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SUBJECTL BRAVO Shot, erstiocn CASTLE
T o s 55
l. - PURPCSE: 7o meke & REve T —ccord operaticzal aw~-

pects that were considered prior to ERAVO event of Operatiom
CASTLE ard to enelyze the resultant situatioz in light of
availeble pre-shot and post-shot inforzastica.
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2. GIZXERLY INFOQRUATION: Operation CASTIE is pleansd to
consist of a series of seoven detonatiocns at the Pecific Froving
Grounds, wWaicl encorpasses Eniwetok end 3ikini Atolla. 3BRAVO
is the code neme that was given the firizg 02 the first device,

r SEEDLDP, &t 0643 X oo 1 March 1954 off Neamu Island, Bikiani Lton.

: Subsequent to BRAVO detcmatioz radicactive dadris fell
ob certain irhabited aztolls of the northern lLarshell) Islands,

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

plen of JIF SEVEH. Aress evacuated and ganxa dosages receivad
ere indiceted below:
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ATOLL DOSULATION DISTALCE FRGL DOSES EECEIVED
GROURD Z=R0O
Allinginse 17 | 79 XK 8¢ R (cmtc.d)
" Rongelap . - 82 100 I 100-130 R (camputed)
. Rongerik 28 § 155 N 40 - 58 R (2ilz bdadge)
C TR . 154 L. 20 N 17 ® (cozputed) N

(£} 28 Anerfean Service’ ‘porsconel; 25 USAP Weathes Detach~
aent plns 3 USA Signel Corps perscansl.

A1) evacuees are uander cozpetent medicel care.

S, PEVICCS m..,m:? AND CESARLCTI2ISTICS OF m@
DETOINATIONS: rediomsctive debris i3 en intereat charegctesistice
of ell nucleer detonations. It origi.na:es Zroa fiassion frag=ents
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which ere the residus of bazb elemsnts and surface materials,
80il and veater, cade redicactive by eccczpanying radiationa
fields. Debris is sucked high into the aizassvhere by efter
winds of the explosloz. Vhers this radicaciive dedris will
fell is a mejor rre-shot corsideration end prizerily influences
the decision to detonate & nuclear explosion et & cortalin time.

The area over waich radicactive debrisg 13 spread ead the
intensity of fali-out on the ground ere deter=ized by thes yield
of ths erplosion as well 23 by wind pattern since the larges
the yield, the more surface zmaterisls ere sucked up into the
cloud and the more fission fragmegts are eveileble. The rela~
tioaship between yield and fall-out is known oaly qualitatively.

4., PRE-SS0T TN-OZIATION: The operatiocnel aspects of the
BRAVO experience were planned end coanceived ia the lisght af
experience geined Zraa Ireviocus operetions. Thess factoss were
considered:

8. The'basis for ferecastinzg whare fallount will go
is experience gmlned Irom ovarseas test operatiocas CRCSS204DS,
SANDSTOIE, GrEZNEOUSTI apd IVY ‘and to & certain exteat froz tasts

~ at the KNeweda Iroving Ground. Prier to the firing of 32470,

only cas zegzaton Field device (IVY-LIEEZ)-had beea dstae ted.
Although conscilentious elfforts were zade to docuzsat the fell-
out from LIHE, only ebout 5% of the total debris could ever be
accounted for. '
The technique used for forecastiag fallout pat-~
terns is to ¢onsider the cloud e2 a sze2l] area source (adaut a
15 mile r=dius); then add vesctorislly Zorecast winds fros the
surface to approzimetely 100,000 feet. The next step is %o
outline an ersa on the ground where fellout 1s expected. This
erea is computed by teking into conmsideration perticle size,
diffusion into the at-osphere, wind patiern, yield end szuTee
rading. Such patterns have been largely canfirmed by experi-
ence ip Nevadsa as well &3 by the meager data availadle here.
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¢« The surface redex was plotted, with an insure=ce
factor edded, i.e., smmller particles tiez previous experlience
indicated necessary were coznsidered. Trhis doubled distances
from ground zerp vhere fallocut wvas predicted to octcur.

4. The upwipd iptensily of radistiocs levels at vesli-
ous disieaces was considered to be of the saxe order of zagzi-
tude es for ITVY-LT¥T. DRadistion versus distence lines ware

transposed to Bikini Atoll. _ _—
2

s ° { -
5 R
WoLow s w v '] .
"y-&&- - ¢ fag 3 ?

12010
-

‘A - TaRdth Al s £ B e sude B

Ty




TpZZesmETT L 2 REZIO L.ul N F-173 T-3I€ F-012 FEE 0T -

6. A ¢ritical problem in predicting fall-aat {g-
. forecasting the stablility or lack ol siabilitly of the
= .atlara after spot time. Since radiceciive particle tra-
- “" . determinsd primerily by the winds at each level, it is
*° «d that winds must be fram favorable dlrectiozs of vasy-
*- .zhin the outer limits oa favoradble direciiozs during the
< .2 fallout. The eriticel Zaliocut period was considered to
¥ e order of twelve to eizhteen hours for sigaificant
<% %0 occur. The variation in tize arises frox comsidern~
¢ wind sheer, with more diffuse and less sigz=ificant ine
;88 at a given time associated with lesge asguler ad
. sxear. TFor this reason, it wes required that actuel wind
_.+ations and forecasts irmadiately belgre shot tize asnd
.ot shot day be continuocusly coasidered in their relatioa

-8 forecast conditiocns for the first twanty-fouze hours
':e Shoto
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« PRE-SEOT BRIEFINGS: The following were presestsd at
~=shot cczmand briefings: »
a. Weather . ;
Veather conditions during the five days prior to
" 2dicated a fevorable trend for SRAVO day with easterly
- elow 15,000 feet and winds of a southerly ce=ponest
-. The gituation bpresented at E-6 hours for the subsegquest
< period (18 hours efter shot time) was satisfacsiaTy. The
- +>period to begin 18 hours after shot time was predicled
» an unfavoredle trend as northwest winds were forscast
-4 10,000 to 20,000 foot levels.

b. RadSafe
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(1) Resultant wind diagrams fncluding latest
— ™ winds and forecast winds for X Iour and the 72 bsur
2jectories, which gave a fellout paitera in a natTow
* v the east northeast end a wide {140°) sector %o the
%k very slow resultant winds. (See Figurs l).

- .— ;-(2) Surface radex, E to E plus 6 hours. (See
 {S) Outlocks £or:

(a) Bikxini: Unfevoradble; Eaiwetok: Favoradle;
- Favoreble, end the native populated stolls in southeesst
from ground zero favorable, since resultaznt winds iz
"%1on of these areess were considered too slow t0 =ove
at fallout to the atolls involved.
i (b} Tesk Torce fleet: Favoradle, provided
W cut at least 50 ziles.
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. (c) Air routes tirough Wake and Ewejalein:

(d) Sarface routing irside 500 miles cpasi-
3 (u'd n its rslation to tll koown transient shivving: favor-

¢. Scientifie
(1) Bigh altitude sanpling operations - favar-

* (2) Light traas=iszsion ‘for scientific experiments -
. eETwsTaS:

- e lack of fallont i.nromtion from prcvious shots
of eomparedlas neld was § sericus handicap.

ahls.
ahls.
Laverad

s. T» originel souarce cannot be considered as a

tively 22nl) eros but st dbe considered to be
aTea o about & busdred riles in dizmeter. This dizmeter
also depexis o yield. .

€. The ralfocectivity of the debris caa ds comsidered
proparticoel to yield. 2adicactive material in the :
clogd urs thus Two to tiree tixes was was expscted.

6. An appreciadle fraction of the cbserved fallout
oaz only be mrcouated for by agsuming thet it originsted in |
the stratosphere. Foo such pa~ticles.to reach the ground at

observed tines, their diemster must have been in excess of 100

-

L. ZForecast for shot ti=s winds at shot time was
usentia.u: corsect. Variation frea forecest trajectories was

tady 10 degrees in sigairicazt urper levels; unfos-
‘bunt-]:, the veristion w=s iz the wrong direction (See Figure
S). The 2=4T1 ve-iations observed &t lower levels were 81890
in an tafevoretle directioa. sisvertheless, the accuracy ol
the winis aloft Jorecast aprroached e 11:5.1:8 ol accuracy of
the wind odbservations themselves end were well within the nor-
zal forecest error.

g+ The fallout pettern exteanded Irex the Bivini
atnll to the eest ncrtheest. Considerable m.den.ins of the '
patterns took place due to diffusion. The tensity of ths
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patiara an the ground was dne primerily to superpositioen of

smeiroos cloud falloat on the stem clcud pattern; aad the

mpezpozitian can be atiribtuted to the narrow cope within

which the winds wers acting. The theory that a significent
r falloat &oes pot cames from the stratosghere is not substentia-
w ted by the facts of HRLVO.

the first tweaty-four hour post-shot period
e=phasis as analyses made for shot tize.

. e %mm: Zvacuaticn tock place in sccordancs
itk operss exergancy plan and wdthout incident. Zvacuna-
ticg was not effectsad pricr to detcmation becaunss no signifi-
ezt wms

. For tnm high yleld sho‘:.s; the forecest and
mch

fallout sxpecsed an inhabited arees.
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