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" MEMORANDUM FOR REC 02D

SUBJ'.EE‘I'\’BRAVO Shot, Operation CASTLE ;
l. - PURPCSE: To make & mace T rEcord operational as-

pects tha.t were considered prior to BERAVO event of Operatioca
CASTLE ard to apalyze the resultant situation in light of
available pre-shot and post-shot inforzation.

2. GENERAL INFORLIATION: 0peration CASTLE is pleanned to
consist of a series of seven detonations at the Pecific Froviag
Grounds, which encompasses Eniwetok and 3ikini Atolls. 3BRAVO
is the code name that was given the firirg of the first device,

r SHRILP, at 0645 ¥ on 1 Merch 1954, off Namu Island, Bikini Atola.

' : Subsequeat to BRAVO detonatioz radioactive dedris fell
on certain inhabited etolls of the northera lLarshall Islands.
Radiation intensities rose to levels sufficient to warrant eva~
cuatian of four atolls and ell personneds were rexzoved froa these
.atolls to Ewajalein in accordance with ths operaticnal emergency
plan of JIF SEVEN. Aress evacuated and’ ganza dosages received
are indicated below:

ATOLL POFULATION DISTAKCE FRGi DOSES RECEIVED
| GROURD ZZRO

Allinginae 17 79 N e R (emu.a)

Rongelap . - 82 100 X  100-130 R (computed)

Rangerik 28§ 133N  40-98 R (£1lm badge)

Utirik . - 154 . 270 N 17 B (computed)

(#) 28 Amotlca.n Sarvice’ personnel. 25 USAF Wweatber Dstach~
aent plus 3 USA Signal Corps persaanel.

All evacuees are under competent cedical care.

S, PREVIOCCS EXFERITICE AND CIARACTERISTICS OF NUCLEI
DETONATIONS: <edioactive debris is an incereat charectesistie
of e2ll nuclear detonations. It originates Irom fissiono freagments
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which are the residue of bamdb elemsnts and surface materials,
s0il and vater, made redicactive by eccozpanying radiatioa '
fields. Debris is sucked high into ths aitosphere by efter
winds of the erplosion. \hers this radicactive debris will
fall is a cejor rre~-shot consideration end primerily (nfluences
the decision to detonate a nuclear explosioa at a certain tims.

The area over which radicactive debris is spread ead the
intensity of fall-ocut on the ground are deter=ined by the yield
of the explosion as well as by wind pattern since the larger
the yleld, the more surface rateriasls are sucked up into the
cloud and the more fission fragments are availeble. The relas-~
tionship between yield and fall-out is known oaly qualitatively.

4. PRE-S3IOT INFOAATION: The operational aspects of the
BRAVO experience were plannea and caaceived in the light of
experience geined from previcus' operations. These factors were
coasidered:

a. The basis for forecasting whare fallout will go
is experience gained from ovarseas test operations CROSS20ADS,
SANDSTONE, GREINBOUSE and IVY and to a certain exteat frox tests

" at the Neveda Proving Ground. Prior to the firing of 32170,

only oae megaton yield device (IVY-LIRE)-had beea detam=m ted.
Although conscieatious efforts were rade o docuzent the fall-
out from LIKE, only adbout 5% of the total dedris could ever de
accounted for. ’
The technique used for forecasting fallout pat-
terns is to consider the cloud as a szell area source (addut a
15 mile radius); then add vectorially Zorecast winds fro= ihe
surface to approxicately 100,000 feet. The next step is 0
outline an area on the ground where fallout is expected. This
area is computed dby teking into consideration particle size,
diffusion into the atzmosphere, wind pattern, yield and source
radius. Such patterns have been largely coafirmed dy experi-
ence in Nevada as well as by the meager data availadle here.

et

-~

-  @e The surface radex was plotted, with an insurezce
factor edded, i.e., smaller particles then previcus experlezcte
indicated necessary were coasidered. Tkis doubdled diszances
from ground zerp vhere fallout vwas predicted to occur.

4. The upwind intensity of radiatios levels at vali-
ous distances was oonsidered o be of the saze order of cagni-
tude as for IVY-LTKE. Radietion versus distence lipes ware
transposed to Bikini Atoll. —_—
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e. A critical prodlem in prodictlng fall-sut ia-
.s forecasiing the stability or lack ol s:iablility of tle
= .attern after snot time. Since radicective pariicle tra-
- °" , determiged primarily by the winds at each level, it i
® «d that winds must be Iram favorable directlioas o> vasy- ‘
* .°hin the outer limits oa fevoradle di-ectio.a ducing the
¢ .2 fallout. The criticel fallout period was ccasidered %o
'-:he order of twelve to eighteen hours fo- significans
-5 to occur. The variation in tine arises froz coassiders-
>f wind shear, with more diffuse and less sigzificaat ia-
(eS8 at a given time associated with large aazguler axd {
syear. Tor this reason, it was required that actuel wizd
_«atiohs and forecasts irnmadiately before shot tize aad
<out shot day be continuously coasidered in their relatioa

“.s forecast conditions for the first twenty-foir hours
;30 Shot °

'
W D DA PRI TG~

. PRE-SHOT BQ.L.ING‘: The following were presented at
~=-shot cozmana briefings:

-

a, Weather

Weather conditions during the five days prior to

" adjicated a favorable trend for BRAVO day with easterly
- - .elow 15,000 feet and winds of a southerly ca=poaeaat :

.. The situation presented at E-8 hours for ths subsequeat
< period (18 hours after shot time) was satisfaciacy. The
- +>period to begin 18 hours after shot time was predicted

* an unfavorable trend as northwest winds were forecast
- 10,000 to 20,000 foot levels.

b. RadSafe

. i o b oniur o i ton o Stk s 420 v ahigie 8 st Yol B BB = a0,
prev? . d ‘ \

(1) Resultant wind diagrams including latest
=™ winds and forecast winds for E Eour and the 72 hour
ajectories, which gave a fellout pattera in a aarrow
" 5 the east northeast end & wids (140°) sector to the
“sh very slow resultant winds. (See Figure 1).

sor i

:. (2) Surface radex, E to'H plus 6 hours. (See
(S) Outlooks for:

(a) Bikini: Unfevoradble; Eaiwetsk: Favoradle;
?avorable, end the native populated atolls in socutdeast
from ground zero favorable, since resultant winds ia
"tion of these erees were considered too slow %o zove
at rallout to the atolls involved.
!

Raan - DANPSIH -*‘

(b) Tesk Force leet: Favorabdle, providol
14 out at leest 50 ziles.
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e. A ¢critical problem in predicting fall-out in-
volves forecasting the stability or lack of stability of the
wind pattern after spot time., Since radicactive particle tra-
vel is determined primarily by the winds at each level, it is
required that winds must bs from favorable directions or vary-
ing within the outer limits on favoradle directions during the
time of fallout. The critioal fallout period was considered to
be on the order of twelve %0 elghtaen hours for significant
fellout to occur. The veriastion in time arises frox considera-
tions of wind shear, with more dirfuse and less significent in-
tensities at & given time associsted with large angulsr and
gpeed shear. TFor this reason, it was required that asctusl wind
observations and forecasts immediately before shot time and
throughout shot day be continuously considered in their relation
with the forecast conditions for the first Ttwenty-four hours
gfteT the shot.

5. PRE-SHQOT BRIEFINGS: The following were presented at
the pre-shot cammand briefings:

a. Jeatier

Weather conditions during the five day= prior to
BRAVO indicated a favorable trend for SRAVO day with easterly
winds below 15,000 feet and winds of & southerly camponent
above. The situetion rresented at H-6 hours for the subseaguent
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 forecast
for the 10,000 to 20,000 foot levels.

b. RadSafe

(1) Reswlitant wind dimgrams including latest
observed winds and forecast winds for E Hour and the 72 hour
cloud trajectories, which gave a fallout pattern in & narrow
sector to the east northeast and a wide (140°) sector to the
south withk very slow resultant winds. [See Figure 1), pm »

(2) Surface redex, I to E plus 6 hoURlwee {Soa
(3) Outloocks for:

(a) Bikini: Unfavoreble; Eniwetok: Favorable;
Ujelang: Favorable, and the native populated &colls +n Southeast
quacrant Trom ground zerc favorable, since resultant winds in
the direction of theze areas were considered too siow %o rove
sigrificant fallout to the atolls involved.

Figure 2).

(b) Task Force fleet: Favormble, provided

————

ships moved out at least 50 miles.
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(e) Alr routes through Wake end Ewajalein: ;

MQ
(4@) Sarface routing inside 500 miles coasi-
dared i.l its relation to m known transiest shipping: favor-

o Bclentific
(1) Bigh altituds sampling operations ~ favor- "

. (2) Light trassaission for scientific experiments -
mn:

-@e lack of fallout information from previous shots
of ecmparedls yield was a seriocus bhandicap. _
e 7 - )

o - - X/ﬁ

6. The original source cannot de considered as a
poiat or a relatively saell ares but must be considered to be
Gk area o about a hundred £iles in disxeter. This dismeter
also depexis yiold. .

4. The ralicectivity of the debris can be cansiderad
Jroportional to yleld. 32adiocactive material in the .
cloud was thus two to three tices was was expected.

o An appreciadle fraction of the observed fallout
ean only be accouated for dy assuning thet it origlnated in
the stratosphere. Yor such particles.to reach the ground at
ocbsarved tines, their diemster ust have deen in excess of 100

f. ZForecast for shot tiz=e winds at shot time was
essentielly corect. Variation frca forecest trajectories was 3
approxirately 10 desrees in significaat urper levels; unfor=-
tunatsly, the veriation wes it the wrong directian (See Figure !
S). The saall vecilations observed at lower levels were also L
in an cafevoredle direction. iisvertheless, the accuracy of
the vinds alolt JTorecest aprroached the lizits of accuracy of '
the wind odsesvations themselves and were well within the nor- :
£al forecast error.

g8+ The fallout pettern extended fram the Bikini
atoll to the eest no-theest. Considerable widening of the '
pattern took place due to diffusion. The Mtensity of the

5
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patiera on the ground was due rrimarily to superposition of
smshroom cloud fallout oa the stez cloud pattera; aad the
1~ § attributed to the narrow cone within
wich the winds were acting. The theory that a significent
not come from the stratosphere is not substantia-
ted by the facts of BRAVO.
For

futare high yield shots, the forecast and
cheerved winds for the first twenty-four hour post-shot period
should receive as much exphasis as analyses made for shot tice.

P 0%: ZEwvacuation tock place in accordance
wuth al esergency plan and without incident. Zvacua-
tica wmas not effected priar to detonation because no signifi-
eait fallout was expscted on inhabited areas.

- - -

. AIVING.GAAYES - P. W. CLARESON
Ssientifiec Director Xajor General; U.S. Army
Cammender :
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1l vareh 1954

VEMORANDU FCR RECORD:
SUBJECT: Command Briefing, 1100, 238 FPedru=ry 1954

Kembers present: Gen Clarkson, Gen }cGialey, Dr. Graves,
Adm zruton, Col Covart, Lt Col Earbour (in lieu of ¢ 7.k)
Capt kLaynerd, Lt Col Bonnot, and Lt Col EHouse.

l. In gezxeral, tae hodograph gave a forecast surfacs radex
in ths low levels ( zero to 15,000 rest) at about 50 =iles in 6
bours, geazrally orientated to tke west south west in a;;rcxi=sle-
ly a 30 degree secztor. In the high lavels, the ralex gave a 6
bour pattern centered on approximately 65 desrecs in a zarrow
coae approximately 20 degrees wids.

2., The 72-hour cloud trajectories indicated all levels 2
a narrow band generally 65 degrees true froa ground zero excejt
ths 10,000 foot level moving generally east through oorthk to
west and a 60,000 foot level moving soutawest and thea west.

3. Rad3efe outlooks were given es follows:
a. Blkipi stoll: Favorable.
b, Enliwetok atoll: Favorable.
c. Ujelang atoll: Very favorabls.
d. Native atolls in southeast guadrant: TVery feviratle.

e. Control DDE; It was rsccrmended taat the Ciatrcll TI3
be moved Irum & position 90 miles Viest oI Ground Zero tO a pCsi-
tion 230 desregs True, 50 zmiles froz Sround Zsro.

f. ATF end the YiG3: The plot oI the YA5S &zl ATT _
courses fram about E minus 2, hours to = ylus 2 hours wes zZilcele..
in geaeral, from ebout I minus 5 10 ebout E zinus J Lows e
ATTs and Y4Gs courses run approxizetely 25 to 20 =iles Ira= o
armed device anc the ATF departs from & positica ca tae e_;e €l 2
low eltitude radex at ebout E zmiaus ls bcurs to a p:iiticz &;;roxe
:mately 35 miles south of ground zero &% Z pius 2. T3e ZlTe-xils
of tae YAGS ead ATF were presentel fcr wiatever coxsid.retics
was necessary in view of their clcse proxiczity 0 3¢ 3evlle 23e

the radex.
>
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&« NO closure was reconmenisld ¢z eir aand suwflace
routes through Yaks and Evwajelein.

he KXo transient shipping was reporied withim 500
miles of Ground Zero. It was ;ointeld out that 8 minus 2 &2 B
minus 1 P2V sweep hed been sent out on head:ings of 1I00 desrees
and 330 degrees respectively. This was besed oa esarilier Zore-
casts. Since the winds sniftad around to a narrow baad to the
ENE, it was recommended that a B day P2V swee) aloag a beariug
line approximately 65 degrees be laid on.

‘1. It was recozmended that CINC>AC be aiviged oF he
following:

(1) 72 hours tirsjectaries.
fzj Very favorable outlook fcor native populatioces.
(3) No interference or the air and susface rcuses.

jJe It was recommsnded thati no change dbe zale in the
position of ths task force ships.

4. Io summary, it was recommended that RadSafe coniitioas
be considered very favorable on all points, but oaly Zavorable
at Bikini shot atoll.

R. A. HOUSE
&t col.. Uw
Radsafe Officer
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1 Lareh 1954

VRUORANDUM FOR RECOXD:
SUBJECT: Command Briefing, 1800, 28 Fedruary 1954.

lexbers preseat: Gen. P.W. Clarkson, Dr. A.C. Greves, -r.
Ogle, Dr. D. S®well, Gen. E. LcGinley, hr. J. Reeves, Col.
cowart, Capt ~aynard, Lt Col Bomnot, Lt Col House.

1. In general, the 1100, 28 February 195, briefing was
confirned except indications were presented that copditions were
getting less favorable.

2. It was asreed to let thi execute decision rexain fira

until the midnight briefing.

R. A, HOUSB
Lt Col., Usar
Rad Sate Officer
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1 Xarech 1954
A0 ANDUM FOR RECORD:
SUBJECT: Command Rrieting, 0000, 1 Yerch 195

Lenbers pressat: Gen., P.W. Clarkson, Gen. B. lcGinley,
sen. He Estes, Dr. A.C. Graves, Dr. W. Ogle, kr. J. Reeves,
Cr. D. Sewell , Capt. W.L. Knickeroocker, Col. W.S. Cowart,
Capt. R. a. Maynurd, Lt Col C.D. Bonnot, Lt Col R.h. Souss.

l. In generel, the forecast presented at ths zidnight

briefing was confirmsd, except that in the levels between 5

end 15 thousend feet tne forecast was light and varieble. In

an atterpt to delizneste direction to these winds, it was
determined that the best forecest that could be given was for

vie 10 thousand foot level, This was forecest to be wasterly

&t 10 knots as the most pessisrwistic situation. Consequertly

tkhe hodogrerh plot vas xads using the 10 thousend foot wester
wind in order to present the most pessimistic situation which
would occur. This picture gave resultant winds in the direction

of Rongelap end Rongerik, -however, it was cansidered that the
distence to Ronselap and Rcngerik coczpered to the resultant
w_nd speeds were such that no fell-out should reach those atolls.
From the farecast hodogreph the tims of travel to Roagelap wculd
neve peen ebout 12 to 15 hours. The hodograph plot did bowever
aiow that certeinly TARE site would bpe heavily contacinated,

end most likely NAN. The hodogreph gave two genereal fall-cut
areas. The lower level running from 260 degress around through
south to 90 degreses with a six hour fall-out line in the directica
cf the populsted stolls in the soutisest guadrent about 15 te
20 zfles out fror ground 2ero. The high level redsx ran froa
ebout 45 decrees to 80 degrees with a six hour fall-out line %o
7C zlles. (Since-the 6 hour fall-out lines wers cozmputed on abcud
100 micron particle size, it vas recommsnded that the dlstance
oe doubled for sefety. This acounted to considering particle

sizes dovn to about 70 microms).
/

2. Rd'change in the 72 bhour cloud trejectories.

3. ZRddcafe Outlooks were =odified es follows:
a. =2ikini atoll wes changed from fevcrable to uafavcrable.

b. Eniwetok etoll recained very favcreble.

c. Ujelang etoll remeinec very favcredle.
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d. Native atolls in the scutheast quadrant wers 4is-
cussed at this pcint and elsewhere in the briefing. The 08t result
of the forecast was that these atolls shoull recain favorsble cdue
to the farecast long time ¢f travel for fell-out to these ;leces.
Specifically, Wotho end Rongelap vere cossidered by nems and
position, these being the closest native populsted atolls in the
vicinity of ground zero.

- @, (Control DIE: iNo change reco—mended over ths change

zede 2t the 1100, 28 February ‘briefing.

f. ATP: It was recommsnded thst the AT.?s Ef2 hour
position be changed from 35 miles outh of GZ to at least 50 miles

south of GZ.
8. No closure was recommended on air and surface

- routes torough Wake and Ewajalein.

h. NoO further shipping was rec-crted within 500 miles
of GZ.

1. An advisory to CINCPACFLT and CINCPAC was recocnoecded
in confcrmance with ths above, .

J. Task Force Ships: It was rocmended that, dus to the

close proximity of Task Force ships to the outer edge of the six
bhour fall-out, these ships be moved further out oo a rad.ia. line

to at least 50 miles.

be In summary, it was recommended that RadSafe conditions
be consicered favorable on all points, and unfavoradble far Bikini
shot atoll.

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

ookl
3l
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1 Yarch 1954

LEVORANDIM FOR RTCORD
SUBJECT: Pinal Weather and RadSafe Check, OL30, 1 March 195

Lecbers preseat: Gen P. W. Clarkson, Gea O. P. Vieyland, Dr. A. C.
Graves, Gen. H. Estes, Dr. T. Cgle, Dr. D. Sewell, Mr. J. Reeves, Col
W. S. Cowart, Capt R. H. Maynard, Lt Col C. D. Fonnet, and 1t Col R. A.
Bouss.

1. The original foracast made at zidaight (both weather and radsafe)
was considered the best available cordition for shot tims.

2. The general recommandation for this briefing was one of mini=izing
the effects of the low lavel northerly and westerly winds. The recoimzenda-
ticas as givea at the ridnight briefing were restated.

V) SWit

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

Pallout off-site followed the pattem imrediztely established at

and adjacent to the proving ground where the cloud in genesal moved
east north easterly with prevailing winds. Task force ships southeast
of NAN received the first fallout, being an the southern edge of the
majn strip of contamination. Fallout an the ships ranged froa in-
tensities of 1500 milliroentgens per bhour on the BAIROKD which was
closest to the center of the fallout path to & few milliroeatgens per
bhour on vessels farther south.

Fallout began at Rongerik Atoll at 1348 hours, 1 March as showm
by a self-recording radiation detection station placed there by the
KYOO AEC and operated by personnel of the Air Vieather Station. This
instrunent went oft scale at 100 mr per hour at 1418 hre 1 Yarch.
Based upon query from air weather personnel a monitor was dispatched
with the supply PBX on the moming of 2 March. A ground reading of
2000 ar/hr was obtained at 1115 by the monitor who evacuated 8 of the
personnel on his omn initiation and recomzerded evacustion of the re-
oaipnder &s s5o00n a2 possible based upon the high radiation levels. Tkis
was concurred in and the remaining 20 were evacuated by FElf at 1445,
2 March, Calculations estimating the dose received indicated that per-
scanel evacuated at 1115 would have received 85 r agd the rezainder
95 r. This was in fair agreexent with readings of film badges cn per-
scnnel, Maximm film badge reading was 98r representing 3 memn, 52r
for 1, 44y for 1, 4LOr for 9. Aversge dose for all personnel, 54 romat-

gens,

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

tad,

Survey of Hongelap was made by Pattermn ABLE of Security Patrol
Squadron (Patron 29) with NYOO Scintameters aboard en 2 larch and found
an estimated reading of 6750 mr/hr. (later calibratioa for aerial susvey
equipment revised this to 1350). Based on this and its proxizity to
Eongerik it was decided that it would protabiy be necessary to evacuale
the atoll. Consequently, the PFILIP, DDE LG8, was dispatched to reach
Fongelap on the morning of 3 larck. In tbe oeantime a P was set w0
ground survey the atoll and at 1830 hours, 2 Lareh, their grouna susvey
showed & reading of 1400 miliiroentgens per hour. Celculation of Xxsige
to 3 Yaren incicated about 110 roentgens so the order to evacuate was
given. The destroyer PHILIP evacuated the natives by U525 to 1025,

3 March. Calculation of the total dose incdicated that 130 roeatpens were
received, Detziled calculations are aprenced in the medical tadb. 4 total
of 65 natives were reoved, 16 natives (the old and sickest) by FBN and

49 by DDE.
: M=t
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Inaszuch as soze natives of Rongelap vere reported ts be on
alinginae, tne atoll was surveyed, 17 natives located, and an intensitsy
of LL5 wryar was found, Evacuation was coxmplete by 1400, 3 Lzrck. The
Sose coxputed for this grours is 20r and detz2ils are zppended.

aericl survey of Utirik by ASLT Fattem irzicated 620 mr/hr at
1651 nrs, 2 lfarch (later re-calibrated to 24,0 cr/hr). (m 3 iarch 1345
grownd survey indicated 160 mr/hr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuation would be 13r. Zvacu-
ation complete 12,5 hrs, 4 Larch. Estimate of dose to actual evacuation
time was 17r. 154 natives were evacuated. Calculztions appended in the

recdical ta.b._

The only other populated atoll which received fallout of any con-
seguence at all was Ailuk, ASIE Fattern indicated 95 mr per hour at
1845 hrs, 2 March. Eased upon the best estirate of faliout timne it was
calcvlated that a dose to infinite time would reach approxicately 20
Soentgens. Calaccing the effort reguired to zove the LOU inhatitants
against the fast that such a dose would not be a —edical problem it was
Gecided not to evacuate the atoll.

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

Very minor fallout occurred in 2 southwesterly and westerly direction
on Eniwetok and Ujelang atolls but levels did not exceed 1lOm>r per hour
at Eniwetok ror 3z per hour at Ujelang. This was apparently very fine
particuiate matter carriea by the low trade wind coxpanent.

4 detziled plan was oade to maxke grownd surveys of 2ll islands which
had fallout in excess of lQmr per bour at estimated fallout time to pro-
vide information as to decay rate and verification of estimation of aoses.
%ater and soil sacples from these surveys were shipped by air to HASL, RY
Operations Office, Attention: Mr., Verril Zisembud, for detailed analiys=is.

NoJormwnc

R. 4. HOUSS
Lt Colonel, USAF
Cho TeCh. 31‘., J.B
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CLOUD TRACEING CFERATIONS FOR BRAVO

8 Xareh 1954

1. SUMKARY:

The BRAVO Air fed Sefe Operations were conducted
essentially as planned. NO hazardous air coataminations were ea-
countered by alrcraft other than the samplers. Several eircraft
and crevis were exposed but the levels encountered appear accejt-
able from doth a hsalth and a decontarinsation aspect. Co==unica-
tion and coantrol difficulties made it difficult if not ixpossidle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been taken to remedy the defects whick becams arperent during

ERAVO operations.
2. GENZPAL: .

Cloud tracking information for BRAVO was derived from
five sources., The manner 1n vhich sach of these functioned during
BRUAVO will be discussed individually in subssqusnt paragraphs.
These sources wers as follows:

Sarpling aircraft reports.
Sweet-sour reports.

Speclel Cloud tracking flights.
Weatner recconnaissence flights,
AF04T-1 flights.

3. SAVPLING ATRCRAFT REPORTS:

These reporis were monitored and recorded by Rad CSafe
personnel eboard BOURDARY TARE froz plus two thru plus seven
oours. Inforration derived from these reports indicated the
sazpling e rcraft were working the South and Southeeast edge
of the cloud and therefore stayed in the immediate vicinity of
Ground Zero. Because of the altitude of the sacpling operatioss
(30,000 « 45,000 £t) there is little relation between ths Cpera-
tion of these aircraft and subsequent air or ground contaxinatioa.
This cata; nowsver, does assist the Air Pad Safe Officer £n ob-
taining an overall picture of the dispersal of radicactiive caterial.
NO reports-of cloud ovement wers received Zrom tLe coatrol 2-36

aircraft. . - /,/
7/

L. S, EET-SOCUR REPORTS:

mhese reports are subzitted by any elircrelt ezcounteriig
radiocactive ccntamination and —ot reporting by ctler zeecs. ()
such reports were received during BZAVO. Tils is not supr.s.af
since aircraeft other than the sazplers end trackers {(reporillig by
otaer m:ans) seak to avoid arees in wiich ccatazipet.od is sue-

pected.
- ‘-—vl-—l
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5. SPECIAL CLOUD TRACKING {(WILSON) FLIGZTS. ,

a. The first of thsse flights, Wilson 2, wes directed
by Rad Safe to pre-plenaed post~shot ssecrch. This regui-ed tze
aircraft to remain in a holding pettern track azprcxizately 50
miles Vest of Ground Zero from plus two to plus five hours.

This portion of the track was designed for the purpose of de-
tecting radicactive cloud movements toward Eciwetok Atoll. O3
BRAVO the maximum activity encountered wes less than 15 zr/hr.
Through a misunderstending of control procedures, Vilson 2 over-
stayed in the holding pattern. Vhen Rad 3afe realized this fect,
CIC was requested to order him into the previously designated
search sector at once. Ths delay, however, resulted in ttis alz-
craft being well behind and to the North of the clou? sez=ec:=ts
thet must nave caused fallout on Rongerik and Rongelap. 4t 1550w
the aircraft reported its mexirur reading during this rligkt. 7Tcis
wes reported as being between 500 and 1000 mr/Lr app-oximazely
150 neuticel miles from Ground Zero at a bearing of 60 degrees.
This and the subsequent deta appeared to verify the forecas: cloud
trejectories wnich incicated the upper cloud segmsnts_ woulld leave
ths PPG oz an approximate bearing of 70 degrees, thus avciding

the populated atolls. Wilson 2 subsequently reported iz-2ligkt
difficultly with the instrumeats used.

be On the besis 0f the resuits of the Wilson 2 flight
the second tracker, wilsom 3, wzs instructed to searck tLe sa=s
general area but to proceed further Rast to define the rate of
cloud covement. At approximetely 2000¥ inforzation was received
indicating the possibility of some contaminstion in ths Ronger
Rongelap area. 4 message was immediately dispatched to Tg 7.&
requesting Wilson 3 to altar his searcn areea in such a manner as
to cover ths populated area to the East. Coomunication delays
prevented Wilson 3 frogs complying with the request. This plus
ths fact that no exact instrument readings (instead a range of
readings) wers reported made interpretation of cloud tracking

data difficult. ’

c. Subssquent Tilson flights ( fcr plus oane day) wers
cancelled when it appeared that no eir ccata=instion protlec ex-

isted at that tims. ,

-
6. WEATHE RECONNAISSANCE FLIGETS:
Two ngfel Juliet ;eethsr reconpnaissence fllghts wese

flovn on plus one dey. Toess flights were Zlown to tae Soull ,na
to the Southeast and ipdiceateé essentially zero air coztex=izalics.

2
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7. AFO0AT-1 FLIGHTS:

AFOAT-1 sponsored flights from Fawail indicated a zexi-
oum air contarination of less than 1 mr/hr in that areea, (3 Zarsk{.
Sizilar flights from Guam reported tenths of an ar/hr as & zaxi-
muz reading. This was encountsred 4 larch, 10C nautical ciles
west of Fonape at 5000 f%t.

8. INFLIGHT IXPCSURES:

AS expected, several ajircraft, including saxplers,
cloud trackers, evacuation aircraft and P2V security swee) air-
craft, encountered arsas of air contazination. Yo all cases it
appears thet the exposures were well unier task force lizitatic:s
for a health point of view. Standard decontamination procelures
are expected to be effective so thet all aircraft scould be re-
turned to service well prior to the next shot. Ths P2V security
sweep sectors will be modified on futures shots to reduce ths
possibility of contaminating these aircraft.

9. CONCLUSIONS:

a. Thﬂ Air Rad Safe operations fcr BRAV(Q were geaerally
successful but several changes in procedures are being =ade (see
below) to provide more timely and accurate data.

b. No hazardous areas of air contamipnation were en~ N
countared although fallout in the Rongerik/Rongslap area would
maks it probable that such contaminaticn 4id exist for a start

period of trose atolls.

"t

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

d. Lowef search altitudes may improve the abdility to
cortelate air contamination with. subsequent fallout. .

6. No hazardous fallout appears likely in ths Zawail,
Ponape or Guem areas.

«. In rflight exposures of Task Force personnel agppear
well withfs established ligits. .
; e

10. RECOMLENTATIONS:
a. 4 C¥ contact is required betveen BOTY DAY Ta=E eand

- WILSCN aircraft to insure better data reporting anid ccaircl.

(This has been reguested).

d. 4 TIB radiec instrument should de carried cz all
WILSON alircraft and exact rediation rezding shculd te re;crted.

(Zas been.arrenged).
Sy

3
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Lower altitudes should be employed in trecking
Will be specified in future vector cessages.

Colonel,
4ir Rad Safe Orricer
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10 March 1954

MEMORANTUM FOR RECORD
SUBJECT: Protection of Transient Shipping During Operatiom CASTIR

1. Ia order to xrovide protection far transiemt shipping ia the
region imediately cutside the Eniwetok/Bikini Danger Ares during

Oparation CASTIE

factars wers established and a plan of

action placed in effect as follows:

Planning factors:
(1) CASTLR clouds mare than 24 hours o0ld sbould not be

b.

(2)

hasardous,

2, hour travel of a CASTLR cloud should be approxi-
mately 500 pantical miles.

Plan:

(1)

(2)

(3)

(4)

The Commander in Chief, Pacifie Fleet was requested
to make advance diversions of shipping outside a
sectar area froa southwest clockwise through narth
to east to 500 nantical ailes froa ground sero froa
H to H plns 24 bours. '

P2V aircraft were planned to sweep the significant
forecast sectar of aloud travel, using visual axd
search redar netbhods of sightings ocut to 800 nan-
tical miles on D-2 days, ocat to 600 nautical miles
on D=1 day and, {f necessary, in fronot af the cloud
on D day. P2V aircraft crews were directed to ef-
fect diversion on all ships sighted in the sestar
area on D-1 and D day.

RB~9 aircraft on rcutins weathsr reconraissance
missions ware directed to report all sightings of
surface shipping emcountered. A4ld sightings were
to be relayed to the Radar center (CIC USS BATROED)
in the 7G 7.3 fleet.

P2V airsraft and destroyer security sweeps were di-

rected for the Eniwetok/Bikini Danger Area, Iafor~
mation froa these sveeps was channeled to the Radar

center (CIC USS BAJROKD).

CNMREEEE=
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MEMORANDUM FCOR RECORD (Cont'd)
SUBJECT: Trotecticn of Transiemt Shipping During Operatica CASTLE

(5) Informaticn from all the sbove sources wss channeled
into ths taak force headquarters for eveluatica and
consideration at the Weather/Radsafe Command Briefings.

2, The resulta of the above efforts for ERAVO were as follcws:

b.

411 nown transient shipping was diverted cutside the
hazardous fall-out area. The Petapsco (40G-1) mas sailed
from Eniwetok to be ocut of the bhazardous area by shot time.
The Trust Territory ship M/V Roque was operat outside
the designated sector (from Kwajalein to Utirik), arriving
at Utirik on the marnirg of 2 March 195, ard departing Tti-
rik on 3 March 1954. The Rogue wes subsequently located
and monitored at EHajuro and found to bave insignificant
levels of radiation, The Nerapi was emroute from Fonolulm
to Eniwetok but well cutside the designated sector area st
shot time, The Marapi was monitared upon arrival at Eni-
wvetok and found not contaxinated.

Based on the forecast significant cloud travel (forecast
made on the night of B-3 days) tke F2V sweep for B-2 days
was directed along true tearing 300 degrees from ground
gsero, No ships were sighted on this sweep. Based on the
B=2 day shot time forecast, tte P2V sweep for B-l day was
directed along true bearing 330 degrees to a distance of

375 nantical miles., The reduction in distance was tased

on forecast reduction in resultant wind speeds., This sweep ccn-
tacted the USS General Patrick at 17-31N, 162-C3E on course
266 degrees, speed 16 knots, at 1204, 28 Pelruary 1954. As
she would clear the designated gector by shot time, ste was
not diverted by the patrol aircraft. Based on a re-fcrecast
(nade on B-1 day) of the significant cloud movement for B
day, it was decided to searchk in advance of tke clomd along
bearirg 65 degrees true from ground sero out to 600 nautical
xiles. Two P2U's were used. The first of tlhese became con-
taninated early in its missicn and was forced to return to
bese. The second was directed to pick up the searck in tte
approximete location of tke previcus abert and carry it out
to the 600 miles. The only ccntact reported by these air-

‘eraft was the Patapsco (40G-1) sighted at 12-21N, 170-4E%,

at 1935, 1 Earch 1954, course 3C degrees, speed 1C koote.
The Patapsco was turned to an essterly bsading at 2030K, 1
March 195,. The-Cozxander in Chief, Pacific Fleet was ad-
vised later tc have the Patapsco monitored upen arrival at
Eonolulu in the event a check exrocute could not be sccozplisbed.
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: PFrotection of Transient Shippirg During Operaticn CASTLE

oo

d.

N
-«

* ./“\

Between 26 February and 1 March 1954, WB-29 aircraft per-
formed weatker and cloud tracking missions in all four
quadrants froe ground zero., Ko surface shipping was sighted
on these missions, three of whick vere flown to the east
northeast of ground sero, emonZ?Petrunqun‘ltvoonl
March 1954.

The P2V and destroyer search of tke Eniwetok/Bilcin! Canger
drea madem contacts. 4is a matter of interest, a destroyer
security sweep on 17 Feburary 1954 encountered ons Japarsse
fishing vessel, the Miyagikenajinoickorpiramaru, 26 nautical
miles on true bearing of 40 degrees from Eniwvetak Island.
This ship was escorted toward the northern edge of the Dan-
ger Area and left on course 315 degrees, 9 knots with the
recomendation that air patrol observe its subsequent move-
ments. No further contacts with this ship wvere reparted.

Ads a summary, the CIC BATROXD was contacted periodically
pro-shot and reported no transient shipping in tbe area.

@&R‘w\«

R. 4. EOUSE
It Col, USAF
Chief, Tech Branch, J=3
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ZRN OF FALL-OUT FOLLOWING BRAVO EV3

. (Combined Analyses - Izmediate and One Week after BRAVO)
1. Genersl. The pattern of ultimate fall-out of radiocactive ;articles
has been established utilizing in the cases of the most critical ares (L.e.
bearing about 050° True, clockwise to 120° True from Ground Zero) tis followe
m’ - e R

s Aerial survey by P2V employing NYO0-AZC survey equipament, with
readings in ar/hr extrapolated to ground level,

b. Known ground readings taken at soms atolls (early and later)
used with their time and intensity (actual observations) to get a Zeeling for
the overall situation.

¢e Resultant wind pattern to establish best wind for period fros
g minus 1 hour (USS CURTISS Observation - BIXINI) to H plus 8 hours (Reagerik

soumnding) togeiher with the H minus 3% hours (Rongerik O30Qf) to piece :3gether

the wind patterm above ths tropopause.

d. Since the Rongerik (NY00-22C) survey meter trace established
initial time of arrival of fall-out, this tine was used in coordinstion with
resultant wind at the cloud level which rassed over Rongerik. This level was
25,000 feet vector. Its average speed from Ground Zero calculated froa
resultant wind plot was 1044 miles/hr. At first, there was consideradls
difficulty in maldng fall-out arrive from the stem of the atomic cioud (3=
55,000 feet-tropopause) at Rongerik in 8 hours. Tke 10.4 miles/hr above
would meke cloud arrive at Rongerik at about E plas 12 hours. Zowsver, e
method of plotting the entire cloud height (which is believed to de adeu:
100,000 feet) for waich there were available wirnds to ¥5,000 Zeet, and with
tbe assumptions listed below in comstructing shadows (‘all-out) of stea and
aushroo:a, there are obtained 2 areas - elliptical in shape, gensrally east of
Ground Zero and superimposed on each other (ippendix I). The suggested Zalle
out area (blue) for the stem is oriented about 070° Trus from point SB of
Ground Zero, distant 35 miles and with a 200-mile major axis, 130-3ile =z=izor
aris with a series of extremely hot elliptical envelopes ezansting Zfrom Ground
Zero out to about 110 miles. Superimposed on this area (red) is she siggested
mushroom fall-out pattern which is an ellipse oriented 080° True, 4D =iles
from Ground Zero, major axis at least 180 ailes, zinor axis 4(5-30 2iles, It
is assumed thati-the cloud diazeter in the =zusaroon for the perisd iz suestimm
was at least 70«100 miles, This shows therefore, that the early Jall-cu:t &t
Rongerik could ‘Gome easily from the mushrooz - large par-icles oy Z ;lzs 8
hours, and since- the superimposed fall-outs frcz stea aand =isirocz cress =e
northern half of Rongelap Atoll, one would expect ithese islands 3 te exceel-
ingly high with ctheir radiation levels, This zigit be likezned %0 scavezgi=g
of the hot stem aaterial by large particles Ir-c: tZe :iropopause ez aXlve.
However, the major hot fall-out elenent must coas I{roa *ne stea debris.

The assunptions used in the rough constriction of the ellipse fcr e
whole cloud ares (LtCol Lulejian report oz Fell-out = ARDC, SSCAIT, RD)s

Inclosure 6 . 1 “‘
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(1) If wind shear is < 10° for the levels in question, ainor
axis is 1/8 to 1/4 of the major axis (which is the eantire vector for lsvels
looked at). (This is case of 0-5,000 feet winds and 5-20,000 feet winds.)

'y
Tre M emeaalar s b

i

' (2) If wind shear is »>10° but ¢ 120°, minor axis is ¥ of asjor
axis. This is case for 20,000 feet winds to tropopause, and scoewiat less
for 65,000 to 95,000 feet winds.

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

-

CONCIUSIONSs

l. PFrom overall fall-out picture, it is concluded that fell-out =ay
bave reached Rongelap Island and Ailinginae later than the pessimistiic tiae
of H plus 5 and B plus 4 hours, respectively.

2. From initial land survey reports on icngelap Atoll with levels st
Erippu Island (N2 part of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture for heaviest fall-ocut patierrns north of this area i{s estahliszed,
The relatively light fall-out at Utirik (2SR of the hot area), bizler levels
of irtensity at 3ikar (East and dowawind of the hot area, 1.6..6 r/hr at 3
plus 33 hours almost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot stadow), czonfirm the belieZ in <te ass:==ed
area of hot fall-out pattern above, iiotao (SSE of the area and frc= Ground
Zero) received practically nothing because resultant vector wind speed froa
the stea and, perhaps some of the mushrooa fringe, was 30 low in veloecity
through the SB to South from Ground Zero, 3ximetok received at about E ;lus
11 hours a build up to about 10 mr/hr for a period of aboxt Zive hours,

g W R BN

3. This type of analysis gives a feeling only for paitern of fall-out
tecause it does not tell exactly vhen the fall-out arrives., Eowever, 1% !
apparent that the 2C0-200 plus roenigens lifetine dosage line ;essed oz or
close to dilinginae, Rongelap Island and Rongerik which are at £0-100 alles
in cases of iilinginae and Rongelap and 130 miles to Rongerik fros Zround
Zero, The 1,000 plus roentgens lifetime dosage lines are exceeded as cne goes
nortt from Rongelap Island to northern islacds of that atoll. Tkis azalysis
is based on: (1) lozical use of wind patterns existing during shot tise to
f2ll-out, (2) multiple shot (tower or ground) fall-out pattera data froa
Nevada Proving Grounds over last 3 years, and (3) experience snd data £roa
IVI-MIKE (limited cross-wind and upwind) end CiSTIS-ErayC itself.

be Ronprik radiation intensity levels are mown at caset and sevccuatica
time; calculated roentgen dosage agrees with actual observatlions froz {12
badges at this site A

A MR N

5. The beavies:i fall-cut paiiern wes extected to pass north of 1N a=d
eest cortheast froam Ground Zero.

Inclcsure 6
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6. The levels of radiation intensity at the distances of Zoage.sp end
Rongerik were much higher than expected, and sooner iZan exgecied sizece
necessary information in this range of yield for surfece shots today is e
result of some scaling, up from zuch lesser yislis, interpretation of usper
wind field patterns, coupled with forscast changes ead experience cof iadivi-
guals with such limited data as IVY-uI¥S, GREZNZ0TSZ~DOG, ZASY, S8 ood

TEM,

7. After seeing BRAVO cloud project pictures (taken froa an alrplane)
with large quantities of visible particulate matter falling thrruge the
cirrus deck above the camera plane from troporause aad above, =ind data to
great heights (i.e, up to at least 100,000 feet) is a must for shot tize
since the fall-ocut problem for surface Or near shots of largs ylelds cas te
a definite fimction of the mushroom as well as the very hot stea of the clonad,

sopentias P hrmaggearst

CAPT, SN
I - Plot of General Fallecut
Pattermn, ;
IT - Forecast and Cbserved Hodo-
graphs, B=2 to Bf7 days.
III - Tabulation of Time of Arrival

Data
IV - Hodograph Trend Data

R TNV $a1k
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6. The lsvels of radistion intensity at the distances of Rongelap eand
Rongerik were nuch higher than expected, and sooner taan sxzected since
necessary informatiom in this range of yield for surface shots today is be
result of some scaling, up from duch lesser yields, interpretatiom c¢f ugper

C“ ’ wind field patterns, coupled with forscast changes and experience of i=divi-
dials with such limited data as IVYI-:O¥%, GREENHCTISE-DOG, Z4SY, G3CE and
IT=M,

7. After seeing BRAVO cloud project pictures (taken from an sirplane)
with large quantitiss of visible particulate matter 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 tize
since the fall-ocut problem for surface or near shots of large yields can be
a definite fimction of the mushroom as well as the very hot stem of the cloud,

Appendixs R. H. |
‘ CAPT, USN
(‘ I - Plot of General Fall—cut
Pltt‘mo

II - Forecast and Observed Hodo~-

graphs, B-2 to Bf7 days.
III - Tabulation of Time of Arrival

Deta
IV - Bodograph Trend Data
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MEDICAL ASPECTS OF FALL-OUT FROM ERAVO

1. Medical evaluation of personnel exposed to the rediation from
fall-out in case of BRAVO depends to a great extent upon the accuracy with
which dosage can be cozputed., Based upon extrapolation of fall-cut time
from Rongerik data where the fall-out time was precisely determined by
automatic recording instrumemts, it seams plauvsible to canclude, after
zaldng allowance for factors giving maxismm valnes of time and imtensity,
that personnel were not exposed to dosages much higher than calecunlated.
This is particularly trus inasmich as Rongerik calculations were in good
agreenent with observed film badge data on personnel there.

2. The association of syxptoms with a given dosage may lead to er-
roneous conclusions eince such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a few
zinutes. It is now generally believed that the symptoms in those tabula~
tions will appsar with a mmaller dose than indicated, These personnel may
develop signs or symptoms out of proportion to whbat would have previoualy
been axpected but could be sacewhat tempered by the relatively slow dose
rate characteristic of fall-out.

3. With respect_to natives, duze to the language difficulty, it was
extremsly doubtful that information obtained by questioning would be re~
w.o

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

S. Considering the personnsl involved in exposure to radiation they
can be grouped according to locationt

8. EBongerik -

Tweniy-eight Americans were exposed showing film badge read-
ings ranging from LO to 98 roentgens during a pericd of 28,5 to 35 bours..
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
peychologiedl. Pirst blood counts taken on D plus 1 showed a normal dis-
tribvution. Generalized loss of bair which usually occurs after 10 days
with sufficient dosage was not sxpected and has not occurred to date.
levels of perscunel contamination wers not exceedingly high and inasmach
as decontarination was performed on D plus 1, beta burms are unlikely.
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b. Eopgelap -

Sixty-five natives were evacuated to Kwajalein and a.y bave
received doses as high as 130 roentgens in a periocd of 51 hours. In this
cass, the level of radiation is about the level which might cause scaze
syaptoms such as nausea, voamdting, fatiguability and loss of hair for acute
doses. Allowing for the redunced effect from low dose rate it zay happen
that symptons as above will occur in individuals who were already ill or ia
geosrally poor physical condition. Readings of skin and hair cootamination
were guch that for this exposure tims spotty distribution of beta burns
conld occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

e. Ailinginas -

Seventeen natives on this island were exposed to appraximataly
80 roentgens in 58 bhours. They were evacuated to Kwajalein. It was not
axpected that any subjective systeamic symptoms would develop. However,
personal contamination of this duratiocn could conceivably canse beta burns
in a spotty distribution with ulceration as described above.

d. Dririk -

154 natives were evacuated to Kwajalein after receiving a
dose of 17 roentgens in 78 hours. No subjective systexlic symptoms or
changes in hlood count were expected. Beta burns are unlikely but are
possihle statistically.

e. Afluk with A0l natives was not evacuated and the total dose
for a 1ife tims will be less than 20 roentgens. No medical problem fraa
radiation should occur in ths population.

f. Some other islands received fall-out exposing inhabitants te
ingignificant qumatities of radiationm.

g ZTask Force personnel at or in the vicinity of Biicini Atoll -

Personnel in the concrete bunker on NAR island wers svacuated
to ships afloat receiving in general coaparable dosage to those aboard shinpe
all the time. Based on readings taken abcard the ships it was estizated
ibet nope of the ship's personnel would receive more than 10 roentgens
wtole body racdiation. This dose would not cause any general sy=ptocas of
radiation sickness, however, decontaminstion personnel might bave skin cop~-
tact with concentrated radicactive deposits and possibly sustain =ild beta

burzs.

6. All pative evacuees were held at Ewajalein for observsticn anxd
treatment should the need arise. The station medical cozplement tock coo=
plete blood coumts, zade paysical exazinations and took histories. Capiala
B, H, Haight, (MC), USN, a radiolcgical medical officer was ceat to Iwala-
lein as consuliant co radiation effects to the statica smurgecn. Dally ob~
cervation was i=stituted in anmticipation of the arrival of & sedical group

from the U, S. who were to investigate the patlexts.

~
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7. The medical group arrived in Ewajalein an 8 March. It consisted
of mlitary and civilian medical officers and technicians from the Naval
Yiedical Research Institute, the Armed Forces Special Weapons Project and
the U. S, Eaval Radioclogical Defense Laboratory and was established as
Prcjeet 4.1, TU 13 of Task Group 7.1 with Co—cancder B, P. Cronicdite, IT,
USN, as Project Officer. Drs. G. V., Leroy and C. L. Dunhar represented
the Divisicn of Biolcgy and Medicine, AEC, and were to act as advisors to
Project h.l. A systematic organization was set up with a view tovard mun-
ning & sick call, performing blood studies, taking histories, making chysie-
cal examinstions and documenting the cases by means of records and photo-
greshy. Buildings were furnished for these purposes by COMNAVSTAKRAJ and
his Staticn Surgecn, Commander W, J. Hall, worked closely with the groupe
The establisheent of the investigating group of Project 4.1 was essential
and desireble from several standpoints. All the zedical perscanel were ex-
perienced in the fleld of atamic medicine having been participants Iin pre-
vicus testing using biological zaterial as well as having had full time
research projects along this line during interim periods. This allcws for
secper evaluation of human effects toward correlaticn with cata on arimals
from which a great deal of cur ideas om huzan effects have been extrapala~
ted. PMurther, they constituted an angmertation medical group for treatment

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

advantage was that almost all of the personnel had worked together as a unit
oo previous occasians.

8. Bcne of the natives nor the Bongerik Americans had preliminary or
eany gystexic gynstons consistent with radiation sickness from large do-
sage of external whole body irradiation. A reported case of vomiting and
a fow cases of loss of appetite were nct significant considering the sudden
charge in environment and diet to which they were subjected. To relieve
the load on the station medical facilities, not knowing of the early ar-
rival of the asdical group, the twenty eight Azericans wers returned to
Eniwetok to remain as ovtpatierts under the supsrvision of the Surgecsn,
Zask Group 7.2. Elood counts were taksn at approximstely three day inter-
vals. They remained asymptomatic although there began a depressicn of the
wite tlood cells of mild degree. They were returned to Ewajalein am 17
March, During the early days of March all patients remained free of sys-

texic symctoms attibutable to irradiation but there was a definite de=

crease in the whita tbod cell count more zarked in the Rongelap grouwp.

The tlocd pictares of the Aflirgirae natives and the Rongerik Americans
were quits similar which was reasocable considering they were exposed to
the sams order of magnitude of radistion., The Utirik group showed nothing
particular frcm a medical standpeint and were considered as a virtually
norzal native population for ccopariscn purposes pending time for ob-
taining bhage line cdata from non irrsdiated natives.

By the ‘tirteenth and fourteezth day a tendency to epilate
bad beccoe evident in the Bangelap natives involving mostly childrea but
within a few days it had arpeared in adults. The epilatiocn was both patchy
and diffuse, coafined mostly to the head and particularly in childrem the
scalp sssumed a spotty appearance due to depigmentation of the sidn.

- (R —
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At about the same time that epilation appeared in the Bongelap
group, emall skin lesions became noticeabls on the folds of the neck, the
forebead, shoulders, and arms, They appeared to be superficial and at
first were hyperpignented., As time went on, the lesicns, which becase
blister like, began to peel leaving a whitish depigmented area in the
ceater. The skin manifestations continued to appear throughout the momth
of March, all going through the same cycle and invelving most of the na=
tives. The mcst severs cases occurred on the feet with one exception -
one amn developed 2 deep ulcer behind ons ear, By this tize all of the
skin lesions except the ear have virtually healed and it appears that re-

pigmentation is taking place.

Similar findings tut in a lower percentage and at a later date
occurred in the Allinginas group. One American developed what appeared
to be superficial radistion lssions on the back, They were hyperpigmen—
ted and bekbaved as the others.

Throughout, there have been no demonstrative systemic symptcas
other than an epidemic of calds in the Bongelap group. A few cases of
secondary infection from skin lesions and some unexplained high fever
in children responded well to penicillin with no sensitization rescticm.

The white blood counts reached a minicum during the latter part
of larch with a late depression in hlood platelets becoming aprarent.
The lovel of the msan 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 entire blood pieture of
both the natives and Americans at the present tine,

QGn about 20 March, several cases of radiatimm buras were reported
aboard both the USS BAIROEO and the USS PHILIP., Examination showed that
in alsost all cases thers wers discrete areas around the belt line which

well t0 soms lesions seen on the natives., History indicated
that theee lesions developed socetime between 3 March and 15 March. Al
were in the process of healing with desquaczation and mild depigmsntatiom
and wmre quite superficial. The whole body dose was less than 10R and

there were no other aymptoms.

Thres M-boat operators from TG 7.3 presented film balges reading
frea 85 to 95R and were sent to Ewajalein to be observed by the medical
teaa on 16 March. Since that time they have had no symptoms, no skin
findings nor blood changes. It is likely some discrepaacy in badging or
wearing of badges must have taken place as careful exacination of the
badges by densitamster revealed pothing wusual in the radiation to waich

they were subjected.

t to manage all cases in a ccuserve~
It was decided at the outse savci ccser

as they arcse
tive nancer, treating symptams ’em to perfora transfusions eitier

with treatzent but being ready at any
of whole blood or platelets if indicated. Sick call was zanaged daily

' e
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where complaints were treated as though radiatinn had not been present.
Sicin lesions were kept clean by surgical soap with excellent results lead~
ing to a minimm of secondary infection and rezarkably prompt healing. W%
is felt that this ecnservative regimen gave ortimma results and that al)
patieuts are recovering satisfactorily. -

Detailed reports will de rendered by Project L.l on all cases.
Detailed statistical analyses will be required to properly evaluate 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 saxples, shielding properties of the asasuring instruments, and
weather analysis will be necessary before a more exact dose of exterpal
whole body radiation can be established. Ths study of all aspecte should
lead to a mch clearer concept of dose versus effect. The picture of ex=
ternal garma radiation with a broad spectral band, cozbined with external
beta radiation, and internal hazard makes a very complicated problem in
the ﬁ.nll “pﬂo

As a corollary to immediate treatzent of the personnel exposed to
the radiation, evaluation of the hazard remaining upon rehabilitation must
be investigated. 7To that end scil and water samples, animels, plants and
other comestibles are being investigated with a view of deternining 4if ad
when the natives may be returned to their hame atolls.

All persomnel who have been involved in large dose exposures and
those wivss dose was small but who may have to reaids in an active ares
should be observed over a long period of time, The first year following
the tests, re-examination should be at quarterly intervals. This has been
discussed with the Director, Division of Bialogy and Medicines, AEC, who
advises that it is the intention of his organization to maintain-a period-
ic observation aystea.

In sucmary, natives fram adjacent stolls and Amsricans from the
Task Force were exposed to radiation in doses from a few roentgens to
appraximately 150 roentgens. Some of the xore heavily irradisted may be
considered to have been borderline from & standpoint of seriousnsss.
A11 should recover froa the effects of the exposure.

LT o Pt

Colonel, Madical Corpe
Staff Surgeon
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SULLAFY OF LZATHCR SITUATICH FOE TTATS SH2°T

Zihl. This suaxiry presents the wveather situztion 2s existed
prior to, at, and just after BRAVO shot time, for the gezer:l arca
of the larshall Islands, with spescific reference to Bikini axd tae
SHRILP shot site,

PoE~SHOT LZATHER,

a.. Generzl Svnootic Situation

(1) SUFFACE - The surface chart was dozinated by a higt rres~

scre cell located at aprroximately 34 degrees north 171 degrees
ezst with a central pressure of zpzroxizately 103X L35, 4 imogs,
oriented northeast - southwest laz just off the coest of J:pa=.
nimz pressures in low laztitudes lay just slong the eguztor.

Flow over the lzrshell Islands arez was the ezst northeast trade
flow, with no marked regions of convergence or divergenze. {(Chamt
Lo. 1), During the preceding several days the high pressuse cell
had been moving slowly eastward, with a slight increase in the
ceatrzl pressure,

(2) UPF=2 LEVZL CHARTS. Fram approximately 25,000 to 55,000 feet
the flow pattern was dominated by & clockwise rotalticn cextereld
nesr 5 de;-eesr north 175 degrees east. This systec wes essextially
vartizal froz 30,000 to 55,000 feet (Chart Ko. 4). Tae Zlow 2t
t;gse levels, under the influence of 4his do—izant srstes was fros

the west scuthwest., At 20,000 feet the dozinznt clcciwise sctiatlics

-

lzy mich further to the ezst, with & secondary senter losatel siull

. SEShE
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of CIXINI and west of K AJ:IZD, givin: westeriies at *his Zevel
in the ZZDT zreza., To the east of ZIXIDII the flow was ==
northwesterly (Chart Yo. 2). 4A: 10,000 feel the emire Tow was
broxzen up by a group of cinor eddies, “oth clockwise and cocu=ter

clockw_.se, features approaching large scale turbulenze in nature

and showing cuite erratic covements; however, there was a geaeral

. vwest wind in the vicinity of EIXINI, with the wind speeds deing

very light (Chart Lc. 2).

Fo:ecas‘t‘. for Shst=Time
(1) The following forecasts, based oa the prognostic chert ‘or
shot tizme (Chart No. 5), were issued at the indicated timss fcr
TRAVO shot-tixme: |
(a) BE-48 Yrs: ITATZER: Scattered cumilus, scattered cirrus,
widely scatiered showers, i11DS: Surface easterly 10 to
15 knots = Ter thousand feet easterly at 15 to 25 o -
50 thousard feet southwesterly at 10 to 20 kmots = 50
thousand feet southerly at 5 to 15 knots.
(b) B=-38 Hrs: IZATHER: Scattered cumilus bases 2000, scat-
tered cirrus based at 35,000 feet, very widely scattered
snowers. —DS: Surface EC to 90 degcrees at 15 tc 20
knots - Ten thousand feet EC tc 9C degrees at 15 ¢ X
kzmcts - 20 thousand feet 92 degrees at 10 Lo 15 =38 -
3C thousand feet southerly ab 5 tc 10 imots = 4T thzusans
feet 220 to 250 degrees st 20 lmots « 50 thousand feet
scuthwesterly 2t 220 to 250 degrees at 20 Imstr - o0

thousand feet northerly at 10 o 15 imstis.

o
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(c) H-2L Hrs: .ZATE=: 3/8 cumlus bases 200 :sps 50X,

(a)

(e)

3/8 cirrus bases rear 33,000 widely s:attered sicwess.
-LIS: Surface 70 degrees at 20 imots 10 thousand Zeet g
at 1L imots = 20 thousand feet 230 degrees at 14 xnxts -
30 thousand 350 degrees at li inots = 35 thausind Zeet
260 degrees at 22 lmots - LC thousand feet 257 cegvees
at 24 knots = L5 thousand feet 240 degrees at 2L ?.noﬁs - {

50 thousand feet 230 degrees at 1L lmots - 55 thousand

feet light and variable = 60 thousand feet SO degrees
at 10 knots = 70 thousand feet 7C degrees at 1L ixmots -
80 thousand feet 90 degrees at 12 knot;'. - 0 thecusana
feet 10C degrees at 18 knots.

E-13 Hrs: }EATIER: Ko change in E-24 fcrecast.
“2DS: Yo changes.

E=8 Hrs: TEATEER: 2/E cumilus bases 200C topzs 5900,

2/8 stratocumilus bases $000 tops 700C, 4/8 cirrus ba-
ses near 38,000 widely scattered showers, contrail

level 36,000 tropocpause height 55,000 temperatire of !

\tropopause minus 78 degrees. T.hS: Surface 70 de= F
.grees at 20 :mots - 5 thousand feet 70 degrees a2t 18 3

knote - 10 thousand feet light and variedle wiilk &
westerly trend - 1. thousand feet 250 degrees at 16
xnots = 20 thousand feet 270 degrees at 1L inctis -

25 thousan: feet 230 cdegrees at 20 knsts = 30 thtusand

(&)

wnousand

feet 230 degrees 2t 25 degrees = LniMT

feet 220 degrees &t 38 imcts = LU thcusand feet 2.0

SeoRET~




obonEr |
degrees al LD kmots = 45 thousand fee: 25C decTess a2 32
knots = 50 thousand feet 80 degrees at 1C Imste = 40 tazyue
sani feet lightly and variatle = 70 thousand feet EC de-
greesg at 25 lnots ~ 90 thousznd feet 70 degrees a2 20 c.ots,
(f" B-4 Hrs: TEATHER: No change in H-8 forecast, . T2S: Yo
change.
+ (2) The air particle irajectory chart (Chart No. &) was used %o
brief cn the movement of the cloud after detonation for the seversl
levels ocrirayed.

3. SITUATIN LT H-HOUR k

a, General Swvnootic Situztion

(1) SZTACE - The generzl synopiic patierns at this time ciffeced u
y
Iroz those earlier only by the continued eastward movenent cf tie {

high rressure cell (Chart lo. 7).

(2) CZEZ® 1=7Z1S -~ The clockwise systez bad moved slightly tc the

()
TR

east and south, with the winZs at upper levels tending to Lecae

e

more westerly (Chart Ko. 10). 4t 20,000 feet the sml) clozwise
circulztion west of Fwaialein had expanded (Chart No. 9). &% 12,0X

feet the flow remained dozinated by the rcircr eddies whizh hal exio-

ted at 230300Z (Chart Yo. 8).
De ~-,?or the observe2 local conditicns versus the fc-ecast fer =nt tize,
see pa-zgraphs 5g, h and i below. & revised alir zarticle tralesiisy
forecast was issued at HZL. hours, based on cate availaltle hTus.

£49 hours (Chart Yo. 11). The =zjor chanre, wnich hal not been

foretast, wzs in the 27,000 foot trezjlecierv.
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a. The weathar zfter shot time detericrzied repidly due <o irsicel ]
local clcudiness. The winds 2loft for Zriwetok and Rongerix were less
fevorable fram 2 fallout point of view (Incl No. 1 and 2). 1
b. Chart lo. 11 is the cocputed air partizle trejectories for =747
day, based on data aveilahle through 3£33 hours. Axplificatien of

other levels than those presented is in crder since the zetisrm frce

— .t

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

vy

trzjectory was essentially the seme for 30,000 feet, Froz 12,0K to
18,000 feet the trajectories lie between the 10,000 and 20,030 foot 3
level patterms with the 18,007 foot most like the 20,000 foct tra-

jectory and the 12,000 foot most like the 10,000 fool trzjesiorr. I=

other words, between 10,000 and 2C,000 feet there ==t have besz c-i:-
siderable cispersion, with the 20,000 foct level having the s o~
therly cozmponent of metion. From 6,000 to 8,000 feet, the irijesticries
é.gai.n start snowing noriherly components, with the 6,000 foot and be=
low trajectories being generally froz the ezst northeast.
Se I;ISCUSSIQ\':
&, Briefings:
(1) Tae outlook on the zorming of 27 };eb:'uary vas very favcrzble
:tm the radszfe point of view, The wincs for shot tize were fcre~
c;’& to be easterly froc the surfzce through 20,000 f2et, si.il-

~

easterly &t 30,00C feeit, southerir av LT, feet, an

(4%
(L]
)
[
(A4
i
“
w
(34
[, ]
4

4 > Ya s g e gy - —. ~e ” e pmmec -
2t 50,000 feet., The situation wzs chinging siigntlr; 27 Fetmaary

3 S = Tem ‘o~ ‘
would have been an ideal shot day (Inzl lic. 3,.
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(2). On the afternoon of 27 February, the we:zther cutlcor was
still favorable froz all considerations, especizlly radsa’e.
Easterly winds were fcrecast for siot time froz the surfize
'thrcugh 10,000 feet (080° to 050° at 15 :o Zovknots), and southe
‘westerly aloft (230° to 250° at 16 to 25 knots) up to the tropo-
pause (55,000 feet) (Incl No. 4).
(3) The briefing at 1100M, 28 February, inlica‘ed a forecast ‘or
shot site at shot time as 3/8 cumilus, 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 trend at 10,000 feet becane core
southerly cue to the shift of the high aressure cell at 1C,000
feet to the north. The remaining winds were forecast to rexain
essentially &s given at the 1100Y briefing (Iacl No. 6).
(5) The briefing given &t midnight osrior to the shot tize &
0645, 1 Yarch 1954, was as per the inclosed forecast (Inzl Ko. 7).
(6) The briefing at OLOOK, 1 Larch, was essentially as triefed
at midnight. TGnds aloft froz the CURTISS for 2L0C ens 030
were discussed (Incl No. 3). The levels 7,000 feet through

. 11,000 feet were under close scrutiny due to their varlability.

A tendency for 2 westerly direction at that level was forezast
(Incl Ko. 8).

b. Observed shot time winds X weather:
(1) The observed shct time winds (0400Y, 1 Larch 165L) Ircz the
USS CUPTISS, Eniweiok and Rongerik versus the fcrecast ins for

. N -
. shot time for “he shoi site are shown in Table I (next pagej.
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C2SITITED 030X, 1 MATCH

POZECAST FCR BIXKINI USS CU2TTSS ZIZ2Xx

o5L5M, ] Yaw (4T SIXTII)

Surface 070/20 050/12 c70/17 caz/17

1000 o70/17 £80/20 mﬁs

2000 230/18 02¢/20 058/

3000 090/17 c39/19% c8S/10

4,000 053714 c37/17 $9o/18

5000 07C/16 100/09 €30/13 Ces/1%

6300 120/2L Calm c7e /12

7000 310/04 31¢/09 050/55%

8000 310/05 310/11 €2:/03

9000 . 320/¢7 350/11 330/%
15000 Ligat & Varizble 310/10 2%/11 319,38
12500 (westerly irend) y y

0 5320/07 250/10 292709
14000 290/14 2L0/¢ o)
35000 230/18 / /C? 322,
14000 239/13 252,13 sk
18020 220/13 235/17 235/11
2002 270/12 230/23 230/17 300/19%
25000 233/20 250/25 2.0/25 255/24,
30000 230/26 210/35 252/28 250/29
35000 240/28 230/35 2.0/37 2.0/
40000 230/38 250/44, 240/L2 2,5/L8
L5000 2L0/140 250/45 260/23 250/42
50000 250/38 250/32 270/19 250/1
55000 050/10 200/16 300/11 LD/
69000 Light & Varieble 330/04 225/03
70000 080/03 ' 032/27 092/13
83000 ©83/25 083/30
20000 079/20

ToE I
for shot

(2) The fcllowing was the forecast of clouis and weztler

tize ov

-
2/¢ str

er shot site: 2/3 cuzuilus, bases 2,007 feel, toss

ztocuzulus, bases 5,000 feet, tcope 7,000 feer; L/8

at 32,000 feet; widely sczitered li/nt shovers In e area, nie Tver

si.ot site at shet time; contrazil) lermetics

pauee h

eigat, 55,000 feel

o DA

Witk temperztie of TEVe.

o
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(3) The following conditicns were chserved at st Sime at

Bikini (4 consensus of shot time observaticns tases by 17 wealser
officers and aerographers zates) aboard the USS CRTISS: L/2 co~
mlus at 2,000 feet, tops 4,000, 1/5 altostratus (tarely discern~

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

Sea level Fressu-e 1006.1 =bs.
Texperature 8oer
] Dex Point 72°F
Surface TSnd 074° 1sx
Height of Tropopause 5L,350 £t (at :43)

4 5-36 over ground zero at spproximately H cinus 20 zintes o=
ported scattered cummilus, scattered to hbrozen cirrus with bases
32,000 to 39,000 feet and tops to LC,000 feet, and nc showers.
(L) Thae 282100Y Feb wind observation from Pongerik which wes re=
ceived on board the =ZSTZS was garbtled in transmission and was in
ccnsiderable error. It did not agzree with the winds received
froz ZIniwetok and the CURTISS for that time, in that it shcwel
southwesterly flow froz 10,000 feet; the correct observation in-
dicated light northwesterly flow, wihich was in agreedszt with
the cther observaticas.

(5) Llocel wezther conditicns begen deteriorating shcrily after

the cetcrnaticn. luliiclcud lzyers developed 2. &1 Zevels.

GH

The vinds zlcft were forecast to be less desizzble Zta= i Tal-
situztior

"safe considerstion, zad such was the case. Such a

-
-

centinued throush 8 Larch 1954 (See Hodographc under TaZ £
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C.

knalysis of winds 2loft:

(1) At 10,000 feet a belt of outdra®:s across the Pzcifie, &t ap-
proxdmately 25 to 3C degrees north, cave easterls flow -ererally
thrcughout the northern Yarsnzlls., There wzs an inter.se oma
storz in the vizinity of Hawmzii. A nutdber of wesak short-durstios
circulations characterized by light and variable winds fcroes axd
.dissipated between the eguator and 20 degrees ncrth. One clock-
wise circulztion develcped near Zniwetok on 28 February apd drified
teward Ruseie, giving weak westerly flow over the shot area, This
general situztion persisted through ZZAVC plus 3 days, with ads
at all tizes less than 11 Imots at Zaiwstok. Aanzlysis at this
level was difficult and very changeadle.

(2) At 20,000 feet, the major sysiems on SRAVO minus § cags were
a large ouctdraft 20 degrees north, 170 deggees e2st, and desp
=iidle latitude troughs near 145 degrees east and 150 degrees wert,
This latter trough remzined stalionary while the westerz trough
mcved eastward, forcing the outdraft to 180 degrees sast, thezce
southward and westward into the larshalls., This trend resw.ted

in shot site wirds veering frox east through south to west zad
cootinued after 3TAVO day. Speeds were under 20 Inots uatil =WaVe
pIus 1 day, then increased to zprroxizately 3C imcts an ZIAW ;lus
Zidays. |

(3) 4t 30,000 feet and L0,000 feet, & belt of clecikrise cirsulae

Licns camterszd near 10 dezrees norih moved slowly southward witl

‘ Nurn~ B
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individual cells drifting ezstward, Yovezer: of ¢'m cell sear
mniwetok to a position southeast of Majuro gave sirssg sozibe
westerly flow in the local erea on 28 Pebruary £nf weg’ ss=he
west flow on 1 larch, replacing the light variatle windg which
existed on 23 - 25 February. Contimued soutkward motior and
aprroach of following cell froz west brought west to rorthwest
flow on 2 and 3 larch,
(4) At 50,000 feet, the slow movement of the clockwise cime
culation from a position northwest of Eniwetok to sout: of
L2 juro changed the flow gradually froz north northwest to
west southwest, After 1 Uazrch this circulatiorn continues its
movexent to the southeast and wezkened, vith flow in the lo:=al
arez becozing west northwesterly.
(5) At 60,00C feet, no clearly defined trend was presext.
mnds were guite light and erratic at this level, with easterly
flow at higher levels., These variable winds persisted through
E2AVO plus 3 days.
d. Differences between forecast and cbserved winds: In rega-d
to the differences betwesn forecast and observed winds, reference
is cade to & repor“ of Preciezt L.5, JIF T===, by Pa—xer, liller,
and Stopinski. This report stzted that stulies of the observa-
ticnal errors in upoer wind coserveiions teen by GO/1 esuiscem
indiczted thet for wind speeds above 10 lmots, apsrexizatels 1S
per cent of the obéervaticns varied bty zore than 20 degrees, eves
when the chservaiions were zade by severil differert gl =its,

but v=4ih the same z2inberme unit, The ¢ifferences between Icrecast

0"%’
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—
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winds and observed winds during the period o2 ZRAVO were within
these observational limits, On the last specific wind farecast
iesued at H minus 8 hours, ttere were tean (10) winds forecast to
be above 10 lmots wkhich can be campared with the otserved winds
taken fram the CURTISS at ERAVO hour. Of these ten (10) winds,

six (6) differed by 10 degrees, two (2) by 20 degrees, one (1)

by 30 degrees and one (1) by 40 degrees. 80 per cent of the !
farecast winds which can be checksd in the immediate locale wers 4
within observational limits imposed by the equipment itself. The
errers of 30 degrees and 40 degrees were the farecasts for ths |

levels irmediately above and below 10,000 feet. |

CCICLUSIONS: |
a. TWeather conditions during the five days prior to HRAVD day were
indicative of a favorable trend for BRAVD, involving on an average,
easterly winds delow 15,000 feet, with winds of a southerly cazponent
above. HRAVO ninus 2 and ERAVO minus 1 days were especially favorable
Iraz a fallout point of view. The weathesr situation presested a§ B
minus 6 h;nxra for a 2 hour period was setisfactory; however, az un-
favorable trend was redicted to occur during the following 24 bow=s
sings nortbwest winds were forecast for the 10,000 to 20,000 foot

£ -
leve{8. This trend wes borns out by leter observations.
be The forecast wind directions were well withir the norzal forecast
error, which x:m.st be eaticipeted, TForecasts of the sexoe precisica as
those maje in ereas of dease observation pei¥Works caznot be expected
'in tbis erea. The forecests of vinds eloft i‘.or ERAVO were, neverilhe-

less, epr~oeching the limits of buxan ebility wkich the ¢t &t sresect

ellows. N
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Lt. Colcnel, USAP

1 Izcicsures Staff ezther Qfficer
1. Area Foreczst Talid Q11500 to CZ_’.SDJ" aarch 1954.
2. ZTorgerik and Ixiwetok Observed Winds Aloft for CL2100Y l=rch 29354,
3. Lsg 275 2:20162 Teb 1954, to CJIT STVRI, re: Tlzzther Cutlooz for Snct Day.
~e sz DTG 2705LLZ Feb 1554, to CJTF SZVEN, re: Teather (utloch: for S.o¢ 2ar.
5« em for Record, B-1, 1100N Teather Sriefing w/2 Inc
6 Uzzo for Record, 5-1, 1800X iezther Zriel n.ng.
7. Zezo for Zesend, 3-1, 2400¥ Tmather Zriefing w/2 Incl.
€. Lezo for Recerd, OL"‘“' 2RAVQ Day eether 2riefing,
s S; ':sols for Vzeither Distrivution Chart.
10, Chart 71 = 1500 foot Strearlines and Teather Distribution Chart fer
23:03:2 Fetruary 1554,
. Clazrt #2 - 10,000 foot Streazlines for 2823007 Februzry 1954.
2. C'.za:-‘:.' £2 - 2:,&-0 foot Streazlines for 230300Z Februzry 195L.
13. Chart £L = LI,000 foot Streamlines for 2803007 February 1954.
1L Chart E5 - P:-o:::s‘:.-c 1500 foot Sirezmline znd Teather Distrinmution valid
for Q5,3 1 Yzxch 1954,
1. Czzmt .,' - Air Particle Trzjesicries for ¥ to E plus 72 hours, crezared at
Z =zinus & hoors.
13, Lhat e"’? - 2500 fost Streazlines aznd Tezther Distributien Chart for
2313002 Tetruzry 15354,
17. Czzxt #3 - 10,00 foot Streazlines for 22153002 Febmary 1654,
3. Chnart 75 - 27,000 foot Sireazlines for 2218002 February 1954.
15. Cnazt Fil = 40,000 foob Streazlines for 2218007 February 1954.
23, Chzpst F11 - Revised Air Particle Trajectories prepared at H ;lus 9 hours.
22. Caart §12 - Cozoieted Air Particle Trajectories prepared at H plus 36 hours
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~Sa FOZZSAST VALID 011500 TO 0215004 UARCH 1954

Seneral Situation: ZEasterly fiow extenis to 70X feet. Testerliss crevall

to trepopause. Sriwetok Tercinal: 18 sctd 183 sctd 380 brim vsby 10 sfe

wind 0715, Z2Iixini Termi=nal: 18 brian 130 brkn 380 brim vedy 10 sfe wind

C715. Zziwetok winds and teoms: 00715 20820 4C0E822 60718 £350L C3352 Fl1C

152511 P2C 2023517 M7C 302830 MR4C 402632 M50C 502528 603302 700718 823239
920740, ‘Ridni TEnds and Tezos: OC715 208204 L0222 6CT18 8350L 92508 Fidt
152512 P2C 202722 L7C 302428 MR4C 402636 K50C 502730 60330 700718 830£30
9XTLL. Further outlook for Eniwetok and 2ikdini (Planning Only). De-

crezsing clouds 2irdni zrea. Little change elsewhere, ZI-iwetok Clouds:
2/8 CJ tzses 18 tcps LO with sctd isolated to;s.to 60. L4/8 as bases 180
teps 200, 78 CI near 380. 3Rikird Clouds: 6/6 CU bases 180 tops LO
with sctd isolated tops to 60. 5/8 as bases 135 tops 200, 7/8 CI pear

30, 2215 3/8 CU bases 18 tops LD with sctd isolated tozs to 60. 2/3 as

Swe mwaed 28 wu

\s)

tases 180 tons 200. 5/8 CI near 380 afier 2100M. Freezing level 170,
Tropopause height 550 texp ¥ 820, Eeight of conirail formation 350. Sea
and swell 6 feet from IE Zuiwetok, Bikini, Ewajalein Terminal: 15 sctd
vsby 10 sfc wind 0410 tempo 10 brim wsby 5§ sfc wind 0615 in 1lgt sctd S;xwrs.
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PONTRIE O3SIIVED RIS ALORT
1 tarch 1954, 25H
(Last observation rade pricr to evamrtiey)
mmmmwmmmmmm”nm
23304 43212 62110 83007 95992 0L 52227 5573 CTIA Sk YN CL
52737 99995 02836 52418

° ENIIETOK (2SERVED BIXDS ALOFT
1 Earch 1954, 2200

00715 109L4 225 31013 41010 51000 61104 72805 £2806 S2M0 99990 CIMO
22706 43305 63410 €33L5 99952 03030 52728 I3 @RS 26 I AV
52532 99995 02818 5 cala 99996 00906 52703 99997 O allm 30530 99998 COIRR
50942 99999 009456 50545 TO95h
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262 1D 5 caFIEnIR
CJIF SEVEM _ CPERITIOEAL, FRICKIIY
CJTP SEVEN (AIMIN) . : o

VEATHFR OUTLOOK FOR SEQX DAY FOLLO™S CLE CLOUDS AND 'RASIER CIN SCATTEIED
CUMIULDS CXM SCATTERED CIRIUS CMf WIDELY SCATTSZED SmS FD ZDMS CIX s
FACS CIM EBASTERLY GNE FIVE 70 To0 ZZR0 kTS SHCLX ONE ZZRO ZERO Z3BD G
mmzommmcmmmmmmm&m-
EELY 0= FIVE TO T-0 ZER0 KIS S\LN THEEE ZERO ZZR0 ZIRD ZIRO C12* SOUTH-
EASTERLY Q:E FIVE T0 T30 FIVE KTS SICLY FOUR ZERO ZERO ZERO ZEID G
mmmrﬁmmmmmwmmu
SCOTAZLSTERLY GFE ZERO 70 T30 ZERO KTS Cis! SIX ZKND ZERD ZZ0 ZEO O
SOUTHEASTEELY FIVE 70 ONE FIVE KIS FD RADSAFE OUTIOOK VERY PARRAKE

" LTCOL C. D. BAGOT, USAP
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2705442 FZB 54 COFIDERTIAL
OPZRATICIAL OPZRATICLAL

FIiI: CJIF SEVE IV ZOTATE DAEDIATE
oM
10: CJIF SEVEN ESIXRTOX ATOLL 17 % X0
_(nx'm
IXM: CIG 7.3

ZELTHT® OCTLOOK 4S OF T SEVEN ZE20 FIVE ZRO ZERO Z=EGA FOR SEAVO DAY
FOLLOTS CIR CLOIDS AXD SEATHSR CLN SCATTZRED CUMILUS GNY SCATTERED CIRIUS
Qi VERY LIDELY SCATTERED SHOCZSS FD wINDS CLE SUAFACE TC FIFTEEN TEOUSAD
FRE? (2 SiSTERLY @2 FIVE 10 TSU 22RO KTS SICLN FIFTEX THDUSAED 10 1.~
1Y FIVE TESUSTID FEET O EASTERLY GIE ZER0 70 CUE FIVE KIS SITIN TWENTY
FITS TC T=IPTY TOISLD FZET Cle! SOCTESELY FIVE TO QUF Z=20 KTS SYIN
THIRTY THOUSED TO FIFTY THAUSAND FEST CAf SOUTH:ZSTERLY T30 ZZRO KIS
SCIX SOITY THOUSLD FZ2T ECRTESASTERLY CIZ 2530 T0 O FIVE ETS FD 24D-
SIFE (UTLOCK POR DTSIOZ 4D WZLAG VERY FAVORAZLE SIIN OUTLOCE FOR
EIXIET FATGEASIE BD ESJIEST YOU TAXE ACTIQN OF CCXFTRUATICN OF EXECUTS

. GEOER PATGY ITZY THOES KIGHT CHECE LIST PATEN FD OGIE AD GRAVES AD

ESES BEoOCRD COFIRATION PD BRUTON ITTZRFCSES KO OSJECTI

LTS C. D. 5Q0T, USAF
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28 Padruary 1984
“ETRAIDUZ POR RECORD
SUBJECT: 3-1,1100Y Command Briefing

1. Persons present at the B-1, 1100M Comaand Briefing were:

Kajor Generzl Clarkson
Dr. Graves
Brigadier General UcGinley !
Rear Mmiral 3ruton
' lr. Reeves

N 1%, Gibbons 1
Colonel Covart
Lt. Colonel Earbour
Lt. Commander ladden :

“he briefing wes conducted by:

Lt. Colcnel Boanot
Captain Meyne-d, USH
Lt. Colonel Bouse

2. The 2700002 February Teather Distribution Chart, with the 2703002
February streamline - superimposed thereon was used for the present situa~
tion briefing. The undersigned menticned the froantal system funnel jast
below liake, the deep trough associated with it which was reflected tirough
all levels to 60,000 feet; the present high aloft to the sast of Bikint
which was also remeining rather stationary. The undersigned further aso~-
tioned the easterly flow frox the surface to 10,000 feet; the south east-
erly becaming southerly and south westerly below aloft assoclated with
this deep high east of Bikini, Next presented at the briefing was the
forecast for shot time: 3/8 cum:lus bases 2,000 feet, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scatiered showers. The winis were ;
Ziven as per the attached forecast (Incl 1). lentioned tropopause as.. F
55,000 feet £lso attached is the area forecast wvalid 280300K February to
010300X Yarch (Incl 2). The underaigned descrided the air particle tre-
jectory forecast siating that all of fie trajectories were to the T ax-
cept the 10,000 feet cne and the 60,000 ones which were westerly.

3. “Colcnel House st this point continued with the Radsafe porticm )
of the briefing. J

2 Incls 4; %%.ésr:'::::c:= "

a. ':.:i.nd forecast 1t Colenel, USAP
b, arez forecast saff Teather Officer

DL 5
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271310Z FEB 54  URCLASSIFIED

OPZRATIONAL
FRR: 76 7.4 (AFLCAT) FRIGRITY
a
T0:  EEA CANT ENLETX NoO ) -]

TCEP ESTES 031 POR DISSEMINATION X APEA POSECAST 280300 TO 010300% FZB 54 I
GZTRAL STTUATICE X DT TRADES FERSIST LO-ER LEVELS X HIGHSR LIVELS DCATRA-
TED BY STEONG CLOXTISE CIRCULATION EAST CF MAJURO X ENTETCKTEEINAL X 20
SCTD 380 EBXK VSBY 10 MI TRMPO 20 ERKN VSEY 6 MI SPC TIND 0918 TITH GUSTS
70 30 KTS IN LOT SCTD SE.®S X EIKINI TERMIEAL 20 SCTD 380 ERXXN VSBY 10 4
SFC TIND 0520 TEMPO 20 EREN VSBY 3 KT SFC wIND 0920 WITE GUSTS 70 30 ETS
IX 16T SOTD SELBS X SKISETOX ZINDS D TEMPS 00918 20922 4092k 60926 81020

0116 P15C 151414 PSC 202410 12C 202320 :20C 402230 M22C 502424 600LLL 700612

80071, 90081, X FURTMER CUTLOCK FOR EXTWRITCE AXD BIKIXI (PLANING CXLY) X
SLIGET INCRRASE IX SHOCIR ACTIVITY X SOME DZTHEASE IN CIFRUS X ENTLETOK
CLOUDS 3/8 CU BASES 20 TOPS 40 WITE SCTD ISOLATED TOFS TO 60 X 5/8 CI KEAR
380 X TEMPO 5/8 CU BASES 3 TOPS 60 WITH SCTD ISOLATED TCPS T0 70 X 2/8 AC
BASES 120 TOPS 1.0 X 6/8 CI NEAR 380 X BIKINI CLOUDS SAE A4S RTRENK X
SIGIIFICANT CLOUD AREAS X PATCE SC EXISTS OVZR EASTERN MARSHALLS X CIRRDS

COVZRS EUTIES MARSHALL AMD GILEZRT ISLAND AREA X FREEZING LEVEL 175 X TRO-

POPAUSE NSIGHT 550 TEP L2LC HEIGHT OF CCHTRAIL FCGRUATION 370 X SEA QXD
SIL 8 FT FRO DXE AT ETCEIG AND SIKINT X KRAJALEIN TERMTIL X 15 508N
VSZY 1 1T TEFC 10 BEKE VSBY 5 MI SFC TIND 0815 TITH GUSTS 70 25 KIS 4n

I S30aE3S

HERSCEYL H SLATER, LTCCL, USAF
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28 Pebruary 1954

EEMXRANIUX FOR RECORD

SUBJECT: B minus ), 1800 Howr Teather Briefing

1. mtmmumamwnmmm
Major General Clarkson, Brig. General EcGinley, Dr. Graves, Dr. Ogls,

* ¥r, Reeves, Dr. Duane Sewell, Colonel Cowart, cqpunmuux.t.

Colonel Houss.

2. This mas a eryshwthrhﬁ.nguhordnni.nlyth-w
winds at 10,000 feet were mentioned as the only significant change
to the 1100 hour briefing given this morning. It was pointed ocut
that there wmas a tendency for southerly winds, which were very ligt,
st 10,000 feet. u.mmmmmnmw.uw'

ing.
!c.: En. BAKNO?
1t. Colonel, USAF

Staf? bsatber Officer

L 6
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ll! 1 Yarch 1954

SUSJECT: 2L00M Teather 2riefing Prior to ZRAVO Shot (B=CAL5 hours)

l. The following personnel were rresent for this briefinc: Major Geoe-
ral Clarkson, Dr. Graves, Brig. General lcGinley, Brig. General Estes, Dr.
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Knickerbocker, Col. Cowart, Capt.
l2ynard and Lt. Col. Bouse.

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

3. The attached forecast was presented (Incl a) which stated that at
shot time there vould be 2/8 of cumilus, bases 2,000 fest, 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 tice; and contrail formation level at 35,000 feet. The tropo=
pause height wes 55,000 feet; teaperature -78°C. Vention was made of the
40 knot winds at 40,000 fest, 2nd that the cirrus was caused by the flow
around the high, located at 30 to LO thousand feet over this area.

4. That there might be some locally induced weather 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 cosponent; and
that the level from 7,000 feet through 14,000 feet was zlso very light and
variable, the tendency being for a westerly compcnent at all these levels.

5., The terminal forecast for Ewajalein and Wake was givem next, stating
that Take had been quite poor, with low ceilings and frequeat showers but
would improve for shot time and would have broken cumlus and cirrus with
scattered showers in the area. For Kwajalein it was stated that there would
be continuous showers activity, and that they had been having broken to oo~
casional overcast lower clouds with occasionzl showers. These showers se-
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, along
with the &lscussion of the &ir particle trajectories cazpleted the itens

discussed in the weather brieling.

6. It. Col. Fouse followed this with the radsafe briefing. It =as de-
cided to have an addition2l look at the latest G.:zdgn OLOCS.
x !
it
e . 3T

2 Incls
a. aArea forecast ) Lt. Colonel, USAF
b. ind forecast al? Teather Cfficer

oL ? i
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T0:  'WEA CENT ENTHENK ‘
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WCEP ESTES (40 FCST RASY X 2/8 CO 2000 TC75 5000 P 2/8 SC BASE 6000 TOPS
7000 T 4/8 THIN CIRES BASE NER 38000 WIDELY SCATTERED LIGHT SHIERS X
mmmxmlhsmmxmmm
10IAY 152518 202712 252320 302326 42338 45240 52638 550510 60 1AV

H. H. SLATZIR, LTCCL, USAF
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1 lareh 1954
SRR FCR WBCORD
SUBJECT: Teather Briefing at OLOC, E2.70 Doy

1. The following personnel were presext for this briefing: Csosral
weyland, lajor General Clarkson, Dr. Graves, 3rig. General McOinley, Brig.
Genersl x’t.., Dr. 051., Dr. Duane m’ i, m. Colonel w.
Captain leynard and Lt. Colonel House.

2. The CURTISS winds aloft for midnight and 0300 werse discussed ia
view of the relationship to the shot zite, ths levels 7,000 fest throcgh
11,000 fest being scrutinized the most (Incl a). The ares forecast for

shot day is also inclosed (Incl b).

3. lt. Caolonsl Bouse further discussed the radsale gitustion after
which it was decided to go ahead with the shot as scheduled,

It. Colonel, USAF
2 Inclg Staff ‘sather OffScer
a. CUETISS winds alaft
for 000G and O300M
1 lareh 5.
b, Ares Forecast for
Shot Day
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FROUs. TG 7.4 (ATLOAT) . mm“m§
T0: @A CRT ETETX

TORP ESTES OL1 FOB DISSZINATION X LRA FCRECAST VALID 0103008 70 02030CR° 4R S&
X GRERAL SITUATIQN X SIALLOT LAYER OF EASTEALTES EXTEDS TO 5000 FT OVER &¥74 X
VESTERLY WINDS ALOFT PRIVAIL X EIDETCK TEAMIIAL X 20 ZRKN 380 SCTD VSBY 10 T &%
DM 0720 TELPO 15 BREN VSBY 5 MI IN LGT WIDILY SCTD S¥iRS X BIXINI ToOXAL I 20 :
SCTD 380 SCTD VSBEY 10 MI X SFC WIND 0726 T=UPO 15 EREN VSSY § )T in IGT wINELY E
'SCTD SHIRS X ENTYETGS KINDS AND TEMPS X 00720 20723 LOS1S 63012 83012 03212 PIIC
152515 P3C,202314 M5C 302325 M26C 402335 MLBC 502638 600413 700512 800725 900718
BIKIKT TDDS &D TZPS X 00720 20822 40818 63210 83210 03312 FLIC 152518 P3C
202612 M5C 302325 M25C 402342 IUBC 502735 60L&V 700809 800825 900718 X FURTHER
CUTLOOK POR EXIEETGE AND RIKTNT (PLANKING 31Y) SLYGHT I'CREASE IF 1OY CLOWI=- ;
LESS AND S30:3R ACTIVITY X ENTETOK CLOUDS 2/8 CU 24SES 20 ICPS 40 IITH SCI®
ISOLATSD TGPS T0 60 2/8 SC BiSES 50 TOPS 60 4/8 CI NZAR 380 X EIKINI CLOUDS X
2/8 CU BASES 20 TOPS 40 GITH SCTD ISCLATED TCPS TO 60 2/8 SC BiSES 50 TOPS 60

T T Y

4/8 CIIRAR 380 X SIGHNIFICANT CLOUD AHEAS X EROKEN CIREUS SUTH AND EAST XXTRG- ;
SIVE SHEET QF MIDME® AKD LOY CLOUDS EXTEIDING EASTREST THROUGH XAE X PRIEZDG :
mmnoxmnssmmssommacmﬂ'orwmmmﬁmz&x
SZ4 AND SWELL 6 FT FROM BB AT RVTTETCK A!D BIXINI X EVAJALEN! TERLTIAL 18

BXE VSBY 10 1 SPC ©DD 0520 TELPO 12 ERTX VSBY 5 LI SPC WRD 0522 "I GUSIS ?
¢ 30 KTS IN 1GT SCTD SHES X '

4. H. SLA™=®, LTCCL, USAP

I 8b
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SECRET

IAB B
RADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morring of B-l day, the wind patterns (forecast and actual)
ware favorable but the tremd of the observed resultant wind patterns
was toward an unfavorable or marginal condition. Ko transient shipping
was reparted on the B-2 day P2V sweep centered on a significent fare-
cast cloud movement on true bearing of 3oo° out to 800 miles from GZ.
The B~1 day search by P2V ocut to 375 miles on & forecast significent
cloud movemext on & true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course and spead would teke her
outside the hazardous area by shot time., A&t tbe midnight briefing, the
forezast offered a less favorahle condition in the lower levels (10-25
thousand feet). Resultant winds at about 20,000 feet were forecast in
the direction of Rongelap and Rongerik (Figure 1); bowever, it was con-
sidered that the speeds and altitudes did not warrant a conclusion that
significant quantities and levels of debris would be carried out so far.
TARE Site was forecast to be well in the fall-out area and NiN Site to
be in a fairly high intensity area. Since the 3-1 day forecasts gave
winis tenling significently toward ZNE, a decision was mede at the mid-
night Yriefing to search on B day ahsad of the cloud, i.,s., cantered on
true bearing of 65° out to 600 K¥ an? to warn ships out of the 450 HM
mm. r.diuo *

The routine B-18 hour advisory to CINCPACFLT indicated no signifi-
cant fall-out forecast for populated Marshmll Islands, and no safety pro-
blems on air or surface routes except surface routes bstweenm 275° clozk~
wise to 80° cut to & radius of 450 FN with possible significant fall-out
in thls area, Bo known shippinz was in the forecast fall-out area. The
surface radex was forecast for shot time to shot plus six hours to be
oriented in a narrow sector to the northeast and a wide sector to the
south, with an additional circular radex area around GZ of radins 15 xiles
(Pigures 1 and 2). The sector pointing at Rongelap was considered insig-
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 briefing, mo significent change had been ob-
served in the mdnigkt winds received, however, a radsafe recozaendation
was rmade to move the task force skips radially furthber ocut from the mini-
rum of 30 MM to a minimum of 50 KM in the SE quadrant. The low level
cloud was forecast to overrun the TARE camp and move on to the east with
a ¢rong pos#ibility of overrunning NAK. The resultant wiads polating at
Fongerik and Rengelap were light and were not forecast to transpact sig-
nifizact deltris to these atolls.

At 0645 the BRAVO detonation was accomplisted without hazard to
task force personnel. The btunker firing party reported in safe, but by
0715 the radiation levels ware reported rising at the bunker. These
levels contimed to rise to ebout 25 r/kr. The firing party was con-
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sidered to de in a reasonably safe position since the personneal vere
able to get into a well protected area deep in the bunker, resding
arproxizately 35 mr/hr,

The clowd tracking (by WB-29, Wilson 2) during the morning of B
Day indicated no contamination of consequence moving toward Eniwetok
or Ujelang at ten thousand feet. The afternoon upwind mission for Wil-
son 2 was & 30 degree sectar cut to 500 KX cextered on true bearing of
70° from GZ. During the upwind portion of the cloud tracker’s missiom,
readings vere from 100 to 500 mr/kr at ten thousand feet. During the
sorning ‘the B Day P2V sweep in front of the cloud encountered contamin~
ation early in his mission, This F2V was replaced by another, which
coapleted the search out to 600 KM,

A repart was received about 1500 on B Day that the AEC/NYO0 instrue
ment in the hands of the weatber detachzent on Rongerik had gons off
scale, These instruments bhed a full scale reaiing of 100 ar/kr. The
off-scale report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 wr/
Ik (The BATROKO going as high as 1.0 r/hr on the flight deck). Coo~-
sidering the distance (133 KX) and a cloud tracker at about 1945M, 1
Xarch, reporting of zaro contamination over Rongerik, it was generally
believed that Rongerik and the task force ships were canght in o gene~
ral pattern of finely divided (95% less than 5 micron by cascade im-
pactor) particles over a wide area moving ENB to B. The weather de-
tachaent was advised of this condition. Nevertheless, the ARC/EYOO
Iwajalein Flight ABLE was requested at midnight to be run the following
marning, Xwajalein Flight ABLE pattern covers all Marshall Islands
north of Ewajalein, and up to Taongi as the northern-most turning poimt.
herial readings taken on the flight are extrapolated to the ground.

About 2000 the task force commander was hriefed on the overall site
uation as was known at this time. This included the resulta of some 1ime
1tial danage and radsafe survey inforzstion taken about nooa by helicop-
ter, reports from the sampling aircraft (F-8,, B-36 Festherweights and
B-36 Coxtrol), the first twelve hour cloud tracking mission (Kilsca 2)
and the first few reparts on the 512 to Bf24 hour cloud tracker (¥ilsoa
3). The upwind mission for Wiilson 3 was a 30 degree sector out to 500
KY centered on true bearing of 65 degrees froa Rongerik, followed Dy &
vectored mission to 17K 163E to base at Eniwetck. The task force com=
nender was advised that fairly hesvy contazination had been encountered
by %ilson 2 in the sestor portion of ks flight and that cae F2V aire
creft had been contazinated in about the same region. The task forece
comnander was aivised that the readings taken at ten thousand feet by
the cloud trackers were thought to be on the order of magnitule of tiat
encountered by the task force ships. Since the only significant coow




taxipation was found in regions which confirmed the forecast cloud tra-

Jectories, the requirezent for Ff2, timough B4(8 bour tracking coversge
was cancelled,

4s @ result of the repart from Rongerik, the advisory to CILIFACFLY
at 2000 hours B Day included mention of fall-out at Rongarik plus zinar
fall-out at Rongelap and other northern Marshell Islands, The fall-out
was atiributed to an EF12 hour change in the foresast air particle tra-
Jectory for the twenty thousand foot level., Tkis trajectary, foraerly
moving toward the ENE, was reforecast to move toward SE in a circular
clockwise path through socuth to west, The CINCPACFLT advisory incladed
no health hazard problea for surface and air routes, but that fall-out
on Bikini-dtoll, as well as danmage to structures, would delay reentry sev
eral days. ’

During the trip back to Eniwetok on the night of 3 Day, the fleet en-
countered a wide area of finely divided (arparently less than 5 mizroa)
particles which cansed top~side intensities as high as 350 or/hr. App~
ropriate measures were instituted by the Navy Task Group Coasanier to the
affect that all personnel not essential to open deck duties would remain
indoors. Ship's weather doors were closed and the washiown systeas ope=
rated interzitiently to hold down the levels.

Based on the adivisory fron the weather detachmant that their instru-
ment was off-scale, the Air Task Group, on the morning of E£1 day, sent
e ponitar by axphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Rongerik, reported the atoll contaminated and
requested permission to start evacuation of personnsl. At about 1300
the monitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/br one inch off the ground. Ths Rongerik evacuation was completed in
two segnents, the first group (8 people) coming out by E£30 bours and the
second group (20 people) by E£35 bhours.

The special AEC/RYOO Ewajalein Flight ABLE, requested the previous
right, had been instructed to make an in-flight repaort upon reaching Taongi.
(4 prelimipary Flight ASLE report indicated 1350 mr/kr on the ground at
Rongelap, 445 mr/hr on the ground at Ailinginse and zero for Wotho.) &c-
cordinzly, it was decided to start a destroyer on the way to Rongelap ia-
rediately and to set up a Si-16 amphibian with monitors to check the sur-
face conditions st Rengelap before dark. The destroyer was directed to
be 02f Ronzelap ready to start evacustion at dawn the following day. 4
Trust Territcory pepresentative with interpreter was reguested to aove by
TBY from Xwajalgém to arrive &t Rongelap at the saze time, The Si-15 wus
set up, two respomsible monitors were espezially riefed to zake realings
&t weist heizht, use several meters of the same type for cocparison and
40 use different types for cross-check, An average reading of 1.4 r/k
zade in the living area of Ronzelap Island by these mozitors was used in
the decision the saze night to order the destroyer to commence evacuation
cperations at dawn. Evacuation operztions began about 0730, 3 larch and
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and were coapleted by 1030 the seze date. Interrcgetion of natives dis-
closed that all were present except 17 who were fishing at Ailinginae.
Following the Rongelap ocperction, the destroyer proceeded to Ailinginae,
removed the remaining 17 and procesded to Ewajelein. 4 total of 17 males,
20 fezeles, 15 boys and 1, girls were removed ty destroyer and disea-
barked at Exajalein, 16 old and sick were zoved at sbout 0930 by FSN

to Emsjalein, Decontamination of all natives was accomplished during

the trip to Ewajalein,

The full report from AEC/NYOO Flight ABLE indicated Utirik ground
contaxination at 240 o/ at 1651M, 2 MKarch and 76 mr/hr at sbout 1716K,
2 Esrck at Ailuk, the nearest populated island to the south. Bikar, the
nesrest island to the north was determined to be unpopnlated and contam~
inated to about 750 mr/rr at sbout 1600M, 2 March, Taongi, the next
nearest islend to north was 1.5 mr/hr and unpopulated. Based on these
facts a decision was made to start another destroyer to Utirik to an-
ticipate an order to start evacuetion at dawn on 4 Larch, In the mean-
tize a F2X was set up to ground survey Utirik on 3 March while the des-
troyer was on the way. The infinity dose of ths Utirik natives was com~
ruted at 58 r, The decixion to evacuste was made and the destroyer or-
dered to start evacuation the following morning, 4 Karch. 4 totel of
47 pales, 55 fexsles, 26 boys and 26 girls were removed, decontazinated
on the destroyer enrcute to Ewvajalein end disembarked on 5 larch, Ques~
tioning of natives disclosed that all had been removed., The destroyers
whick evacuated Rongelap and Ut rik were directed to obtain drinking
witer samples froz these atolls. A check of the wmater samzples indicated
from 2 to 28 tines the task farce standard for full time usage.

With the decision to svacuats Utirik made and the mackinery set in
motion to sccomplish this operatiom, the status of Alluk was put up for
consideration, This atoll has a populetion of LOl. The infinity dose
was determined at less than 20 r, 4.e., less than the minimum standard
used by the task farce for its sampling aircraft crews. This was the
major factor in the decision not to evecuate Ailuk,

During the afterncon of 2 March a directive was issued to execute
Kwejelein FYCO Flights BAKER and CEARLIE, These flights cover all Xar-
shell Islanis south of Kwajelein., The flights were set up on the assum=
ption that the twenty thousand foot trajectory could kave brought con=
tarinstion around to the soutk and west and contaminated some of the
southern larshalls., The flights were executed on 3 Marck, No signi-
ficant ground”econtamination was found, A4n additional KYOO type flight
was perfarmed over the Gilbert Islanis far the same ressons. No sigai-
ficent contaminetion was fourd,

On the besis of Flights ABLE, BAKER and CUARITE, it was deterzined
thst no further atolls would need to be evacuated, The affart wes there-
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fore concentrated on those populated atolls indicatizg mare thas 10
wr/br at E plus 2, bours and which were not evacuated., Por tiis pur-
pose a special survey was set up under the technlcal direction of Dr.
Thomas N, White, B Div, IASL, assisted by lajar Robert Crea, Hy JTP
SEVEN, to start from Ewajalein on 5 Karch by FBM.

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

The investigation included ground monitoring and the taking of soil
and water samples from living areas., Secondary purposes vece efforts
to reduce the adverse impect on real and personal property of the tasty
departure, to determine radiation date of scientific interest anxd to
eveluate the time of reoccupancy by the forzmer inhabitants. This ef-
fort was assigned to a destroyer in arder that warking parties would
have a floating base for operstions asbore and decontamination facil-
ities afloat, The tecknical direction of the effort was placed under
the supervision of Dr. Berbert Scoville, Technical Directar, Armed
Forces Special Wespons Project, assisted by representatives of CASTLE
Project 2.5a. The rehsbilitetion partion of the effort was placed
under the supervision of the commanding officer of the destroyer. The
party with equipment departed 7 March for Ewajalein to join with the
Trust Territory representative in a FEN rendezvous with the destroyer
at Rongelap early morzning of 8 March.

Arrangenents were made to air ship scll and water samples to
Eealth and Safety Laboratory, AEC, New Yocrk Operations Office, Attem-
tion Mr. Nerril Eisenbud. Mr. Eisenbud was requested to rrovide ths
task farce with decay infarmation and activity per unit area on the
soil samples and sctivity per unit volume on the water samples., Be
was also requested to make such other analysis as he thought neces-
sary considering the umsual circumstances and interest in ERAVO Event.

Detailed reports by Dr. White, Dr. Scoville and Major Crea bave-
been distributed separately to interested agencles., Continuing surveys
of the evacnuated atolls have been made far picking up of animals for med-
ical studies, rehabilitation and for studies of marine life. Reports oz -
these activities will be included in the above distribution as tiey be-

cone available,

/ 0 (ewr
6 Incl RICEARD 4. EOUSE
1. RadSafe factors Considered at 1t Cclonel, USAF
the Wea RadSafe Comzand Brief- Chief, Teck Ops Branch, J=3
ing.
2. Eemo for Record: with 6 Incl covering
RadSafe Priefing material as presented
at Cmd Briefings for ERAVO. %
3. Discussion of Off-Site Fall-out. ’

4. Cloud Tracking Operetions. S et~
5. B: Protection of Transient Shipping
During Operetion CASTLE, :

6. Analysis of Fall-out Following ERAVO
Event with 4 Incls e Lo
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RADSLFE FACTORS CONSIDERED AT THE VEATHER/PADSAYE COLYAND SRIEYINGS

l. Resultant wind diagram, forecast winds for HOW Eour.

2. Surfece RADEX: H to H plus 6 hours, bearings, radius,
hot areas, cool areas.

3. 72 howr cloud trejectories given by WX Officer to ad-
vise British and CINCPACFLT. Saxpling arsa and BU sampling
area; need for penestration authority.

4. Alr RADEX: Not used at hfiering unless requssted.
Air PADEX plotted and displayed in Radsafe Office. Does not
basically affect decision. Sampling region given by hodograph
or 72 hour trajectories.

5. Outlooks: (3ased on}).

a. Bikini (hodograph)
b. Eniwetok (hodogreph)
¢c. Ujelang (hodogrepn)
d. Nstive atolls in SE cuad (hodograph)
e. cControl destroyer (hodograph)
f. ATF for YAGs (bodograph)
€. Alir Routes
(1) Taru Wake (72 hour trajectory)
(2) Thru Ewajalein (72 hour trajectory)

k. Surface routes inside 500 mlles (approx'l day cloud
travel). Plot of transient ship chart at brieflng (hodograph)

i. CICP4C advisory (72 bour trajectory), native out-
lcok; 4ir eaft surfece routes. ]

R ,/
411 4BOVE INCIUDED IX CLOUD TRACEING FLAN

6. Suzcary: Evalustion as {very favarable) (Favorable)
(Favorzble except) (Unfevoreble) KadSafe condition for shot
time.
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5 Xarch 1954

MEJORANDUM FOR RECORD:

SUBJECT: RadsSafe Material Presented at Teather/RadSafe Comzand
Briefings for BRAVO ,

Attached hereto are copies of material presented to CJTF
SEVEN during the period H minus L8 hours through H minus 2
hours for BRAVO Eveant.

e

6 Incls: R. A. E)USR
1. 1'/R: E-48 bhrs TRX . Lt Col., USAF
Briefing for CJTF SEVEN Rradsafe Officer
2. X/R: =36 hrs ™WX :
Briefing for CJTF SEVEN
3. ¥/R: Command Briefing,
1100, 28 Fedb. 1954.
L. }/R: Command Briefing,
1800), 28 Fub. 1954.
5. }//R: Command Briefing,
0000k, 1 March 1954.
6. X/R: Finel Veather and
RadSafe Check, O0430M,
1 March 1954. ‘
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1 Larch 1954
MERMORANDTM FOR RECORD:
SUBJECT: H-48 Hour TWX Briefing for CJTP SEVEN

262016z FEB 5+  CQMNERERe
CTTF SEVEN
. OPNER~FR I ORTTY

CJTF SEVEN (AILIN) X
. X b

Veather outlook for sLot day follows: Clouds and weather:

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

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

krots. RadSafe outlook very favcrable

i b § b §
*~t Col sonnot % c.D. Boanot

%/R: Cocpiled by Bonnot, House ani Laynsard.

CERTIFIED TRUE COFY:

;/S/ Redo Eouse<305&1"*”‘
/Tf R.A. HOUSE
Lt Col. USAF

NPT T
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1l Yareh 1954

VELDRANDUM FOR RECORD:
SUBJECT: E=-36 Hour TRX Briefing for CJTF SEVEN

27054LZ FEB 5L r
CITF SEVEN OPPRATICNAL PIONAL
o DAEDIATE D2EDIATE
o
XA o)

CITF SEVEN ENTAETOK ATOLL (AIRIN)

CTG 7.3

Weather outlook as of 270500Z for Brave day follows: (Clouds
and weather: Scattered cumulus, scattered cirrus, very widely

PP

scattered showers. Winds: Surface to 15,000 feet, easterly
15 to 2C knots; 15,000 to 25,000 feet, easterly 10 to 15
knots; 25,000 to 30 000 teet, southerly 5 to 10 knots; 30, 000
to 50,000 feet, souta“esterly 20 knots; 60,000 feet ncrtnaeszorly
10 to 15 knots. Radsafe outlook for Bniwetok and Ujelang very
favorable; outlook for Bikini favorabls. Request you take action
on confirmation of eéxscute order {Item 38 Checkiist). Ogle and
Graves and Reeves recommsnd confirmation. Brutoa interposes oo

objection,

LT COL C D BONNOT

LTCOL, BONNOT

CERTIFINY TRUE COPY:
Ciﬁijai«anc. ,//

R.A. Eouse '

Lt Col., US4F

1./R: iexmbers present:
Dr. Graves called idm Bruton. P4AH

creves, Ogle, keeves, Boanot, Epuse, vaysareé




