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l. · PORPCSE: To e e. ~ ~'" •• cc:-d o:;>eratio:lal u-
pects that were considered. prior to B?Jt.VO eTent at e>;peratio:i 
c~ B.I:.d to e.iie.ly-:e the resu.lts.nt si -tua:ion 1:1 light ~ 
available ~re-shot eJid post-shot intox::etion. 

2. G~.L DeORt:P_Tim~: Ope:e.tion c,;...sn.z is p~o4. to 
consist or a series ot seveii detonations a-; the hci:ie hoTi.ng 
Grounds, '\Oicr encocpasses OC:o.iwetok e..:id 3i!:ini Atolls. 3A1VO 
is the code ne.me ~hat was ~van the ti:~g ot the tirst derl.ee, 
SSRJVP, at 05~5 .}l on l l.!e.reh 1954. o!.t ?:amu Islaiid, Bikiai .4~11. 

SUbaequent to ElU.VO detonatio:l ra~oactiTe debris tell 
on certain inhabited e.toll:s o! the nortb.e rn ~shall Isle:il1.s. 
_Ballition intensities rose to levels Su.rticient to wa...-rmt eTa­
cuetion ot tou.r atolls a.11d el.1 pers~e~ were :e:ova4 rrom the9e 

. atolls to t:wajeJ.e1.n i!1 e.ecordnnce With ~e cpera-:1one.l e::ierge:ic7 
plan ct JTF $\IE&. J..:ee:s evaeue:ted and· sm:.""'e d.osasea receiTa4 
ue indi.cated below: 
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(#) 2B a+:"an Serv.ice" personnel; 2.5 t?SA!' ifeathe:- Det.ach­
:nent pl.US 3 USA Si:;nal Corps pe:-so::.nel.. 

All evaeµees are Wlder c~etent :ledice.l. care • 
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which a:-e the residue of bO:lb elemant.s a.nd surface ~ter1a.l•,, 
soil and water, cnde redi09.ctive by ceec=pe.Dyi.:ls rad1n~1on 
t1elds. Debris is sucked high in~o tb= a~~snbe:e by e:~e: 
Winds ar tbe e:.rnlos!.on.. \";'here this rad!.~c:i\"e debris .-111 
tall is a .c:ejor p!'e-sho~ cocside:-ation e.n~ p:L":.!.~ily in:luences 
the deci.Sion to detonate a nuclear ~plosiO!l at a certain ti=.o. 

The area over w!lien radice.ctive deh:is is s:prea~ and ":he 
intensity or tall-out on the_ e;round are dete:::i:ied 'b1 the J1.•ld. 
at the erplosion as well ~s by wind pettern since the lar~e: 
the yield. the more sur!ace .::s.teriels ere sucke~ up into :he 
cloud B:t4d the more fission tras;:ients are av~ile.ble. The :-ela­
tionship cetween yield and !e.l.~-out ls bcwu o:Ur q:iali ~ ~1 Tel1. 

4. PRE-S:OT !?20~ION: The ope:-ati o:ie.l aspects ot the 
BRAVO erperience were pl..9..ll!leo. aDd CO!lceived in the li~~ at 
experience ge.i!led tra:4 pre°ViaJs· ope:-ations. These tae~ors w~:-e 
co!l.Side:-ed: 

a. The basis to:- :teecesting wb.9:-e fallout rill go 
is e:q:ierience gai~ed tro~ overseas tes~ o?erati~s CRCSS?.a:.,:)S, 
&l\TDSTO!E; G-R:ZNEOD'~ and IVY ·e.::id to e. certain ex~e!lt tro:: t.est.s 
at, the l~eve. d.a ?rev.ill; G:::-o'!llld. Prior to the t1rin5 ot B?..i..70, 
oril.Y O!l.e ze_ge.ton yield. device (_.v:::-1a::r::::)·Md be~~ detc::at.ed:. 
Al though conscientiou.!3 e.ttor-:s were .::ade -:o doc:J.::an t the !"al.l­
out rroz=. cr"'~• only abo:.it s~ ot the U)tal debris eocud ever 1t:>e ~ 
aeco~ted tor. ' 

The technique used tor toreeast1ns tallcat pat, .. 
terns is to eo~side: the cloud as a s::.a.11 a..:-ea soaree (&~=~~ a 
15 lI:.ile :a~ius); then add ve:~orially :o:-eca.s~ winda :ro: ~e 
surface to appro=~telr 100,000 teet. The ne:t step ~~ -:.a 
outli':le an a~ea on ~be sround where :allo~t is e%pee~ed. ~s 
are~ is computed oy teJ::i:ls into eonsi~e:-a~ion p~ticle size. 
dirtusion ill to "the a-:::os;i!le:e, ldnd pa ~~e:=D., yield c::l.d s~-:• 
radius. Such J)atte:-ns l:ulve been lc-gely co:l!i::ed by erper1..: 
ence in NevaQ.a as well as bf the mease:- data anilable h~:-a. 1;p- . b. 

• t 

·"' 
c. The surrac:e rede::t was plo:~e~, nth ~ ~u:ece 

!actor edded, i.e., s.::alle: p~:ticles ~~e.: p:e~i~~s e%~e:~e::e 
io~icated necessary were co:i.si~e:ed. T""-is d~ubled dis~~~ces 
trom &rOu.tid zer~ ~~e:e tal.lc~t Vias predic~ed ~o occur. 

\ 
\ 

4. The up~~nd intensity o! radiat1o~ levels a~ Ta:i­
ous distances was ~ nsidered tto "be ot t.ho :see ord.o: o: :ag::.1-
tude e.s !or IV!-?.~. n~dl.£tion ve:sus di3':eJlCe lines- w.tr• 
tra.ns~osed ~o Bitini A~oll. 
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e. J. cri tica.1 :pI"Qblem 111 p:-ed.1.cting tall-xt b• 
~~ forecas~ins t~e stability or lac: o: s;..ab111tr o~ t.he 

--- ·.Jttarn a.tter silct ti~e. Sineo ~d.1oe.c~! Te ~~1=1• tft• 
.. , ... dete~ed :?r.i!:la:iJ.y 'by the winds a~ each leTel, 1~ la 
•· "'l.Sd. that Winds l:lUS't be !'rc:n fa?orable d!:eetio:t.s o: Ya:-7-
•· ,;hin the outer limits o~ tavo:able di:ec~1o::.s d::r~s ~ 

·• _.-: :tallout. The c:i t1cel ~allout period. wa..s co::sidc-e4 i.o 
-- ~e orde:- or ~:elve to ei~-eeen hou::s ta: a1;:U.!'1cut 

-~ to occur. The v-cu-ia tion in -:i!:le ar1.ses tra: e0:1sid.a:oa.• 
" ~t willd shear, with. more dittuse. and le3s sie;:i!1ca:t. 1=.• 

;.es at a '6iven -:ime associated ~!.t!l le:se a::.sule: a:4 
. ::~e.r. "!or this reason, it was requi:ed th.st actueJ. wiJl4 

: .~d.ons anci to?"ecasts ilm9d1e.teJ.y beto:o ~ot ti.=8 ~ 
·--.~out shot day be continuo~s17 co.:i~idered 1A their relatio: 

~~ rorecast conditioll!I !or_ the t'irst twen~1-ro::: hoara 

..... 

:!le shot. 

• ~-SECYr BP..!EFINGS: The following we..-. pra.1e:~a4 a~ 
.~shot co;;ma.nd brietings: 

· a. Weather 

lieather conditions during the !1Te 4a,.s prior to 
~d.icated s. te.vorable trend tor ER.A.VO d.a7 with··ea.s-w·:-l.r 

- .ela.r 15 .ooo :eet and winds or a soutllerl.1 cccp0Z1e=t. 
-·. ~e si 't'.iation ~resented at 5-6 hou.ra tc~ the •=••q~c:t 
_ .. period (18 hours e.rtar shot ti::e) was sat1.S:ac~o...-,.. ~ 

·.:period to begin l9 hours e.ttf!r ~ot 'ti.me was prad.1ct.e4 
-. an untavo=e.ble trend as northwes~ wind.a 'Sere tor.cut 
... 10,000 to Z0,000 toot levels. 

b. Rad.Sate 

Cl) Resultant wind diasrams 1ncl1.14ing ates~ 
-~ winds and rorece.st winds tor E ~ur ~ti the 72 ~OQ.%' 

:"~jectories, Ml.ieh gave e. .!e.J.l.OU~ pe.~tern in a AL-raw' 
• ~ the east northeast e.nd a wid~ (140°) sector ~ ~ 
-~ nry- slow resultant "Winds. {See F1siu-e l). 

·-·· ' . :;. (2) Surtaee :rad.a, R to· E plus 6 hours. (See 

(~) Outlooks tor: 

(a) B1k1ni: Uo.t'avo~able; E:liwet~k: !aTo:able; 
lavore.'ble, e.::id 'Che native pop-.llated ni.olls in So:J~ee.s: 
rrom ~ound zero tavo::::"able, since resul~ant Ti:uis 1D 
-~on ot these areas we::::"e conside::::"ed too slow to COT• 
~t tallout to the a~oll!I iJl~olved. 

(b} Tes!:: "1oree !leet: FAYOra~e, p:"OT14e4 
14 o:.it at least 50 .tt.iles • 
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~ '.,_, "· ~, \ I i 

3 

~;> 

-ti--=-·- -·-· r, .. ::.,.;:t ~ 
•·1·- c.a-..,... ··• . . .. --- -

13: ~G 
• 

i 
• ~ 

i 
l 

I 
i 
I 

' r , 
t • 

i 
! 

I 
I 

I 
• 



• 

r.-

f 
( 

( 
I 

( 
( 

_..:... .. ____ ,_._, 

• 

~-
• : (4) So.rrace rout1zig in.side SOO miles c=.~1-

lerel 1a 1~ !"elation to all. b:lOIC tnJJUient shippiJl.g: ta.Tor· 
ui.. 

.. ScimrtWe 

(1) 16.gta al ti tuda UQ.pllng opera ticma - ta Tar-
~ 

(Z) LS~ t.ra:lS::i•.siOD tor scielltU'ic experiments -

·. 

-a. I.eek ot hlle1it 1.Df'or::sation t'rom prenous sh.eta 
or ·~i. Ji,el.4 .... MZ'iau ha.ndica.p • 

. . 
.. ,-

•· • or1g1A&1 90m"Ce ceo not be considered as a 
JGia.'t or a nl.ad.Tel.J' a:mll area but mis: be eoasidered to bo 
•an& a: a))og~ & bsm4n4 J:Ues 1n cU.aeter. !hi.9 41e::ieter 
a1- lepe:d I Cl:l 7iel4• 

I. ~ rdiaact1T1 ty ~ the debris c~ ?>e considered 
;pr~iooe 1 'to yiel.4. 3.a.41. oa.c':i:ve ~ -:.Cria1 in the · 
Claar! -.. ~ ~ 'to tlsr•• tires ~ W8.3 expected. · 

•. a ~~1.able !'%'actio:i o'! tb.e observed t'a.U.ou.t 
oaa CIGlT be e:ecoc:z:te4 ror bl" aa.sw:W:ig ·t!le:t 1t orie;i!le.ted in . 
U. st.ra~-e. !'o: such ~it:les ·'to reach the ground at 
olt9C"T9Cl tJ ,,., • ':heir clle=eter .en.st h!!. ve been in excess or 100 
m.czou. 

t. 7oreca.s·t '!or shot t!.::e rinds at shot ti.J:l.e wa.s 
PJll:.ll~&l.17 cor:ect. Varia":ion :re::._ torece.st t:rajecto:-ies wa..s 
approx:!J:ztte!J" 10 deg:reea in sigu!:!.c~t up:i)e:- levels; un!o:--
1;a.Jatal.J', 1;)ia nr~~on ~ i.G -:!le W:-O!lg d.i:-ec~ion (See Fisu;re 
~). Tia: s:;gj7ll TZ..-!.ations ~served ~~ lowe= levels ware aiso 
ill &D. c:-c-ieii-e.l:1e C!..-ec~iO:J.. :;~ftrt!Jeless, -:he accuracy or 
~ ~ al~ :o..-ece!St approached ~~e l!=..its or accu.rac7 or 
tla• ..um. ~~tio:.:s the.:selves end. ~·ere •·ell ¥.'i ~ill the .co=~­
s:al ro:reca.st error. 

g. ~ rallout ~ tta.rn e:::c~nded tro:::. tile Bikini 
~1:011 t.o the ee.st Da:"the~t. Considerable widening or the . 
patten t.ook place clue to ~~ion. T°Jle i.!"L t.e:isi ty or t.he 

-- -
·-~;.-·· ·-· .... 
··-~··~~~~ --........,_:.......,_, ... 

1 

t 
• t 



•• "' 

• 
• 

r , 
\.. 

-r 
I -

-

• 

FEB o: ·g~ :3::2 

--~ 

J&U-ra ca Ute gromiA 1l'U 4ne pr1=arilJ' to superposition or 
MWoc:& cloa4 rall.oa't on. tho stem cloud pat~rn; a:ld t!:le 
s;e:pos.1.tim can be a~ibci.ted to the n.e..rraw eone witlWl 
wtiicll t.U mraa1 an acting. the theo.'7 tm.~ a ~iS:U.t'ice.nt 
ra11ora~ doe• Aot croa f::'::).: th9 atratospbere is not subs~tia­
i.l ~ the tacts ot u.ao. 

i. ~tu~ !dsb. 71e14 sh.o<ts, tho torec~st a.n4 
~ .snu tor 19h9 first t11ent7-tour hour Post-:shot period. 
DollA nceJ.Te u mch ~ia u NlelJrses made ror shot ti:e • 

. ,.. ~C!S: Z't'acmrticm tock pl.aee in accorae:ica 
wd:A opr.rr ce:-pnc7 plan and. ldthoat incident. ~cua-
'Ua& -.a ~ ettected priar w 4etc:at1an becaa.se no s1g:t1 r1-, 
--* tall.m-: ... cpl~~ cm 1phnb1ted are.as • 

.. 
• 

: 
• 

• 

. . 

• • 

'~ ."'! 
'~- ' ·. _· lJ 'I v' 

5 

- P. 11. CIJRKSOB 
r&J~ Cetteral. ~ t1 .s. A:z:q 

Co-Nmder . 

• 

• 

, 

. . 

, .. t::~· f. ... ~ - === . ... ... 

·. 

' 

- ~ . ~ 

\ 
i 
' i . l 
l 

' I 
I 

• 

• 




