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SUBJECTL BRAVO Shot, erstiocn CASTLE
T o e 58S
l. - PURPCSE: 7To meke & ZEve T —ccord operaticzal ay-

pects that were considered prior to ERAVO event of Opsratiom
CASTLE ard to enelyze the resultant situation in light of
availeble pre-shot and post-shot inforzestican,

2. GIZXERLYL INFORUATION: Operation CASTIE is pleansd to
consist of a series of seoven detonatiocns at the Pecific Froving
Grounds, waicl encorpasses Eniwetok end 3ikini Atolls. 3BRAVO
is the code peme that was given the firizg 02 the first device,

r SEEDLDP, &t 0643 X oo 1 March 1954 off Nemu Island, Bikizi Atcll.

R

: Subseguent to BRAVO detcmatioz radicactive dedris fell
ob certain irhabited aztolls of the northern lLiarshel) Islands,

Redistior intensities rose to levals sufrficieat to warrant eva-
cuetion of four atolls and ell persanzed were Temoved frox these
.atolls to Ewzjalein in accordmnce with *hs operational emergency

plen of JIF SEVEH. Aress evacuated and ganmxa dosages receivad
are indiceted below:

Y SAT
b rerrl eI A

ATOTL POTULATION DISTALCE PROL DOSES BRCEIVED
_ GROUKD Z=RO
Allinginse 17 79 R 8¢ R (cmtc.d)
7 Rongelap 8z 100 I 100-130 R ({camputed)
.. Rongerik 28 # 133 M 40 - 98 R {241z badge)
o Utirtk s 15¢ . 270 N 17 B (eozputed) N
(f) 28 An Service’ personnel. 25 USAY? Wweathe> Detach-

aent plns 3 USA Siznel Corps persoansl,
Al evecuees are uader cozpetent

S. PEEVICCS DIFTRIERCE LXD CIARLCTIRISTICS OF KoCITAR
DETONATIONS: rediocactive debris i3 &3 incerent charzctelistie
of ell pucleer detonations. It originmies from fissioz fragzesss
.:ﬂlll//) “t’cv
ation (Cnzesiled) (

n=dicel care.
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which are the residus of bazb elemsnts and surface materials,
s0il and veater, cade redicactive by ecccspanying radiatioa
fields. Debris i{s sucked tigh into the aizasvhere by elfter
winds of the exrplosloan. ‘heres this radicactiive dedbris will
fell is a pejor rre-shot corsideration end prizerily i{nfluences
the decision to detonate & nuclear exvlosioz et a cortaln time.

The area over waich radicactive debris i3 suread sad the
intensity of falli-ocut on the ground ere deter=ined by the yileld
of the exrplosion as well es by wind pettern since the larges
the yield, the more surface materisls ere sucked up into the
cloud and the more fission fragmepts are eveileble. The rela~
tionship between yield and rall-out is known oaly qualitatively.

4., PRE-SS0T TNZOZIATION: The operationel aspects of the
BRAVO exverience were planned end conceived ia the light af
experience geined Zraa Ireviocus operations. Thess factors ware
considered:

8. The'basis for ferecasting whare fallout will go
is experience gmlned Irom overseas test operatioas CRCSS20LDS,
SANDSTOIE, GREZNZEOUSE and IVY ‘end to a certain exteat fro= tasts

- &t the Kewveda Zroving Ground. Prior to tke firing of 3270,

only cas zezaton yield device (IVY-LIEZ) -had beea detom ted.
Although conscientious efforts were zade to docuzsat tha fell-
out from TEZE, only edout S% of the tal debris could sver de
accourted for. '
The technique used for forecasting fallout pat-~
terns is to coasider the cloud es a scz2l] area source (edsut a
15 mile r=dius); then edd vesctorially Zaorecast winds fros the
surfaece to approzimetely 100,000 feet. The next step is %o
outline an erea on the ground where feliout is expected. Txis
area 1s computed by teking into conpsideration perticle slze,
diffusion into the etzmospiere, wind patiern, yield and sourse
rading. Such patterns have been largely canfirmed by experi-
ence in Nevads es well as by the meager data availadle hers.

b, T |
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¢. The surface redex was plosted, with ap {nsyre=ce
factor edded, i.e., smmller particles tiez previous experliexnce
indicated necessary were censidered. Tris dopubdbled dlstances
from ground zerp where fallout vas predicted to occur.

d. The upwipd inptensily of radistioca levels a2t ve=li-
ous disseacesd was considered vo be of the sane order of zagei~
tude es for ITY-LT¥=T. Radistion versus distazance lipes ware

transposed to Bikini Atoll. . _—
]
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6. 4 ¢ritical problem in predicting fall-sat {8~
. forecasting the 3stability or lack of sabilitly of the
.attarn afrer snot tioe. Since adicective particle tra-

- " |, determinsd primerily by the winds at each level, it is
.-

-«

«d that winds zust be fram favorable dlrectiiozs of vasy-

- .:hin the outer limits oa faverabls directions during the

-2 fallout. The eriticel Zallout period was censidered o

¥ :me order of twelve %o eizhteen hours foo 2ignifieant

<% %0 occur. The variation in tize arises frox comsidern-~
¢ wind sheer, with more diffuse and less sig=ificant ine~
;68 at a given Time associated with lesge asguler ad

. sdear. Tor this reason, it wes regquired that actuel wina

_.ations and forecasts immadiately before shot tims and
.—out shot day be continuocusly coasidered ip their relatica

-a forecast conditiocns for the first twanty-fouze hours
':e Shoto

« PRE-SEOT BRIEFINGS: The following were presested at
~=shot cczmand briefings:

a. Weather .
Veather conditions during the five days prior to
* 2dicated a favorable trend for ERAVO day with eastserly
- alow 15,000 Zeet and winds of & southerly co=poneat
~. The situation vresented at E-6 hours for the subsegquext
< period (18 hours efter shot time) was satisfacsiaTy. =he

- +>period to begin 18 hours after shot time was prediclted

~ an unfavoredble trend as northwest winds were forecast
-4 10,000 to 20,000 foot levels.

b RadSafe
(1) Besultant wind diagrams including lates:

=~ winds and forecast winds for E Eour and the 72 Bsur

2 jectories, which gave a fellout paitera in a natTow

" * s the east northeast end a wide {140°) sector %o the

b very slow resultant winds. {(See Figure 1l).

ee .. :.(2) surface radex, E to E plus 6 hours. (See

1_(5) Outloocks for:

(a) Bikxini: Unfevoradble; Eaiwetok: Favoradle;
- Favoreble, end the native populated stolls in southeesst
from ground zero favorable, since resultaznt winds iz
"%1on of these arees were considered too slow t0 =ove
at fallout to the atolls involved.
i (b} Tesk Torce fleet: Favorabdle, provided
Wd cut at least S0 ziles.
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(e) Alr routes thirough Wake and Ewae jalein:

. (d) Sarface routing inside 500 miles coast-
dered n its ralation to lll known transient shivving: favor-
¢. Scientifie
(1) Bigh altitude sanpling operations - favor-
y {(2) Ligxt transmiszsion ‘for scientific experiments -
faveradls.
$. exxUSTIES:

- e lack of fallont i.nromtion from previous shots
of eamparadle :itld was § sericus handicap.

< - - X’ﬁ

. D originel socarce cannot dbe considersd asz a
poiat or & relatively z2nl) eros but zust be considered to be
an about & busdred xiles in dianeter, This dismeter

€. The ralfocectivity of the debris caa ds comsidered
propartionel to yield. 2mdiocactive material in the "
clood w23 Thus Two to thres tices w=a was expscted.

6. An appreciadle fraction ol the cbserved fallout
oas only bde mrcouated for by agsuming thet it origineted in |
the stratosphere. For such pa~ticles.to reach the ground at
obsgrved tines, iheir diemster smust have been in excess of 100

f. ZForecast for shot ti=e winds at shot timm was
es3sentielly corsect. 7a.ria tions freca forecast trajector:.es was
approxirmtely 10 degrees in sigairficest urper levels; unfos-
tonntely, the varistion w=s in the wrong cirection (See Figure
S). The 22471 ve-iations odserved &t lower levels were &£18o
in an tafevoretle direction. isvertheless, the accuracy of
tha Twinis alolt :‘o:ecast aprroached the li=its ¢f accuracy of
the wind odbservations themselves end were well within the nor-
zal forecest error.

g+ The fallout pettern exteanded Irex the Bivini
atoll to the eest northeesst. Considev-able widening of the
pattern took place due to diffusion. The intensity of the
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patinry an the ground was dne primerily to superpositien of

tlound falloat on the stem cloud patitern; aad the
tion can be atiributed to the narrow cone within
which the winds vere acting. The theory that a significent
r fxlloat does 2ot cams oz the stratosphere is not substentiae
w ted by the facts of HRAVO.

3. For tnm:-o Bigh yleld shots, the forecest and
the first twenty-four hour post-shot period
mch e=phasis as analyses made for shot tice.

. T g&ga_lmos: Zvacusticn tock place in mceordance

ik operss exergancy plan and wdthout incident. Zvacua-

mm WS not effected priar to detcnatian becanss no sigaifi-
s

¢
. mcrens ek gie a - =

fallout expected on inhahited arees.

. ALVIN C. GRAVES ros r.w.c:.azgsga i

. Director or General, . Army
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