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JOINT TASK PORCE SEVEN
‘; AP0 187 (HOW), ¢/o Postmaster
—~ San Francisco, Californis

12 April 1954 47
MEIORANDUN FOR RECORD
SUBJECT: BRAVO Shot, Operation CASTIE

l. PURPOSE: To make a matter of record operational as-
pacts that were considered prior to BRAVO event of Operation
CASTLE and to analyze the rasultant situation in 1ight of
available pre-~shot and post-shot informration.

2. GENERAT INFORMATION: Operation CASTIE is plarned to
consist of & series of seven detonetions at the Pacific Proving
Grounds, which enceompasses Eniwetok and Bikini Atolls. 3BRAVO
is the code name that was given the firing 6f the first device, ‘

; SHETP, al 0640 ¥ on 1 March 1954, off Namu Island, 3ikini Atoll.

Subsequent to BRAVO detonation radioactive dabris fell
oa certain inhebited atolls of the northern Marshell Tslands.
Redistion intensities rose to levels sufficient to warrant eva-
cuation of four atolls and all persannel were removed from these
atolls to Kwsjalein in accordance with the operational emergenoy
plen of JTF SEVEN. Areas evacuated and gamma dosages received
are indicated below:

ATOLL BOPULATTON DISTANCE FROM DOSES RECETVED
GROUND ZERO
Allinginae 1y 79 R 80 R (campu‘bgd)
Bongelap . 82 100 X 100-130 R (computed)
Rongerik 28 # 133 NM 40 -98 R (film badge)
tirik 154 270 MM 17 R {computed)

(#) 28 American Service personnel; 25 USAF Weather Dstach—
ment plus 3 USA Signmel Corps perscnnel.

( All evacuees are under competent mediecal care.
Sa PREVIOUS EXPERTENCE AND CHARACTERISTICS OF NUCLEAR

DETONATIONS: Radioactive debris is an inherent charecteristic
of all nuclear dstonations. It originates from fission fragments
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which are the residue of bamb elements and surface materials,
soll and water, made radiocactive by accompanying radiation
#ields. Debris is sucked high into the atmosphers by after
winds of the explosion. Where this radicactive debris will
fall is & major pre-shot consideration epd primarily influences
the decision to detonate a nuclear explosion at a certain timse.

The area over which radicactive debris is spread and the
intensity of fall-out on the ground are determined by the yield
of the explosion az well &s by wind pattern since the larger
the yield, the morse surface materials are sucked up into the
cloud and the more fission fragments are aveileble. The rela-
tionship between yield and fall-out is known only qualitatively.

4., PRE~-SHOT INFOIMATION: The operational aspects of the
BRAVO experience were pianned and conceived in the light of
experience gained from previous operations, These factors were
considered:

a., The basis for forecasting where fallout will go
iz experience gained from overseas test operations CROSSROADS,
SANDSTONE, GREENHOUSE and IVY and to & certain extent from tests
at the Newvada Proving Ground. Prior to the firing of 3RAVO,
only one megaton yleld device (IVY-NIKE)-bhad been detaom hed.
Although conacisatious efforts were made to documsnt the fall-
out from LIXKE, only ebout 5% of the total debris could ever dbe
sccounted for.

The technique used for forecssting fallout pat-
terns is to consider the clound as a small area source (sbout a
15 mile radius); then add vectorislly forecast winds from the
surface to approximately 100,000 feet, The next step is to
outline an area on the ground where falloeut is expected., This
ares is computed by taking into eonsideration particle size,
dirfusion into the atmosphere, wind pattern, yield and source
raedins. Such patterns have been largely coufirmed by experi-
ence in Nevada as well as by the mesger data available hare.

b. The most probable value of the yield fronm
was predicted to be three to five megatons or one half the
value of the IVY-LIKE -yield. The upper limit of ¢RkENyield
was considered to be of the prder of eight megatons.

¢. Tha surface radex was plotited, with an insurance
factor added, i.s., smaller particles than previous experience
indicated necessary were congidered. This doubled distances
from groundé zero where fallout was predicted to occur.

d. The upwind intensity of radiation levels at vari-
oug distances was considered to be of the same order of magni-
tude a3 for IVY-LXTKE. Radiation versus distance lines were
transposed to Bikini Atoll,
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€. A critical problem in predicting fall-out in-
volves forecasting the stability or lack of stability of the
wind pattern after shnot tlme. Since redicactive particle tra-
vel is determined primarily by the winds at each level, it is
required that winds must be Ifrom favorable directions or vary-
ing within the outer 1limits on favorable directions during the
time of fallout. The criticsl fallout period was considered to
be on the order of twelve to elghteen hours for significant
fellout to cccur. The variation in time arises froz considera-
tions of wind shear, with more diffuse snd less significent in-
tensitiaes at a given time associated with large angnliar and
speed shear. For this reason, it was required that esctusl wind
observations and forecasts immediately before shot time and
throughout shot day be continuously considered in their relation
wlth the forecast conditions for the first twenty-four hours
after the shot.

5. PRE-SHOT BRIEWINGS: The following were presented at
tThe pre=-shot command briefings:

a. Weather

Weather conditions during the five days prior to
BRAVO indicated a favorable trend for BRAVO day with easterly
winds below 15,000 feet and winds of a southerly componant
above. The situation presentsd at H-6 hours for the subseauent
2¢ hour period (18 hours after shot time) was satisfactory. The
24 hour period to begin 18 hours after shot time was predicted
to give an unfavorable trend as northwest winds were forscast
for the 10,000 to 20,000 foot levels.

b. RedSafe

(1) Resultant wind dimgrams including latest
observed winds and forecast winds for H Hour and the 72 houy
eloud trajectories, which gave & fgllout pattern in a narrow
gector to the east northeast and -a wide {140°) sector to the
south with very slow resultent winds. {Sece Figure 1)s g »-

(2) Surface radex, H to H plus 6 houlfwse (Soe
(3) Outlooks for:

{a) Bikini: Unfavorable; Eniwetok: Favorable;
Ujelang: Favorable, and the native populated &tolls in southeast
quaqrant from ground zero favorable, since resultant winds in
the direction of thexe areas were considered too slow toc move
significant fallout to the atolls involved.

Figurae 2).

(b) Tesk Force fleet: Favorable, provided

ships moved out at lasst 50 miles.
3
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{¢) Air routes through Wake and Kwajalein:

favorabla.
(&) Surface routing inside 500 miles consi-

‘ dered in its relation to all known treansient shipping: favor-

able.
c. Selentific
(1) High altitude sampling operations - favor=-
able (2) Light transmission for scientific experiments
favorable.

6. CONCIUSIONG:

- ae. Jlack of fallout information from previous shots
of comparable yield was a serious hendicap.

b. The yield ofﬁwas three times the most pro-
beble value and twice the probable upper limit with the result
that more debris was carried up and diffused over & much larger
aree than was toought possihles.

¢. The original source cannot be considered as a
point or a rslatively small area but must be congidered to be
an ares of about & hundred miles in dismeter. This dismetsr
also depends on yleld.

d. The radiosetivity of the debris can be considered
proportional to yield. Rediocactive material in the SHRTMP
cloud was thus two %o three times was was expected.

e. An appreciable fraction of the observed fallout
can only be accounted for by agsuming that it originated in
the stratosphere. For such particles -to reach the ground at
observed times, their diameter must have besn in exeass of 100

microns.

f. ZForecast for shot time winds at shot time was
essentially correct. Variation from forecast trajectories was
approximately 10 degrees In significant urper levels; unfor-
tunately, the variation was in the wrong direction (See Figure
3). The swall variations observed at lower levels were &l80
in an unfavorable direction. Nevertheless, the acecuracy of
the winds aloft forscast approached the limits of acecuracy of
the wind observaitions themselves and were well within the nor=
mel forecest error.

g. 7The fallout pattern extended from the Bikini

Atoll to the east northeast. Considerable widening of the
pattern took place due to diffusiom. The intensity of the

4
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pattern on the ground was due primarily to supsrposition of
mushroom cloud fallout on the stem cloud pattern; aand the

superposition ¢an be attributed to the narrow cone within
which the winds were acting. The theory that a significant

‘fallout does not come from the stratosphere is not substantis-

ted by the facts of BRAVO.

be For future high yield shots, the forecast and
cbserved winds for the first twenty-four hour post-shot period
should receive es much emphasis as analyses made for shot time.

7.  EVACUATION: Evacuation took place in sccordznce
with operaticnal emergenscy plan and without incident. Evacua-
tion was not effected prior to detonetion because no gsignifi-
cant fallout was expected on inhabited areas.

ATVIN C. GRAVES P. W. CLARESON

Scientific Director Vajor General, U.S. Army
Commander
.6 Inecls
l. Figure 1}
2. Figure 2
3. Pigure &

#, Tab nAr = Weather
5. Tab »B» - RadSafe, Nerrative Sequence of Events
6. Tab »C» - Medical (plus addendum)

sk TOTAL PRGE.BPG ok
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1 Yarch 1954

VEMORANDUZ PCR RECORD:

SUBJECT: Command Briefing, 1100, 23 Fedbru=ry 1954

Mbhbers present: Gen Clarkson, Gen )cGialey, Dxr. Craves,
Adm ZEruton, Col Coviart, Lt Col Barbour (im lieu of CT5 7.4)
Capt Xeynerd, Lt Col Bonnot, and Lt Col Eouse.

l. In geaeral, the hodograph gave a forecast surface rafex
in the low levels ( 2ero to 15,000 reat) at about 50 =iles iz 6
nours, geazrally orientated to tlhe west soutk west in ea;prcxi=ate~
ly a 30 degree seztor. In the high lavels, the radex gave a ¢
hour pattera centered on approximately ©5 desrecs in a carrow
cone approximately 20 degrees wids.

2. The 72~-hour cloud trajectories indicated all levelis ia
a narx>ow band generally 65 degrees true froa ground Zero excsjt
the 10,000 foot level moving generally east tihTough nortlk to
west and a 60,000 foot level moving southwest and tlea west,
3. Radsafz outlooks were given &s follows:
a. Bikipi atoll: Favorabls.
b. Eniwetok atoll: Favorable.

c. Ujelang atoll: Very favorable.

d. Native atolls in southeast quad-ant: Very favcralle.

e. Control DDE: It was recczmended that the Ciztrel T3
ve zoved frum-g position 90 miles Test oI Ground Zero to & PCsi-
tion 230 dezregs True, 90 ziles fraz Sround Zsro.

f. ATF anid the YiGS: The plot o the YASS a3l 4TT

o<t a

courses fram about E minus 2, boure o = ;lus 2 Lours wes nilsele..

In geaeral, frozm ab:ut Z minus 5 tO &doul E cinus 3 houis—:;:-
ATFs end YAGS courses run approximstely .5 to 20 =iles 23

arxed device and the ATF departs from & positica ca tae elgse el e

- -e

low eltitude radex at esbout E ciaus lg hiurs o e pesitics e,,.fz-
:mately 35 miles south of ground ZerX0 &% Z pius 2. Tze ;frczs:.s
of toe YAGS &8 ATF were presedtel ICT wiatever ca:sid-:gzicn .
was necessary 1o view of their clcose proxicity %0 ta¢ Jeviie els

the readex.
%
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€+ NO closure was recommeniel oz air agd su=face
routes through Taks and Ewajalein.

- he KXo transient shipping was repcried withinm SOo
eiles of Ground Zero. It was ;ointed out tiat 3 minus 2 32 B
zizus 1 P2V sweep hed been sent out on headings of 300 des-ees
and 330 degrees respectively. This was bzsed oa eariier Zo=e-
casts. Since the winds suiftad around to a narrow band to tde
ENZ, it was recommended that a B day P2V swee) aloag a beerisg
line approximately 65 degress be laid on.

‘1. It was recozmended thst CINCSAC De axvised of %he
following: '

(1) 72 hours trsjectaries.
iz) Very favorable outlook for native populatiocss.
(3) No interference oI the eair and su-face r:iuses.

Jo It was recommsnded thav no change bs =aile in 2he
position of the task farce ships.

be In sumary, it vas recommanded that RadSa’e coniitioas
be considered very favorable on all points, but oaly Zavorabdle
et Bikini shot atoll. »

R. A. BOUSE
&t Col., Usar
RadSafe Officer




1 lareh 1954

ARMORANDUM FOR RECOZD:
SUBJECT: Command Briefing, 1800, 28 Pebruary 1954.

t: Gen. P.W. Clarkson, Dr. 4.C. Sraves, ’r.
» Gén. B, LeGinley, hr. J. Reeves, Col.
Cowart, Capt ~aynsrd, Lt Col Bomnot, Lt Col Eouse.

1. In general, the 1100, 28 February 1954 briefing was
confirmed except indications were presented that conditions wers
getting less favorable.

2, It was agreed to let thﬁ'exocutl decision rezain fira

until the midnight briefing.

. ' R. A. HOUSE
Lt Col., USar
Rad Safe Officer

t
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1 XYareh 1954
MR0ZANDUY TOR RECORD: |
SUBJECT: Command RBristing, 0000, 1 March 195

Lezbers present: Gen. P.W. Clarkson, Gen. B. lcGinley,
5en. H. Estes, Dr. &.C. Graves, Dr. W. Ogle, kr. J. Reeves,
Cr. D. Sewgll , Capt. W.L. Knickerovocker, Col. W.S. Cowars,
Capt. R. n. Maynerd, Lt Col C.D. Bonnot, It Col R.A. Houss.

1. In generel, the forecast presented at ths zidnight

briefing vwas canfirmed, except that in the levels between 5

ead 15 thousznd feet tne forecast was light and varieble., In
an atterpt o delineate direction to these wiads, it was
determined that the beat forecest that could be given was for
tLe 10 thousand foot level., This was forecest to be wasterly
et 10 knots as the most pessisristic situation. Coasequectly,
toe hodosrarh plot vas xade using the 10 thousend foot westerly
wind in aorder to present ths most pessimistic situation which
would occur. This picture gave resultant winds in the direction
of Recngelap end Rongerik, -cowever, it was considered that the

. distence to Ronselap and Rcngerik coczpered to the resultant

w._0nd speeds were such that no fell-out should reach those atolls.
From the farecast hologreph the tims of travel to Rongelap would
peve peen ebout 12 to 15 hours. The hodograph plot 4id bowever
stow tbhat certeinly TARE site would be heavily contacinated,

end zost likely NiAN. The hodogreph gave two general fall-cut
areas. The lower level running from 260 degre:ss around through
south to 90 degrees with a six hour falleout line in the directica
cf the populeted stolls in the soutnsast guadrent about 15 to

20 xiles out fraoxr ground 2ero. The high level redex ran froa
ebout 45 decrees tO 80 degrees with a six hour fall-out line %0
70 2iles. (Since-the 6 hour fall-out lines were computed oa abcut
100 zicron particle size, it was recomnended that the distance
oe doubled for sefety. This acounted to considering particle

sizes down t0 about 70 microms)e.
2. 3&?e§anse in the 72 hour cloud trejectories.
3e é%%Sare Outlooks were zodified es follows: ‘
a. =2ikini atoll wes changed from fevcrable to uasfavcradble.
b. ZEniwetok exd;l reczained very favcredle.

c. ‘Ujelangs etoll remelpel very tavoredble.
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d. Native atolls in the scutheast quadra.nt n:-c dise
cussed at this pcint and elsewkbers in the briefizg. The 28t reeult
of the forecast was that these stolls shouli recain ruorablo due
t0 the farecast long time of travel for felle-out to thess ;leces.

Specitically, Wotho and Rongelap vere cossidered by pazs and
position, these being the closest native populsted atolls in the

vieinity of ground zero.

e. Control DDE: &Ko change recozmended over ths change
=ede at the 1100, 28 }"ebruary brieﬁ..ng

f. ATF: It was recom:anded that the .u?s Ef2 hour
position be changed from 35 miles outh of GZ to at least 50 ziles

south of GZ.

g€. No closure was recommended on eir and surface
routes torough Vake and Ewajalein,

h. No further shipping was rezcrted within 500 miles
of GZ.

i. An advisory to cmcm.cn.'l‘ and CINCPAC was recccoecded
in confcrmance with ths abovse, .

j. Task Force Ships: It was recozmended that, due to the
close proximity of Task Force ships to the outer edge of the six
bour fall-out, thess ships be moved furthsr out oo a radia. line

to at least 50 miles.

4. In summary, it was recommended that RadSafe conditions
be consicered favorable on all points, and unfavorable for Bikini
shot ﬂtmo

R. A. HOUSE
1t Col., USAF
Redsafe Officer

i
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1 Yarch 1954

\EVORINDIM FOR RECORD
SUBJECT: Pinal Westher and RadSafe Check, 0430, 1 March 195,

Lezbers present: Gen P. ¥W. Clarkson, Gen O. P. Weyland, Ir. 4. C.
Graves, Gea. H. EZstes, Dr. W. Cgle, Dr. D. Sewell, Mr, J. Reeves, Col
w. S. Cmar‘t, Capt R. H. Maynard, Lt Col C. D. Zonaet, and It Col R. A.
Fouse.

1. The originil forscast made at ridnight (both weather and radsafe)
was considered the best aveilable condition for shot time. .

2. The geaeral recammandation for this briefing was one of minimiging
the effects of the low level nmortherly and westerly winds. The recomends-
ticas as givea at the midnight briefing were restated.

D) SRS

R. A. BOUSE
Lt Col USAF
RadSafe Officer
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DISCUSSION OF CFP-SITE FALLOUT

Fallout off-site followed the pattem immediately established at

and adjacent to the proving ground where the cloud in genersl moved
east north easterly with prevailing winds, Task force ships southeast
-of KAN received the first fallout, being ano the southern edge of the
main strip of contamination. Fallout on the ships ranged from in-
tensities of 1500 milliroentgens per hour on the BATROKD which was
closest to the center of the fallout path to a fer millirvectgens per
bour on vessels farther south.

Fallout began at Rongerik Atoll at 1348 hours, 1 March as showma
by a self-recording radiation detection station placed there by the
EYO0 AEC and operated by personnel of the Air Tieather Station., This
instrument went oft scale at 100 mr per hour at 1418 hrs 1 lareh.
Based upon query from air weather personnel a monitor was dispatched
with the supply FBN on the moming of 2 March, A ground reading of
2000 or/hr was obtained at 1115 by the monitor who evacuated B8 of the
personnel on his own initiation and recomcended 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 F2U at 1845,
2 March, Calculations estimating the dose received indicated that per-
scnnel evacuated at 1115 would have received 85 r ajd the recainder
95 ro This was in fair agreexent with readings of film badges on per-
socnnel, Y¥aximum £ilm badge reading was 98r representing 3 zem, 52r
for 1, 4ir for 1, 4Or for 9. Average dose for all personnel, 54 romat-

geans,

Inasmuch as the data from Fongerik is the cnly data showing exact
time the fallout occurred at any location east of the proving ground
and adjacent to populated islands affected by substantial radiationm,
its importance is such that calculation of dosages received by native
populations are based upon it for time of fallout in those locatians.
A detailed analysis of this data is therefore appended in the medical

t‘bo )

Survey of Rongelap was made by Pattern ABLE of Security Patrol
Scuadron (Patron 29) with NYOO Scintameters aboard oo 2 March aad found
an estimated reading of 6750 mr/hr. (later calibration for aerial survey
equipment revised this to 1350). Based oo this and its proxizity to
Eongerik it was decided that it would probabliy be necessary to evacuste
the atoll., Consequently, the PZILIP, DDE 458, was dispatched to Teach
Fongelap or the morming of 3 larck. In the meantine a F3U was sent t0
.ground survey the atoll and at 1830 hours, 2 Larch, their grouna swvey
showed & reading of 1400 mil.iroentgens per hour. Csaleuiation of acsage
to 3 YMarceh incicated about 110 roentgens 80 the order to evacuate was
given, The destroyer PHILIP evacuate< the natives by U325 to 1025,

3 Yarch. Calculation of the total dose incdicated that 130 roeatgens were
received. Detailed calculations are appenced in the medical tadb. 4 total
of 65 natives were reoved, 16 natives (the old anc sickest) by PS5l and

49 by DDE.

: =t
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Inasmuch as sone natives of Dongelar were reported to be on
alinginae, tne atoll was surveyed, 17 natives located, and an intensity
2f LL5 cr/ar was found., Evacustion was cozpiete by 1200, 3 larchk. The
asse cexpuved for this group is €0r and detzils are zrpended.

aerizl survey of Utirik by ABIZ Fattem indicated 620 ar/hr at
1651 hrs, 2 larch (later re-calibrated to 240 zmr/hr). (m 3 larch 1345
grownd survey indicated 16C mr/br. Decision to evacuate based upon fact
that estimated dose at time of earliest evactation would be 13r. ZIvacu-
ation complete 1245 hrs, 4 Larch. Estimate of dose to actual evacuatiocn
time was 17r. 154 natives were evacueted, Calculations appended in the

redicel tab.

The ozly other populated atoll which received fallout of any con-
sequence at all wes Ailuk, ASIE Fattern indicated 95 mr per hour at
1845 hrs, 2 Yarch. Pased upon the best estirate of faliout tize it was
calevlated that a dose to infinite time would reach approxizately 20
Toentgans. Calaccing the effort required to zove the 400 inhakitants
agzinst the fast that suck a dose would not be a medical problem it was
decicded mot to evacuate the atoll. .

Indicatiozs from zerial surveys indicated substantial fallout
occurred or the unpopulated islands of Eikar and Taka.

Very minor faliout occurred in a2 soutiwesterly and westerly direction
on Zniwetok and Ujelang atolls but levels did not exceed 1Qmr per hour
at Eriwetok nor 3= per hour at Ujelang. This was apparently very line
particuiate zatier carriea by the low trade wind coxpanest.

4 detziled plan was made to maxe grownd surveys of ell islands wxich
had f2llout in excess of l0rr per hour at estimated fallout time to pro-
vide inforration as to decay rate and verification of estimation of aoses,
Tiater and soil sacples from these surveys were shipped by air to BASL, RKY
Operations Office, Attentioz: Mr. lerril Zisembud, for detailed anaiy=is.

QoTrmwas

i a. AUSES
Lt Colonel, USAF
Ch. TQCh. 3!‘., J-3
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CLOUD TRACEING CFEPATIONS FOR BRAVO

€ Yarch 1954

- 1. SUMXARY:

The BRAVO Air kad Sefe Operations were coanducted
essentially as planned. NO hszardous air coatazinations were ele
countered by aircraft other tham the samplers. Several aircraft
and crevis were exposed but the levels encountered appear accerte-
able from both a health and a decontarinstion aspect. Co==unicae
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 becams arperent during

ERAVO operations.
2. GINZPAL: .

Cloud tracking information for BRAVO was derived fros
five sources. The menner in vhich each of these functicned during
BRAVO will be discussed individually in subsequent paragraphs.
Thsse sources were as follows:

sarpling aircraft reports.
Sweet-sour reports.

Speciel Cloud tracking flights,
Weatner reccnnalissence flights.
AFOAT-1 flights.

3. S4MPLING ATRCRAFT REPORTS:

These reports were monitored and recorded by Rad Safe
personnel eboard BOURDARY TARE froaz plus two thru plus seven
oours. Inforration derived from these reports indicated ibhe
sazpling alreraft were working the South and Southeest edge
of the cloud and therefore stayed in the immediate vicinity of
Ground Zero. Because of the altitude of the saxzpling operatiols
(30,000 - 45,000 £t) there is little relation between ihs Cpera-
tion of these aircraft and subsequent alr or ground contacinatioca.
This cata} Dowsver, does assist the 4iir Rad Safe Officer &n od-
taining ag overall picture of the dispersal of radlocactiive zaterial.
Xo repartsof cloud novement were received Zroam ile control =-36
7

aircraft. o /,/

7/

L S EET-SOUR REPORTS:

mhese reports are subzitted by any elirccelt ezcounteTing
radiocactive ccntamination and ot reporting by Otier ceels, pe{ ]
. such repe-ts were received during BRaVO. Tris is Dot susprisiig
sinee aircraft other than the sazplers and trackels {reportiag br
otaer mcans) seak to avoii erees ip wizled ccota=inet.iol is sig-

pected.
==

-
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5. SPECTAL CLOUD TRACKING (WILSON) FLIGETS: ,

a. The first of these flights, Wilson 2, wes directed
by Rad Safe to pre-planned post-skhot sscrch. This reguireld tze
aircraft to remein in a holding fettarn track approxizately 50
miles Test of Ground Zsero from plus two to plus five hours.

This portion of the track was designed for the purpose of dee-
tecting redicactive cloud movements toward Eciwetok Atoll. O
BRAVO the meximum ectivity encountered wes less then 15 z=r/ar.
Through a xmisunderstanding of control procedures, Wilson 2 over-
stayed in the holding pattern. Then Rad 3Safe realized this fect,
CIC was requested to order him into the previously dzsignated
search sector at once. The delay, however, resulted inm tbis alc-
craft being well behind and to the North of the cloul ses=ezts
tbet must have caused fallout on Ronmgerik and Rongelap. 4t 1550
the aircraft reported its mexirum reading during this fligkt. Tiis
was reported as being betveen 500 end 1000 zr/Lr approximately

150 nsuticel miles from Grouni Zero at a beariag of 60 desrees.
This and the subsequent dete appea>ed to verify the forecast cloud
trejectories which incicated the upper cloud segmsnts woull leave
ths PPC oz an approximate bearing of 70 degreses, thus avoiding

the populated atolls. Tilson 2 subsequently reported iz-Zlight
difficulty with the instruments used. _ ‘

be OnR thes besgsis o2 the results of the Wilson 2 flight
the second tracker, wilsom 3, wzs instructed to searck tLs sazs
general area but to proceed further Past to define the rale of
cloud movement. 4t approximetely 2000¥ inforzation was Tecelved
indicating the possibility of socme contarinatiaon in ths Rosgerik/
Rongelap area. 4 message was immediately dispatched 10 Tg $.L
requesting Wilson 3 to alter his aearch area in such a manne> as
to cover the populated area to the East. Comzunication delays
prevented Wilson 3 from complying with the request. This plus
ths fact that no exact instrumsnt readings (instead a rangse of
readings) wers reported made interpretation of cloud tracking

data difficult. _

Ce subseéuent wilson rlights ( fcr plus one day) were
cencelleé when it appeared that no &ir ccataxinstion protler ex-
isted at that time. /

4

. e
6, WEATHE RECONNAISSANCE FLIGETS:

Two Potiel Juliet 7eather recoanaissence Il.ghts wele
flovwn on plus one dey. These flights were Zloim to tae SO?.:.’as
to the Southeast and indicated essentielly zero air cozta=-sat.t=.

2

EEOPET
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7. AF04T-l FLIGHTS:

APOAT-1 sponsored flights from Fawail indicated a zexi-
mum air contaminstion of less than 1 mr/hr in that area, (3 Zars:(.
Sizilar flights from Guam reported tenths of an ar/hr as a =axi-
muw reeding. This vwas encountered 4 Larch, 10C nautical ziles

west of Fonape at 5000 ft.
8. INFLIGHT EXPCSURES ¢

¢ A -w-qq1 ad nanaPs £

AS sxpected, ssvsral aircraft, ineluding samjlsrcs,
cloud trackers, evacustion aircraft and 22V security swee) air-
craft, encountered arsas of air contanination. In all cases it
appears that the exposures were well under task force lizitatic:zs
for a beelth point of view, tandard decontaminatiaon proceiures
are expected to be effective so thet all aircraft scould be rs-
turned to service well prior to the next shot. Ths P2V secuxity
sweep sectors will be modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

a.. Tha Air Rad Safe operations fcr BRAVOQ were genecally
successful but several changes in procedures are being =a2de (see
below) to provide more timely and accurate data.

be Ko bazardous areas of air contamination were en- 7
countsred although fallout in the Rongerik/Rongelap area would
maks it probable that such contamination did exist for a siort

period of trhoge atolls.

" te

c. Improved monltoring, data reporting and communica~
tions racilities ere required.

d. Lower search altitudes may improve the adbllity to
cortelate a.ir contamination with. subsequent fallout.

i e. XNc hazardous fallout appears likely in ths Zawail,
Ponape or Guam areas. .

,ﬁ In flight exposures of Task Force personnel appear
' “ostablished limits. .

well wit}

10. RECOE!ZXDAMIONS'
a. A CV contact is reguired between BOTIDARY Tu=E and

 WILSCN aircraft to insure bvetter data reporting end ecasrel.

(This has been requested).

d. 4 TIB radiae fnstru-ment should de cacried cz all
WILSON aircraft and sxact radlation *eading shcould te re:srted.

(Eas been-arrenged).
-

J




Ce
operations.

Lower altitudes saould be employed in tracking
Will pe specified in future vector messages.,

Colonel, Us
Air Rad Safe Officer
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MEMORANDUM FCR RECORD
SUBJECT: PFrotection of Transient Shipring Durirg Operatiom CASTIR

Aol o PAORTS Voo Pondh o ccenee b LVL_ Tl __ 8 _ —
JBGVWLD TP SIVIALLLILGG 6D & m L9

&l
in effect as follows:
Plamming factars:

(1) CASTLE clouds acre than 24 hours old should not de
hasardous :

(2) 24 bour travel of a CASTIR cloud should be approxi-
mataly 500 nantical miles.

o

13
[l
{

(1) The CG-‘-‘:‘—"A%‘ in c“u.‘.&, salisal Ta88e Vol 14
to mske advance diversions of shipping side o
sectar area from southwest clockwise tihrough sorth
t0 east to 500 nantical miles froa ground sero from
B to E plus 24 bours.

on D=1 day and, 1f necessary, in front of the cload
on D dx PV alireraft crews ware directed to ef-

\ g
oR LU aag.

fect diversion on all ships sighted in the sestar

i
:
a
;
§
:
&
5
:
3
1

o~
()
~

(4) P2V airsraft and destroyer security sweeps wese di-
rected for the Eniwetok/Bikini Danger Area, Iafar=
mation froa these sveeps was channaled to the Ralar

center (CIC USS BAIROKD).

.
E———— | [ [ [ |
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MEMORANDUM FCR RECORD (Comttd)
SUBJECT: TFrotectiocn of Transient Shipping During Operaticm CASTIE

(5) Informaticn from all the above scurces was channeled
into the task farce beadquarters for eveluatics and
consideration st the Weather/Radsafe Command Briefings.

2. The results of ths above efforts for FRAVD were as follows:

b.

411 known transient shipping was diverted cutside the.
hazardous fall-out area. The Petapsco (40G-1) sas sailed
frop Eniwetok to be out of the bazardous area by shot time.
The Trust Territory ship M/V Roque was operating outside
the designated sector (from Ewajalein to Utirik), arriving
at Utirik on the mcrning of 2 March 1954 ard departing Tti-
rik on 3 March 1954. The Rogue was subsequently located
and monitored at Majuro and found to have insignificant
levels of radiation, The Nerspl was exroute from Ecnolulm
to Eniwetak but- well cuteide the designated sectar area at

- shot time, The Marapi was monitared upon arrival at Eni-

wetck and found not contaminated,

Based on the forecast gignificant clcud travel (forecast
made on the night of B-3 days) the F2V sweep for B-2 days
was directed along true tearing 300 degrees from ground
sero, No ships weare sighted on this sweep. Based on the

 Be2 day shot time forecest, the F2V sweep for B-l dxy was

directed along true bearing 330 degrees to a distance of
375 pantical miles, The reduction in distance was based

on forecast reduction in resultant wind speeds., This swee; cca-
tacted the USS General Patrick at 17-31N, 162=C2E on course
266 degrees, speed 16 knots, st 1204M, 28 Pehruary 1954. 4s
she would clear the designated sector by shot tims, ste was
not diverted by the patrol aircraft. Based on & re-fcrecast
(nade on B~1 day) of the significant cloud movezment far B
day, it was decided to searck in advance of tke clcud along
bearing 65 degrees true from ground sero out to 600 pautical
iles. Two F2U's were used. The first of tLhese became con-
taninated early in its mission and was forced to retura to
bese. The second was directed to pick uwp the searck in tkte
approximate location of the previcue abert axd carry it out
to the 600 miles. The only ccntact reported by these air-

‘eraft was tbe Patapsco (40G-1) sighted at 12-31N, 170-425,

at 1935¥, 1 Earchk 1954, course 3C degrees, speed 1C k=ots.

The Patapsco wes turned to an eesterly beading at 2030K, 1
March 1954. The-Comzender in Chief, Pacific Fleet was ad-
vised later to have the Patapsco monitared upea arrival at
Eonolulu in the event a check errocute could nst be accorplisbed.
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MENORANDOM FOR RECORD (Cont'd) :
SUBJECT: TFrotection of Transient Shippirg During Operatica CASTLE

c. Between 2 February and 1 March 1954, WB-2 aireraft L o

d.

faraed weatber and cloud tracking missions in all four
quadrants from ground zero. Ko surface shipping was sighted
en these missions, three of which were flown to the east
nartheast of grourd serc, cne on 27 Felrnary and two on 1
March 195‘.

The P2V and destroyer search of tke Eniwetok/Bikini Canger
drea madem contactz. 4is s mtter of interest, a destroyer
security sweep on 17 Peburary 1954 encountered cne Jsparsse
fishing vessel, the KElyagikenajinoickonpiramaru, 26 nantical
xiles on true bearing of 40 degrees from Eniwetok Island,
This ship was escorted toward the nmorthern edge of the Dan-
ger Area and left on course 315 degrees, 9 kmots with the
recomendation that air patrol observe its subsequest move~
ments. Bo further contacts with this ship were reparted.

4s a summary, the CIC EATROXD was contacted periodically
pro-shot and reported no transient shipping in the area.

Qo) W

R. 4. EOUSE
Lt Cal, USAF
Chief, Toech Branch, J-3
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PATTZRN OF FALL-OUT FOLIOWING BRAVO EVINT
(Combined Analyses - Izmediate and One Week after BRAVO)

l. Genergl. The pattern of ultimate fall-out of radicactive particles
has been established utilizing in the cases of the most critical ares (i.e.
bearing about 050° Trus, clockwise to 120° Trus from Ground Zero) the followe

ings

g. Aerial survey by P2V employing NY00-i3C survey equipment, with

readings in ar/hr extrapolated to ground level,
b. Knowm ground readings taken at

s e
used with their time and intensity (actusl observations) ¢

the overall situation, T

¢e Resultant wind pattern to establish best wind for period froa
q aimus 1 hour (OSS CURTISS Observation - BIXINI) to B plus 8 hours (Rcagerik
somding) together with the H minus 3% hours (Rongerik 030Qf) to piece :3gether
the wind pattern above the tropopause, :

de Since the Rongerik (NT00-2ZC) survey meter trace established
initial time of arrival of fall-out, this tine was used in coordinatica wizh
resultant wind at the cloud level which rassed over Rongerik, This level was

- 25,000 feet vsctor. Its averzge speed from Ground Zero calculated frca

resultant wind plot was 10.4 miles/hr. At {irst, there was counsideratls
difficulty in makdng fall-out arrive from the stea of the atoamic cioud (3=
55,000 feet-tropopauss) at Rongerik in 8 hours. The 10., ailes/hr above
would meke cloud arrive at Rongerik at about E plus 12 hours. Zowever, by e
method of plotting the entire cloud height (waich is believed to be adous
100,000 feet) for which there were available wirnds to 95,000 feet, and with
the assunptions listed below in comstructing shadows (falleont) of stea and
sushroos, there are cbtained 2 areas - elliptical in shape, gensrally east of
Ground Zero and superimposed on each other (Appendix I). The suggested falle
out area (blus) for the stem is oriented about 070° Trus from point SB of
Ground Zero, distant 35 miles and with a 200-mile major axis, 100-2ile z4isor
axis with a seriss of extremely hot elliptical envelopes exanating fros Ground
Zero out to about 110 miles. Superimposed on this area (red) is <bs siggested
mushrocm falleout pattern which is an ellipse orisated 080° True, 40 =iles
from Ground Zer9, dajor axis at least 180 ailes, =zinor axis 45-90 2iles, It
is assumed thadi'the cloud dismeter in the zusarooz for the period iz juesiiom
was at least @ miles, This shows therefore, that the early fall-c=t et
Rongerik could easily from the mushrooa - largze pa~=icles oy Z ;i3 8
hours, and since‘the superimposed fall-outs frcz stem and 21sZrecl cress e
northern hali of Rongelap Atoll, oze would expect these islands I3 te exteel-
ingly high with their radiation levels, This =igit be likezned 0 scavegisy
of the hot stem material by large particles £roz tle tropdpause ez aicve.
Eowever, the major hot fall-out elenent must coas {roa e stea dedbris.

The assunptions used iz the rough constriction of the eilipse fer e
whole cloud ares (LtCol Lulsjisn report oa Felleout = ARDC, SSCIET, RD)s

1 , 1 A

Inclosure &
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(1) If wind shear is < 10° for the levels in questioca, ainer
axis is 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 winds.)

' {2) If wind shear is >10° but & 120°, minor axis is ¥ of =sjor
axis. This is case for 20,000 feet winds to tropopause, and sodextat less
for 65,000 to ¥5,000 feet winds.

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

CONCIUSIONS s

l. Froa overall fall-out picture, it is comcluded that fall-out =ay
bave reached Rongelap Island and Ailinginae latar than the pessimisiic tioe
of H plus 5 and H plus 4 howrs, respectively. ,

2. From initial land survey reports on icngelap Atoll with levels at
Erippn Island (NB part of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture for heaviest fall-out patierzs north of this area is establis=ed.
The relatively light fall-out at Utirik (2S3 of the hot area), hizher levels
of irtensity at Bikar (Bast and doxnwind of the hot ares, 1.0..6 r/hr ot 3
plus 33 hours almost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot shadow), confirm the bellie? in %:e ass:=ed
ares of hot fall-out patterm abova. iotho (S3E of the area and frc= Gromd
Zero) received practically nothing because resultant vector wind speed froa
the stea and, perhaps some of the mushroom frings, was so low in velocity
through the SE to South from Ground Zero. 2nimetok zeceived at about E ;lzs
11 hours a build up to about 10 mr/hr for a period of abozt Zive hours,

3. This type of analysis gives a feeling only for paitern of fall-out
because it does not tell exactly vhen the fall-out arrives. Eowever, i s
apparent that the 2C0~300 plus roenigens lifetize dosage line ;essed oz or
close to dilinginae, Rongelap Island and fongerik which are at £0-100 ailes
in cases of illinginae and Rongelap and 130 miles to 3Acngerik froa iround
Zero, The 1,000 plus roentgens lifetime dosage lines are excesded as cue goes
portk from Rongelap Island to northern islazds of that atoll. Ttis analysis
is based oms (1) logical use of wind patterns exisiing during shot tize to
fall-out, (2) multiple shot (tower or ground) fall-out pattern data froa
Sevada Proving Grounds over last 3 years, and (3) experience and data &oa
IVI-MIXE (limjted cross-wind and upwind) and CiSTIS-ERayC itself,

. ,
" 4e Bonghrik radiation intensity levels are inoan at caset and evituatica
time; calculated roentgen dosage agrees with actual observatliosns Loz fila
badges at this gite .

5. The heaviest fallecut patter:a wes exzected to pass dorth of &% asd
east nortieast from Ground Zero.

Irclcsure 6
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6o The lavels of radiation intensity at the distances of Soage.ar eod

Rongerik were much higher thak expected, and soonar ilas sxpected sizce
necessary information in this range of yield for surfece shots today is e
result of some scaling, up from zuch lesser yielcs, interpretation of urper
wind field patterms, coupled with forecast changes end experience cof i(adivi-
duals with such limited data as IVI-iT¥E, GREENH0TSZ-DOG, ZASY, S S od

ITEM,

7. After seeing BRAVO cloud project pictures (taken from an airplane)
with large quantities of visible particulate matter falling througe tdbe
cirrus deck above the camera plane from tropopause and above, =ind data to
great heights (i.e. up to at least 100,000 feet) is a must for shot tize
since the fall-out problem for surface or near shots of large ylelds caa te
s definite funmction of the mushroom as well as the very bot stem of the cload,

CAPT, ISN

I - Plot of General Fallecut
Pattem. '
II = Forecast and Observed Hodo-
graphs, B=2 to Bf7 days.
III - Tabulation of Time of Arrival

Data (
IV - Hodograph Trend Data

S
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6. The lavels of radiation intepnsity at the distances of Zongelay and
Rongerik were much higher than expectied, and sooner than expected since
necessary information in this range of yield for surface shots today is the
C"“ result of some scaling, up from duch lesser yields, interpretation cf upper
wind field patterns, coupled with forecast changes end experience of izdivie
duals with such limited data as IVYI-uI¥E, GREZNECUSZ-DOG, ZASY, 530355 and

I=u,

7. After seeing BRAVO cloud project pictures (taken from an sirplane)
with large quantities of visible particulate metter falling through the
cirrus deck above the camera plane from tropopause and above, =ind data to
great heights (i.e. up to at least 100,000 feet) is a must for shot tise
since the fall-out problem for surface or near shots of large yields can be
a dsfinites finction of the mushroom as well as the very hot stes of the cloud.

. CAPT, USN
( I - Plot of General Fallecut
Pattazn.
IT = Forecast and Observed Hodo-
grephs, B-2 to Bf7 days.
IIY - Tabulation of Time of Arriwval
Data
IV - Hodograph Trend Data
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. TWE  DIGFANCL FALLOUT INTINSITY ==  INTIMSITY TIME INTINSITY TIME  WIND SKEED

LLACL BEAIULG BAUT.ME. ARRIVED _ LAVUR __ROINTGINS  MR/HR  HRS  MI/HR  HKS/DAS  TO THOMUPAUIE

Lne v 174 ?‘ihn .08 . 3.2

Ujac ' ,r%g 37 0.1 - 3.2
Vhotho 154 *7% £13.2 2.3 17 1.0 . 3.8
Aflinginae 115 79 36 12,000 220 LS A58 400  Jf29.7 8.1

longolap 109 100 5.6 9,800 350 *14,00  #36 1350  30.9 8.9
Lnlaoctok 105 98,5 S5 46,800 4,200 %3000  £53.2 8.9

Ronporik o098 113 *g 9,000 350 2000 £28.5 10.4
Taongd U52 280 : 1.4 32,6 Fringe effect only

Bikar oay, 2685 16,3 1,400 120 600 33,0 Uk

Uiirik 0% 270 21,6 450 L8 160 55  53/10 /6.3das 10.2

Taka o7 2061 20,3 290 160 /34 10.4
“QJ"- 10‘. 3’60 3002 906

Afluk lw 291 2l 1l 110 ]3 76 34. 8 6.9

Jomo 10 268 2,8 18 L7 6.8

Namu 2 205 +016 L8.5 4.2

Allinglapap 142 33a .08 48.9 4.8

Arno 127 Lhol, 0.6 51.6 5.3

Lin Juro l2e N} 2.0 ) YA 5.5

tu{ 122 VY] : 36 50.9 5.9

loelap . LY &/ 42.3 3.6 50,6 7.1

Erikub 119 321 40,0 4oV 50,2 6.8
‘0.0LJ. n‘t 321 39‘0 20,0 50.0 6.0

Kuoale 200 225 o5 Shels

Fonape 235 503 - |
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Pingolap 220 426 o
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ICAL ASPECTS OF FALL-OUT FROM ERAVO

1. Medical evaluation of personnel exposed to the radiation from
fall-cut in case of BRAVO depends to a great extent upon the accurecy with
which dosage can be computed., Based upon extrapolation of fall-out tims
from Bongerik data whers the fall-out time was precisely determined by
aztomatic recording instruments, it seams plansible to canclude, after
zaking allowance for factors giving maxisma valnes of time and irteansity,
that persomnel were not expased to dosages much higher than caleulated,
This is particularly trus inssmch as Rongerik calculations were in good
agreanent with observed film badge data on personnel there,

2. The associstion of syxptoms with a given dosage may lead to er=
ronecus conclnaians aince such tabular relstionships have been devised
only for whole body penetrating radiation given over a period of a few
zinutes. It is now gensrally believed that the symptoas in those tabale-
tions will appear with a smaller dose than indicated. These personnal may
develop signs or symptoms ouwt of proportion to wbat would have previocualy
been axpected but could be sacewhat tempered by the relatively slow dose
rate charecteristic of fall-out, ‘

3. With respect_to matives, dune to the language difficulty, it was
extrensly doabtful that information obtained by questioning would be re-

he We may draw certain conclusions, howsver, which seea to bs sound
concerning immsdiate prognosis based upon the doses belisved to have bemn

received,
5. Considering the personnel involved in exposure to radiation thay
can be grouped according to locatiom:
a. Bongerik -
Tweniy-eight Americans were axposed showing film badge read-

ings ranging from 40 to 98 roentgens during a period of 28.5 to 35 hours,.

They were evacuated to Ewajalein. It was not expected that any of these
men would develop any subjective symptoms. Ons admitted to feeling badly
until reassured after which he adritted that his feeling was probably
peychologicil. First blood counts taken on D plus 1 showed a normal dis-
tribution. Generalized loss of hair m::d u;:ll:t occurs m: }&dm
with sufficient dosage was not expected not occurred s
levels of perscmnel contamination wers aot exceedingly high and inasmmch
as decontarination was perforzed an D plus 1, beta burns are uwnlikely.
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b. Bongelap -

Sixty-five natives were evacuated to Kwajalein and m.y hawe
received doses as high as 130 roentgens in a period of 51 hours. In this
cass, the leval of radiation is about the level which might cause scae
syaptams such as nausea, vamiting, fatiguability and loss of hair Zor acute
doses. Allowing for the reduced effect from low dose rate it zay happen
that symptans as above will occur in individuals who were already ill or ia

. genarally poor physical condition. Readings of skin and hair contamination

were such that for this exposure tims spotty distribution of beta burms
could occnr within several days. If this occurs, ulcerations might develop
which may require several months to heal.

¢. Allinginae -

Sevexteen natives cn this island were exposed to apmraximstely
80 roentgens in 58 hours. They were evacuated to Kwajalein. It was not
«xpected that any subjective systaaic symptoms would develop. However,
parscnal contamination of this duration could conceivably cause beta burns
in a spotty distribution with ulceration as descridbed above.

d. Duirik -

154 natives were evacuated to Kwajalein after receiving a
dose of 17 roentgens in 78 hours. KNo subjective systexic symptoms or
changes in hlood count were expected. Beta burns are mnlikely but are
possihle statistically,

e. Ailuk with A0L natives was not evacuated and the total dose
for & life time will be less than 20 roentgens. HNe medical problea froa
radiation should occur in the population.

f. Soms other islands received fall-out exposing inhabitants to
insignificant quantities of radiation.

g- Task Force personnel at or in the vicinity of Bildnd Atoll -

Personnel in the concrete bunker on NAN island were evacuated
to ships afloat meceiving in gemsral cczparable dosage to those aboard ships
all the time., Based on readings taken aboard the ships it was estizated
‘ket pone of the ship's perscnnel would receive more than 10 roentgens
wtole body radlation. This doese would not cause any general sy=ptoas of
radiation siéimess, however, decontazinstion perscnnel might bave sicn coo-
tact with concentrated radicactive deposits and possibly sustain =Zld beta

burns.

6. All native evacuees wers held at EKwajalein for observstica and
treatoent should the peed arise, The station medical cozplement tock coa=
plete blood counts, =ade poysical exa=inations and took histories. Caplaln
u, 5. Haight, (MC), USN, a =adioclcgical medical officer was sent to Iwala-
Yein as cansultant co rsdiation effects to the statica surgeon. Datly cb=
cervation was instituted in.anticipation of the arrival of a medical group

froz the U, S. who were to investigate the patiects.

~
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7. The medical grouwp arrived in Xwajalein ao 8 March. It consisted
of military and ecivilian medical officers and technicians from the Naval
YMedical Research Institute, the Armed Forces Special Weapons Projest and
the U, S. Eaval Radiological Defense laboratory and was established as
Prcleet 4.1, TU 13 of Task Group 7.1 with Coz=ander E. P. Cronkite, IT,
USH, as Project Officer. Drs. G. V., Leroy and C. L. Dunham represeated
the Division of Biolczy and Medicine, AEC, and were to act as advisors to
Project L. A systecatic organization was set up with a view toward -
nirg & sick call, perforaing blood studies, taking histories, making physi-
cal examinstions and documenting the cases by means of records and photo=
grapty. Buildings were furnished for these purposes by COMNAVSTAKRAJ and
his Statica Surgecn, Commander W, J. Hall, worked closely with the group.
The establisheent of the investigating grcup of Project L.l was essential
aad desiradble from several standpoints. All the xedical perscnnel were ex-
perienced in the field of stomic medicine having been participants in pree
vicus testing using biological zaterial as well as having had full time
research projects along this line during interim periods, This allows for
srcper evaluation of human effects toward correlaticn with data on acimalg
froa which a great deal of cur ideas on huzan effects have been extrapols-
ted. Further, they constituted an angmertation medical group for treatmemt

" 4f necessary in conjunction with station medical facilities., An additional

advantage was that almost all of the personnel had worked together as a wnit
an previous occasions.

8. Bcne of the natives nor the Bongerik Americans had rreliminary or
arndy gystexic gyactons consistent with radistion sickness from large do-
sage of external whole body irradiation. A reported case of vomiting and
& fow cases of loss of appetite wers nct significant considering the suddem
charge in environment and diet to which they wers subjected. To relieve
the load on the station medical facilities, not krowing of the early ar-
Mwval of the medical group, the twenty eight Americans wers returned to
Exiwetok t0 recain as outpetierts under the supervision of the Surgecn,
2ask Group 7.2. Hlood counts were taken at appraximately three day inter-
vals. They remained asyzptomatic although there began a depression of the
white tlood cells of mild degres. They were returned to Kwajalein am 17
March, During the early days of March all patients remained free of sye-

-texic sysgtoms attibutable to irradiation but there was a definite de-

crease in the white tbod cell count more zarked in the Rongelap group.
%he tlood pictares of the Ailicgirae natives and the Rongerik Americens
were guite similar which was ressorable considering they were exposed to
the same ordep of magnitude of radiation. The Wtirik group showed nothing
particular £t a medical standpoint and were considered as a virtually
ormal aatiwe populaticn for cemparisca purposes pending time for ob-
tairing base data fron non irrsdisted natives.

By the itiirteesth and fourteezth day a tendemcy to epilate
had becose evident in the Rongelap natives involving mostly children but
within a few days it bad azpeared in adults. The epilation was bothb patchy
and diffuse, confined mostly to the head and particularly in children the
scalp assumed a spotty appearance due to depigmentation of the siin,

. (m——
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A% about the same time that epilation apoeared in the

greup, small skin lesiocns became noticeable on tgi folds of tbca::::];‘gb
forebead, shoulders, and arms, They appsared to be superficial and st
first were hyperpigmented. As time went on, the lesiors, which became
blister like, began to peel leaving a whitish depigmented area in the
ceater. The sicin manifestations continmued to appear throughout the momth
of Mareh, all going through the sams cycle and involving most of the na=
tives. The mcst severs cases occurred cn the feet with cne exception -
ons amn developed a desp ulcer behind ons ear., By this time all of the
scin lesions except the ear have virtually healed and it appears thet re-

pigaentation is taking place.

Similar findings btut in & lower percentage and at a later date
occurred in the Allinginse group. One American developed what appeared
to be superficial radistion lssions on the back, They were hyperpigmen-
ted and bebaved as the cthers.

Throughout, there have been no demonstrative systemic sympteas
other than an epidemic of colds in the Rongelap group. A few cases of
secondary infection froa skin lesions and some unexplained high fever
in children responded well to penicillin with no sensitizaticn reactiom.

The white blood counts reached a minimum during the latter part
of Narch with a lats depression in hlood platelets becoming apparent.
The level of the asan counts being well below normal mean counts. Lowest
counts were about 30,000 compared to a normal mean of over 300,000 for
the natives, There is a definite upswing in the eumtire dlood picture of
both the natives and Amsricans at the present time,

Qo about 20 March, several cases of radiation buras were reported
aboard both the USS BAIROKO and the USS PHILIP., Examination showed that

in almost all cases thers ware discrets areas around the belt line which
well to some lesions seen on the natives, History indicated

corresponded

that thess lesions developed scretime between 3 March and 15 March. 4l)
were in the process of healing with desquazation ard mild depigmentatiom
and wmre quite superficial. The whole body dose was lsss than 10R and

there were no other symnptoms.

Three M-boat operators from TG 7.3 presemted film badges reading
from 85 to 95R and were semt to Xwajalein to be observed by the pedical
teaz on 16 March. Since that time they have had no symrtoms, po skin
findings ngr blood changes. It is likely some discrepancy in badging or

. taken place as careful exarination of the
badges by densitomster reve
they wers subjected.

It was decided at the outset to manage all cases in & ccoaerva-
tive manner, treating symptams as they aross, avoiding exporinenuu?:h
with treatzent but being ready at any tinms to perfora transfusions e-Laer
of whols blood or platelets if indicated. Sick call was managed dally

' | e

 §
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where complaints were treated as though rediatismn had not been present.
Skin lesions were kept clean by surgical soap with excellent results lead-
ing to a minimim of secondary infection and rezarkably proampt bealing. b
is felt that this ecnservative regimen gave optimma results and that all
patients are recovering satisfactorily. -

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 samples which have been analyzed in the U, S, will
be cozbined with this study. A detailed study of charecteristics of the
fallout sazples, shielding properties of the aesasuring instruments, and
weather analysis will be necessary before a more exact dose of extarnal
whole body radiation can be established. Ths study of all aspects should
lead to a mnch clearer concept of dose versus effect. The picture of ex-
ternal gacma radiation with a broad spectral band, cozbined with external
beta radiation, and inmternal hazard makes a very complicated problem ia
the final report.

As & corollary to immediate treatzmemt of the persomnel exposed to
the radiation, evaluation of the hazard remaining upon rebabilitaticn mast
be investigated. To that end socil and water samples, animals, plants and
other comestibles are being investigated with a view of deternining if and
when the natives may be returned to their haze atolls.

All persomnel who have been involved in large dose exposures and
those whose dose was small but who may bave to resids in an active area
should be cbserved over a long period of tims, The first year fallowing
the tests, re-examinstion should be at quarterly intervals. This has deen
discussed with the Director, Division of Riology and Medicine, AEC, who
advises that it is the intenmtion of his organizatiocn to maintain-a period-

ic observation systea.

In summary, natives fron adjacent atolls and Americans froa the
Task Force were exposed to radiation in doses from a few roemtgens to
appracimataly 150 roentgens. Soms of the more heavily irradisted may be
considered to bave been borderline from a standpoint of sericusness.
A1l should recover froa the effects of the exposure.

LfuTn ] Pestin

Colonel, Medical Corpe
Staff Surgeon
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ST ARY OF WZATAER SITJATICN FOT TTATC SHLT

TuPAL. This sumTmarT presents the weather situition as erdisted
prior to, at, and just after BRAVO shot time, for the geaeril arwa
of the larshall Islands, with specific reference {0 RBikini axd ne
SHRILP shot site. |

PRZ~SHOT LZATHER.

a. Cenera2l Svnootic Situation

(1) SUEFACE - The surface chart was dozinated by a higk rres=
scre cell located at approximately 3L degrees north 171 degrees
ezst with # centrzl pressure of aps-roxdiz=ately 103X L35, 4 imcugd,
orieated northeast - southwest la~ just off the coest of J:pac=.
“niomz pressures in low latituies lay just along the ejuitor.
Flow over the l=zrshell Islands arez was the ezst northeast irade
flow, with no marked regions of convergence cor diverzea:o. (Caam
Lo. 1), During the preceding several days the high pressure cell
had been moving slewly eastwarnd, with a alight increase in the
ceatral pressure, .

(2) UPEER LEVEL CUARTS. From approximately 25,000 to 55,000 Zot
the flow pattern was dominated by & clockwise rotatica ce=terel
neer 5 tAiegree,s' north 175 decrees east. Tnis systec was esseSilALly
wrtizel froz 30,000 to 55,000 feet (Chaﬂ ¥o. L), Tae fiow 2t
t‘;’;:e levels, wider the inTluense of this dozizant srstes ws Ires

the west scuthwest., at 2C,00C feet the dozinrant clociwise sehatiss

- O
L 1

lay =ich further to the ezst, with & secondasy senter losate:l scu

. Suda
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of 2IXINI znd west of ¥ AJLEZ, givin: westeriies at :his Lewl
in the ZZ(DI zrea, To the east of ZIXNI'I the flow was z:re
northwesterly (Chart Yo. 2). 4% 10,000 feet the eire Mmow wis
broxen up by; 2 group of cinor eddies, bYwih clockwise I.'x:'.' counter=
clockwise, features epproaching large scale turbulensze ir nastuse
and showing cquite erratic covemems; hoxever, there was a zeaeral
vest wind in the vicinity of EIXINI, with the wind speeds deing
very lignt (Chart Nc. 2).
b, TForecast for Shot-Time
(1) The following forecasts, based on the prognostic chem ‘or
swot tize (Chart No. 5), were issued at the indicated timee fcr
- ZRAV0 shot-tine: |
(a) B-L8 Hrs: ITATIER: Scatiered cumlus, scattered cirTus,
widely scatiered showers., i 22S: Surface easterly 1C to
15 knots -« Ter thousand feet ezsterly at 15 to 25 imots =
50 thousand feet sout.hwesteriy at 10 to 20 kmots = 55
thousand feet southerly ai 5 to 15 knots.
(b) B-38 Hrs: IZATHER: Scattered cumilus bases 20XC, s:at-
tered cirrus based at 35,000 feet, very widely scattered
shovers. _:_:D_§ Surface £2 to 9° degrees at 15 tc 20
knote - Ten thouszni feet EC tc 9C degrees at 15 ¢ X
Izots = 20 thousand feet 92 degrees at 10 to 15 =cts -
32 thousand feet southerly at 5 tc 10 imots - Lo thousan?
feet 220 to 250 degrees at 20 lmots - 5C shousand feet
scuthwesterly 2t 220 to 25C degrees at 2C imste - a2

thousani feet rortherly at 1T 4o 15 imsts.

C o]
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(e) He2L Hrs: 1SATET: 3/8 cumulus bases 2300 T8 55X,

()

(e)

3/8 cirrus bases rear 38,000 widely ssattere? sucwess.
=LZS% Surface 70 degrees at 20 knots 10 thousand feet
at 1L knots = 20 thousand feet 230 degrees 8 14 xnzts =
30 thousand 350 degrees at 1L inots - 35 thausand feet
260 degrees at 22 imots = LG thousand feet 25C cegrees
at 24 icnots = 45 thousend feetl 240 degrees 2t 2L mots -
50 thousand feet 230 degrees at 1L lkmots « 52 thougand
feet lignt and variable - 60 thousand feet 50 degrees

at 10 knots = 70 thousand feet 70 degrees at 1L :mois -
80 thousand feet 90 degrees at 12 k:iot.s - 30 theusand
feet 100 degrees at 18 knots,

E-13 Hrs: ZATIER: Ko change in H=2/ fcreczast.

TDDS: Ko change.

E-8 Hrs: TZATHER: 2/8 cumilus bases 200C tozs 5000,
2/8 stratocumilus bases 5000 tops 700C, 4/8 cirrns ba-
ses near 38,000 widely scattered showers, contrall
level 35,000 tropcpause height 55,00C tesperati=e of
tropopause minus 78 degrees., iIS: .Sxface ™ dp‘

e L

grees at 20 (mots = 5 thousand feet 70 degrees 2%t 14

knote - 10 thousand feet light and varieble wih &
westerly trend - 1L thousand feet 250 dezrees at 1§
xnots = 20 thousand feet 270 degrees at 12 incis -

25 thousans feet 230 degrees at 20 Imsts = 30 thiusand
feet 230 degrees 2t 25 degrees - 4nimy !’iv.e ercusand

feet 230 degrees &t 38 !mcts = LD theousend feet 20




()

3. SITUATIC LT H-HOUR i

a.

be -for toe observed losal conditicns versus the fcrecast for snot tize,
AR »

aGoher |
degrees at L0 lmots = 45 thousand fee: 25C degrees a2 32
knots = 50 thousand feet BC degrees at 1C Imcte = 40 Shoue
sans feet lightly and variable = 70 thousaxd feet EX de-
grees at 25 Imots = 90 thousand feet 70 degrees & 2) c.ots.
(' B4 Hrs: TZATHER: No change in HB8 forecast. _T2S: Yo
change.
(2) The air particle irajectory chart (Chart lo. 6) was usesd %0
brief cn the movement of the cloud after detonation for the severa)

levels ocrirayed. {

Genera: Swopotic Situztiom

(1) S.ZSACE - The generzl synoptic patierns at this time ¢:iffesed
froz those earlier only by the continued eastward sovexent cZ tie
high pressure cell (Chart No. 7).

(2) CTE® LZTZLS ~ The clockwise systez had moved slightly ¢ o 3
east and south, with the winds at upper levels tending to tecame {
more westerly (Chart Ko. 10). At 20,000 feet the smll cloziwise
circulztion west of Kwajalein had expanded (Chart No. 9). &% 12,9

fest the flow remained docinated by the mincr eddies whizk 'al exio-~

oo

ted at 2303002 (Chart Yo. 8).

see paragraghs 5g, b and i below. a4 Tetised alr partizie trajesiisy
forecast was issued at HFL, hours, based on datz availatle thwiT
£43 hours (Chart No. 11). The =zjor chanrze, which had not deen

forecast, wzs in the 27,000 foot trelesicrv.,

prmae-
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4. PCST-SIIT wZATHZR: ]
a. The weather zfter shot tizme deterizrated rapidly cue <o issuzes s
local clcudiness. The winds 21o%t for Zniwetok and Zongeriz were less
favorable from a fallout point of view (Incl No. 1 and 2).

be Chart lo. 11 is the cozputed air particle’ traj'ectaries for ZF4AT

(ol e

day, based on data aveilahle through 3£33 hours. A=slificatien of
other levels than those presented is iz order since the zatiserm Zrce b

the surface to 25,000 feet was in & continual fluw. The 25,000 fost

Lauee 20

trzjectory was essentielly the same for 30,000 feet., Froz 12,03 to
18,000 feet the trajectories lie between the 10,000 and 20,000 foct |

level patterns with the 18,000 foot most lix= the 20,000 foct tra-

o

Jectory and the 12,000 foot most like the 10,000 foo: trajesiorz. I=
other words, between 10,000 and 2C,000 feet there =uct have beex c¢::-
siderable cispersion, with the 2C,00C foct level having the o= o~
therly cosponent of metion. From 6,000 to §,000 feet, the trajesicries
2gain start snowing northerly comoonents, with the 6,000 foot and be-
low trajectories being generally froz the ezst northeast.

5. DISCUSSION: |

a. Briefings:

PP

(1) Tae outlook on the corming of 27 Fetruary was very faverzble
M

tuﬁ the radsefe point of view., Toe wWncs for shot ilze were fcre-
c;};t to be easterly roc the surfzze through 20,000 f2e%, scown
easterly at 30,00C feet, southerir at LC,000 feet, and southuestes:
et 50,000 feet. The situatlon wzs csanging sLightlr; 27 Tetrmuasy

would have been an ideal shot day (Zn22 le. 3).

' Lot
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(2). On the afternoon of 27 February, the wezther stlzor was
still favorable froz all considerations, especiclly radsa’e.,
tasterly winds were fcrecast for szaot time froc the surficze
'thrcugh 10,000 feet (080° to 090° at 15 to 20 kneis), azd sout:-
westerly aloft (230° to 250° ab 15 to 25 kmots) up to the tropo-
pause (55,000 feet) (Imcl No. 4).

(3) The briefing at 1100¥, 28 February, indicated a forecast for
shot site at shot time as 3/8 cumlus, bases 2,000, tops 5,000;
3/8 cirrus at 39,000 feet and winds to be O70° at 20 imots at
the surface (Incl 5).

(4) Later that afternoon, the treni at 10,000 Zeet became core
southerly cue to the shift of the high ressure cell at 1C,000
feet to the north. The‘re:ainiqé winds were forecast 1o rezain
essentially as given at the 1100X briefing (Iacl No. 6).

(5) The briefing given & midnight prior to the shot tize &
0545, 1 Yarch 1954, was as per the inclosed forecast (Incl Xo. 7).
(6) The briefing at OLOQK, 1 larch, was essextially as triefed
at zidnight.l Ends aloft from the CURTISS for 2L0CY end o';o:u
‘were discussed (Incl No. 3). The levels 7,000 feet through
11,000 feet were under close scrutiny due to their variability.
- & tendency for a westerly direction at that level was foreczast
(Inel No. 8). ,

Observed shot time winds exX weather:

(1) The observed shct time winds (000X, 1 karch 1654) frsz the
USS CURTISS, Zaiwetok ana Rongeril versus the fcrezist :winis for

. " P
. shat time for the shot site are shoma in Table I (next p2:ej.

T
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C2S==T2D O3CY, 1 LASCH

PORECAST FCR BIEINI Uss CUZTTsS Z3I2Xx P&

O5LSY, 1 Mar (AT SIXDI)
Surface 070/20 0%0/12 . o c3/17
1000 o70/17 $35/20 cTo/15
2000 030/18 02c/20 05/
3000 090/17 039/19 c8o/10
L0300 , 055/14 c32/17 $3o/18
5000 07¢/16 100/09 €30/13 £e/15
6000 . 120/2L Calm c7c/2
7000 310/0L . 31¢/09 050/55
8000 310/05 310/11 c2:/03
9000 320/C7 350/11 330/%
10000 Lignht & Varizble 310/10 2%/1 319,38
(westerly trend) -
12000 ' 320/07 250/10 292709
1000 230/, 2L0/C7 322
15000 250/18
15000 259/13 252,13 NsAs
18000 - 230/13 235/17 235/
200C 270/12 - 280/23 . 285/17 30/13
25000 235/20 250/25 2,0/25 250/
30000 230/26 240/35 255/28 250/29%
35000 240/28 230/35 20/31 22/
14,0000 230/38 250/L4 2L0/L2 2L°/48
45000 2L0/10 250/45 260/23 250/42
50000 259/38 250/ 270/19 250/
55000 050/10 200/1% 300/11 3L5/%
69000 Light & Variehle 330/04 220/03
70000 080,/09 089/27 03c/13
82000 085/25 082/30
20000 070/20
s I

(2) ‘The fcllowing was the forecast of clouls and wezlier Jor shot.

‘.;:.e over sact site: '2/3 cu=lus, bases 2,007 feet, tops 5,000 Teet;
2/8 strztocuzilus, bases 6,000 feet, tcpe 7,000 Iee; L/8 thiz zirTas
at 33,000 feet; widely s:a:tereé 1li;nt shovers I the aTea, nIue IVel
at snot tinoe; comtrzil ferziiion level 25,00 feet; tripo-

peuse height, 55,000 feet itk tecperaiure of 782,

SRt
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(3) The following conditicns were ctserved at shrt Sime 8% .

Bikini (A4 consensus of shot time observaticns taxea by 17 waltser
officers and aerographers zmates) aboard the USS CURTISS: /2 cow
mlus at 2,000 feet, tops 4,000, 1/5 altostratus (barely discerse

2ble) a2nd 5/8 to 6/8 cirrus, thin,

Sea level Pressure 1006.1 =bs.
Texperature 8ocr

Dex Point 72°F

Surface TSnd o7u° 1sx

Height of Tropopause 54,350 £t (at :£3)

4 5-36 over ground zero at epproximately H cinus 20 zirutes seo-
ported scattered cumilus, scattered to Irokzen cirrus with bases
32,000 to 39,000 feet and tops to LC,000 feet, and nc showers.
(L) The 282100Y Feb wind observation from Pongerik which wes re=
ceived on board the ZSTES was garbled in transaissic;a ad was in
ccnsiderable error. It did not azree with the winds received
{roz Zniwetck and the CURTISS for that time, in that it sxwed
southwesterly flow from 10,000 feet; the correct observation in=-
dicated light northwesterly flow, whiich was in agreesext withk
the cther observaticas.

(5) locel wezther conditicns began deiericrating shortily after

the detonaticn. laticleud layvers developed 2% all levels.

The winds alcft were forecast 10 be less desirable Zxuz i rad-

“gdfe considerstion, znd such was the case. Such a situztios

. n
A~

centinued through & Zarch 1954 (See Hodographe under °

A
.

r'-

L)
)
(L)
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(1) At 10,000 feet 2 belt of outdralls across the Pacific, &t sp=

knalysis of win;ls aloft:

prodmately 25 to 3C degrees normlh, gave easterly flow -ererally
tirsughout the northern larsnalls. There wes an inter.se JToma
storz in the vicinity of Hawzil, 4 nuzber of weak short-dusitioa
circulations characzterized by light and variable winds fcrces add
.dissipated between the eguator and 20 degrees ncrth. Cne clock-
vise circulaztion develcped near Zniwetok on 23 Februsry and drified
tcward Ruseie, giving weak westerly flow over the shet area. T8
general situztion persisted through ZZAVC plus 3 days, with xnds
at all tines less than 11 Imots at Snlwstok. anzlysis ad this
level was cifficult and very changeadle.

(2) At 20,000 feet, the major systems on BERAVO minus 5 cags were
a large outdraft 20 degrees porth, 170 'deg:;ees e2st, and desp
=iddle lstitude troughs near 145 degrees east and 150 degTees wert.
This latter trough remeined stationary while the westerz trough
meved eastward, forcing the outdraft to 180 degrees esast, thexce
southward and westward into the larshalls. This trend reswtel
in shot site wirds veering frox east through south to west md
coztinued after 3TAVO day. Speeds were under 20 lmots until =|aVe
Fus 1 day, thex i:crgasei to aprroxizately 3C =mcts aa ZIATO Flus
2fdays. |

(3) &t 30,005 feet and LO,000 feet, & belt of clicsirise clrsuiae

ticns czmtersd near 10 decrees rorth moved slowly southwasd will

- SN
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individual cells drifting ezstrard, Yovezez: of ¢ cell zear

« - ——— ———— e Ve

Iniwetok to a positicn southeast of Lajuro gave sirssg sothde
westerly flow in the local arsa on 28 Pedbruary &nd wes' southe !
west flow oa 1 larch, replacing the light wvariatle t‘.n.;'.s wich
existed on 23 - 25 February., Continued southward moticrz and
aprroach of following ceil Irom west brought west to noribxest
flow on 2 and 3 larch.

(L) At 50,000 feet, the slow movezent of the clockwise cime
culation from a position northwest of Eniwetok to soutl of }
L2 juro changed the flow gradually {roa north northmest to
west southwest, A4fter 1 March this circulatioz continmued its
movenent to the southeast and wezkened, vith flow in the lozal
are2 becoming vest northwesterly.

(5) At 60,00C feet, no clearly defined trend was presaxt.
Winds were cuite light and erratic at this level, with easterly i
flow at higher levels. These variable winds persisted throagh

BRAVO plus 3 days. ]
d. Differences between forecast and observed winds: In segad

to the differences betwesn forecast and observed winds, relerence
is made to & fepar.‘. of Froiest L.5, JIF TEEEE, by Paxer, iller,
and Stopinski, Tnis report stoted that studies of the observa-

sicnal errors in upper wind ctservations telen bF GO/l equirmers
indicated that for wind speeds above 10 kmols, ssrexicatelr 18

per cent of the obée:'vat:'.cns varied by zore than 20 degees, v
¥hen the chserveiions were z=ade Dy severcl difleret ol lls,

but viih the sane 2inberne unite The Cifferences Telweel ferezast

ﬂ*"’
Wi




6.

in this erea,

Pene?

vinds and observed winds during the pericd of ZRAVD were withia
these observational limits, Oz the last specific wind forecast
iesued at B minus 8 bhours, there were ten (10) winds forecast to
be sbove 10 lmots which can be cazpered with the observed winds
taken fraom the CURTISS at ERAVO hour. Of these ten (10) winds,
six (6) differed by 10 degrees, two (2) by 20 degrees, ons (1)

by 30 degrees and one (1) by 4O degrees. 80 per cent of the
farecast winds which can be checked in the immediate locale wars
within obaerrationai limits imposed by the equipment itself., The

errers of 30 degrees and 4O degrees were the forecasts for the

levels irmedistely above and below 10,000 feet.

CCICLUSIONS:

a. VWeather conlitions during the five days priocr to ERAVD dey were
indicetive of a favorable trend for ERAVD, involving on an average,
easterly winds below 15,000 feet, with winds of a southerly component
above, HRAVO ninus 2 and FRAVO minus 1 days were especially favarable
froz & fallout point of view, The weather situastion presanted at. B
zinus 6 hours for a 24 hour period was setisfactery; however, as us-
faverable trezd was redicted to occur during the following 24 hows
singlp northwest winds were farecast for the 10,000 to 20,000 foot
10& This trend vwas borne out by leter observations.

be The forecast wind directions were well withir the norzal forecast
esTor, which nu.st be enticipsted., TForecasts of the sexe precisic as
those made in areas of dease observation petworks camnot be expected
The forecasts of rinis aloft t.o:- BERAVO were, aeverilhe-

less, epoaching the lixniis of buzan ability wkhich the et et presext

allows. g
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Lt. Colcnel, USAP
2l csuses Stafs 1-=tn=r Qf2icer

P

szst Valid 011500 to (21500 idaxch 1954,

3 ad 2‘: vetokx Observed Winds Aloft for CLZIOJY lapch 29354,

3. Xsg D75 2520152 Teb 1954, to CJIT SITVRI, re: Tieziher Cutlooz for Suse
we w=sg DTG 2705LLZ Febd 1954, to CJTF SZVR, re: Teather Cutloci: for S.2t 2

-

BE

5. Zemo for Rescord, 3-1, 1100M Teather Srieling w/2 Inz i
6. Uz-o fcr Record, S~1, 1800 ‘eesther Zxiel 3.ng. “
7. Zezo for Zesexd, 3=1, 24004 Teather Zriefing w/2 Incl. 1
€. l=cg for F.-.o..., OL.:CL' 224V0 Day esther Rriefing,

. Syzbol s for wzaiher Distrinution Chert.

10, Chamt F) = 1500 foot Streazlines and Teathsr Distribution Chart fe»

‘:":’:I‘:a .e... -‘a."y 19515.

2. Chazrt £2 - 10,000 foot Sireazlines for 2833002 Februzry 1954. F

£3 - 2\.,Du0 foot Streazlires for 2303002 February 195L. L

13, Czart ;,fl.. =~ LT,00C foot Streanlines for 2833002 Pebruary 1954.
&

lee TRzt £S5 - ...;as‘.ic 1500 foot Strezzline and Teather Disiribution valid
for 05,3, 1 izxch 1954.

15, Czamt #5 - Air Particle Trzjestcries for E to E plus 72 hours, :repared at

Z zinus § hours,
13, Chart é—"? ~ 1500 foot Sireaxlines ani TTezsther Distributica Chart for {
2218208 Tertruzry 1954, )
17. Czzrt #3 - 12,000 Zoot Streaclines for 2513007 February 1954.
3. Chart #57 = 20,000 foot Streazlines for 231B800Z February 195L.
15, Cnamt Fil - 40,000 foot Streamlines for 2218002 February 1954. A
e Chzst #11 -~ Ravisel Air Particle Trajectories prepared at E plus § hours. }
21, Chnart 712 - Coz;ieted Air Particle Trajectories prepared at H plus 38 houirs

|
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OFZCAST VALID 011500 TO 021500 LARCH 165y

gecersl Situaiion: Zasterly fiow ex‘:.en:‘.s to 7000 feet. Testerlies prevatl

to troporause. ZIriwetok Terzinal: 18 sztd 183 sctd 350 brim vsby 10 sfe

wind 0715, 2ZExini Terminal: 18 brim 180 brkn 380 brim vsdy 10 sfe wind

Pt

C715. Zxniwetok winds and temnst OO715 20820 LCE22 60718 €350, C3332 F1I¢

152511 P2C 222917 M7C 302830 MR24C 402532 M50C 502328 603308 700718 825230
90740, 2ixind Tinds and Tezes: OO715 208204 L0222 6CT18 63504 92508 FiAC
152512 P2C 202722 M7C 302528 M24C 402636 M50C 502730 60330 700718 830239
9OC7LC. Further outlook for Eniwetok and Zikini (Planning Only). De-

-

treasing clouds 2dini area. Litile change elsewhere, Iniwebok Clouds:

2/8 CJ tases 13 tcps LO with sctd isolated tops to 60. L4/8 as bases 180
teps 200. 7/8 CI near 380. lkdind Clouds: 6/8 CU bases 180 tops LO
with sstd isolated tops to 60. 5/8 as bases 135 tops 200. 7/8 CI near
330, 3205 3/8 CU bzses 15 tops 4O with scid isolated tozs to 0. 2/2 as
sases 180 toss 200, 5/8 CI near 380 afier 2100M, Freezing level 170.

Tropopause height 550 temp X 820, EHeight of contrail formation 350. Sea

and swell 6 feet froa BE Zniwetok, Bilkini, Ewajalein Terminal: 15 sctd
vsby 10 sfc wind 0510 tecpo 10 brim vsby 5 sfc wind 0615 in lgt sctd sawrs.
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28 Pedruary 195
== DRANDUZ POR HECORD
SUBJECT: 3=1,1100K Coomand Briefing i

b i

1. Persons present at the B=1, 1100M Command Briefing were:

¥ajor General Clarkson
Dr. Graves
Brigadier General YeGinley
Rear Mdmiral 3ruton
\ L!ro BQQ"'

Colonsl Covart | s
1t. Colonel Earbour
Lt. Commanier l2dden 3

The briefing wes conducted by:

Lt. Colcnel Bomnot
Captain Mayne=d, USN
Lt. Colonel Eouse

2. The 27000CZ February Teather Distribution Chart, with the 2703002
February streanmline = superimposed thereon was used for the present situa-
tion briefing. The undersigned menticned the fromtal system funnel jast
below Tfake, the deep trough associated with it which was reflected tiongh
all levels to 60,000 feet; the present high aloft to the east of Bildnl
which was also remsining rather stationary. The undersigned furtber aso-
tioned the easterly flow from the surface to 10,000 feet; the south east~
erly becoming southerly and south westerly below aloft associated with
this deep high east of Bikini, Next presented at the briefing was the
forecast for shot time: 3/8 cummlus bases 2,000 feet, top 5,000 feet:

3/8 eirrus 39,000 feet with widely scattered showers. The wirds were }
Ziven as per the attached forecast (Inecl 1). lLentioned tropopsuse as. -
55,000 feet zlso attached is the area forecast valid 280300 February to

010300 Yarch (Inel 2). The undersigned described the air particle tre= -
jectory forecast stating that all of & trajectories were to the KT «»~ ]
cept the 10,000 fest one and the 60,000 ones which wers westerly. ]

3. "Colonel House at this point contimed with the Radsafe portim
of the triefing, /

2 Incls 4.; é. 3:&::::

2. '.:.'ind forecast ‘ 1t Colcoel, USA?
b, arez forecast +taf? ieather Officer
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270310Z FEB 5,  IMCLASSIPIED

QFZ2ATIONAL
FRQU: TG 7.4 (AFLCAT) FRIGRITY
m .
20: H2A CANT ENLETXX KO 0

WCIP ESTES 031 FOR DISSEMINATION X AREA PCRECAST 280300 70 010300% FEB sl X
GZERLL SITUATIQN X MDT TRADES FERSIST LOER LEVELS X HIGHSR LIVELS DCDhe

- T2D BY STRONG CLOXTISE CIRCULATION EAST OF MAJURO X ENTISIKTERMUINAL X 20

SCID 380 EEXX VSBY 10 MI TEMFO 20 ERKN VSEY 6 1T SPC WIND 0918 TIITH GUSTS
70 30 K?S IN 10T SCTD SE:®S X BIKINI TERVTEAL 20 SCTD 380 ERXY VSSY 10 T
SFC TIND 0520 TEMPO 20 EFXM VSBY 3 MI SFC wIND 0920 WITE GUSTS 70 30 KTS

IX LST SCTD SEL3S X SSETO NS XD TEMPS 00918 20922 LOT2L 60926 81020

Ql116 F15C 15144 P6C 202410 2C 202320 M20C 402230 14L2C 502424 600LLL 700612

800714 900814 X FURTHER QUTLOGK FOR ZNTWETCE A BIKIXI (FLANNING GXLY) X
SLIGHT INCHRASE IX SHOTTIR ACTIVITY X SOGE DETREASE IN CIFEUS X EST-ETK
CLOUDS 3/8 CU BASES 20 TOPS 4O WITE SCTD ISCLATED TOPFS 10 60 X 5/8 CI XRAR
380 X TRMPO 5/8 CU BASES 3 TOPS 60 WITH SCID ISCLATED TCPS 70 70 X 2/8 AC
BASES 120 TOPS 110 X 6/8 CI MEAR 380 X BIKINT CLOTDS SANE AS RUTMETE X
SIGIIFICANT CLOUD AREAS X PATCH SC EXISTS OVER EASTERN MARSHALLS X CIEEDS
mmimmmm&mmxmx@mmxm'
POPAUST ESIGHT §50 TECP L34C HIIGHT OF CCNTRAIL FGRLATION 370 X SEA AXD
SSIL 8 FT FECY BXE AT ETTENE AND SIKINT X KTAJALEIN TERMTIAL X 15 ESEK
VSEY 10 1T TETFO 10 EEK VSBY 5 1T SPC DD 0815 FITH GUSIS TO 25 KIS in

XD S30aE3s

HERSCEYL H SLATER, LTCAL, USAF

nrL 5

i S atunhand g
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28 Pebruxxy 1954
IEXCRANOX FOR RECCRD

SUBJECT: B mimus 1, 1800 Hour TGeathar Briefing

1. The following perscnnel were rresent for this briefing:
Major General Clarksom, Brig. General XcGinley, Dr. Grsves, Dr. Ogls,

* ¥r, Reeves, Dr. Duans Sewell, Colonel Cowart, Mwuu.

Colonel Houss.

2. Mamavmshatm-ﬁn;mmmmthw
winds at 10,000 fest were manticned as ths only significant changs
to the 1100 hour briefing given this morning., It was pointed out
that there mas a tendency for scutherly winds, which were very light,
& 10,000 fest. 1i. Colonsl Houss continued with t.h.rldntobrhﬁ-‘
ing.

L 6
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él : 1 Yareh 1954

1R NDUK POR. PECORD
SUSJECT: 2400) Teather 2riefing Prior to ZRAVO Shot (B~05LS hours)

1. The following personnel were present for this briefincs L2 jor Gene-
ral Clarkson, Dr. Graves, Brig. General lzGinley, Brig. General Estes, Dr.
Ogle, Dr. Duane Sewell, lfr. Reeves, Capt. Enickerbocker, Col. Comart, Capt.,
Laynard and Lt. Col. House.

2. The weather briefing was opened with a general statement on the
synoptic situation over the Pacific area. It was mentioned that there was no
significant’ change fraoa the briefing this morning, and that the weather in
geaeral was holding up for shot time,

3¢ The attached forecast was presented (Incl a) which stated that at
shot time there would be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumlus, bases 6,000 feet, tops 7,000 feet; L/8 thin cirrus at
35,000 feet; widely scattered light showers in the area, but none over shot
site at shot tize; and comtrail forzation level at 35,000 feets The tropo=
pause height wes 55,000 feet; temperature =78°C. Kention was made of the
40 knot winds at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to LO thousand feet over this area.

4e That there might be same locally induced westher caused by the de-
tonztion itself was mentioned, as well as the light and variable winds at
1C,00C feet; that these winds would likely have a westerly cocponent; and
that the level from 7,000 feet through 1L,000 feet was 2lsc very light and
variable, the tendency being for a westerly compcnent at all these levels.

5. The terminal forecast for Kwajalein and Waks was given next, stating
that Take had been quite poor, with low ceilings and frequexst showers but
would izprove for shot time and would have broken cumilus and cirrus with
scattered showsrs in the area. For Kmajalein it was stated that there would
be contimuous showers activity, and that they had been having broksn to oo=
casional overcast lower clouds with occasionzl showers. These showers re-
dused visibility to three miles, The latest winds aloft used in this brief~
ing were the 2100 winds from the USS CURTISS (Incl b). These winds, aloag
with the @scussion of the air particle trajectories completed the itezs

dis:usu&%n .the weather briefing.

e s/
6. It. Col. House followed this with the radsafe briefing. It was de=
cided to have an additiona) look at the latest :6.-::17;':. oLoC,

/
Y
o C. e 3%-
2 Incls * It. Colonel, USAF

. zst
;. Tg.:. giﬁi& . Stal? Treather Cfficer

oL ? i
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1 Zareh 195

IECRURY 702 IROGRD
SIBJECT: Teather Eriefing at OLOY, ER4TO Doy

1, The following persomnel were rresent for this brisfing: Gensral
weyland, lajor General Clarlson, Dr. Graves, 3rig. General NeOinley, Mrig,
M !’“., Dl'. 051., n!'. m m, h. m. mm‘
w w &nd Lt, Colonel House,

2. The CUETISS winds aloft for midnight and 0300 were discussed is
vm&thonlnimﬁputbsbtdu,thlm%mfﬂt
11,000 feet Deing scrutinized the most (Incl a). The area forecast for

shot day is also inclosed (Inel b).

3. 1. Colomel House further discussed the radsafe situstice after
which it was decided to go ahead with the shot as scheduled,

et

. . It. Colonel, USAP
2 Incls Staff Testher Officer
a. CUETISS winds alaft |
for 0OOCK and O300M

1 Mareh 5%,
be Ares Forecast for
Shot Day
# :
e /
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FRCU:. TG 7.4 (4FLOAT)
70: UEA CET DTENK

mmmmnmmxmonxmmrm VALID 010300K 70 020300 ¥AR L
X GRERAL STTUATIQN X SEALLOY LAYER OF BASTERLTES EXTEDS 70 5000 FT OVIR 4¥7 X
TESTELLY TINDS ALQPT PRSVATL X EDIETCE TERMIAL X 20 ZKN 380 SCID VSBY 10 I &re
mmmommoumnvsszsm‘mmmmymmnmmmxa
SCTD 380 SCTB VSBY 10 kI X SFC WIND 0720 T=/FO 15 EREN VSEY 5 AT in IGT? LIDELY
SCTD SESES I EXTIENS XIMS AND TEMPS X 00720 20723 40816 63012 83012 03212 M1
152415 P3C,202304 K5C 302325 M26C 402335 ULBC 502638 600413 700512 800725 00718
BIKIET TOOS &0 TZ7PS X 00720 20822 40818 63210 83210 03312 F11C 152518 P3C
202612 M50 302325 M25C LO23L2 LLBC 502735 60L&V 700809 800825 900718 X FURTHER
CUTLOOK FOR EVLIETGE AND BIETNT (PLAMNTNG (3LY) SLIGHT I'CREASE I¥ LOT CLOUNI-
Y'BSS AND SHOER ACTIVITY X ENTIZTOK CLOUDS 2/8 CU 2ASES 20 TCPFS 40 TITH SC
ISCLATSD TCES 70 60 2/8 SC BASES 50 TOPS 60 4/8 CI INZAR 380 X BIKINI CLOUDS X
z/acumzomrswmscmxsoummsmwz/ascmsomrséo
a/scnmasoxsmmmmmtsxsm:cmsmmwm-
SIVE SHEET OF MIDIEE AXD 10T CLOUDS EXTEDING EASTIEST THROUGE RAE X FEIXZDG
mm.uoxmmszmmssommecmnorco:\mrmﬁm 360 X
SZA AND SREIL 6 FT FEOM BYE AT ETVEICK AID BIXKDI X KRAJALEIN TERVDUL 18
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D 5-8/8 HIGH CLOUDS

l-4/8 HIGH CLOUDS

5-8/8 MIDDLE CLOUDS

1-4/8 MIDDLE CLOUDS

@Ry 7-8/8 STRATOCUMULUS
@B 4-6/8 STRATOCUMULUS

CXD 1-3/8 STRATOCUMULUS

INCLOSURE NO9

A 7-8/8 cumus ;

Y | RAIN .

LEGEND . - |

‘ CUMULONIMBUS

A\ 4-6/8 cumuLs
T\ 1-3/8 cumuLus

SHOWERS

RAIN

- \~ L O

| Z THUNDERSTORM _|
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SECRET

I8 B
RADSAFE NARRATIVE SEQUENCE OF EVEM

By the morning of B-l day, the wind patterns (forecast and actual)
were favorable but the trend of the observed resultant wind patterns
was toward an ucfavorable or marginal condition. Ko transient shipping
was reported on the B-2 day P2V sweep centered on a significant fare-
cast cloud movement on true bearing of 300° ocut to 800 miles from &Z.
The B~1 day search by P2V out to 375 miles on & forecast significent
cloud movement on & true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course amd spesd would take her
outside the bazardous area by snot time, At the midnight briefing, the
forezast offered a less favorable comiition in the lower levals (10-25
thousand feet). Resultant winds at about 20,000 feet were forecast in
the direction of Rongelap and Rongerik (Figure 1); however, it was cone
sidered that the speeds and altitudes did not warrant a conclusion tmat
significant quantities and levels of debris would be carried out so far,
TARE Site was forecast to be well in the fall-out arees and NiAN Site to
be in a fairly high intemsity area. Since the 3-1 day forecasts gave
winds tending significently toward ZNE, a decision was mede at the mide
right triefing to search on B day ahsad of the cloud, i,e., centered on
true bearing of 65° out to 600 KM and to warn ships out of the 450 KM

zinisna radius, .

The routine B~18 hour advisary to CINCFACFLT indicated 20 signifi-
cant fall-out forecast for porulated lMarshall Islands, and no safety pro-
blems on air or surface routes except surface routes between 275° clock=
wise to 80° out to & radius of 450 RN with possible significant fall-ocut
in thls area. Ko kmown shipping was in the forecast fall-out area. The
surface radex was forecast for shot time to shot plus six hours to de
oriented in a narrow sector to the northeast and a wide sector to the
south, with an additional circular radex area around GZ of radius 15 miles
(Pigares 1 and 2), The sector pointing at Rongelsp was considered insipg-
nificent due to the low altitudes from which fall-out could occur and due

to the very light winds acting on the levels involved,

At the 0430, 1 March bBriefing, no significant change had been ob~ !
served in the midnight winds received, however, a radsafe recoznendation _
was made tQ.move the task force stips radially further out from the mini~

zua of 30 ;to a zinimom of 50 KM in the SE quadrant., The low levael
cloud was fitecast to ovesrun the TARE camp and move on to the east with
a grong poS#ibility of overrunning NAN, The resultant winds polnting at
Fongerik and Rengelap were light and were not forecast to transpast sig-

ni%izact delris to these atolls,

At 06,5 the BRAVO detonation was accomplished without bacard to
task force personnel., The bunker firing perty reporied in safe, but by
0725 the radiation levels were reported rising at the bunker, These
levels contimued to rise to ebout 25 r/kr. The firing party was coo~

: | RESITCTED DATA
SECRET  'ioor i
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sidered to be in a reasonably safe position since the persoanel ware
ahla da cabd dwuba o walt comadandad cemoe Foae do L. L._C __ - da__
QULT VW gV ALVO 8 Wedd CVieCivaou ar'oa USTp LE vO8 TUDXET, Tead

approxizately 35 mr/hr.

The clond tracking (by WB-29, Wilson 2) during the morning of B
Day indicated no contamination of comsequence moving toward Exmiwetok
or Ujelang at ten thousand feet. The afternoon upwind mission for Wile
son 2 was & 30 degree sectar out to 500 KK centered on true bearing of
70° from GZ. During the upwind portion of the cloud trackerfs missiom,
readings were from 100 to 500 wr/hr at ten thousand feet. During the
morning ‘the B Day P2V sweep in front of the cloud encounteced contamine
ation early in kis mission. This P2V was replaced by another, which
coapleted the search to 600 KL

A repart was received about 1500 on B Day that the AEC/NYOO instrue
ment in the bands of the weather detachment on Rongerik bad gons off
scale, These instrunents bad a full scale reading of 100 mr/kr. The
off-scele report was not viewsd with concern since task force ships
ware experiencing readings (while steaming south) of mare than 100 ==/
Ir (The BATROXO going as high as 1.0 r/hr on the £1light deck). Con~
sidering the distance (133 KXM) and a cloud tracker at about 1945K, 1
Karch, reporting of zero contamination over Rongerik, it was generally
believed that Rongerik and the task force ships were caught in a gene~
ral pattern of finely divided (95% less than 5 microm by cascade im-
pactor) particles over a wide area moving ERE to B, The weather de-
tachnent was advised of this condition. Nevertbeless, the ABC/NYOO
Iwejalein Flight ABLE was requested at midnight to be run the following
aoraing, Kwajalein Flight ABLE pattern covers all lMarshall Islands
north of KEwajalein, axd up to Taongl as the northern-most turning point.
herial readings taken on the flight are extrapolated to the ground.

About 2000 the task force comander was hriefed on the overall site
ustion es was known at this time. This included the results of some im~
1tial dansge and radsafe survey informstion takea about noonm by hellcop~
ter, reports from the sampling aircraft (P-84, B-36 Pestharweights and
B-36 Coatrol), the first twelve hour cloud tracking mission (¥ilscm 2)
and the first few reparts on the EF12 to FF24 bour cloud tracker (Wilses
3). THe upwind mission for Wilson 3 was & 30 degree sectar out to 500
KY¥ cenfaced on true bearing of 65 degrees froam Ropngezrik, followed by &
vectored mission to 17N 163E 40 base st Eniwetok. The task force com=
nander was advised that feirly hesvy contamination had been sncountered
by Filson 2 4in the sestor portion of kis flight and that oae F2V alre
craft had been contazinated in about the sane region. The task force
comnander was advised that the readinzs takes at tes thousand feet by
the cloud traskers were thought to be on the oxder of magnitude of tiat
encountered by the task force ships. Sinse the cnly sigaificent cooe




taxination was found in regions which confirmed the forecast cloud trae-

Jectories, the requirement for BF2, through E48 bour tracking coversge
was cancelled,

As a result of the repart from Rongerik, the adviscry to CILCFASFLY
at 2000 hours B Day included mention of fall-out at Rongerik plus xzénar
fall-out at Rongelap and other northern Marshall Islamds. The fall-out
was attributed to an Ef12 hour changs in the forezast air particle tra-
Jectory for the twenty thousand foot level, This trajectory, foraely
zoving toward the ENE, was reforecast to move toward SE in a circular
clockwise path through scuth to west. The CINCPACFIT sdvisory inclnded
no health hazard problem for surface and air routes, tut that fall-out

on Bikini-itall. as wal)l se darmaca tan atristnras. wmanld

eral du..

During the trip back to Eniwetok on the night of B Day, the fleet ea-
countered a wide area of finely divided (aprparently less than 5 microa)
perticles which caused top-side intensities as high as 350 amr/kr. App~
ropriate measures were instituted by the Navy Task Group Cozmanier to the
affect that all personnel not essential to open deck duties would remin
indoors. Ship's weather doors were closed and the washiown systeas ope=
rated interzittently to hold down the levels.

Based on the aivisory from the weather detachment that their instru-
ment was off-scale, the Air Task Group, on the marning of Bl day, sext
a nonitar by axphibian eircraft to check the Rongerik situation, This
zonitor upon arriving over Rongerik, reported the atoll contaminated and
requested permission to start evacuation of perscansl., At about 1300
the monitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/hr one inch aff the ground. Ths Rongerik evacuation was completed in
two segments, the first group (8 people) coming out by EF30 hours and the
second group (20 pecple) by E£35 hours.

The special AEC/RYOO Kwajalein Flight ABLE, requested the previcus
right, had been instructed to meke an in-flight report upon resching Taongi.
(4 preliminary Flight ABLE report indicated 1350 mr/kr om the ground at
Rongelap, 445 mr/hr on the ground at Ailinginse and zero for Wotho.) Ahece
cordinzly, it was decided to start a destroyer oz the way to Rongelap ia-
rediately and to set up & Sh-16 amphibian with monitors to check the sur-
face conditions at Rengelap before dark., The destroyer was directed to
be o2f Ronzelap peady to start evacuation at dewn the following day, 4
Trust Territcry:¥spresentative with interpreter was reguested to move by
FBY fro= Xwajalghn to arrive et Rongelap at the saze time. The Si-15 was
set up, two respémsible monitors were especially iriefed to zake realings
st waist heizht, use several meters of the same type for cocparison and
t0 use d4<ferent types for cross-check. An average realing of l.4 r/k
zade in the living area of Ropgelap Islend by these monitors was used in
the decision the saze night to order the destroyer to coxrence evacuation
cperations at dawn. ZEvacuation cperztions began about 0730, 3 larch axd
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and were completed by 1030 the same date. Interrogation of natives dis-
closed that all were present except 17 who were fishing at Ailinginae,
Following the Rongelap operction, the destroyer proceeded to Ailinginae,

renoved the remaining 17 and proceeded to Ewajelein. 4 total of 17 males,

20 feacles, 15 boys and 1, girls were rexmoved by destroyer and disem-
barked st Evajalein, 16 old and sick were moved at about 0930 bty FBN
to Imajalein, Decontamination of all natives was accomplished during
the trip to Ewajalein,

The full report from AEC/RYOO Flight ABLE indicated Utirik ground
contamination at 240 m/kr at 1651N, 2 Karch and 76 mr/hr at &bout 1716K,
2 Earck at 41luk, the nearest populated island to the south. Bikar, the
nesrest 1sland to the north was determined to be unpopnlated and contam-
inated to about 750 mr/br at about 1600K, 2 March, Taongl, the next
nearest islend to north was 1.5 or/kr and umpopulated. Based on these
facts a decision was made to start anotber destroyer to Utirik to an-
ticipate an order to start evacuestion at dawn on 4 March, In the mean-
tize a F2K wes set up to ground survey Utirik on 3 March while the des-
troyer was on the way. The infinity docse of the Utirik natives was com-
puted at 58 r. The decision to evacuate was made and the destroyer or-
dered to start evacuation the following morming, 4 Merch., 4 total of
47 males, 55 fezeles, 26 boys and 26 girls were removed, decontaminated
on the destroyer emrcute to Evajelein end disembarked on 5 March, Ques-
tioning of natives disclosed that all had been removed., The destroyers
which evacuated Rongelsp and Utirik were directed to obtain drinking
wster samples froz these atolls. A check of the wmater samples indiceted
from 2 to 28 tines the task force standard for full time usags.

With the decision to evacuate Utirik made and the machinery set in
motion to accomplish this operatiom, the status of Ailuk was put up for
consideration, Tris atoll has & populetion of 4O0l. The infinity dose
was deter=ined at less than 20 r, 4.e., less than the minimum standard
used by the task farce for its sampling aircraft crews, This vas the
major factor in the decision not to evacuate Alluk,

During the afternoon of 2 March a directive was issued to execute
Xwejelein KYOO Flights BAKER and CEARLIE. These flights cover all lare
shell Islanis south of Xwajelein, The flights were set up on the assum~
ption that the twerty thousand foot trajectory could have brought con-
taripstion arcund to the socuik and west and contaxinated some of the
southern larshalls, The flights were executed on 3 Merch., Nosigni-
ficent ground‘eomtesiration was found., 4in additional KYOO type flight
was perfarzed over the Gilbert Islanis for the same ressons. No sigai-
ficent contamination was found,

On the besis of Flights ABLE, BAKER and CHARLIE, it was detercined
thst po further atolls would need to be evacuated. The atfcn'; wes there=
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fore concentrated on those popnlated atolls indicatirg more than 10
ar/br at E plus 24 hours and which were not evacuated. Far tkis pure
pose a special survey was set up under the technical direction of Dr.
Thomas N, White, H Div, LASL, assisted by lajoar Robert Cres, Hq JT?
SEVEN, to start froz Ewajalein on 5 Earch by FBM.

Following the survey under Dr. White and Major Crea, the naxt
effort was directed toward acquiring data on the evacuated atolls in
order that the effects of the radietion could be bettar evalusted.

The investigation included ground monitoring and the teking of soil
and water samples froz living areas, Secondary purposes vere efforts
to reduce the adverse impect on real and personal property of the tasty
departure, to determine radistion data of scientific interest and to
eveluate the time of reoccupancy by the former inhabitants. This of-
fort was assigned to a destroyer in arder that warking parties would
haeve a floating base for cperstions ashore and decontamination facile
ities afloat, The tectnical direction of the effort was placed under
the supervision of Dr. Eerbert Scoville, Technical Directar, Armed
Forces Special Fespons Project, assisted by representatives of CASTLE
Froject 2.5a. The rehsbilitetion partion of the effort was placed
under the supervision of the commanding officer of the destroyer. ZThe
party with equipment departed 7 March for Kwajaleln to join with the
Trust Territory representative in a FEN rendezvous with the destroyer
at Rongelap early morning of 8 March,

Arrangenents were made to air ship soil and water samples to
Eealth and Safety lLaboratory, AEC, New Yerk Operations Office, Atten-
tion Mr. Nerril Eisenbud, Mr. EBisentud was requested to provide the
task farce with decay information and activity per unit ares on the
soil samples and activity per unit volume on the water sarples, BHe
was also requested to make such other analysis as he thought neces-
sary considering the umisual circumstances and interest in ERAVO Evesnt.

Detailed reports by Dr. White, Dr. Scoville and Major Cres deve-
been distributed separately to interested agencles. Contimuing strveys
of the evacuated atolls have been made for picking up of animals for med-

ical studies, rehabilitation and for studies of marine life. Repartis o -

these activities will be included in the above distribution as tiey be-
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6 Incl Coe? ’ RICELRD 4. EOUSE

1. RadSafe factors Considered at 1t Cclonel, USAF
the Wea RadSafe Comzand Brief- Chief, Teck Ops Branch, J=2

ing.
2. Kepo for Record: with 6 Incl covering

RadSafe Eriefing material as presented
at Cmd Briefings for ERAVO. W
3, Discussion of Off-Site Fall-out. !

. 4. Cloud Tracking Operetions. - ——oog
5. lR: Protection of Transient Shirring
During Operstion CASTLE. :

6. Apalysis of Falleout Following ERAVD
Event with 4 Incls 5=

e o
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RADSLFE F4CTORS CONSIDERED AT THE WEATHER/RADSAFE COLVAND SRIEYINGS

1. Resultant wind diagram, forecest winds for EOU Eour.

{“ 2. Surface RADEX: H to E plus & hours, bearings, radius;
( hot araas, cool areas.

3. 72 hour cloud trejectories given by WX Officer to ad-
vise British and CINCPACFLT. Saxzpling area and BU sampling
area; need for penetration authority.
L. Air RADEX: Not used at briefing unless requasted. i
Alr PADEX plotted and displayed in Redsafe Office, Does not i
basically affect decision. Sampling region given by hodograph
or 72 hour trajectories.
5. Outlooks: (3ased on).
a. Bikini (bodograph) _
g b. Eniwetok (hodograph)
¢. UjJelang (bhodogrepn)
d. Netive atolls in SE cuad (hodograph)
6. Control destroyer (hodogreph)
f. ATF for YaGs (hodogreph)
€. A4ir Routes
(1) Taru wake (72 hour trajectory)

(2) Thru Ewajalein (72 hour tra.jeotoryj

h. Surface routes inside 500 riles (approx 1 day cloud ¥
travel). Plot of transient ship chart at briefing (hodograph) s
1. :CIiCPAC edvisory (72 hour trajectiory), netive out- r
lcok; Air eak sucfece routas. .
AI.I‘.%ZBOVE INCIIJDED IN CLOUD TRACLING PLAN
: 6. Suz-ary: Evaluation as (very favorable) (Favorable)
. (Favorzble except) (Unfevoreble) Radsafe condition for shot
: tims,




W=

5 Xarch 1954

XEZORANDUM FOR RECORD:

SUSJECT: RadSafe Material Presented at Teather/RedSafe Command
Briefings for BRAVO .

dttached hereto are coples of material presented to CJTPF F
SEVEN during the period H minus 48 hours through H minus 2

hours 'ror. BRLAVO Event,

)
6 Incls: R. A. BOUSBE ‘
l. 2/R: E=-48 hrs TRX : Lt Col., UsAY
Briefing for CJTF SEVEN RadSafe Officer
2¢ WR: 5’36 hrs ™X :
Briefing for CJTF SEVEN
3. ¥/R: Command Briefing,
1100, 28 Fed. 1954.
b. Y/R: Command Briefing,
1800K, 28 F.b. 1954,
5. 1/R: Command Briefing,
OOOOK, 1 March 195‘00
6. X/R: Finel Veather and
Radsafe Check, O4L30M,
1 Xarch 1954. '
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1 Larch 1954

MEMORANDTY FOR RECORD:
SUBTECT: H-48 Hour TWX Briefing for CJTF SEVEN

262016Z FEB 54 S
CJTF SEVEN
. OF eSS~ PRIORITY
CJTF SEVEN (AILIN) ‘ p &

.. X X
t%eather outlook for sLot day follows: Clouds and weather:
Scattered cumulus, scatfered 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 tc 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 favorable

’ 1 1
~t Col Sonnot % Cc.D. Boanot

v/R: cCocpiled by Bomnnot, House ani Layneard.

CERTIFIED TRUE COFY:

'S/ Re.dhe Eouse@ﬂsw . ,

F 8
/™% R.a. HOUSE
Lt Col. USAY

Y e e any
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- LTCOJ, BONNOT 1T COL C D BOXNO?

1 Yarech 1954

YELDRANDUN FOR RECORD: ?
SUBJECT: E~36 Hour TWX Briefing fer CJTF SEVEN l
2705L4LZ FEB 54 m ,
CITF SEVEN OPPRATICNAL TIONAL }
. o DAEDIATE DATDIATE |
o |
17 3 ) o]

CJTF SEVEN ENTWETOE 4ATOLL (AMIN)

C1G 7.3

Veather outlook as of 270500Z for Eravo day follows: Clouds
and weather: Scattered cumulus, scattered cirrus, very widely
scattered showers. winds: Surface to 15,000 feet, easterly [
15 %o 20 knots; 15,000 to 25,000 feet, easterly 10 to 15

knots; 25,000 to 30,000 feet, southerly 5 to 10 knots; 30,000

t0 50,000 feet, soutawesterly 20 knots; 60,000 feet ncrtoeecsterly
10 to 15 knots. Radsafe outlook for BEniwetok and Ujelang very
favorable; outlook for Bikini favorable. XRequest you take actioa
on confirmation of execute order (Item 38 Checklist). Ogle and
Graves and Reeves recommend confirmation. Bruton interposss no

objection. '

o

.
czarngi:‘ "RUE CGPY:
§odRvannc

RQAO Eous.
Lt Col., US4F

}'/R: lexbers present: Greves, Ogle, Reeves, Boanot, Eguse, LajBaré.
Dr. Graves called Adm 2Bruteon. R4H



