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MEDEORANDUL FOR RECORD
SUBTECT: BRAVO Shot, Operatice CASTLE

1. PURPOSE: To make a matter of record operational as-
pscts that were considered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situation in light of
available pre-shot and post-shot infoxmation.

2. GENERAL INFORMATIQN: Operation CASTIE is planned to
consist of & series of seven dstonations at the Pacirfic Froving
Grounds, vhich encomrasses Eniwetok and Bilkini Atolls. 3RAVO
18 the code name that was given the firing of the first device,

; SHRTMP, at 0845 X on 1 Merch 19854, off Namu Island, 3ikini Atell.

Subsequent to BRAVO detonation radiocactive debris fell
ob c¢ertain inhabited atolls of the northern ilarshall Tslands.
Radiation irntensities rose to levels sufficient to warrant eva-
cuation of four atolls and all persannel were rexoved Irom these
atolls to Xwajaleir in accordance with the operational emergenoy
plan of JTF SZVEN. Areas evacuated and gamma dosages received
are indicated below:

ATOLL POPULATION DISTANCE FRGW DOSES PRCEIVED

GROTID ZERO_
Allinginae 17 79 X 80 R (computgd)
Bongelap X 82 100 MM 100-130 R (computed)
Rongerik 28 # 133 M 40 - 98 R (filz badge)
Usirix 154 270 N 17 R (ecomputed)

(#) 28 American Service personnel; 25 USAF weather Detach-
rent plus 3 USA Signel Corps persannel.

All svacuees are under competent medical cars.
3 PREVIOUS EXPERIENCI AND CHARACTZRISTICS OF NUCLEAR
DETONATIONS: =adioactive debris is an inherent charzcteristic

of ell nuclear destonations. It originates from fiasior fragrments
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which are the residue of bamb elements and surface matarisls,
soil and water, made radiocactive by accompanying radiation
?ields. Debris is sucked high into the atmosphere by arlter
winds of the explosion. Where this radiocactive dedris will
t2ll is & major pre~-shot consideration and primarily influences
the decision to detonate a nuclear explosion at a certain time.

The arss over which rediometive debris is spread and the
intensity of fall-out on the ground are determined by the yield
of the explosion as well a8 by wind pattern since the larger
the yield, the more surface materials are sucked up into the
ecloud and the more fission fragments are availabls. The rela-
tionship between yield and fall-out is known only qualitatively.

4., PRE~-SHOT IWNFOMATION: The operational aspects of the
BRAVO experience were plenned and canceived in the light of
experience gained from previous operations., These factors were
cornsidered:

a, The basis for forecasting whsre fellout will go
12 experience galned frox coverseas test operations CROSSROADS,
SANDSTONE, GREENBEOUSE and IVY and to & certain extent from tests
at the Newade Proving Ground. Prior to the firing of 3RAVO,
only one megaton yleld device (IVY-MIKE) -Lad been detam ted.
Although conscientious efforts were made to documsnt the fall-
out Tror LIKE, only about 5% of the total debris could ever ds
sccounted for.

The technique used for forecasting fallout pat-

terns is to consider the cloud as a small area source (about a
15 mile radius); then add vectorially forecass wipnds from the
surface to approximately 100,000 fast., The nex:t step is to
outlire an area on the ground where falliout is expected., This
area is computed by taking into considsration particle size,
diffusion into the atmosphere, wind pattern, yield and source
radius, Such patterns have been largely confirmed by experi-
ence in Nevada as well &s by the meager data available hare.

b. The mest probable value of the yield frox (NN
was predicted to be three to five megavwons or ore hal? tias
value of the IVY-LIKE 'yield. The upper limit of djiEiBgWyield
was considered to be of the order of aight megatons.

¢. The surface radex was plotted, with an insurance
factor added, i.e., smaller particles than previous experience
indicated cecessary were considered. This doubled distances
Irom ground zero whers fallout was predicted to occur.

d. The upwind intensity of radiation levels at vari-
ous distances was considered to be of the same order of magri-
tude as for IVY-LTKE. Radiation versus distance lines were
transposed to Bikini Atoll,
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e. 4 critical problem iz predicting fall-out in-
volves forecasting the stability or lack of stability of the
wind pattern after shot time. Since radicactive particle tra-

(" vel is determined primarily by the winds at each level, 1t is

; required that winds must be from favorabdble directions or vary-

. ing within the outer limits on faverable directions during the
time of fallout. The criticel fallout period was conslidered to
be on the order of twelve to eightaen hours for significant
fallout to occur. The variation in time arises fraom consijera-
tions of wind shear, with more diffuse and less significent in-
tensities at a given time associated with large angular and
speed shear. TFor this reason, it was recuired that ectusl wind
observations and forecasts immesdiately btefore shot time and
throughout shot day be continuously considered in their relation
with the forecast condisions for the first twenty-four hours
after the shot.

S. PRE-SHOT BRIEFINGS: The following were preseated at
the pre-shot command briefings:

a,. Veather

Weather conditions during the five days vrior to

BRAVO indicated & favorable trend for SRAVO day with easterly

winds below 15,000 feet and winds of & soutbherly ocamponant

above. The situetion vresentséd at E~6 hours for the subsSequent

2¢ hour period (18 hours after shot tims) was satisfactory. The
e 24 hour period to begin 18 hours after shot time was predicted
¢ to give an unfavorable trend as northwest winds were forecast
- for the 10,000 to 20,000 foot levels.

b, RedSafe

(1) Resultant wind dimgrams including latest
observed winds and forecast winds for E Hour and the 72 hour
cloud trajectories, which gave & fellout pattern in a narrow
sector to the east northeast and a wide {(140°) sector to the
south with very slow resultant winds. (See Flgure 1l). am »

(2) Surface radex, T to E plus 6 houRiwee (See
(3) Outlocks for:

. (a) Bikipj: Unfevoresble; Eniwetok: Favorable;
Tjel : Favorable, and the native populated aTvolls +n $outheast
quaarant from ground zero favorable, since resultent winds in
the direction of thexe areas were considered too slow to Cove
sigrificant fallout to the atolls involved.

Figure 2).

—_~

(b) Task Force fleet: Favorable, provided
shins moved out at lsast 50 ciles.

- Sy
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(e} Air routes through Wake and Kwajalein:
favorable.
(d) Surface routing inside 500 miles consi-

" dered in its relation to all kmown tremsient shipping: favor-

able.,
c. Scientific
(1) High altitude sampling operations - favor-
spies (2) Light transmission for scientific experimzents
faverable.

6. CONCLUSIONS:

a. Lack of fellout information from previous shots
of comparable yield was a serious handicap.

b. The yield of-was three times tie most pro-
beble value and twice the probable upper limit with the result
tkat nmore detris was carried up and diffused over a much larger
ares than was toought possible.

¢. The original source cannot be considered as a
point or a relatively amall area but must be considered to be
an area of about a hundred miles in diameter. This diamester
slso depenlds on yield.

d. The redioactivity of the debris cen be considered
proporticnal to yield. Radiocactive material in the SHERIMP
cloud was thus two to thres timea was was expected.

€. An appreciable fraction of the observed fallout
ocan only be accounted for by assuming that it originated in .
the ssratosphere. For such particles.to reach the ground at
observed times, their diameter zust have bean in excess of 100
microns.

£. ZForecest for shot time winds at shot time was
essentially correct. Variation from forecast trajectories was
gpproximately 10 degrees In significant upper levels; unfor-
tunately, the variation was in the wrong directicn (See Figure
3). The smell variations observed at lower levels were also
irn an unfavorable direction. Nevertheless, the accuracy of
the winds alolt forecast approached the limits of accuracy of
the wind observations themselves and ware wel) within the nor-
mal forecast error.

g. The fallout pattern extended from the Bikini

Atoll to the east northeast. Considerable widening of the
pattern took place due to diffusion. The irtensity of <he

4
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pattera on the ground was due primarily to superposition of
mushroam cloud fallout on the sten cloud pattern; aid the
superposition can be attributed to the narrow come within
which the winds were acting. The theory thet & significant

- tallout does not come Ifrom the stratosphere is not sudstantia-
’ ted by the facts of 3RAVO.

h. TFor future high yield shots, the forecast and
ocbserved winds for the first twenty-four hour post-shot reriod
shouléd receive a8 much smphasis as analyses made for shot time.

7. EVACUATION: Evacuation took place in accordsznce
with operational smergency plan and without incident. ZEvacua-
tion was not effected prior to detonation bscause no signifi-
cant fallout was expected on inhabited areas.

ALVIN C. GRAVES P. We CLARESON
‘ Scientific Director Najor General, U.S. Army
J Commander
.6 Incls
l. Figure 1
2. Figure 2
3. Pigure I

#, Tab rdn» = Weather
5, Tab »Br - RadSafe, Narretive Sequance of Events
6. Tab »C» - Mgdical (plus addendum)

wok TOTAL PAGE. D6 ok
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AR ORANDUL PCR RECORD:
SUBJECT: Comzand 3riefing, 1100, 28 Pedruary 1954

X¥embers present: Gen Clarkson, Gsn cSialey, Dr. Graves,
Adzm =zruton, Col Covart, Lt Col Earbdour (in lieu of €75 7.4)
Capt Xaypard, Lt Col Boannot, anid Lt Col Bouss.

l. In gexeral, thoe hodograph gave & forecast surfsce rale:z
in the low levels ( zero to 15,000 reet) at about 50 =1les in 6
nows, ged-rally orientated to tke wesi sSOull west iz aj;rexi=ece-
ly a 30 degrese secztor. Ino the high lavelis, the >adex gave a o
hour pattern ceatersd on approximately 65 desrecs 1o & casrow
cocae approximately 20 desgrees wide.

2. Ths 72-hour ecloud trajectories indicated all leve.s iz
a parrow band generally 65 degrees true froa ground 2ero excejt
vhe 10,000 foot level moving gensrally east tarough zortk to
west and a 60,000 foot level moving soutiwest aad teax west.

3. Radsafe outlooks were given e&s follows:
a. Blkipi atocll: TFavorabls.
b, ZEniwetok atoll: Favorabls.
ce Ujelang atoll: Very favorabls.
d. Native atolls in socutheast zuad-ant: TVery fevcratls.

e. Captrol DDZ: It was ~scczmended taat tlhe Ciztrcaa TR
b8 zoved fr.a @ position 90 miles Test cI Ground Zelo O 8 pEsi-
tion 230 degregs True, 90 ziles fral Sround Zsro.

f. A4TF ani tae YiGS5S: Tas plot of the Ya3S a3l ATT

coursss fram about E miaus 2., Sours $0 E ;lus 2 houss wes _Siltsit..

In geaeral, froz ab:ut = migus 5 tO ebiut EZ minus J Lo e
ATFs and YAGS courses run app-oxizetely 15 o 20 Ziles I3 12e
arzed device mac the AT7 deperts froa a posiiica c3 =3¢ e.je C. *
low eltitude radex at epoutr E z=iaus 1l prurs o a p:iit::: e;;:fz
imately 35 miles south of ground zero st Z plus 2. T3e Zivexrils
0f tae TAGS a1d ATF were preselted [oS waatever c::slé-::};:a .
WwWas DeceSSary 1D view ol their clcse proxizlity 10 L& 3JeVese s

the radex.

T
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€. NO closurs was recommenied oz air and sfece
routes through Vaks and EKwajalein.

he Xo transient shippins »as reparisd withia 590
ziles of Ground Zero. It was ;ointed out tiat 3 minus 2 axéd B
zizus 1 P2V sweep hed been sent out oa headings ©f 300 degrees
and 330 degrees respectively. This was dzsed o3 sarilier Jose-
casts. Slnce the winis shifted around t0 & zarrow band to the
ENZ, it was recoumended that a B day P2V swes) aloag a deariug
line approximately 65 degrees be laid on.

*i. It was recozzsnded thst CINCPAC be aiviged o %
following:

(1) 72 hours irsjectaries.
Ez) Very favoradle outlook {ar native pcpulatices.
(3) No interference oI the air and su-face routes.

Je It was recomnsnded that Do change de zaile i3 e
position of ths task force ships.

L. In summary, it vas recammended that RadSale coniitioas
be considered very favorable on all points, but oaly Iavorabls
et Bikini shot atoll.

R. 4. HOUSBE
bt COIQ. Uw
RadSefe Officer
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VRUORANDUN FOR REBCOXD:
SUBJECT: Coammand Briefing, 1800, 28 r,bruary 1956.

lezders preseat: Gen. P.W. Clarkson, Dr. 4.C. Sraves, -r.
Ogle, Dr. D. Sewell, Gen. B, LcGinley, Air. J. Reeves, Col.
Cowart, Capt ~ayaa=d, Xt Col Boznnot, Lt Col House.

l. In general, the 1100, 28 Fobi'ua.ry 1954, brisfing was
confirzmed except indications were presested that canditicas sere
getting less favorabdls.

2, It was azreed to let the execute decision rezals fira

until the midnight oriefing.

R. A. BOUSB
Lt col., USAY
Rad Safe Officer
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MRI0-ANDUK TOR RECORD:
SUBJECT: Command Briefing, 0000, 1 March 1954

Lezbers present: Gen. P.W. Clarkson, Gen. B, leGialaey,
re3. He Estes, Dr. A.C. Graves, Dr. W. Ogle, ar. J. Reeves,
2. D. Sewell , Capt. W.L. Knlckerbocker, Col. W.S. Cowars,
Capt. R. a. Mayperd, Lt Col C.D. Bonnot, Lt Col R.A. Souss.

l. 1Ia generel, the forecast presented at ths =idnigit

triefine was canfirmsd, except tonat in the levels detweeld §

eaxd 15 thousend feet tne forecast was light and variadle., In

an attercpt to delizeate direction to these wiads, it was
deteramined that the dest forecest that could be given was for

vie 10 tiousand foot level. This was forecest to be westerly

et 10 knots as the cost pessisristic situation. Coasegquectly

t2e hologrerh plot vas xade using the 10 thousend foot uesteriy
wind in arder to present the most pessimistic situation which
would occur. This picture Zave resultant winds inp the direction
of Bocngelap end Rongerik, nowever, it was cansidered that the
distance to Ronselap end Rcngerik cozpared to ths resultant
w_24 spesds were such that no fall-out should reach those atolls.
Froa ths forecast holdogreph the time o2 travel to Rongelap would
zeve oceen about 12 to 15 hours. The hodograph plot Qid however
sLow that certelinly TART site woulld be heavily contacinated,

end zost likely NaN. The hodogreph gave two gesasral feall-cut
areas. “he lower level running from 260 degrees around through
south t0 90 degrees with a six hour fall-out line in the LUrectica
c? the populsted atolls in the soutzsast guadrant about 15 to
20 ztles out frazx ground zero. The high level redex ~an Jroa
about 45 desrees to 80 degrees with a six hour fall-out line %o
7C 2iles. (Since -the 6 hour fallecut lines wers cozputed oo abiut
100 zicron particle size, it vas recozcended that the &istance
ne doubled for sefety. This acounted to considering particle

sizes down to about 70 microns).
2. 3@ ebange in the 7£ hour cloud trejectories.
3. é?;Sare OQutlooks were =odified as follows:
a. 32ikini atoll was changed from fevcrabls %o usfavcrabdle.
b. Eniwetok etoll recained very favcrabdle.

c. Ujelanog etoll rexeinsc very favcereble.
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d. Native atolls in ths southeast quadrant were dise
cussel at this pcint and elsewbere in the briefing. The 08: reeult
of the forecast vias that these atolls shoull rezaln favoradle 2us
t0 the faxrecast long time of travel for fell-out to thess ;laces.

Specifically, Wotho snd Rongeleap vere cozsidered by nazs and
position, these deing the closest native populsted atolls Lo the

vieinity of ground zero.

e. (Control DIR: “K‘o change reco—nsnded over the clhange
zede 2t the 1100, 28 February briefing. ‘

f. ATP: It was recomzmsnded that the ATPs EF2 bour
position be changed from 35 miles outh of GZ to at least 50 ziles

south of GZ.

8. No closure was recommended on air and surfacse
routes tarough Vake and Evajalein.

h. NoO further shipping was rezcrted within 500 miles
ot GZ. )

1. A4n advisory t0 CINCPACFLT and CINCPAC was recccoecded
in confcrmeance with the abdbove, .

J. Task Force Ships: It was recommended that, dus to the
close proximity of Task Force ships $0 the outer edge of the six
bour fall-out, these ships be moved further cut oo a radial line

to at least 50 miles. :

L. In summary, it was recommended that RadSafs conditions
be consiiered favorable on all points, and unfavoradble for Bixini

shot atall.

R. A. HOUSB
Lt Col., Usar
Radsafe Officer

iR
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KSYIRANDIK FCR RECORD
SUBIECT: Pinal Teather and RadSafe Check, 0430, 1 March 1954

Lecbers pressat: Gen P. W. Clarkson, Gea O. P. Vieyland, Dr. A. C.
Graves, Gea. H. Zstes, DIr. W, Cgle, Dr. D, Sewell, kr. J. Resves, Col
W. S. Cowart, Camt R. H. layaard, Lt Col C. D. Tonoet, and 1t Col B. 4.
Houss.

1. Toe ariginial forscast made at midaizht (both weather and radsafe)
was considared the best available condition for shot time.

2. The gensral recamendation for this briefing was one of mirisiging
the effects of the low lavel northerly and westerly winds. The recomenda-
tiocns as givea at the zidnight briefing were restated.

Ve D) SWit

R. A. BOUSE
Lt Col USAF
RadSafe Qfficer

Fid
A
AN
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DISCUSSION OF CFP-SIT: FALLOUT

Fallout off-site followed the patitem imredistely established st
and adjacent to the proving ground where the cloud in genersl acved
east north easterly with prevailing winds, Task force ships southaast
of KAN received the first fallouwt, being an tbe southern edge of the
main strip of contaminatian. Fallout cn the ships ranged froa in-
tasities of 1500 milliroentgens per bour ou the BAIROKD which was
closest to the center of the fallout path to & fer ailliroactgens per
bour an vessels farther south,

Fallout began at Rongerik Atoll at 1348 hours, 1l March as showm
by a self-recording radiatian detection staticn placed there by the
LI00 AEC and cperated by persocnel of the Air Teather Station. This
instrument went oft scale at 100 mr per hour at 1L18 hre 1 March.
Based upoz query f{roz air weather perscnnel & aonitor was dispatehed
with the suzply PBN oo the moming of 2 March. A grownd reading of
2000 cr/hr was obtained at 1115 by the monitor who evacuated 8 of the
personcel on his own initiation and recomzecded evacuation of the re~
oainder as soon as possible based upon the high radiation levels. This
was coocurred in and the remaining 20 were evacuated by FAI at 1645,
2 Marceh., Calecuvlations estizating the dose received indicsted ttat per~
scanel evacuated at 1115 would have received 85 r agd the recainder
95 r. 7This was ip fair agreezext with readings of fila badges oo per-
sonnel., Maximum £ilm badge reading was 987 representing 3 am, 52r
for 1, 4ur for 1, 4LOr for 9. Average dose for all personnel, 5, romat~

ges.

Inassuch as the data from Fongerik is the cnly data showing exact
time the fallout occurred at any locatiom east of the proving ground
and adjacent to populated islands affected by substantial radiatiom,
its importance is such that caleulation of dosages received by native
populations are based upon it for time of fallout in those locatiocns.
4 detailed analysis of this data is therefore arpended in the medical

tab.

Survey of Hongelap was zmade by Pattern ABIE of Security Patrol
Scuadron (Patron 29) with NYOO Scintazeters aboard oo 2 larch and found
an estimated reading of 6750 mr/hr. (later calidbratica for aerial swvey
equipcent revised this to 1350). Sased oo this and its proxizity
Eongerik it was decided thet it would protadbly be netessary to evacuste
the atoll. Consequently, the P-ILIP, DOE LS8, was dispatched to Teach
Fongelap or the morning of 3 larck. In the ceantioe a P2 was st W
ground survey the atoll and at 1830 hours, 2 Larek, their grouna suvey
showed & reading of 1400 mil.iroentgens per hsur. Caleuiation of xsige
to 3 larch incicated about 110 roectgeds 80 the orzer to evacuate was
given. The destroyer PHILIP evacuate:s the zatives by U335 to 1025,

3 Farch. Calctlation of the total dose indicited that 130 roentgzens were
received. Detailed calculations are appenced in the zedical tad. 4 total
of 65 natives were reoved, l6 natives (the old anc sickest) by F3U and

49 by DOE.
' W=t
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Inaszuch as soce ratives of Tongelar vere reported ts be o
ainrinae, tne atoll was surveyed, 17 natives locztea, and an intensiss

apie]
-

38 LS cr/or was found., Evacuation was cozpliete by 1900, 3 Lzrek. The
Sose coxputed for this grour is 80r and details are eppended.

aerizl survey of Utirik by 43IC Fattemrm inzicated 620 mr/hr at
651 ors, 2 larch (later re-calibrated to 240 cr/hr). (@ 3 Larch 1345
gErownd survey indicated 140 mr/nr. Decision to evacuate based upon fact
that estinated dose at time of earliest evacuation would be 13r. ZIZIvacu-
ation complete 1245 hrs, L Larch. ZEstizate of dose to actual evacuation
tizme was 17r. 154 patives were evacuated., Calculations appeaded in the

recdicel ub..

The oaly other populated atoll which received fallout of any con-
sequence at all was Ailuk, ASIS Fatterm indicated 95 ar per bour at
1845 hrs, 2 arch. Based upon the best estirate of faliout time it was
calculated that a dose to infinite time would reach approxicately 20
Sowtgans. Zalaccing the effort required to cove the LOU inhatitaats
against the fazt that such a dose would not be a zedical problem it was
decided mot to evacuate the atoll.

Indicatiozs fromp aerial surveys indicated substantial fallowt
ocsusred or the unpopulated islands of Eilkar and Taka.

Vesy =zinmor faliout occurred in a soutawesterly and westerly directica
on Iniwetok and Tjelang atolls but levels did not exceed lQm> per nour
¢ Eriwetok por 3= per hour at Ujelarg, This was aprarently very fine
particuiate catter carriead by the low trade wind corpanect.

4 detziled plap was nsade to maxe grownd surveys of 2l Islanis which
bad fallout in excess of lQUmr per hour at estimated fallout time %o pro-
vide inforzatica as to decay rate and verification of estimation of aoses.
Gater and soil sacples froz these surveys were shipped by air to EASL, KY
Operations Office, Attentice: Mr, Uerril Zisenbud, for detailed anaiysis.

NoJorowse

i ai. BXSS
Lt Colonel, USAF
Ch. Tech. 3!‘., J.B
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CLOUD TRACKING CFZRLTIONS FOR BRAVO
8 Yareh 1954

1. SOARY:

The BPAVO Air xad Sefe Qperations were conducted
essentially as planned. NO hazardous air cocatazinations were e~
ocountered by aircraft other than the samplers. Several aircralt
and crevis were exposed but the levels encountered appear aczezte
adble from both a hsalth and a decontaxination aspsct. Co==unica-
tion and control difficulties made it difficult if not izpossidle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been taken to remedy the defects whick decams arparent during

E34V0 opeTratians.
2, GINZPAL: '

Cloud tracking information for RRAVDO was derived fram
five sources. The mannsr in vhich sach of these funetioned Cduring
334AVO will de discussed individually in subsequsnt paragrapls.
Thsse sources wers as follows:

Sexpling aircraft reports.
Sweet-sour reports.

Speciel Cloud tracking flights.
WeatLer reocnnaissence flights.

3. SAVPLING ATRCRAFT REPORTS:

These reporss were monitored and recorded by Rald cSafe
persoanel eboard BOUNDAEY TARE fraz plus two thru plus seven
nours. Inforrastion derived froz these reports indicated the
sazpling alrcraft were working the South and Southeeast edge
of the cloud and therefors stayed in the immediate viclalty of
Ground Zero. Because of the altitude of the sacpling operatioas
(30,000 « 45,000 £t) thare is little relation between ths Cpera-
tion of se aircraft and subssquent air or ground contacinatioa.
This cata} DOwever, dces assist tas Lir Pad Safe Q0fficer £a od- ,
valning ‘overall picture of the dispersal of radicaciive =stecial.
NO report#of cloud _ovement were recelived Iroa tLe eontrol 3-36

aircraft. | J
7/
Le S EET-SCUR REPORTS:

mhese reports are subzitted by any elircralt e:cou;:cs;:;
radiocactive ccntamination and -0t reporting by ctaer ceass. f° -
such reports were received during BF4VO. Tids is nos su:;r:s-:c
since aircraft other tkhan the saz;lers and traosess [repcrillg by
otaer m:ans) seak to avoid ereas in wiield csataninet.od is sae-

pscted.

-
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5. SPECIAL CLOUD TRACKTNS (WILSON GETS: )

a. The first of these flights, Wilsoa 2, was &irected
by Rad Safe to pre-planned post-skot secrch. This reguised tze
alrcraft to remain in & holding pettern track ajpprcoxizately 50
ciles vest of Ground Zero from plus two to plus five hours.

This portion of the track was designed for the jurpose of le-
tecting radicactive cloud movements toward Eoiwetok 4toll. 0B
BRAVO the meximum activity emcountered wes less then 15 =r/xr.
Through a =isunderstanding of control procedurss, Wilscn 2 overs-
stayed in the holding pattern. Then Red 3afe realized this fact,
CIC was requested to order him intoc the previously designated
search sector at once. The delay, however, resulted in triis aiz-
craft being well behind and to the North ¢f the clou? sez=e:zts
tket zust have caused fallout on Rongerik and Roagelap. 4t 15500
the airc-aft reported its zmaxizus reeding during this rligh:. 7Tcis
wes reported &s being between 500 and 1000 mr/Lr appooxizacely

150 nautical miles froz Grouni Zero at a dDeariag of 50 degrees.
This and the subsequent deta appea~ed tc verify the Joreocasts cloud
trajectories wnich incdicated the upper cloud segmsnts woulld lesve
the PPG oz an approximate beaxing of 70 degrses, thus aveidizg

the populated atolls. TWilson 2 subsequently reported i--2ligkt
difficulty with the instrumsnts used.

b. On ths desgis o2 the results of the Wilson 2 flight
ihe second tracker, wilson 3, wzs instructed to searc:k tLe sa=s
general area but to proceed further East to define the raze &£
cloud zovement, 4t approximetely 2000¥ inforzation was rece.ved
indicating the possibility of soms cocntarinatian in the Rongerik/
Rongelap area. 4 Dessage was immsdiately dispatched to T¢ 7.5
requesting trilson 3 to alter bis searci area in suchk a manne> a3
to cover tos populated area to ths Bast. Comsunication delesys
prevented Wilson 3 froz complying with the request. 7This plus
ths fact that no exaot instrument readings (instead a range of
readings) wers reported made interpretation af cloud tracking

data difficult. o

c. Subsequent Tilsoz flights ( fcr plus oxe day) were
cancelled whan it appeared that no &ir ccotaxination pr-otles eX-

isted at that time. y

s

6. WEATHE RECONNAISSAICZ FLIGITS:

Two Petrel Juliet Treatler recounaissance fllghts wele

flovn oz plus ocne dey. Toess flights wers Ilomm to tae 5°?“.?‘3
to toe Southeast and indiceteé essentially zero air coata=_atits.

2

=




7. APQAT-l FLIGHTS:

AFQAT~1 sponsored flights Ifrom Zawall indicated g zaxi-
zum air contamination of less toan 1 ar/hr in that area, (3 warzl(.
Sizilar flights froa Guam reported teaths of an ar/hr g3 s =axi-
zuz reading. This vas encountered 4 larch, 100 nautical ciles
west of Fonape at 5000 fs.

8. INPFLIGHT IXPCSURES:

a8 sxpected, several aircraft, including samplers,
cloud trackers, evacuation aircraft and P2V security swes) air-
craft, encountered areas of air contazination. In all cases it
appears that thes sxposures were well unier task force lizitetic:zs
for a tealth point of view. tarndard decontamination proceliures
are expected to be effective so thet all alrcraft stould be re-
turned to service well prior to the next sbot. Ths P2V secuclity
sueep sectors will de modified ocn future shots to reduce the
possidility of contaminating these aircraft.

9. CONCLUSIONS:

a. Thﬂ Air Rad Safe operations fcr BRAVO were gsaeceally
successful but several changes in procedures are bveing =ede (see
below) to provide more timely and accurate data.

be No hazZardous areas of air contamingtioca wers ez- )
countared although fallout in the Rongerik/Rongelap area would
maks it prodbabdble that such contamination 4id exist for a siort

period &f trose atolls.

- ter

¢. Improved monitoring, data reporting and coomunica-
tions facilities are required.

d. Lower search altitudes pay izprove the adility %o
corkelate air contamination with subsequent fallout. ‘

6. NC hazardous fallout appears likely ia ths Zawail,
Ponape or Guam areas.

I In £1ight exposures of Task Force perscanel ajpear
well wit established ligits. .

10. RECOM.TNTATIONS:

a. A4 CY copzact is required between BOTI DALY Ta=F azd
WILSCN aircraft to iosure vetter data reporting aad ccatrel.
(This has oeen requested).

b. 4 TIS rediac instruzent should de cacried cz el
WILSON aircraft and exact rediatiocn ~ezding should te re;crtel.

(Sas been.arranged)}.
S

J



6. Lower altitudes should be employed {a tracking
operations. Will pe specified in future vector czessages.

o
~-

Air Rad sSafe Officer
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10 March 1954

MODRANDUY FCR RECORD
SUBJECT: Protection of Transient Shipring During Operatiom CASTIR

1. Ia order to provide protection for transient shipping in e
regioa imediately cutside the Eniwetok/Bikini Danger ires during

Oparatica CASTIR

factars vere established and a plan of

action placed in effect as follows:
8. Plaming factars:

b.

(1)

(2)

Plan:

1)

(2)

(3)

(4)

CASTIR clouds more than 24 bhours old should 20t bde
hasardous

2, bour travel of & CASTLR cloud should de approxi-
mtely 500 pantical wiles.

The Cozmander in Chief, Pacifiec Flest was reguested
to make advance diversions of shipping ocutside a
sectar area from souctlwest clockwise through narth
t0 east to 500 nantical miles from grounxd sero fros
H to § plns 24 hours.

P2V aircraft wvere plazned to sveep the significaesnt
farecast sectar of sloud travel, using visual axd
search radar methods of sightings cut to 800 zan-
tical miles on D=2 daye, cat to 600 nautical ailes
on D=1 day and, {f necessary, in froot af the aloud
on D day. P2V airecraft crevs wers directed to of-
foct diversion on all ships sighted in the sectar
ares on D~1 axd D day.

KB+2N aircraft on rcutins weatbhar reconnaigsance
nigsions were directed to report all sightings of
surface shipping encouxtered. Ald sightings vere
%o be relayed to the Radar center (CIC USS BAIROED)
in the 7G 7.3 fleet,

P2V alr=raft and destroyer security sveeps vee di-
rected for the Sniwvetok/Bikini Danger Area, Iafor-
mation froa these sveeps was chansaled to the Radar

center (CIC USS BAIRCED).

o

)
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MEMORANDUM FXR RECORD (Comt'd)
SUBJICT: Protecticn of Transiest Shipping During Cperatica CASTIE

(5) Infor=ation from all the above sources was channeled
into ths task farce hesdquarters for evelzatica aod
consideration at the Weather/Radsafe Command Briefings.

2. The results of the above efforts for ERUTO were as follews:

a. 411 known transient shipping was diverted cutsgide the
hazardous fall-out area. The Petapsco (ACC~1) was salled
froa Eniwetok to be ocut of the hazardous area by shot time.
The Trust Territory ship /¥ Roque was cperat cutside
the designated sector (from Kmajalein to Ttirikx), arriving
at Utirik on the marnirg of 2 March 195, azd departing Tti-
rik oa 3 March 1954. The Rogue was subsequesntly located
and acnitored at Majuro and found to bave insignificant
levels of radiation, The Nerapl was ezroute from Ecoolrla
to Enivetak tut well cuteide the designated sector aerea at
shot time, The Marapl was mcauitared upon arrival at Eni-
wetok and found 2ot contaxinated,

b. Based on the forecast significant cloud travel (forecest
made cn the night of B-3 days) tke FZV sweep for B-2 days
was directed along true tearing 300 degrees from ground
sero, No ships wvere sigited on this sweep. Based on the
Be2 day shot time fcrecast, tLe P2V swesp for Bel dxy wus
directed along true bearing 330 degrees to a distance of
375 nantical miles. The recduction in distance was tased

on forecast reduction in resultant wind speeds, 7This swee; coae
tacted the USS General Patrick at 17-31N, 162<C3E on course
266 degrees, speed 16 kmots, at 1204N, 28 Petruary 1954. 4s
she vould eclear the designated sector by shot time, ste mas
not diverted by the patrol aircraft. Based on a re-Zcrecast
(made on B-1 dgy) of the significant cloud acvezezt for B
day, it was decided to searck ia advance of tke clond along
bearizg 65 degrees true froa ground sero out to 600 mantical
xiles. Two P2U's ware used. The first of tlLese becane con-
taninated early inm ite nissicn and was forced to retura to
bese. The second was directed to pick up the searck in tte
approximate location of the previcus abert and carTy it out
to the 600 xiles. The only ccatact reported by these alr-
“eraft was the Patapsco (AOG-1) sighted at 12-21N, 170-425,
at 1935¥, 1 Earch 1954, course 3C degrees, speed 1C kmote.
The Patepsco was turned to an sasterly bsading at 203CK, 1
Harch 1954{. The Comander in Chief, Pacific Fleet vas ad-
vised later to have ths Patapseo eonitared upen arrival et
Eonolulu in the evemt a check ezroute oculd ast be sccorplisbed.

T
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MEXCRANDOM FOR RECORD (Cont'd)
SUBJECT: Protection of Transiest Shipping During Operstica CASTLD

d.

Between 26 February and 1 March 1954, WB-29 aireraft per-
foraed weatler and cloud tracking missions in all four
quadreants froa ground zero. Ko surface shipping was sighted
on thase missions, tlree of which vere flown to the mast
nartheast of ground seroc, cne on 27 Felruary and two o2 1
Mareh 1954.

The P2V and destroyer search of ths Eanivetok/Bikrini Canger
Ares made ™ contacts. A3 s mtter of izterest, & destroye
security sveep om 17 Pedurary 1954 encountered ons Japazsse
fishing vessel, the Eiyagikenajinoickcopiramaru, 26 nmautical
mlles on true bearing of 40 degrees from Inivetak Island.
This ship was escorted toward the 2orthearn «dge of the Dan-
gor Area and left on course 315 degress, 9 knots with the
recomendation that air patrol obsarve its subsequent acve-
aents. Bo further contacts with this ship were reparted.

As & summary, the CIC BATROXD was contacted periodically
pre-shot end reported no transient shipping in the ares.

@&R«M&

R. A. HOUSE
Lt Cal, TSAP
Chief, Tech Bruach, J=)
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RN =QUT_FO RAVO 272
(Combined Anslyses - Izasdiate and One Feek after BRAVO)

[}

l. Zeneral. The pattern of ultimate fall-out of radicactive ;articles
has been established utilizing in the cases of the 203t critical ares (i.e.
bearing about 050° Trus, clockwise to 120° Trus froa Ground Zero) the followe

ing:

8. Aderial swvey by P2V ezploying NY00-i3C susvey equipaent, with
readings in ar/hr extrapolated to ground level.

b. Known ground readings taken at socs atolls (early and later)
used with their time and inteasity (actual observations) to get s Zeeling for
the overall situatiom,

Ce Resultant wind pattern to establish dest wind for period fros
S mimus 1 hour (USS CURTISS Observation = BIXINI) to H plus 8 hours (Reagerik
soumding) togeiter with the H aimus 34 hours (Rongerik 03OQ) to piece :3geiher
the wind pattern above the tropopause.

de Since the 3ongerik (NYOO-42C) survey aster trace established

initial tize of arrival of fall-out, this tinze was used in coordination wih
resultant wind at the cloud level which rassed over Rongerik., This level wmas
25,000 feet vector. Its aversge speed from Ground Zero calcilated fIoa
resultant wind plot sas 10.4 ailes/hr. At first, there was cousideradle
difficulty in zalcing fall-out arrive from the sg<ea of the atoaic cioud (3-
55,000 fset-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr adove
would maike cloud arrive at Rongerik at about E plas 12 hours. Zowever, by e
asthod of plotting the eatire cloud height (wzich is believed to de adex:
100,000 feet) for wnich there were available wirds to ¥5,000 Zeet, and with
tte assumptions listed below in comstructing shadows (fall-out) of sies and
3ushrooa, thers are obtained 2 areas - ellipticael in shape, gensrally east of
Ground Zero and superizposed on each otler (ippeadix I). The sugpesied Zalle
out area (bluse) for the stem is oriented about 070° Trae froa point SB of
Ground Zero, distant 35 miles and with a 200-2ile 2a3jor axis, 130-3ile z2inor
axris with a seriss of extreaely hot elliptical exzvelopes ezansting froa Jround
Zero out to about 110 miles. Superizposed on this area (red) is <ts s giested
aushrooa fall-out pattern which is an ellipse orisated 08Q° Trie, 4D :iles
from Ground Zere, 3ajor axis at least 180 ailes, zinor axis 45-30 2iZes. It
is assumed thl“ﬂn cloud diazeter in the =usaroca for the zeriod i= jiesiim
was at least 7&& miles. This shows therefore, that the early Jell-cTt ot
Bongerik could easily from the auskroca - large pa=icles oy Z ;lzs 8
hours, and since  the superizmposed fall-cuts frcc stes aad Si3270C3 Sriss =8
porthern half of Rongelap Atoll, oae would expect ‘lfese islands i3 te sxteel-
ingly high with their radiatiocn levels, This =igit be likeaed 0 scavelisg
of the hot stea 3aterial by large pa~ticles I-:os tIe iropdpsuse a=Z al<ve.
Eowever, the major hot fall-cut elemest 3ust cozs Iro3 e stea debrlis.

The assuaptions used in the rougn canstricticn of the ellipse far e
whols cloud ares (LtCol Lulsjisn report oa Pell-out - ARC, SSCAIT, RD)s

®
Inclosure & 1 »
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(1) If wind shear is < 10° for the levels in question, aiser
axis igs 1/8 to 1/4 of the major axis (which is the eatire vector for levels
looked at). (This is case of 0-5,000 feet winds and 5+20,000 feet wisads.)

(2) If wind shear is >10° but & 120°, minor axis is ¥ of asjor
axis. This is case for 20,000 feet winds to tropopause, axd so3ewtat less
for 65,000 to ¥5,000 feet winds. .

(3) If shear at levels making up vector under study is >120°
drav circls with diameter s to entire resultant vector.

CONCLISIONS

l. From overall fall-out picture, it is concluded that fall-cut =ay
nave reached Rongelap Island and Ailinginge latar than the pessizisiic tie
of B plus 5 and B plus 4 hours, respectively.

2. From initigl land survey reports on 2cngelap Atoll with levels ot
Erippu Island (N2 part of Atoll) still at 2.8 to 3.5 r/hr on B plas 7 daJs,
the picture far heaviest fall-ocut paitterzs north of this ares s establis=ed,
The relatively light fall-out at Utirik (IS8 of the hot aresa), Bifler levels
of irtensity at 3ikar (East and dowmwind of the hot ares, 1.0..6 r/Ar ot 3
plus 33 hours slmost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot stadow), confiram the belie? in <te sss=ed
ares of hot fall=-out pattern above. iiotao (S3E of ths area and frecz Grod
Zero) received practically nothing because resultant vector wind speed fros
e stea and, perhaps scze of the gushroom frings, was 30 low in veloecity
through the SE t0 South from Ground Zero, 2-imetok —eceived at about B ;lzs
11 hours a build up to about 10 mr/hr £Or a period of aboat 2ive bours.

3. This type of analysis gives a feeling only for petterm of fall-out
because it does not tell exactly vhez the fall-out arrives. Sowsver, it s
apparent that the 2C0-200 plus roenigens lifetize dosages line ;assed o= o7
close to iilinginge, Rongelap Island and Rongerik whick are g% 20-100 3iles
in cases of illinginae and Rongelap and 130 ziles o Rongerik froa round
Zero. The 1,000 plus roentgens lifetizs dosage lines are exceeded as cne goes
cortk from Rongelap Island to northern islacds of that atoll. This walysis
is based oms (1) lozical use of wind patierns existing during s23t tise to
fall-out, (2) multiple shot (tower or ground) fall-out patter2 dats fTo3
Sevada Proving Grounds over last 3 years, and (3) experience and dsta 223
ITY-MIKE (limited cross-wind apnd uprind) and CiSTII.ZIajC Ltsell,

»

4o Bonghrik radiation intensity levels a~e Towxn at caset and evcsuatics
tine; calculsfed roentgen dossge agrees with actusl observailnzs £roz fils
badges at this gite

5. The heavies:t fallecut patiera was exgected to pass zor:l of I e
eest sortheast froz Ground Zero.

I~clesure 6
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6. The lavels of radistion intensity at the distances of 3ongeiar end
Rongerik ware much higher than expected, and s>oner tan exzecled sizece
necessary information in this range of yield for surface shots today is e
result of scms scaling, up from 2uch lesser yislds, interpretation of .;per
wind field patterns, coupled with forecast changes end sxperience of (adivie
gals with such limited data as IVY-iO¥S, GREZNZ0TSZ-DOG, ZASY, S ZD od

7. After sseing BRAVO cloud project pictures (taken from an eisplane)
wvith large quantities of visible particulats satter falling througe the
cirrus deck above the canera plane from tropopause and gbove, =ind dats to
great heights (L.e. up to at least 100,000 feet) is s Zust for shot tize
since the fall-cut probleam for surface or near shots of large ylelds caa te
a definite fimction of the mushrooa as well as the very bot stem of the cload,

_— P et

CAPT, SN
I -« Plot of Geaneral Fallecut
Patterm.
II « Porecast and Observed Hodo-

graphs, B=2 to Bg7 days.
IOI - Tabulation of Tine of Arrivel
Data
IV - Hodograph Trend Datas
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6 The lavels of radistlon intensity at the distances of Zongelap and
Rongerik were zuch higher than expected, and sooner t:as expected since
necsssary information in this range of yield for sirfece shots today is “be
Tesult of soms scaling, up from auch lesser yilelds, interpretatiom ¢f urper
wind field patterns, coupled with forecast changes end experience of izdivi-
ggs with such limited data as IVI-IEE, GREZNECTSZ-DOG, ZASY, SIS and

7. After seeing BRAVO cloud project picturss (taken froa an eisplane)
with large quantities of visible particulate matter falling through the
cirrus deck above the cazera plane froa troporause and above, zind dats to
great beights (i.e. up to at least 100,000 feet) is s must for shot tise
since the fall-out problea for surfacs or near shots of large yields can e
a definite fumction of the azushrooa as well as the very hot stes of the cloud.

— P hprapoanst

CAPT, IS

I = Plot of General Fall-cut
Pattern.
II « Forecast and Observed Bodo-
gaphs, B-2 to B#7 days.
III - gbu.htian of Tims of Arrival
ta
IV - Hodograph Trend Imta

Inclosure 6 3
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ICAL ASPZCTS OF PALL-OUT FROM w©

1. Medical evaluation of perscnnel exposed to the radiation frea
fall-cut in case of BRAVD depenis to & great extent upon the accturecy with
which dosage can be cozputed. Based upon extrapolaticn of fall-cut tims
froa Rongerik data where the fall-out time was precisely detarmined by
antomatic recording instrumemts, it seams plansible to canelude, after
saking allowance for factors glving maxisma valnes of time and imteasity,
that persannel were not axposed to dosages much h{gher than caleunlated,
This is particularly trus inasmuch as Rongerik calculstions were in good
agreeanent with observed f£ilm badge data on personnel there,

2. The associstion of syxptoms with a given dosage aay lead to e~
rodecus conclnsions since such tatular relaticnships have been devised
cnly for whole body penetrating radiation given over a pariod of a few
minutes. It is pow generally believed that the syzptoas in those tabule-
tions will appear with a smaller dose than indicated. These persoonel asay
develop signs ar symptaas oxt of proportiocn to wbat would have previoualy
been arpected but could be sanswhat tempsred by the relatively slow dose
rate charecteristic of fall-out,

3. With respect _to matives, due to the language difficulty, it was
axtredsly dozbdbtful that information odtained by questioning would be re=-

liabhle.

& We may drawv certain conclusions, however, which seea to be sound
concerning immediats prognosis based upon the doses belisved t& have bemm
recsived,

5. Considering the perscanel involved in exposare to radiatics thay
can be gprouped according to locatiom:

a. Bongerik -

Tveniy-eight Americans were axposed showing fila badge read-
ings ranging froa 40 to 98 roentgens during a psriod of 28.5 to 35 hours.
They were svacuated to Imjaldin. It was not expected that any of thase
ez would develop any subjective symptoms., Cos admitted to feeling badly
until reassgred after which hs adritted that his feeling was probably
peychologie#i. Pirst blood counts taken on D plus 1 showed a normal dis-
tribution. Geperalized loss of hair which usually occurs after 10 days
with sufficient dosage was not sxpscted and has not occurred to date.
Levels of perectmel costamination wers not exceedingly bhigh and inasmach
as decontarinaticn was perforzmed oo D plus 1, betsa turms are mnlikely.
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. Bongelap -

Sixty-five natives were evacuated to kmajalein and sny hawe
received doses as high as 130 roentgens in a period of S1 hcuru...;n tbis
case, the leval of radiation is about the level which aight cause scae :
syaptons such as nauses, vamiting, fatiguability and loss of halr for acte
doses. Allowing for the reduced effect fraa low dose rate it =ay happen
that symptazs as above will occur in individuals who were already ill or ia
genarally poor physical conditien. Rsadings of skin and bair coataminatiocs
were guch that for this exposure time spotty distribution of beta burns
could occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

e. Allinginge -

Seventeen natives ca this island were exposed to ap
80 roentgems in 58 hours. They were svacuated to Ewajalein. It was oot
«apected that any sudjective systemic symptoms would develop. Bowever,
perscoal cantamination of this durstiocn could conceivably canse beta burns
in a spotty distridutios with nlcersticn as described adove.

¢ R®iry-

154 natives were evacuated to Kwajalein after receiving a
dose of 17 roentguns in 78 hours. Ko subjective systezic symptoms or
changes iz blood count wers expected. Beta burns are mlikely Dut are
possihle statistically,

e. Adluk with AL natives was not evacuated and the total dose
for & 1ife time will be less than 20 roentgens. No medical problem froa
radistion should occar in ths population.

f. Sams other 1slands received fall-out exposing inhabitamts te
{oxignificant quamtities of radiation.

8+ Jask Force personmnel at or in the vieinity of Bikiad Atoll -

Perscnnel in the concrete bunxer on NAN island were evacuated
to ships afloat receiving in gensral ccaparable dosage to those aboard axips
all the tiz=e, BRased on readings taken aboard the ships it was estizated
<tat none of the ship's persoanel would receive more than 10 roextgens
wols body Aation. Thisg dose would not cacse any general sy=ptoas of
radiation & ss, however, decontacinstion perscznel might bave akin cop-
tact with concenirated radicactive deposits and possihly sustain z=ild deta

buszs. .

6. All zative evacuees were held at Ewa‘alein for observation anxd
treatzent should the need arise. The station medical cozplement tock coo-
Flete blood counts, =ade paysical exazinations and took histories. Captalis
8, 8. Haight, (M), USN, a radiclcgical medical cofficer was semt to Iwala~
leln as caneultamt cn radiation effects to the staticn mxrgeon. Dally ob-
servation was icstituted in anticipsation of the arrival of & zedical group

fraz the U, S. who were to investigate the ratiects.

-
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7 The medical growp arrived in Drajalein oo 8 March. It consisted
of military and civilian msdical officers and technicians from the Naval
Medical Besearch Institute, the Armed Porces Special Weapons Project and
the U, S. Eaval Radiological Defense laboratory and was established as
Prcloet 4.1, TU 13 of Task Group 7.1 with Coz=ander B. P. Cremicite, I,
USH, as Project Officer. Drs. G. V., Leroy and C. L. Dunhaa represented
tie Division of Riolcgy and Medicine, AEC, and were to act as advisors to
Project L.l. A systecstic organization was set up with 3 view toward rup-
airg & sick call, perforxing blood studiss, taking histories, making physie
cal examinatiocns and documenting the cases by means of records and photo=
graky. Mildings were fuwnished for these purposes by COMNAVSTALWAS and
his Statics Surgecn, Commnder W, J. Hall, worked closely with the groupe
e estadlishaent of the investigsting group of Project L.l was essextial
asd desirehls from several standpoints. All the zedical perscnnel were «x-
perienced in the flald of stomic medicine having been participaunts in pre=
vicus testing using diological zaterial as well as having had full time
ressarch projects along this line during interim periods. This allcws for
srcper evaluation of kupan effects toward correlatica with data on arcisals
from which & grest deal of cur ideas cm huzan effects have been extrapala-
ted. PFurther, they constituted an angmactation medical group for treataent

"if necessary in conjunction with station medical facilities., 4n additional

advantage was that almost all of the personnel had worked together as a wit
on previocus occasions.

8. Bcoe of the natives nor the Bongerik Americans had mreliainary or
Ay qysteic syactaons consistent with radistion sickness from large do-
sage of extarnal whole body L-radiastion. A reported case of vomiting and
8 few cases of loas of appetits were nct significant comsidering the sudden
charge in eavircnoamnt and diet to which they were subjected. To relieve
the load on the station medical facilities, not knowing of the early ar~
rival of the msdical group, the twenty eight izericans wers returned %o
Exivetok to recaln as ovtpstierts under the supervision of the Surgecs,
Ask Gronp 7.2. Klood counts were takan at appraximately three day inter-
vals. They remained asymptomstic altbough there began a depression of the
utxite blood cells of =mild degres. They were returned to Ewajlalein am 17
March, During the early days of March all patients remained free of sye-
te=ic sysztoms attidutable to irmadiation but thare was a definite do=
crease in the white tbed cell count aore zarked in the Rongelap grovp.
e tlood pictares of the Allicgicae natives and the Rongerik Azericens
ware quite similar which was reasccadle coosidering they were exposed to
the sams order of magnitude of radiation. The Utirik group showed nothing
particular fFel a medical standpoint and were ccnsidered as & virtually
norzal datiw populaticn for ccoparisca purposes pending tics for ob-
tairing base data from non irradiated natives.

By the thirteenth and fourteezth day a tendency to epilate
bad become evidest in the Rongelap natives icovolving mostly childrea but
within a few days it had arpeared in adults. The epilation was botd pstely
and diffuse, confined mostly to the head and particularly in chlldren the
scalp assumed a spotty appearance due to depigmestaticn of the aidn.

- C
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At about the same time that epilaticn appsared in th
greup, small skin lesions became noticeable on ti'o folds of ﬂ:on::g;%‘:b
forebead, shoulders, and arms. They appeared to be sperfisial and at
first were hyperpignented. As time weat on, the lesicrs, whizh becass
blister like, began to peel leaving a witish depigmented area in the
canter. The sicin manifestations contimued to appear throughout the acoth
of Mareh, all going throvgh the same cycle and involving most of the ne=
tives. The acst severe cases occurred an the feet with cne excepticn -
ons amn developed & desp ulcer dehind ons ear., By this time all of the
scin lesions axcept the ear have virtually healed and it appears thst re=-
pigmutatiocn is taking placs.

Smilar findings bt in a lower percentage and at a later date
oceurTed in the Allinginas group. One Amsrican developed what appeared
to be superficial radiation lseions on the back. They were hyperpigmen-
ted and betaved as the cthers.

Throughout,, there have been no desonstrative systemic symptcas
other than an epidemic of calds in the Bomgelap group. A few cases of
secondary infection from siin lesions and scme unexplained high fever
in children responded well to penicillin with no sensitization resctiom.

The white hlood counts reached a minimum during the latter part
of Harch with a late depressioc in hlood platelets becoming apparent.
T™he level of the asan counts deing well below normal asan counts. Lovest
counts ware about 30,000 compared to a normal mean of over 300,000 for
the natives. There is a definite upswing in the eutire blood picture of
both the natives and Americans at the present tims,

On about 20 March, several cases of radiatisn buras were reported
aboard both the USS BATROKO and the USS PHILIP. Exmasmination showed that
alsoet all cases there wers discrete areas around the belt line which

well t0 some lesions seen oo the natives. History indicated

thess lesions devaloped sozstime between 3 March and 15 March. ALl
in process of healing with desquazation and mild depigmemtaticn
wmre

: 2
the
and quite superficial. The whole body dose was lsss than 10 and
there were no other symptoms.

vere
Thres M-boat operators froa TG 7.3 presected film bacges reading
from 85 te 95R and were sent to Iwajalein to be observed by the oedical
team on 16 March. Since that time they have had no syzptoas, Bo siin
findings agr blood changes. It is llimly soze discrepancy in badging or
wearing of Badges must have taken place &s careful exacination of the
badges by densitometer revealed nothing wnusual in tbe radiatiocn %o which

they were subjected,

in
tha

outset to mAnage all cases iD & ccoserves
y arcse, avoiding axperizentatica
time to perfora transfusions eitler
Sick call was zanaged

It was decided at the

tive zanner, treating symptaoms as the
with treatzent but being ready st aay
of whole blood or platelets if indicated.

' o
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where coaplaints ware trested as though radiatimn had not been present.
Sicia lesiona were kept clean by surgical s0ap with excellant results lead-
ing to a minimm of secondary infection and rezarkably prompt healing, D
is falt that this ecnservative regimen gave optizna results and that all
patieats are recovering satisfacterily. .

Detailed reports will be rendered by Project L.l on all cases.

Detailed statistical analyses will be required to properly svaluate the
data derived. Urine sazples which have been analyzed in the U. S, will
be cocbined with this study. 4 detailed study of charecteristics of the
fallout sazples, shielding properties of the measuring instruments, and
weather analysis will bde necessary before & more exact dose of extermal
whols body radiation can be established. The study of all aspects should
lead to a mach clearer concept of dose versus effect. The picture of ex-
ternal gecma radiation with a broad spectral band, cozbined with exterual
beta radiation, and ixternal hazard makes a very complicated prodlem ia
the final report.

As & corollary to immediate treatzent of the perscmnel exposed to
the radiation, evaluation of the hazard remaiming upen rebabdilitation mmst
be investigated. To that end soil and water sazples, aninels, plants and
other camestibles are being investigated with a view of determining if anxd
whgn the natives may be returned to their ha=e atolls.

All persomnel who have been involved in large dose axposures and
those whose dose was saall but who may have to reside in an active ares
should be observed over a long period of time., The first year fallowing
the tests, re-axamination should be at quarterly intervals. This has deen
discussed with thy Director, DMvision of Balogy and Medicine, AEC, w0
adviges that it is the intention of his organizatics to maintains a period-
ic observation cgrstea.

In sumary, natives froa adjacezt stolls and Aasricans from the
Task Force were exposed to radiaticn in doses from a few roentgens to
apprarisataly 150 roentgens. Some of the more heavily irradicted may e
considered to have been borderline from & standpoimt of sericusvess.
411 should recover from the effects of the exposure.

O LN

Colonel, Medical Corps
Staff Surgeoa






TiB A
SUZLLRY OF TATHER SITUATIQN PR EPAVC SHCT

~
B
——



i

SU—ARY OF \TATAE STTUATIZN FOF TSATC S¥IT

GZT2AL. This summery presents the weather situstion is wisted
Frior te, at, and just after 37AVO shot time, for the genersl ara
of the larshall Islands, with specific reference to 2ikin! as’ %2
SHERILP shot site,

PPZ~SH2T LZATHER,

a. Ceneral Svnostic Situation

(1) SUFAZE - The surface chart was do=inated by a higk ;res=
sa>e cell located at apsroscirmately 34 degrees north 171 degsees
ezst with a central pressure of apzroxdiz=ately 1CX 133, 4 srcig,
orieated northeast - soutbwest la~ just off the coast of J.pa=.
Wnimiz sressures in low latitudes lay just along the ejTuitor,
Flow over the larshall Islands area was the s:st northeiast tmade
flow, with no marked regions of convergence cr divergence. (laaxmt
Lo. 1). Drring the preceding several days the high pressure cell
had been moving slowly sastwasd, with a slight increase in the
ceatrzl pressure.

(2) UPF=2 LEIVAL CHAPTS. Fram aprroxinmately 25,000 to 55,000 Zeet
the flow pattern was dominated by & clockwise rotaticn se=terel
pear 5 degrees north 175 degrees east. This s7Eiec Wais es:esiiAlly
wrtizal froz 30,000 to 55,000 feet (Chart Ko. L). Tae flaw it
t;n levels, under the influence of this dazizast srstes wms Ires

the west scuthwest, 4t 20,00C fset the dozirazt clccuwise sTiaticss

lay =ich fur<hes to the east, with & secondasy zeniel 1ozated poutt

. SEOh

b &



5.

Sl

$ 2IXT and west of K AJ-1ZT!, givin: westeriies at nis Level
in the XTI zrea, 7o the east of 3I3NT!I the flor was ==
northwesterly (Chart Mo. 2). 4% 10,000 feel the erire Mow wuy |
brozen up by 2 group of cinor eddies, oih closkwise and co2ter=
clocikwise, featwres epproaching large scale turbllenss iz nature

and showing ouite erratic covememts; hoxever, there was 3 geaeral

_west wind in the vicinity of EIXDI, with the wind speeds delzg

very light (Chart Lc. 2).

Torezast for Shit-Tize

(1) The following forecasts, based on the prognostic cham Cor
shot tize (Chart No. 5), were issued at the indicated times Zcr
TAVO shot-tize:
(a) B=4L8 Yrs: TATIER: Scattered cumilus, scattered cirmts,
widely scattered showers., :.2S: Surface easterly 10 to
15 icwts = Ter thousand feet easterly at 15 to 25 o9 =
50 thousand feet southwesterly at 10 to 20 lmots = &
thousand feet southerly at 5 to 15 imots.
(b) B=35 Hrs: I2ATHER: Scattered cumilus bases 200C, szai~
tered cirrus based at 35,000 feet, very widely s:tattered
showers. .TDS: Surface £0 to 9 decrees at 15 s 20
Jnots - Ten thousani feet EI ic §C degoees at 15 ¢ X
zets = 20 theusand feet G degrees at 10 %o 15 =5t -
2 thausand feet southeslr at 5 te 10 imots - LT thiusani
feet 220 to 250 degrees at 20 mots - 5C amousend feet
scotnwesterly at 220 to 250 degrees at 20 Intte - N

s 1™ o

thousani feet rortherly at 1T %o 15 iTcts.

e e aaeead o




(¢} H=2L Hrs: (ZATE=: 3/8 cuzulus bases 2000 =373 55X,

(d)

C (e)

¥

srees at 20 mots - § thousand feet 70 degrees at L&

Sbiv-

L ol i g g

3/8 cirrus bases resar 38,000 widely s:zattered sacwers.

LTSt Surface 70 decrees at 20 @ots 10 thousand Ton

oy

at 1L ots = 20 thousand feet 230 degrees a% 1% xasig -
30 thousand 350 degrees at 1L mnots = 35 thausans Zest
260 degrees at 22 imots = LU thousand feat 257 degvees
at 2L knots - LS thousad feel 24D degrees at 2L ot -
50 thousand feet 230 degrees at 1L kmots = 52 thousand
fest light and variable - 60 thousaad fest O degrees ‘
t
4
r‘

at 10 kmots = 70 thousand feet 70 degrees at 1L ‘=cis -
80 thousand feet 90 degrees at 12 xa0ts = 30 thcusand
feet 10C degrees at 1B knots.

E=13 Hrs: MZATIER: YKo change in H-24 fcrezas:.
2SSt Yo change.

E=8 Urs: TZATHER: 2/8 cumilus bases 200C tops 5000,
2/8 stratocumilus bases 5000 tops 700C, L/8 ecirmms be-
ses near 38,000 widely szattered showers, conmiralil
level 36,000 tropcpause heighat 55,000 texperate of
tropopause minus 78 degoees. T IS: Surface 70 de-

>

knote - 10 thzusand feet Light and variadle wil &

westerly trend - 1. thousand feet 25C degrees at 1B
iots = 20 thousand feet 270 degees at 1L uncis -
25 thousan: feet 230 cegrees at 20 Imsts = 30 thct.sand

feet 230 degrees 2t 25 degrees - Lthimy Iive Wiusand

feet 230 degrees at 38 imcts = LD thsusand feet 2



()

3.

SEga

degrees at LO krots = L5 thousand feer 25C degTess 2t 32
knots = 50 thousand feet 8L degrees at 1L imcts = 4 Wbz

sanz feet lightly and variatle = 70 thousad fees B 2o~

grees at 25 mots = XX thousand feet 70 degrees a- 20 c=ts.

(£ B-L Hrs: T2ATHER: No change in H-8 forecast. ~T2S: e

change.

(2) The air particle trajectory chart (Chart Fo. §) was used %o

brief cn the movement ¢f the cloud after detonation for 4he seTern

levels ocrirayed.

SITUATIN iT H-HOLR

Genera)l S'mootie Situztiom

(1)

S.ZTACE - The general synoptic patierms at this tioe ciflered

Iroz those earlier only by ‘he continued ecastward covenent ¢ t.e

gh
(2)
east

ore

circulation west of Imajalein had expanded (Chart No. 9). 42 22,0X

fest

cressure cell (Chart lo. 7).
TTE=® LT7ZLS - The clockwise systez bad coved sligily ic ite
a=d south, with the winis at upper levels tending to te:oe

westerly (Chart No. 10). At 20,000 feet the smll clozswise

tre flow remained do=inated by the circr eddies whiczk Mad e~

ted at 2303002 (Chart o. 8).

De -for the observed local conditicns versus the fcrecast fer

- d .‘c .....

see pa-agraphs 5g, © and i below. a Tevisel alr pastliz_e tTajeltiisy

* ey

ferecast was issued &t HfEl. houss, based on cat: availatle nILT

£d3 nzuss (CRart YNo. 11). The =3sjor chance, which nal nIt Deel

fomecacst, wzs in the 27,000 foot trelesierv,

oo

S

—

s g ey
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a. The weather zftier shot tine deteri-rated rapidly &ue %0 miuzel -

PCST=S=CT woAT=2:

local clcudizess., The winds 2loft for Zriwetok and Zongeriz wers less
favorable fram a fallout poinmt of view (Inel No. 1 and 2).

b. Chart lo. 11 is the cocuated air particzle trajectories for ZR4T
day, based on data aveilahle through 3£33 bours. A=plificaticn of
other levels than those -resected is iz crder sinse the zatisrm ‘rez
the surface to 25,000 feet was in a continual fluw., 7The 25,000 fost
trzjectory was essentielly the same Zor 30,000 feet. Fros 12,0K to
18,000 feet the trajectories lie betweez the 10,000 and 20,030 fooct
level patterms with t¢he 18,000 foot most lixe the 20,000 foct tra-
Jectory and the 12,000 foot most like the 10,000 foot trejestiosr. I=
other words, between 10,000 and 20,000 feetl there == have Deec c-i-
siderable cispersion, with the 20,000 fost level having the o 2o~
therly cosponact <f metion. TFrom 5,000 to 8,000 fest, the irajezicries
a2gain start snowing northerly cozponeats, with the 6,000 foot ani be-
low trajectories being generally froz the east northeast.

D.I.SCUSSIC!\'z

a, Briefings:

(1) Tae outlook on the zorming of 27 E;e‘::-wy vas very faveratle
t& the radsefe point of view, Tae wn<s for shot tize were fcre-
ca':t to be easterly Zroc the susfzce through 20,000 f2e1, siio-
easterly at 30,00C feet, southerir 2t LZ,000 feet, and siutliesterly
at 50,000 feet. The situation was cuanging SLIFMir; T Tetrasy

would have been & ideal shot day (=<l l's. 3).

‘ et
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Sl

(2). On the afternoon of 27 Februarz, the wezther c=lzor was
still favorable Zroz 2ll considerations, especislly radsale,
Zasterly winds were fcrecast for szot time froz the su=fize
through 10,000 feet (080° to 050° at 15 to 20 :nets), a=4 sout -
westerly aloft (230° to 250° at 154 to 25 knots) up to the tropo-
pause (55,000 feet) (Incl No. 4).

(3) The briefing at llOéu, 28 February, iniiceted a Zorecast ‘or
shot site at shot tine as 3/8 cumlus, bases 2,000, tops £,000;
3/8 cirmus at 39,000 feet and winds to be O70° at 20 iciets at
the surface (Incl 5).

(L) later that aftermoc:n, the trean at 10,000 Zeet bezame c=ore
southerly cue to the shift of the high -ressu-e cell at 1C,000
feet to the rorth, The rezaining winds were forecast %0 rezais
essentially as given ai the 1000 briefing (Inel No. 6).

(5) The briefing given & midnight -ricr tothe siot tizme &
0545, 1 Uarch 1954, was as per the inclosed forecast (Inzl Yo. 7).
(8) The briefing at OLOOK, 1 Larch, was essexc:ially as triefed
at midnight. Tnds aloft froz the CURTISS for 240CH and 030H
were discussed (Inel No. 3). The levels 7,000 feet through
11,000 feet were under close scrutiny due to their vasia®ilisy.

A teadency for a westerly direction at that level was forezas.

V4

(Inel No. 8).
Observed shnot time winds X weather:
Vaeah 165L) f=zc the

(1) The observed snct time winds (0520,

USS CUPTISS, Iaiwetok and Rengerik vessus the Zereszist inis for

. o - \
. shot time for the shct site ave snowa in Tadle I (next paze,.

ot

S
N
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CIS=TD 033CY, 1 LARCH

PCFZCAST FCR® 3IEDNI 0SS CU2TIss DX jbediritacha 4

LS 1 yar (a7 LT _
Surface 070/20 0%0/12 c75/17 caz/n
;.Dogao S70/17 i35/20 mﬂs
= 230/1e c2c/20 052/14
3 030/17 C33/15 c8S/10
LOO0 035/ $3%/17 co/.8
5000 C7C/16 100/0% €30/13 e/
6200 . 120/2L Cala /2
7000 310/04 1c/09 080/
8000 310/05 30/11 c2:/03
9000 o 320/¢7 - 350/ 333/%
10000 Light & Varieble 310/10 2%/1 938
(westerly irend)
’;21-5‘*88 553;011 2-&3;10 292708
1 2L0/C 2
15000 250/18 77 3
15000 259/13 252,13 315
1800 : 220/13 233/17 235/1
200 27¢/12 280/23 235/17 3IN/13
25000 232/20 250/25 2.0/25 255/24
30000 230/26 2L0/35 252/28 250/29
35000 240/28 230/35 20/31 20/
40000 230/38 250/4d, 20/L2 20 /L8
45000 2L0/L0 250/45 260/23 250/.2
50000 250/38 250/ 270/19 250/%
55000 050/10 200/16 300/11 S/
49000 Light & Varishle 330/C4 225/63
70000 080/09 033/27 03c/23
82000 c85/25 082/30
20000 070/20

A= I

¥

(2) The fcllowing was the forecast of clouis and weatler for shot

tize over sact site: 2/3 cuzlus, bases 2,000 feel, tors 5,00 leel;
this cirrs

2/8 strztosusilus, bases 5,000 feet, tope 7,000 feen; &3 thiz oo

at 33,000 feet; widely sczitered lint shavers L ile avea, “Tie TVel

o

T tite ab shot time; conmirail Jermzaticon level 23,000 lesl; tripoe

u

pause height, 55,000 feet iiih tesperatire of 7E°C.

o

————
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(3) The following conditicns wese zbserved at st Si=s &
dni (A comsensus of shot time odservaticns taxes by 12 weataer
officers and asrographers mates) aboard the USS CUBTISS: /2 co~
mlus at 2,000 feet, tops 4,000, 1/5 altostratus (tarely discerm-
able) and 5/8 to 6/8 cirrus, thin,

Sea Level Fressure 1006.1 =bs.
Tezperature 8or

Dew Point 72°F

Surface T2nd 074° 1z

Beight of Tropopause 54,350 £t (at %¢3)

4 5=35 over ground zero at approximately H cinus 20 cirites te=
ported scattered cumilus, scattered to Mrozen cirsus with bases
32,000 to 39,000 feet and tops to LL,000 feet, and nc shorers,
(L) The 282100X Feb wind observation froa Pongerik which wis o=
ceived on board the ZSTES was gartled in trans=ission azd wis iz
ccngiderable error., It did not agzoee with the winds recelived
Irox Irniwetok and the CURTISS for that time, in that it sxxwed
southwesterly flow f{rom 10,000 feet; the correct obsearvatios in-
dicated light northwesterly flow, which was in agreessz with
the cther observaticas.

(5) Llocal westher conditicas begen detericrating sherily after
the cetoraticn. altielcoud lavers develoded 2 &l levels.

Tag Tiads alc were forecast %o be less desirible Sus i rad-

“#i%e considerstion, zad suca was tae case. Sush a situis

-

- -
-

-

cetinued theouzh € larch 1954 (See Hodogrishs under

. oExT

9
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(1) At 12,000 feet a belt of outdrafts across the Facifice, &2 ap=

Aralysis of winds aloft:

prodinately 25 to 3C degrees noribk, cave easterls Zlow -ererdllly
ttecughout the northern Yarsnalls, There wcs an interse Toma
storz in the vizinity of Haweii, 4 nu=ber of weak short-duritioz

circulations charecterized by light and variadle winds fcroes axd

dissipated betaeen the ezuator and 20 degrees ncrth., (ne clock-

vise circalation devel:zped near Iniwetok on 23 redrusry and dr-ife
tecward Nusaie, giving weak westerly flow over the shct area. This
senerel situztiozn persisted through ZRATC plus 3 days, with x=ds
at 2ll tizes less than 11 lmots at Inivetok. Analosis at this
level was cifficult and very chargeadle.

(2) 4% 20,000 feet, the major sysiess on BPAVO minus £ 2353 were
a large octdraft 20 degrees porth, 170 degrees sast, and des)
=:idle latitude troughs near 145 degrees sast and 150 degvees wert,
This latter trough remained statiozary while the westerz trougd
pcved eastward, forcing the outdmaft to 180 degrees sast, tiezce
southward and wmestward into the larshalls. This trend resiitel
in shot site wirds veering frox east through south to west =md
cectinued after 3TAVO day. Speeds vere under 20 Inots watil ZaVe
Flus 1 day, thexn increaseld to aprroxizately 3C &tts @ ITATO Lus
2 daays. |

(3) at 30,305 fest and 0,300 feet, i belt of cicizTise sirsuiae

ticms comtersd near 10 desrees rnirih moved slawly southwasz witlk

' Nunn o S
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individual cells drifting ezstraxd. Yovezsz: of um cell zear !
Iniwetok to a positicn southeast of Lajuro gave girszg 3o:she : l
westerly flow in the local area oz 28 Pebruary iod weg’ sozob-
west flow on 1 larch, replacing the light wvariatle windg wich
existed on 23 - 25 February., Contimied sout:ward =motior and
aprroach of following cell from west brought west to nomtisest
flow on 2 and 3 larch, _
(L) &t S0,000vreet, the slow movement of the clecikwise cine
culation from a position northwest of Eniwetok o sout: of
L2 juro changed the {low gradually ‘roa north northwest %o
west southwest, After 1 Zarch this cireuwlatioz contizued it
2ovezent to the sautheast and weakened, vith flow in the lo:zal
area becazing vest nporthwesterly.
(5) 4t 60,00C feet, no clearly defined trend was presext.
Winds were cuite light and erratic at this level, with ecasterly
flow at higher levels. These variable winds persisted tirozgh
Z2ATO plus 3 days.

d., Differences betwsen forecast and cbserved winds: In segad

to the differences betwesn forecast and observed winds, reference
is cade to & repart of Frelest 4.5, JIF TEI===, by Pa_oer, lliller,
and Stopinsicd, This report stzted that stuldies of the chserv-

ticnal errors in upper wind coservations tamn by GO/l esii—emt

"w Y2

indicated thet for wind speeds adove 10 imots, azzrexizately oS

per cent of the obSer\'aticns varied bty =ore than 20 degrees, eve

comd .omie
3,

¥hen She chservaiizns were zade by severil illeret pU=i =Lt

Bt y=ih the szoe 2isberze unit, The cifferences Telweel fereas

U
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winds and observed wvinds during the period of ZRAVD were withia

these observatiocnal limits, On the last specific wind forecast
iesusd at E minus 8 bours, tkere wers ten (10) winds forecast %o

be adove 10 imots which cen be cazpared with the observed winds

taken from the CURTISS at ERAVO hour. Of thess ten (10) winds,

siz (6) differed by 10 degrees, two (2) by 20 degrees, ons (1)

by x degrees and ons (1) by 40 degrees. B0 per ceat of the

farecast winds which can be checked in the immediete locale vere
within observational limits imposed by the equipmsnt itself. The
exTcrs of 30 degrees and 40 degrees were the farecasts for the

levels immedigtely above and below 10,000 feet.

CCICLUSIONS

a. Veather conditions during the five days prior to ERAVD day were
indicative of a favarable trend for BRAVD, involrving On an average,
esasterly winds delow 15,000 feet, with winds of a southerly cocponezt
above. ERAVO ninus 2 and HRAVO minus 1 days wers especially favarable
fraz & fallout point of view. The westhsr situatiozn presszted uf H
zinus 6 h;un for a 2) bour period was setisfactary; bhowsver, an un-
Zavcrable trezd was predicted to occur during the following 2L ho=s
si northwest winds were fccecast for tke 10,000 to 20,000 foot
levy . This trend was bcros out by later observatiocns.

be The forecast wind directions were well withic the normal forecast
error, wkhich nu.st be eaticipated. TForecasts of the sexe Tecisica a8

those made in areas of dease obssrvatisn networks cazsot be expected

in ttis area. The forecasts of vinds eloft fvo:- SAATO were, zevesile-

less, epr—oaching the lizits of Luzan ability woich the et &t Zresect

allows. X

e
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€. <zxc for Resord, OLICU ZRAVC Day Tezther 2riefling,
e Syzools for Tzaiher Distrinution Chart.
18, Trart #l = 15 foot Streaclines and Teataer Distriduation Chart for
23202 Fetruzry 1554,
. CJazrt £2 - 10,000 foot Streaxlines for 2553002 Februzry 195%.
22, Chzrt £72 - 20,000 foot Streaxmlines for 23C300Z Tebruary 195L.
13, Czart 2L = LI,000 foot Streamlines Zor 2803007 ebruary 1954.
Sie Trzrt £S5 - Promostic 1500 foot Strezzline and Teather Distrimitisn valid
for J3L3!, 1 larsh 1954.
15, Shart 5 - Al> Particle Trajesicries for £ to B plus 72 hours, rrezared at
S zi=mus § hooss,
Z3s CThart #7 - 1500 foot Streazlines ani Teather Distributica Cham for
232132C0 Terraary 1554, _
17, Cozxt F2 - 12,0 Zoot Streaxlines for 2213007 February 1S5L.
23, Chert F7 « 20,000 foot Sireazlines for 2218007 Fedbruary 1954.
15, Cnast Fli = 42,300 fooi Streaczlines for 2218007 February 1954.
. Chart Fil ~ Eevised Air Particle Trajestories orepared at E rlus § hours.

21, Chart 712 - Cosz;leted Air Particle Trajectories prepared at H plus 38 holss

. ZVERNSN

- - lotulinhs
we o wehiiwe

Zt. Colcnel, USAP

I-slcsu-es Stafl ezther Qflicer

1. Area Forezzst Valid O012500U to (Z1500Y aarzh 1954,

2. Torgermi and Irimetok Observed Tinds Aloft S CL2I0TY Larsh 19354,

3o Lsg 275 520157 Teb 1954, to CJIT STURI, re: Tleziher Cutlos:z for Shss
ce 55 DT ZTI5LLE Fed 1954, to COTP STV, re: Tieather Cutlosl: fer S..o¢

5. = for Zscord, 3-l, 1100Y Teather Zriefing w/2 Inal,
oo =220 for Pecord, S=1, 1300 leather Zriefing,
7. Zexo for Zesend, =1, 2400Y Teather Eriefing w/2 Incl,

237,

NP

oy
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e FOTECAST VALTD Q11500 TO 021500 LARCY 165,

=
2——

SJeceral Situazion: Zasterly {iow ex‘:,en:'.s to 7300 feet., Testerlies zrevall

te trepozause. Driwetox Terminal: _18 sctd 180 sctd 380 brix vwsty 10 sfe

wind 0715, Zixins Terminal: 18 brim 130 btrke 380 orim vesy 10 sfe wind

C718. ZIZoiwetol winds and tes=s: OO715 220820 LCE22 #0718 £€3565L C3332 FL02

152511 P2C 222917 K7C 302830 MRSC 402532 M50C 502328 6033028 700718 850230
§307L0. ‘2igini Winds and Tezzs: OCT1S 208204 LOS22 6CTL8 63504 52538 FLic
152512 P2C 202722 M7C 302428 MRAC 402636 W50C 502730 60330 700718 830832
9IC7LL. Fuorither outlook for Eniwebok and iimi (Flanming Cely). De~

sreasing clouds 2Zini zrea. Litile change elsewb.en. Z=iwetok Clouds:

2/8 CJ tzses 13 tcps LO with sctd isolated to;s to 60. L/8 as bases 130
teps 220, CI near 380. =i Clcuds: 6/8 CU bases 180 tops L0
wits sstd isolated tops to 60, 5/8 as bases 235 tops 200. 7/8 CI near
330, 225 378 CU bases 16 “ops 4O with sctd isclated toss to &0. 2/2 as
tates 180 tczs 200, 5/8 CI near 330 after 2I00M. Freezing level 17C.
Tropopause Belght 550 texp K 820, Zeight of contrail formation 350. Ses
and swell 6 feet froz DE Zriwetok, Ziicini, Ewajalein Terminal: 15 ecid
vsby 10 sfc wind 0410 tecpo 10 brim wsdby 5§ sfc wind 0615 in lgt sctd sawrs.
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1 tarch 1984, 20N
(Last observaticn zade price to evnszriley) |
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CJTP SEVEN (ADMIN) . : =

FEATHFR OUTLOOK FOR SEC DAY FALLO™S CIE CLOUDS AND “RAONER CIN SCITTENED
CUMILOS C:A/ SCATTERRD CIE3US CM{ ZIDELY SCATTSZID SICBS D TS CIX SO
FACE CIN EASTERLY QNE FIVE 70 TO0 ZERO KTS SUCIX OME Z¥RO ZER0 ZRND O

EASTESLY QNE ZZRO 70 QUE FIVE KTS SUCI¥ TR ZERO Z5%0 ZERO ZERO CMM BiS~
EFLY *® PIVE TO 70 ZE0 KIS SIZLN THPEE ZERO ZERXO ZIN0 ZZR0 QX 50078~
RASTEELY QE FIVE 70 T0 FIVE LTS SUCLY FOUR ZERO ZERO ZERO LEIO O

y

SWUTHZRLY GE FIVZ 70 TR0 FIVE KIS SUCLF¥ FIVE ZX20 ZEID 22D X0 G
 SOUTHEASTEELY FIVE T0 CHE FIVE LTS FD RADSAFE OULLXK WY PARRANE
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2705442 F23 54,  COTPIDTIAL
OPZRATIQAL OPZRATICL AL, i

RS CJTF SEVEN TLTETATE DaTDUS
ou
T0: CJTP SEVEN EETNENK ATOLL 17 »
(AmT) |
IXO: CIG 7.3 ;

TRLTUI® OCTLOK 4S OF YO SEVEN 2520 FIVE Z5R0 ZXR0 Z5EeA POR SBAVO DaY
POLLOTS CIE CLOUDS ASD EATER CIN SCATTZED CNMULUS G SCATTEZED CIREUS
G VARY .IDRLY SCATTERED SHO-=SS FD TS CLE SURFACE 10 FIPTZEL TEUSAD

T A

FaET (£ S.STEWLY Q2 FIVE 70 TOU Z5RO KIS SICIN FIFTEY THOUSAED 10 T.-
TY FIVE TSOUSLID FZRF O EASTERLY GIE ZER0 T0 C'S FIVE LTS SICWN T.OTY
FITS 70 =IZYY TSORLD FZEY Cl SCTESALY FIVE 7O (R ZER0 KT8 SU=IN
THIRTY THUSAD 70 FIFTY THCUSAMD FEST OO SCUTEESTERLY T ZZRO KIS
SCIX SIITY WOUSAD F=2T ECRTHSASTEALY CI2 ZE0 10 CRS FIVE ETS FD 34D
ST (OTLOX N ST 4D WZLAG TERY PATORAZLE SLTIN OUTLOCK FOR
EIXIXT FATEANMIE B ESJSST YOU TAXE ACTIAQN OK CC:FIRUTICN OF EIECUTE
CEDER PAXGY IRV TS KIGHT CHSCE LIST PATEY PD OGIE A'D GRAVES LD
EDTS B0 COFIBATIDE PD ERUTCE JTIZRFOSES RO OSUBCTIX )

WL "

LTS C. D. 3Q=0T, TSAP
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28 Peleuary 1954
STRADUE POR RECORD
SUBJECT: 3-1,1100L Cozmand Sriefing i

1. Persons present at the S-1, 1100K Command Briefing were:

Kajor General Clarkson
Dr. Graves
Brigadier General YcGinley P
Rear Momiral 3muten
N lr. Reeves |
N I&o abm |
. Colonel Covart 3
Lt. Colonsl Earbour
It. Commnder laddan 1

<he briefing was conducted by: {

Lt. Colonel Bomnot
Captain Xayna—d, USN
It. Colonsl Eouse

2. The 27000CZ February Teather Distribution Chart, with the 270302
February streanline - superimposed therean was used for the present situa~
tion briefing. The undersigned memticned the frontal systez funnel jast
below Tlake, the deep trough associated with it which was reflected tihrough
all levels to 60,000 fest; the present high aloft to the east af Rikinl
which was also remeining rather staticnary. The undersigned furtber amo~
ticned the easterly flow frox the surface to 10,000 feet; the south east~
erly becoxming southerly and south westerly below aloft associated with
this deep high east of Biicini. Next presested at the briefing was the
forecast for shot time: 3/8 cumilus bases 2,000 feet, top 5,000 feet: ,
3/8 ecirrus 39,000 feet with widely scatitered showers. The wixie were
Zven as per the attached forecast (Irel 1). Xentioned tropopsuse as.
55,000 feet £lso attached is the area forecast valid 280300K February to
01C300X Yarch (Inel 2). The undersigned descrided the air particls tre-
Jjectory forecast stating that all of %» trajectories were to the IX o
cest the 10,000 feet cne and the 60,000 ones which were westerly.

3. Colcoel House at this point contimued with the Radsafe portim
of the triefing. J

2 Incls 4; éfﬁm e d

2. T‘."L"zd forecast 1t Colcoel, USLP
5, ared forecast +a0? westher Officer

' SubhEr

JL s
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2713102 FEB 54  MCLASSIFIDD

QPE2ATICEAL
FEOA: G 7.4 (AFLOAT) FPAIEITY
o |
20:  BEA CANT DNIETXK KO 0
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MEXORANDOK FOR FECQRD
SUBJXCT: B mimus ), 1800 Hour Teather Briefing

1. tmm;mdmmﬁmmmt
Major Gensral Clarksom, Brig. General E=Ginley, Dr.

Greves
- ¥r, Reeves, Dr. Duane Sewell, mmw,wm’muu

Colonsl House.

2. This was & very shart briefing shersin minly ths Uight
winds at ,@fdmﬂlmﬁumwmm
to the 1100 hour riefing given this ocoming., It was pointed omb
that there w3 a tendency for scutherly winds, which ware very ligt,
& 10,000 fest, Ii. Colensl House comtinued with the redsafle bteisf-

C. D. BaI?
Ik, Calonel, USAF

Statf eatbher Officer
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SUIJECT: 2L0QK Teather 2riefing Prior to ZRAVO Shot (B=0445 bours) ;

1. The following personnel were resent for this briefinc: ajor Gene-
ral Clarkson, Dr. Graves, Brig. General lcGinley, Brig. General Sstes, Dr.
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Knickerbocker, Col. Comart, Capt,
w and Lt. Col. Houss.

2. The weather briefing was opened with a general statezent on the
synoptic situatioz over the Pacific area. It was mentiocned that there was no
significant’ change froz the briefing this morning, and that the weather ia
gexeral was holding up for shot tize.

——

3. The attached forecast was presented (Incl a) which stated that at
shot time there vould be 2/8 of cumlus, bases 2,000 feet, tops 5,000 fest;
2/8 of stratocumlus, bases §,000 feet, tops 7,000 feet; L/8 thin eirrus at
35,000 fest; widely scattered light showers in the area, but none over shot |
site at shot tize; and contrail formation level at 35,000 feet. The tropo-
pluse height was 55,000 fest; texperature -73°C. Vention was made of the
4O kmot winis at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to 4O thousand feet over this area.

4o That there might be same locally induced westher caused by the de-
tonation itself was mentiocned, as well as the light and variable winds at
1C,00C feet; that thess winds would likely Lave a westarly coponent; and
that the level from 7,000 feet through 14,000 feet was alsc very light aod
variable, the teziency being for a westerly cozpcnent at all thess levels.

S, The terzinal forecast for Kmajalein and Waks was given next, stating
that Take had been quite poor, with low ceilings and frequeat showers but
would izprove for shot time and would have broken cumulus and cirrus with
scattered showsrs in the area. For Kwmajalein it was stated that there would
be comtimmous showers activity, and that they had been having broksa to oo-
casional overcast lower clouds with occasiocaal showers. These showers o=
dused visibility to three miles. The latest winds aloft used in this briel-
ing were the 2100 winis from the USS CURTISS (Iacl b). These winds, along
with the sion ©f the air particle trajectories cozpleted the itezs e

dissus the waather briefing.

6. It. Col. Fouse followed this with the radsafe briefing. It =as ce-
cided to have an additional look at the latest f.-za.yn cLoC

Ll irmah

2 Incls . De jodea)
: Lt. Celonel, USAF
8. irea forecast stal? ‘.':uth;r Cfficer

b, Tnd forecast

L7 ‘
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IESRARUIY 7CR JCORD
SUBJEC?: Teather Briefing at OLOI, ER.TJ Doy

1. The following psraconel were presext for this brisfing: Geoeral
weylan?, lajor General Clarkson, Dr. Graves, 3rig, General le@inlgy, Wrig.
General EZstes, Dr. Ogle, Dr. Duane Sewsll, Mr. Resves, Colomel Cowart,
Captain Maynard and Lt. Calonel House.

2. The CURTISS winds aloft for midnight and 030K were 4&iscussed ia
visw of the relationship to the siot site, ths levels 7,000 fest throcgh
11,000 feet being scrutinived the most (Iocl a). The ares forecast for

shot day is also inclosed (Inel D).

3. I&t. Calone) Bouse further discussed the redsale situwstion after
which it was decided to go ahead with the shot as schednled.

+ Do BOEEOT
- I&.m.u
2 Ioels Staff Tsather OffSoer
a. CURTISS winds alaft
for OOOCH and O300M
1 Yareh 54,
be &rea Forecast for
Shot Day
* .
P /
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B RATIVE SEQUENCE OF EVE

By the mcrning of B-l day, the wind patterns (forecast and actual)
vare favorable btut the trend of the observed resultant wind patierns
was toward an ucfevorable or margioal coodition. Ko trassient shipping
was reparted on the B-2 day P2V sweep centered oo a significant fore
cast cloud movement on true bearing of 300° cut to 800 miles from 2.
The B~1 day search by F2V out to 375 miles on a forecast significant
eloud movenext on & true bearing of 330° disclosed no transiemt ship-
ping except the General Patrick, whose course axd speed would take her
outside the hazardous area by anot time, 4t the midnight briefing, the
forezast offered & less favorable comdition in the lower levals (10-25
thousand feet). Resultant winds at about 20,000 feet were forecast in
the direction aof Rongelap and Rongerik (Mgure 1); however, it was con-
sidered that the speeds and altitudes did not wacrant & conclusion thmt
significant quantities and levels of debris would be carried out so far.
TARE Site was forecast to be well in the fall-out ares and NiN Site to
be in a fairly kigh intensity area. Since the 3=l day foresasts gave
winds tending significantly toward ZNB, a decision was made at the mid-
night triefing to search on B day ahsad of the cloud, i,s., centered o2
true dearing of 65° cut to 600 KN and to warn ships out of the 450 KM

einimma readius, .

The routine B=18 hour advisary to CINCPACFLY indicated 30 signifi-
cant fall-out forecast for populated Marshmll Islands, end no safety pro-
blems on air ar surface routes except surface routes between 275° clozk=
wise to 80° out to a radius of 450 KK with possible significant fall-cut
in tkls area. Bo kmown shipping was in the forecast fall-out area. The
smrface radex was forecast far shot time to shot plus six hours to de
criepted in & narrow sectar to the northeast and & wide sector to the
south, with an adiitional circular radex arsa around GZ of radics 15 miles
(Pigures 1 and 2). The sectar pointing at Rongelap was consgidered insig-
nificant due to the low altitudes froa which fall-ocut could ooccur and due

to the very light winis acting on the levels involved.

At the 030, 1 March briefing, mo significant change had been ob=
secved in the midnight wimds received, bowever, & radsafe recoaamiatiosn
was cade to.move the task force ships radially further cut {roa the zinie
rua of 30 %0 & zinimom of 50 FM in the ST quairant. The low leval
cloul was 0283t to oveTun the TARE camp and move on to the east witk
s grong 14ty of overrunning KAN, The resultant wizds pointing at
Aongerik and Repgelap were light and vere not forecast to transpat sigs

nifiz:art delris to these atells.

Lt 065 the BRAVO detonation was accomplished without hazard to
task force personnel. The bunker firing party reported ino safe, but by
0715 the rediation levels were reported rising at the bunker, Tbese
levels contimued to rise to about 25 r/hr. The firing party was coo~

) RESTRICTZD DATA
SECRET n:grj E.'.L'..'.! 17 = 1M}




/TN s

~

G

sidered to Ve in a reasonadbly safe position since the perscanal vare
able to get into a well protected aresa deep in the tunker, resding
arproxicately 35 mr/nkr,

The cload tracking (by WB-29, Wilson 2) during tbe morning of B
Day indicated no contamination of comsequence moving toward Exiwetok
or Ujelang at ten thousand feet. The afterncon upwind mission for Wile
son 2 was & 30 degree sector aut to 500 FK cantered on true bearing of
70° from GZ. During the upwind portion of the cloud trackerts aissiocms,
readingzs vere from 100 to 500 mr/hr at ten thousand feet. During the
sorning the B Day P2V sweep in fromt of the cloud encocunteed contaxine
stion early in khis mission. This P2V was replaced by ancther, which
coapleted the search out to 600 N,

A repart was received about 1500 on B Day that the AEC/NYOO instrye
sent in the dands of the westher detachzent on Rongerik had gone off
scale. These instruments had a full scale reaiing of 100 ar/kr. ZThe
off-seale repart was not viewed with concern since task force ships
vers axperiencing readings (while steaming south) of more than 100 s/
I (The BAIROXD going as high as 1.0 r/Ir on the £1ight deck). Coo-
sidering the distance (133 NM) and a cloud tracker at about 19.5K, 1
Earch, reporting af zero contamination over Rongerik, it was geaerally
believed that Rongesik and the task farce ships were canght in a gene~
ral patten of finely divided (955 less than 5 microm by cascade im-
pacter) particles over s wide aresa moving EXR to B, The weatber de
tachnent was advised of this condition. Nevertheless, the ANC/NYOO
Iwvajalein Flight ABLE was requested at midnight to de run the fallowing
noraing, Xwajalein Flight ABLE pattern covers all Narshall Islands
aorth of Imajalein, and up to Taongl as the norihern-sost turaning poimt.
Aerial reeadings taken on the flight are sxtrapolated to the ground.

About 2000 the task force commander vas triefed on the overall site
uation as was known at this time. This inclinded the results of some ia-
itlal danage and redsafe survey inforastion takex about noon by bslicop-
ter, reports from the sampling aircraft (P-84, B-36 Peatherveighbte and
B=36 Coztrol), the first twalve hour cloud tracking mission (Rilsem 2)
azd the first few reparts on the 5412 to B2, bour cloud tracker (Filsos
3). THw upwind mission for FWilson 3 was & 30 Zegree sector out to 500
K¥ cemfeced on true bearing aof 65 degrees froa Rongerik, followed by 8
vectored mission to 17K 163E 4o base st Eniwetok. The task force cos
nander was advised that fairly heavy con‘azination had been sacouxtered
by Filscn 2 in the sester portion of kis flight and that oae P2V alr-
creft bad been contazinated in about the saze region. The task foree
commander was aivised that the readings taken at ten thousand fest by
the cloud traskers wvers thought to be on the oxder of magnitude of tiat
encountered by ths task foree ships. Sinse the anly sigaificant cooe




taxination was found in regions which confirzed the forecast clond tre-

Jectories, the requirezent for BF24 tirough E(B bour tracking coverage
was cancelled.

As & result af the repart froz Ropgerik, the adviscry to CILCFASILY
at 2000 hours B Day included mention of fall-ocut at Rongerik plus zinar
fall-out at Rongelap and otber nortbern larsmmll Islands, The fall-out
was attributed to an EAL2 bour change in the forecast air particle trae
Jectary for the twesty thousand foot level. Ttis trajectary, foraely
poving toward the ENXE, was reforecast to move toward SE in & circular
clockwise path through south to west., The CINCPACFLY advisory incladed
Do health hazard problem for surface and air routes, tut that fall-out
on.gikini-ttoll, as vell as damage to structures, wuld delay recsiry sev
o« m'o .

During the trip back to Enivetok on the night of B Day, the flest e~
countered a wide area of finely divided (arparently less than S misros)
particles which caused top~side intensities as high as 350 /. App
ropriate measures were instituted Dy the Navy Task Groop Commander to the
affect that all personnel not essential to cpen deck duties would remis
indoars. Ship's weathar doors were closed and the washiown systeas ope-
rated interittently to hold down the levels.

Based on the advisory froa the weatber detachzent that their instru-
aent was off-scale, the Air Task Group, on the moraing of Bl day, semt
2 poaiter by axphibian aircraft to check the Rongarik situation., This
zonitor upon arriving over Hongerik, reported the atoll contaminated end
requested permission to start evacuation of perscansl. 4t adbout 1300
the nonitor reparted readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/br one inch aff the ground. The Rongerik evacnation was completed ia
two segnents, the first group (8 people) coming out by EF30 bours and the
second group (20 people) by EF35 bours.

The special AEC/NYOO Xwajalein Flight ABLE, requested the = evicus
right, bad been instructed to make an in-flight repart upon reaching Teongi.
(4 prelimipary Flight ABLE report indicated 1350 zr/br om the ground at
Rongelap, 445 mr/br on the ground at Ailinginae axd zero for Wotho.) Ae-
cordinzly, it was desided to start a destroyer on the way to Rongelap im-
rediately and to set up & Si=16 azphibian with zonitors to check the sur~
face conditions at Rcngelap before dark., The destrocyer wmas directed to
be off Roazelap pealy to start evacuation at dawn the following day. 4
Trust Territery esentative with interpreter was reguested to move by
FEY fro= XwajalgiR to arrive et Rongelap at the saze tize. The Si-15 was
set up, two {ble monitors were especially ‘riefed to zake realings
at waist heizht, use several meters of the same typs for cocparison axd
to ase A17ferant types for cross-check. An sverage realing of l.4 r/B
zade in the living ares of Rongelap Island by these zozitors mas used in
the decision the saze night to order the destroyer to coxrense evacuation
cperations at dawn. Evacuation operetions began about 0730, ) lared axd

Land
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and were completed by 1030 the saze date. Interrogution of natives dis-
closed that all were present except 17 who were fishing at Allinginae,
Following the Rongelap cpereticn, the destroyer proceeded to Ailinginse,
resoved the remaining 17 and procesded to Kmajelein, 4 total of 17 males,
20 feaeles, 15 boys and 1, girls were removed ty destroyer and disem=
barked at Emajalein, 16 old and sick were zoved at about 0530 bty FRN

to Imajalein, Decontanination of all natives was accomplished during

the trip to Emajald=. ,

The full report froz AEC/RYOO Flight ABLE indicated Utirik ground
contaxination at 240 w/hr at 1651M, 2 Karch and 76 =/hr at about 1716K,
2 Farck et 411luk, the zearest populated island to the south. Bikmr, the
nearest island to the north was determined to be unpopulated and contam-
inated to about 750 mr/kr at about 100K, 2 March. Tsongl, the next
nearest islend to northk was 1.5 mr/Ir and umpopulated. Based on thase
facts & decision vas made to start another destroyer to Utirik to ax~
ticipate an order to start evacuation at dawn op 4 larch, In the mean-
tize a F2K was set up to ground survey Utirik on 3 March while tke des-
troyer was on the way. The infinity docse of the Utirik natives was com-
puted at 58 r, The deciglon to evacuate was made and the destroyr or~
dered to start evacuation the following morming, 4 March., 4 total o
47 oales, 55 fezeles, 26 boys and 26 girls ware renoved, decontazinated
on the destroyer enrcute to Esajalein end disembarked on 5 March, Ques-
tiocning of natives disclosed that all bad beer remcved., The destroyess
widch svacuated Rongelap and Ut.rik were directed to obttain drinking
wviter saxples frox these atolls. A check aof the mter sazmples indicated
from 2 to 28 times the task farce standard for full time usags.

With the decision to evacuate Utirik made and the mackinery set in
sotion to accomplish this operation, the status of Ailuk was put up for
consideration. Tris atoll has & populetion of 401l. The infinity dose
was deter=ined at less than 20 r, 4.e., less than the minimna standard
used by the task farce for its sampling aircraft crews. This wvas the
majar facstor in the decision not to evacuate Alluk,

During the afternoop of 2 Narch a directive was issued to execute
Ivzjelein FYOO Flights BAKER and CEARLIE, These flights cover all lare
shel)l Islanis south of Xwajalein., The flights wece set up on the sssum=
pticn that the twecty thousand foot trajectory could have brought cone
taripstion arcund to the souil and west and coztazinated some of the
soutbern karshmlls. The flights were executed on 3 Marck., FNo signi-
ficent ground®ecnmtaciration was found., 4o edditional KYOO type flight
was perfarsed ever the Gilbert Islanis faor the same reesons. Bo sigai~

ficent contamination was fouxd,

On the besis of Flights ABLEY, BAKCR and CFURITIE, it was detercined
thst po further stolls would need to be evacuated. The effart was there-
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fore concentrated on those populated atolls indicatizg sare thas 10
ar/br at E plus 2 bours and which were not evacuated. Par tkis puor-
pose & special survey was sot up under the technical direction of Dr.
Thomas N, White, E Div, LASL, assisted by lajor Robert Cres, Ky JT?
SEVEN, to start froa Xmajalein on 5 Karck by FBM.

Following the survey under Dr. White and Major Crea, the next
offort was directed toward acquiring data on the evacuated atells is
order that the effects of the radistion conld be better evaluated.

The investigation included ground monitoring and the taking of soldl
and water sam;les froa living areas. Seconiary purposes vere offorts
to reduce the adverse izpact on real and personal property of tbe tasty
departure, to determine radiation date of scleantific interest axd to
evaluate the time of reoccupancy by the farmer inhabitants. This of-
fort was assigned to & destroyer in crder that warking parties would
bave a floating bese far cperations ashore and decoptazinatios faclle
ities afloat, The tectmical direction of the affort was placed unier
the supervision of Dr. Earbert Scovills, Technical Directar, Acmed
Farces Special Weapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehabilitation partion of ths effort was placed
under the supervision of the commanding officer of the destroyer. The
party with equipnent departed 7 lMarch for Ewajalein to join with the
Trust Territory representative in a FEN rendeszvous with the destroyer
at Rongelsap early morzing of 8 March,

Arrangenents were made to air ship scil and water samples %o
Eealth and Safety laborutory, AEC, New York Oparations Office, Atteo-
tion Mr. Nerril Risendud. M. Eisentud was requested to provide the
task farce with decay infarmation and activity per uanit area oo the
soil samples and activity per unit volume on the water saxpless. B
was also requested to make such other analysis as he thought neces-
sary considering the umusual circumstances and interest in ERAVO Event.

Detailed reports by Dr. White, Dr. Scoville and lajor Crea bave-
been distributed separately to interested agenclies., Cootinuing scrveys
of the evacuated atolls have been made for picking up of animals for mede
ical studies, rehabilitation and for studies of marine life. Reports oa
these activities will be included in the above distridution as tiey be-

cone available,
/ Q) (M
6 Incl o ’ RICELRD 4. KOUSB
1. RadSafe factors Considered at Lt Cclonel, USAY

the Wea RadSafe Comzand Brief- Chief, Teck Ops Branck, J=2
ing.
2. Kemo for Record: with 6 Incl covering
RadSafe Briefing material as presented
at Cod Briefings for ERAVO. et e
3. Discussion of Off-Site Fall-ocut. '

4. Cloud Tracking Operations. - emamg
5. MB: Protection of Transiest Shiyring
During Operation CASTLE. :

6. Aoalysis of Falle-cut Following ERAVD
Event with { Incls e L
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'RADSLFR FLCTORS CONSIDERED AT TEE YEATHER/PADSAYE COLIAND 3RIFYINGS

l. Resultant wind diagram, forecast winds for EOW Zour.

’_“ 2. Surfece RADEX: E to E plus 6 hours, bearings, radius,
( hot areas, cool areas.

3. 72 howr cloud trajectories given by WX Officer t0 ad-
vise British and CINCPACFLT. Saczpling arsa and BU sazpling
area; need for penetration authority.

he ALr RADEX: Not used at briefing unless requessted.
Alr PADEX plotted and displayed in Radsafe Office. Does not
basically affect decision. Sampling regicn given by hodograph
or 72 hour trajectories.

5. Outlooks: (3ased on).

a. Bikini (bodograph)

;" b. Eaiwetok (hodograph)
¢. UJelang (hodograpa)
d. Na2tive atolls in SE cuead (hodograph)
e. Control destroysr (hodogreph)
f. ATF for YAGs (hodogreph)
€. 4ir Routes |

(1) Taru Wake (72 hour trajectory)

(2) Thru Ewajelein (72 hour trajectory)

b, Surfacs rcutes inside 500 miles (approx 1 day cloud
travel). Plot of transient ship chart at briefing (hodograph)

1. :CI{CP4LC aivisory (72 bour trajectory), native out-
lcok; 4ir aafk sucrface routes. )
-4 - ,/
mi”zsm INCLUDED IN CLOUD TRACLING FLAN

6. Sux=ary: Evaluaticn as (very favarable) (Favorabdle)
(Favorzble except) (Unfevoreble) KadSafe condition for shot

tims.
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XEIORANDUM FOR RECORD:

SU3JECT:

Wl

S5 Mareb 1954

Briefings for BRAVO

RadSafs Naterial Presented at Teather/RadSafe Coamand

Attached hereto are copies of material presented to CJTP
SEVEN during the period H minus 48 hours through H minus 2
hours ‘ror. BRAVO Eveat.

6 Incls:

1.
2. ¥/
3.
s

Se

)/2: E-48 brs TRX
3riefing for CJTP SEVEN
B: E=-36 ara ™X
Briefing for CJTF SEVEN
X/R: Coamand Briefing,
1100x, 28 Ped. 195i.
)/R: Conmand Briefing,
18001, 28 F.bD. 1954.

1/R: Command Briefing,

O00QM, 1 March 1954.

6. /R: PFinal Yeather and

RadSafe Check, OL30M,
1 Xarch 1954.

Qoo

. A. 2OUSE
Lt Col., USA?
RadSafes Officer

Y
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1 larch 1954

MEMORANDT FOR RECORD:
SUBJECT: E=-48 Hour TWX Briefing for CJTF SEVEN

- .

262016z FEB 56 QMRS
OPERMSNL~FRI ORTTY

CJTP SEVEN (AILTIN) X ]

CJTF SEVEN

X X 1

Veather outlook for sLot day fcllows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showers.
Winds: Surface, easterly 15 to 20 knots; 10,000, easterly 10

to 15 knots; 20,000, easterly 15 to 20 knots; 30,000, soutreasterly
15 to 25 knots; 40,000, soutkerly 15 to 25 knots; 50,000,
soutcwesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

krots. RadSafe outlook very favarabdble

g /
.2 /
~t Col Soanot ; 1l C.D. Boanot

w/R: Ccozpiled by Bonnot, House ani Laynard.

CERTIFIED TRUE COFY:

, s/ R.k. Eouse I ¥oane . ,

Tf R.as BEOUSE
Lt Col. Usar
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1 Xareh 1954 [
MELDRANDUM FOR RECORD: i
SUBJECT: E-36 Hour TWX Briefing for CJTF SEVEN

2705442 FEB 54 r .
CITF SEVEN OPERATICNAL *IOMAL }
: DAEDIATE DAEDIATS
o !
XA »

CJTF SEVEN ENTMETOEK ATOLL (ADATIN)

G 7.3

Veather outlook as of 2705002 for Bravo day follows: Clouds
and weatler: Scattered cumulus, scattered cirrus, very widely
scattered showers. Vinds: Surface to 15,000 feet, eeasterly |
15 %o 2 knots; 15,000 to 25,000 feet, easterly 10 to 15 §
knots; 25,000 to 30,000 feet, southerly 5 to 10 kmots; 30,000

to0 50,000 feet, soutawesterly 20 knots; 60,000 feet ncrtzecsterly
10 to0 15 knots. Radsafe outlook for BEniwetok and Ujelang very
favorable; outlook for Bikini favorabls. Eequest you take sctios
on confirmation of execute order (Itez 38 Checklist). Ogle and
Graves and Reeves reocommend oconfirmation. Bruton latarposses no

objection.

LTCOL BONNOT 1T COL C D BONNOT

c:::-zrng ~RUE CCPY:
6&33‘““

R.4A« BEouse
1Lt Col., USAF

L/R: Lecbers present: Greves, Ogle, Resves, Boanot, Eguss, veysare,
Dr. Graves called idm 2ruten. P4AR

Al



