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SUBJECTS BRAVO Shot, eration CASTLE

ae Sremesies ASS1. - PURPCSE: To make @ Reve T 3,ecord operational age
pects that were considered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situation in light of
available pre-shot and post-shot inforzetion.
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2. GENERAL INTORLATION: Operation CASTLE is pleaned to
consist of a series of seven detonations at the Pecifie rroving
Grounds, which encompasses Eniwetok end Sikini Atells. B324YV0
is the code nene that was given the firing of the first device,
SHRILP, at 0645 Mon 1 March 1954, off Namu Island, Bikini atoll.

Subsequent to BRAVO detonation radioactive debris fell
on certain inhabited atolls of the nerthern LMiarsheli Islands.
Reaciation intensities rose to levals sufficient to wasrent eva-
cuetion of four atolis end ell persanned were removed from these
-atolls to Evajelein in accordance with tha operational emergency
Plen of JTF SEVEN. Areas evacuated and gamza dosages received
are indiceted below:
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ATOT, PORULATION DISTANCE FROI DOSES RECEIVED
a  GROURD ZERO

Adlingtoae 7 79 BE 80 R (computed)
°" Rongelep |; ag 100 HK -100~150 B (computed)

_. RBongeri a ae 1S3 NK 40-98 B (42m badge)
<= | Utirik a 154 B70 ML 17 B (computed)

(#7) 28 ameriean Service’‘personne; 25 USAP Weather Detach-
ment plus 3 USA Sisnel Corps personnel.

All evacuees are under competent medical care.

S. PREVIOUS EXFERTENCZ AND CHARACTERISTICS OF NOCLEAR
DETONATIONS: scedioactive debris 19 en incerent crsrecteristie
of ell nucleer detonations. It originates from fission fragments
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at the Neveda Frovins Ground. Prior to the firing of BRATO,
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which ese the residue of bamb elemsnts and surface msterials,
Soil and water, rade redicactive by ececcpanying radiation
fields. Debris {s sucked Nigh into the atzosvhere by eftes
winds of the explosion. ‘where this radiosctive detris wil}
fell is a mejor pre-shot considerations end pricerily invluences
the decision to detonate a nuclear explosion et a certain tise.

The area over woich radicactive debris is spread end the
intensity of fali-out on the ground ere determined by the yield
of the explosion as well es by wind pattern since the larges
the yield, the more surface materials ere sucked up into the
¢loud and the more fission framments are eveileble. The relae-
tionship between yield and fall-out is known only qualitatively.

4. PRE-SHOT IXNSORMATION: The operational espects of the
BRAVO experience were planneq and conceived in the lisht af
experience geined fran sreviamisoperations. These factors ware
considered:

Be The basis for ferecasting whate fallout will ¢o
is experiencs gained from overseas test operations CROSSROADS,
SaNDSTONE, GREENEOUSS and IVY and to a certain extent fros tests

only ons mezaton yield device (IVY-NIn=)-had been detam ted.
Aithough conscientious efforts were cade to docucent the fall-
out from LIKE, only about 5% of the tal debris could ever be -
accounted for. ‘ :

The technique used for forecasting fallout pat- f
terns is to consider the cloud as a szell area source (adsut a }
15 mile radius); then edd vectorially 7arecast winds frac the
surface to approxzimetely 100,000 feet. The nezt step is to
outline an area on the sround where fealiout is expected. Teis
ares is computed by taking into consideration perticle aize,
diffusion into the atmosphere, wind pattern, yleld and source
radins. Such patterns have been largely canfizrmed by experiqg
ence in Nevada es well as by the meager data availiable hers. |
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¢. The Surface redex was plosted, th ap fasuresce
factor eddad, i.e., smaller particles thes previous experlesce
indicated necessary were considered. Tris doubled distsoces
from ground zerp woers fallout was predicted to occur.

ad. The upwind intensity of radiation levels at vari-
ous distenceg was monsidered to be of the sase order of sagei-
tude es for IVY-.T%S. Sadietion versus distance lines were
transposed to Bikini atoll. —
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6. A critical problem in predicting fall~-sat ise
ws forecasting the stability or lack of stability of tke

“7 .attern after snot time. Since radioactive parsicsle tra-
~" . determined primarily by the winds at each level, it is
*- wd that winds must be fram favorable directions a> vasye
* (shin the outer limits on fevorable directions durisse tke
« .¢ fallout. The eriticel faliout period was considered te
m uke order of twelve to eighteen hours for significant
2 ¥O Occur. The variation in time arises fraz considera~
of wind shear, with more diffuse and less sigzuifticast ine
2aS ata given time associated with lesge anguler asd

_, smear. For this reason, 1% was required that actuel wind
_.sations and forecasts immadiately before shot tins and

.wout Shot day be continuously considered in their relatica
2a forecast conditions for the first twenty-four hours

!
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i :36 shot.

» PRS-SzoT BRIEFINGS: The following were presensed at

‘

S
O
F
P
r
e

T
O
T
a
p
e
c
e
r
t

*

~weShot ccoumand briefings:

|

|
|
|

a. Weather .

Weather conditions during the five days prior to
' adicated a favorable trend for BRAVO day witheasterly
- alow 15,000 feet and winds of a southerlycomponest
-. Tye situation presented at E-6 hours for the subsequest
~ period (18 hours efter shot time) was satisfaccary. The

“~ -2 period to begin 18 hours after shot time was predicted
~ an unfavoreble trend as northwest winds were forecast
~@ 10,000 to 20,000 foot levels.

de FRadSafea

. (1) Resultant wind diagrams including latest _
™~™t winda and forecast winds for & Hour aad the 72 dsur

. cajectories, which gave a fellout pavtern in a narror
“" * # the east northeast end a wide (140°) sector to tbe

“sh vary glow resultant winds. (See Figure 1).

- :. (2) Surface radex, HE to E plus 6 hours. (See

(3) Outiecks for: _

(a) Bikint: Unfavorable; Eniwetok: Farorabie;
- Favorable, end the native populated atolis in sortheest
from ground zero favorable, since resultant winds is
“Shion of these erees were considered too slow to move
at fallout to the atolls involved.

 

(>} Tesk Toree fleet: Favorable, provided
4 out at leest SO ciles.

- * i om - een, wm swe

- 3S be ongp

mAh TF o-h-. Cavey at
ty ‘ . ot 1 ‘ i - wo
wie os soe .  

L
r
r
u
b
e

)
©
A
l
b
i

«
|
~
g
e
e
n
a
b
e
r
e
n
r
@



a
“
™

. (co) Air routes through Wake and Kwajalein:
favorable.

. (a) Sarface routing inside 500 miles cons{-
dered in its relation to at known transient shivpving: favor-

@. Seientif~ic

(2) High altitude sampling operations - favor-

. (2) Light transniszsion ‘for seientific experiments -
fuveradis.

6. eeowstoss:
-@ Tack of faliloet information from previous shots

ef ecomperabdie yield was @ serious handicep.

’

~ - x4

@. The original source cannot be considered as a
poist or a relatively sont) erea but must be considered to be
an about buséred riies in dianeter. This dieneter

€. Toe ratiosctirity of the debris can ds considered
propoctionsi to yield. Zadfoactive material in the
clocd wes thus two to tires tices was was expected. — .

@. An appreciable fraction of the observed fallout
een only be accounted for by agsuming thet it orisinated in .
the stratosphere. For such particles to reach the ground at
observed tines, sheir diesster must heave been in excess of 100

f. Forecast for shot tice winds at shot times was
essentielly cortect. Variation from forecest trajectories was
approximtety 20 degrees in significant urper levels; untor-
tonntely, the weriescion wes ic the wrongs cirection (See Figure
S$). The saahl reriations observed at lower levels were also
im an coteroretle direction. Nevertoeless, the accuracy of
the cinds slot. forecast aprroached the lirits of accuracy of
the wind observations themselves end were well within the nor-
weal forecest error.

g The fallout pettern extended fron the Bikini
atall to the eest northeast. Considerable widening of the
pattern toak piace due to diffusion. The intensity of the
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patters os the ground was due pricerily to superposition of
cloud fallout on the stem cloud pattern; and the
sow teributed to the narrow cone within

eting. The theory that a sicsnificent
fallogt does aot cate fros the stratosphere is not substentia-~

f
B. For futere hich yield shots, the forecest and

observed winds for the first twenty-four hour post-shot period
should receive a3 mnch exphesia as analyses made for shot tire.

7. Te ETS: Evacuation took place in aceordence
Wit opers: emnessency plan and without incident. Fvacue-
tics was not effected priar to detanatian because no signifi-
ear wes expecced on inhabited areas.

~ Weetber
- RadSafe, Narrative Sequence of Events
~ ¥edical
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