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~T : $.RAVOShot, OperatiOQ CASTLE

To make a Utter of record operational as-
pSh slha t%%%mi d-e d Prior to Bp~VO eveQt Of CPe=ati~
CAS!ZEand to analyze the rssultant situationin light of
availablepre-shot and post-shotinfomatiom

2. GZ3iEML INFORMATION: OperationCASTLE is plannedto
consi8tof a series of seven detonationsat the Paoific Proving
Grounds,which e~compassesEniwtok and Bikini Atolls. 3R4V0

:s the code m.me that was given the firhg of the first device,
1“ SHRIIG, at 0645 M on 1 kkrch 1954, off Namu Island,3ikizLiAtoll*

/
Subsequentto BMVO detonationradioactivedebrisfell

on certatifibited atolls af the northernXarShall ZslaEds.
Radiationtitensitiesrose to levels sufficientto warraat eva-
cuationof four atollsand all personnelwere removed from these
atollsto KwajeJ.ek in accordancewith the operationalemergenay
plan o: JTF S2X)ZX.Areas evacuatedand gama dosage$ reaeived
are indicatedbelow:

Auinginae 1’7 79 NM 80 R (computed)

Iiongelap . 82 100 m 1oo-23o R (computed)

Roagerik 28 # 133 NM W -98 R (fi@ badge)

(#) 28 ~eric= Service personnel;25 TJSAY‘~ieatherDetach-
ment plus 3 USA Signal Ccrps personnel.

( All evacueesare under competentraedicalcare.

CIJWFICAllON CANCELLED ~ I&y Jx&~ Tczwwd

-~

BEST COPY AVAILABLE
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which are the residue of bomb elements and surfacematerials,
soil and water, made radi=ctlve by accompanyingradiationl-l

,.-’, fields. Debris is sucked M@ into the atmosphereby after;>
(’-’

tinds of the e~lesion~ Hhera this radioactivedebris will
fall is a mjor pm-shot comidaratio~ and pskrily influencesr’ the decisionto detonatea nuclear explosionat a certati time+.

The area over vdzichradi=ctive debris is spread aM the
intengityof fall-outon the ground are determinedby the yiela
& the explosionas well as by wind pattern since the larger
the yield, the more surfacematerialsare sucked up into the
cloud and the more fissionfragnentsare available. The rela-
tionshipbetween yield and fall-out is known oaly qualitatively

4. P.m”sHoT mF’03?L’v.rIoN:The operationalaspects of the
BRATO experience were planmd and oanceLve&in the li~t of
experiencegained from previous operations. These factors ware

cOmMered:

a. The basis fop foz-eoastiagwhsre falloutwIU go
( ig expezziencegabled fzoaiov9r9eas teat operationsC20SS30A3S,
( SANDSTONE,GREENIOUSZand IVY and to a oertainextent trom tests

at the Nevada Proving Groud. Prior to the firiag of 31UV0,
only oae msgatoa yield device (~-ki~) “hadbees detcrated.
Although conscientiouseffortswere made to dooument the faU-
out from q, only abcut SK of the total debris could ever be
aocountedfor.

f The techniqueused for forecastingfalloutpat-

k~
terns is to considerthe cloud as a small area so~rce (abouta
15 mile radius);then add vectoriallyforeoas=wiads fmn the
surfaceto approx-tely lQ0,000 fee%. The next step is to
outlinean area on the groundwhere fallout is expected. This
area is cmmputad by taking tito considerationparticle size,
Uiffusioutito the atmosphere,wtid patte~, yield and souzce
radius+ Such yatternshave been largely ccufimnedby e~eri-’
enae in Nevada as well.es by the meager data availablehm?e.

b. The most probablevalue of’the yield fr~ ~
was predicte~to be three to five ~egavo~s or one half t~e
value of the IVY-HXX”@eLi. The upper Limit of~ leld
was consideredto be of the o~der of eightmegato~s.

a. The suface radex was plotted,with an Wu”euce

(
factor added, iaee, smallerpaStiCleS than previous experience
indicatednec~ssarywere considered, %s doubleddistmces

( from ground zero where falloutwas predictedto OCCUX.

d. The upwind intensityof radiationlevels at veri-
ous distances was consideredto be of the same order of magci-
tude as for Z7Y-UKE. Radiationversus distancelines were
transposedto Bikini Atoll,

‘2
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e. A criticalproblem in predictingfall-outti-
,,. volvosforecastingthe stabilityor lack of stabilityof the “
:... wind yattern after shot thin. Sime radi~otive particletra-

(-‘ Tel is determinedprimarilyby the winds at each level,it is
, requiredthat winds must be from favorabledirectionsm nry-
‘L. tig Witti the outer lMts OQ favorabledirectionsduringthe

ttie of fallout. The eritioalfalloutperiod was consideredto
be on the order of welve to e@htaea hours for si~iticant

falloutto osmr. The variationin time arises f’rom com3Liera-

tiOQ8 of wind shear,with more dirfuseand less significantin-
tensitiesat a given time associatedwith l~ge angularand
speedshear. I’oz this reason, it was required that actualwind
observatio~sand forecastshmediately betore shot the and
throughoutshot day be continuouslyoonsidmed in theirrelation
with the forecastcondlzionsYor the first tweaty-tourhours
after the shot.

s. p~-sH~ y-~~: The following were >reseateda%
the pro-shot coman d briefings:

a. Weather

Weather conditionsciuringthe tive days prior to
BWLVO indioateda favorabletrend for 5RA.O day with Oasterw
winds be~ow 15,,000feet and wimds of a southe=lyoomponeut
above. 2he situationpresentedat H-6 hours for the subsequent
24 hour period (18 hours after shot tire) ws satisfactory-The

f 24 hour period to begin 18 hours after shot time was predicted
(’ to gi~e an unfavorabletrend as aorthwes%winds were fo.wcast
. for the 10,000 to 20,000 toot levels.

b. RadSafe

(1) RosQtmt tind diagramSticlutig latest
observedwindB and foracastwiads for H Hour =d the 72 hour
ckoud trajectories, which gave a falloutpattern h a narrow
sector to the east northeast and a wide (1400) seotor to the
southwi~h very slow resultantwinds. (SeeFZgum 1). ~ ,

(2)Surface radex, H to E Plus 6 ho~ (See
Figure 2).

(3) OutlooksfOS:

( (a)Bikin~: Unfavorable;Eniwetok:Favorable;
Uje\*: Favorable,and the native populatedawILs h scatheast

( quaarantfrom ground zero favorable,since resultantw~ds in
the directionof these areas were consideredtoo slow to ~ove
significantfallout to the atolls involved.

(b) Task Force flat: Favo.mble, provided
shipsmoved out at least 50 dies.
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(c) Air zoutes through Wake end Kwajalein:
favorable.

(d) Surface routing inside 500 miles consi-
P1 “ dered in its relation to all known Wmsieat shipphg: favor-

; able,

able ●

(2) Light transzzissionrO= scientificene~~ents -

6. CONCIDSIONS:

a. Laok of fellout informationfroa
of comparableyieldwas a serious nmdicap.

?rOtiOU~shots

b. The yield of-was three times the most pru-
bable value md mica the probableupper Liait with the result

( that more debris was carriedup and Uffased over a much larger
{ uea th- was Zbought possible.\

C* ~be ~ri~~al gomcg c~a~t be Considered as a
petit or a-relatively-$mallarea but must be consideredto be
an emu of about a hundredmiles in diameter. ~is diameter
awo depends on yield-

(
( d. The radioactivityof the debris can be considered

proportioml to y5eld. Rndioactlvematerialb the ~
cloudwas thus two to three times was was e~eeted.

e. An appre~iablefraction of the observed fallout
aan only be accountedfor by assundng that It originatedin .
the stratospheres I’orsuch partieles,toreach the ~ound at
observed:i&es, their diemetermst have been in excess of 100
~c~ng _

r. Forecastfor shot tim winds at shot time was
essentiallycorrect. Variationfrom forecast trajectories wm “

approxhately 10 degrees in significant upper levels; unfor-
tunately, the variationwas in the mong direc~ion (See21gure
3). The small variationsobservedat lower levelswere also
la an unfavor~bledirections Heverthelessjthe accuracy of

(
the winds ale=. foreoastapproachedthe Liuits of acc’uracyof
the wimi observationsthemelves and ware welJ.within the nor-

( ~a~ fo~gcagterrors

+3” The fallout pattern extendedfrm the Bikini
Atoll to the east northeast. Considerablewidening of the
pattern took plaoe due to ditfusion. Tne titensityof zhe

4
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patternon the ~und was due Pr-ily to superpositionof

~.. mushrom cloud fallouton the stem c20ud pattera; ead the
superposition can be attributed to the narrow cone “Atldn:1--

r
which the winds were acting. The theory $hat a significant
falloutdoes not come from the stratosphereis not substantia-
ted by the facts of 3RA..O.

h. Fo? future high yield shots, the forecastand
observedwinds for the first twenty-fourhour poet-shotpe:iod
shoLU4receive as much emphasisav analysesmade for shot z’ime.

7. Ey.&cfAT?oN: Evacuationtook place in accord8nc6
with operationalemergeaeyplan and without incident. Ihacua-
tion was net effected prior to detonation because no signifi-
cant falloutwas erpeotedOQ inhabitedareaso

,,.
.

ALm c. Glum 2. w. CLARKSON
Soientlfic Director Xajor Gmeral, W+S. Jumy

Canmander

.6 fiCl13
1. Figure 1 ~
2. Figure 2
3. Mgme 3
4. Tab WAW - Weather
5. Tab JDB*- lla~fe, Nsrmtive Sequeme of Events
6. Tab $@n - ?&w3iml(plusaddendum)>,

5

.



.-

r’. ..

.

.

.
.

.
. ..
,-

.. . . . /“

.. .
..
.●..-

,
.

~“--. .

..
-. ●

.s. .,. . .
.

..-..*
. ..* . . . . .. . . .

.

- ● . . -“””““”As”Mx!i7”Ess..
.. . . . ● .= .- ... =.. . .

.“

. . ..*. .
● . . .

●
.

b.
.--

.

.
.

‘..

d.. ” .
. .... .

... . .. .

., :-. .
.

●

.
. .

*

.“

..
●

●

✎

4

. . ..
-.;-- .. .

.

.
“-.

..-
.

●
✎☛

✎ ✎

-.*.. .’

c 8?.
●.%

● .

● ---

“*:
-- .

.“ -.. . ● “...=. .-
9. -. . ...,0. ...”. ,.”. .
. “----- ...* ... . .

(
●

✎

.
- .. .“ ---. -:y

.. *:. .
w“:.-. ..,...

m*”. .
.- *.

-a
. .

-- ●*-”-- ●

4- -- m-

C)

..0
:

.... -
=-..

1
-: .*

0“
.-
-....

.& ●. “-” - b . . . ..m - . .
.“- .s-? --*

.

. ..

. ..
.

.:*, .
.

..
.

.

.

.
L .

..
. .

.●
✎✍

/

\

.
“*

%

+.

.
.0

.

/ .

.
●✎

✎

●

✎

‘FlhiAL@ECKAT.
● .

● ● Ic

C.,
.

..
●

●
✎

. ●

✎

.
v

,----- . .
.

8-

-.
. .

I
.

-e .

i ..—



)
. ..-

* 6 . . . ... ●“. “’”’
●.,

.
●

,
i -w 6 ● ..

. .

t.

● T*-. ..
● * ●

a
● . .

●

.- ●
.

:50 1

m

.

.

. . .
+ ,.

0
.-. . - .

. ‘k* 4
. .* . \?P ”.”.’. . .

. .

.
. .,. . ●

)

●

✎



.

.: ?
.

. .
. . r. ..”” .. . .

. . . .

Iv
#@

● “*. .
“.0 >’ .

“.. .
9.. #‘.“,. . ,..”

. ‘,
●

9.

#

●*

●
. ... .

,.. 4*- “ “
...

. “.- .
“..
. . .

● . .
. “# . .

●
..4.. /- .0... ,. ●.

-. .- .
. “8 .“. .. ‘.

. . ●. .
.

.

1 #---

.
b- 1 ----- .“.

d.
. .

“.

.*

.

“.

.

‘.-,i. . .*-

&iii!
... .-;:~,.

● ..-*-*...-““*”: ~,. **
.“:+---‘. -’.

0 .-v *
● . ..
-;-Q “8 9:

.

.
.

.

.

.. .*

.

. .

f“- ,..,. . ..*
.“. . .

.
.

..0

. .

9.

.

.

.

.

● ✍ -1
-.

9. ●
. t

. . .

.
-“. .

..
.* .

.
-\

L ..

. ●

●

✍✘ *“

-. 1
9s.”

●
✎.-

0 .
.- . .

.
0- .

-9”
:.

.
.

. .*

.
● ✎

✎✎

w
.- 9

.

.

.

J
.

Q’.-
.

● ✎

. .

.- ..”” - .,. .-
,.. * ..@, . . !

. . . . . “. . .
. . .

,. . !

. . . . ..’
. .

. .= . . i

.
.

. . .
0.

.
.

.

. ●

✎
✎ ✎

✎ ✎
✎ ✎

✎ ✌

✎ ✎

✎ I.-.

-/ .-,

...

.

.
.

●

-AIR AND :. .
. (FC

.

.

.

.

.’

.

. .

k.

.
.’

.

Es Su,0= .

.
. ●

uIIn-
1

.
.

AIF
, s

.

.

.-
. .

.
-.

●

.- - -.9

-.

.
. .

●
✎

✎
✎

☞✎✎ ✌✌ ●✎

✎ ✎
✎✎ ✎ha .AfR. St

, J,,!. 490J‘Fuas=t~.. .



—-–*- .
.0

. .
.

b

L .-z-. ---
● - . .

0s
0 .,.

9 ., ‘.. . .
.

.j i”” ““YT.* .“ .

h“.
. .

1
B.

‘y
.

.
.. .

●

.
●

✎

● .

.

.“

9

.
.

.. .
“* . .

●-C-”.”--: . ..”.
9 -m -0 .. i

.
.

.
● a “

?

.

●

●

●

.

:

.

.
,
●

6.

-.-..
* “o r ●“ ; /“.” ,- ●. ..-.

.~
.1 iw’

,. “
0 ..”

. . .

.,
j;

. . -.

.’ .
.

.

.

.

. ..

pl...* 0-

.1

.

9

0

. .

.

.. .

1“
,.

.

J

*
-.. .’ .=- V. w

.

.

.4

.
.- .= .

..”
.2 “

.9

.

.

.

.
.

..””

.
. .’%“:=*P -:.-

● .4.
.-

.

3
-.-q.”” -.O.’ .

●.. s.
... . . . ----- . ●m .“.

. .0 ●.->- . . “’-...- -+ -:.””
● *. *..

● 8“ -.:”.-:. .;

?.

. ..”...“ .-. . “. ●- ● .0 ;.
. .“. .

. . . .

.

.

..-

.

..

m
. . ... .-.

●✎ ✎✎✎ ☛. .. .“
. . . “. - . “..

●. “ . ‘f

.

.
.

AND BE~ow~
.D

.



-t : -. -“
. . .: ; =- -’ -

. b

d,
*.

. . .

. “m.
: ●

-. .-:
● ~ ●“

#
.:” -:.. . . WP *O .

t .-. a,.+ .-, .
.- .

. ● ✎
✎

✚✍ ✎✎ ✎ ✎

‘. .
● ‘$ . . .

. ●

● . .
.0 ● ~*:. . . . . .

. . “.
●

● ● .=. .. ..-

. . - .0. .*-.:. . ..- ~--.= .* . .....
--- Z---- “,. . .

‘.

.
.

;.- .. .
.i. .

.-

-.. . ..- ●“-- .. .
. .. “.

● IA. scui:”.:“‘“- :..,●

.
... . .,.. ,,.. .. . .“ ..... ●...

●.

● . .

--------- ● w -=.
. .“

. .* \* ..”..
.“ ● ●

● .
.

0 .*

. ..*

_._— ——-/2



.,
*. I.

‘ “/-2:1 3:1

“~ “y
“,} ’..”- ..,.,.,’-. -- .S:i4:-’.,.!..*.

..- ● ,,
?-. :

. b ● .* ..1; . b %$b;) ‘“9
-.-64

.%. :oi
.aif:~,. -:.4. . J . . . ●4 z::..’64,;V:$**. b ● . .* -I

i
/““,+ ‘ .

/

./f.

● ✎ ✎

‘,,0
●. “ .

.“.

.’ .
●

——

.
-.

● ✎ ✎

●

0

.

.

.

.
●

✎

6“*
1

..
+

6

.

.

●

●

[

a’* 8.

-8. . -

,

.“

. . .

. . . ...
a Q

. .

. .

-. .

c :s- w .
.

,.
.’

.“
.“

..-.●

*4

.-
..

...
●

(-
,

,.
. . .

. . . .

F

.

.

●

.’
.

-. .-
*.

,.
.

●

✎

. . .

2&-.

.
---- ---- .

.

---- ..-,, ..* .-

. ----

,



b

1 Xueh 195b
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9U’WECT: commanQ mie?i=g, 1100, 2a Fobr-y 195&

b. Eaiwetok atoU: Fa~Qrable ●

I
I

the radex. i
●



ho So trmiant ship?h~ was reps-tod wit~a S3:
files of Grouad Zero. It was ;oiQt@~ out t-t 3 -w 2 =6 s
EJaus 1 P2’V sweep hd been sent out on headLags 0: 300 4CSWOS
md 330 degreesrespect lvdy. TMs was be~td m g-ii-r SOS-
casts. Snce the winas Shiftad uound to ● aurm had to tha

XN3, Lt Eas reccwmended that ● B day P2V SW062 aloag ● bQU:Jf4
ltie approxbately 05 degrees be laid OS.

(1) 72 hours trsjectarias.

i2) Very fa~orable outl~k f= natl*e populatl=s.

(3) No i~tartarenco 0: tho alr and su-fae9 rauwso

4. In summary, it was rewnmand@d that RadS&”c eonMtions
be co~siderodvery fa~osablc on U potits, but OdY S8V=SMQ
at Bti shot ato~.

I

I

.

//”

2

.



1. h gsneral, th UOO, 28 Fobruuy 195& brlofhg ● u
confimed exeapt iadicatioaswera pmsmtod tbt eondltlms son
gettlag less favorable.

n. A. mm
Lt CO1., ~
ad sat, Osrkar

.-—

.,-

/’/

&
.

I

I

I
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1 ILaroh 1956

( -CT: co-d Srieriag, 0000, 1 l!arch19X‘.-

w-d speedswar~ su-~ that IA6fell-out should roach thoss ●toUs -
.

i
~om zhs forecasthodo~rgph the tim of travel to Roa@lsp wsdd
UT. oeea about 12 to 15 hours. Th9 hodo~a@ plO~ did hOWSfU
S- that certa~ly ‘TAKE alte would be hew$ly co=tulaatod,
@ zest llkely W“. The hodogrephgaye mo Smcral faX1-out

are as. TM lower leml rumlag from 260 degr$~s ammd t=oq
south to 90 de&rees with a s= hour faU-out li.ae h the direct:=
cf be pop-ted ato~s b the soutaaastquatiuat about 1S to
22 Gles out fru groaaad zero. The M@ level radax aaa tm~
ebout 45 de~ees to 80 de~ees with a six hour fall-out M. te

7C Ales. (Stice”the 6 hour fti-out lixieswero cezputodm ●bsm
iX Acrou pertich $Lze, it ~.as rscomnded that the di st~e,
90 doubled ro: safety. This acouzNed to co~ideria6 p~ti~o
sizes do?:nto about 70 &icrons) ●

,/
2. :ti ck~e - the 72 how cloud tr~ject=ies.

(-
:s.

3* ~~afe outlooks were ~tified es fO~OW:

I

I

I

I

I



b

d. l?atlva atolh h the s aatheast qua~eat w:. dLs-
cuase~at this pcint and elsewhere in tie briofhg. ’220 m : ?@@ult

of the torecast was that thesc atolls shoul~ :e&ala fa~orablo euc

to the :mcast long ttie of travel for feU-out to these ;-c-8.

[’ SpOCifiCtiYo Wotho and R“_elap ‘“oreCo=sidersdby ‘U ‘& th,
Positioa,these beiag the closest xiatiye pop~ted ato~s
;icitity-Or sound zero*

: It was reco-~od that tha
position bS”chA&ed frm 35 miles outh of GZ to

south of GZO

g. No closuro was reco-nded on ati
rob%as throu@ Wake ~d ~aj eletio

h. NO f~-thsr shippiq was re;crte d wit= 500 m$los

~. Task Force SUPS: It was roc-mdcd that, duo to tb
cbso prozLdty of Taak Force shtps to tho mtu ●dge of the six

hour taU-out, these sMps b. mored fUth8r out m ● radid U
to at la~t 5~ ~~s~

&t ●tou.

Lt Col. , tiSAF
2tad3de - Offlcu

2

.

----- -----

.



“c9 ~mm mR ~~~
..*
. SmJEeT: Had %eather end MS-do Chock,OLN, 1 Xarch 195L

E*rs presmt: k) P. W. Chrkson, Gea O. P. Feylud, m. A. C.
mares, @n. H. %es, m. r. Cglo, E. Il. Sawn, Ur. J. Reeves, W
w. S. C-+, Caz P. H. lk~ti, Lt ColC. Do =naot, eadL2 OolB. L
?!oase=

L ?he ori~sl forscast mad.et@@t (bothweather md ratio)
vu consideredthe best wdhbl. cs~ition for shot tk.

2. T?i. guier~ roc-endatim for this briofhgwasone of fEhbifi4
th. ●ffects of t!m 10U level mrtherly aad M sterly utidc.Therec-enda-
tioas8s @vea attb.AdnightbriefkgWererestated.

.

L

-L-

=&L

L A. Ha=
u ColUSAP
RadSdeOffic.r

,/

.



DISCUSSI~OF CW411Z FALUWT

mm Sttipof Contadmtim ● Fallout m tho
tmsitiu of lYX siUAmcitgms per hour m
clas est to the cuber of tbe fdbut pth b
hour cm 7essel.s farther south.

?aUout begsa●t %ngeti Atoll at 131i.8
by a oeM-reco~ radiatim detection statioa placed them ~ tho
HOO AIZ &d opsmtd @ pemocoel of tbe Mr Reathu %atlok ThiJ
instnmat w-t oft scaleat 100 mr per hew ●t U - 1 XAmh.

Basal upn query fma e$r weather pereonnel ● miter w dis~tebd
with the supplyPM on the mo~ of 2 I!a=h. A gmmd m- af
- u/iu was obttied at lU5 by the mdbr who evacuat~ 8 of the
pemaael on his O= hitiatioa sad reco~ccded mseustion of the m
mtiaer as soon u pssible Wed UPB the blgh mdiation lmeb. Tbie
was concti in ad tbe r~ 20 were eracustedb~ F= &t 1645,
2 k!aI%kL Cakdations est-tbg the &se receimd Uxdcbted that pe-
sormel ~ecuatal ●t IU5 wouldha~e receivd 85 s Qd the rm~der
95 r. This- is fti agmesmt with madiags of fila b~m m p
SmeL ~ film badgo meding was 98r repmsmthg 3-, 52?
for 1, Us for 1, @r for 9. Avemge dote for aU p-melt 54 s-
gQ&



Ae.tialsu.meyof Utirikby AESJ Fattexni~-Acatea62o mr/tuat
1651 b, 2 Uamh (laterr-ctibrated to U u:!w). k 3 ~mh ljL5 .
gmmd sumey tidicat~ lbG mrihr. Decisionto evacuatebased uponfact
that est~ted &se at %-e of earldest wac~tioa wouldb. 13r. SVacw

ationcoqlete 1245 h=, L Laz%h. Esttite of doseb actual evacuation

tine was l?r. 154 nativesn-erawacuated. Cakulations●ppmdd h the
Isec!ical tab.

The ckly other popdated atoll which .nceived falbut of an~ csa- ....’ -. -
sqmce at all was Uluk MS Eattem.tidieatd 95 mr per hour ●t

--

W5 m, 2 Eamh. A= u~n thebest-~te of fdiout ~ itw ‘
calsuht~ tlmt● &se b infinitetbe wouk!reachap?~ti%ely 20
.m=tg-s. UC= the effo-- requ~ to aove the 40U inhakitmts
against the fast that such a dosewmld not be a =edicalpmblan it w
dad dedsat to evacute the at olL

(.
(

------ .- p.,.-

“:wE=%-
2

-.. .

/
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m 1. Su?ix4m:
L-

●

~he BRAVO Air Rad Safe Operations were conducted
essentially ~ Pl~ad* No hazudous air cattitims mere sa-
oountered by aircraft other than the sampl=s.

sOTerU ti:craff

and cre~~s were exposedbut the levels encowtered appear ●c:e;t-
abh from both a health and a decoat~tiati~ •s~et.

co~ti cs-

tiOn ud control ditfictitIes mad9 it ~rfi cult if not tipossibb
to forscast t M fallout h tm ROWJrlA/Roue hP areas.

stop

have bae~ takm to remedy the defectswhlck bee- ●ppuant ti~
EMVO ope”ratiens.

2* GEFEZti: *

drcr-ift. //”

pectcd.
.



*

ra .-.– .-.....
Is Aesi=ed for tha ;~-peso ox co-.-

.- --—

Osag” -mm ti
-—.

data Uffictit.



*

7e MOAT-1 FIJGh~ :

$. =IGE’I! ~CSURZS :

* exgected,saveral aircraft,hcludlag sa631esst
cloud trackers, evacuation ticratt sad ?~ security suet? 8&-
csstt, encouatexedarsas of ah c~ntadnatioa. 3 ~ cases it
appe=s that the .s~osures were wall uier task fmee lQ.2:ati~~
r02 a Eealth petit of Tiew. st~dard deco~ttitioa procstures
=C erp~ctadto b. effective so thet all ~csaft skouldb. re -
turaedto servicewell priot to the aefi shot. Tha PZ7 see~”ity
sweep sectorswill be modified oa futwe shots to reduce tha

pos8ibiMty of cont~ating them aircraft.

c 9. CONCLUSIONS:

a. The Air Rad Sate opratioEs fcr B?AVO W.TO ~eae:~ly
~cce=tul but se~eral ch+mges ia procedures ~e botig ~de (SU
below)to ~ovlda more ttiely md accurate data.

b. No hazcdous areas or ●ir coatamUat ioa wwe ●a-
couataxad aJthough fallout Q ths Roagerik/Ro~~lap area would

c makaitprobable that such coattition tid exist tcr ● kart
period@ t~ose atolls.

-*-
e ● IXprwed mofitortig,data raportiag aad csualca-

tlons factiltlesera raqulred.

do Lower” saareh ●ltitudesmy hprom tha abllit~ te
cor~elatealr coatamisatt~tith. subse$uoat fallout.

●. NO hazardousfallout appears llksly In the ~wail,
Foaapa OT Gu8m ueas.

@

-. “

Ia Zlight exposures Or2askForce }mmaael ●ppou
well wit establishedl+ts. .

.< /

f?

.
..--- ..
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(1)

(2)

(3)
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(4)
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*
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(
(

~s Ikt.utsm of- TRri&rt Shippiag Ming Operat$oaUSTLS

2. Tho

●.

from Mwetok to bo out of tho bm&dou;-u&” ~ shot tl,.
The tit Tmitq 6MP ~ Roqac W8S ow?8thz Outsido
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I
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Lt Cd, W
m<, Toeh m J-3
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r,

{

b

b. &m ground readia~ takm ●t SOUS stow (@u& sad ~hter)

used ti.thtbafit- Sad l.utoasi~ (actual obsemtlow) to get ● :ee~ for
tha W’uall situation.

.

*

Inclosuro 4 1

i

‘1.

b
.



.

(“.

..

(“
1(

(1) If dad shear is < 1~ fO?
~ h l/8 to lJ4of tho a40r -s ~which

.

the lo-la ia
IS tha ●ntke

questioe, atao?
vect9r for bveb

(3) If ShOU *t 10W1S making up vector und.rstu~ la > U&
dlmw C*I.S With timtor 8 to satire msultsnt Vector.

C03CLWIO@Z

L ~ werall fall-out picture, it is conclud.d that faE-out x
MT. reached Rongokp Iskd and AUhginao later thaa tho pess=a%’= t’-
of H pk$ 5 and H phs 4 hears,r,s~ctivdy.

badgesat ttlis#its - - -

-..
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7. Lfter seeiag BRAVOcloud pm$ect pictures (takes _ - •~v~)
with Isrge quintttiesof tisibleperticuhte oatt4rfallfigthmug= W
CQ=TW deckabwe tho carom ~e *M tmpqaxse d ●mp +~d dAti w
pat heights(i.o~up to ●t least10Q,C@ feet) is ● sust for shot t4-
siace tie falkxst problam for surfaceor new shots of kge y:e~d8 x to
a defklte fmctian of thomustm= as wo~ ●a themv hotstemOf tbeM

.

.

Incloswe 6

—-

*
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/’

3
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c-c“
7. mar sookg BRAVO cloudprojoctplcturss(takanfioa w •~~kc)

@th lugs qwt iti9sof tisl?alo gx%icuhts msttor fdld.ng through *

CiJTUS deck abow tho CWm phIM from tm~Fause snd ●bovc, zlud dab U
pat he~ts (i.oo up to ●t loati lm,oca feat) is ● =Wt for shot tlso
$k$ tho ff14ut .problsmfor $urfsCoOr nom shots Of k~o yieldo CS8 bo
s doi%iti ftmot- of tlm aushroom ●s =dl ●s tha vsv hot stare Of tho cluud.
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SU’3ECT: 2AOOEZeather

L T’h follwiag personnel mre present for thlebrieftig XJ= ~
ralChrkson,Dr.Graves$3r~. Geaeral LcGinley$ m. General ‘%tes, D?.
Ogle, Dr. BMZM Sewell, M. Eeeves, Capt. lMckmt@eker, Col.Cuuart,@pt.
w and u. Col.*use.

2. Z!bweatherbrieftigwas openedtitbs geaerslsta’~smtoa t-

s~ptic tituatioz over the Pacific uea. It was mnthned tht them ms m
SiJ@fiCUit” Ok@ f- the briofiag thiS ~~, d thstth ~ath- ti
gemrsl was holdingup for shot tian.

3S me •~ta~~ fo~cast=M presmted (Incl ●) wMch stat.d that ●t
shot t- th~ rould b. 2/8 of cwmlust bases a~m fti~ WPS 5s~ f~;
~e O: etr~ticdm, bases 6,m feet, tops ?,KQ feet;d8 L’da eimue at
3S,000 feet; tide~y scattered light slmers in tho aria, W. nanc over shot
site●t atwt tke; u cmtrti f orat ion level St 36,000 feete & tro~
paue hoi~t was 55,000 feet; tqratm -7*C. Uention was =de of tbs
@ -t -Ss ●t fQ,~ fed, and that the &’rus =8 csused by the flm
amuad the high, located ●t 30 to U thousand f●et over tUs ●rea.

k. That them dght be w lo@JY $ndueed ueather caused by the ds-
tOMtiOn its- -“ mentioned, ss ue~ aS tho ~ and V’UiSh~ *-X ●t
U, ~ f-; that these tids would Mu Mve ● westerly c+aeat; sad
that the Ieval fmm ?,om feet through UF,m’ feet- alsom Mgm -
m-ble, the te~~encybeisxgr= ● xe&.erlyc~aeat *t eU the- l-sO

5. * terdnal fozuoast for Knjaleia aad IWcS me gim n-, GQ4
that S& had been quit. poor, withlowee~s andfNqu@ sh-rs E
-$ ~ve for sbt th andwuld havebroken cuauhu and CiSSM tith
scattomd slxmrs ia tln area. For lka~alain it ma stated that them =uM
* Coutimous dlomr, ●ctiwity, d that they had been ham *ha to -
casional overcast 10WU clouds tith occasional shores. These showers *
&ed tisibil$ty to three ties- me Utest tids alofi usd b thb brhf-
ing uem tha 21WJ ICMS from the USS CUEIISS (Incl b). ~ese uhds$ shU

*

V:th ‘h sion o: the air puticle trajectories cu=phted the i%ess

disus th ~eather briefing.
/

6. U. Cd. Housefollmd’ t!!swiththe radsdo brief~. It as ~-
c*ided to ham an additioA look ●t the Utest ~SdS @ _

&’yJ.A.x+

2 In-da C. De m2=T
● . &ma forecast Lt.Celonel,USAS
b. lttiforecast ~~~f Yeather CffLcer

[
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P~ NMWI-V% smmcE OF EmT’q

.

w th. aor~ cu B-1 day,the-d p$tt== (fo~.c~t~ setu~)
!. worof&vormbl.but the traxl of the obs=~ed resul-t wind pth
. ns tomrd u unfavorable m =sIM3 cotition. No traxmient shippiag

-S rwpurtml on the B-2 @ P2V sweup centerd on ● s2@Lfieut f=-
cast clod mmementon tnze beming of 3~” out b 800 des am =.

TM >1 day *ouch ~ P2V out b 375 ties on a fore-t aigdfissat
cloud movemfh oa s tx-uob ●utng of 33@ ~S~OS~ ~ tr~s~~ 8MF
@g except ths Ceneml Patrick, shoso ceurse ti speed would t~o b-
oatside t~e hazerdous mea Q shot tlmc. At tb ti~ght &iofia& tha

fore:mt offered s 3.ess favora~e cotiitiom h th. 10UW 10V* (1*25

thoumnd f08t). Resultant whds ●t clout 20,000 $eot woro for.c8st la
the &oction af Bongtip sad ROW* (WU-. 1); hw~~~ it wu 00W
sfiud tht the s?oda sd a2tibAu did nst nrmat a ccmclusioa tkt
s%~eicent q-titles sd levds of debris would tm curied oat so fsr,
TARSSite N fa”emst to be well la the f~-out area and ~ Site W
b. la ● falr~ Mgh Intmity eru. Shco the B-1 day fores-s gwe
~ tandlngsi~~;cmtly tomrd ~, ● docisiou was @o at tho dd-
tight biefbg to s~ch on El dmy abed of th cloud, Lot coatti m
truo lmulng of 65° oat to 6m RX ad to ma ships oat of the 450 BIt
miala8 redias.
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sldud to be is ● rwmably eats ~sition aincc tho J)8?$-d ●m

●ble to get isato ● weU potected mea deep in tln bakm, reediag
a=~aximately 35 mr/&.

.



tadnatloa -S fad in regiom which coafiraed the forwast cl-d t=-
jectorhe, tb r~eaaat for 5W t~gh 34S hour trackhg c9r=ago
w caricelled.

As s result d the r- from~ongerik,the sdtisoryto CIKFAYU
at 2000 ~ B ~ lncladd mention of f~-OUt ●t Rongdk @as ~

fall-out st Rongelap aad other aortbera L!arshJl Ishxls. Tb fdl-cu$
m ●ttributedto m E@ kar chaagela the foroswt -L- puticle WS-
Jectq for tho twenty thouzeadfoot lwel. Tkls trajectq, fora~~
morlagtoward the DZS, was raforocazt to mom to-d SZ h s ~~
CIOCk’WbCpath throqh saathto wmt. The CISCPLC adtiory lnckidd
M health ~ ~oblsrn for surfaco aad * routes, ~t that f dl-eut
oa BlMa19Atoll, u vdl as danage to structures, wuld delay reu~ se
eel days.

●

Durlsag the trip bsck to =setok oa tho ni@t & B ~, tM fleet e
countered a wido uea of fla~ ditid~ (s.~eatly lees tW 5 aicron)
~ticles which causud top-sido lnteosities u high u 350 WkO AW
ro~lato meamres win-eiastitutd ~ the l?av7Tesk Grmp CoSa@U W tb

tifect that all pemoaael aot esseatizl to upa deck dut$es mxll r-
Moors. Shtpts weather dears w~e closed sad th wasldowa systaas ope-
ratd lntertitteatQ to Md dowa the levels.

TIM special~/’HTOO bajaleia PlightABLE,requestedthe Fovl-
dght, had - hztructod to MICOaa dn-fllght report upon rm~ ?uJ@.
(~ =tim Flight A=E rep@rt iadi-ted 1350 rru/& m the greuxi ●t
Rmgelap, U5 =/& oa the Fouad ●t MMaglaae zxd zuo for Xotho. ) &-
cos~+’ly, it va8 de:l~ed to start ● destroym on tho ~ to Rongelap *
cedlstely UA to set up ● u-16 qdzibiaa with aoaitors to check the sur-
face codlt~oaz ●t Reag@ap bafore dark. The destroyar m directed W
be off ?ioz~ehp g- to ztarrt wa:uation at dam the fo~o-~ dZY* A
WuSt 7erYlt “.

x

•gen~t~re ,~th ~t~p-et= wu reque ted tO WV8 ~

.%x fros lkj te arri~e &t RongelAp●t tbe sam tin.. 7hoSA-15w
setUpp two : $ble waiters w~-e ezpe:Wy ~iefe~ to de red-s
6: -St helg.m$ a80 several metus 0.e the zeme t= for coqsrisoa @
to ase Mf$exat t~es for croes-cbeck~ & gver~e red-g ef 1.4 r~
ado in the llv=g mea of Rongelap IsM @ t~ese moaitoss TM used 1S
tke dectilon the s-e sight to or~er the destroy= to co=a=e evacat~=
Operations ●t dam. Evacuatloa operkttoaz begza ●bout C730, 3 Mrch d

.
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0s the bcsla of ?Ughts ABU, ~ d CURLIE, it wo d ●t=-ed
thst m fiwthe ●tollswould need to be uracuated. The dfet N ther-
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for. eoao~atd 0S thseePomkted ●tom

pos9 ● spesial ~ ns ●ot up ad= the teclmlcel dSreetloa af-Q.
Thomas R. Xhltc, H DIT,14SL,aSSiStd ~ Mjar Rebut Cr-, ~ JTP
SISWi, ta start fiOE Kujdoh On 5 lkrchby ~~

.

FO~OWkg th ~ udar D?. ~to sad -jar *u, the nut
effort was directed toward uqairing date on tho cvacaated ●tolls la

ordm that the effects of the radhtion cmld be bettar●-d.
The hestigatioa inclxded groud monltariag and the tskhg of SOU
and water WT’#es *on M* area8. seooa* p’pos~s *=C efforts
to raiucethe sdvarso~ct oa rd ad prsonal ~~~ of tb ~
departure,to deturnineradlstlondata of scientific$stuest ad to
evaluatothe time of rwcc~ & the farmer-M-te. M eZ-
fort 8as Mslgned to ● destzwye.rh arderthat warkiag~ties wmld
havea floattngbase far op~atlons Ashoroad docontaalx@ ion f uU-
Ities d’lost. The techrdcaldirectionof the *fort =as plued ~-
the snp~ioa of Dr. Edart so~o, Techdcsl Dtrec-, A+
hrceo Special Teapons Rojsct, ●seisted ~ representatives of ~

Rojoct 2.5s. The rehablJ3tctton prtioa of the effort *u P&cd
u&e tb SUptiSIOm of the commancMg off%c- of the d•s=~cr. fh
~ with quipn~ dqarted 7 MarchfO? KmjaSein to jO$S with tho
M ‘farrtt~ re~esetiatim In ● FM reridesmas TIth the d-~-oy=
at Rongelap early mrniag nf 8 MSSChO

SSqpmaats wwe tie to alr ship soil d w8tm sa8plesto
Edth ad Waty bnt~, ~, Sow T=k operations W’flee, Atta-
ticm M. I&Al ISlseM. k. IM.sanhd was rquestd to ~tide tb
task f=ce withdecq infomstioa sad actlti~ pu ualt use on tti
sdl s+es d ●etltity ~ ualt volnae on tb W8t= e4@M. M
88s alao rqaested to mke sach oth~ -SLS M he thoaght nece
s- oomld~ tho uxmsuel dSCUSSt4BC~ d interest S WVO *-o

Detdld reprte by Dr. Whit., Q. Setio ~ Major Cm lmo -
been d.tstrlbuted eepuatdy to Muested agencies. Coat- sw~s

Of th -cfUtSd Stdb ham bean tio f= piC~ Up Of d- f= ~“
id studies, rehahiMtattoa 4d far stuiies of wlme Woo R-S m
thsee ●ctZtitieswill be bcluded in the abme dtitr~butlones tk~ be
cone avdJable ●

.
/ QA&#d@7[~..

6M # RIC–iAR3A. _
/ L RdSafO fact=s Coasidma3 ●t Lt Ccload, W

the Uea RadSafe Co_ Brhf- CMcf, Tech Ops Branch, J-?

2.

. 3.
. &

5.

6,

bg.
Mso for Resord: with 6 Inc2 eover~
~e &iaf* 5atd.sl ●s ~esented
at Cd Brieffigs for ERAVO.
Me cussioa of Off-SLte PaU-out.

~

C1OWL Tracking Oputttense
S: Rotectionof tiaasient Shl@ag
k%ag Opemtioa CASTI& -
AnSlpis of Fa-out Follo* ELAvo

ham tith 4 Incti +
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I

I
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3* 72 hour cloud trajectmies given by m Officm to td-
ViSO British and CINCPACFLTO s~pltig area mid W saapl@g
arm; aced for panetratlonauthority.

4. Air w: Not USed at hrioflng udass r@qussto&
Ur ?aEX plottad and displayedin RadSafe Wfice. Doo8 aot
basicaU~ afZoct decision. semplhg region &Lvm by hodo~aph
or 72 hour trajoetor$s 8.

5* outlooks:

.
(3ased oa).

●o

b.

co

d.

● .

?.

6.

h.

Bildd (hodograph)

miwetok (hodo~aph)

ujelaag (hodogra~)

r?stivo●tolls h ~ quad (hodo~aph)

Comrol dcstroyer (hodogmph )

m rOsTAGs (hodogaph)

Air Routos

(1) Thru ??aka[72 hour trajectory)

(2) Thm mmjdeIn (72 how traj@otorY) ~

stiacc routas tisld. 500 tilas ( ●pprox 1 day cloud
travel ). Plot of tzaasient ship chart at bri.tx ( hodo6raph)

i. zCSiCPAC advlsmy (72 hour trajectory),mtlv. oat-
lcok; Lti ~ w~-face routes. .

&MVE INCUJDEDIN CLOUD ZRA_G _

6, SUZ=8TY: ~alution as (~e%y favorablo ) (~ay=a~e )
~F&:rable exce~t ) (Uafavor&ble ) HadSafe condit im for shot

,> .
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lL!arch 195L

MzMom’mmd IDR RECORD:

cm? SEvm
262016z mm 54

Weathm outlook for aLot d~ follows: clouds aad wsatbar :

Scattaredcumulus, scattered cirrus, widely ●catterod showms.

?Unds: s=taco, aasterly15 te 20 hots; 10,000, 0asto~3y 10

to 15 hots; 20,000, easterly 15 to 20 kaots; 30,000, soutkeastcz~

15 tQ 25 hOtS; 40,000, SOUth@SIY 15 tO 2S bOtS; 50,000,

soutir~estarly 10 to 20 hots, 60,000, southeastml~ 5 to 15

bets. RadSafe outlook wry famrabla

c .Do Soaaot
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1 Xareh 1954

‘c

f

am SE=$

cm 7.3

%eeth- outlook as of 27050U for Esaro day follms: CIOWs
md weather: scntterod cmUU8,

scattired C=U, wry uidcly

scatteredshmsss. R5nds:
surface to 15,000 fsot, ●asterly

15 to 2s knots; 15,000 SO 25$000 teats ‘ast’rly 10 ‘o %@

hots; 25,000 to 30,W0 feet,
southerly 5 to 10 ~ots;

to 50,000 feeto southwesterly 20 -ots; 60,000 f.et ncfise~steru

10 to 15 -t~” RadS~e outlook for I$alwtok and vjel~ fery•eti~

fa~~-able; OU~*k for ~$~ ‘a’orabm” ‘eqU?t ‘ou ‘~t ~
0s eoaflrutlon of ezacute ordes (Xtem 38 Checbist)~

Grave8 and ReeTes reeo~nd eotifi~tioa.
XUtoa tit=wms m

ob$ectiO~.

.

.

,,FJ


