EVALUATION OF WEATHER FORECASTS FOR UNION

lo--Sumary of weathey immedistely prior to U-Days At nom cm the dey
preceeding the shot, i% was felt that there was a good chance for the ine
driYE af"10,000 feed (which had broken off the ENW-/'SW trough at 201 .
April near 13N 1758 and had drifted to 10N 14CE) to expand and give southerly
winds over the Northerm MARSHALLS, A forecast was issued ta this effecte On
the basis of this forecast an H minus 18 hour forecast was called fors The
indraft gontinued to move over ENIWETOR at 20,000 and 25,000 feet but was
poorly Yocated 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 scuthwesterly at levels 20,000 feet and up. At ENIWEIOK, 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 168E arcund nocm,

2, The Veather Forecast: 5/8 cumulus, base 1300 feet, tops 8000 feet,
with scattered isclated tops to 15,000 feet; 4/8 altostratus, base 19,000
feet, tops 21,000 feet; 4/8 cirrus, base 39,000 feet, tops 41,000 faet}
scattered light rain showers.

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

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

3. The Wind Forecast:

HEIGHT Hel8 H-9 Hedy OBSERVED
(Thsds Ft) WINDS H-Hour
%0 100/50 090/60 090/60

8s 110/50 090/55 090/55

80 110/.5 090/50 090/50

75 - 110/30 090/45 090/45

70 110/1$ 090/30 €90/30

65 090/10 110/25 110/2%

60 300/15 270/15% 270/15 X

55 290/15 280/25 280/25 220/0%

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

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

40 270/35 260/4,0 260/4,0 250/4,0

35 250/30 250/u0 24,0/45 24,0/l

Inecl 1: ’
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HEIGHT .
(Thsds F&) . .

30 o
25

20
15
10
o8
06
04
o2
SFC

of the observed,

-~
-

-

4

-

8000 feet,

2
o
150/10

(05)120/15

Comments on windas

(1) 60K of the forecast wind directions were within ten degrees
80% of the forescast wind directions were within thirty de—
grees, The greatest deviation from the forecast winds was 70 degrees ab

H=9~

24,0/33
230/35
24,0/30
260/10
050/08
oeoﬁa
080/15
080/15
0'70/ 20
060/15

Heb

220/1,5
220/40
250/25%
290/04
050/0%
060/08
080/18%
080/1%
070/20
060/15

[ER ]

(2) 60% of the forecast wind speeds deviated six Imots or less

from the observed, and 93% deviated ten inots or lesss The maximm error was
sixteen inots at 55,000 feet, immediately below the tropopause,

N-9



UNION
Date &A&—-&S‘——Timd}m:_-l. Local Observation  Time 0600 L

Clouds lowep /10T SC= Base 18Q0 _ Tops 2500 Middle 10 3G _Bese 12000
FFW_YERY THINTXI Visibility 8 Miles

Sea Level Pressure .LQ.Q.;-A_ub Wind direction <068 degrees Vebocty J& ki
e [ J) ' I
Surface temp Bl °F Dew Point L& __°F "Humidity BE X Vopor pressure 1056

Local weather PARTLY CLOUDY Remorks NO_INOUCED SHOWER ACTIVITY gBSERVED:
Latest winds aloft taken on -GURTISS _ Position ~BIKINI Time Q600 1.
ALTITUDE  DEGREES KNOTS  PRESSURE TEMP_  DEWPOINT REL.HUMIDITY
Surface foY. T} N 2 Lo08 : 2¢.8°C: 24:2 °C: a1 %
1,000 Ft Qeq 21 : 979 : 24,8 21-7 : 78
1,500 Q70 _: 9 988 23 3 20-3 : 79 :
2,000 08qQ T : 942 : 22.0 19- 4 : 83 .
3,00 Q9Q : _I7 908 : 19.4 171 : as
4,000 090 : ia 87?7 1271 18- as
5,000 100 : 19 848 1 ]8.2 14-2 88
6,000 1q : T B 817 i 18.3 ¢ 09-8 : 20
7,000 120 ja__ 788 : |18-9  -02-2 48
8,X 130 7 760  : 13.8 00-0 70
9,000 120 ¢ (- I 733 -2 04-8 57
10,000 e J2 707 : 099 : QI-8 41
12,000 %0 Q4 858 . 08.8 : - Q-4 : 62
14,000 igg  : oa& 608 i 038 : - Q8-7 : 29
16,000 240 2% 563  -01:2 - 1.7 48
18,000 299 14 522 i-08.Q : - |5-8 : 56
20,000 : 260 8 463 :-09.0 : - 'g-3 : &3
25,000 200 % S 397 i-17-9 1 - 23.8 : 62
30,000 280 40 322 -28-Q ° MR :
35,000 240 44 - 289 :-37-8 MR
40,000 250 40 207 :-49.8 M
45,0 280 ° 40 |87 -@1.4 : M
50,00y 260 28 123 _-73-8 : M
55,000 220 : 09 : 097 t-77-8 M
60,000(87000) 80 : & 074 1-79-8 M
65,000 : : Q87 :-87-7 M
70,000 : : : :
75,000 : : - : -t
80,000 : : :
35,000 M T :A/_/o

an nnn



BIKINI-UNION SHOT, O&10H, 26 APRIL 1954

LEVEL _. Heh houra . H-F hours  SHOT
Surfsee 0718

2000

4000

6000

8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
40000
45000
50000
55000
60000
6500C
70000
75000
80000
85000
50000
95000

T« 0820
1017

7 1009
0205
0505
3210
3003
3008
2916
2525

i,i

0616

ce18
16
0917
0502
0604
3110
3010
3016
2715
2627

2038
2343
254
2844,
2629
2822
2915

0517

A1/

H£3 houra
0914
0919
0917
oeLs

0815
1014
0609
0207
3410
2608

2229
2943
2642
2642
2439
2121

3402
1029
Q940
0950
1031
0854
0574
3268

HfA haurs
0816
1012
0909

1312
113

3606
3L08
407
2312

2529
2431
2734
2638
26843
1525
1914
0917
1026

1041
lanl



ENIWETOK-UNION SHOT, O6LCM, 26 APRIY 1954

LEVEL _ H-6 hours - - H-Fhours  SHOT

_Surfsas. <0616 “
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
3210
2727
2629
2624
2924
ool
2304
272

0517

021
1018
0213
o808

‘1718

2720
32
2911
21
1818
0517
2609
2627
2630
2628
2726
0907
2905
21
0922
1037
0947
0950

0516
0820
1016
0812
0910
- 1504
2605
3315
3215
26411
2120
0517
3407
2527
2729
2633
2830
0204

N-12

H

hours

o417
o719
o8L7
o914

091

-

1310
2305
3310
3307
2907
1918
0523
3307
2620
2626
2531
2737
2810
Calm
Calm
1030
1036
094dy
c951
o8é8
C970
0973
0976

Hfg hours
OJAY]
0é18
0712
1013
1211
0803
2503
os08
3105
3606
0&l1
2009
2608
2726
2826
2236
YA Y
297
3314
1017
0925
1040
1049
0957
0973
0968
0950



2000

25000
30000
35000
40000
45000
500C0
55000
60000
65000
70000

75000 .

80000
85000
90000

o911
’file
0703
3203
2205
2008
2108
2621
2517
2724
2823

2520

3024
2820

a

0604

0919
o7
0714
1212
1707
2104
251
2515
2620

2823
272

2327
2623
3035
3036

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

/N -13

KUSAIZ-UNION SHOT, O0ALGii, 26 APRIL 1954
e 0816

Hf} hourse

0807
0921
083
o823
0811
3502
2705
2310
2245
2525
2,20
2625
2623
261
2330
2524
3017
1506
291L
2810
1024
1045
0952
0960
0976

H£2 houre

0906
0912
1024
o924
oa13
0406
oo
3608
2511
2516
2318
2412
2522
2327

2515
3009
.04
2916
2411
131
1050
1063
1067



KWAJALBIN-UWION SHOT, 041G, 26 APRIL 1954

LLVEL — Heé-hours— : Ho3'hours - SHOT  Hf) hours  Hf9 hours

surfad¥ 0Lz oma . o2 o2 o911
2000 * 1019 1220 1019 0818 1010
4,000 ,-1‘1'22 1226 1118 0919 1009
6000 1116 1116 0918 ' o8l 1309
8000 0916 112 1220 1012 1006
10000 o712 112 1218 ioaa 1201
12000 072 1011 0817 1321 131
14000 0809 ons o718 1317 1525
16000 0906 0519 0916 1209 1821
18000 0605 0107 1515 7 2824
20000 2310 2106 2120 215 2729
25000 2020 2230 24,22 2324 239
300C0 2231 2232 2536 2431 2526
35000 2439 2336 2634 263
4CQ00 2237 2330 2535 243
45000 2431 2535 27

50000 2536 2535 2669

55000 = 2721 . 270

-

Al =74



I-'ﬂ - .wmz:_

Surfggpﬁ-._DQOk

2000
4000
6000
8000

10000

12000

14,000

16000

18000

20000

25000

30000

35000

40000

45000

50000

55000

50000

65000

7C000

75000

85000
90000
95000

- 0916
o3
770810
0810
0810
om9
o728
1121
1222
1317
1910
2522
2631
2360
2539
3106

0703

LAJURO=UNION SHOT,

Hod hourg

0309
oul3

0912

1013

1013

1010 .
0812 *

0820
0923

na

1320

2316

2u2k

2312
2232

. 2632

3103

SHOT
0905
0808
0910
1010
o911
0909
0910
1015

1i?
121
L2
1612

2012

24,28
2326
2731
1708
1708

6L, 26 APRIL 1954 -

Hfz hours
0707 ‘
1019
1017
0918

0919
0914
1007
1107
1010
1209
1612

Hfi_; hours

0&06
C8lA

2314
2812

2433
223k
2529

]



.~ 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, =g houre—, =Y hours
Surfaee =O713

2000
4,000
6000
8000

10000
12000

14000
16000
18000
20000
25000
30000
35000
4LC0COo
L5000
50000
55000
6C000
65000
70000
75000
80000
85000
90000
95000
100000

RONGEHIX-UNION SHOT, 0617, 26 APRIL 1954

2y
1017
71116
0913
0909
0106
12
312
3020
2727
2035
2346
2563
2661
2642
2923
0118
2303
0304
1136
1045
0955
0958
0861
0887

<
S

0813

os18
0815
1211
1211

N=17

 SHOT

opel uny oN

B

hours
1007
ca1s
oa17

1L

1315
Q805
3508
0507
1509
1809
2316
2023
r7) 8
2533
2538
2540
211
0803
1707
3308

1041
095Q
0952
085%
0968

H#9 hours
o7
o717
o821
108
1016
1007
1106
1405
2004
2306
2710
2526
2334
2729
2734
2734
2832
3402
0203
0608
c829
o8uL3
0953
0932
0979
962
0964
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BIKINT FORECAST 26/0615M April 54
(MADE AT 25/1200M Anril 5b)
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l. SUMBRYW- R .
. THY stomis devige UNION of Operatiom CAITLE was detonated ad man:?-
Zebra 28 April 1954 The UNICM cloud resched an altitude on the ordes
95,000 fae®. The iir Rad Safe operatiins i connagticn witls this detenatice
were sucoessfully ccadusted and resulted in muck timely information om the -
Pest condttions not only ors the shok stoll of BIXKINI tu® also the ade .
jacents sfease. Cloud tracking aircraft cbtained data which indicated thst the .
léwest sectior of the UNIOR cloud stem, up to perhape fifteem thousand foeS,
was moving to the west-nortivess at approximately fifteen inct#a This move--
ment, plus the mederste intensities encountoered (a maximmm of 60 Mr/lir),
astablished the fact that this portiom of the cloud did nok constitute a
hasard to ENTETOK ATOLL 186 miles to the wess of BIKINF, /incther alrcraf®
made comtach witl fallout from the middle lsvek (twenty to sixty thousand feel
of the clouds /s had boers forecast by the preshoB studies) this leveld vap- -
proved to be maving ta the east-northeas® &t fiftsen kictse Because of the
extreme height of the cloud, ne comtack was made with fallout from the top-
lavel of the cloud, From the msteorological dats cune would predict a move-
ment tao the north and to the west: On the dasis of the foregoing it was.
apparent thrt there was no hasard' to the populated atolls withim or withouty
the Pacific Proving Ground., This premise vas verified when one of tRe cloud
tracker aireraft was diverted for ths purpose of making s minimam altitude
radiclogical survey of all land masses which conceivably could have beems
affected by falleut of UNION debris. This hurried survey showed essentially
no areas to have received fallouty a fact wihich was confirmed wherny a more
. leisurely and refinsd. survey was pocssidle. Thers was na evidencs of signifl-
cant fallous outside the Pacific Proving Ground, '

-

L 4

2. CENER:L:

ae Sm 8 of Informations

‘Cloud tracking information for UNION was availabla from five scurced.
The contribution of each of these sourcas, which are listod below, will be

discussed in subsequent paragrapns,

Sampling aireraft Roports
Sweet~3our Reports

Spescial Cloud Tracking Flights
Weather Reconnaissance Flights

JFO.T-1 Flights
be Overall Cloud Movement (within the PPG):

The BIKINT winda observed shortly aftor shot time are plotted in
the hodographs. From the hodographs is can be scen that the UNION cloud,
whose maximm height was of the order of 111,000 feet at 45 minutes, was
subjected to “1ree wind shears. The lowest level of the cloud (surfice to
fift3en thousand feet) was influenced by the winda from the east which aver=

Inal 6
N-32



. - . Sy,
: o * S :
aged fifteem laictes This movemenl; wis confiraed by & cloud trusiing almws-
craft flying sixty miles weet northwes® of Grouxk Jere ab oigh® throusand.- i
faet; the maximams intensity reported was 60 Mr/frs Based om the position oL
thiz contachk and the forccas$ air trrjectorias, i£ is beliaved thas this comwe- -
taminaticm subsequotly passed to the nortlh of ENIWETOR .ICLL. The mid¢le X
lavel of the cloud (twenty ta sixty thousand feot) moved to ths east-northe
east atr a spoed of approximately fiftcen knots - the wind velocities having
decreased aftor shot timey Only one contact (2t plus five hours) was zade
with £ from this level of the cloud (sea ippendix I)e The highestw -
lavel of mshrocm probably moved to ths nortly and west bub nona of the tracies.
ing aircraft made contact Witk falloub from this portiom of the cloude :

3, S.MPLING .IRCR S

As in the case of previocus shotsy these reports were recorded by Rad
Safe persormel aboard the Command Ship fram plus twe to plus five howrse.
Reports from these aircraft provided the first data available om initiak
cloud movement ind confirmed the accuracy of the forscash air radexm (see

Appendix II),
4e S EXT-CAUR Rf3:

These reports were subtmitted by any aircraft encountering radicactive
contamination and not reparting by other meanse No suchk reports were re—
coived following UNION.

S. SPECL.L CLOUD TR.C Y ss.

_ a, The initial phases of the UNION cloud tracking effort duplicated
those which were so succsssfully employed for previcus CASTLE shctsw Two »
WB-29's, YILSON T"0 and WILSON THREE, were placed in a holding patterm fifty~ -
miles west of Ground Zero at plus- two hourss .s will be seen fram .ppendix
I, the locaticn and orientation of this pattern is such that any cloud seg-
ments moving toward either ENIVETOK or UJELND should be intarcepted by ab
loast ocne of these aireraft. UILSON THREE initially flew in this pattaerm at
six thousand feet but was subsequently ordersd to sight thousand feet in order
to maintain flight under visual conditions, WILSCM T'.0 opsrated at tem thou~
sand, fcet throughout his mission.

b. ¢ approximately 2130 Zebra ilscm was requested to descend to cne
thousand feet ant make a survey of the southern islands of BIKINI ~TOLL ant
the airstyip in particular. This affort ved that thers were no portions
of GILDA (the atomie cloud or its fallout) endangering either the fleet or
the 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 deturmined that it was aafa
for the fleet to approach the atoll ard to begin the helicopter phases of the
detailed Rad Safe survoy, WILSON THREE returned to the racetrack and resumed
orbiting at eight thousand feact; thes increase in altitude was authorized in.
order that the flight could be conducted under visual conditions. it 232T
Zebra WILSON THREE made the first contact with the westward moving portions
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of CILOA wiils flying a® he nortlk end of tle racetricis patterty sew Appesass:
dix Te The maximus intensisy of 6Q Mr/Mi® was reported a® 2340 Zedrm dub -
contacts continued to bs made in the same geaeral ares wntil 17 Zedraw- I6.
13 interesting.tc note tha® all fallout wee encountered as the northers ends
of the patternm, am excellsat verificaticm of the path foregast by the alsx
partiale trajectorfss, Later during UNIOR day it becams cbvicus thad thd

wind patterns were relatively unstable and that there was a slightt possibim-
1ity that f£3lloub may have oacurred in the vicinity of the populsted atolls

3o the squtheass of Ground Zerce To evaluate this possibility, WILSOGM THREE
was dirgeted at 0200 Zsbrx to conduct an ares search ilong a trus bdearing of
100 degrees from Ground Zero at am altitude of one thousand foet. In addie
tion, & survey of eaclr atoll in this reglom was to be condusted at minimum:
altitude. Enrouts to the designated sector WIL3SOM THREE passed almost direct~
1y over Ground Zero. Gamma radiation or "shine” from the crater is, withous

a doubly, the cause for the very hight readings reported at 023C and 0232

Zebra (1000 and 2000 Mr/Hr respsctively). In this case ths aireraf back-—
ground remained st 5 Mr/Hr; This is {n direcs contras® to the experience cf
the WILSON T'O 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 locaticna can be determined by
comparing the time of survey with: the positiom plot)e It can be seea that
RONGEL.AP, RONGERIK and T.XA .TOLLS appeared to have received very slight fall~
out, probably very few Mr/Hr. The readings at the other atolls were undcube-
tedly airoraft baeckgrounde A more ccoprshensive survey conducted fur the
NYKOPO on UNION plus one day confirmed the validity of the WILSON THRER
survey. The only other GILDA contact reported by this aircraft wae at 084
Zebra, fifty miles west-southwest of Ground Zoro, This was undoubtedly £

out from a level of the cloud that initially mowved east and then was carried
back by the "eastarlies” prevailing at the lower altitudes.

c. VILSON TWO, flying at ten thousand feet, mads no contaminatiom sontacts
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 out the area search (between 65 and
95 degrees f{rom Ground Zeru, this aireraft made its first interceptiom of
GILD\, eighty=five miles east-northeast of BIKINT ATOGLL. The radiac instru-
ments soon (2334 Zebra) indicated a maximm reading of 2 R/Hr; contamination
which obvicusly must have been fallcut {rom the wenty, thirty, and forty
thousand foot levels (See Trajectories). This penetraticn left the aireraft
with a background of approximatoly 250 Mr/Hr, Subsequent reports by this
aircraft probably reflect no new cantacta but rather the decay of the resi~
dual contamination.

de 'ILSON FOUR Zeparted ENIMETOK ISL/ND at approximately UNION plus
twelve hours with the mission of conducting an area search cut to maximum
range between 65 and 95 degrees true from Ground Zero at an altitude of ten
thousand feet. At plus fifteen hours this aircraft was directad to divert
for the purpose of making - a minimum altitude survey of “OTHO .IOLL, the only
populated atoll for which 4 potential hazard oxisted and which had not been
surveyed 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

:

-
”



. 4
t
’

designated ares witl negative resultss This wvas somwhsl surprising sinees -
one would hive expsetel this aireraf® to eontac® the soutiesrs edge of the fallkd
out {rom the twenty to forty thousand fool lavele» Thue if appeared the - |

1abris tooic a somswhat more northerly course than wvas forecastre b : i

a‘; Subsequenﬁ‘m fights for UNION were cancelleds

6., *TEiTHER RTCONNAISS.NCE FLIGHTS:

Thrd‘- weather recormaissance flights were flowx on UNION plua one day. .
These flights to the west, south, amt the northeasb were negative axcept for-
a 1 MpMr contact 800 miles to the northeast of Ground Zero at plus thirty—
three hours,

sy d

7. .FOAT-1 FLIGHTS:

POiT-1 sponsored flights made mdicactive sampls ecollsctions of UNION
debris At sevsral remcte locations. In all cases the debris was found to be
wilaly dispersed throughout the general. area but, as ons would expect, tha
levels were quite low ranging from a few Mr/Hr to a small fractiom of that
amownt, The results of these collections are tabulated belowe

ZEERA TIME POSITION JTTTUDE  COUNTS/MIN/¥z
. (in millions)

21/2000 - 27/2200 208 1620 to 2N 158Y 11,000 1.7

(plus 50-60 hours) (300 Mi south Hawaii) ‘ ,

28/0930 - 28/1330 22§ 156'1 to 23N 154W 15,000 2-4

(plus 65-69 hours) (250 Mi north Hawaii

28/2070 - 29/0200 22N 152W to 27N 15w 16,000 0,7

(plus 74~79 Hours) (250 ¥4 northeast Hawaii

02/2200 - 02/2240 23N 116W to 23N 117W 18,000 1,0

(plus 7 days) (600 Mi south San Diego)

9. CONCLUSIONS:

a. The Alr Rad Safs operations for UNION wore quite successful. In
particular, the cloud tracking cperations early established the fict that
thers were no elements of the UNION cloud or fallout which necessitated the
gvacuaticn of ncarby atolls. :

b, The use of the ''B=-29 'ILSON cloud tracking aircraft as a means for
making a preliminary survey of the populated atolls to the southeast of Ground
Zoro proved practical. These aircraft provided the Task Force Commander with
information he required onm shot day and which was available from no other
source,
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ey No hasardous fallous awwuwt&w“ot’w ?
Croun® Zero ant the adjzcens downwind arease Fallou® outside the PREwas~ -
forecas® to be slight and of no consequencd from the hesltls sGandpoinimge. .

10, REGOMMEND.TICNIs -
o 7 e d

Oa ths basis of their performsnce for this and preceding events, the
crews of tha WILSON aircraf$ should be somplimentied upos tha diligence and
the ingemuity with which their missions were acscmplishede Their offactives-
ness, offen under unusual ind somewhad hasardous circumstances, reflects
great ¢ t upon thamselves, their unit, ami its supsrvisory personnale )
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Preliminary Resulte

NYKOPO /drborne Monitoring SurveY Flights o/a 25 April 1956 (conducted
py Hoalth and gafety Laboratory New Yoric Operations ofgice, ~ECe).

Location Local Maximm Local Maximum Local Maxivdzs
(:toll unless Time  Ground Tine Ground Time Ground
otherwise (pril) Reading (Aprid) Reading (May) Re
mdic:'.teﬁ' _ (in me/hr) (4 mp/hr) A (;;dfmrz;).
K IAJ I LEIN 238, O 250 o} 011200 Ol *
L.E 21082k 0.3 270853 Q 010655 0.C4
uJ.B 20834 0 270503 0.2 oot 0.08
<HOTHO 210901 0. 270930 0 10737 0.3
AILINGINIE 210952 2, 271029 1.6 010830 0.0
RONGELAP ISL‘.NDmCDﬁ 12 27101 .0 01.089% 20
RONGZRIK 211020 8,0 271055 1 010858 8.0
T..0MGI 211145 0.0 271223 0.2 1101k 0.0
BIK.R FARVINE Os 2318 9] ol 3.7
UTIRIK 211259 C.8 271335 2.0 1135 1.7
T.KA 211304 Qo 232 2.4 11138 0.7
LJLUK 21323 0.1 271L02 N o159 0.6
JEMD 211332 0,08 271,10 o 1209 0.12
LIKIEP 21343 0,0k 27122 0.6 a1 0.08

» Grouwnd Obsaﬁation.

Maxdimum Ggmd Readings Other NYKOPQ Flights gm m'[g)

Flight BAEER (A april) O
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SUMMRY OF THE ST/TUS OF TR.NGIENT SHIPFING IN THE PPG /REA O/A 28 .PRIL 195& )

1. Taala': Foree sources >f informations

ai- USS B:RIBAULT, Kwajalein on 22 April.

b.  USS YW.ND.NK, ATA-204, 11-O7N, 175-19E ccurse 76°, S0 6.7 knots as

Ce’

d.

Se

fe

i.

yl

2 3
USS LEO, .KA~60, at Eniwetcle at 251200M thrcugh 271200M
PC-1546 leparted Rongerik 26133QM to 10-27N, 167-27E, SO. 18 imots,

thence ta Bikint via route points 10-2N, 166~568 and 10-32N, 166«
OkE, 30, 12 lﬂ'lots, ETA Bm 2705@.

USNS PVT T. S. ! , 126N, 168-4CE course 260, SOA 16.5 lmots at
2712004,
USNS GEN M. M. BiTRICK, T-39N, 156-20E, course 269, SOA 14,3 knots.

USS LST 762, TID Zniwetok 27130M, to 10-45N, 163-0CE, SO. 5 lmotsa

Visual contact by search aireraft, Freighter at 171N, 167-4CE,.
cnurse 270 SO.. 10 knots at 25230Ma

Radar ccntact by sesrch aireraft, fishing boat at 19-33N, 172-OCE,
course 270, 30i 10 knots, nationality doubtful.

2 . COWL'.VFOWA.RI‘\NRS source Jf m:amt’-an H

3e

Incl:

M/V Roque departed Ponaps 2§ .pril. 26120QH position 8~18N, 155-27TE.

8
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YANKER

Following UNION, several attempts were mads to fire the ENITETOK shot
" (NECT4R}; however, no favorsble wind pattern materialized. Although pattzm
with sane southerly components were obtained, the southerly winds were nd
considersd sufficiently deep or strong. Forecast fall-out plots based on
these patterns wers such that there was a fair amcunt 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 ENIVEIOK Islands .
At the 0030 command briefing, L May 1954 (for NECTAR), it was decided that
the forecast conditions were too risky for the ENI™ETOK shot, but that a
similar pattern forecast to persist at BIKINI throughout the fourth and fifth
of May was acceptable for YANKEE at BIKINI, Consequantly, plans were made
to shift operations tc BIKINI provided a later check on the winds on the
morning of 4 May indicated persistence or izprovement of the wind pattern.

The winds being favorable, an informal comand dbriefing was given
approximately 110 at the PARRY headquarters and shot advisories were issued
to the appropriate internal and external commands. The search of Lirea Gi_T’
was ordered to begin in the aftemoon. /. post=shot sector search (250 Ny
wide) out to &0 N on true bearing 50° from GZ was ordered for take-off at
050615, No fall-out was forecast for populated atolls or outside /res GREEN
and no closure of air routes was recomuended. No known transient shippiag
was within the 450 NU Danger ~rea. :

Followdng move of the appropriata 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 were issued at approximately 170QM
as followss ’

Surface R-DEX: True bearings frcm GZ 240° clockwise to 900 radi-
distance €0 NM for H to H plus 6 hours, plus 1 circular R.DEX around GZ c<
15 N radius,

iz RADEX: H plus 1 hour, 10,000 fe2t 2nd up (truc bearings from GZ

2259 clociowise to 290° ~aximum distance 25 NY
290° cloeikwise to 30C maximum distance 20 NM
30° clockwise to 100° maximum distance 30 MK
100° clockwisc to 225° caximum distance 5 MM
40,000 fset and up (trus bearings from GZ):

230° clociwise to 320° maxdimum distance 30 MM
320° clockwise to 50° maximum distance 15 NI

50° elockwise to 115° maximum distance 55 MY
115° cloekwise tc 230 maximum distance 15 NM

0-1
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H plus & L8k Y L. . .up (true besrings frem GB) -

24,5° elockwise ta <;C axizum distance 110 N
290° clockwise ta 30° maxinum digtance 75 NM
; 30° oclockwise to 85° maximuz distance 130 MK

S # 40,000 fees and up (true bearinge from GL) Ak

230° alockwise to 320° maximmm distance 110 N
e 50° clocikwise to 115° maxizum distarse 250 NS

A ocamand driefing wae held approximataly 1830M to confirm previcus
decisions. The driefing consisted primarily of a loock at the weather and
wind patterns since the morning briefing and the forecast for shot time.. A
complete Command Briefing was given at midnight (05000%(), The winds and
weather being favorabls, it was desided to ccantinue with the shot and to
lock at the forecast and observed winds again at O4LIOM for a final fimm
decision, The foresast fall-out plot by slliptical approximation is insluded
in Inclosure 4. The new teshnigue, based on forecast time and space cshanges
in the Wdind patters for H tu H plus 24 hours, gave a similar fall-cut patterm
exsept that its major axisz lay more along am sast to east-northeast line frcg
GZ than northeast as given by the above plot. Due to signifisant changes im:
the forecast 72-hour air particle trzjectories, a modified advigory mas .
issued to CINCPACFLT revisi-g the ten, twenty, thirty and fifty thoussnd foot
levels. Dus to a major shift in the 10,000 foot trajestory it was decided
to recommend slosure of the KWAJALEIN-GUAM air route from H plus 9 to H plum
24, hours, This was subsequently acecmplished dy CINCPACFLT. A modified
surface R.ADEX was issued as followss

Surface RDEX (true bearings from GZ for H to H plus 6 hours)s

320° clockwise to 70° maximum distance 60 MM

70° clockwise to 200° maximum distanse 30 NM

200° elocikwise to 260° maximum distance 70 NA
Circular R.DEX around GZ, 15 NM radius.

(Notet A recommendatiocn was made to move the Control
Destroyer to true besring from GZ of 270° and 90 NIL.)

Instructions were issusd for the first two cloud trackers (™ilson 2 and
“ilacn 3), "ilson 2 was direcsted to perform a racetrack holding pattern 50
Ni{ 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 §5° true bearings froa GZ
out to 500 M. 'lson 3 was directed tu perform a racetrack pattem bencath
*M1son 2 from H plua 2 hcurs until released, flight altitude at the discre-
tion of the pilot tc remain clear of natural clouds but not in excess of
6,000 faet,

Since the task force fleet was located east-scutheast of GZ at abcut
25 to 35 N, and based cn the latest fcrecast winds, it was recommuended that
the slow ships move further out to 50 M =n a bearing line of 120° true fron
their current position, and th:t the remaining larger ships head scuth after
H-hour firing requirements were cczmpleted. This plan of ship mcvements was

0=-2



sucty tha@ all locel early fdllatutipassed betweers the flee® and GZ;-

in advisory was passed at approximately H minus 6 hours $o the Britishy
Sanpling Unit at KW.J.LEIN giving forecast cloud trajestories, forecast- local
winds for shot time, forccast area for Britiskx Unit operations, authority to
penetrate the Danger ..res, information to the effect that soramble and royte
{nstruations would be issued separately at approximately H plus 1} houre)
and a directive to file flight plans through the KWiJ.LEIN Liaison Officer
using the advisory as ruthority for YANKEE flightse:

It yas recoomended that the FC boat supporting the RONGERIK weather
station detachment have all personnel aboard upon sompletion of the 05090QK
rawin re and be prepared to depart (in event of fall-cut) oa & southerly
course.

The QLU weather/radsafe check being favorable, and no transient shipe.
contasted in irsa GREEN, all efforts were devcted toward getting the shot
off on time. A8 for the past shots, a final checi wae made of the latest
BIKINI wind cbservations run from the USS CURTISS, the rum being available
approximately cne-half hour before H-hour. The fact that the low level winds
veered around counter-clockwise with ascending altitude (see hodographs) was
the primary pre-shot concerng however; it was felt that the only adverse
effects of thess winds would be relatively high intensities on the southerns
islands and a possibility of significant contacination in the area betwsen
the task force fleet and GZ. Since YANKER was the last DIXINE shot, the
local contamination aspect was of no consequence., Against the possidbility
of contaminating the flest, the proposed acves of the fleet to the south (am-
recommended above) were made and considered adequate. In addition, it we
planned as on previous shcts, to divert Yilson 3 tc a survey of the questicp~
able areas. These measures proved adequate.

Transient shipping contacts being favoradle, L.NKEE was detonated f{rom
a barge in the BIKINI Lagoon off YUROCHI in approximately the same location
as UNION at 050610M, !‘ay 1954, and without undue ineident to the embarked
task foree personnel and ships. Post-shot advisories were issued 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
persornel, The larger ships, relieved of cperational requirements to remain
close-in, turned socuth to an area 50 NM from GZ.

it approximately H plus 2 hours, a dense clcud was reported in such a
position that fall-cut.would be likely to occcur ca the fleset., 'ilson 3 had
been diverted to a point 20 MM southeast of NaN to define the scuthern edge
of any contamination in the area, Since nc contamination was encountered om
this portion of the ""ilson 3 flight, the dense cloud was ascribed to 3 natura
origine Tilson 3, accordiag to plan, next over-flew NAN and the airstrip
cbtaining SO0 feet readings over NAN of 2 r/hr and 600 to 850 ar/hr over the
airstrip. Wilson 3 also reported the airstrip consideradly ridden with
dedbris and wash-over, Subsequent ground and low-level surveys of these siter
indiecatad that the Wilscn 3 readings were mostly tha result of air coatamina~
tion, supporting a general theory that water surface shots (except very close
in) produse a predominately aercsol-~type cloud with relativaly little
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associated fallscute

Based ca Wilson 3 reports, 8 rescmmendation me mde 2o turm the flee®
around and steam %0 a point 10 N soutls c£ NAN. Upom arriving at thle. -
position ab abowt H plus 3 hours, sligh® contamimation (1 to 3 ar/nr) ms
detectsqd cn some ships. Since no inerease in intensities was dstected over-
a pertod of time, the original recammendaticnm to gollect the flees at thil
point was not changed. .

Basesd”on the observations of ™llics } and the 05060QM wind ocbservaticasy -
the PC bfat at RONGERIX wae directed to proceed to a point 50 NM south of .
RONGZRIK upon completion of their 090QM rewin rum. This was a precautionary
measure taken on the assumption that long-range fall-ocut from water surface
shote zight have undesirable charscteristica act yet observed on previcus
shots of this type, and becsuse further wind runs were not essential for
RONGERIK, Subsequent surveye on Y and Y plus 1 day indicated little or no
fall-cut cccurred at RONGERIX.

Based on the preliminary helicopter damage and radeafe survey mde
tetween about H plus 3 and H plus 4 hours, an alert adviscry was issued to
all task foree units. This advisory indicated that conmtasination om NAN, at
NAN Anchoreges and cn the airstrip, was not prohibitive, but that the air-
strip ms 30 debris-ridden as to precluds flight operatiocns at least on
shot day. R-hour was estimated to be at 133QU and CTG 7.3 was directed to
have all ships off the lagoon eantrance by 1300M pending cutcome of the
lagoon water sampling of the NiN and HO' island anchoregews

The lagoon water sampling effort, having indicated relatively highx
intensitiee at the HO' and NiN anchorsges, becans the basis for recomending:
a delay in re-entering the lagoon to allow further decay and diffusion. Ain
appropriate directive was issued designating R-hour as 160CM and deeclaring
water and air traffic to NiN anchorages and the airstrip Radsafe unrestricted
provided no landings were made on isloncs west of SUGAR. All other traffis -
was declarsd radsafe restricted and under the Radsafe Control of the Radsafe
CENTER of TC 7.l. Swimming in the lagoon was prohibited until further notice
and all units wers alerted to the possibility of light seccadary fall-ocut on
the afterncon or evening of Y day. (No secondary fall-cut materialized.

Nons of tha tasik force ships sxperienced significant fall-out from YANKEE.) %

On the basis of the rolatively significant contamination at the anchor—
ages, it was ultimately decided tc re-entsr cnly with the major ships, i.e.,
the ships serving aa the major "hotel" faeilities for task forse perscnnél.
This was in conjunetion with the BIKINI roll-up plan and to re-shuffle
perscnnel, some to remain at BIKINI, others to return to ENIMETOK. Followin.
the re-grouping, all ships left the lagoon to remain at sea cver-night or tc
depart for ENI'ETOK according to the roll-up plans. Subsequent to shot day,
lagoon contamimation problens werc limited ;rimarily to high contamination
down current frea GZ,. .

By noon of shot day, it was evident (frem the racetrack cloud trackers)
that ENITETOK 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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ELUER and URSULA witls negat{ye IoAWEisatiomy. NYKOPG Pligh ARIE wagr ¥ .,
scheduled for ¥ plus L day and direated to make preliainary in-fligh€ reportss.
at RONGERIK and TAKA. - .

Qlowd tracicing cperations subsequent to noor on shot day were mostly
routinerand in accordance with plan exept that noc flights were performed
after-H plus 24 hourse. (See inclosure reference VANKEE iir Radsafe Operad
tions,) . Some unusual features were as followss TMilson 4 (8 replacement
for "lson 3, which picked up 8 2 r/hr aireraft hackground in the vicinity
of BIKINI Island) conducted & low level survey of the northerm larshalls
between and 1740M on shot day at altitudes of 100 to LOO faet. This
survey included "OTHO, ~ILINGINAE, RONGELAP, RONGERIK, UTIRIZX, AILUK and
LIKIEP. No significant contaminstion wes detected. (It should be noted that .
the instruments available tc the cloud trackers, although of the same kind,
were not nearly as sensitive as those used by the surveys made by the New
York Operations Office. The negative results obtained were suffisiently
ascurste to stats cnly that significant contamination (more tham abowt 10
nr/hr) was not present. 4 further Limitaticns lies in the fact that sericus
contamination cculd possibly occur later than the afternoom of shot day, For
thiz reascn, the precision survey flights for the New Yorik Opersticna Office
were scheduled for shot day plus cne at the earliest.)

In an attempt to obtain maximum documentation of YANKER, "ilson 5 was
directed to search a sector fram true bearings 40° to 70° out to maximum
range at 10,000 feet from H plus 14 to H plus 21 hours. The information from
this flight was extremely useful in analyzing the long-range fall-out pattern,
Based on a 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 lday, This fall-ouyt did not cmaterialise, nor cid NYXOPO Fl4zht
AHLE record corresponding intensities at BIKiE oa Y plus 1 day, thus furnish-
ing further evidence of the aercsol, fall-cut-resistant charescteristics of
the clouds from water surface shots., (Ses .ir Radsafe Operations 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 72-hour air particle trajectories, no
“known fall-out existing or forecast for surface and air routes eycept as
previcusly indicated relative to closing the K AJALEIN-GUAM air route. Tha
advisory further stated that cloud tracking results on Y day indicated the
main portion of the cloud passed to the east-snortheast and well to the north
of a line through RONGELAP and UTIRIK, and that low level flights over the
northern Marshalls on shot day indicated ccntamination less than 10 ar/hr
from TNKEE. CINCPLCFLT was also advised that NYKOPO Flight ABIE was schedule
ed for Y plus 1 day,

On 6 May {informition was received relative to a contact with contaminae
tion made by two LST's enroute ina company {roam ENIVZIOK to Pearl, The :
incident involved an area approximately 700 M aast-northeast of GZ from
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 standsre firesrrpring-equismenta The fLrs® report gave thelor -

position as 12-56¢, 176=51R at O6L300M witls rediaticn intensities oft 15 oot
and increasing and that the LST'® were carrying cut decontamimtics ol

ure®s A subsequent report stated theiw 041700 readings were X ar/he aversge

and &0 ar/be high, Witk the highes$ readiTH on wind sxpRsed surfucess- The
reports jave their 062000 position as 13=16N, 177-37B. A further repors ,
indicited a steady decrease after 0623304 and that decontamination bed beesr *

oarried out during the night, LST 742 reashed a high of 43 ar/hrey LST 975,

96 mr/hr. By 070800 (positiom Lim=30M, 178=40E) intensitles had dropped

to an a of 5 ar/hr and s high of 15 mr/Mr. 4_final repors, positioms
15=05N, Za-u.x. was received for 080700K indicating LST 762 with an average .
of 3 mr/hr and a kigh of 8 mr/hr, 3nd LST 975 wth 7 and 10 ar/he resnestively
Throughout this iacident, and considering the intensitiem reported, the atomis
sounterzeasures baing taken and the presoribed route for the LST's, no special}
agtica ms taken by the task force. The facts are reported primarily fop ;
thelr bearing on the sercsol charseteristics of the mater surfige shot cloud,,

0d Y plus 1 day the second and final 2000M advisory ws dispatched to
CINCPACFLT. This advisory included a prelinminary report on NYKOPQ Flight
ABLE (Y plus 1 day) which indieated all populated atolls from LAR Shrough
TAKA lose thag 10 mr/he from YANKEE, The maximum reading was given as 13
ar/hr at BIKAR at 071315 and an estimate that BIKiR was on the approximate
center line of the major fall-cut patterm. The next highest reading was 1
me/he at KYAJALEIN, UTSRIK and TAXKA. Subsequent atolla om Flight ABLE
indicated esaentially negative results., CINCPICFLT wae advised that the
Radsafe rcll-up plan for the final shot (NECTAR) would inelude NYKOPQ Flight
ABLE on N plus 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—
zant personnel from the forwerd ares, !

On 6 May, the TG 7.3 unit on KWAJALEIN (charged by the task force with
radsafe monitor responsibilisies for KWAJALEIN) reported L mr/hr mximem :
bacikground of that atoll at O6l&LSh.

On YANKEE shot an attempt was made by the New York Operations Office,
AEC to place styrofoam rafts in the forecast fall-ocut 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 obseuring aerial
"fly-cver" readings. This difficulty, however, pointed the way to a mush
simpler msthod of determining the pattern, i,e., by aerial suzvey of the
ocean water itself. Some work along this line was accomplished onm YANKEE,
however, restristiors on available aireraft, and the absenss of advance plans
for this type measurement, limited the scope of the activities. aAn apprecis=-
ticn of the intensitiss observed is indicatad in the following aireraft
survey resultss

Morning of 8 Yay: 2 mr/hr at 300 feet and 3 ar/hr at 150 feet
- measured on flight track 325° through 12-O3N,
165-35E, band 4 miles wide around this point.

Afternoon of 8 May: &4 ar/nr at 200 feet at 12-1&N, 165-59%.
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Also, om this shot, Projec® LSe (Eall-cul Distributicn) sttenpted o —,
techniqus to deseribe the fall-out patterm using surfase craf to saple thes
water for activity and determinatios of aixing parsmstere and using verticak -
activity  profiles with submerged redias instruments, Ailthough these efforts-
were limited irFapplicatiom to YANKER (camplete reports being submitted by :
the tws agencies ingolved), their majop contribution was & dezcastraticn of
the feasibility of‘thess techniques and an impetus to more detailed and'chre=
fu) planning for the last shot,

On 0" Y¥ay, information received from CTG 7.3 relative to ship contaminse -
tion masf passed to CINCPACFLT in aceordance with a post-BRAVO request bty )
CINCPACFLT for such informatiocrnt. The advisory indicated that insignificant g
conteatnation 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 zr/hr, The
advisory further indicated that the lagoon was highly contaminated down
current froa GZ; no hazard was anticipated in the anchorage area, but some
delay was expescted in the recovery mission.

(Note: Activities of the AEC New York Operations Office had a ccnsider~
able impact on task force post-shot off-sits radsafe operations. Data
from this source are being assembled by the Health and Safety Laboretory
NYKOPQ for presentation inthe fom of a detailed report. Only pertinent
excerpts from preliminary data were quoted above as they pertained to major
portions of the task force Radsafe plan; however, continucus daily close
coordination with the New Ycri Operations Office group resulted in much
mitual interest assistance for all. Purther, sisilar close contast was main—
tained with the project perscrnel of Project 2,5a. The results of the
Project 2.5a effort will evencually be presented in the form of a WB reporte
Since both these efforts ineciuded detailed studies of the off-site fall-cut
problems, it is suggested that any further study of this shot not over-=look
their final reports.)

8 Incls:

1. .n Eva2luation of Teather Forecasts for YANKEE

2., Tabulation of YANKEE pre=shot and post-shot winds fram Task Force
Stationse.

3., Forecast and Ccmputed L.NKEE air particla trajectories

4. Y.NKEE Ground Zero Hodographs

5. YANKEE Shot-day Ground Radiation Intensitiss On-site

6. ulr Radsafe Operatiors fur YnNKEE

7. Preoliminary Rosuits L.X0P0 Airbornme Lonitoring Survey Flights
ofa 5 ay 1954

8. Summary cf the Status of Transient Shipping in the PPi irea o/a
S May 1954 :

0=7



(N EVALUATION OF WEATHER FORECASTS FOR YANKEE P
- P
1. Summary of weather immediately prior to Y-Days Two days priopy to
the shot the synoptis pattern showed easterly flow to 10,000 feet, From
20,000 to 40,000 fBet, a trough oriented east-west persisted approximately
4° north of the ENIWETOK-BIXKINI ares. 4 elockwise cell east of MAKXIRO
dominated flow ix levels 25,000 to 45,000 feet giving southerly components
in these levels, On shot day minus ocne it was felt that the synoptis
situatige indicated that westerly flow would prevail through the northerm
ua Se .

2. The Weather Forecast: 3/8 cumlus, base 2,000 feet, tops 7,000 feet,
occasional tops 12,000 feat; 2/8 stratocumilus, base 3,500 feet, tops 4,500
feet; 3/8 altocumlus, dase 22,000 feet, tope 24,000 feets 5/8 cirrus, base
39,000 feet, tops 41,000 feet; scattered 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 showesrs
were reported five houre prior to and two hours after shot times

b. Commenta on weather: Prior to shot time Wilscn flights (recon-
naissance aircraft near shot site) reported 5/8 cumlus, tops 6,000 to 8,000
fest, occasicnal tops at 10,000 feet; 2/8 to 5/8 altocumilus and altostratus,
base 12,000 feet, Ons hour prior to shot tims an sltostratus base was re~
ported at 21,000 feet. No rain showers were reported in the target area
prior to shot time. Following the detonation, 5/8 to 7/8 cirrostratus was
reported, bases ranging between 55,000 and 75,000 feet. ‘

3. The Wind Forecast:

OBSERVED
HEIGHT : WINDS
(Thads Ft) He26 H=17 H-8 Hely H=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

65 080/20 090/20 110/12 110/12

60 - o70/10 - 050/08 180/06 180/06

55 300/10 090/05 200/15 200/15

50 290/2% 280/30 200/1,0 200/40 250/Ls
LS 260/L0 270/35 260/50 260/50 280/56
40 290/35 260/40 260/55% 240/55 Missing
35 250/30 250/37 24L0/4L0 220/40 W ssing
30 24,0/25 250/71 220/% 229/30 220/
25 230/20 260/20 240/4L5 230/25 230/
20 150/10 250/12 300/15 260/15 290/14
18 150/10 1230/10 270/10 300/15 280/19
16 120/10 2a0/07 320/08 310/10 320/13
TR 100/10 Lt&Var 34L,0/06 360/01 3L0/05
12 090/12 070/05 360/02 o0/08  010/02

Inclosure 1 0-8



- OBSERVED"
HEIGHT - WINDS

Thads F¢ H=2§ H=17 He8 Hedp (Hehour)
10 080/15 070/1L 020/08 060/15 020/05
o8 T 080 070/18 ou0/12 080/25 o070/
06 . 080/22 070/18 0&0/22 080/28 or0/20¢
o - - 080/25 070/26 070/28 070/25 080/23
o2 . ow/xo 070/27 060725  060/25 080/25
SFC / 070/18 040/20 070/23 060/20 080/24

a, Comments cn windsg

_ (1) 7% of the forecast wind directions were within 20° of the
observed. 7% of the forscast wind directicns were withinm 30° of the obserw-
ed. The greatest deviation from the forecast winds was 50° at 50,000 feet, -

(2) 80% of the forecast wind speeds deviated 6 knots or less

from the observed, and 93% devisted 10 knots or lesse The zexizum error -
1, knots at 8,000 feet,
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YANKEE

Date et MAY e 1954 Time Q810 L ° Local Observation Time Q4LAIQZ L

[ .
Clouds lower M&u 200QFT _Tops AS00FET _uiddle AoAC  Base29000
?
FEW _CU WITH-TOPS TO 8000FT, Visibility 8 Mil,i'
: = e \e

Sea Level Pressure JOLQ. 8 __Mb Wind direction 010 degrees Velacity —_— K

Surface temp 8 Dew Point 25,9 __°F Humidity 8% % Vaporpressure Q23S __
RAIN SHOWERS IN AREA. NO INDUCED
Local weather T X Remarks RAIN SHOWERS ODSERVED. ’

Latest winds aloft taken on SUBTISS ___ Position L 1633 __Time

RELATIVE
ALTITUDE DEGREES KNOTS PRESSURE TEMP DEW POINT HUMIDITY
Surfoce 089 : 24 : jol08 : 27.1°C: 239 °C: a3 %
1,000 Fr Q70 i 23 989 248 22,7 i 9a
1,500 Q78 i 24 9589 222 : 202 i_88
2,000 _Q8d i 28 945 219 : 200 91
3,000 Q80 Y : 910 : 201 : 18.7T i 92
4,000 089 : 2% i 879 i 188 : 17.4 1 92
5,000 070 : 20 ¢ 88Q : 17.Q ¢ 160 : 93
6,000 Q70 29 8290 19.7 ¢ _13.8 i 99
7,000 Q7Q 8 : 790 142 : 1.0 :_8l
8,000 Q70 L 0| P 763 P (2r - 82 10
9,000 Q49 : Q8 7137 : 108 : 1.9 -1
10,000 020 : 08 : 710 : 94 30 -1
12,000 010" : Q8 663 : 80 P -08 i 83
14,000 340 : 08 ¢ 6le ;3.3 : -i17.3 : 20
16,000 320 : 13 i 872 i 0.4 : MB :_MB
18,000 280 i1 Q9 : s28 : -39 : -180 ;30
20,000 299 : (e T 49) : -86 : -17.8 : 43
25,000 230 i 23 : 398 i -19.6 : -24.0 : 61
30,000 __220 i 34 : 322 i -290° w8 i M8
35,000 MISG : 259 1 =330 M8 :__MB
40,000 MiSG : : 207 i -46.0: MB i MB__
45,000 280 : 88 : : : :
50,000 250 T 44
52,000 200 .48
60,000 :
65,000
70,000
75,000
80,000
85,000
90,000
95,000
- 100,000 -
105,200

110,000 : : 1 OO




BIKINI-YANKEE SHOT, 061CM, 5 MAY 1954

LEZVEL H=6 hours H=3 hours SHOT Hf} hours H#9 hours

-Surface: - 061 A 0623 cew - 0516 0213
2000 0821 0723 0825 0725 caLy
K00 0926 0925 0823 0722 0920
6000 0924 0926 0720 0920 0916

- 8000 0610 o71L o711 oL1L 1110

10000 0307 0409 0205 3202 1409
12000 3506 0203 0105 2902 1806
14000 3212 3514 3405 3508 2104
16000 3110 3206 3213 24,06 2305
18000 2915 2808 28,9 3311 2410
20000 2612 2708 - 2914 2609 2609
25000 liissing 2529 2323 2535 2528
300C0 2240 2234 2234 2416 2637
35000 2536 2652 idssing 281, 2757
40000 2663 2665 iissing 2625 2650
45000 2759 2539 2856 2840 2812
50000 2635 26,8 2544 1725
55000 2115 2113 1432
60000 | 1440



NIETOK-YANKIZ SHOT, O610i, § :AY 1954

LEVEL H-6 hours H-3 hours SHOT Hf3 hours H6 hours

]

Surface . 09 " 0619 0617 0417 0517
2000 T o125 P oo 0823 0723 072,
4000  ©826 0821 0921 1025 0e23
6000 ,0'329 0826 0918 1020 0822
8000 0820 0814 o714 0812 0808
10000 0816 0512 osca 0504 05C5
12000 C411 0312 0405 0307 2505
14,000 c507 3304 0104 C306 cS04
16000 Calm €197 3303 0705 1803
18000 0209 3003 3308 3604, 2506
20000 2907 3108 311 3311 3112
25000 2416 2617 2423 2527 2728
30000 2325 2623 2728 2626 2734
35000 285 2629 2744, 2852 2742
40000 2761 2841 2665 2755 2758
14,5000 2760 2851 2753 2753 2763
50000 2835 2338 2741 2736 2716
55000 2706 2706 2804 2606 2712
£00C0 0805 0603 0806 c60L Calm
65000 0404 1019 0919 0524 0917
70600 1027 C935 1039 1030
75000 1046 1053 1045 1033
3000 18 1160 1¢50 1043
85000 1151 08L5 1 1CL8
93000 1053 0€L8 c943 coLs
95000 0957 1036 1045
1CC000 1130 1212
105000 1230

110000 QL4
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KUSAIZ-YANKZZ SHOT, 0A1CH, 5 LAY 1954

LEVEL H~6 heurs H=3 hours SHOT Hﬂ hours Hfa hours

—Surface L 0704 u 0706 ogc8 0903 0705
2000 . o0a13 0817 0913 0913 0916
4000 0823 0922 1020 1022 ce18
o007 caz9 926 1029 0930 0929
8000 0831 0927 0928 0931 0935
10000 o824 0821 0928 0917 1020
12000 0817 0816 0916 0922 0916
14,000 0819 0817 0917 0927 0820
16000 G815 0815 0816 0820 0820
18000 0813 0815 0820 0611 c8L3
20000 Q704 0707 0614 0608 11c8
25000 2304 2103 1509 2310 2113
30000 2610 22 2514 2606 2113
35000 2824, 2719 2723 2315 2216
L0000 2616 2619 2119 2730 - 2633
45000 2825 2824 2338 2337 2940
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 1062 0954
85000 0958 0963 0857 1060
90000 096l T oAl 108
95000 0958 0959 1057

100000 0931
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K 'AJALEIN-YANKEE SHOT, 061QM, 5 MAY 1954

tevel ~ Hz6 hours

C e

“Surface. - 0712

2000 .~ 0829

400 0835

6000 0827

8000 0823
10000 0616
12000 o7
14000 o1l
16000 0711
18000 © Q506
20000 0307
25000 2230
300C0 2120
35000 2529
40000 2639
45000 2835
500C0 2535
55000 2622
60000 ‘ l2512
65000 » 0713
7CQ00 0834
75000 0857
800C0 0850
85000 Q951
9C000

W

o-/%

H=3 hours SHOT H#3 hours
0712 0718 0512
1025 0718 0719
0924 0919 0917
0825 0922 1120
0616 0922 1121
0725 0815 1019
0715 0815 0817
0813 o811 0910
0608 0806 0806
0105 0405 oL05
3003 3604 080L
2025 2217 2216
2326 2426 2126
2732 2735 2833
2748 284L7 2745
2732 2851 2844
2732 2634
2725 2833

2806
0923
0929
Caus
0855
1054
0957

Hfg hours

0312
0620
o717
0915

1c08
1009
0702
2003
2321
2732
2738
2648
2743
2626
2818
2604
1104
0961
1057
0945
0753
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{AJURQ-YAUKEE SHOT, O610f, 5 MAY 1954

LEVEL H-5 hours H=3 hours SHOT H£3 hours HA9 hours

~Surface T Calm n 0507 0707 0604 0904
2000 0620 0517 \issing OT18 0917
4000 0735 0825 Wissing 072 c918
soo0 7 o83l 0926 iissing 0720 0YLL
8000 0831 0g25 0822 0916 0316

10000 0728 0324 0819 0e19 C7L
12000 0623 0621 ons 0819 o7k
14,000 0620 o717 0519 0618 c612
16000 o724 0718 0719 0513 o511
18000 0716 o514 064 0611 3508
20000 oL12 0508 051 006 0206
25000 1915 2015 1514 1214 1511
30000 2124 2116 2115 2021 2321
35000 2122 2323 2326 2723 2629
40000 2222 2628 2835 2739 2639
15000 2623 2840 2522 2746 2647
50000 2638 2527 2534 2637
55000 2634 2726 2619 2829
£0000 1816 2408 2621
65000 . 0813 081l 0822
700C0 0840 096l 0534
75000 0654 0855 0755
80000 0959 0857 0861
85000 - 0956 0855 0753
90000 0855 0759 Q754
95000 0857 0859 1038
10C000 1062 943
105000 1061 0931



PONAPE “YANKES SHOT, 0810, 5 MAY 1954

LEVEL H=6 hours H-3 hours SHOT H{Y4 hours HA9 hours
Surface ., 0908 ' . - = 0906 0906 0905
“ 000 o080 © = 0838 0831 on9
L4000 . 08_32 g 0937 0939 830
6000 ,0'935 & 0939 0940 0931
8000 0831 1033 0928 0922
100C0 o 0929 0820 0920
. 12000 o818 0928 ce2l 0920
14000 0215 0&18 0506 0920
16000 ceL? 0813 c6L6 0922
18000 e710 0805 0824 o8
20000 2303 3302 2603 0813
25000 2503 2409 2505 2304
30000 262 2617 2620 2716
35000 2718 2733 2631 21,29
14,0000 2625 2637 2750 2837
15000 271 2950 284 2947
50000 2926 2928 2931 2834
55000 2,18 2729 2725 2821
60000 24,05 2610 2923 2718
65000 0117 0514 1115 0920
70000 oL22 1045 1027
75060 0858 1042
80000 ) 0965 0950
85000 | 0963 0952
90000 1057 0953
95000 1057 1049
100000 1052 1040

C -/6



LEVEL

Surface

2000
1,000
6000
8co0

100C0

12000

14,000

14000

18000

20000

25000

30000

35000

L0000

45000

50000

55000

60000

65000

70000

75000

80000

85000

9C000

$5000

RONGERIK~YANKES SHOT, 061CH,

H=9 hours

- 0620

: 0629
0934
770833
c717
0311
0307
5505
3106
2507
3114
2320
2334
2LLO
2861
275%
2333
2507
12C3
0922
1019
o7Lé
0856
0970
0952
c9s8

a

5 MAY 1954

4os hours  SHOT

0823
0836
o838
0331
0722
oL09
1104
3206
271
2815
345
2626
2344
2554
2770
2766
2545
2514
o911

H£3 hours
0719 Q715
cazs 0722
0819 ce23
0915 0922
0916 1209
o7e7 0914
1310 1211
.05 1410
2304 pivey)
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AIR RADSAFE OPERATIONS FOR TANKER, ' N
L SROURD S
_ The atomis device YANKER of Operatiocm CASTLE was detonated at 1210

_  hours Zebra, L May 195 froa a barge locatad at the north end of the BIKINI

- lagooms YANKES cldud reached an altitude on the crder of 115,000 feetyr 'The
Alr Radsafe operations in connestion with this detonation were succesafully
condusted and resulted i{n mich timely informaticn cn the post-event sondim
tions nod only on the shot atoll of BIXINI but also the adjacent arsss, Clow:
trackind aireraft cbtained dats which indicated that the lowest section of
the YANKEE oloud stem, up to perhaps fifteen thousand feet, was moving to
the west-northwest at approximately 15 knots, This mcvement, plus the
moderate intensitiss encounterod (a2 maximum of &3 mr/hr), estatlished the
fact that this portion of the cloud did not constitube a hasard to ENIWETOK <
Atoll, 186 miles to the west of BIKINI, Other aircraft made contact with
fall-cut from the middle level (twenty to sixty thousand feet) of the cloud.
As had been foresast by the pre-shot studiss, this level was proved to be
moving t0 the sast~northeast at 15 knots, Froa the mstecrological data one
would prediet that the mushroom moved to the north and to the west; Fall-out
from this level, however, was carried to the east where several interoepticus
were made. On the basis of the foregoing it was apparent that thers was nc
hasard to the populated atolls within or without the Paeific Proving Grounc,
This premise was verified when cne 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 beser affected by fall-out of YANKER
debris. This hurried survey showed essentially no sreas to have received
fall-cut} a fast which was confirmed when a more leisurely and refined ,
survey mas possidble. There was no evidence of significant fall~-out ocutside
the Pacific Proving Ground,

CENERAL s
a, Source of Informations

Cloud tracking Lntofmation for YANKEE was availabls from five
sources, The sontribution of each of these sources, whish are listed
below, will be discussed in su_b«quant paragraphss

Sampling adreraft Reports
Sweet=-Sour Reports

Special Cloud Tracking Flights
"Teather Neconnaissance Flizhts
AFOAT-1 Flights

be Overall Clcud :lovement (within the PPG)s

The observed BIKINI wdnds ca Y.NKEE Day are plotteéed in the hodo-
graphs, The hodographs clearly show the relatively important effoots that
stem {rom mincr changes in the meteorological conditions, In this cass amall
changes in wind direetion and veloeity during the first three hours after
Y. NKEE materislly increased the possibility of fall-cut on the atclls 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 =& 10,000 feet from plus 2 to plum 5 hourss During this period the firste
sigmficans radiclogical contsot wes made at 22052 (plus 4 hours) at & polate
55 milas west-southwest of SIKINI. 'Athin aisutes the intensitise elimbed to™ .
a peak value of 6) ar/hr. This portica of GILDA (the atamis cloud snd-its

fall-out) cbviously had as ita source the lowest leval of the steme It is :

- likely that none of this debris had its origina at an altitude in amese qf

18,000 feet, Both the positiom of this intercept and the time of arrival
agres well with the pre-shot forecasts. This segment subsequently econtinued
1te southwesterly mcvement passing to the south of ENIVETCK. On Y.NKES plus
one day s weather reconnaissance airereft, PETREL NECTAR, located fragments -
of this/part of GILDA 4LOO milea scuthwest of GZ. it plus 5 houre ™lsom 2
passed to the north of the shot atoll earcute to his search seotor to the cast
Upon reashing a point 50 miles esast-northeast of BIKINI, this plana began
overtaking the trailing edge of GILDaA. 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 a twrmout was executed to the south and then east. One hcur
later the plan steered north and onse again began Lrobdng for the scuthern
edgo of the cloud. This series of maneuvers indicated that this airoraft
crew clearly understood their cbjective, which was to define the limits of
GILDA rather than to seek out maximum fallcut. at 0112 Zobre (plus seven
hours) 150 miles cast-northeast of BIKINI the radiaticn intonsities quickly
clicbed to 1.8 R/Hr above background. On the basis of the foregoing inter~
captions it was pcssible tc lot the pcaition of the souther or trailing ed«:
of GILDi (s.e Appencdix II). The luading or upwind edge, shown as a brokea
line, i8 & predictad 1liniit and was obtained by ap:-lying the apprupriate wind
vectors to determine tha path of a particle criginating at sixty thousand
feet on the dowawind odge of the mushrecm. This altitude choice wmas made
since the time and positicm of these cuntacts is such that these particles
must have bugun thair traval at am altitudoe of fifty to sixty thousand feet.
If this hypothesis is correet, then this particular dubris was falling at

an averaso speed of eiyht thuusand feet per huur which, in turn, represents
a fairly large partiele. Pollwoing this cneountor with .GILDa, "ILSON T™O
again turned s.uth and cast., Subsequent repcrts by this aireraft wars
assessed as background resulting from _revi.us interceptiuns. The marked
drcp in intansitiaes rcpcrted after 0600Z are cdue tu the fact that an
instrument failure nucassitated the subscquent empluyment of a less sen-
sitive radiaticn neter.

¢« At appruximately 2000 Zebra (plus twc hcurs) a dense clcud was
raported in such a ;o siticn that it aight cause fallcut con tha Task Ferce
fleet (south of BIXINI) if it were ccopcsed of Y.NKEZ debris, To investigata
this pctantial hazard "ILSON TH.EE was rcquested to leave the holding pat-
tern and pruceed at six thousand feet to 1 puint twenty allaes acutheast of
N.N (ENYU ISL.ND). This vector was given in an affurt tu define the southern
edge of the Y.NKET clcud and its fallout. Theroaftcr tha alrcraft was .
requosted tc descant t« five hundred feet anc make a survey of the scuthern
islands of BIXINI ~TOLL and the airstrip in particular. 'ILSON THLEE
encountercd no radiaticn during the first chase of this twof.1d missicn;
a fact which prrved that the cliud cver tho flcet was of natural crigin 2nd
thus ccnstitutad no hazard. ..t five hundred fect over NN, hcwaver,
intensitics cf 2 (/Hr wer: rcported. Over the airstrip the lovels were
lower but varied over a considerablc range (400 - 850 !r/Hr). Subsequent
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helicopter survoys established the fict that the fallout was setually &
spall fraction of tho intensities sncountered by "ILSON THIEK during bis
survey. This ambiguity apneared, however, to be another example of &8 -
phencmens {irst cbservod during C,.STLE when high-yield devices were det.n~
ated aboard a barge. In those cases it aprearud that a certain amount of
the radicactive debris was in the form of an aercsol-like suspension. T'he
finoly divided radicactive particlus whieh comprised a part of this sudpensio
appoared capable of remaining airborne for leng ceriods. 48 & result such
aerocsols wers capaoble of drifting along a very few fo.t off the surface

and yet Jeft almost no fallout. One rather spectacular example was the case
whers sflall flage flying just over rather efficient fallout collectors ac-
sorbaed wmany tines the amcunt of debris daposited in the collector itself.
Many other instancos could be cited which tend to suppcrt the case for tha
existence of such an servsol, .ccordingly, it was believed that the "high
transient intensity - low follout" obsorved at NAN and the airstrip were due
to just such a mochanism, Fcllowing the N..N and airfield survey, ""ILSON
THILEE eontinued to fly in the i modiate vicinity of Ground Zero. The maxi-
mum intensity reported during the remainder of the missiomx was 4 iWHr over
BIXKINI ISL.ND at 2103 Zebra. Thereaftar the aireraft baskground was approxi-
mately 1 n/Hr so the crew was instructod to return to base.

ds s soon a8 it was dotermined that ™ILSON THIEE would be released
the unit comander wis requested to furnish a replaceament ireraft to be
designated as ILSON FOUii. This plane reported in the holding pattern at
six thousand fest at approxisataly 0100 2ebra. Abcut thirty minutes later
this tracker reportod a single ccntact of 30 Mr/Hr, fifty miles wost of
Gruund Zero., It is bolieved that this was fallout from the mushroom. Frea
the character of the lowelevel winds, it appeared desireable to oconduet a
shot-day atoll survey similar to that for UNION. Tta necessary instructions
were passed to WILSON FOUi, who departed immediately fcr "OTHO, the first
atoll to be surveyed., Ths results of the untire atcll survey are tabulated
in Appendix I (atoll loeaticns can be dotermined by comparing the tima of
survey with the positicn plct). This data showed that no significant fallout
cceured on Y.NKEE day on the itolis scuth of an east-weat line through
Greund Zero, The light fallout which was observed subsequent to that tias
on almcst every nearby atoll was almost certainly material f{rom the upper
level of the cloud. Since this debris fall slowly it was very widuly dis-
persed, and eventually small, spctty traces of this matarial cculd be fcund
throughout the Marshall Island area. .fter rcaching tha northwestaern extrem=
ity of the atoll ares, 'ILSON FOUL c¢limbed to fiftecn hundred feet and con-
tinued north. .t Q750 Zebra (plus li hours) a radiation level of 1 R/Hr
was anccuntered fifty .idles north of Bliuiw. Seven minutes later the
intensities had clicbed 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 rushroom in which case
ccntinued falicut brought this contaminatica tc surface in the cpen ceean
arcas between BIliLu. and BIIINI. Subsequent repcrts by this aireraft rere
believed tc b2 background, |

8. VILSON FIVE dsparted ENI'ETOx ISL.ND at apprusimately Y.NKES
plus twelve hours with the mission ¢i ccnducting an area search out % maxi-
num range between true baarings of 40 and 70 degrees frum Greund Zere at an
1ltitude of ten thcusand foot.
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Enroute to the designated area intermittent contacts were zade witls soae of
the generslized contamination whick has been discuseed previouslys Be R
at 0802 Zebia (plus 14 houre) and contiauing to 1534 Zebrs (plus 2L bours) .
WILSON PIVE began the systematiec probing of a very large radicsctive area, o
whicly appeared.to fallout from the mushroom (above sixty thousand), In

- this case a fairly complete set of data was obtained fram which the ccam~

tanination limits‘could be fixed with considerable confidence, A diagrem

of this area is attached as Aippendix 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 refinement, iscdose lines have

been dnfwn on a '"best approximation" basis. From this plot it will be seen
that tha most intense fallout covered an area of approximately fifteea hund= -
red square miles and was centered 300 miles east-northeast of BIXINI. The
mxinum reading inside this area was 500 lMr/Hr. The 20 lr/Hr isodose line
encompassed in exscss of twenty-five thousand square miles; this clearly
indicates how quickly large areas may be threatenod 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
cortain that continued fallout and dispersion would dissipate the hazard,

it was recommended that the Task Force elements at BIKINI be advised of

the presence of a large mass of contamination in an upwind direction. This
was accomplished. In addition an atteapt was made to give WILSON FIVE a
veotor whish would insure that & survey was made of this air parcel subsequers
to the time fallout should have been complets and prior ta 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 VILION i IVE passed through a raine
shower reducing the background reading from 300 to 70 lir/Hr, which was anothe;
indication of how sffective rain can be as a decontaminating agent. :

f. Subsequent “ILSON flights for Y.NKET were cancelled,
6. YEATHER R.CONNAISSWNCE FLICHTS:

Two weather reconnaissance flights were flown on Y.NKES plus one
day. The first of thase, PETREL NZCT.LR, was flowmn to th: north and the west
of Ground Zere. During the course of this flight three brief encounters
were made with spotty radiation. /. second flight, PETREL !'ETRO, flown ta
the south and east intercepted similar fragments. In all except one case
the intensitiscs were not in excass of 10 !¥/Hr and aro believed to be a part
of the generalized contamination that follows a high-yield dctonation. The
single excoption was the contact at plus thirty-eight hours, 110 miles east-
northeast of Ground Zero, whers the intensity was LO ir/Hr.

7. &R0 - FLIGHTS:
AFO.. =L sponsored flights made radiocactive sample collections of
YiNKEE debris a% several rcmote locations, In all cases the dobris was
found to ba widaly despersed throughout the generel area, but, as one would
expcet, the levols wers quite low ranging from a few Mr/Hr to a small fractia
of that amount. The results of these collections are tabulatad below.
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ZEERK. TDE | ALTITUDE" conu‘wrsﬂmmm

atllions
06/1400 14N 162 to 13N 14 180C0 60 .
:('Plu 4L hours) (150 il southwest Hawaii)
G7/0118  © 13N 161K te 15N 1e0v - 15-17000 n7e
(Plua §5 hours) (130 ML southwest Hawali)
8. ,,co CLUSICONS:

a. The ilr Rad Safe operations for YANKEE were quite successful.
In particular the cloud tracking operations wvere such that fallout areas
could be delineated with more assurance than on any previous C.STLE shot.

b. Thare were na elemsats of the Y.NKEE cloud or its fallout which
necessitated thae avacuation of nearby atolls. ,

¢. The use of "B=29 cloud tracker aireraft as a means for making a
preliminary survey of the populated atolls to the southsast af Ground Zero
again proved practical,

d, There was no evidence which indicated that hazardous fallout -
likely outside the imnediate area of Ground Zero other than the few cases
mentioned in this report where fallout tock place over the open ocean. -
Fallout outside the FFG was forccast to be slight and of no consequence from
the health point of vicw.

9. RECOIC INT.TIONS:

None.

3 ippendicos
I - WILSON +/C Plot (A and B)
II % Fallout Plot
III & Y..KEE Adlr Radex
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PRELL IN.\RY RESULTS

NYXKOPO AIRBORNE ‘DNITCRING SURVEY FLIGHTS O/A § 1LY 1954
(Gonducted by Health and Safety Laboratory, New York Operations Office, AEC)

;

> LOCJ.TION ok, AT LoCul XTI LOCAL  MAXTYMUM
(ftoll unless TIME  GHOUND TDE GROUND TCE GROUND
otherwise  (day) INTENSITY  (May) INTENSITY  (lay) INTENSITY
indicatad) (in mr/nr) (in ar/hr) (in mr/hr)
FLIGHT ABLE '
K JALEIN 061455 Ouls 071800 L, 5% 081338 0.2
L.B 060830 0 070822 1,2 080726 0.1
UJLE 060845 0 070832 0.8 080737 0.16
NOTHO 060912 0,08 070857 1,6 080810 0.2
AILINGINABE 061024 0.8 071005 10.0 080916 1.2
RONGEL..P Is. 061038 8.0 071019 30.0 080928 6.%
FONGERIK 061052 3.0 071033 21.6 080943 4.0
T.ONGI 061215 0.2 o751 0,2 os111L 0
BIKL.R 061315 15.0 Q712L7 34,0 081203 40
UTIRIK 061335 0.8 omnals 6,0 081223 1.2
T.%h 061340 0.8 o312 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 QMLILé 3.2 081302 0.5

*Ground observation

1/, XTI} GROUND RE.DINGS OTHER NYKOPO FLIGHTS (IN F/HR)

FLIGHT BI.KER (9 ilay): 1.7 at WOTJE; next highost 0.3 at ANI
FLIGHT CH.RLIE (S !lay): 0.2
FLIGHT T.SY (12 i2y): 0.6



SUMGARY OF THE STATUS OF TRANSIENT SHIPPING IN THE PPG AREL O/A 5 MAT 1954

l.' Task Forece sources of information:

" a, LST's 762 and 975 approximately 650 N¥ east northeast of cz?
at H-Hour, enroute to PE.RL.

/b'; USS NAV.SOT. arrived KinJiLIN 050735, ETD for MIDWAY § May.
¢. USS SHL, arrived KTi.J.LEZIN 041900M, ETD for PE.RL 5 lay.
d. USS LZ0 (T-KA-60) and USS .HEQUIPa (.FO31) at ENTVETCK O4120QH.

USS RZCL.L EZR (.RS~-42) departed BIKINI to GU:M 041200 via
10-40N, 165-105, 10~4ON, 155~00E, SOa 11 knots, ETA GUAK 09180Qf,

f. Contact from search aireraft 042000, 1 DD, 10-45N, 162+54E,
course 190 True, radar contact.

g. Contact from search aircraft Q4203Q, 1 DD 1C~31N, 165~51E,
course 150 True, SQO. 10 inots, visual contact.

2. COMNAVFOR ™ RI.N..3 source of informaition:

a. }/V Roque, Pacllicronesian Linc vessel departed area 27 .pril,
S May position Rota.

Inclosurs 8



T.B “pH
, NECTAR

NECT.R had beeti ready for firing since 22 April, (detailed pre-shots+
actions were completel for firing on 4, 5 ad 11 May5 however, no wind pate
torn acdeptable at ENIWETOK materialized until 14 May., During this time the
task foreg-and operational plans were geared to a split-atoll type operatiom,
silt:nfously maintaining the capability of firing at either atoll., This
was the first instance of such flexibility im U.S. testing history and quite
indispensable tc the C.STLE operation in view of the long shot delays charge—
able tp unf-vorable winds., Wind pattcrmns with southerly components were rare
at ENIWETOK during this period, and when present, lacked strength and depth.
The risk of cantaminating the P.ARY and ENTVETOK Island camp sites was the
prime dotorent to acceptance of the marginal southerly patterns available
pricr to 14 May, In the moantime Y/NKEE was letcnated at BIKINI on 5 May,
leaving only the NECLR shot to complete the test series. On the morning

of 13 May a shift in the winds (above the lower trades) from northerlies to
southorlies was predicted for the lith, By noon the forecast appeared pro-
mising enought to formulate a firm decision to designate 13 May as NECT.R
minus cne day. During the a=fternoon appropriate advisories were issued to
task fores axd external agencies, CINCP.CFLT was advised of the schedulod
shot time of 14062(M, the forscast 72-hour 2ir particle trajectories for ten,
twenty, thirty amd fifty thousand faot and the fact that no significant fall-
out was forecast for populated M/ASH.LL Islands, It was recommended that no
air routes be closad, and a statament was issued to the effact that no health
hazard problom axistel for surface routos cutside Arca EVELIN. The advisory
further st~ted that an intonsiva pre-shot search was being conducted in /res
EVELYN, ani that a post-shot scctor search would be made if required, CINC-
P.CFLT was requested to divert all shipping outside the mrovicusly designated
4,50 NM Danger ..rea and was informed that no lncwn transient shipping was in
this area. (The need for a post-shot scctor scarch proved unnecessary.)

Area IVELYN had been dosignated approximately 1 May when it became obe
vious that laily searchos of the cntire .rea GREEN were placing a drain on
aireraft ~vailability due to repeated shot “clays and the consequent wasted
search efforts. .Area EVELIN was defined as a semi-circular sector of 300 NM
raidus to tho north of an sast-west iiametcr through the center of ENIVETQK
Atoll plus a 40 by 500 NM east-west strip eentsred on ~nd to the south of
this dismeter, This area was well within the capability of three search air-
eraft operating cut of KL.J.LEIN and could be covered with an "Exacute order”®
issued late in the pre-shot preparations ~nd with less prcbability of "false
start", Search results for NECT.R were nagitive,

4 specil Llv.e2ry was issued to the 3ritish Sampling Unit at KW.WJALIIN
giving the 3uh:vler shoo time, the forceast 72-hour air particle trajec-
tories, the fziecast are: for British operztions, authority to penetrato the
Danger .rea, o’ instructions to file flight plans throught the KW.J.LEIN
Liaison Officer using the advisory as authority for NECT.R flights. Infor-
mation was includei to ths effect that final route and scramble instructions
would be tssued separately at H plus 23 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.

P-2
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A cooplete Command Briefing was held at approximately 1,003, The
winds and weather being favorable, it was decided to continus with the shot
and ta look at the forecast and observed winds again at approximately C5I(M.
The major fall-out pattarn was predicted to lie ilong a genoral west southw
wost o 2ast northesst axis and far enough north to miss the camp sites (See
Inclosure 4). The new technique, based on forecast time and space ohanges in
the wind pattern for H to H plus 24 hours, gave a similar fall-out psttern.
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 anchor
at normal berths immediately after H hour and that all perscnnel be on alert
to effect an emergency svacuation should such become necessary. However, dues
to increased depth of the southerly components which developed before and
after shot time, no cantamination was experienced on any island south of
YVCNNE.

At about H minus & hours an additional advisory was issued to the
British Unit on KI/AJALEIN, passing the latest forecast 72-hour air particls
trajectories, the forecast GZ winds for H Hour and authority to penetrate
the Danger Area in aceordance with scramble a2nd routing instructions to be
issued post-shot by CIG Tk

Directives were issued for cloud tracker Wilson 2 to search from H plus
2 %0 H plus 14 hours in a modified racetrack holding pattern 50 NM southwest
of GZ at 10,000 feet for three hours, thence to the sector centered on GZ
with limiting true bearings of 659 and 95° at 10,000 feet, Wilson 3 was
directed to search in ths above holding pattern from H plus 2 hours until
released and at an altitude selected by the pilot to clear natural clouds,
but not in excess of 6,000 feect,

During the night frequent rain showers wers expericnced over the camp
sites, but since the wind pattern was becoming more 2nd more favorabls, all
preparations were continued and arrangememts made through the weather sta-
tion and the Air Force GCA unit on ENTWETOK Island to monitor all showers
up to H minus 20 minutes., Provided no showers existcd at shot time which
would cut out essential oxperimentation, the shot could go on as planned.

The 053(M weather/rads.fe check being favorable, and no transient ships
contacted in .irea IVELYN, all efforts were devoted toward getting the shot
off om time, The GCA Unit reported the positiocns 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 GC.& check, Since light
transmission paths for the northern instrument sites appeared satisfactory
{the shower apparently confined to the area bctween PARRY and GZ), the shot
was detonated on 2 barge in approximately 100 feet of water in the IVY MIKE
Crater (ELUGELAB Island, ENIWETOK) at 14062CH =s scheduled, Within 30 min-
utes advisories were passed to the Chairman, /EC, C/S .umy and CINCP.CFLT
indicating the detonation and safety of task force personnel, Moderate rain
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showers persisted almost continuously throughout the shot day. Sampling
aircraft 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 remote in view of the continual pre-shot and post-
shot defpening of tie 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 camp sites were the prime factors in the cale .
culated risk taken for this shot. . \

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 degree sector search upwind from CNGERIK) from H plus 12 te
H plus 24 hours. All remaining cloud tracker flights were cancelled. Since
no contamination was detected moving toward UJELANG by noon of shot day, CIG
7.3 was advised that the destroyer on station ad UJELANG could™ be. released,
The destroyer was requ sted to retwrn to ENIWETCK by the direct route and to
continue monitoring for radiation an the way.

Within three hours after shot time, all units were advised as to the
radsafe conditiona. 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 LERQY 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 (T¢°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 rade-
safe clec-rance providea all perscnnel wore film badgcs.

At 1325M WILSON 3 was directid to search out to maxioum renge at an
altitude not to exceed 8,000 feet botween limiting true bearings 70° and
100°, and to cenduct a minimum altituaes survey of L.CTHO if possible, (Subw
sequent survey of WOTHO at 1915M, 300 fc..t, in.icated less than 10 mr/hr.)

In accordance with previous plans, NYKOPC Flight ible was scheduled
for N plus 1 day and NYKCPO Flights Able, Baker and Charlie for N plus 2 days.
Flight Able on N plus 1 dey w2s direct d to make in-flight rcports at RONGE.I~
and LIKIZP. All Flights on N plus 2 days were dir-ctcd to make in-flight
reports over each a2toll in-the flight p~ttern.

In view of the initisl radsafe survey of thc islands indicating major
contamination confined to nly the northern gro ps and oast experiencc with
IVY 1IKE, the lago.n water samplinmg program was cancclled as unnccessary.

(It should be notcd that s duc to the IVY cxverience, thce emergency evacuation
play of ship re-cntry to the lagoon was not madc contingent upon lagoon water

sampling.)

P-4



In accordanos with plan, CINCP.CFLT was advised at 200QM cr shot day
of the current radsafs situatiom. This advisory ecnsisted of the following:
No significart changs was made in the foreeast 72-hour air particls trajec—
tories, based on cloud traciing operations on N day all significant contamine
- ation wds moving to’ the east northeast and well to the north of a line thfough
ENTWETCK and BIKINT, no significant contamination was moving toward UJELANGG™
ard confirmation was made of the NYKOPO Flights fcr Radsafe roll-up on N
plus 1 dag-and N plus 2 days. On N plus 1 day the second 20004 advisory was" .
dispatch@d to CINCPACFLT. This advisory indisated no changes in the 72-hour \
forecast and a preliminary report on NYKOPO Flight .ible on N plus 1 day.
This report indicated RONGELAP reading 10 mr/hr and RONGERIK 15 mr/hr on the
ground; all other atolls Flight .bls indicated less than 2 mr/hr.

On N plus 2 days, the third and final 200 CINCP..CFLT advisory was
dispatched, This advisory indicated that CINCPACFLT would be further advised
as circumstances required, and corrected the previous 2000M N plus 1 day
information to the effect that RONGEL..P and RONGERIK should have besen repcrted
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 maxirums in mr/
hr wore 1.5, less than 1, and less than 1 respectively, that no further
radiation hazard was forecast for the CASTLE series and recommended no further
diversion of shipping for radsafe ressons, The Post~NECT.R report to CINC~
PACFLT on the status of ships and personnel doseages was submitted by CIG 7.3,
indicating in general, no additiocnal significant increases due to NECT/R.

A major effort was devoted on this shot by the .EC New York Operatiocns
Office amd 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 information on the long-range aspects of NECTAR
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 Preeshot and Posteshot Winds from Task Force
Stations .

3. Forecast and Computed NECT.R .ir Particls Trajectories

4e NECT.R Ground Zero Hodographs

S5« NECTAR Shot Day Ground Radiation Intensities Onesite

6. Air Radsafe Operation for NECT.R .

7. Preliminary Results of NYKOPO ..irborne Monitoring Survey Flights o/a
1l 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

.. Yo Summary of weather immedistely prior to N-Day: On the morning of
“< N minus-one, the syfoptic situation was described as follows: .t 10,000 feet

a clockwise vortax was passing to the north of ENIWETOK, keeping the winds
light with southeasterly components. .t 20,000 feeta shear line which had
been southrof the area had moved north of the area giving light southerly
winds. 30,000 foet, a small clockwise vortex was passing south of the
station toward the east resulting in west-southwesterly flow. .t 40,000 feet -
a clockwisae 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 foet; 4/8 altostratus in thin patches, bases 15,000
to 25,000 foet; 7/8 cirrus, base 38,000 fest, tops 42,000 fest; light showers.

a. 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 ENTYETOK at shot time, however, showers occurred four hours prior to shot
time and within one hour following the shot. In all, 1.06 inches of precipi-
tation fell on 14 May.

b. Comments on weather: ‘ilson flights (reccnnaissance aircraft
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-
cumulus coverage decresased but had developed vertically, scme tops being
reported at 22,000 feet; the cirrus layer had decreased and becoms very thin
and scattered, This description is basad upon continuous and careful obser-
v=tion, wherein no difficulty was snccuntered to compromise accurate cbser—
vations, Following the detcnation, Wilson 2 and Wilson 3 reported consider-
able shower activity; 2/8 toc 5/8 cumulus 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 feet,

3. The “ind Forecast:

HEIGHT H-24 Helh H-8 Hal, OBSERVED

(Thsds Ft) - ENTWETOK
H-HOUR

%0 090/50 090/60 090/60 090/60

80 090/40 090/50 C90/50 090/50

70 090/30 090/30 080/40 080/40

65 . 050/20 090/20 120/20 120/20

60 270/18 080/10 030/08 030/08

55 260/36 280/10 290/30 290/30 .290/38

50 270/45 .270/45 270/45 270/40 280/3$

45 260/35 260/40 260/50 260/4L5 230/32

40 260/27 250/L0 250/38 240/35 210/

Inecl: 1 P-4
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HEIGHT He2ls 4l  H-8 He OBSERVED

(Thsds Ft) ENIWETOK
H-HOUR
- ~ : !
T35 250/18 250/35 24,0/35 230/30 210/09
30 250/10 250/25 260/20 260/20 230/17
25 ‘ 220/11 240/12 24,0/10 24,0/10 150/¢6
20 /‘ Lt&Var 220/05 200/06 200/06 130/08
18 Lt&Var 170/05 170/05 170/05 14,0/12
16 Lt&Var 160/03 110/10 130/12 130/12
1 090/07 120/05 120/10 130/15 110/18
12 080/10 110/08 120/10 130/15 120/17
10 090/18 130/18 120/08 120/08 110/14
08 110/11 110/11 110/10 110/10 100/10
06 110/18 110/18 100/20 100/20 110/
oL 110/20 100/20 090/25 090/25 110/19
02 090/22 090/22 090/22 090/22 100/17
SFC 090/20 090/20 070/20 070/20 090/19

~ a, Comments on winds:

(1) 65% of the forecast wind directions were within 20 degrees
of the observed; g88% of the forecast wind directions wers 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 6 inots or less
from the observed, and 82% deviated 10 kncts or less.. The maximum error was
13 knots at 45,000 feet .,



NECTAK

Deate .‘w—- 1954 Time __Q;.ﬁ-—l- Clowds 1.-..3&32./5_‘:. Bese &.;

Tops 2000 Widdte 8/8 AC/AS g, __120Q0  ypper 10710 CS !

v

Viatbitiey L Mites Sea Lovel Procsure JOOGSus  Wind direcrion Q2Q iogress Veloaity L e

~ R
Surfece m& "F Dew Paint I;..P Humidity ﬂ.l Y apee pressure —B-_G.S_.
Locl vouthee CLOUDY WITH SHOWERS -
Reserks SCattered Showers. Sky,Generally Chaotic Appegronce
Latest winds aloft taken mMPuiﬂn Time 0800 M

ALTITUDE DEGREES KNOTS PRESSURE TEuP DEW POINT  HUMIDITY

Surface 090 19 1006 Mb 1259 ec) 247 o} 93 %X
1,000 #2 090 21 968 24.5 227 90
1,500 100 20 933 23.6 22.0 9l
2,000 100 g 937 22.7 | 2uil 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
6,000 1o 14 813 16.6 18.5 93
7,000 100 12 788 i3.8 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 7
12,000 120 17 653 5.4 02.6 82
14,000 110 18 €06 3.1 00.5 83
16,000 (30 2 562 -05 | -2.8 84
18,000 140 12 522 -4 -12.9 SO
20,000 130 o] 488 -5.8 -18.8 33
25,000 190 o]} 398 -18.0 MB MB
30,000 230 7

35,000 210 09

40,000 210 24

45,000 230 32

50,000 280 3s

51,000 290 38

REMARKS



BIKINI-NECTAR SHOT, Q620M, 14 MAY 1954

LEVEL  H=6 hours H-3 hours SHOT H#3 hours H{4 hours

“urface | 0825 0820 = onLs 5
2000 083 0920 g 0815 Z
4000 4 0926 1023 ﬁ 1014 .:“?.

3 3

6000 2122 1225 1122
80co 1023 1122 1125
10000 1122 1220 e
12000 1116 1322 1317
14000 1010 132 1316
160C0 1014 1318 1516
16000 1210 1320 1516
20000 1904 1209 1516
25000 2020 3002 STATA
130CO 2615 3u24 yTAIA
25009 2515 2319 1417
40000 2525 2218 1515
15000 2239 231

500C0 2654 2443

55000 2819 2753

60000 271 2949



ENTTETOK-NECTAR SHOT, 062QM, 14 MAY 1954

LEVEL  ,H=0 hours H=3 hours SHOT H#3 hours H9 hours
< - A

Tsurface 0721 0625 0919 0720 0920
2C00 | 0926 1127 1017 n2a 1017
woo P os 1123 1119 117 Ll
6000 1027 0814 nu 1012 1615
2700 1010 0913 1010 1211 1614
12700 1305 1113 1L 1314 171
12000 1310 1214 1217 1410 1917
14100 1214 1212 1118 1214 2018
16200 11l 131 1312 1216 2015
18000 1005 1313 1,12 2007 1915
26C0C 0103 1807 1308 1518 1913
5290 2709 2308 1906 2106 Cala

oS00 2715 2420 2317 2012 Calmn

2 5C0o0 2334 2225 2109 2125 1814

42000 2436 2237 2124 2127 1809

£, 50Q0 2054 2432 2332 2421 Calm
500C0 2843 2838 2835 2824 Calm

55000 2820 2935 2938 3126 2312

60000 3503 1118 2416
65000 0914

7C000 0936

75000  O9ué
80000 0952

/2,0



KUSAIE-NECTAR SHOT, 0620M, 1h MAY 1954

LEVEL Heé hours H=3 hours SHOT Hf3 heurs HQ hours

Touoface © Cala  Calm = Calm 1307
2000 1210 1716 0 1616 115
1,000 ,/1513 1616 ; 1610 1315
6000 1410 1618 > 1707 1513
8000 1410 1616 1911 2104

107C0 1609 1412 2014 1912
12700 1817 1514 2212 2208
11000 1718 1516 1915 2210
1.6000 1621 1616 164 2311
L2700 1820 1613 1616 1912
20°C0 1621 1516 1420 1513
2500 1517 169 1517 1513
300N0 2314 2302 1708 1613
3530 2604 2508 1106 2304
o 2411 2618 0904 0908
1 33¢0 2523 2513 1610 1616
50000 3225 Iu2h 3406 2505
55000 3326 2607
60000 2521
65000 1706
70000 1033
75000 1142
80000 ) C952
85000 0968
90000 0965
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KVAJALEIN-NECTAR SHOT, 0620M, 14 MAY 1954

LEVEL H-6 hours H-3 hours SHOT Hﬁ hours HA9 hours

< surface - O7L < O7L4 = 0712 1111
2000 093 1019 g 124 1409
yo00 1017 1122 g 1224 TATA
6000 1218 1220 1316 1419
8000 1l 1215 ‘12 1318
1.0000 1113 1214 0909 1316

12000 1117 1114 10L4 117
1L0C0 1216 1012 1106 w18
146390 1213 0915 1108 1317
18000 wn 1211 1210 1517

20000 1515 1510 1609 TR IA
25000 2013 1611 2016 1902
30000 2209 1909 2120 1312
35000 2109 2010 2123 1404
L0000 2421 2510 2325 2006
45000 2738 2525 2524 2517
50000 2956 2730 2825 2914
55000 2557 2944 2817 2924
60000 2631 3305 2518
65000 0620 0903
70000 10L6 0928
75000 1049 08ul
80000 A 1142 1160
85000 1061 0726
90000 1060
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:(AJURO=-NECTAR SHOT, 062K,

<. surface

2000

4,000 -’
4

6000
8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
10000
45000
50000
55000
6C0Q0
65000
7C000
_ 75000
»C000
85000
§C000
95000
100000
105000
110000

0999
0907

"1011

1015
116
1011
0907
0%07
1210
1308
1512
1517
1520
1715
2013

" 2326

2944
2731

g

0816
0815
1909
1709
1515
1818
2118
2743

-3

[74]
b o
o
-3

opeW uny od \

14 MAY 1954

H3 hours
0907
117
101
1018
1016
0912
0916
0815
0716
0715
o711
0710
o9l
1210
2010
2828
3139
2205

H£9 hours
Calm

0710
o917
1012
1016
0913
1014
1116
o914
1012
1234
1515
1426
2309
2624
2824
3227
2219
1307
G507
S33L
0950
085k
0758
0270
o6l
0853
c820
ceL7



LEVEL
.- Surface

2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
4C000
45000
50000
55000
60000
65000
70000
75000
80000
85000
90000
95000
1CC0a0
105000
11%0C0

PONAPE-NECTAR SHOT, .062CM, 14 MAY 1954

H=9_hours

4

0906
0822

.- 0829

0839
0647
0635
0633
0427
0614
052
0613
0628

0811

2105
1507

© 0918

0909
2705

Y

a3 hours

0905
0924
1020
1115
0713
0619
0529
0529
0527
0623
72
on?
0308
0912
1306
11
7604
2705

=<

SHOT

opeW uny ol

H#3 hours
Cala
1316
1317
1316
1508
1614
pUAT
1317
1219
1010
1010
1010
0810

1209
3024
2918
0804
1218

o857
0855
0973
0961
0998
Q951
0922
09C9

Hf5 hours
Calm
1610
1613
1618
1808
1908
2206
2220
1922
1825
1525
1615
1810
1810
1617
1006
3307
2004
2405
0410
1225
c9s52
0961
0967
0997



RONGERIK-NECTAR SHOT, Ob20M, 14 HAY 1954

Ne Observation llade

D e S
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AIR R.D S.FE OPER.JIIONS FOR NECT.AR

1, SUMMIRYt - q
: THa atomic deSice NECT.R of Operation C.STLE was detonated at 1820'Hours
ZEBR., 13 May 1954 from a barge located in the IVY MIKE crater ENIWETOK .TOLL.
NECT.R eloud reached an altitude on the order of 70,000 feet. The .ir Rad
Safe opspations in connection with this detonation wers successfully conduc- .
tad resulted in much timely information on the Post-event conditions,

not only on the shot atoll of TNIWVETCK, but also the adjacent arsas, Cloud
tracking aircraft obtained data which indicated that the lowest section of
the NECT R eloud stem, up to twenty thousand fect, was moving to the west—
northwest at approximately 15 knots., This movement, plus the low intensities
encountared (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 ENIVETOK. Other later contacts were mads to

the northeast of GZ, These werc primarily low intensities and were undoub-
tedly fr-m the mid-level cloud betwecn 20,000 and 60,000 feet. "From the
metaorlogical data (see hodographs) cne would predict fall-out f{r-m these
levols moved to the north initially and then to thae west, and that the mid-
levels had an increasingly more ncrtherly movement with time after H-Hour.

On the basis of the forogoing it was apparont that there was no hasard to tho
popalated at:lls within or without the Pacific Proving Ground, with special
considaeration given to UJEL.NG. This premise was verifiad by a destroyer

on direct course from UJEL.NG to ENIUETOK 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). There
was no evidence of significant fallout outsido the Pacifie Proving Ground.’

2. CENERAL:
a¢ 3Sources of Information:

Cloud traciing information for NECT.R was available from four
sources, The contribution of cach of those sources, which are listed below,
will be discussed in subsequent paragraphs.

Sampling .ircraft Reports
Swaet-3our Reports

Spocial Cloud Tracking Flights
.-Fo.‘l:r-l nism'

(Nota: NECT.R being the last shot of the series, weather reconnai-
sanc3 ceased at H-hour, Ccnsequently, no longerange coverags was
availabla on areas normally cf mutual weather/radsafe interest.
Since such areas wors not ordinarily critical from a radsafe point
of view, and consiering the NECT.R wind pattern, this loss was of
minor consequence.)

Incl: 6
P-31



b, Qver-all Cloud Movement (within the PPG):

The observed ENTWETOK winds on NECTAR Day are plotted {n the - -
hodographs. From the hodographs it can be seen that the NECTAR cloud, whose
maximum 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 imots. 3ince this sidnent
of the cloud had a southerly component, no contamination was expected to move
toward UJELANG. This was verified by the two clouwd trackers ooerating
southwest 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 influonced by the generally scutherly winds at these
levels which had sn average velocity of 20 knots. s indicated in the hodow
graphs, the depth of the southerlies in this layer increased to 45,000 feet
by H plus 6 hours, Tho forecast, as amcnded by later wind observatians, was
essentially verifiad by the clowd trackers, all of which wore subsequently
used to search unwind in the northeast quadrant. All significant fall-out
sppeared confincd to zn area north and north-northeast of GZ. Na atolls were
materially affect d by the N..CTAR cloud.

3. SuPLING AIRCR, =T RAPORTS:

48 in the case of previous shots, thcse resorts were recorded by Rad-
Safe personnel at the Gcmmend Post on ELIER from plus two to plus six hours.
Reports from these aircraft provided the first data available on the maximum
cloud height and initicl cloud novement. The sampling activities of the
planes confirmed the accuracy of thc forecast air RDEX to scme extent, howe
ever, due to the great amount of cloud cover (in layers from 2,000 to 50,000
feet$ , actual contacts with GILD.. (the atomic cloud and asscciated fall-out)
were few, .8 would bc expucted, tha aversge radiation cxposure of the aire
craft crews was rel-tively low,

Lo SWEZT-SQOUR REPORTS:

These reports were submittod br any aircraft encountering radicactive
contamination and not reporting by other means. No such reports were received
following N.CT.R.

5. SPECIAL CLOUU TR.CKING (“ILSON FLIGHTS):

a. The initial phases of the ¥.CT.R cloud tracking effort duplicated
those which were so successfully employod for crevious shots, Two WB=29's
WILSON TVHO and "ILSCN THRLE, were placcd in a hoelding pattern fifty .iles
west, southwest of GZ at plus two hours, .s will bc scin from ~ppendix I,
the lacation and oricntation of this pattern was such thzan ony low cloud
scgment nmoving towrrd UJZL.AG should be intercested by soth these aircraft.
Instcad of centering the holding pattern on the line botween ENTWETUX and
UJEL.NG, two tairds of the nattern was pl-ced north of this line in order to
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increase the probability of picking up some of the contaminaticn moving to
the west northwest in the Iowest shear level,

b, A8 indleated in App I, only a few contacts were made in the holdi;nc

. pattern, and thesewwers of low intensity, Since these contacts wers low and

in a region well north of a dirsct line from GZ to UJSLING, both WILSQN«*
aireraft were ordered upwind to the northeast quadrant at approximatoly 0000
Zebra (plus 54 hours) and destroyer (stationed at UJELMNG to monitor for
radiatiop and to be on the spot for an evaeuation should such beccms neces—
sary) wds ordered back to INIWETOK upon reccmmendation of RadSafe,

ce Subsequent contacts by the WILSON aireraft Wwere minor, and served
mainly to verify the forecast as modified by the observed deepening of the
southarlies throughout shot day,

d. “ILSON flights subsequent to /ILSON FOUR were cancelled when it
appeared that no appreciable air contamination existed in ths 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 reamote locations. In all cases debris was found to be widely dis-
persed through out the general area, and of a very low intensity. Further
there is considerable doubt as to the samples eminating wholly or partially
gr]o.n the NECT/R detonation. The results of thess collections are tabulated

elownt

Z Tize Bositjon ___  idtitude Counts/minthe
160824,2-1611342 1INL6IN-1N 1680 183,000 9,000
(plus 60-43 hrs) (600 niles SW Hawaii)

171600Z-1715202 O 158W - 10N 165W 18,000 20,000
(plus 96=99 hrs) (840 miles S, Hawaii)

180700Z~1811152 O8N 156W=21N 158W 10,000 16,500
(plus 109-113 hrs] (900 miles S Hawail) ' '
1500122-150135Z 1L 152E-14N 153E 2,000 270,000
(plus 3% hrs) (660 miles NW Guam)

L604L,00Z-1604 582 12N 146E-11IN 14L5E 2,000 25,000
(plus 58 hrs) 1,000 niles W Guam)

7. IN-FLICHT EXPOSURES:

Al in=flight exposuras of the aireraft crews participating in the clowd
tracking effort were well within the Task Force limitaticas.
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8. AIR RADEX:

.~ Because of the few sampling aircraft contacts following the shot, only
a general verification of the early cloud movement as predicted by the jir

RADEX can be assumed. Based on later cloud tracking and low-level over

wvater surveys by the Health and Safety Laboratory, NYOO, it appeared that

the RADEX was reasonably valid,

5. coemsrons:

as. The Air Rad Safe operations for NECTAR were successful. In

particular, the cloud tracking operations early established the fact that
there wers no elements of the NECTAR cloud which necessitated the evacuation

of nearby atolls,

b, Assuming that the forecast winds and trajectories are reliabdle,
resonably accurate forecasts can bo mada of the areas which will be subject

to fall-out,

¢e No hezardous fall-out wes forecast for the GU/M, PONAPE or HAW.IT
arcas as a result of NECT.R.

10 RECOMMEND..TIONS:

None,

1 ..ppendix:
Wilson 4/C Plot
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VOTHG 150800 0.08
TLINGIHAR-

R B 150854 1.4 160823 0.&
AONGELAR I3e 1 5.8 140838m hed-
RO 15092% 5.8 16085k 3.
T.ONGI 1 ‘ (] 161006 o
BIL.R 151142 3.Q 161103 1.7
UTIRIK 151204 1.0 16112 0.8
Tukis 151208 1.0 16112%. Q06
AILUK 151228 Ouls 161135~ 0.}
JEMO 151248 0.b 161157 0.2
LIXIER 15133% 0.1 141202 oL
MXIMUM RE VDGS OTHER 0PO FLIGHT

7LIGHT BXER (16 May)t 0.15
PLIGHT CHL.ALIE (16 lay)s 0.1
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" SUSLEE OF THE ST TUS O 1 ysTaeyr

v

- lee Thsle !m'logec‘ot informetions- s 5
. g... . : ’ :-"V . J
3¢ USS NMut.X'Coi (~0G~53) M3 ENTWETOR 1312008 for OAJALETY,

SQA 13 lmcg:r.r

FS

vz 58 PG porzey (LSD-4). 9es0m,

Ce USS .PiCHE depart BIXINE 1322008 withy YO 1082 in tone via route pointe..
;.0-55‘. 166-108, 10-558, 175-0CE, thence great circls to FEARL, ET.\ PE.RL

172-108,. 304 13 knote,. 52a K157

d. Usys MERRELL, ZT., GUIM 15 Mayy

% Negative search in .rea mn-ldu-y_
CC)QL‘.WORJ;RI.'-HA.S soyrce

of in:omtiour-~
a,

No PacMicronestan Line vessels in the aree,.
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