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SUSJECTL BRAVO Shot, Operation CASTLE

l. - PURPCSE: To 6 &a mace i—JTEcord operatiocss) age
DPects that were consideread prior to BRAVO event of Operatioa

CASTLE ard to analyze the resultant Situation in light of
available pre-shot and post-shot inforzation.

2. GENFRAL INTORUATION: Cperetion CASTLE is Pleaned to
consist of a series of Seven detonations at the Pecific Fro
Grounds, which encorpasses Enjwetok and 3iking Atolls. 3Baav0
is the code nems that was given the firirg of the first device,

LP, &t 0645 X on 1 Merch 1854, off Namu Island, Bikini Atoll.

Subsequent to BRAVO detonation radioactive dedris fell
on certain inhabitgd etolls of the nporthera Larshall Islanas.

Radiation intensities rose to levels sufficiens to warrant eva-

cuetion of four atolls and ell Persoaneds were removed froa these

ths operatiosal exergenocy
Plan of JTF SEVEN. Areas evacuated and’ ganxa dosages Teceived

ATOLL POFULATION DISTANCE FRGS DOSES RECETVE®

T GROURD ZsRO ~  — —  ——
Allinginae 17 79 K 80 R (canpntc'd)
Rongelap . - gz 100 W  100-13¢ R (computed)
Rongerik 28§ 133 M  40-98 R (£11n badse)
Utirlk . - 15¢ 200 My 17 R (computed)

(#) 28 Anesfean Serﬂce"personnel; 25 USAF Weather Detach-
aeat plus 3 USA Signeal Corps persacnnel.

All evacuees are under coapetent medical cares.

S. - (TS EXFFTRITINCE AND CIARACTIRISTICS OF IUCLT
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" at the Neveda Proving Ground. Prior to the firing of BRAVO,

2R

which are the residue of bamd elemsnts and surface materials,
soil and water, made redicactive by accozpanying radiation
fields. Debris is sucked high into the aizosphere by efler
winds of the erplosion. \thers this radicaciire debris will
fall is a pejor pre~-shot consideration end pricaxily inlluences
the decision to detonate a nuclear explosioa at a certalin tizms.

The area over which radicactive debris is spread and the
intensity of fall-out on the ground are deterzined by the yield
of the explosion as well as by wind pattern since the larger
the yield, the more surface materiels are sucked up into the
cloud and the more fission fracments are availeble. The rela-
tionship between yield and fall-out is known oaly qualitatively.

4., PRE-SIOT INFOWATION: The operational aspects of the
BRAVO exverience were plannea and canceived in the light of
experience geained from previocus operations. These factors were
considered: .

a. The basis for forecasting whare fallout will go
is experience gained from overseas test operatioas CRCSS20ADS,
SANDSTONE, GRECNEOUSE and IVY ‘and to a certain exteat froax tests

only oae megzaton yield device (IVY-LIR:) had beea detam ted.
Although conscieantious efforts were rade o docuzsnt the fall-
out from LIKE, only about 5% of the total dedris could ever dbe
accourted Tor. ‘
The technique used for forecasting fallout pat-
terns is to consider the cloud as a szell area source (addut a
15 mile redius); then add vectorially Zorecas?t winds froo the
surface to approxzicately 100,000 feet. The next step is 20
outline an a~ea on the ground where fallout is expected. This
area is computed by taking into consideration particle size,
diffusion into the atmosphere, wind pattern, yield and source
radius. Such patterns have beea largely coafirmed by experi- {
ence in Nevada as well as by the meager data availadle here.
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- @e. The surface radex was plotted, with an insucezce
factor edded, i.e., smaller particles than previcus experiesce
indicated necessary were coasidered. Tkis doudbled distances
from ground zerp vnere fallout vas predicted to occur.

4. The upwind intensity of radiatioa levels at vari-
ous disiences was considered o be of the saze order of cagni-
tude as for IVY-LIKE. Radietion versus disteance lines ware
transposed to Bikini Atoll. —_
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e. A4 critical problem in predicting fall-out is-

,s forecasting the stability or lack ol siability of tte
- “ittern after snot time. Since radicective particle tra-
.-, determiged primarily by the winds at each level, it is
e L4 that winds must be fram favorable directioas oS vary-
*- _;hin the outer limits oa fevaradble directioxs durcing the
« .4 fallout. The criticel fallout period was coasideced to
® "-ne order of twelve to eighteen hours for significaat

.5 to occur. The variation in tine arises frox considexa-

»f wind shear, with more diffuse and less sigzilicaxt ia-

ieS at a given time associated with large azxguler asd
. syear. TFor this reason, it was required that actuel wind
..ations and forecasts imnmsdiately belore shot tise aad
_aout shot day be continuously coasidered in their relatica

-8 forecast conditions for the first tweaty-four bhours
;:‘ Shot °

. PRR-SHOT BRIEFINGS: The following were preseated at
~=shot cozmand briefings:

-

a, Weather

Weather conditions during the five days prior to
- adicated a favorable trend for SRAVO day with easterly
. . elow 15,000 feet and winds of a southerly cazponeat
. The situation presented at E-8 hours for the subsequedt
<~ period (18 hours after shot time) was satisfaciosy. The
- .>period to begin 18 hours after shot time was predicted
* an unfavorable trend as northwest winds wers forscast
4 10,000 to 20,000 foot levels.

b. RadSafe

(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 nasTow
*:» the east northeast and a wids (140°) sector to the
“sh very slow resultant winds. (See Figure l).

‘5_(2) Surface radex, H to' E plus 6 hours. (See
(S) Outlooks for:

(a) Bikini: Unfavorable; Eaiwetok: Favoradle;
favorable, =nd the native populated atolls in souidessst
from ground zero favorable, since resultant winds in
sion of these areess were coansidered too slow %o Love

at fallout to the atolls involved.

- %
L

(b) Tesk Force fleet: Favoradle, provided
4 out at least 50 miles.
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e. A critical problem iz predicting fall-out in-
volves forecasting the stability or lack of stability of the
wind pattern after snot time. Since radicactive particle tra-
vel is determined primarily by the winds at each level, iU 13
required thet winds must be from favorable directlons or vary-
ing within the outer limits on faveradle directions during the
time of fallout. The critiocel fallout veriod was considered to
be on the order of twelve %o eighteen hours for significant
fellout to ocour. The variation in time arises from considera-
tions of wind shear, with mors diffuse and less significent in=-
tensities at & given time associated with large angular and
speed shear. TFor this reason, it was required that actual wind
observations and forecasts immediately before shot time and
throughout shot day be continuously considered in thelr relation
with the forecast conditions for the first twenty-four lours
aztsr the shot.

5. PRE-SHOT BRIEFINGS: The following were preseanted ast
the pre-shot cammand oriefings:

a. Heataer

‘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 a southerly component
above. The situetion vresented at E~6 hours for the subsequent
2¢ hour period (18 hours after shot time) was satisfactory. The
24 hour period to beginm 18 hours after shot time was predicted
to give an unfavorable trend as northwest winds were forecast
for the 10,000 to 20,000 foov levels.

b. RadSafe

(1) Resultant wind diagrams including latest
observed winds and forecast winds for E Hour and the 72 hour
cloud trajectories, which gave a fallout pattera in & narrow
sector to the east northeast and a wide (1409} sector to the
south with very slow resultant winds. [See Figure 1l). am »

(2) Surface remdex, T to E plus 6 hoUumSwes {Soe
Figure 2).
(3) Outlooks for:

(a) Bikipj: Unfavoreble; Eniwetok: Favorable;
Ujelang: Favorable, and the native populated BTOLLS ~n southeast
quacrant from ground zeroc favorable, since resultant winds in
the direction of thexe areas were considered too slow To Cove
gigrificant fallout to the atolls involved.

{b) Task Force fleet: Favorable, provided
ships moved ocut at least 50 miles.
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(e) Alr routes through Wake and Ewajalein: ‘

(4) Surface routing inside 500 miles coasi-
dared u its relation to m known transient shipping: favor-

o Sejemtific o
(1) Bmgh altitude sanpling operations - favor- ”

: (2) Light traasaission .ror scientific experiments -
mn:

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

p - - X/ﬁ

e. The original souree cannot be considered as a
oF & relatively sall ares but must be considered to be
area o about a hundred £iles in dianeter. This dieneter

depexis oa yield.
[ |

e The raliocectivity of the dedbris can de cansiderad
mzm to yield. 2Radiocactive material in the
clond was tius two to three tirces was was expected.

®. An appreciadle fraction of the obsesrved fallout
oan only be accouatsd for by assuning that it origlinated in
the stratosphere. Yor such particles.to reach the ground at
ocbserved tines, their diemeter rust have bdbeen in excess of 100

f. ZForecast for shot tiz=e winds at shot time was

essentielly corect. Variation frca forecest trajectories was 3
approxrirately 10 desrees in significaat urper levels; uanfor-
tunately, the veriation was in the wroang directian (See Figure !
S). The sasll verlations observed at lower levels were &2180 L
in an cafevoretle direction. lisvertheless, the accuracy of
the vinds aloft Zorecest aprroached the lizits of accuracy of '
the wind odsesvations themselves and were well within the nor- 1
£al forecast error. 3

g8« The fallout pettern extended from the Bikini
aAtoll to the eest no-theast. Considerable widening of the
pattern took place due to diffusion. The intensity of the

H:

5




patiara oo the ground was due primarily to superposition of
sashrock cloud fallout on the stem cloud patiera; aad the
suparposition can be atirituted to the narrow come within

acting. The theory that a significent
fallout does not cone froa the stratosphere is not substantia-
ted by the facts of BRAVO.

h. For future high yleld shots, the forecsst and
ocheerved winds for the first twenty-four hou.r post-shot period
should receive as much exphasis as analyses made for shot tice.

. :;;r-%&_. Bvacuation tock place in accordence
wth exessency plan and without incident. ZEvacua-
tick mas not effected prior to detonation because no signifi-
eanS fallout was axpscted on inhadbited areas.

;
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1l Yarch 1954

VEMORANDUM FCR RECORD:
SUBJECT: Command Briefing, 1100, 238 Fedru=ry 1954

Xembers present: Gen Clarkson, Gen }cGialey, Dr. Graves,
Adm zruton, Col Covart, Lt Col Earbour (in lieu ol CTC 7.4)
Capt Keynerd, Lt Col Bonnot, and Lt Col House.

l. In geaeral, the hodograph gave a forecast surfacs radexz
in ths low levels ( zeroc to 15,000 reet) at about 50 =iles ia 6
nours, geasrally orientated to tke west south west ig ajyy;rcxizate-
ly a 30 degree secsor. In the high leveis, the ralex gave a 6
hour pattern centered on approximately 65 decrecs in a zarrow
ccae approximately 20 Gegrees wide.

2. The 72-hour cloud trajectories indicated all levelis 12
a narrow band generally 65 degrees true froa ground 2ero excejpt
ths 10,000 foot level moving generally east through oortk to
west and a 60,000 foot level moving southwest and tlea west.

3. Rad3afe outlooks ware given es follows:
a. Bikipi etoll: Favorable.
b. Eniwetok atoll: Favorable.
c. Ujelang atoll: Very favorable.
d. Native atolls in southeast guad-ant: TVery fevcratle.

-

e. Cobptrol DDE: It was rsccmmended taat the Ciatri-a TI3
bve moved frum & position 90 miles Tlest oI Grouad ZeXo o 8 pcsi-
tion 230 desregs True, 90 ziles froz Sround Zsro.

f. ATF end tne YiGS: Tae plot oI the Ya3S a3l AT

courses fram sbout E minus 2., hours to = ylus 2 hours was zIltels..

in geaeral, from abiut I minus 5 10 edoul = zinus 3 Louss tle

LTFs and Y4Gs courses run approximstely 15 3o 20 =iles 222
armed device anc the ATF deperts froa e positica ca tae elje Ccl tZe
low eltitude radex at sbout E cziaus 1ls acurs o a p:iiticz &;;rox-
imately 35 miles south of ground zero &% X pius 2. Tae -cvezxsis
of tne TAGS aad ATF were presesaied IcT wialtever coasid.-etica ,
was necessary in view of their clcse Froxicitly 0 tl¢ 3evile oo

the radex.
i
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8. NO closure was recommenisd oz eir aad suwwface
routes throuzh Waks and Ewajealein.

h. KXo transient shippins was reported withim 500
ziles of Ground Zero. It was ;ointed out tiat 3 minus 2 28 B
rinus 1 P2V sweep hed been sent out on headings of 300 deg~ees
and 330 degrees respectively. This was besed oa eariler oce-
casts. Since the winis shifted around to a narrow baand to tde
ENZ, it was recommended that a B day P2V swee) aloag a bdeariug
line approximately 65 degrees be laid on.

‘1. It was recczmended thst CINCAC De auiviged oI ke
following:

(1) 72 hours trsjectaries.
fzj Very favorable outlook for pnative populatioces.

(3) No ipterference oI the air and su-face rouses.

jo It was recommsnded that no change bs zale in the
position of ths task force ships.

Le In sumnary, it was recommended that RadSafe coniitioas
be considered very favorable on all points, but oaly Zavorable
at Bikini shot atoll.

R. A. BOUSE
&t col.. Uw
RadSafe Officer
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1 Lared 1954

AEMORANDUN FOR RECORXD:
SUSJECT: Coamand Briefing, 1800, 28 February 1954.

Lexbers preseat: Gen. P.T. Clarkson, Dr. A.C. Greves, -r.
Ogle, Dr. D. Sewell, Gen. E. L’cGinley, Ar. J. Reeves, Col.
Cowart, Capt ~aynard, Lt col Bonnot, Lt col House.

l. 3In general, the 1100, 28 Febfuary 1954 briefing was
confiroed except indications were presented that conditions were
getting less favorable.

2, It vas azreed to let the execute decision rexzain fira

until the midnight briefing.

R. A. HOUSB
Lt Col., Usar
Rad Safe Officer
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1 Xarech 1954
M0 ANDUM FOR RECORD:
SUBJECT: Command Briefing, 0000, 1 Yarch 1954

Leambers present: Gen. P.W. Clarkson, Gen. B. lcGinley,
>ea. HE. Estes, Dr. A.C. Graves, Dr. W. Ogle, ar. J. Reeves,
L. D. Sewell , Capt. W.L. Knickeroocker, Col. W.S. Cowart,
Capt. R. a. Mayanurd, Lt Col C.D. Bonnot, 1t Col R.hk. Housse.

l. In generel, the forecast presented at ths =zidnight

briefins was confirmed, except tnat in the levels between 5

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

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

tke 10 thousand foot level. This was forecest to be wasilerly

&t 10 knots as the zmost pessisristic situation. Coasequecrtly

ike hodograrh plot v.as xmads 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 Rcngelap and Rongerik, -however, it was cansidered thet t2e
distence to Ronselap a2nd Rcngerik cozpered 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 Rongelap would
neve peen sbout 12 to 15 hours. The hodograph plot daid bowever
show that certeinly TARE site would be heavily contarinated,

end most likely NaN. The hodogreph gave two general fall-cut
areas. The lower level running from 260 degrecs around through
south to 90 degress with a six hour falle-out line in the directicn
cf the populeted stolls in the soutneast quadrent about 15 to

20 ziles out frozx ground zero. The high level radex ran froa
sbout 45 degrees to 80 degrees with a six hour fall-out line %o
7C z1les. (Since -the 6 hour fall-out lines were computed aon abcud
100 cicron particle size, it vas recomnsnded that the 4! stance
oe doubled for sefety. This acounted to considering particle

sizes dovn to about 70 microms).
/

2. Hd’change in the 72 bour cloud trejectories.

3. ééﬁSare Outlooks were zodified es follows:
a. =ikini atoll wes changed from favcrable to uafevcrable.
b. Eniwetok etoll rezeined very favcreble.

c. Ujeleng etoll remeinec Very favcreble.
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d. Native atolls in the scutheast quadrant were dis-
cussed at this pcint and elsewhere in the briefizg. The nst result
of the forecast vias that these atolls shoull recain fevoresble cue
to the farscast long time of travel for fell-out to these ;leces.

Specifically, Wotho end Rongelap vere cozsidered by nems and
position, these being the closest native populsted atclls in the

viecinity of ground 2ero.

. 8, Control DDE: i‘No changs recozmended cver ths change
=ede 2t the 1100, 28 February’briefing. :

f. ATF: It was recommsnded that the L'r.?s EFf2 hour
position be changed from 35 miles outh of GZ to at least 50 ziles

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

" routes torough Vake and EKwajaleln.

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

i. An advisory to CINCPACFLT end CINCPAC was recocnoscded
in confcrrmance with ths above, . .

j. Task Force Ships: It was recomended.that, dus to the
close proximity of Task Force ships to the outer edge of the six
nour fall-out, these ships be moved further out cn a radia’ line

to at least 50 miles.

L. In summary, it was recommended that RadSafs conditions
be consicered favorable on all points, and unfavorable far Bikini
shot !tmo

R. A. HOUSE
Lt Col., UsaF
radsafe Officer

o oekmil
ETaR
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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



(YT S
R

NN,

RESTHIC o %
Wit F iR -

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, Maximum film badge reading was 98r representing 3 mem, 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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Iras=uch as soze natives of Dongelar were reported ts be an
alinginae, tne atoll was surveyed, 17 natives located, and an irtensity
2L 445 cry/ar was found. Evacuation was coxpliete by 1200, 3 Lzrek. The
aose coxputed for this grour is €0r and det2ils are zppended.

aeriel survey of Utirik by ASLS Fattem indicated 620 mr/hr at
151 ors, 2 larch (later re-calibrated to 240 cr/hr). Cm 3 Zarch 1345
grownd survey indicated 160 mr/hr. Decision to evacuate based upon fact
that estinmated dose at time of earliest evacuztion would be 13r. Zvacu-
ation complete 1245 hrs, L4 Larch., ZEstimate of dose to actual evacuation
time was 17r. 154 natives were evacuated, Calculations appended in the

recdiczl tab._

The oaly other populated atoll which received fallout of any con-
sequence at all was Ailuk, ASLE Fattem indicated 95 mr per hour at —
1845 hrs, 2 March. Eased upon the best estirate of faliout tine it was
calcuvlated that a dose to infinite time would reach 2pproxizaitely 20
Toentgens. Zalaccing the effort reguired to aove the 40U inhatitaats
against the fact that suck a dose would not be a medical problem it was
decided not to evacuate the atoll.

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

Very minor fallout occurred in & soutiwesterly and westerly direction
on fniwetok and Ujelang itolls but levels did not exceed lQmr per hour
at Eriwetok ror 3z~ per hour at Ujelarng. This was apparently very fine
particuiate matter carriea by the low trade wind coxpanent.

A detziled plen was nade to maxe grownd surveys of 2ll islands w-ich
had fellout in excess of 1lQmr per hour at estimated fallout time to pro-
vide information as to decay rate and verification of estimation of aoses.
Gater and scil sacples from these surveys were shipped by air to HASL, KY
Operations Office, Attention: Mr, lerril Zisembud, for detailed analiysis.

R. 4. HOUSS
Lt Colonel, USAF
Ca. Tech. 2r., J=3
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CLOUD TrACEING CFEPATIONS FOR BRAVO

€ Yarch 1954
l. SUNKARY:

The BRAVO Air faed Sefe Operations were conducted
essentially as planned. NO hazardous alr coatazinations were e~
countered by aircraft other than the samplers. Several eircraft
and crevis were exposed but the levels encountered appear acce;te
able from both a hsalth and a decontarinstion aspect. Co==unica-
tion and control difficulties made it Aifficult if not izpossidle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been teken to remedy the defects whick becams arperent during

ERAVO operations.
2. GENTPAL: .

Cloud tracking informetion for RRAVO was derived from
five sources, The manner in vhich esach of these functicned luring
BRAVO will be discussed individually in subsequant paragraphs,
These sources wers as follows:

Sarpling aircraft reports.
Sweet-sour reports.

Speclel Cloud tracking flights.
WeatLer reccnnaissence flights,
AF04T-1 flights,

3. SAVPLING ATRCRAFT REPORTS:

These reporis were monitored and recorded by Rad Safs
personnel eboard BOURDARY TARE froz plus two thru plus seven
nours. JInforration derived from these reports indicated ths
sazpling el rcraft were woriking the South and Southeast edge
of the cloud end therefore staysd in the immediate vicinity of
Ground Zero. Bsecause of the altitude of the sazpling operatiols
(30,000 - 45,000 £t) there is little relation betwsen the Cpera-
tion of these aircraft and subsequent air or ground contscinatica.
This aata; nowsver, does assist the Lir Pad Safe Officer &n Ob-
teining an overall picture of the dispsrsal of radicactive zaterial.
No reports-of cloud _ovement were received Zrom tLe coatrol 2-36

aircraft. . //
7/

L. S.EET-SCUR REPORTS:

mhese reports are subzitted by eny elircrelt e2CcounTeTIing
radiocactive ccntamination and -ot repo=ting by otlaer reecs. Fo
such reports were received during BTAVO. Tils is pnos suFr.s.af
since aircraft other than the sazylers and traokers (roportlns by
otaer m:saens) seak to avoid erees im wilch coatazinetiod is sue-

pected.
- ‘-—vl-—l

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

a. The first of these flizhts, Wilson 2, wes directed
by Red Safe to pre-planned post-skot seecrckh. This requisel tze
aircraft to remain in a holding pettern treck arprcxizetely 50
miles West of Ground Zero from plus two to plus flve hours.

This portion of the track was designed for the jurpose of de-
tecting redicactive cloud movements toward Eciwetok Atoll. O3
BRAVO the meximum ectivity encountered wes less then 15 zr/ar.
Through & misunderstanding of control procedures, Wilson 2 oves-
stayed in the holding pattern. Vben Rad Safe realized this fect,
CIC was requested to order him into the previously dssignated
search sector at once. Ths delay, however, resulted in tils alz-
craft being well behind and to the North of the cloul sezteczts
thet must nave caused fallout on Rongerik and Rongelap. 4t 1550u
the aircreft reported its mexirur reading during this fligkt. 7Tcis
wes reported as being between 500 and 1000 mr/hLr appcoxizmately
150 neutical miles from Ground Zero at a bearing of 60 degrees.
This and the subsequent deta appearsd to verify the forecast cloud
trejectories which incicated the upper cloud segmsnts woulid leave
ths PPG oz an approximate bearing of 70 degrees, thus avciding

the populated atolls. Wilson 2 subsequently reported iz-Zligkt
difficulty with the instruments used.

b. ©On the besis of the results of the Wilson 2 flight
ihe second tracker, wWilson 3, wzs instructed to searck tLe sazs
general erea but to proceed further Fast to define the rale of
cloud covement. At approximetely 2000¥ information was recelved
indicating the possibility of some contaminatiaon im ths Bongerik/
Bongelap arsa. 4 messege was immediately dispatched to Tg 7 N
requesting Wilson 3 to alter his search area in such a manner as
to cover the populated area to the East. Communication delays
prevented Wilson 3 fror complying with the request, This plus
the fact that no exact instrumsnt readings (instead a range of
readings) were reported made interpretation of cloud tracking

data difficult. B
c. Subsequent Wilscn flights ( fcr plus one &ay) were

cancelleé when it appeared that no &ir ccatazinstion protler ex-
isted at that tims, /

/I
6. WEATHE RECONNAISSANLCE FLIGITS:
Two ngéel Juliet eether recoanaissence fllghts wele

flown on plus one dey. Toess flights were flovm to tae So?:n ,na
to the Southeast and indiceteé essentially zero air cozte=-Zat.c=.

2

==
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7. AFO04AT-1 FLIGHTS:

APOAT-1 sponsored flights from Fawail indicated a zexi-
mum air contamination of less than 1 ar/hr in that area, (3 Zarek(.
Similar flights from Guam reported tenths of an ar/hr as s Zaxi-
mue reading. This vas encountered 4 larch, 10C nautical cziles
wast of Fonape at 5000 ft.

8. INFLIGHT EXPCSURES:

A8 expected, several aircraft, including sazplers,
cloud trackers, evacuation aircraft and P2V security sweep air-
craft, encountered arsas of air contazination. In all cases it
appears thet the exposures were well unier task force lizi%aticzs
for a beelth point of view. Standard decontaminatlon procelurses
are expected to be effective so thet all aircraft srould be re-
turned to service well prior to the pext shot. Ths P2V sscuTity
sweep sectors will be modified oan future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

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

b. No hazardous areas of air contamipation were en- N
countared although fallout in the Rongerik/Rongslap area would
maks it probable that such contamination 4id exist for a siors

period of trose atolls.

"t

: e. Improved monitoring, data reporting and cocmunica-
tions facilitlies are required.

d. Lower ssarch altitudes may improve the ability to
cortelate air contamination with. subsequent fallout. g

6. No hazardous fallout appears likely in ths ZSawail,
Ponape or Guam areas.

" Tn flight exposures of Task Force perscanel appear

>

g established limits, .
: ya

10. RECOMLTENDATIONS:

a. 4 CY¥ conzact i3 required betveen BOTIDARAY "o E azd
 WILSCN aircraft to insure better data reporting anil ecatrel.
(This has been requested).

b. 4 TIB radiec instruzent should de carried c2 all
WILSON aircraft and exact rediation rezding shcould te rezcotel.

(Sas been.arrenged).

3
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Lower altitudes saould be employed in tracking
Will bpe specified in future vector cessages.

Air Rad Safe Officer
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10 March 1954

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

1., Ia order to provide protection for transisnt shipping ia the
region immediately cutside the Eniwetok/Bikini Danger Ares during

Operation CASTLIE

factars were estabhlished and a plan of

action placed in effect as follows:
Plamming factors:

b.

(1)

(2)

CASTLE clonds mare than 24 hours old sbould not be
hasardous

2, hour travel of a CASTIE cloud should be approxi-
mately 500 nautical wiles.

Plan:

(1)

(2)

(3)

(4)

The Cozmaander in Chief, Pacific Fleet was requested
to make advance diversions of shipping outside a
sectar ares from southwest clockwise through narth
t0 east to S00 nantical miles from ground sero froa
H to H pluns 24 bours. '

P2V aircraft were planned to sweep the significaxt
farecast sectar of aloud travel, using visual axd
search redar metbods of sightings caut to 800 nan-
tical miles on D-2 days, out to 600 nautical miles
on D=l day and, if necessary, in front of the cloud
on D day. P2V aircraft crews were directed to el-
fect diversion on all ships sighted in the sestor
area on D-1 and D day.

KB-29 aircraft on rcutins weathsr reccnnaissance
aissions ware directed to report all sightings of
surface shipping enconatered. Ald sightings were
to be relayed to the Radar center (CIC USS BAIROID)
in the TG 7.3 fleet,

P2V airzraft and destroyer security sweeps were di-

rected for the Eniwetok/Bikini Danger Area, Iofor—
aation froa these sveeps was channeled to tbe Radar

csnter (CIC USS BAIROKD).

T
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MEMORANDUM FCR RECORD (Cont'd)
SUBJECT: Trotecticn of Transient Shipping During Operaticm CASTLE

2,

(5) Infor=aticn from all the above scurces was channeled
into ths task force hesdquarters for eveluatica anmd
consideration at the Weather/Radsafe Command Briefings.

The results of the above efforts for ERAVO were as follcows:

b.

411 nown transient shipping was diverted cutside the
hazardous fall-out area. The Petapsco (40G-1) mas salled
from Eniwetok to be cut of the hazardous area by shot time.
The Trust Territory ship M/V Roque was cperat outside
the designated sector (from Ewajalein to Utirik), arriving
at Utirik on the marnirg of 2 March 195, and departing Tti-
rik on 3 Harch 1954. The Roque wes subsequently located
and monitored at Lajuro and found to have insignificant
levels of radiation, The Nerapi was emrcute from Eonoluln
to Eniwetak but well cutside the designated sector area st
shot time, The Marapd was monitored upon arrival at Pni-
vetck and found not contaminated.

Based on the forecast significant clcud travel (forecast
made on the night of B-3 days) tke P2V sweep for B-2 days
was directed along true tearing 300 degrees from ground
sero, No ships were sighted on this sweep. Based on the
Be2 day shot time forecast, tke P2V sweep for B-l day was
directed along true bearing 330 degrees to a distance aof
375 nantical miles. The reduction in distance was tased

on forecast reduction in resultant wind speeds. This swee; con-
tacted the USS General Fatrick at 17-31N, 162-CaE on course
266 degrees, speed 16 knots, at 1204M, 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 search in advance of tke cloud along
bearirg 65 degrees true from ground sero out to 600 pautical
xiles. Two P2U's were used, The first of tkese becazme ccn-
taninated early in its missicn and was forced to return to
bese. The second was directed to pick up the searck in tte
appraximate location of the previous abert and carry it out
to the 600 riles. The only ccntact reported by these air-

‘eraft was tke Patapsco (40G-1) sighted at 12-21N, 170-4(Z28,

at 1935¥, 1 Earch 1954, course 3C degrees, speed 1C k=ots.
The Patepsco was turned to an easterly Lsading at 203CE, 1
March 1954. The-Comrander in Chief, Pacific Fleet was ad-
vised later to have ths Patapsco zonitcared upon arrival at
Eonolulu in the event a check exroutes could not be esccocplisbed.
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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 FOLIOWING BRAVO EVs

. (Combined Analyses - Izmediate and One Week after BRAVO)
1. Genergsl. The pattern of ultimate fall-out of radicactive particles
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) the followe

ings -
te Aerial survey by P2V employing NYOO-AZC survey equipaent, 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,

ce Resultant wind pattern to establish best wind for period from
8 mimus 1 hour (0SS CURTISS Observation - BIZINI) to H plus 8 hours (3cagerik

somnding) togeibher with the E minus 3% hours (Rongerik O30} to piece :ogether

the wind patterm above the tropopause.

d. Since the Rongerik (NYOO-AZC) survey mster trace established
initial time of arrival of fall-out, this time was used in coordinstion with
resultant wind at the cloud level wbich rassed over Rongerik., This level was
25,000 feet vector. Its average speed from Ground Zero calculated froa
resultant wind plot was 10.4 miles/hr. At first, there was consideradbls
difficulty in maldng fall-out arrive from the s<ea of the atomic cioud (J-
55,000 fset-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr above
would meke cloud arrive at Rongerik at about E plus 12 hours. Zowsver, e
method of plotting the entire cloud height (which is believed to de adout
100,000 feet) for which there were available winds to 95,000 feet, and with
the assumptions listed below in comstructing shadows (fall-out) of stea and
mushroox, thers are obtained 2 areas - elliptical in shape, gensrally east of
Ground Zero and superimposed oa each other (ippendix I). The suggesied Zalle
out area (blus) for the stem is oriented about 070° True from point SB of
Ground Zero, distant 35 miles and with a 200-mile 2ajor axis, 130-ails =inor
aris with a series of extremely hot elliptical envelopes ezansting fromg Groand
Zero out to about 110 miles. Superimposed on this area (red) is she siggested
mushroon fall-out pattern which is an ellipse orieated 080° True, 4J =iles
from Ground Zero, najor axis at least 180 ailes, zinor axis 45-30 2iles, It
is assumed thatr-the cloud diazeter in the zushroos for the period in juesiima
was at least 70«100 miles, This shows therefore, that the early Jall-c:t ot
Rongerik could ‘Gome easily from the mushrooz - large particles vy = ;izs 8
hours, and since‘ the superimposed fall-cuts frcz stem and Ziszrocz2 criss =6
northern half of Rongelap Atoll, one wxould expect ithese islands > te ex-eel-
ingly high with their radiation levels, This zigit be likezned 0 scatesgisg
of the hot stem material by large particles Ir-c: tZe iropopause i allve.
Eowever, the major hot fall-out element must coas froa tne stea dedris.

The assunptions used in the rough constricticn of the ellipse fer e
whole cloud are: (LtCol Lulejisn report oa Fell-out = ARDC, SECET, RD):

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 eatire vector for lsvels
looked at). {(This is case of 0-5,000 feet winds and 5-20,000 feet winds.)

' (2) If wind shear is >10° but £ 120°, minor axis is ¥ of asjor
axis. This is case for 20,000 feet winds to tropopsuse, sad sodewat less
for 65,000 to 95,000 feet winds.

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

CONCIUSIONS:

1. PFroa overall fall-out picture, it is concluded that fall-out =ay
nave reached Rongelap Island and Ailinginae later than the pessizistic tize
of H plus 5 and B plus 4 hours, respectively.

2. From initial land survey reports on icngelap Atoll with levels at
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-out patierzs north of this ares is establisted,
The relatively light fall-out at Utirik (3S2 of the hot ares), bizher levels
of irtensity at Bikar (Bast and dowawind of the hot ares, i.e..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), confirm the belief in te ass==ed
area of hot fall=-out pattern above, otao (SSE of the area and frc= Groxad
Zero) received practically nothing because resultant vector wind speed froa
the sten and, perhaps some of the mushrooa fringe, was sO low in velocity
through the SB to South from Ground Zero., 2Zximetok received at about E ;lus
11 hours a build up to about 10 mr/hr for a period of aboxt five hours.

3. This type of analysis gives a fseling only for pattern of fall-out
tecause it does not tell exactly vhen the fall-out arrives. Eowever, 2% .
apparent that the 2C0-200 plus roantgens lifetine dosage line ressed oz or
close to Ailinginae, Rongelap Island and Rongerik which are at £0-100 ziles
in cases of Ailinginae and Rongelap and 130 miles %o Rongerik froa iround
Zero. The 1,000 plus roentgens lifetime dosage lines are excesded as cTe goes
nortk from Rongelap Island to northern islazds of that atoll. Tkis atalysis
is based ons (1) logical use of wind patterns existiing during shot tise to
fall-out, (2) multiple shot (tower or ground) fall-out rattera data froa
Yevada Proving Grounds over last 3 years, and (3) experience snd data froa
IVI-¥IXE (limited cross-wind and upwind) end CiSTIZS-ZFaAyC itself,

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

A MR N -

5. The beavies: fall~cut pattera mes exzected to pass north of &N
east northeast froa Ground Zero.

Inclcsure 6
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6. The levels of rsdistion intensity at the distances of Jonge.ap ed
Rongerik were much higher than expected, and sooner than expecied sizce
necessary information in this renge of yield for surfece shots today is e
result of some scaling, up from nzuch lesser yislcs, interpretatiom of urper
wind field patterns, coupled with forscast changes end experience of indirvi-
duals with such limited data as IVY-iI¥S, GREZNEOTSZ-DOG, ZiSY, SAZE ood
Im.

7. After seeing BRAVO cloud project pictures (taken froa an alsplane)
with large quantities of visible particulate natter falling througt the
cirrus deck above the camera plane from tropopause aad above, =ind dats to
great heights (i.e, up to at least 100,000 feet) is a must for sbot tize
since the fall-out problem for surface Or near shots of large ylelds caz te
a dafinits fimction of the mushroom as well as the very hot stea of the cload,

A

Appendixs R. H. :
CAPT, JSN
I - Plot of General Fall-cut
Pattern.

II - Forecast and Observed Hodo-
graphs, B-2 to Bf7 days.
TIT - Tabulatiocn of Time of Arrival

Data
IV - Hodograph Trend Data

Inclosure 6 ' 3
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6. The lavels of radistion intemsity at the distences of Rongelar eod
Rongerik were much higher than expected, and sooner tian expected since
necessary information in this range of yield for surfece shots today is e
C“ result of soms scaling, up from zuch lesser yields, interpretatiom cf upper
wind field patterns, coupled with forecast changes and experience of izdivi-
g'.mls with such limited data as IVYI-iT¥E, GREZNECTSE-DOG, EASY, GCE and
T2M,

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

LI

Appendixs Re. H. i
‘ CAPT, SN
(‘ 1 - Plot of General Fall-cut
Pattem,

II = Forecast and Observed Hodo~-
graphs, B-2 to Bf7 days.
IIT - Tabulation of Time of Arrival
Data
IV - Hodograph Trend Data

x

| off abpad =B Y 2 Crud

I - o3



180

0 140 120 Io0

NN ﬁow\\cz

.aPARRY 4

“ENIWI Tox

oMe/uR -




o - -
* /‘3”!0* :wgooia + D oo
ALy i inAE

- /"

TS
RO

Ree =~ - -

ba s 4 Aoul

Musireom S“‘.°°w_‘
— ZTL.E '
Segm SweeTEW
sz _
LewER STEM SHAZeVY

N

N

3

773 Task FoRcE SHiPS 1 | i
X

r‘lvv'v"-wv- v

Beavo EVENT_— | NN




270




.
- ‘;‘\“..'.’“?‘-“-' 2.

._-"4.,—\‘- - Y
P '-"!l:t_‘-.".‘l A‘t._ 1

R AT T
A Py e '3\'.«

L 4J
. 3 . - . .
- *
. .
- * h
) -
- - -
- . L) ‘ .
Y '] Ladl . -
L] ~
.
-~
. R Py « o ° . .
., e -
- LN -
» - -
. -
"
' R .

B Foewst Efbzoon 5557
PP S — ,:,6/,-.,-,’, /G{f‘J




-~

e LLrprbadilaaa

3
b

Ligga branabaseadat

2 3
Lyl taaN el e b

ooV

] e - o &
AR AR R AN RN RRAR A RN [AARRARNR AN R HRE R CRN
S R " ] t 1 8 » o - °
_.:ELLL.:L___.__:_prir—._LLLLLL.@Lw.r —
B9 9 9 W
v —Y v vy wrg— Q I [ ]
] m.s wm - - M
~ ) —/..z. .m.o -
% REEE
. & AR\ B
: o Vo nl,
9'\ Av—v)ﬁ r.B
‘ A q o2\
. S \IRN u .
p\.,nm _..-./,‘u .
A “
\ opm ﬁ -
S\
L] ’ \~ g
- 1w
* .tA.‘,.m\
. . - .
. F’
. a .
. v b
. -; * .
< . .
, . A s
! yo . . I . 4 - w
o . '
. . -0‘.
f . ’ '~ ’
. y
'S
Py ‘ .-

OISTANCL & rum

e B LRESSS £




-
. ’_-.o-. “..-"_' -
RS | - :.?g‘ .“ Di .‘.‘.,_‘._ ;‘-.
SRR oS tKY B S
Tasded "-';"’s\'--,g'.f.'w‘ oy
.- R =t
'_— v‘ . S ...‘ - '
. . . .
L ] - P .-
i b ‘ ™, .
) L RIPSEEIE BN )
. 3 -
- hd . . ‘
- . ..
e
) L ]
* @ -
. » L.
) L)
. L J
- * .'
[ 4
- - - N '
- - » »
.
\ -
~ . 28080~
' - TBr
O bser:
q
. .o y

PorecasT B fw 2Bco0m

»:;/947‘




’

~

..
@ -
- .
- . *
‘\
TS Tt -t
T L %Nt
4_‘:'."“ S .
A o' ¥ -e ¥ '

R T A s
. P4 . )

v - mé
A
-
.

L J
.
Al . :
- - -
e L}
. .
. A4
- .
-
L)
. .
L ] ¢ ;
*
- L4
‘e
-
-
. -
-
" -
-
- -
.
-
.
]
-
- .

e

-




e dodn

4 -
*
= *
L]
N
L4
-
- 8 Y
'y .
I ..
! .
e
.
-
A
. R
oAt -
Y

»

s
'q? 4 o= " '----
“ha ¥ R
-y T, cmee . B
L SV T N ]
5. T3
h - - ....
. :
) 1.
* e
:
-
- = > 3
' !

1
¢ -
el
4+ ” -
—
1" 9o b°
,fo
r'- 80
26

75
;o ol Seale
< Ewiwelek

Ozsenrea/ osc00 r Va.Sd

*1@ Forecast Bt cazzd ™
\’

//”Va/.g o/CS€3m MNer 3




B

-—




L__—_J——-‘——'h——-——.;

:
|
.i
1
" |
. .
: :
|
h - 1!
: |
: |
" !
- !
L
-.i-—

e e

' £
3
.k. . 7
.‘\)o !
N
bR , . n.
< S /12 Sea fem ;
t . . : A \» Ey[.w C.,r;A Co
®o - - - .
b /e d o8 C J00N man
. .Qobser* c A
22 M manSY
s, @ Foreca--’r .0803
’ J

«

fowe o Lo 200552 pn MNez g




)
2 L
N
! -
\@M.
: %
' . ﬂ\.'
- \
. o‘.ﬁ,.
.HM; \\
SIS W SR I
ﬁ(.\
At ju-!c
. -
L vt e,
e .m.. .mﬁ
Au'." L3
ra ..\hq‘.‘ .
t,
.- ’- - .
y Wi e
TR
.“. ! -.J.c * A
’
..,.“ﬁ
e .
; L M :
i e -

[ ]

Os2

b o

duy s

gy

. »

vtLhtL_.HFFVt_

oLe

-/

o
ye
Neo— ———




— ' 1o—
. 1 ‘
\’:. H |
~ . -. . ’
\‘ . i . ‘
‘.-\'..".‘ R s~ _:&‘-._q
« L. -~ e ‘
G -‘:--'-'3‘:' :
iy '-;‘b" *
-‘Uﬂ-x\«w *'
: .
. R . ; . ‘
.. "
y - q :..o
= -
s . - i +
l. - . . - ‘
st Gyt L
3 . - r -
P ‘\' ' .
. a . . ‘
.-
V o
\.' ‘_._' ' l
' S a
. .
- L
-t - d * S e e v'
L4 b -
- - b - '
3
F . ) :
.
A
' |
1
. ! 8
i R
i
| 1
t &
¢
Y

- . ‘0 .
4 R . L ,‘ Oé;e?“v’ed 0750”)‘..‘.—-’
» . - _.' '. ) .‘. . . ' @ ror‘m5 r. °7D:xm p*l.J

_,_,ogm A‘oJJ'
ﬁ’c.é/'— ce !




*
¢ ' . ’ et
N v, . ‘ ' N ¢’ neoLs
- vy ¢, 4 ¢ y »” &
. [ $ " ) * o _&o. .
¢ . * 4 2 ]
. , . - N TN ]
- ~ - ]
X . N A
o . ] . . N
-« o . . . e oy .
- .. . . . Y N 4 .
- . ‘ ) ¢ ' R JC
. [ ] N . AN

.,
. - ve e
. . . . . . ‘o . ..’ . . , .kL‘
®. | I . . - . e ] tagp ¢!
. e .
M - °! ‘e ol ’.E
R TT NI P e P . [ YN o' cro tn cmn . s - — -

— 00l L

w
o5t ) , © 299 . .
ol : ) ] . .

: 0 ) -’ ’ ; g ) .
i ' . ' ! Y ¢ * <
. . ¢ ) . .

k . ' '. ’ ' * L] Q\o -
! . ' H * . . .O .
. V k . ' r;.. ' . .-. .-.. -, ) -,A
. L] » .‘.. . 'a ]
: s C . . . A i A
. . . . * * * \\ . '
. . w ‘ . . M . . . * é

. ) A ... " . . o . .
. . PO . . . . . . . 4
. R L . . . . . . . . 5 ‘W .

. : , . : . S
. . g R . ] . ] oo .
. . . o .0 . ' R .
‘ . L, ' -
’ 4 \ry ) .

i ud ! o » 1y o



P

- -

L[
RO SRt TRy - I
POt 5o
A Ry ¢ cuee d g
; _‘-_ . .—.I . .-:;.,’." &_ .‘:?
e L N
.*\.4';.'&.“. e ’.‘""_’,

. . Ew'.oefzé .
D‘,gprﬁj closoom W-ry‘
o ecasl aso3sem s,

//i:é:il_; .o./a.:“ﬂ' Y. 37




\)

3 ' :
. ; "
. i . -
[
.
.
.
. .
) ~
- '
.
o .
. B
N ’
.
. .
N ) .
. .
. . |
) .
.
. ' .
.
. * .
. . |
B
. .
. ) _
.
R .
. ) .
.
.
. .
.
. " ) .
.
.
.
) -
.
) .
. .
o ‘ . |
.
.
. : . .
. .
.

.

———

———




o,

o383 O ™ m

i




Y




. Y
4
. S il
IR
IR A IR I
L - . . Y _.'-‘ .

Y - . .~
- 4
»
¢ .
:
: [
’ >
. [ 3
N N
- -. .
ie . -
TYS
-
a
R .
.
2 ..
* .
.
- '
.
* N
[ N
. °
1 %
~
]
'
[}
* . -
4 . s
1 . ..n
.
a e + aw

PRI LI
oo .”“;'1".1"
-~ ."t:_ “__‘_."
. d ,’\ td .‘.
] §
L]
: 3
b
®
.
) 1]
H
..

- ;’. ~ Y

%

: 3 Ll

.
‘ p

(2 FroacasT

'f / E.”J;uef;k 'l

080300 m #ard)

i’z(.o/& _G; oJSee m Malj?/




- : . .
° LY "‘-' “y ® .-
N, .- e t-“l
P Y "_. v L.
Lo &7 R8T E3N

_7.;- - —“.
e A RN

LI 'S * e -
¢ - .-'A ‘.‘l.’ ‘v-_'..‘-‘h"&_' )
- : o . . - p . 20
[] 4 ) ~ . 4
L4 - . . . / 'b

* v ] -

. \ ‘
) |
' t

L . N
A - .
' ¥

°

8" ‘ wgobsers

e -

ok
Ewniw &
ed oyese” s o

o Hos00m werS¥ i

orrad 'ajbjo- » m‘-lc -')/

o - -

" 30 - -~ =




b A R &

"2
’

e r
PO S




b ) -9 o.l .
' ‘ [N l [l
. ¢ . K
P T
e . o8
- L 3 . . ! ...
o . ..... o
L ] » .
[ . ' . ﬁ
) L] ' “f“.‘“-
. e
. . . M fo. c. n..
® ..vs..a "o
' - . .o BN
. .-_ R IR
. A . o
~— \J ) v
NNO N’Q- - v — —p— - -

. * . . -
' . .
. i .
M L 2
., .
. .
3 . . .
. . R . -I.
RN R . o
‘ 3 . . . -
.
e > 7
/4




i, 1) &\!.

[

«w-e-
coes Aovwes o

*puno1d uo 3utpeey »

..

] nzz detoduid
6% 0T 92 4 (4 duwate(n
, 1)} 1474 eduuog
1N g (404 002 eyvony
0°9 0°0$ o' 0°6€ e T ofq01
8°9 z°0$ 04 o0°n" 12¢ 671 qny1aq
T°L 9°06 9°¢t €Y 19 IRsi .._Soow_d
6°$ 6°06 9¢* : on et a
$°S 1S 0° ™ T4 oanfui
€ 9°1$ 9°0 "9yY L2 _outy
8 6°8% 80° uee 'n  dedeiinuiy
" Seg" g1o0° (4s 74 Zm nwey
1'8 6°Y1¢ 9 AL A TR 411 doya11
8°'8 L€ 81 ' g9 ott owop
6°8 8°n¢ 9L €r ot 2 162 Int ANTTY
9°6 2ot ong 01 110N
7°01 . N[22 091 062 €'oz 192 Lo oL
r A oW 9f OT/€S 44 o9t 8% os" 9°12 oz %0 ATITIN
L AL 4 0°¢ 009 0z 001t €91 {14 190 Jo41q
Lruo q0e33e eBurary 9°z¢  Y°T : ouz zsn Vluovy
7°01 Gegzf 0002 0S¢  000‘6 - €LY #60 ¥110duoy
6°9 265 000Ew o0z 008‘9" n°g §ub 0t yojeuyuy
6°9 6°0€ 0SET 96 00w 0s€  008‘6 9°S 00t 601 dutoduom|
18 Le6zy 00% 85/ 4 4] ozz  ooo‘et 9°¢ 6L 441 evuJurTIY
9°€ . 0°1 L €z A9 ﬁ" 7%t oy ory
et : 1°0 LE S YA aeln
A3 . 80° sIYACH L7A N9t 0w
ICNVAOIONL OL  SVO/SMH WHADT  SMH UMY SIADLAOM Wi/t QIADMY T 1avit D' IDIvail Cial]
QT4IS QNIM  TVIL KLISNALND  ANIL XLISHALMI e RLISNTINT  INOTIVA ADMMISIA ML
u..u._o.«.ﬁa 9500 TATL

SR80 — L3V 19033 ainoly

L L Coo™ g L TEILIR _



20— - _—
15— Pun J —é
HO =yt ;{—gw
los-é,’ @— == ()
uooi‘f 8N g:—j_o
95 -~ —R{YN—
90- { — { 0
8s- { — 1 — 1
8o- { — { =9
-1t — t —
70- { — { =7
65 — — —03
60- 1 — 1t s
55 28407. | —3G
so-2s}16— | —26
45 2uf25— 171926
40 =4

1
%l

28| FEIB
CURTIGS

1

28 'l"m
CURTISS

20713

2306
1312102
012
23— C3O5—
20 {528

32 22p5725
3827 025

*

|
JRIK

" F
I
RONG

I

INDS ALOFT

g:ag: — |-
ol
2 _B|5_5

- -6
WP
31— f -
72 Bl Tt
-2

!

STATION

AFF20IX IV

n &

~ A e B



WINDS ALOFT

1 tf —t—t—t—4{t—1t-pE
- - ¢ - — -— -1
-_ —_ ¢ —-- —_—f - -1
— —_} — — —_ -1

I~ 1= t—{—t1—{-w
— — — —_ —_ 2T -
4 — —_— — —_— -— - 9(]
—_ —_ _— —_— — 4§ -8
§ - —_— — — — -8d
{ — 1 — 1 — -t -1 -7
—_ —_ —_ —_ - -7
— —_— - —_ —_ -6%
— — — -— -— -6
_ — —_ -_ - ¢ -5
—_ —_— — —_y - -50
4 — ¢ — —_— _— — - 4%
—_— -— — -— - -4Q
— 1 — - -_ — t -3
—_ -_— —_— — — -30
- - — -t — -25
t - — -_—r - -t =20
4 — —_f — $ -t — -18
— -} —1 —t —1 -6
— — —_— —_— g —— J -4
— —_— — —_ —_— l -2
-— _— —_ -_— - -10
==t =1=1-
l —_ } -} — § - —_ -8
—_ -} -} — —_ -7
- - — -1 — -6
$ — -t -1 - —_{ -5
t — —_t - ¢ — — 1 —a
p — - -1 - - -3
[ G SN I SN
—_— _— — —_ —_— - 19
— -1t — — -~ -1
sFC-1X8—om1— ¢ —

hsool| 21008 2
DATE -
STATION

AFFEOX IV 2



pras

o~

B S o

MEDICAL ASPECTS OF FALL-OUT FROM ERAVO

1. Medical evaluation of personnel exposed to the radiation from
fall-out in case of BRAVO depends to a great extent upon the accuracy with
which dosage can be computed. Based upon extrapolation of fall=-out time
froa Rongerik data where the fall-out time was precisely determined by
automatic recording instruments, it seams plausible to camclude, after
zaldng allowance for factors gilving maxisma valnes of time and irtensity,
that psrsonnel were not exposed to dosages much higher than calenlated,
This is partictlarly trus inasmich as Rongerik calculstions were in good
agreenent with observed film badge data on personnel there.

2. The sassociation of symptoms 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 s period of a few
zinutes. It is now generally believed that the symptoms in those tabula-
tions will appear with a mmaller dose than indicated. These personnel may
develop signs or symptoms out of proportion to wbat would have previously
besn sxpected but could be sccewhat tempesred by the relatively slow dose
rate characteristic of fall-cut.

3. With respect_to natives, due to the language difficulty, it was
extrezely doubtful that information obtained by questioning would be re-
w.o

ke We may draw certain conclusions, howsver, which seea to bs sound
concerning immediate prognosis based upon the doses believed to have besn
received,

5. Considering the personnsl involved in exposure to radistion they
can be grouped according to location:

8. Bongerik -

Tweniy-eight Americans were exposed showing fila badge read-
ings ranging from LO to 98 roentgens during a period of 28,5 to 35 hours.
They were evacuated to Ekmajalein, It was not expected that any of these
men would develop any subjective symptoms. Ouns admitted to feeling badly
until reassured after which he adritted that his feeling was probably
psychologicdl. First blood counts taken on D plus 1 showed a normal dis-
tribution. Gensralized loss of hair which usually occurs after 10 days
with sufficient dosage was not expected and has not occurred to date.
levels of persommel coatamination wers not exceedingly high and inasmach
as decontarination was perforzed on D plus 1, beta burns are unlikely.

- ohen eye
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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 growp arrived in Ewajalein an 8 March. It consisted
of military and civilian medical officers and technicians from the Naval
Yedical Research Institute, the Armed Forces Special Weapons Project and
the U, S. Eaval Radiological Defense Laboratory and was established as
Prcleet 4.1, TU 13 of Task Group 7.1 with Cozmander E. P. Cronkite, I,
USN, as Project Officer. Drs. G. V, Leroy and C. L. Dunhar represented
the Division of Biolcgy and Madicine, AEC, and were to act as advisors to
Project h.l. A systecatic organization was set up with a view toward rmuo-
nirg & sick call, performing blood studies, taking histories, making chysi-
cal eaminstiocns and documenting the cases by means of records aod photo=-
grazhy. DBuildings were furnished for these purposes by COMNAVSTAKRAJ and
his Statica Surgecn, Commander W, J. Hall, worked closely with the groupe.
The establisheent of the investigating group of Project 4.1 was essential
and degireble from several standpoints. ALl the zedical perscnnel were ex-
perienced in the fleld of stomic medicine having been participants in pre=-
vicus testing using biological zaterial as well as having had full time
research projects along this line during interia periods. This allows for
srcper svaluation of human effects toward correlaticn with data on arimalg
from which a great deal of ocur ideas on huzan effects have been extrapola=
ted. Murther, they constituted an angmertation medical group for treatment

" i1f necessary in conjunction with station medical facilities. An additiomal

advintage was that almost all of the personnel had worked together as a umnit
o previous occasions.

8. Bcne of the natives nor the Bongerik Americans had preliminary or
any systexic gyactons consistent with radistion sickness from large do-
sage of external whole body {-radiation. A reported case of vomiting and
a few cases of loss of appetite were nct significant considering the sudden
charge in environment and diet to which they wers subjected. To relieve
the load on the station medical facilities, not knowing of the early ar-
rival of the msdical group, the twenty «ight Anericans wers returned to
Eniwetok to rezain as outpatierts under the supervision of the Surgecn,
Task Group 7.2. Hlood counts were taksn at approximately three day inter-
vals. They remained asymptomatic although there began a depression of the
white tlood cells of mild degree. They were returned to Kwajalein oo 17
March. During the early days of March all patients remained free of sys—

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

crease in the white tbod cell count more zarked in the Rongelap grozpe.

The tlood pictares of the Allirgirae natives and the Rongerik Americans
were quite similar which was reasocable considering they were exposed to
the same order of magnitude of radistion. The Utirik group showed nothing
particular frcm a msdical standpeint and were considered as & virtually
porzal native populaticn for ccmpariscn pusposes pending time for ob-
taining base line data frun non irradiated natives.

By the thirteenth and fourteezth day a tendency to epllate
bad beccoe evident in the Bongelap natives involving mostly childrea but
within a few days it bad arpeared in adults. The epilatiocn was both patelry
and diffuse, coafined mostly to the head and particularly in children the
scalp assumed a spotty appearance due to depigmentation of the skin.
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At about the same time that epilation apoeared in the (]
greup, emall skin lesions became noticeables on tg'e folds of thoB::gki‘:b
forebead, shoulders, and arms, They appeared to be sperficial and at
first were hyperpigmented. As time went on, the lesiors, which becane
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 throtgh the same cycle and invelving most of the na=
tives. The mcst severe cases occurred on the feet with one exception =
ons amn developed 2 deep ulcer behind ons ear, By this tizs all of the
skin lesions except the ear have virtually healed and it appears that re-

pigmentation is taking place.

Similar findings but in a lower percentage and at a later date
occurred in the Allinginss group. One American developed what appeared
to be superficial radistion lssions on the back, They were hyperpigmen-
ted and Dekbaved as the cothers.

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 reecticm.

The white hlood counts reached a minimum during the latter part
of March with a late depression in blood platelets becoming apparent.
The level of the msan counts being well below normal mean counts. Lowest
counts were abeut 30,000 compared to a normal mean of over 300,000 for
the natives. There is a definite upswing in the entire blood picture of
both the natives and Americans at the present tinme,

Qo about 20 March, several cases of radiatirm buras were reported
aboard both the USS BATROKO and the USS PHILIP., Examinatior showed that

in alsost all cases thers were discrete areas around the belt line which
well to soms lesions seen on the natives, History indicated

that theee lesions developed soretime between 3 March and 15 March. All
were in the process of healing with desquaration and mild depigmeuntation
and were quite superficial. The whole body dose was less than 10R and
there were no other synptoms.

Three M-boat operators from TG 7.3 presented film badges reading
from 85 to 95R and were sent to Kwajalein to be observed by the pedical
teaz om 16 Mapch. Since that time they have had no symptoms, no skdn
findings nor blood changes. It is likely some discrepancy in badging or
wearing of badges must have taken place as careful examination of the
badges by densitamster revealed pothing wusual in the radiation to which

they were subjected.

he outset to manage all cases in a ccoserve~
It was decided at the outs zavci el

ams as they arose
tive mancer, treating sympt ’em to perfora transfusions either

with treatzezt but being ready at any
of whole hlood or platelets if indicated. Sick call was zanaged daily
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where complaints were treated as though radiatimn had not been present.
Scin lesions were kept clean by surgical soap with excellent results lsad-
ing t0 a minimm of secondary infsction and rezarkably prompt healing, T
is felt that this ecnservative regimen gave optimma results and that all
patients are recovering satisfactorily. -

Detailed reports will be rendered by Project L.l on all cases.
Detailed statistical analyses will be required to properly evaluate the
data derived. Urine samples which have been analyzed in the U. S, will
be cocbined with this study. A detailed study of charecteristics of the
fallout saxples, shielding properties of the msasuring 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 mmch 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 problea in
the final report.

As a corollary to immediate treatzent of ths personnel exposed to
the radiation, evaluation of the hazard remaining upon rehabilitation mst
be investigated. To that end soil and water sanples, animels, plants and
other comestibles are being investigated with a view of deternining if and
when the natives may be returned to their hams atolls.

ALl persomnel who have been involved in large dose exposures and
those whose dose was small but who may bave to reside in an active area
should be cbserved 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, Dvision of Bialogy and Medicine, AEC, who
advises that it is the intention of his organization to maintain-a period-

ic observation aystea.

In suzmary, natives fram adjacent atolls and Americans from the
Task Force were axposed to radiation in doses from a few roentgens to
appraxisately 150 roentgens. Some of the more heavily irradisted may be
considered to have been borderline fram & standpoint of sericusness.
A11 should recover froa the effects of the exposure.

Lo Pt

Colonsl, Madical Corpe
Staff Surgeoa
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SULLARY OF TEATHER SITUATIQN FOR ERAVO SHCT
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R

STILAFY OF ZATHAZR SITJATIZN FOT ZZAVC SHCT

DITPAY., This sumgert presents the weather situation 2s existed

prior to, at, and just after B3AVO shot time, for the geaer:l arce

of the larshall Islands, with specific reference to Bikini anc 2e

SHRILP shot site,

P2Z

2~-SH0T LZATHER.

-7

Generz)l Svnootic Situation

(1) SUFFACE - The surface chart was dozinated by & higk rres-
scre cell located at aprroximately 3L degrees north 171 degress
ezst with a centrzl pressure of apcroxizately 103X 133. 4 ireig,
oriented northeast - southwest las just off the cozst of J:pa=.
“nmimmz pressures in low latitudes lay just slong the ejuitor.
Flow over the lLershall Islands arez was the ezst northeast trale
flow, with no marked regions ol convergence oI divergense. (Chaaxt
Lo. 1). During the preceding several days the high pressure cell
had beea moving slowly eastward, with a slight increase in the
centrzl pressure.

(2) UPP=R LEVEL CHARTS. Fram approximately 25,00C to 55,000 feet
the flow paitern was dominated by & clockwise rotaticn cextereld
nesr 5 deg:-eesr north 175 degrees east. This sysiec wes essexcially
vartical fro= 30,000 to 53,000 feet (Chart Ke. 4). The flow 22
thjg:e levels, under the influence of this do==zant sr7stes was b4

the west scuthwest. at 2C,00C feet the dozZnant clccuwise scLiatise

-0

lay =ich further to the ezst, with 2 secondary senter losatel siuit

SEdag
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Sl
of RIXINT znd west of ¥ AJ:1S3!, givin: westersies at “his _evel
in the SN zrea, To the east of ZIXIII the flow was =:re
northvesterly (Chart Yo. 2). 4t 10,000 feel the emire fow wis
broken up by & group of cinor eddies, both clockwise and coumtes
closkwise, features epproaching large scele turbuleace irn natire

and showing ouite erratic covememts; however, there was a geaeral

_vest wind in the vicinity of EIXTNI, with the wind speeds delng

very light (Chart Nc. 2).

Forecast for Shsot-Time
(1) The following forecasis, based oa <he prognostic chart for
stot tizme (Chart No. 5), were issued at the indicated timss Jcr
TRAVO shot-tixze: |
(a) BE-4L8 Yrs: LTAT-ZR: Scattered cumilus, scattered cisTts,
widely scatiered showers. i1.1S: Surface easterly 1C to
15 kots = Ter thousand feet ezsterly at 15 to 25 ovs -
50 thousard feet southwesterly at 10 to 20 kmots - 50
thousand feet southerly at 5 to 15 knols.
(b) B-38 Hrs: IZATHER: Scattered cumilus bases 2000, scat-
tered cirrus based at 35,000 feet, very widely scattered
snowers. .—DS: Surface £C to 90 degrees at 15 tc 2
knots - Ten thousand feet B2 ic 9C degrees at 15 ¢ 20
Imcts = 20 thousznd feet 9 cdegrees at 10 to 15 :=msts -
32 thousand feet southerly at 5 t¢ 10 imots = 4T thousane
feet 220 to 250 degrees st 20 !mots - 52 shousand feet
scuthwesterly at 220 to 250 degrees at 20 lnzte - o0

thousani feet rortherly at 1T io 15 imctis.

fan .
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(¢) H=2L Hrs: 'ZTATE=: 3/8 cumulus bases 2X0 :crs 50X,

(a)

(e)

3/8 cirrus bases rear 38,000 widely staltered sicwers,
-LTS: Surface 70 degrees at 20 knots 10 thousend Zeet g
at 1L knots = 20 thousand feet 230 degrees at 1% knsts -
30 thousand 350 demes at 1l xnots - 35 thousand feet r
260 degrees at 22 lmots = L0 thousand {eet 250 cegrees
at 24 knots = 45 thousand feel 240 degrees at 2L rmots - {

50 thousand feet 230 degrees at 1L lmots - 535 thousan?

feet light and variable - 60 thousand feet 50 degrees
at 10 knots = 70 thousand feet 7C degrees at 1L x:ots -
80 thousand feet 90 degrees at 12 xoots - 30 theusand
feet 100 degrees at 18 knots,

E-13 Hrs: MEAT:ER: Ko change in H-24 fcreczast.

T S: Yo change.

E-8 Hrs: TRATEER: 2/E cumilus bases 200C tops 5000,

2/8 stratocumlus bases 5000 tops 700C, L/8 cirrus ba-

ses near 38,000 widely scattered showers, contrail

level 36,000 tropopause height 55,000 temperatire ol !

tropopause minus 78 degTees. TIDS: Surface 70 de- F
Sees at 20 !mots = 5 thousand feet 70 degrees at pE 3

knots - 10 “housand feet light and variedle wiil &
westerly trend = 1. tbousand feet 250 degrees at 16
xnots = 20 thousand feet 270 degrees at 1lg incts -
25 thousans feet 230 degrees at 20 kmcts = 30 shousand
ceet 230 degrees a2t 25 degrees = thirty Iive wrousand

feet 230 degrees &% 38 imcts = LU thousand leet pidia]
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degrees at LO krots = 45 thousand fee: 25C degTess 2t 32

knots = 50 thousand feet 8L degrees at 1T imste = 60 thoue l
san? feet lightly and variable = 70 thousand fee: £ Ce-
grees at 25 lmots - 9C thousznd feet 70 degrees &t 27 ic.ots.

(f H-4 Hrs: TRATHER: No change in H-8 forecast, _=0S: Zo
change.

- (2) The air particle trajectory chart (Chart Xo. 6) was used o
brief cn the movemen:t of the cloud after detonation for the several
levels pcrirayed.

3. SITUATIQ LT H-HOUR ;
a. General Svnootic Situztiom
(1) S.ZTACE - The generzl synoptic patterns at this tize cflerec *
froz those earlier only by ‘he continued eastward moveneat ci tle
high pressure cell (Chart lic. 7).

(2) CFEI® LZ7ZLS - The clockwise systec bad coved sligttly tc e

)

east and south, with the winis at upper levels tending o Lecoe

sk e e

more westerly (Chart Ko. 10). At 20,000 feet the smll cloziw.se
circulation west of Kwajalein had expanded (Chart No. 9). 'A% 15,0X

fest thne flow remained dozinated by the circr eddies whizh a2 exio-

+ed at 2303002 (Chart Yo. 8).

o dmg
-on—- g

be ;?or the observed local conditicas versus the Ifcrecast fer e
;ee peragraphs 5g, h and i below. a revised air zarticie trajesiisy
forecast was issued at HFl.L hours, based on cate availalie TiTUn
#43 hours (Chart No. 11). The zzjor chante, which nal not bees

formecast, wzs in the 27,000 foot trzlecziery.

s




Le

5

Sehtt |

PC3T=-S=CT WoATH=R:

a. The weather zfter shot time detericrzted rezidly &ue o iridyced ]
local clcudiness. The winds 2loft for Zrniwetok and Fongeriz were less
fzevorable fram 2 fallout point of view (Incl No. 1 and 2). 1
b. Chart lo. 11 is the cocputed air particle trejectories for =747
day, based on data aveilahle through 3£33 hours. Axzlification of

other levels than those presented is in crder since the zatiern Iren 3
the surface to 25,000 feet was in 2 continual flux. The 25,000 oot I
trajectofy was essentislly the same for 30,000 feet, Froz 12,0 to ]
18,000 feet the trajectories lie beiweer the 10,000 and 20,030 foot 1

level patterms with the 18,000 foot most lixe the 20,000 foct tra-

jectory and the 12,000 foot most like the 10,000 foot trazjestorr. I=
other words, between 10,030 and 2C,000 feei there —u:c=: have beez c-i-
siderable cispersion, with the 20,000 foct level having the 2o nor~
therly component of metion. From 6,000 to 8,000 feet, the trajecicries
é.gai.n start snowing northerly components, with the 6,000 foot and be-
low trajectories being generally froz the ezst northeast.
I;ISCUSSIQ\':
a. Briefings:
(1) Tae outlook on the corming of 27 };eb:'uary vas very faverzhle
Inl;n the radsefe point of view, The wncs for shot tize were fcre-

cast to be easterly froc the surfzce through 20,000 fze:, scith-

~ - .. s g m
easterly at 30,00C feet, southerir av LT, feet, and couthiester
zt 50,000 feet., The situatlon was ShENEINC slightlr; 27 TeTmazr

3 S = Tem ‘o~ N\
would have been an ideal shot day (Inzl lic. 3,.

' 2o
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(2). On the afternoon of 27 February, the wezther cutlcor was
still fazvorable £roz 21l consideraticas, especizlly radsafle.
Easterly winds were fcrecast for szot time froz the surlice
'thrcugh 10,000 feet (080° to 050° at 15 <o Zkancts), and soutte
‘westerly aloft (230° to 250° at 1% to 25 knots) up to the tropo-
pause (55,000 feet) (Incl No. 4).
(3) The briefing ai 1100¥, 28 February, indicated a forecast for
shot site at shot tinme as 3/8 cumlus, bases 2,000, tops 5,000;
3/8 cirrus at 39,000 feet and winds to be 070° at 20 imots at
the surface (Incl 5).
(L) Later that afternoorn, the trend at 10,000 feet becane zore
southerly cue to the shift of the high oressure cell at 1C,000
feet to the north. Toe rezaining winds were forecast to rezain
essentially 2s given at the 1100X briefing (Iacl No. 6).
(5) The brisfing given & midnight rricr to the shot tlze &
0645, 1 UYnrch 1954, was as per the inclosed forecast (Iazl Xo. 7).
(6) The briefing at OLOOK, 1 karch, was essentially as sriefed
at midnight. TEnds aloft froz the CURTISS for 2L0CY and O30
were dissussed (Incl Ko, 3). The levels 7,000 feet through

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

& tendency fof a wgsterly direction at that level was foreczast
(Incl Ko. 8).

b. Observed shot time winds e weather:
(1) The observed shct time winds (0500, 1 Larch 165L) Iroz the
USS CUPTISS, Eniwetok and Rengerik versus the fcrecast winis Jfor

. N -
. shobt tipe for the shot site are snoma 11 mavle I (next p2ie,e.

ool
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C2SIZTID 03X, 1 MARCH

=2CAST FCR 3IEXINI USS CURTISS DI
o5L8, 1 YMar (4T SIKT:I)
Surface 070/20 050/12 c70/17
1000 o70/17 $35/20
2000 030/18 02c/20
3000 030/17 £39/1%
4,000 055/14 c35/17
5000 07C/16 100/09 €30/13
6200 120/C4 Calm
7000 310/04 31¢/09
8000 310/05 310/11
9000 320/C7 350/11
10000 Ligat & Variable 310/10 2%/11
(westerly trend)
12000 520/07 250/10
14000 290/14 2L0/C7
15000 250/18
15000 250/13 252,13
18000 220/13 233/17
20026 270/12 230/23 235/17
25000 235/20 250/26 2.0/25
30000 230/26 240/35 252/28
35000 240/28 230/35 2L0/37
40000 230/38 250/Lk 240/12
45000 24L0/140 250/45 260/23
50000 250/38 250/31 270/19
55000 050/10 200/1% 300/11
60000 Light & Varieble 330/04
70000 080/09 039/27
80000 083/25 082/30
20000 070/20

miZLE I

¥

(2) The fcilowing was the forecast of clouls and weatler for sho

+i-s over sact site: 2/3 cumulus, bases 2,000 feet, tozs 5,000 fees;

at 33,000 feet; widely sczztered 1i:ht shovers In Lhe aTed, o

si.ot cite at shot time; contrall fermzzion levw

s, tases 5,000 feet, tcpe 7,000 feel; L/8

2 - o‘—e

mavee heipht, 55,000 feet with tezperature of 7e°2s.
r H 2

e
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(3) The following conditicns were ctserved at cixt tlae &°
Sikini (A consensus of shot time observations tasen by 1l weziser

of ficers and aerograghers mates) eboard the USS CRTISS: /e co-

mlus at 2,000 feet, tops 4,000, 1/5 altostratus (tarely discesro=

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

Sea level Fressure 1006.1 cbs.
Texperature 8oer
. Dew Point 72°P
Surface T2nd o7.° 15K
Height of Tropopause 54,350 £t (at %43)

A 5-36 over ground zero at approximately H cinus 20 cinttes o=
ported scattered cumilus, scattered to troxen cirrus with bases
38,000 to 39,000 feet and tops to LC,000 feet, and nc showers.
(L) The 282100 Feb wind observation froa Bongerik which wes re=
ceived on board the ZSTZS was gartled in transmission and was in
comsiderable error. It did not agree with the winds recelived
snom Triwetok and the CURTISS for that time, in that it sxcwel
southwesterly flow froz 10,000 feet; the correct observation in-
dicated light northwesterly flov, wtich was in agTeenent with
the cther observaticas.

(5) Llocel wezther copditicns began deteriorating shcrily after

LR

she cetoraticn. lulticloud layers developed z¢ &l levels.

-

By

i

™e 7=nds glcft were forezast %o be less Cesizzble 0= i Tad-
‘sare considerstion, zad such was the case. Suzh 8 situzziot

-

cemtinued throuch § Larch 1954 (See Hodograras under

. =T
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C.

hralysis of winds 2loft:

(1) At 10,000 feet a belt of outdra®cs across the Pacifie, &2 ap=
proximately 25 to 3C dezrees norih, cave easterls Tlow -ererally
thrcughout the northern Yarsnalls. There wzs an interse “oma
storz in the vicinity of Hawzii., A number of weak short-—durstios
circulations characterized by light and variable winds fcr—e3 axd
.dissipated between the ejuator and 20 degrees ncrth. Cne clock-
vise circnlation develcped near In‘wetok on 28 February apd drified
teward Ruseie, giving weak westerly flow over the shot area. This
general situction persisted through 2TAVC plus 3 days, with xods
at all tizes less than 11 lmots at Eniwstok. Anzlysis at this
level was cifficult and very changeadle.

(2) 4t 20,000 feet, the major sysiems on H2AVO minus 5§ cars wers
a large octdraft 20 degrees north, 170 desgees e2st, and desp
=iddle latitude troughs near 145 degrees east and 150 degrees west.
This latter trough remeined stationary while the westerz ¢{rough
mcved eastward, forcing the outdraft to 180 degrees sast, thezce
southward and westward into the Larshalls. This trend resuted
in shot site wirds veering frox east through south to west =ad
ceztinued after 3TAV0 day. Speeds were uader 20 ITlots watil Z5AVe
pius 1 day, then increased to zprroxi-ztely 3C =ctis an ZIATO ;lus
Zidays. |

(3) At 30,000 fest and LO,000 feet, & belt of cleccirise cirsla~

ticns cemterzd near 10 dezrees ncrih moved slowly southward will

‘ SEOME= -
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individual cells drifting ezstwaxd. Lovezert of tim cell zear

" ——- e s Y

tniwetok to a position southeast of Yajuro 8AVe S.ring 3USthe
westerly flow in the local erea on 28 February £nZ weg. so=she |
west flow on 1 larch, replacing the light variatle winag which
existed on 23 - 25 February. Continued southward motior and
aprroach of following cell from west brought west to roribxest
flow on 2 and 3 larch, ' [
(4) 4t 50,000 feet, the slow movement of the clockwise cime
culation from a position northwest of Eniwetok to sout: o? i
L2 juro changed the flow gradually £ roa north northwest to
wes. southwest., Lfter 1 Uarch this circulatior continued its
movexent to the southeast and wezkened, vith flow in 4he lozal
arez becoxing west northwesterly.
(5) At 60,00C feet, no clearly defined trend was presext.
inds were guite light and erratic at this level, with easterly
flow at higher levels. These varisble winds persisted through
E2AVO plus 3 days. 4
d. Differences between forecast and cbserved winds: In regasd |

to the dilferences between forecast and observed winds, reference
is cade to & i-epor; of Preciezt L.5, JIF T===, by Pa_xer, Willer,
and Stopinskd. Tnis report stzted that stuiies of the ocbserva-
ticnal errors in upper wind coserveiions teien by GO/l esiiscem
indicated thaet for wind speeds above 10 lmots, azzrexicatelr 18
per cent of the obéervaticns varied by ~ore than 20 degrees, eve

o d .-.l.”

wien the chservations were zzde by severdl differemt pgrom2 =i

but v=ih the same zimberme unit, The Cifferences bteilween fcrezast

n‘%
Wi
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winds and observed winds during the period of ZRAVDO were within
these observational limits, On the last specific wind forecast
igsued at H minus 8 hours, ttere were ten (10) winds forecast %o
be above 10 lmots wkich can be compared with the observed winds
taken fram the CURTISS at ERAVO bour. Of these tean (10) winds,

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

by 30 degrees and one (1) bty 40 degrees. 80 per cent of the !
forecast winds which can be checlmd in the immediate locale were 4
within observational limits imposed by the equipment itself. The
erTers of 30 degrees and 40 degrees were the forecasts for the 1

levels irmediately above and below 10,000 feet. |

CCICLUSIONS: |
8. VWeather conditions during the five days priocr to ERAVD day were
indicative of a favorable trend for BRAVD, involving on an average,
easterly winds below 15,000 feet, with winds of & southerly cozpoaeat
above. IHRAVO ninus 2 and FRAVO minus 1 days were especially favorable
fraz a fallout point of view. The weather situation presented a§ B
zinus 6 h;nxn for a 2 hour period was setisfactory; however, an us-
favorable trend was rredicted to occur during the following 2L boics
sings nortbwest winds were forecast for the 10,000 to 20,000 foot

£ -
levg$. This trend wes barns out by leter observationse.
de The forecast wind directions were well withir the normal forecast
error, wkich x:m.st be eaticipated., Forecests of the sexe [recisica as
those made in areas of dease observation networks cazzot be expected
—in tbis erea. The forecests of vinds eloft for BRAVO were, neverilhe-

less, epsroesching the limits of buzan ability which the et et Zresect

allows. N ..
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C.
It. Colcnel, USAP
21l Izcicsures Stafs ezther QOflficer
1. Area Foreczst Valid 011500 to 21500 aerch 1954,
2. Zorgerik end Eiwetokx Observed vinde Aloft fer C12I02M lL=rch 1934,
3, Lsg 273 2520152 Teb 1954, to CJTF ST R, re: Teather Cutlooz Jfor Sust day .
L. lUsg DIZ 2705LLZ Feb 1554, to CJTF SIVZ, re: Teather (utlochk for S.cot 2ar.}
5. lemo for Recond, B-1, 1100 Teather Sriefing w/2 Inzl.
%, fa-p fcr Decord, S-1, 18500X ‘eather Zrieling.
= ez for Zesend, 3=1, 2400Y Teather Zrieling w/2 Incl.
g. lezc for Record, OLOCL 2RAVC Day vesther Briefing.
¢, Syzdols for Tzeiher Distrivution Chzrt.

\
=LY
D. ZZCT

omast FY =« 1500 fool Streamlines and Tealhsr Distribution Chart fcr

2350002 FTetruzry 1654.

chewt £2 - 10,000 foot Streazlines for 2833002 Februzry 1954. F
Chzest £2 = 20,000 foot Streazlines for 2803002 February 195L. {

&

Chawt £L = 42,000 foot Streanlines Ior 2803002 Pebruary 1954.

mzrt #5 - Prosmostic 1500 foot Stmezzline and Teather Distrizutlion valid
for 05,3, 1 iYzrch 195L.

chamt §5 - Air Particle Trajecticries for ¥ to B plus 72 hours, crerarel at
Z =zinus ¢ hours.

fnawt #7 - 1500 fost Streaxzlines ani Tezther Distributiea Chart fer
2318302 Tetruzry 1954. .

rozet #3 = 10,000 Zoot Streaclines for 2218302 February 1954,

raart A3 = 22,000 foot S-rea=lines for 221800Z February 1954.

Cramt 10 = 40,000 foot Streaclines for 2218002 February 1954.

chzmt #11 - Eevised Air Particle mrajectories prepared at H
Caart 12 - Cozcieted Air Particle Trajectories prepared at

PR

Flus 9 hours.
H plus 38 houTs
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AZZ4 FOTESAST VALID 011500 TO 021500 LARCH 1654

Senerel Situailon: Zasterly fiow _extends to 7000 feet., Testerliss prevall

to trcpopause. Sriwetox Terminal: 18 sctd 18C sctd 350 brix vsty 10 sle

wind 0715, 2ixini Terminal: 18 brin 130 brkm 380 brmm veby 10 sfc wind

0715, Zoiwetok winds and teoos: 00715 20820 4C0€22 60718 £3504 C3352 FLIC

152511 P28 222317 7C 302830 MR24C 402632 M50C 5023528 603302 700718 823230
9707LD. ‘2icini Winds and Tezos: OOT15 20820L L0222 60718 §350L 92538 PLMC
152512 P2° 202722 L7C 302428 MRAC 402636 M50C 502730 60330 700718 8IX0E3D
93C7L0. Further outlook for Eniwetok and 2idni (Planming Only). De-

crezsing clouds 2irdni zrea. ittle change elsewhere. Ir-iwetok Ciouds:

2/8 CJ tases 13 tcps LO with sctd isolated tops to 60. 4/8 as bases 130
teps 200. 7/8 CI near 380. Xikird Clouds: 6/6 CU bases 180 tops LO
with setd fsolated tops to 60. 5/8 as bases 185 tops 200. 7/8 CI near

2705 3/2 OU bases 18 tops LD with sctd isolated tors to 60. 2/3 as

P

\s)
3
)

=ases 180 tons 200. 5/S5 CI near 330 after 21004, Freezing level 17C.
Tropopause height 550 temp ¥ 820, ZHeight of con-rail formation 350. Sea
and swell & feet froz DE Zriwetok, Bilkini, Ewajalein Terminal: 15 sctd
vsby 10 sfc wind 0410 tempo 10 brim vsdby 5 sfc wind 0615 in lgt sctd s:}wrs.

B
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BONEPIE O3STSVED RTINS ALORE
1 Yareh 1954, 2T
(Last chservation tode peics to sremrtien)
mmnmammmmmmmm”nm
23304 13212 62110 63007 95952 O30 52827 95593 CaT3H S29M P9I 2K
52737 99995 02836 52218

00715 10914 20015 31013 A0 K0 E110K 72805 82006 SAO . CIND
22706 43305 63410 €3315 99992 03030 52728 99953 (2R 5226 YN, QAN
52532 99995 2818 5 calm 99996 00506 52703 99997 Oallm 30530 99998 COIS3
SO2 99999 00945 095 70954
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CJTP SEVEN (AIRIN) . : o

WEATHFR OUTLOOK FOR SBXX DAY POLLO™S CLE CLOUDS AND RATHER CIN SCATZENED
CUAIILDS CM¥ SCATTERED CIRUS CMf WIDZLY SCATTSEED SRS FD XS CIX ST~
FACE (2% EASTERLY QNE FIVE 70 TO0 ZERO KTS SUCIX CHE ZXRO ZERO Z3N0 O
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27054LLZ F2ZB 54 COTIIERTIAL
OPERATIGNAL OPZRATICLAL

FEE: CJIr SEVEN DMEDIATE DEEDIATR
oM
10: CJIF SEVEN ESIXEIOK ATOLL ) 17 % ) - o]
(Aniax)
IXPO: CIG 7.3

ZILTHT® OCTLOOK AS OF T20 SEVEX ZTR0 FIVE ZERO ZERO ZSEGA FGR 3RAVO DAY
POCLOTS CIE CLOIDS AXD SEATHER CLN SCATTERED CUMILUS GO SCATTEFED CIRGUS
- VERY LIDELY SCATTERED SHOZS FD wINDS CLK SURFACE TC FIFTZEN TEOUSAD
FaET Cs2° SiSTEVLY @2 FIVE T0 TS0 Z7RO KTS SICLN FIFTEX TiDUSAD 10 T.2-
T FIVE TESUSIID FEEY O EASTSRLY GIE ZERO TO Ci FIVE KIS SITIN TWENTY
FI35 10 =TBYY TOISLD FIET Clff SOCTESELY FIVE TO OB ZZ20 KIS SYTIH
THIRTY “EXUSED 70 FIFTY THOUSAND FEST CAf SCUTH-ESTERLY TJO ZERO KIS
SCIX SIITY THOUSAD FZZ¥ ECRTECASTERLY CIZ 2530 T0 CI FIVE ETS FD uD-
SIFE GUTLOCK POR SKTSTOZ D WZLAG VERY FAVORAIIE SITLN OUTLOCK FOR
EITIXT FATCRASIS BD ESQIEST YOU TAXE ACTION OF CCIFIRUATICN OF EXECUTE
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28 Pebruary 1954
“EORAIDUZ FOR RECORD
SUBJECT: 3-1,1100K Command Briefing

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

Xajor General Clarkson
Dr. Graves
Brigadier General XcGinley
Rear Mmiral 3ruton
N lir, Reeves

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

Zhe brliefing 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 memticned the frontal systen funnel Jast
below liake, the deep trough associated with it which was reflected tirough
all levels to 60,000 feei; the preasent high aloft to the sast of Bikini
which was also remeining rather stationary. The undersigned further amn-
tioned the easterly flow frox the surface to 10,000 feet; the south east-
erly becoming southerly and south westerly below aloft associated with
this deep high east of Bikini, Next presented at the brisfing was the
forecast for shot time: 3/8 cumlus bases 2,000 feet, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scatiered showers. The winls were
Ziven as per the attached forecast (Ircl 1). Mentioned tropopsuse as..
55,000 feet zlso attached is the area forecast valid 280300K February to
010300k Yarch (Incl 2). The undersigned described the air particle tre-
jectory forecast stating that all of e trajectories were to the IE &x-
cept the 10,000 feet one and the 60,000 ones which were westerly.

3. Colcnel House at this point contimued with the Radsafe portime
of the u‘_i‘fm. /

2 Incls 4; é%.ésd:mc’ ¢

2. ':.:i.qd forecast 1t Colaoel, USAF
b, arez forecast saff Teather Officer

DL 5
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28 Pebruary 1954

AEMCRANIUK FOR EECORD

SUBJRCT: B minus ), 1800 Howr Teather Briefing

1. The following personnel were rresent for this btrisfing:
mh‘rﬂ.ﬂm,&'lg. mmm"’m.m.w.m.

Colonel Housse.

- ¥r, Reeves, Dr. Duane Sewell, Colonel Cowart, Captain IMaynard and Iz,

2. This was a very shart briefing wherein mainly the light
mnm,mtmmmtimdutbwmm
to the 1100 hour brisfing given this morning. It was pointed cut
that there was a tendency for southerly winds, which were very ligt,
st 10,000 feet. It. Colonel House continued with the redsafe brisf-

ing.
C. D. BT
k. m.w

Starf satber Officer
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ll! 1 ¥arch 1954

SUSJECT: 2L00Y Teather 2riefing Prior to ZRAVO Shot (B=CA45 hours)

1, The folloxing personnel were present for this briefinc: Najor Gene-
ral Clarkson, Dr. Graves, Brig. Geaeral lcGinley, Brig. General Estes, Dr.
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Enickerbocker, Col. Cowart, Capt,
l2aynard and Lt. Col. Houss.

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

3. The attached forecast was presented (Incl a) which siated that at
shot time there would be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumlus, bases 6,000 feet, tops 7,000 feet; L/8 thin cirrus at
35,000 feet; widely scattered light showers in the area, but none over shot
site at shet time; and comtreil formation level at 35,000 feet. The tropo-
pause height wes 55,000 feet; temperature -78°C. IKention was made of thse
40 knot winds at 40,000 feet, 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-
tonstion itself was mentioned, as well as the light and variable winds at
1C,00C feet; that these winds would likely Lave a westerly cooponent; and
that the level from 7,000 feet through 14,000 feet was 2lso very light and
variable, the tendency being for a westerly compcnent at all thess levels.

5, The terminal forecast for Kwajalein and FWake was given next, stating
that Take had been quite poor, with low ceilings and frequexat showers but
would izprove for shot time and would have broken cumilue and cirrus with
scattered showers in the area. For Ewajalein it was stated that there would
be continuous showers activity, and that they had been having broksn to oo~
casional overcast lower clouds with occasionel showers. These showers e~
duced 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 @lgsussion of the &ir particle trzjectories cazpleted the itexs

discussed in the weather briefing.

6. It. Col. House followed this with the radsafe briefing. It =as de-
cided to have an addition2l look at the latest ge:zdyn oLocH,

2 Incls AL
& ) 1t. Colonel, USAF
a, Ares forocist 120 —eather Cffices

b. =nd forecast

oL ? i
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1 Yareh 1958

PECRARY 7CR IECORD
SUBJECT: Teather Driefing at OLOMY, E2.70 Doy

1. The following personnel were present for this brisfing: Gesoeral
“eyland, Iajor General Clarkson, Dr. Graves, 3rig. General NeQinley, Brig,
Senersl Estes, Dr. Ogle, Dr. Duane Sewell, Mr. Rseves, Colonsl Cowart,

Captain Maynard and Lt. Colonel House.

2. The CURTISS winds aloft for midnight and 0300 were discussed ia
view of the relationship to the stot szite, ths levels 7,000 fest throogh
11,000 feet being scrutinized the most (Incl a). The area forecast for

shot day is also inclosed (Incl b).

3. It. Colone) House further discussed the radsale situstion after
which it was decided to go ahead with the shot as scheduled.

Colonel,
2 Incls Staff Tsather Officer
a. CURTISS winds aloft
for OOOCH and O300M

be Aves Forecast for
Shot Day
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SECRET

IAB B
RADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morning of B-1 day, the wind patterns (forecast and actual)
were favorable but the trend of the observed resultant wind patterns
was toward an unfavorable or marginal condition. Ko transient shipring
was repcrted on the B-2 day P2V sweep centered on a significant fore-
cast cloud movement on true bearing of 300° out to 800 miles from GZ.
The B-1 day search by P2V out to 375 miles on a forecast significent
clond movemext on a true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course and speed would take her
outside the bazardous area by snot time, A&t the midnight briefing, the
foresast 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 timt
significant quantities and levels of debris would bde carried out so far.
TARE Site was forecast to be well in the fall-out area and Nill Site to
be in a fairly kigh intensity area. Since the 3-1 day forecasts gave
winis tenling significently toward ENE, a decision was zede at the xzid-
night Yriefing to search on B day ahsad of tbe cloud, i,e., cantered on
true bearing of 65° out to 600 F¥ aad to warn ships out of the 450 HM

zinimum radius, .

The routine B=18 hour advisary to CINCPACFLT indicated no signifi-
cant fall-out faorecast for populated Marshall Islands, and no safety pro-
blems on air or surface routes except surface routes between 275° clock=
wise to 80° out to a radius of 450 KM with possitle significant fall-out
in thls area. Ho known shipping wes in the forecast fall-out area. The
surface radex was forecast for shot time to shot plus six hours to be
oriented in & parrow sectar to the nartheast and a wide sector to the
south, with an additional circular radex area around GZ of radius 15 xiles
(Pigares 1 and 2). The sector pointing at Rongelap was considersd insig-
pificent due to the low altitudes from which fall-out could occur and due
to the very light wipnis acting on the levels involved,

At the 0430, 1 March briefing, no significant change had beea ob=
served in the mdnight winds received, however, & radsafe recoaneniation
was zaie to move the task force skips radially further cut from the mini-
rua of 30 J to a cinimun of 50 KU in the SE quadrant. Tbe low level
cloud was ferecast to oveTun 4the TARE camp and move on to the east with
a g¢rong posaibdility of overrunning NAK, The resultant wixds pointing at
Aongerik and Rengelap were light ani were not forecast to transpact sige

pi®izart delris to these atolls.

it 0645 the BRAVO detonation was accomplished without hazard to
task force personnel. The tunker firing party reportied in safe, but by
0715 the radiation levels were reported rising at tle bunker. These
levels contimed to rise to ebout 25 r/br. The firing party was con=

) RESTTCTZO DATA
SECREI n:g!; Lﬁ:.lr 1T = 148
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sidered to be in a reasonably safe position since the personnal 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 Eniwetak
or Ujelang at ten thousand feet. The afierncon upwind mission for Wil-
son 2 was & 30 degres sector out to 500 KK 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/hr at ten thousand feet. During the
morning ‘the B Day P2V sweep in frozt of the cloud encountered contamin-
ation early in his mission. This F2V was replaced by another, which
coapleted the search out to 600 N,

A repart was received about 1500 on B Day that the AEC/NYO00 instrue
ment in the hamds of the weatber detachzeat cn Rongerik had gons off
scale. These instruments had a full scale reaiing of 100 ar/kxr. 7The
off-scale repart was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 wr/
r (The BATROKO going as high as 1.0 r/hr on the flight deck). Coo-
siderinz the distance (133 NM) and a cloud tracker at about 1945k, 1
March, reporting of zero contamination over Rongerik, it was generally
believed that Rongerik and the task force ships ware caught in e gene~
ral pattern of finely divided (955 less than 5 microm by cascade im-
pactar) particles over a wide area moving ENE to B. The weather de-
tachaent was advised of this condition. Nevertheless, the AEC/EY00
Iwejalein Flight ABLE was requested at midnight to be run the following
marning, Xwajalein Plight ABLE pattern covers all Marshall Islands
porth of Ewajalein, and up to Taongi as the northerp-most turning poismt.
derial readings teken on the flight are extrapclated to the ground.

About 2000 the task force commander was triefed on the overall site
nation es was kpown at this time. This included the results of sone ine
1tial dassge and radsafe survey inforzation taken about moon by helicop=
ter, reports from the sampling aircraft (F-84, B-36 Festherweights and
B-36 Coztrol), the first twelve hour cloud tracking mission (Kilsca 2)
ard the first few reports on the EA12 to Hf24 hour cloud tracker (Filsea
3). The upwind mission for Wilson 3 was a 30 degree sector out to 500
KY centered on trus bearing of 65 degrees from Rongerik, followed by 8
vectored mission to 17N 163E to base st Eniwetok. The task force com~
penier was advised that feirly hesvy contazmination had been sncounteced
by Wilson 2 in the sector portion of Hs flight and that c3e P2V air-
creft had been contamzinated in about the same region. The task force
comnander was sivised that the readings taken at tea thousand feet by
the cloud trazkers were thought to be on the oder of magnitule of tiat
encountered by the task force ships. Since the only significant coo~




taxination was faun;-l in regions which confirmed the forecast cloud tra-

Jectories, the requirezent for F£2/ throuzh E4(8 bour tracking coverage
was cancelled,

4ds & result of the repart from Rongerik, the advisory to CILIFACTFLY
at 2000 hours B Day included mention of fall-out at Rongerik plus zincr
fall-out at Rongelap and other northern larshall Islamds., The fall-out
was attributed to an Ef12 bour change in the forezast air particle tra-
Jectoary for the tweaty thousand foot level., Tkis trajectsry, foraerly
zoving toward the ENE, was reforecast to move toward SE in a circular
clockwlse path through south to west. The CINCPACFLYT advisory incladed
no health hazard problea for surface and air routes, tut that fall-out
on Bikini-Adtoll, as well as danage to structures, would delay reeatry sev-
eral days. ’

During the trip back to Eniwetok on the night of B Day, the fleet en-
countered a wide area of finely divided (arparently less than 5 microa)
particles which caused top-side intensities as high as 350 ar/kr. App~
ropriate measures were instituted by the Navy Task Group Commanier to the
affect that all personnel not essential to open deck duties would remain
irdoors. Ship's weathar doors wers closed and the washiown systeas ope-
rated intermittently to hold down the levels.

Based on the advisory fron the weather detachment that their instru-
pent was off-scale, the Air Task Group, on the morning of EF1 day, sest
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 oo Rongerik of 240 mr/hr at 250 feet and 3.2
r/br one inch off the ground. The Rongerik evacuation was completed in
two segnents, the first group (8 people) coming ocut by EF30 bours and the
second group (20 pesple) by EF35 howrs.,

The special AEC/NYOO Ewajalein Flight LABLE, requested the rreviocus
right, had been instructed to make an in-flight report upon reaching Taongl.
(4 preliminary Flight ABLE report indicated 1350 mr/br on the ground at
Rongelap, 445 mr/hr on the ground at Ailinginae acd zero for Wotho.) Ahce
cordinzly, it was decided to start a destroyer on the way to Rongelap ia-
rediately and to set up a Sh-16 amphibian with monitors to check the sur-
face conditions at Rcngelap before dark. The destroyer was directed to
be off Ronzelap ready to start evacuation at dewn the following day. 4
Trust Territcry representative with interpreter was reguested to move by
TBY from Xwajalghm to arrive et Rongelap at the saze time. The Si-15 was
set up, two respemsible zonitors were especially riefed to make realings
&t weist heizrt, use several meters of the same type for cocparison and
to use different types for cross-check. An average realing of 1.4 ¢/
zade in the living ares of Rongelap Islend by these mozitors was used in
the decision the saze night to order the destroyer to commence evacuation
cperations at dawn. Evacuation operetions began about 0730, 3 lareh axd
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and were completed by 1030 the seze date. Interrogation of natives dis-
closed that all were present except 17 who were fishing at Ailinginae,
Following the Rongelap operetion, the destroyer proceeded to Allinginae,
removed the remaining 17 and procesded to Ewajelein. 4 total of 17 males,
20 feaeles, 15 boys and 14 girls were removed by destroyer snd disem-
barked at Exajalein, 16 old and sick were moved at about 0930 by FSN

to Emajalein, Decontamination of all natives was accomplished during

the trip to Ewajaledn,

The full report from AEC/KYOO Flight ABLE indicated Utirik ground
contaxination at 240 o/hr at 1651M, 2 March and 76 mr/hr at &bout 1716,
2 Earck at A{luk, ths nearest populated island to the south. Bikar, the
nesrest 1sland to the north was determined to be unpornlated and contam-
inated to about 750 mr/kr at sbout 1600, 2 March, Taongi, the next
nearest islend to north was 1.5 mr/hr and unpopulated. Based op these
facts a decision was made to start another destroyer to Utirik to an-
ticipate an order to start evacnetion at dawn on 4 larch, In the mean-
tize a F2X was set up to ground survey Utirik on 3 Marck while the des-
troyer was on the way., The infinity dose of the Utirik natives was com-
ruted at 58 r. The deciszion to evacuate was made and ths destroyer aor-
dered to start evacuation the following morning, 4 March. 4 total of
47 pales, 55 fexeles, 26 boys and 26 girls were removed, decontaminated
on the destroyer emrcute to Evajalein end disembarked on 5 March, Ques-
tioning of natives disclosed that all had been removed. The destroyers
whick evacusted Rongelap and Utirik were directed to obtain drinking
witer samples froz these atolls. A check of the water samples indicated
from 2 to 28 tines the task farce standard for full time usage.

With the decision to evacnats Utirik made and the mackinery set in
motion to accomplish this operation, the status of Afluk was put up for
consideration., Tkis atoll has a populetion of 4Ol. The infinity dose
was deterzined at less than 20 r, 4.e., less than the minimum standard
used by the task force for its sampling aircraft crews. This was the
majar factor in the decision not to evecuate 4diluk.

During the afterncon of 2 Karch a directive was issued to execute
Ewzjelein RYCO Flights BAKFR and CEARLIE, These flights cover all lare
shell Islanis south of Kwajelein, The flights were set up on the assum~
ptiocn that the twerty thousand foot trajectory could kave brought con-
tarinstion arocund to the socutk and wect and contaminated some of the
southern larshells, The flights were executed on 3 Marck, Ko signi-
ficent ground contamiration was found. An additional KYOO type flight
was perfarzed over the Gilbert Islanis for the same reesons. No sigai-
ficent contaminetion was found,

On the besis of Flights ABLE, BAKER ani CRARIIE, it was deterzined
thst po further atolls would need to be evacuated. The affart was there-

. N
" 37 oA

R




Y

( \.’\.

o

gl

fore concentrated on those populated atolls indicatirg mare thas 10
mr/hr at E plus 24 hours and which were not evacuated. For tbhis pur-
pose a special survey was set up under the technical direction of Dr.
Thomas N, White, H Div, IASL, assisted by lajar Robert Crea, Hy JTP?
SEVEN, to start from Ewajalein on 5 Ksrch by FBM.

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

The investigation included ground monitoring and the taking of soil
and water samples from living areas. Secondary purposes vere efforts
to reduce the aiverse impect on real and personal property of the tasty
departure, to determine radistion date of scientific interest and to
evaluate the time of reoccupancy by the former inhabitants. This ef-
fort was assigned to a destroyer in crder that working parties would
have a floating base for operstions ashore and decontamination facil-
ities afloat, The tecknical direction of the effort was placed under
the supervision of Dr. Barbert Scoville, Technical Directar, Armed
Porces Special Keapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehsbilitestion portion of the effort was placed
under the supervision of the commanding officer of the destroyer. The

with equipment departed 7 lMarch for Ewajalein to join with the
Trust Territory representative in a FEN rendezvous with the destroyer
at Rongelap early morning of 8 March,

Arrangenments were made to air ship soil and water samples to
Eealth and Safety Laboratory, AEC, New York Operations Office, Atten-
tion Mr. Nerril Bisenbud. Mr. Eisentud was requested to provide ths
task force with decay infarmation and activity per unit area on the
soil samples and activity per unit volume on the water saxples. Be
was also requested to make such other analysis as he thought neces=
sary considering the umisual circumstances and interest in ERAVO Zvent.

Detailed reports by Dr. White, Dr. Scoville and lajor Cres bave-
been distributed separately to interested agencles, Contimuing strveys
of the evacoated atolls have been made far picking up of anizals for med-
ical studies, rehabilitation and for studies of marine life. Reports oo -
these activities will be included in the above distribution as ttay be-

cone available,

// ) | O‘)(M
6 Incl ’ RICEARD 4. EOUSE

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

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

RadSafe Eriefing material as presented
at Cmd Briefings for ERAVO, e ot fmd
3. Discussion of Off-Site Fall-out. ’

4. Cloud Tracking Operztions. S ot T~
5. MB: Protection of Transient Shirring
During Operetion CASTLE, :

6. Analysis of Fall-ocut Following ERAVO
Event with 4 Incls e Lo
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RADSLFE FLACTORS CONSIDERED AT THE VEATHER/PADSAFE COLMAND SRIEFINGS

1. Resultant wind diagram, forecast winds for HOW EBour.

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

3. 72 bour cloud trejectories given by WX 0fficer to ead-
vise British and CINCPACFLT. Saxpling area and BU sampling
area; need for penetration authority.

4. Air RADEX: Not used at biiering unleses requested.
Air PADEX plotted and displayed in RadSafe Office. Dpoes not
basically affect decision. Sampling regiocn given by hodograph
or 72 hour trajectoriles.

5. Outlooks: (3ased on).

a. Bikini (hodograph)
b. Eniwetok (hodograph)
¢. Ujelang (hodogreph)
d. Ne2tive atolls in SE cuad (hodograph)
e. Control destroyer (hodogreph)
f. ATF for YAGs (hodogreph)
€. Air Routes
(1) Taru Wake (72 hour trajectory)
(2) Thru Ewajalein (72 hour trajectory)

h. Surface routes inside 500 mlles (approx'l day cloud
travel). Plot of transient ship chart at briefing (hodogreph)

1. .CILNCP4C advisory (72 hour trajectory), native out-
lcok; sir eagt surfece routes.

= //
4A11L"2BOVE INCLUDED IN CLOUD TRACIING FLAN

6. Sux=zary: Evaluzticn as (very favorable) (Favorable)
(Favorzble excejyt) (Uanfevoreble) 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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1 yarch 1954 |
VELDRANDUM FOR RECORD: ]
SUBJECT: E-36 Hour TWX Briefing for CJTF SEVEN 1 l
2705442 FEB 5L r ;
CJTF SEVEN OPERATICNAL TIORAL }
: : DAEDIATE D2TDIATE
o i
. ) 7 o)
CJTF SEVEN ENTARTOK ATOLL (ATRIN)
CTG 7.3
veather outlook as of 270500Z for Bravo day follows: Clouds
and weather: Scattered cumulus, scattered cirrus, very widely
scattered showers. Tinds: Surface to 15,000 feet, easterly _ F'

15 %o 20 knots; 15,000 to 25,000 feet, easterly 10 to 15 . -
knots; 25,000 to 30,000 feet, southerly 5 to 10 knots; 30,000

to 50,000 feet, soutawesterly 20 knots; 60,000 feet ncrtoecsterly
10 to 15 knots. Radsafe outlook for Eniwetok and Ujelang very
favorable; outlook for Bikini favorabls. Request you take actioca
on confirmation of exscute order (Item 38 Checklist). Ogle and
Graves and Reeves recommsnd confirmation. Bruton interposas 0o

objection.

LTCOL BONNOT LT COL C D BONKOT !

c:-mrrﬁi TRUE CCPY:
oJ3vanrc

R.As Bouse
Lt col., USAF

L/R: l-embers present: Greves, Ogle, xeeves, Boanot, Eouse, Laynaré(
Dr. Graves called A4dm Eruton. FA S




