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APO 187 (HOZ) , c/o PosbatSeti 
San Pranciaco, Cctliotia 

. 

opcr8tionul as- 
t of OpsratioQ 

C@iZE arrd to analyze the resultant situation in light of 

available pre-shot and post-shot infoccation. 

emz IxCOiDLATI@~: (jperation CJ? is plmned to 
con& of a series of seven detonations at the Pecir'ic sTopfo6 
Grounda, kbicb emzpasses Zniwetok end 3ikini Atolls. 3%VO 

I 

is the code name that wtxa given the f irkg df the :irst detice, 
SZRI&F, it 0645 $6 on 1 Urch 1954, off Wnu Island, BlklnA Atoll. : 

Subsequent to BE&IV0 detonation radioactive debris iell 
on certain inhabited et0l.U of the oorthern Urshezll fslan&8. 
JWiation titensities rose to levels -sufYicient to wazmmt em- 
cuation of four atolls and e&l perawe+ were removed tram tkm 
atolls to Ewajalein in accordance with ti operatfonal eaergsrzay 

.plan or JZF mvzt?. 
are Indicated below: 

Aress evacuated and’ gma dosages recritti 

li’)~n 17 79 HM 80 8 (C~tad) 

. B0n&U,p . - 82 TOO a loo-13@ B hfq&ij 

BongerLk =# * 133 = 40 - 98 3 (film badge? 
. Utirik ,+ . 154 _. . 270 ml 17 11 hJ0sput.d) 

(#) 28 &&ha Ssrvic&ersazdl; 25 USAF if&ether Detach- 
zfimt plus 3 USA Signal Corps perscazml. 

All ooacpees are under competent medic82 care. 
, 

9. . PR?mo7s ~zzGrdc3 Am C3AiL4C~ISTICS o? r.vcm 
DET0W.T f 013 : &dioactiva dsbrie is an imezent ckmzctcristla 
of all nuclear detoztatlons. qriglnatca izmm tisrriorr -paraW 



. . . 

r;hich are the residue of bomb elements and surface mttriala, 
soil and water, sade rediaactlve by accotpanyi35 radlatlorr . 

rlelds. Debris is sucked high into the a:xsphcre by cftcr 
winds of the explosion. Ehere this radimctire debris ~411 
fall 19 a nejor pm-shot consideration am2 pri~~~r1l.y lntlucnces 
the decision to detonate a nuclear erploslorr at a certain tiP4. 

The mea over v&lch radioactive debris 1s spread end the 
intensity of fall-out on the. eound are deterslned by the piold 
oi the explosion as well us by wind pattern since the lari;cr 
the yield, the Pore surface csterlelg ere sucked up into the 
cloud and the more fission rragents are availeble. The rtl~- 
tionshlp between yield and fall-out is Imom otiy qdali*&tively. . 

PIE-s3OT Imo3LATIox: The operational aspects of the 
BBAV04~x~erience were planned and conceived in the 11&t of 
experience getied from previous pperetlons. These ract0:6 were 

coz@dered: -. 

a. The ‘basis for forecasting where l8llout will go 
is eqzience gained frotz! ov9raeas test ogeratlon6 CBOSS,?OADS, 
SANQSTXE , GEEEX~OUSZ and IVY.and to a certain extent from testa 

a. et the Xeveda Proving Gro*und. Prior to the irirlns ot SZWO, 
only one mesaton yield device (XVI-zilat;) had beea dataa ted; 
Although conscientious ertcqts were mde to docment the tall- 
out rr0m LZX, only about 5% of the total debris could ever ,be 
eccouuted rLor. 

The technique used for forecasting Sellout pat- 
terns is to consider the cloud as a y;lell mea sauce (ahat a 
15 mile radius); then ‘add oectorially Zozeoest winds frot the 
8uTIac8 to approricstely 100,003 ieet. The next step ia to 

outline an azee on the &round where fallout i9 expected. pi3 
area la computed by t&Fog into consideration particle 6126, 
diffusion into the atmosphere, wind pattern, yield end S~SCO 

largely colikaed by erptr%- 
meager data available hero. , 

radius. Such patterns @me been 
ence io JVeaada as 

b. 
: .-.- 

l 
-4, 

. ‘:i.‘.. 
, i ,. .* # 

,-. 

The 8uHme redex was plotted, with an ~~~UI’CCO 
factor ‘eddzi i.e sslaller psrtfclea thm previous er?erieste 
Indicated nedessa;; were co3siderod. This doubled distances 
from growi’d zero where fallout VIBS predicted to occur. 

d. The upv(‘,nd intensity ot radiation levels at oci- 
ous distances vms considered %O be Of tht, SI!EIe O&r Of Cagni- 

tude es for IVY-LZ. Zsdktlon veraus distance lines mre 
transposed >o Blklnl Atoll. --. 
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: 

. 
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ee A ctitical problem'in predictlag falleat ia- 
dA forecasting the stability or lack of sabillty of tW . 

. ..a .&tern after shot tine0 Since ra4loactlr8 mtich tm- 
. . '*.deteaed prtiarily by the tinds at each lwal, It l8 

.- *tb that tinds must be ,'ra tavorable directions 0: +r,7- 
l . ,:hln the outer limits oa tavorable U=lectlms dtL’b5 sha 
4 :f fallout. The criticel iallout period was co=rsidereb tb 
‘, -as order ot tvtelve to ei@teea hours toz slgaCi8aat 

. 
_; to occur* The variation in tim arisrsr rr0z corrsid8rr- a zf wlad shear, with more difrusc and less 8igsiZ’ica;rt ia- 
ieS at a &en time associated with 1~60 cuylc aA 

_ Aeap r'or this reason, it was required thst ac%uel rb4 
_~_dhns and forecasts hnsdiatelp beiore shot tiae aad 

.sout shot day be contimmmly ccmsidered ti their rebtiaa 
3 r0~cast c0diti0as for. the -St t-tprw hm 
20 shot. 

. 
MS-SZYT B,REKtXGS: 

_. .-&shot coiznand briefings: 
me rouaoring w ~ZWS~SO~ l t 

_ 
- a. Weather . 

. . 
. 

Weather conditio& during the five days p&r to 
. rrdicated a favorable trend ior SUIT0 day tith”b&sk’rl$ 

- - .elm 15,000 feet and winds of a southerly eospanat 

. 

u + 

: 

\ 

The si&ation presented at K-6 hours to% the-subsequut 
period (18 hours titer shot time) was satisfactory. m 
period to begin 18 hours aftffr shot time uus pzwdictad 

8n mfavorable trend as northwest winds wars toncut 
10,000 to 20,000 foot levels. 

b. RadSafe 

(1) Resultant wind diagrams including lat8st 
--f winds and firecast winds ror Ii Sour md the 72 hour * 
*- FaJectories, which gave a fellout pattern in a na.1~01 

% the east northeast and a wide (1400) sector to the _ 
'*A very slow resultant winds. (See Figure 1). 

. 

Surface radex, H to-H plus 6 hours. (SW 

Outlooks f&r: . 

[a) Bikini: Unfa*orable; Enlwetak: Favorable; 
. Favorable, end the native populated atolls in socrtheast 
rmrn ground zero favorable, since resultant rUU U 
"'Son ok these areas were considered too slow to sovo 

at fallout to the atolls involved. 

(b) Tesk Force fleet: Favorable, proribe.4 ’ 
‘-td at at least 50 tiles. 

l 



e, A cri,tical problem in predicting fall-out ti- 
% 
! .! 

valves forecasting tSe stability or lack of stability of the 
:*i . wind pattern after shot tine. Since radioaotive particle tra- 

r. 
I ’ 

vel ia determined primarily by the winds at each Level, it is 
r required that enda must be frm favorable directions or -rary- 
\. ing Witti the outer Usits on favorable directions during the 

tim of fallout. The critioal fallout period was corsldersd to 
be on the order of twelve to eighteen hours for Si&ficUt 

fallout to occur. The variation in tiroe arises fmz considera- 
tions of Wind shear, with IBOI% diffuse and less SigaifiCat in- 
tensities at a given time associated with large angular cad 
speed shear. Bar this reason, it was required that ectual wind 
observations ad forecasts imediately before shot time end 
throughout shot day be oontinuously considered in their relation 
with the forecast conditions for. the first twerr’;y-four Lours 
after the shot. 

5. Im-SEwr 9,mmGS: The following were presented at 
the pm-sho7 cmmand briefings: 

Xeather conditions during the five days prior to 
BRAVO indicated a favorable trend for 3R4VO day with easterly 
winds below 15.000 feet and winds or a southerly oomoneat 
above. 
24 hour 

C 24 hour 
!' to give 
- for the 

The si&xeti& orese&ed at E-6 hours fog the-subseouent 
period (1B hours after shot time) was satisfactory; The 
period to begin 18 hours after shot time was predicted 
a0 unfavorable tread as northwest winds were forecast 
10,000 to 20,000 foot levels. . 

b. Radsafe 

(1) Resultant wind diegrams $ncludiq detest 
observed winds end forecaPrt winds for H Hour and the 72 hour 
clwd trajectories, whioh gave a fallout pattern Fn a narrow 
sector to the east northeast and. ,a tide (1400) sector to the 
south ti;h very slow resultant winds. (See Figure 1). w, + 

Figure 2). 
(2) Surface radex, H to H plus 6 how(See 

(3) Outlooks for: 

( (a) Unfavorable; Eniwetok: Favorable; 

! 

Uje&q: 
Bikinf_: 

Z'aYorable, and the native poplated a~lls Ln southeast 
quaarant from ground zero favorable, since resulta& winds in 
the direction oi these areas were considered too slow to cove 
sigci:icant fallout to the atolls involved. 

(b) Task Porte fleet: Faeom b!,e , grovic!ed 
ships moved out at least 50 tiles. 



. . _*. 

W&e and EwaJaleia: i 

(4) Suface routing iaside 500 miles c03si.- 

(6) u6m - s&on -ior scientific experiments - 
. 

6. maa=3: *. 
. 

a. tralr e fallmt iafoaauon from preiious shots 
04 61, yl8ld u a suiaas handicap. 

. 

00 mm8rQlnal 8mr~ C8naot be corMdared as a 
m Ooc l mlat%w auU n but must be considered to be 
am~~abmtabmdrmddlrs~dieaeter. 
Uso dqa%smfieU. 

This dieseter 
. 

0. Aa qginble tictitan 02 ao observed fallout 
om m be basted to? by assuain6 t!mt It orf#.nated In 
t&st?atos#aam. ?oz such pzticlesoto reach the ground at' 
obaund tlm& the&x di&eSer mst have been in excess of 100 
-0 

i. ?wecas-t for sho$ tkze xinds at s>ot tine was 
8mEatially comet. Fariatioa fmxz_ torecast traJecto=les w93 
mte* ZO degrees b si&ficut cppsr levels; un?or- 
tumtely, tM +rrirtiorr was it the wrcmg dLrection (See Figure 
3). TW mU.I rt-iaticm observed at lower levels were also 
in an cSamzablc dixctiol. Zerertbeless, the accuracy of 
tb=In&alo.2% 3zecast approached the lizits 0,' accuracy of 
the U obsexatiou themelves end were well within the POZ- 
saltoracestermro 

60 'Iha fallout pattern extended fraa the BLkiai 
&W to the etst naztbetSt. Considerable widening of the' 
pattern took place due to diffusion. The ikterrsity of the 

. 

. 
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~tteia OQ the m was doe prUar%ly to superposition of . 

m 8lmd fallat oa the stern cloud pattern; a36 tie 
~tS00 CM be abrilxited to the narrow cone within 

c 
dJrLth8u%ab88macting. 2% theory that e signlficmt 

i 
mt da8 mt cme m tb 8tratosphere.U not aubstentia- 
~~th~Sac~orirx&YO. . 

h. Z’e irrtare hl@ yield shots; the forecest and 
m wbda tar the first twenty-iour hour post-shot period - ’ 
M Mm U mch ezph$a as rnalpse3 made for shot tke. i 

1 

: brrcuation to& place in accordance i 
t plan end ulthout kncldent. Vacua- 

rr~mSocted~riartod@tomtion because ao SW%- -: 
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SUBJEXT: Command sierin6, 1100, 28 Pebr-y 19% 

ZLembers present: Gen Clarkson, Can CcGbley, m. Gravea, 
Mm Zruton, Co1 coo;art, Lt co1 Harbour (in lieu o: c?2 7.~) 
Capt bynerd, IA co1 BoaRot, ana Lt co1 Souse. 

. 

1. In general, the hodograph gave Q Iorecast 8;;rr8ca radar 
ia the low leveis ( zero to lj,OOO net) at aout 53 =ih~ in 6 

bows, geadauy orientated to the nest south west in,a;;:crk8te- 
lY a 30 degree sector. In the high leveis, the :aJer save a 6 
hour sttern centered on approximately 65 degrees in a garrm 
cox a?pr015.0atsly 20 bei;rees wide. 

2. The 720hour cloud trajectories iadicated a.21 lere;r 13 
a Parrow band generally. 65 degrees true frop ground zero erce>t 
the 10,000 root level 0ovFng generally east t&au& north to 
west and a 60,000 foot level movin& southwest ad tbm nest. 

3. RadSafa outlooks Mere given es follows: 

a, Bikini ato31: Favorable. 

I 

.I 

I 



No closurt was reconmendad On ek ud rrrtaca 
routes t&h ?Mm and gjFaJelein. 

h. Ko transient shlpging was rspaztrd r:thia 53; 
miles of GrourU Zero. It was sainted out tht 9 &us 2 UC B 
tinus 1 PZF sweep hEd been sent out on headtngr o: 306 dcgso8 
and 330 degrees resgectivelp. This xab based on l riier fore- 
casts. since the win5.s shirtad around to a narrow band to tba 

BE, it F;as recomnended that a B day P2V swee? aloag a bauirr( 
line epprorimAtely 65 degrees be laid on. 

l i. 
r0u0wing: 

It was recozmnded that C~IC?AC be ~rirod Al .%he 

(1) 72 hours trsjectories. 

(2j Very favorable outlook for native populations. 

i3j No interferenca OZ the sir snd 8urfaca rsufom. 
. It was recomended t3ac no change be na30 In tbo 

position o&e task force ships. 

4. In saum~y, it vas reoommended that RadSL’o con3itlom 
be considered very favorable on dJ points, but oily fmOr8bl8 
et Bikini shot atoll. 

a.-A. Rol?s 
it col., EsA? 
mds8f0 orricu 

2 

. 

I 

I 



1 Lluch 19% 
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lzasom FOR RsCO3D: 

SDSJECT: camend briefing, 1800, 28 Pebrury 19%. 
. 

‘., l 

lhberi 
Ogle, Dr. 0. 
Cowart, capt 

present: Gen. P.TL Chrk!wn, Dr. A.C. Crams, 2, 
Sdwell, Cen. Z. L'cGidey, kr. J. Rootos, Cd. 
‘-aymzd, Lt Co1 Sonnot, Lt Co1 Eouso. 

a 
1. ti general, the 1100, 28 February 19% brlerhg ws 

confixzned except indications were pmaented that eoabitioar -ora 

getting less ravorabla. 

2. ‘It was aseed to let the execute dacisioa rawin iti 
until the, midnight briefing. 



SUBJECT: Cola!nand 3riar’ing, 0000, 1 larch 1954 

Xembers present: Gen. P.X. Clarkson, Cm. B. tIcGlnley, 
23. H. Estes, i% B.C. Graves, Dr. W. Ogle, iir. J. Reeevar, 
Cr. 3. SewelI Capt. ILL. Knickerbocker, 031. W.S. Co-t, 
Capt. R. I). U$ntrd, Lt Co1 C.D. aonnot, Lt Co1 R.i. Souse. 

. 

1. In general, the forecast presented at the midnight 
briefing was confirmed, except that in the levels between S 
aad 15 thousand feet the forecast was 11&t md variable, m 
an attecrpt to delineate direction to these wirrds, it was 
determined that the best forecast that could be given war for 
tL8 10 tbasand foot level. ! . This’was forecast to be wsterlf 
at 10 khots as the aost pessimzistic situation. Consequectl~, 

b 
the hodosaFh plot v.as made usin& the 10 thousand foot viestcrly 
wind ia order to present the most pessitistic situation which 
would occur. This gicturs gave resultant miads ti the birectioo 

of Roqalap and Roni;erik, -however, it pias considered that tt5 
Clstrace to Rongelap and Rongerik compared to the resultant . s;sd speeds were such that PO fell-out should reach those atolls. 

. . 

‘\. 
nom the forecast hO$OgrEph the time ,oi travel to Roryelap wsuld 
he~e been about 12 to 15 hours. The hodogaph plot did howercu 
show that certaLnly TARE site would be heavily conttinated, 
and roost likely NAN. The hodomaph gave tuo 6eneral fall-out 
=8R8. The lmer level ruling from 260 degrees mtrnd through 
south to 90 cie&rees with a Six hour fti-OUt line in th8 direct:= 
of b8 pop&ted dxGls in the souttiast quadraat about 15 to 
23 tiles out from ground zero. The high’ level rcder raa from 
ebout 45 degrees to 80 degrees with a six hour fall-out 1i.X~ to 
7C tiles. (Since*the 6 hour fall-out lines were coopted 00 abcut 
iCci zicron particle 6128, it v;as recomnded that the blstaSC0 
oe doubled for sefety. This acounted to considering particle ’ 
sizes down to about 70 ticrone)~ 

.’ 
2. :~o cha&e in the 72 hour cloud tr&38Ctmi8se 

3. I2&Safe Outlooks were zodified es follows: 

a. 3ikini atoll was changed fron ikvcrable to tazfcr+cr&tio. 

b. Ehlwetok atoll raraiaed verr ravqrebla. 

c_. ,Cjelaw atoll remtined verr favoztble. 



d. Native atolls in the sautheast quadrant mere dim 
cussed at this pcint and elsewhere in the briefUg. The mt rwult 
of the forecast was that these atolls should recairr farorablo due 
to the r’orecast long tFme of travel for fall-out to them ;Lacea. 
SpeciticaUy, Wotho and Rowelap xere cozsiderrd by na,m and 
position, these being the closest native poptited atoUa k tbo 

vicinity or ground zero. 
;c 

Control DE: 
3 

zae et thkO0, 28 February briefing. 
BO change recommended over t-ho chug, 

. 

position b&hA~id from 35 miles outh of GZ ,to at least 50 d.h8 
It oiae recommended that the bps Eif2 hour 

south 0r GZ. 

No closure o:as recomeaded on air and auriaca 
routes thr&h Fake and Ewajalein. 

or GZ. 
h. NO ilt-ther shipping was resorted within 500 milea 

I. An advisory td CINCPkCFLT and CJXCPAC was recannt6o4 
in coofcnm.nce w&th the above. _ 

j. Task Force Ships: It was recomendad that, due to tb 
close prodnritp of Task Force ships to the outer ed,ge of the sir 
hour fall-out, these ships be moved further out cm a radial linr 
to at least 50 miles. 

1. In summry, it was recommended that EadSafe conditiorrm 
be oonaidered favorable cm all points, and uMaoorabl@ ior m 
shot atoll. . 

2 
. 





DISCUSSI6' OF C!?P4Iz% FALLOUT 

i 
! FtibU’t off-site fOllo7Wd the pattern i6TEsCintUlJ e6*&6hd 6% 
I i-. ondadjocartto thepmving grwndwheraths cloud iagaerrlwvd 

t - east north easterly with premiling dnds. 

c- 

Tark force 6hipr 6outhti 
of K&J receival the rimt fallout, being ai the gouthem odgo of tb 
main stdp of contiaticm. Fallout on the ship6 mnged faw ia- 
tmsities of 1500 miUimutgcns per hour on the BADOKD which rru 
closest to the cmtcr of the fallout path to a fsrr millimmLgew per 
houraa ves6el.s farther south. 

Fallout begaa at Rcmgerik Atoll at 1348 hours, 1 Eash as shorn 
by a self;recozd@ radiation detsction station placed them by the 
tXD0 APE and opemted by personnel of the Air Keather Station. This 
instruzn~trentoff scaleat 1OOarperhourot UBhrrlEarch. 
Based upon query from air weather personnel a mzmitor was disptcbod 
with the supply FM on the mrr,lnr of 2 Utrrh. A gromd rrrdky of 
xxx) mr/hr was obtained at Us by the pppitor who encuatsd 8 of ths 
pemonnel on hi6 OAI initiation and recomzecded mxu6tion of ths m 
atider as 6oon a6 possible based upon the high miiation levelr. This 

.- was concurred in and the remking 20 were evacuated br Flit! at l645, 
2Uarch. Calctitious tsti3atingthe dcse rsceivedindicatedthatpsrc 

i sonnel evacuatedat XKSwouldhave receivsd 85zqjdthe ramindor 
95 r. T2liS was in fair agreamt with madings of fila brdges on F 
s-cl, w fiLn badgO nrding Was 98r X-Up~~=ting 3 -J %’ 

for 1J 46r for 1J 4b for 9. AveRge dose for 8U pmandJ 54 mt~ 
gQso 

Inssmuch as the data from FbngeriL IS the e data shoring emct 
tims the ftiut occurred at eny location east of the prov5ng grpamd 
end odjaC& t0 pOpllbt& i6lUCis 8ffectd by sllb6tUltiti ~di.tiooJ 

its inpotioncefs suchthatcaleul&ionof dosages receivedbymtive 
population6 are baseduponit for time 0ffaUmt intbose locatiam. 
Adstoiled -is of this dat~isthsrafore appuzdedln themedical 
tab. 

Sumey of Ragelap was made by Pattern ASI3 of Secwity PatyPl 
Scuadma (Patmn 29)uithKTOC) Scintzncterr aboard ~3 2Earth as4 fouad 
an’ esttited madUg of 6750 mr/hr. (Later ctibntio3 for aerlrl s&-ey 
equipment revised this to 1350). Sased on this snd its pmx&ity Lo 
Eongerik it ma6 decided that it muld pnSabiy be nece66arpL.o svasua*Le 
the atoll. $&6eqmtlyJ the P%ZJ DDS 498, mS dispatched t0 Nh 
Fmgelap on the m&g of 3 l!zrck. In the neantine a F3!!ru sut Lo 
gmrrnd sumey the aLOU md at wo hOUr6J 2 tihtrJ their &mad 6tL'IPey 

, \. showed a ma-g oi 3.400 mil~r0atge.w per hwr. Cdcr;iatioo of ZSy* 

i 
to 3 Each incicaLed about UO rontgens so the oficrto mmcuate rU 
glvca. The destroyer PHiLIP nacoteC the notivss by 0935 to lQ2SJ 
3 LIarch. Calculation of the total dose indicated that l30 mQLgm6 Wm 
XWeited. De~aFledcz&ulptions area~;encedinthem~~ tab. AtotJ 
of 65 nstives were rcmved, 16 native6 (the old 6~~2 6ickUt) by R!! 6& 

49 by DE, 



Izaszuch as sooe natives of ?aagehg xere reprted t3 5e an 
&ginae, tne atall u-zs surveyed, rf natives located, and a~ ir,trr.rit; 
zf l&J 1~1z.r was fox& .S*acuation tas coqlete by l_WO, 3 Zrrh. The 
5338 ceqxzeci for this gmu? is eh= and details are a;;pe=lded. 

Ae5c.l sway of Utirik b,v A5LZ Fattem izticated 620 mr/hr at 
Wlhrs, 2Eaxh (later re-czSibratedto UOr;r,/hr). Q 3 Smh EGS . 
ground survey indicated lbG m/hr. Decision to evacuate based upon fact 
that estioated dose at tine of earliest evacuation would be 13r. ~vacu- 
ation costplete 1245 hrs, 4 Laxh. Estizate of dose to actual evacuation 
tizne was 17r. 154 natives were evacuated. Calculation6 appended in the 
lx&Cal tab. . 

The &lr other ppulated atoll which .received fallout of say CCXI- _-’ 
s-ace at all was Uluk, ASLZ Fatten; indicated 95 mr per hour at 

Eassi upon the best estate of fa3iout t&ne itrra Vi_ 

_- 

l&5 hrs, 2 Ifazch. 
calfcl;;ted t*t a &me to infinite time would reach appmtitely 20 
3xStg5s. -c&g the effort requimd to zme the 400 inhabita=lts 
ag6in6tthe fatt that such a &se wwl.d not be a redical Fmblem it rrar 
decided rot to evacuate the atoll, 

Idicatioss fxtfm adal sumeya indicated su%twtial falhazt 
oc~~~~d oc the unpopuiated isiads of Eikar and ?aka. 

Ve.7 zinor f6Lout occurred in a 6ou+&esterly and westerly direction 

on&iwetokandUjelangA*~lJs but level6 didnot exceedl&rper hour 
at FEirretok car 3-_ ps how at Ujelarg. This was ap;;arehtly veq fine 
mculate mtter carries by the low trade miud cozpanect. 

i detailed planrsa~ zadeto xrmre ground surveys of all island6 w!Ach 
hadfelloutincreessof~pnhP~atestiaatedfalloutt~bF~ 
vide fnioxzztti~3 66 to decay rate aad verification of estirnatian of wseso 
Eater 6nd soil s6zqles fm these sux-.qx were shipped by 6A.r to HAS& &ITT 
@6I2ltirXl6 Office, AttcntioE: Kr. LIerzs1 ziseabud, for detail& 6rk6ipi6. 

Lt Colonel, USAF 
Ch. Tech. Sr., J-3 



CLOUD T%CX!?G CPZPATIONS FOR BlUVQ 

The BPivo Air Tiad sefe Operations were c0nauctea 
essentially as ple2nea: No hazardous air c03tednatitis were en- 
oountered by aircraft other than the samplers. several circrsft 
and crews were exposeC but the levels encountered appear aczegt- 
able rrom both a health and a decontarrinatfon aspect. COzSxllCa- 
tlon -6 control airficultles made it dirilcult it not inpossible 
to forecast the fellout in the Rongerik/Bongelap &rem* Stap8 
have been taken to remedy the defects rblch beceme apparent dtura 
ER&VO ape*rati ens. 

2. cm&: * 
cloud trading information ror 3IWo wa3 derived frapr 

rive sources. The mnnnar in vhfch each otthese functioned Curing 

? C 

mV0 will be discussed individually in subsequent paragaphs. 
These sources were aa f’ollowae: 

Sampling aircraft reports. 
Sweet-sour reports. 
sps ciel cloud tracking flights. 
Weather reoonnaissence flights. 
ARUT- ilights. 

I: 

These reports were monitored and recorded by’ Ead stie 
prsonasl aboard BOUEDAEY ‘PpKE fm~ plus two t&u plus beven 
hours. InfOrmtiOn derived fron! these reports Indicated tb, 
se~@il~; gircratt were working the South and Southeast ad- 
Or the cloud and therefore stayed in the lnmdiata vicinity oi 
Ground Zero. Because .of the altitude or the sa@ing opratio=rr 
(30,000 - I&O00 ft) there 18 Uttla relation betMean the cpera- 
tfon of these aircraft and subsequent air 02 ground contednntia. 
This aatG- now~ver, does assist the Air Eaa Safe Otficrr kn ob- 
taidng an overall picture 0: the dispereal of radioactive saterid. 
h’o reporta=oof cloud ;~ovemeat were received from tte control s-36 
aircraft. / 

,/ 

t. SXET-SOUR RFPORTS: 

These reports exe subritted by w akcrcft e~o~~~e;~~ 
radioactive contamination and sOt repozting by othr fecm 
such re?ozts were recefred durFng BXVO, This is PO: siL’pisL2.g 
since aircraft other than ths se@ers and trirot;ers !reprti36 bf 
ot;3e= agas) Se& to aVoi3 &“e&S ia k3Cti Caatdn&tioa ib S’Js- 
pectea. 

e 



5. 

. i -, 

l 

R* The rfrst Of _th63e rlii;htS, Ku!3011 2, ~a’3 dir9CtOd 
I 
L by Rad Safe to pre-plued post-shot SGmCt. 'zbis roq;rL'at t33 

6irCrait t0 r6ad.n in a holding p6tt6rn track a22rcfiEsteu 56 
d16S r63t Of GrOUnd Z6rO frOR pm tW0 t0 plU3 fiY6 hOW3. 
This POrtiOn Of the track V;aS designed for th6 3LZpOS6 Of CO- 

t6Ctiw radiOactive cloud nOV6E6ntS toward ELiWetok AtOu. m 
BRAVO the &aximUm activity encountered was les8 than 15 a/a. 
Through a risunderstanding of control procedurss, Wilson 2 o~ar- 
stay6d in *a6 holding pattern. V;h6n Red %f6 r63liZ6d this icct, 
CIC H'as requested to order ti into the pr6viOUsly designated 
Search SmtOr at once. The delay, how6v,er, resulted la tkl3 32~ 
Creft being YJSu &hind ad t0 the North of the clou? scptts 
t&t roust have caused fallout on Rongerik and Bongelap. &ljSP: 
the aircxft reported its EaxiEulr reading during this rligtt. ‘2iir 
W&S reported as being b6tVi66n 500 sod 1000 ~l;r/h a~FroXi9ataly 
150 nautical miles from Ground Zero at a bearing of 60 dt~ers. 
This and the subsequent data epp6626d to verify the fOr6OaSt cloud 

( 
trej6CtOri6S which indicated‘the Upper ClOUd S6@6ntS_u~Uld 16RtO 
the PEG ori an aJQrOXimat6 b66Zu Of 70 d6eb63, thus aroidtig 
the populated 6tOUs. KilsOn 2 SUbSOqU6atly r6pOrt6d iz-illght 
difficulty with the instruments used. 

b. OnthB basis 02.the results Of the Wilson 2 flight 
1h6 second tracker, 'iiilson 3, WCS instructed to search tto 3as 

c. 

general area but to prOc66d further Eeu3t to define the rate UZ 
ci0tia I;ma6nt. At 3pprOXiJIEt6ly 200m bfOrE3tiOn W33 received 
Indicating the possiblUty of some oontadnatticm in the Bon-@ri4/ 
Bongslap area. A masage was lmnmdiately dispatched t0 TQ 7.4 
requesting liilson 3 to alter his search mea ti such a We: as 
to cover the populated area to tb6 East. Comaticatlon delrf8 
prevented Wilson 3 iron: complpixlg with the request0 Tbh PI- 
tbs raOt that no exaot iastrument read-s (tistead a raoge -or 
readings) were reported mde Interpretation oi cloud track% 
data dimcult. - 

C. QUbS6qU6nt alSOn flight3 ( for &us on6 dw) =6rs 
cancelled B@l6n it a?peared that no air ccntarinstion po:l6= 6X- 
isted at 

6. 

c rlav;n on plus one day. These rlight3 zero rsa to t3e soxr ~3 

to the Southeast and indicated essentially zero air coctezkati”‘. 

. 



- 7. AFOAT-1 FLIGhTS: 

pFoAT=1 sponsored flights from Eamll indlcatad I mu%- 
mum air contamination 0r less than 1 mr/hr in that arem, (3 Arsk(. 

a ‘, Shilar ilight from GWU reported tenth3 or 3n m/h;l: a3 a ti- 
mum reading. This vies encountered 4 Xarch, 1OC nautical tiler 
west 0r Ponape at 5000 it. 

8. INZ'LIGHT EXPCSURES: 

&a expected, ssveral aircraft, including saqlars, 
cloud trackers, evacuation aircraft and ?2V security mea> ati- 
craft, encountered areas or air contemination. fn all ca3c3 it 
appears that the.elposures were well under task force lkdtaticzs 
for a health point of view. Standard decontaminntion proceduror 
ere expected to be effective 30 thet ell aircraB should br r8- 
turned to service well prior to the next shot. Tbs P2'V sacuity 
sweep sectors will be modiried on future shot3 to reduce tba 
possibiUty of contnminating these aircraft. 

9. coNcL~Ims: 

8. The ur Rad Safe oL;eratior?s for B?AVO Were gme+U 
successful but several change3 Fn procedure3 are bring zdr (3ao 
below) to provide more timely and accurate data. 

b. No hazardous area3 ot air conttition were en- 
countared &though fallout in the Bongerik/Rongelap area would 
mnkn it probable that such Contamination did exist for a 3-t 

period si those atolls. 
**cc 

C. Improved monitoring, data reporting and co~unicn- 
tiozmtacillties are required. 

d. Lowe; searoh altitudes may improve the ablllty to 
cor%elata air coataminat%oerith.3ub3equent fallout. 

. 

. 

Ho hazardous fallout appears likely la the Zawaii, 
Ponape o*%um area3. 

*zy' In flight expo3ure3 or Task Force perBonn appear 
well witi&pstablished liyits. . 

10. Rm~A~OXS:' 

a. A c;O con;ect is rectired between BOC3.&,3Y “A- acd 
pFILsC?J aircraft to insure better data report- and ccS:cl. 
(This has 'oeen requested). 

b. p Tm redlac instruent should bm cazriad c3 as 
-0~ aircrait and exact radiation reading 3houJ.d be rr_==t@d. 
(5s been-arranged). 

n 

c 
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a. Lower altitudes should be cragloped ln trrekU( 
operations. will be 3pecWsd in iuture nctarr ~SSagOS, 

. 

. 

. 
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mmABmuH1BRBcoRD 

SuBJErr ~otectlon of Thnsbnt SKpplng Dtulng oparat1uE CAsru 

I.. In ordu to provide protection for tramlent ahi* ia tha 
regla lauadlatdy axtaldo the lhtwetok/blMni Danger kr dtang 
OperatIm cS!rIa plmmlng factara ‘1ue established ad a ##ll at 
doa plam?ld In affect ‘a fouovar 

b. Plan: 

(1) 

(2) 

(3) 

. 

(4) 

The couaada? b CMef, Faomo nwt 8u ?apatd 
to nkr admuce dl~ualona of aMp$ng autalde 8 
l ectolr aru f’rom l outhwat clochlro tbough.nr&h 
to east to 500 aaut1cal m5lu fm8 pod am fro8 
HtOHplnr~bCIEP‘. 

P2v dzorafk rua p&mod to l mep the algnlfltast 
forecast seetar of olald tnPel, oalng rlmJ, ad 
l earchradu methoda ofrlghtIap mtto 8OOnm- 
tldamaonD-2byr,outto6oonantie8l8ilm 
on~ldy~,iin~esa~,~~~oit~~ 
aaDdy. Pzvdruetcrefwarrrrdiroctodtoof- 
feet dltersioo on all sups sighted %a tb seetar 
twoa on D-lard D w. 

m-29 airwaft on rcut5ne mather recoda3~o ’ 
mbssiorrs ware d$rected to report 31 aight@a ob 
atlrfacel ahippbg asc&arad. Ala sightings wua 
to ba relayed to the ELadar cantar (CfC USS EAEam) 
in the l’G 7.3 fhat. 

P2V aircraft ani destrqe security l w8mpa -8 df- 
rectod fortheBrirsto4/BlHni Dv A~U. Iafar- 
m&ion from thsso swwpa mar cbamdd to the w 
aenter (CIC USS BIIBOgD). 

. 
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l . ~knomtr6n6itlrt ShfFpiagraS dimrtsd outadethe 
hairdous fall-out arm. Tb htaFSC0 (8oG-1) Rd srild 
from Ezdwetok to be out cf the bntardour,aree lgy rhot tW. 

rik on 3 Ikrch 1954. The Rcqur was unbseqwrtly locat 
mdm~taredat Lhjrrro~foandto~~ insignificant 

levels oiradiationa TheMera~ -6 enroutefhm Eomlrrlp, 
to mratok but-rfi out&de the desigrrated 6OCtm area at 
rbot time. The kapi Ta8 monitared upon arrival rt Eni- 
tetek and fti aotcontm0bhd. 

d. bed on the foremst rri&f%cant cloti travel (farecut 
made onthemlght ofB-3 dayr)the PZVrweepfor B-2 dyr 
was dkected along true tearing 300 degrees fbm grand 
8UO. 
B-2 day 

Eo rhfps we 8i&hted on this rmmeqb Based on the 
Bhof timb faPeCUt,th:e~6W~ iorB- w rU 

directedrlongtrue bearing 330degreertoadistmceof 
375 nantical dlO8. The reduction 14dtitance -baaed 
onforecastr&zctlon inremltaxxt M epeeds. Thl8 rmqaow 
tacted the USS General ELtrick at 17-j=, l62-c3K on cmrao 
266 degreer, opmd 16 km&r, at l2Oqr, 28 ?ebrury 19546 A6 
ahemazld clear the designated sector w 6hOttb6, 6h 1u 

aotdlrcrtsdbg thep.atrol~cr&t. Based ona re-%m~t . 
(madeon&1~)oit~tigniiiCaotc~acirsnslsf ia? B 
day, It rrs decidedto rearchin ad-co of the clmd abry 
berriGg 65 degrees trae fm~ grand swo out to 600 amtlml 
rdllMl. k me me rtoed. The fkst of these be- con- 
taminated mu fn it6 ai66iCn 6d ~66 forced to return ti 

\ bum. Tb mxnd uau d$rected to #ck.up the search la tte 
;. 8,~aximatc location of the ~eticue abort a& CIZTJ it out 

totbb 600 ties. The only ccntact rqwrfxd by t!we air- 
'_8ft wa6 the pata~6co (AOG-1) 61&hd at 12-3111, 17wm 
at 1935~, 1 Koch 1954, course 30 degmtrs, q-d TC k=otoe 
Tb ALt6g6co web turnaIto 6a crasterb he-at 203Ort, 1 
ilarch 1954. The-Commde In CM, =ciiic nwt was * 
ds@d htCr to hav8thO Patap6CO ECnit=Od IQOnUTfd 6t 

E~rmluluin t& event l ckck amout 8oaldaotbo~CqUAod~ 
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- FUR RGCORD (Cont'd) 
SWJDCT: &otectloo of Trmrrieat ShIpping king opmaticn CurIs 

Between 26 February and 1 lkrah 1954, RB-29 aIrcnft pa- 
farmdmeatbr d cloud tzacklngtisslo~ lnaIlfour 
quArant *omground teroo Boaurfacr ruppiqpu CgHod 
ontbeo dssiom, three cf rhichwereflcmfotb rrt 
nmtha8t of pwi sea, cm on27FebrR8qudtrooal 
Ysrch 1954. 

TheF+ZVand deatmyer aemchofthel!Umtok/biMaAE~r 
Area mdem contact8. Aa aaattw of interest, a dcutrqu 
mmriQ sreep onI. Pebmq 1954 encountered oaeJ~paz~rr 
rishingvessel, the ltiyaglkenafInnlokonpkamuw, 26 mntiml 
dim on true bsring of 40 degreea fkom RWe$ak frlrrd. 
Thir roipmas escortedtomwdttss zmrthemdge ofthob 
~&saandl&t oncomsa 3l5 degreea,9 hLot8riththo 

?e~OIawmd8~0~t~trir patrol obem it8 8Ub8eq+t W 
=OSt8. fi mer, contact8 tiththia 8hip rU.?qort& 

. 

. 

/ 
/’ 

. 
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?AT’l’SRN OF FALL-OUT FKXUMISG BRAVO 3’iEq 

(coalb+d wses - Imediat3 and One Veek after BiWO) 

n 
r- 
<? 

c (’ 

1. Genuq. The pattern of ultimate f&-out of radioactive ~utlcbs 
has been.established utillsiag in the cases of the most critical ma (1.0. 

bearing about W@ True, clockuise to 120°Trm fro0 GroundZero) tba fdbw- 
irrgt 

a. Aerial survey by P2'V eaploylng .!EOO-A3C susq equipmarrt, dtb 
zxadings ia mrflu ertrapoleted to ground 1evst 

b. Knonn grvund rsadlngstaksn at sons atolls (aarl~ and ktu) 

used tith their time snd intensity (actual obsemations) to get s f~ellp( ibr 
the overall eituation. 

CO Resultant wind pattern tz establish be3t U for period fkom 
s-slhmr (&S CmTISS Observation - BISM) to H plus 8 hours (3caorl& 
somdiag) Wge*tber rrith the H minus 3& hours (Ronsrik 03Oar) to pfeco tsg~*&w 

the rind -pattern abwe the tropopause. 

& Sims the Soqerik (NXOO-UC) survey mter trace a3tablfshed 
initial tim of arrivsl of fall-out, this tim uas used In coo&atiol ti%h 
resulta& rind at the cloud lsvel whkh passed wer aongrrik. This level mas 
25,000 feet vector. Its avemge speed from Ground Zero calcul&ed izpa 
remltmt ad plut ma 10.4 mLLes/hr. At first, there ma considerable 
difficulty in m fall-out srrive from th3 stea of .ths atoalc cioud (3- 
55,000 fseWiropopause) at Bongwik In 8 hours. The 104 niles/br above 
muld m&e cloud arrive at Rongerik at about E plus 12 hours. Zomver, & 20 
method of plotting the entire cloud height (k&h Is bsUeved to 50 m 

100,000 feet) for nkich thers mra available tids to 95,ooO feet, nnd ~5th 
the assumptions listed belw in constructing sh34ors ( fslbout) of 3-a md 
admoa, tiers am obtaimd 2 ~a - ellipticsl in.shape, gensrsL4rast oi 
Ground Zero and superimposed on each other (Appends I). The sttg~s~d f&y, 
out ama (blm) for the stem is oriented about 0700 %-us Avon point SE of 

Ground Zero, distant 35 miles and with a 200~ails major sxls, 1SCs ti 
sxia with a series of erksmely hot elliptlcsl envelops& eanatiag C%a Smad 
Zero out to about ll0 miles. Superimposed on thid area (md) is *a s;~sgs*ed 
mu&room fall-out pattern tich is au ellipse orlmted CW" 'Frye, 13 ~208 
fkom Ground Zero, war arfs at least 180 aile3, *or ads 15-M ties. ft 
is assumed th&:.%hs cloud d&meter in the mushroom for the Friad irr y~es:fa 
was at least 70$,00 miles. This shows tbs,refom, that the es17 r’all- st 
EDngerik cauld”3mms easily frm t!m musbrooa - large pe~%iclrs ‘by 5 fks 8 
homa, and ainc&'ths superiqosed fall-outs ~'XE stes ~~3d =;rsk’OCS C-SSr '~0 

northern half of Roagelap Atoll, oae nuld evct these fsla~ds :a 20 tZn+ 
inglp high with their rsdhtiao leve& Th.is ti,-'zt be l'%med ZO SCaFq"-_' 

of the hot stem wterial by large paz-ticlss frz:= :fa :roppzse CC a'-*- 

Boaever, the major hot fsll-out element must coo9 iboa 29 ster debrts. 
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(1) If wind shear is <l@' for the level8 lnquestioa, rlmr 
U is 8 to u4 of the major mis (uhich is the enth roctot for brob 

Y looked at . (This is case of O-5,000 feet uinds ead 5020,000 Ieat rladr.) 

r‘i 

\. . 

(2) If wind shear is )lO" but <l2@, minor a& ir t of ajo? 
ade. This is case for 20,000 feet winds tc tropopause, a+ roachat 10~8 
for 65,000 to y5,ooO feet winds. 

(3) If shear at levels making up vector under study is >l2@ 
dram circle with.diameter = to entire resultant vector. 

corjcLus10Ns, 

/ 

‘i_ 

i 

. 
. 

(’ 
1. . 

1 
‘._ 

1, From overall fan-out picture, It is concluded that fall-out zmy 
have reached Rongelap Island and AiUnginae later thsrr the pessinris*,ti t‘bo 
of H plus 5 and H plus 4 ho-urs, respctivdy. 

2. From tiitfal land survey reports on 3cngehp Atoll with Itoelr at 
Erippu Island (Ng part of Atoll) still at 2.8 to 3.5 r/hr on B plw 7 duo, 
the picture for heaviest faJl_aut patterns north of this ama is es?dZ*bhd. 
The relatively light fall-out at Utirik (3SZ of *de hot area), higher 1onL 
of Ictansity at 3Uar (East and dovmr%nd of the hot area, i.e.& r/hr at 3 
plus 33 hours almost in downwind Une tith the superimposed ellipses or hot 
areas but deiYnitely beyond the hot shadow), confirm the belief fa l Ae l tszd 
area of hot fall-out pattern above. Zotho (SSZ of 'Je area ad fYc: G.sad 
Zero) received practically nothing because resultant vector Rand speed fkoa 
the atom and, perhaps sane of the mushzoom fringe, was so lor in vebct~ 
throw the SB to South from Ground Zero. 3i;;etok received at abwt E FL= 
ll horns a Wild up to about 10 m/b for a period of ti iito houra. 

3. TM.8 type of aualysis gives a fee&g o&y for pattern of fall-out 
lacauae it does not tell exactly &en the fall-out arrives. Sowever, 1% ia 
apparent that the 2CO-300 plus roentgens Ufetizs dosage 153e ;assed 03 or 
cbsa totiginae, Zongelap Island andIiongerikwhich am at EO-io0 r&o 
In cases of li?gLnae snd Zongelap and 130 miles to 3onger'J fios Lm-ad 
%arO. The 1,000 plus roentgens UfetirPe dosage lfnes are exceeded aa cm pa 
north fk~rn tingelap Island to northem Wards of that atoll. %is a?‘lgr& 
is based on: (1) 1ogLcal use of xind patterns etistbg &&ng shct, the to 
fall-out, (2) mtitfple shot (tomr or ground) fall-out ~attex da*% f%a 
!ievada ?rcnbag Grounds over last 3 years, and (3) eqerieme md data ,hoa 
IK&USZ (Uaited cross-rimi snd uptid) and G~TiZ-Z%JG itself. 

4’ 4. %ng&k radiation intekity levels are horn a: mset and wte*atta 
- calculated romtgep dosage agrees with actual obsepatiom fko: ?a 

kg& at this site 

5. The heaviest fall-out Fatten x&s eqected'to pass aozh of 1:; ,r4 
east.cortheastfroaGround Zero. 

Izclcsure 6 



6. The levels of radiation 3ntenslQ at the dlrtaxar of ?.mgoa ti 
Rmgerik were much higher than erpec'dd, and woner *&an rxpc+ted a’- 

c 

necesmry information in this range Of yield for surface shoti tody tr 'A 
% '\ . <. result of soam sealing, up fioa~ mch lesser yields, intqm4%atiun of -J- 
4 

c 
wind fleld patterns, coupled with forecast changes and l ~rirnco of &dirt- 
d!lala with such limited data as IVY-‘-, GREE!EiO’JSZ-m, -USX, 53tZa rrd 
ITEM. 

7. After seeing BRAVO cloud project pictures (taka f?om aa aink) 
with large quantities of visib3.e pax%ic*.llate matter filling thrmrgk t&m 
tin-u deck above the caneraplane fkomtropopa-Jrre md l bcm, z??d data to 
great hei@ta (i.e. up to at least 1~,~ feet) iS I anut fOr Shot th 
Sims the fall-out problem for surface or neu shots Of hrga yield8 cu to 

adefinite faction ofthe mushroom as oell aa the vuqhotstm oft&o ti 
. 

c- I- 

II- 

nr- 

f 
Iv- 

cm, XH 
Plot of General Falleat 
Pattern. 
Forecast and Observed Hodo- 
graphr, B-2 to B+7 days. 
Tabulatiorrof TtiofA~?iVJ 
Data 
Hodograph Trend Iota 
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6. The levels of radietion intensity at the dishncar of T!ongek~ rrd 
Roagerik were much higher than expec*ted, and soomr *Aan axpcted daco 
necessary information in thicl range of yield for sxfcc@ shota tody ir *A 
result of soate se&g, up from such lesser yields, interpretation ci %;isr 
wiad field patterns, coupled ritb forecast changes aml eGerfmco of kdi-rf- 
&ah with such limited data as IVY-ES, G.%EZC7S-~, -a, rJ3C?S and 
Izx. 

7. Mter seeing BRAVO cloud project plctwes (takan fMm an l t-plure) 
with large quarktitles of visible particulate matter falJ.ing through the 
cirrus deck above the camera plane from tropopause and above, Aad data to 
graat heigbta (i.e. up to at least 100,000 feet) is a met for shot tiso 
since the fall-out -problem for surface or near shots of krge yields can bo 
a defdaita functim of the mushroom as roll as the sexy hot stem of the chub. 

. 

I - Plot of Genrrd Fall-out 
Pattern. 

II: - Porecast and Observed Hodo- 
graphs, B-2 to B+7 days. 

m-Tabulatian of Tims of&ml 

Iv - Hnodwph Trend ‘Ista 
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IlmICAL As?ixm OF PALbaIT FRa mvo --- -- 

1. Medical crahlation of puscannel arposed t:, the radbtioo fm 
Mboat In cue of Bravo depends to a pat srknt upn the ucumcy rlta 
rhich dosage can be co0puted., Based upon extrapolation of fallout tim 
fma Rc~xgczUs data mbtrs the fall-out t3.m WEUJ prreiselq detasiaed ,b 
l utaaatic mmdlng instwnts, it seama plrrosible to ccuclude, afhr 
mkfng 8Uorraace for factors giring &laxisM talner of tima d intmuity, 

thatparsonn~rrranotaxporedto dosageamuchhigb~tUcaleul.&a& 
al%8 io pnrtiaalarly trum jnulmch aI Rongerik c8lclbtioa8 mr, la good 

agmmmt tith obrermd film badge data on p8r8onnti them. 

2. ‘Iho usociation of 8ymptom with a givsn dos-8 -104 to e 
CQINQPI c&cluionr tic8 spchtabulurul&ioasUplhava bs8ndm%~d 
only for -0 body penetntkag r&iation giooo cwor 8 mod of l f8w 
NiUlXtO8. Itl8bOlrgener8uybeliewedtbat the 6ylIptom8 intlmsotatale 
tionr UU appu ulth a mailer dose thm indicated. 'Ibase p8rswxml ly 
dmlop~orsympt~outofproportionto8!mt rotzldhar,jzwb~ 
beonujmckdbut couldbr raaedatteqaredb~ th8rbtiralf 83.OWbo8. 

/ ret0 charactezi8tic of fall4. 

\ 

i . 

. 



Pusoand in the concrata buhr on EAE island uera arrkatad 
to tip8 aOat .edc6iw in g6nSrti Ccmp~8b& dossgc t0 t&066 Kurd -8 

all thetiEd. Bamd 0ar6adlngstsko abcwdt!ae ships it 1u out&rated 
*%&nom oftb ship*spcrtom~ rouldrweiosmn,ttilO rantgem 
w bodf ~atian. m8 does wuld not Clt86 w g6D6rti amtO Of 
?8&ation d&!u388, hOWCY6?, d6cont8&in&ion persona& &ght hav6 a co* 
tact rith cancmtrattd mcii-ctivb deposits aad poei- mstrin &Ld beta 
bua8. 

6. AU. natin cracueas wets held at Krajalcin for obserrotia rrr? 

tmatmat should th6 mad da. 3x6 stationmdlcrl coz+mmttook tow 
Get6 blood 6UCJZt8, Z6C!6 pby8iCfi mtiOll8 and took hiJtOI4.48. CapA 

E. a. Ealght, (IE), US?, a radiolcglcal medical officer la8 86xzt to ZWa- 
:eh &6 Cmdt- a &tiOn 6ff6Ct8 t0 th6 station mg6On. 

Duo+ 

ecnation ras i=stitt&ed ~..a&icfpatbn of the m-rid of a s?dicsl group 

h th6 u, 3. TbTem to irrY 



w the ttirteexxth utd fourteenth day a tcrrdeacyto eplbta 
had became erldent in tb Boagelap natives involving smtlf childma kt 
within a fm days it bat! a;peamcl ia adulta. Ths epilation mu bath pat- 
md diffuse, confined mostly to the head urd particr;larl;l $n chUdrm the* 
walp insured a apatty appesmace due to depipentatian of tha &L 



. 

_c(ar fiatiings bxt in a lower percentage snd at a l&or dote 
occurmd ia tb A%un@u poupo One &&can developed what l ppmmd 
b k maporiicfrl radlstion ladona on th. back. They we= bypew 
tad m b&mmd as the athem. 

Tbw *boat operatora fw TG 7.3 pre8ented iii8 b6dge6 r86dbg 

-85 b 958mdmm 6mtto b6Jbi.n to be obsemd by the rrdicrl 
-0n16;fhrth. Sincethttimbthay~~ hadno qmptms,no rm 
fldag8aorbloOd~oa. It ir Uk6ly 6ome d$scrqsncy la bndgiag or 
rruiag of badgea must have takea place M capfbl 6xdsatioa of the 
badger by den&-r revealed nothing tzmual in the radiation to wUch 

thqwrr susjeekd. 

4 



t 

-_ 

As 8 corolsaqto -at8 treatmzit of fihe pemonrut ~8dto 
tb radiation, l valuation of the hazard rtmainiry upon rshab5lAtatira mst 
bo iavestlgated. %Ithat and Soil andater 8a1I4h8,8ddS,~ht8 8Bd 

othrCunestihle8 am b8iryinmti@bd'&h8vi~~ Of detembiq if a& 
&n the natitea maf be~mtumed to their ho36 atolls. 

.’ 
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1. Gxz?J’ f-l.: 
*. A.-s axrz~ _pese.nts the vwthr sitt;;itFo~ 2s &hQd 

prior to, at, and just efter B?AVO shot the, for the gene.& VGJ 

of the EarshaU Islands, uith specific reference to a! rrl *A 

S:*ZL!P shot site. 

.2. P?&szi=T :;L!!. 

. 

a, Gener2l S_morrtic Situation 

(1) S’m?CE - The surface chart uas dotiated by a h&k ;rtw 

SAZ cell located at a;;rodrately 34 degrees aorth 151 de-s 

e& with a cen+z2l presstl”e of ap;roaUlp lC% m. A l --‘& -- ‘-wD 

oriented northea& - southwest la.7 just off the corst of .?$a~. 

!cg* pessures in low 12tltuies lay just 2lorg the tptor. 

Flow over the Ikrshell Icflnris zre& wzt the s;st northeast %=rh 

flop, tith no marked regions of convergence or divergexe. ‘a ,A3 

ITo.9 1). kringthe preceding maral dw6tie E& p~u’z’c a 

bad beea nwv;,rY slowly eastwad, rdth a aUgh% increase ia the 

ceatral pressux% 

(2) uP.Pz? EmL cxim?S. --- fia a?po&tiu 25,OCZ to 55,0X ,Cwt 

the flor; E;attern 'kas dominated by a clockwise totatioa e&r.reC 

ne2z 5 degrees north 175 degrees east. ZAs sptec u;*s esteZiLiJ 

v&F&i fros 30,990 to gS,OXI ieet (Chart Eo. k). 3f Zljr i: 

the west smthmst. At 22,CQC feet the doti& clcckW.se rr’,a** 



r 

.- 
I 

I 

in the ~~3XI area. 

northxesteru (Chwt 

broken up by a group 

. and s!xxing quite erratic rsvemtis; however, there was a gexral 

. v;e& wind in the vicinity of 5EX1, tith the 3-d specs jehg 

very light (Chart Kc. 2). 

b. Foresest for Sbt-?be 

(1) The follukng forecasts8 based 03 the pro~ostic c5k.Z Tar 

siot the (Chazpt Eo. 5), we-x issued at the inScatud tbr Icr 

3F!!VO sh3t-tize : 

(4 

b) 

E&3 IJxs: 1ZT~: Scattered cd+, ssatterrd cLzs, 

rr’,deI.y scattered shouez. XZ!ZS : Sxface eastcr* 1C to 

15 .kmts - Ten thousand feet easteru at 15 to 25 kx%r - 

50 thousa& feet southwesterly at 10 to 25 kits - 5S 

thousmd feet southerlp at 5 to 15 &L&S. 

Ii-35 :*s: zLuEzE: Scattered c-umlus bases 23X, s=a%- 

te?d cirrus based at 35,000 feet, very tidu szat-.md 

showers . ;;Z9S: Sur,“ace 6: to 93 depees at 15 tc 23 ’ 

knot’s - Ten thoxand feet 82 tc 93 Cepes at 15 ‘K’ Z 

kots - 20 thousa& feet 9: degrees at 10 to 15 Z..:tt - 

32 thaxant feet so&her? at 5 tc 10 *.ots - tC :?.ZSci 

feet ~3 to 253 degrees at 25 Izlots - 5: tk~~r?:! rf4: 

sc;t+eewerQ* 2: 220 to 25; decreer zt 2t kxt!! - 5: 

tho;rsa& feet xzortherl F at *b 1q * 1' '.mLb3_ "0 *> I_."_ 

I 

I 

I 

__.__ ..__. ---- __- _ -._ 
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(d) 

(4 

atlLknot8 - 20 th0usd fett 230 degrw3 8t r5 ;r?%~ - 

30 thousti 350 dtgrtts at IL knots - 35 thcrusr?:‘, ,Ceet 

260 degrees at 22 lacks - l+C thocsak Zt& 25: Ctnt~ 

at 24 hots .- 45 thxsad feet 2&O degxts A% U hot8 - 

50 thus~ f-t 230 depws at 11, hots - 5;: t!33zW 

feet light ad vzriatjlt - 63 thousad feet 50 depear 

at 10 knots - 70 thmsand feet 70 degrees at U kits - 

60 thousad feet 93 degrees at I2 *hots - % thc’ar7C 

feet 100 degrees at 18 knots. 

charye in H-2i+ Icrtsost. s-13 firs: TzKrx%: Eo 

XXI%: Eo change. 

E-8 L-s: ?zzxz?z: 216 

2/S stratocumulus b2ses 

ses near j8,WO width scattered showers, contra9 

lewd 36,003 tmqop2use height 55,000 tapera%re QZ 

cuJ&us basta 200c top 5x0, 

6m tops 7ooc, L/e cCm ba- 

,tropp2use f&us 78 

r sets at 20 hots - 
~.?.:+__-_ 
.---.. 
:j kJIotr - 10 thxsznd 

westerly &end - IL 



degrees at 40 hots - 45 thozaz,d feet 251; Cc,-recs a: 9 

kinott - 50 thousd feet 8: de-es at 1C k&t - & l Jcr 

ssn? feet l&!3tl.y and variable - 70 thous2x! Itrt 6C $e- 

grees at 25 knots - W thorn feet 70 degrees ti 23 k--s. 

(2’ B-4 Eirs: T’UT~: So chap ia 34 forecast. :Z’I‘S: Cyo 

chaage. 

l (2) The AZ particle traject oxy chart (mar: x0. 6) mr ur& l ro 

brief cn the mmemat of the claud titer detcnatioa ior the retad 

levek xtiraped. 

3. SITJkTIa: t” b!iOL‘B _- 
a. Generzl S.vnootic Situztion 

(1) 

fDXL 

high 

(2) 

east 

more 

those earlier 

y-e5surt cell 

general synoptic pattens at this t’ i;CItrtC 

only by the csntinutd eastward zmvrt cl th 

(Chzrt f:o. 7). 

UrPrP I,ZXLS - The clozh7ise 

ad soutli, uith *the tiis at 

westerly (Chart No. 10). At 

circulationwest ofK:ajalein had 

spsterc had twed slQ!u zc :5e 

uper levels tezkng to ti:jP) 

20,030 feet the smX clo-;rr',so 

eqaded (Chart No. 9). ‘At X,9X’ 

feet the Zou retied dozinated by the P%c: e"'"lts rr",ftt F-C tdt- 

te? at 2303002 (Chart. ITo. 6). 

b. -For the obsemeC locti conCtic& versu *At fcxcrtt Icr t?.% :2?, 

. 



4. 

c-- . . . 

a. The weather titer shot tize deteri:ra:cd rapit~ due l A >k;;:ef 

local clcudkess. The rF=-nds ~I.03 for %iwetok and ?.ongcrti wee less 

favorable fmrn a fallout point of tier (Lxx1 !;o. 1 and 2). 

b. Chart IJo. U is the -coquted air partitie’ trajec’tories for ZATU 

day, based or! ‘data ave.ila?iI.e thro3ugh $33 hours. AqlLficaticz oi 

other levels t& those pesehted is id order sinze the ~tt~,.-r. Z.-t 

the surface to 25,000 feet was in a conttiual flux. The 25,OCG Icmt 

trajectov was esseztial&- the saz for 30,090 feet. Frpc l2,CX to 

18,003 feet the trajectories lie betmec the 10,COO ati 20,053 foot 

level pattern with the 18,3X foot most lixe the 20,OOC fact trc- 

jectozy a3d the 12,000 foot mst Iike the 10,003 foot trzjesto.~. k 

other m&s, betsee? 10,033 and 2C,K!C feet there xt have her CL- 

siderable dispersion, with the 22,036 fact level ha6%g the =roS X+ 

therly co1~33eut of XJEtiOA. _%n 6,030 to 8,033 feet, the tra?e:tcties 

2gia stmt shotig norther3.y COE?OAf?AtS, 6th the .6,ooo foot a35 SC- 

lo;i trajectorLes being generally fro= the east northea& 

5. &cumk . 

a, Briefinjp: 

(1) ‘3e outlook on the wming of 27 February was ver,r ,Cavcrable 

f& the redstie ptit of gew. 7he x3cs for shot t* we= fc=u- 
: _.. pee 

. 



I II 

(2). On the afternoon of 27 Febw, the rcr'her c~lzoi. as 

.- 
. . , 

- -. , 

‘L 

still favorable ,Aox aU, coxiderationt, especW.ly radsafo. 

Zasterly whds were fcrecast Ior skot tine Iror. the s~rZr:e 

through 10,000 feet (08@ to 090' at 1: to 23 Pacts), a35 sozt% 

westerly aloft (23a” to 250° aL, 14 to 25 knots) up to the trap- 

pause (55,0X feet) (Incl X0. 4). 
l 

(3) The briefing at IlO&, 28 February, indicated a forccist Ior 

shot site at shot the as 3/6 cdus, bases 2,OCO, tops 5,009; 

318 cirrus at 39,000 feet and xizds to be VO" at 20 knots at 

the swface (Incl 5). 

(4) titer that afternoon, the tre,? at 10,030 ieet beear ED.* 

so;;therly due to the shii'L of the high _xessure cell at lC,ODO 

feet to the so&h. Tne rmainixg hsds mm fo-recast to .W 

essentialQ as given at the ILOX! briefing (I;rrcI NO. 6). 

(5) The brhfing given at m;dni~t _zior to the sh3t t’ ct 

0645, 1 L!Lwch 1954, was as per the inclosed forecast (lxl Ko. 7). 

(6) The briefing at 0400X, 1 Eaxxh, was essentially as briefed 

at &bight. IEnds aloft fro= &he CimTISS for 2fJCX ti 03m 

were disaussed (kc1 No. 3). The levels 7,OW feet t!wuqh 

:_ 11~003 feet were under close scrutiny due to thtti va%akillty. 

.._ C tendency for a westerly direction at that led t;zs Iorstati 

(hl Xo. 8). . ” 

b. Observed shot tFcle vLnds ~2 weather: 

(1) Tne obse+ed shot,tk v&ds (06W!, 1 !krA 14%) fry the 

uss rwTxs, ~&&ok ad Zozgerik versus the Zcre:is: :%ks ZOr 

. stist t',, for t%e shot siti a--e skom i3 Table I (?.cr=t ?lc+j. 



Szrfece 

looo 

;E 
4ooo 
50= 
6,3GG . 
7GGG 
EGG0 
9GGG 
1GmG 

mm 

07c/u 

I&&t E: Vari2M.e 
(westerly trend) 

326/C? 
310/10 

2 SO/l9 
W/13 
2X)/13 

270/12 
23s/20 
2306% 
2um 

Light & Varirble 
owo9 
W/25 
cm/20 

2SG/23 
250/25 
w/35 
23o/35 
2 50144 
W/45 
25om 
2m/li, 

c3:m 
m-725 
wfu 

293'09 
32vu 



(3) ‘ITrre follovikg conditicns we-z-0 ztrsc.-rrsd at At t* C 

M (A consensus of bet the obsc,_;ations takea br It wea*ier 

officers and aerogrqhers ~tes) hoard the tss CZEIS$t r/t cm 

E&IS at 2,ooO feet, top 4,COO, l/5 altostrrtus (kroa Cscu~ 

able) uld 518 to 6/S cimu, thin. 

Sea Imel kressuzz 1006.1 Es& 
Teqeratxre 
IkK Point spl 
Surface IZad ox0 l!z 
Height of Tm_opause 54,350 rt (at G3) 

over ground zero at a?_xoz&ztely !i Anus 20 ~,),ts w 

scattered cumulus, scattered to k&m cimu u3.b barer 

to 39,000 feet and top to U,CiIC feet, and no 6!wr;rrs. 

(4) T’e 262lOO!L Feb ti observation horn Pjongerik ukich rru .‘)I 

ceived on board the ZSZS wzs garbled in traaszltsioa td ru in 

c:xidera?Ge error. It did not agzet rr’,tb ‘AC dnds mfeimd 

3x1 3Lwetok and the WEISS for that tim, in that it &mC 

soutlmesterly flow frornlO,W feet; the correct obsematirn '2~ 

dicated Ugbt nortkwesterlp flm, rscLich I=BS in a-& r’,th 

the other obsermtiom 

{5) Lo& we&her co&iticns began detetiorating sbcrta C’trr 

the dekoraticn. ELtlclmd beers derelzpd z’, 82 Iereh. ’ e 

"aaft consideration, 
. A 

ccztinaed thzouch 6 

___ __-- ~ _ _ _ 
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(1) lit 1” n p “,,% feet a belt of ou’Sr2%s 2cross the Faci.Zie, 6: bp 

pro&.z&ely 25 to 3C depees nofYh, 

tLxq$out the northern timhalls. 

stcrz ti the v%z%rLt,v of Haxti. A 

cticzlations characterized br light 

dissi_pated betzeen the eqstor and 2; degrees n&h. Cnc clock- 
. 

tise circaldion develqed’near Xx&ok on 28 r’ebruwy aoJ Cr’,cted 

tcxaz-d i&tie, gi~5’ig weak westera flow over the sbt area. 23 

gene_* sifxztios persisted th.t, u# ZWO plcs f dq-s, xit!l tiQs 

at 6Jl tizes less than 11 I=lots at Sziwetok. &alp3 at th!5a 

level was difficult and very chaqea*bLe. 

(2) At 20,030 feet, the mjor s~stefns on FiW aims 5 c’v6 we?6 

a la-ge 0 ;zdxft 20 degree6 north, 170 deg;eer eUt, and dwp 

ladle latitude txnaghs near 3.45 de-es east and la decees m&. 

2x6 la’,ter t.vUgh remain6d statiOii.Wy -6 tb8 W6&6m t-3X@ 

Pcved ea&r6rd, forcing the oxtd??ft to I.60 de-6 866t, thS6 

6outhw6rd ad mstward into the &rshti6. Thi6 tnrd =SLkd 

in sSot sSe viir.13 veerirg f.mx 6.ast t&oqh south to Weti td 

ccztin-xd atier X-30 day. Qeed6 ve,-e tier 20 hot6 t;3ts =A’:; 

tics 1 dzy, tSe2 kcrease 2 to 2?;ror:Ate’J 

2 &s. 

(3) it 32,3X feet and LC), bD33 feet, h belt 



-- 

west flow on 1 Larch, replacizg the light variable w,3s &A& 

e-xisted on 23 - 25 February. Contkzued soutkwd p~~3.o~ UJ 

flow on 2 and 3 IArch. ’ 

(4) At 50,ooO feet, the slm IIpmmmt oi the clockrrt,se CL- 

culation from 2 position northwest of 29etok to soztk ot 

Lkjuro chmged the flow gradually fmz~ north northwest to 

zttneaext to the southeast and weakened, v.!“,th flow in the lo:ti 

area becozing vest noArthwesterly. 

(5) At 60,ODC feet, no clearly defined trend uas psuL 

x!ids Tise qite light and exTatic at thid lercl, with aute?lJ 

flow at hi$ier levels. These vaz5abl.e xkda per8issdl t-a@ 

33bvD plus 3 days. 

d. Differences between forecast and observed winds : Xn -yg&4 

to the differences between fo.-ecast and obsemed rrfods, ref-• 

is rade to a report of 3ro:est L.5, JTT TZZS, by Pm, l”lle!t, 

asd Stopi?ski.- %fs zv?o,rt st;ted that studies oi thm 038ema- 

tioL?i?l error8 in upper w2’2d c5seStio.m t&en b; c3/1 •T&~- 

indicated that for xind qpeds 2bo7e 10 knots, a;;.rcd:e> If 
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~bds & observed hinds during the period oi BAT0 were Within 

t hesr obserpat ional 1 imit 8. OS the last specific rind forecast 

iwad at H mintan 8 houra, there were ten (10) winds forecast to 

be abore 10 &ots which ten be cqered with the observeb ~hdr 

taken iram the CXRXSS et MA.0 horn.. Of these ten (10) winds, 

sk (6)‘differed by 10 degrees, two (2) by 20 degees, one (1) 

by & degrees and one (I) by 40 desees. 80 per cent of the 

fozscast &ds which can be checked .i.n the imediate .locele mere 

within observational limits imposed by the equipent itself. The 

errors of 30 degrees and 40 degrees mere the forecasts for the 

levels irsediately above and below 10,000 feet. 

6. ccm~wsrms: 

a. Gather coalitions during the five days pior to &uvD day wee 

klicet itb of a favorable trend for EWD, iprolri.ng on an aver-, 

easterly rinds belor l~,OOO feet, with winds of a southerly coqaonent 

above. ~Foninus2 andWIVOmLnus1daysrere especiaUyfaoraU@ 

fraz a fallout point of vim. The weather situation presented at H 
. 

xinua 6 hotcra for a 24 hour.pewiod maa setisfactorg; however, an UP 

favorable treed was redicted to occ*zr dura the following, 24 ho& 

SW northwest rinds rere forecast for the 10,000 to 20,000 foot 
_;;.!'p _ II ..!_ 

lev&. This trend t;as borne o=t Iy hter obserPation& 

b. The foreca,ct rind directiom were well rithiz! the noti forecast 
. 

ezor, vtich mast be mticipated. Forecasts of the sm precitia3 as 

t&ose &e in meas of deae observation netnod CP"l'lat b er3eCted 

in this me%. The forecasts of 

less: e?,,--oech% the lizits of 

allcms. 

rACs doff for SLAV0 were, nehttbo- 

ttzcarr ability +hich the rzt ct ?=tse:t 

aI-- 



w,C03 foot !Stx~es for 23.8032 February 19 jf,. 
%v’,se*, hb PadicTe Zkajectories pre-d at E sut 9 hers. 
Coqieted A&r Particle Traj_..- ~~+ories prepizred zt H plus 3 hoxz 

. 

. 
. 



9m40. l ?SL,T* T%?:!s zti Tests: -v-- OCn5 208204 4EZ 6Ci?8 63504 925% ?U 

152512 P2!J 2C2722 E'7C 332528 

9X74C. ?zzther o*Jllook for 

tFersLn.g clo*tis z_Eti area. 

2/8 CZ ttses 1S tcp 40 tith 

iC?S 233. 7,'s CI nem 380. 

E5C 492636 X5OC 502730 &33D ‘7007l8 8NS33 

Wwetok end x!!(zLLngGnQ). * 

Little ctige els&ze_m. Xaetok Clouds: 

sctd isolated tops-to 60. 4/8 as bases 153 

Sk&i Clcnds: -- 6/S CU bases 18C tops iD 

rr't?i sct2 isolz%ed top to 60. 5/8 as bases 1% top 200. 718 Ci ntar 

3x. 22s %,'8 (, zt' bases l6 '&?s 4C tith 6ctd isolated tog to 60. 218 p3 

-s;res l&z to-* =_ 2x). 5/8 CI zlee 380 titer 2lO!XL Freezing level 170. 

>op*use hel&t 550 

6nd 6weu 6 feet fro0 

vsby 10 sfc rid 0510 

L -ezcp Y 620. Ze*t of co&rail Zormtion 353. Su 

E;I5 %iu6tok, W&i. Kwajalein Terdnal: 15 s&d 

teqo l0 be vsby 5 sfc wind 0615 in Igt sctd &wrs. 

. 
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ujor General clarkson 
Dr. Gram8 
Rrigadicr GeneralL!cGinle~ 
RearMndrel3rutoa 
&.ik?mm8 
&. Gib?mna 
colond cmwt 
Lt. Colonel Earbour 
Lt. Commder Wldm 

Z!he br',efing rres condmted bpt 
. 

Lt,c+ne1Bomot 
captain ~er?d, tm 
Lt. Colonel Hour. 

2. I& 2709X3 Fe&z ikather &tributZon Ckrt, ~5th the w 
Febrrrarg StreaGune - mrperinrposed themon wa8 used for the ~8aIt 8wa- 
tion brief-. The undsrsiggmd menticmd the frontal q&am fuaml Ja& 
bela Tiake, the deep troy@ associated rritb ik kich ms reflected tkaa@ 
aJl lepelr to 60,090 feet; thepresenthi~alafttothea8stafSHLTrri 
whick4masalsoraneinii rather statiooarp. !5c uxhrsicgrd fbthm Y- 
tio.?ed the easterly flow *'rorr the surface to 10,000 feet; th8 rarth 8ub 
erlybecoshg southerlyand southwesterlybel~~ft~~o~~~dtb 
this deep hi& czst of W&i. Next presented bt *he briOf* ma8 tb 
forecast for shot time: 3/S ctatwlus bases 2,000 feet, top 5,000 f&t 
318 cirrus 39,000 feet with uidw scatteawd 6bUem. %e rLd8 - 

given as per the attached forecast (kti 1). -tied m?oparW m,. 
35,000 feet &so attached is the area ZorWLth w 2833oopE pm- * 
OlG3oou czrcb (xncl 2). The underaiped describedtk 8ti-e 
jec*Yorp fomcast Syating *at 82l of th trajrctorias WW8 to the m 8S- 
cept the 10,000 feet one and the 60,000 ones which wuw calf. 

3. 3olonel 
of the bx$efing. 

2 zlcls 
z. Z&d forecam 
5. &ea fo*m%st 

Iitcoloael,mA? 
StUf Ze8tber OffiCe 

. 
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SE'SCT: z~&OOK Zeather Sefing Prior to ZU.VO Shot (B-%45 horsrt) 

1. The foUmi.q personnel were -sent for this briefing: itajar Gma- 
ral Clarkson, Dr. Gmres, 3rii. Gezmal QGinley, Rig. General rSstes, Dr. 
Ogle, Dr. Drrazle Sewell, tfr. Reeves, Capt. Knickwbocker, CoL Cornrt, Crp%. 
m and Lt. Cal. House. 

2. The metha briefing ms o_pened with a general statmmmt on tin 
smptic situation eve? the Pa&Xc area. It was mentioned that them was no 
significaxxt'change fros the briefing this morning,, and thet the math- ti 
general was holding up for shot t&m 

3. Ihe attached forecast uss presented &cl a) which stated that at 
shot t&m them rould be 2/S of cuar.13~, bases 2,000 feet, tops 5,000 feet; 
2/8 of stratocumlus, bases 6,000 feet, toss 7,000 feet; 1*/s thin cknu 8t 
33,000 feat; nidely scattered light showers in the area, but mm mmr shot 
site at shot tberrc; au3 contrail forization level at 34,COO fset. T&e trap 
-use hoi&t wzs 55,000 feet; tezperature -7a'C. Kention was pade of tba 
&C bt mints at &0,000 feet, and that the cb-us xas cawed by the flm 
around the high, located at 30 to 40 thousand feet over this ~%8~ 

4. That there &ght be some locally induced weather caused by th? * 
&nation itself was mentioned, as well as the Ii&& and vax%ble timis at 
lC,ooC feet; that these rrin& uould likely tzave a westerly coqoneat;*IPd 
tbrtthe lepr?lfrom7,ooO feetthmughU+,03C feet was also mzyU.@t ad 
mzzble, the tendency being for a resterly ccmpcne& at aU. these lemls. 

5. !Ihettrn&aI forecast forKuajaleiaaadl%&sms givunaext, stmt&g 
fAat Zake had been quite poor, tith lcm ceiyngs and freqyezlt .showerr but 
lOUldispove for shot tims sndlrouldhav'e brokencuamlus andcirnurrith 
scattered skuzrs btk area. For ?CvaJaleia it was stated that them rrpuld 
be contiqnous chowera activ5ty,sadthattkyhadbeen haviagbrolobn to OO- 
casioxaal overcast lower clouds with occasioml showers. These shouers w= 
duzed visibilityto three miles. The latest winds aloft used in this bdef- 
2ng uem the 2lOX xin?s from the USS CUETISS (Incl b). 'Ihess -8, tiw 
with *Aa &&zussion of the air particle trajectories cmpLetrd the ids 
dis~usse&& .tk taather briefing: v- 

6. Lt. 201. Zouse fdllcmed'this with the radssfe briefing. 1t=as do- 
tided to have an additiod look at the Irtest_*e3ds]at ow>& 

Lt. c01oncl, USAF 
St aft YeatSer Cfficr: 

a. iirea foreczst 
b. Find forecast 
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SECRET 
TAB B 

.- . 

‘, By the morning of B-1 day, the wind patterns (forecast and actual) 
c \ ree favorable but the treti of the observed resultant wind ptterxw 
. mm toward an unfavorable or narginal condition. NO tmnsicnt rhlp@g 

war reported on the B-2 day P2V sweep centered on asigrzificaatfaec 
cast cloud movement,on truebearing of 3OO'out to 800 miler from Gz. 
The &l day search by P2V out to 375 miler on a forecast sigxUicmt 
cloud morenat onatrue bearing of 3300 disclosed no transient ship 
pizrs except the General Patrick, rhzme course sari speed would take he 
outside tke bazardourr area by ahot tima. At the midnight briefing, the 
forecast offered a less favorable cotiitlon In the lower 1eveJ.s (10-25 
thoumUl3 feet). Resultant uiz&~ at about 20,000 feet wtze forecast la 
the direction of Rongelap and Rongerik; (pigure 1); however, it ma COP 
sidemd that the speeda and altitubs did net warAnt a conclusion tbt 
signi?icant quantities am,3 levels of debris rould be carried out 80 far. 
TaPg Site ww foressat to be rail in the fall-out area and KU Site t0 

I be in a fairly high lnterrslty area. Since tbo 3-l day forecasts gum 
dab t-g signiZicmM,y toward ZXE, a decision was tie at the add- 
night briefing to search on B day e&sad of the cloti, i.e., ante@ 011 
true bearing of 6s” out to 600 XI! d to warn ships out of the 450 Hy 
Einimunradiu6. . 

The rotdAne B-19 hour advisory to CINCPACFIS indicated 30 signSi- 
cant f&L-out fa-ecastfor popllated lbnrshall Islands, and no 8afety F 
bless on air or surface routes except surface routes between 275' Jo*&- 
wise to 80° out to a radius of 450 Ry dth possible signif?icant fall-out 
InthIs e-0 BO hmn ship- was in the forecast fall-out mea. The 
szrface rado ua~ forecnrrt for ah& time to ahot plus six huzrcr to bo 
oriented in a nmrow ssctar to the northeast end a tide sector to the 
south, ~theaadditionalcircularradaareasroUndU of rWlSti_ 
(Figures l& 2). The sector pointing at Rongelap was oomidarsd inslp 
niflcaat due to the low altitudes fkom which fall-out could oocur and &a 
to the very lig!zt winds acting on the 1emJ.s fnvolvsl. 

At tie Q?30,1llsrchbriefbg, no significant c-0 had 3eSn Ob ' 
Sme!d in the ednight ui&s received, however, a radsafe rscOame3~atiO~ 
WLS ES~ to wave the task force ships radially further out from the 1pfnf- 
m & 30 mfo a &n_unm of 50 IW in the SS quadrant. The low lc~a 
cloua was fomast to’ovemua +e TARI camp anA move onto the east rlth 
a &rag pos&'i)dlity of eve NAN. The resultant uizir poiotipg at 
Ziorrgo$J~ and Zkn,plap r&t light a& mm not forecast to +s&vti SW 
rrr'iza& de&is to these atolls. 

A< 0645 the 6~~3 detonation was accomplbhd uithout bszard to 
task force personnel. The bunker firing party repoticd in slfo, hut e 
~715 the radiation 1eveJ.s were reported rising at the bunker. Thea@ 
levels continued to rise to about 25 r/k* The firiry party w cop 

____. ___ - - 
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rlderml to be in a reuonably ssfe position 
abloto get into arell~otected uu deep 
a,-pr=imateQ 35 m/k. 

since the pcrsonnd hue 

In tha bunku, reed* 

The cloud tracking (by m-29, Wilson 2) durfng the momIag of B 
IkyMicat& no contrmtnation of conseqznco motigtouurd&iwtak 
orIT~&lngettakt&Tlsaadfeet. Theafterrroonuprfnd mission IaeTil- 
roa2 was aJO degree s&or aut to 5OOlW centered on tf~bc~ipfoi 
300 fmm a. rhring tbc up&d portion cd the cloud trackeu-ts al8sbcm# 
mdinga TWO from 100 to SC0 mr/kr et ten thousand feet. Iking tb 
aorzdag%heBDayfZVarccerpinfront o? thecloud encountstd contmim 

ation emQ in his mission. This PZVwmtepIaceibyanother,~hiJ 
completed the seamh out to 630 KY, 

A rwort was received about l.500 on B Dsy that the AEC/%YCO inH.xu- 
ment In theJwxsis of the weather detachzmnt on~ongerti bad 

5" 
ne OfY 

scale. Thuolastruaeats bad aftill scsleredng of 100 m hr. The 
I 

i_ 

off-sde repot was not tiered with concarn since task force sblp 
rem apeziencing reaUngs (while steaming south) of maw thrn 100 lp/ 
k (The BAIBOgO going as high as 1.0 r/br on the flight deck). Con- 
sidering tba distance (133 NH) and a cloud tracker at about 1945M, 1 
Yrrrcb, rqmrting of zero co&usination over B~rrgerik~ It was gwmrsUy 
beliem9dthatRonge~U~ and thetaskforce nhipsrere cnqht inageaw 
rslpattcm!& finely divided (95% leas than5 microab caseado ir 
pactor)partlcles over l idesreunovfngEZBtoS. Tber reatbci dt 

c- 
l tachmentwea advised oftMs condition, Bevedhal~r,tbsAS/?U00 

m 
t- 

EnfalelnFlQht ABBwas reque&ed at midnight to bercmthef033cniry 
mrabg. SnJaleb PUghtABISpnttarncrmrsall)kaba3lfrlrrrdr 
northoiKwaJelein,ardupto TaoagiasthePortherzruwttur&ngpo~~ 
~arialmmdingstakeaonthsfugkt ~uut.rapolatedto thogrd. 

, 

c 
c_ 

bbout2OabtbstlM&forcrCOIllme.d~T~ briefd ontbuvwrdl&- 
uatioa as uaa k-nom at thfs time. This Secluded the results of soam* 
itisl damage snd radsafe survq iaformation takea about nooa b h&cop 
tcr, reports from the sa@lng alrcrsft (F-84, B-36 Feuthmeigkts rod 
B-36 Cozrtrol), the first twelve hour cloud trackbig tissioa (Rlbm 2) 
and the first few rqorts on the *$2 to @A hour cloud trackir (KU*@8 
3). Thd upwind nisrlon for Wilsoa 3 was a 30 3esee mtta? out b 500 
XY c&exd OB true bearing cd 65 degrees fromRoagcrik, fo~orod w l 

vector& rdtsion to 17E 163~ *to ~ELSO at Rbetok. The task form CSP 
mxlcr eras advised that fairly htsq con*9alnatfon bad been uacmd~d 
ky Kbon 2 ia the sector portion of his fugbt and th#t OZm m * 

craft had be- conteminatd ln about the ssm ?u~o& The kdr fm@ 
CO&CZ was ~tisedthatthe readbp t&end tentbutifwt~ 
tb doti *a&-r mretbppght tobe onthe o-d~'of m@ltdo dtbt 
eacouhmd by the task force ahips. S5nzr the e sig3iiid m 



tadnation ms found fn regions rhich conflrned the forecast cloud tra- 
jectorfes, the requirement for #2t through g&8 kur trac&g covaaga 
was cmcellsd. 

. As a rasult of the rsport from 3oogerik, the advisory to CU;~FASFLT 
at 2000 hours B Day included mention of fti-out et Ron6aci.k plu6 tinrrr 
fall-out at Rongellrp sad other northern ISrshsll 16bd8. ?& falhttt 
um attributed to an wl2 haar changs Ln the fore2ast air particle tra- 
jectoq for the twenty thousand foot level. This trajectoq, formrly 
moving toward the EBE, was.re+ecast to move tomrd SE in a circulm 
clock&o path through south to west. The CI!EFACFIS uM.soq Lrclzadrd 
no health hasard problem for surface and ah route8, bat that fell-out 

on Bikini-Atoll, as roll a8 danago to structures, would dely rem- smv- 
cral daya. 

Duripg the trip back to EUretok on the xxi&t of B fiy, ths fleet an- 
countered a ride area of fin&y divided (qrparently less thsa 5 micron) 
pwticles which caused top-side intensities as high a8 350 mrp/hr. A= 
ropziate measures mere instituted by the Ravy Task Group Comuhr to tb . 
sfitct that dl perso~nd not essential to o;>sa deck dutie8 wmld rd 

IdOarS. Ship’s weather doom -me closed 6nd the raskdom ~6tOS8~P 

rat& intemittently to k&d down the 1-h. 

Based on the advisory from the weather detachuemt that thsir instru- 
ment was off-scale, the Air Task Group, on the morning of wl day, s(Ipf 
amonltar bym$dbian alrcraft to c~theRongarik sitoatiaa. Z'& 
aarritor upon arriving over Bung&k, reported tha atoll contaminatd sad 
requested pemission to start evacuation of persoans1. At about l300 
the modtor rqorterl readings on Bong&k of 240 mr/hr at 250 fast s& 3.2 
r/hr one lachaffthe ground. The Rongsrik cmacuation was co@std io 
t8o negasuts, the first pcnap (8 people) cow out by *30 haarr sA %he 
8eoond group (20 people) bp *35 botrrr. 

The spcLal AE/&oO lbajalein plight ABLE, requested ths ~tiazs 
~Qht, had besu Lutructed to make an in-flight repart upon r8whlng Taoa& 
(A pxlbdnary FUght ABIJ3 report Indicated l350 m/&r on the grad at 
Ragelap, U5 m/hr on the pound at Aillnginas a& csro for Rotho.) Ac- 
corSLngly, it was decided to start a destroyer on the msy to Ron@ap i& , 
redlately and to set up a Sk-16 azphfbian with notitors to check the SW- 
face condltlons at Rongelap before dark. The destroy= ms directa to 
be off Xoazelap ready to sta-t evaxaatlon at dawn the follotig w, 4 
Trust Tsrrltq’.~sggesent&ive,rith intar,-etsr mt6 requested to mom bs 
9X fro3 Xuajw to arrive at Rongelap at the sam tbr. Ths S-15 m 
set up, two xqonsible mnitors rme especi&ly briefed to m&e ?sadf3(t8 
at ti6t h&&t, use several meters of the SLLme tppe for cocparilron mf 
to r;zse a&lffc-ed types for cross-check. An average reding Of 101 r/k 
sade in t bs liring area of Rongela, - Isl6nd bjr these monitors ms Ussd in 
the decision the sme rdgkt to order the destroyer t0 COErSnfe Wacuatloa 
qaations at dam. Evacuation operations began about 0730, 3 kch d 

._- . 



ad T(CO completed by 1030 the sme date. Interro~tlon of natives dlw 
closed that all ~8rc present except 17 rho m-e fishing at Ugb~o. 
?oUodng the Rongebp opemtion, the destroyer prow&d to AUlaghao, 
r-4 the reaaining 17 and proceeded to Kwaj6lein. A t0tel of 17 aslU, 

~O~~IELEU,~~ boyr and 4 girla mreremoved.by destruyar mddiscu- 
barI& at Euajaleln. l6old and sick ueremved ataboutO930@ FSH 
to xma$sleio, Decontamination of all native6 ~66 6ccomplfshtd dwbg 
thetripto Srajalein, 

. 

r’ 
f’ \ 

Th0itrllrep-t frorAEC/mo Flight ABLE irrdicated utirlk ground 
contmination at 2~,0 I&Y at 16%X, 2 kch and 76 m/k at&bout 1'7l6Y, 
2 fchat&Uuk, ths nearest populated island to tbs south. Mksr, tb 
nearest lslandtothe northwas deterrdnedtobe unpoplated ad contaw 
bated to about 750 szr/kr at about IbOOM, 2 March. Tao@, the nert 
marut isl& to nmth use 1.5 m/&r and uxpplated. Based on thwe 
facts a deciszon was made to start anothar destroyer to Utirik to m 
tlcipatr an order to 8tart evacnetl~ at daun on 4 Bach. In the mwn- 
tfrPe a FB mm set up to gad mrvey Utirik on 3 Earch rfrilc the des- 
trqer was an the mq. The ini'%nity dose of the Utlrik natives ms cow 
pted at 58 C. The d&don to evacuate was made and the destroyer oc 
deal to start emcustian the follodng morning, 4 Wch. A tatel ab 
47 rales,5$ femlcs, 26boys szA 26 girls rereremoved, deconttited 
onthe destroyer enmate to Krajelein d disembrked on 5 Ihrcb, Qaw- 
tioningof~tirea disclosedtbatall badbeenremzmd. Thodestrgm 
whichevacuated Rongelapd Ut;ril: wme directed to obtabdrixking 
86tcr awes &%6 tbse atolls. A check of the wter mm&es in&cat& 
fko~2to 28tlmea thetaskfarcestandard forfkllti3me usrg& 

Tith the decirion to evacuate UiArlk made d the m~~h3xm-y set ia 
motlm to accoqU6b tkdr operation, the 6tatur of Ailuk maa put up far 
ccmldaatlon. TU.s atoll has a ppulrtion of 401. The Safinlv dose 
mm deter&n& at less than 20 r, i.e., less than the mAn3mm standard 
u8ed~theta&farco far itr 66lpungrlrcraix crew6. Tbbruthe _ 
ma$wfactorbthb decirionnotto emcuatediluk. 

During the afternoo~of 2 Koch a dkective was issued to are&to 
Krrjsle5nf;POOFU&tsBUZB and CFARUL These fkights COVB ti &r- 
8U Islands south of Kwajslein. The flights rcrre set up on the msu- 
ptiontM, the trecQ thoussnd foot trajectory could hsvc brought con- 
txu&nktioa aramd to the south and rest u~4 corrtaainated borne of tb, 
southern~s~. The flights were aecuted on 3 March, Bo sigal- 
fbentgrou&coxxt~nationras iad. k~additiondlC?OO typfl%ght 
ra~perfcmmdorer the Gilbert Islards fur the mereesons. lo1i@- 
ficent COnt~tioa was fou& 

Onthebssle of FUghtr ABLZ, W sn3 C!?AW, It was detct&ned 
thstrro fbrther atoll8 rould need to be evacuate% The affortruthrtt 

. 



forecoac&ratsd onthoscpo@ated atolls indlcatlzgmro tbrnl0 

7 

mr/hr atH@s 24 hours andrhichrere aat evacuattd. ?wttL pp~ 
posea specirl E3suTeywas setupllndathstechuical direetSonaf P. 

> 
d 

Thmss 1. Ehltc, H Dir, USL, assisted by bjcr Robert Crea, & JT? 
SEvE23, to start from Kwajalein on 5 &rch by BY, 

/- 

L 

. 

Pollolrlng the survey tier Dr. Ehlte and Eajor Cma, the nut 
effort was directed toward aquirlng data on the evacuated ato& ia 
order that the effects of the radiation cc&d be bettrr crrlnrtd. 
The lnvestlgatlon included grotx& mmitori.ng and thotsklagof soil 
and water sa0$es fro= livlag sress. Secondqy puposes Tee effortr 
torakcctheadverselmpact onreal ardpersonalprqert~ofttb,~ 
d-s, to determine radiation data of sclentlfic interest a& to 
evsluatethettie ofreoccupancy~thefarmer inhabitants. TUs ri- 
fort-6 sssignedto adestroyer iaorderthatrorkingpartles would 
have a floating bass for opkratlons ashore am3 deconts&utlon f&l- 
ities afloat. The technical direction of the effort ma pbd dr 
the supezM.sion of Dr. Herbert Scoville, Tech&ml Director, Lrmd 
Forces Special Ileapons Project, assisted by representatives of GASIS 
Project 2.5a. The rehab2.Utation partion of the affort was pkcd 
under the srrpervislon of the commndAng office of the destrq?. The 
paAyrith a@pmed depmted 7krchforKwajalelntojoin riththo 
Tmst T&t- representative in a WY rendemus with the destroya 
at Rangelap cerly morning of 8 MarcL, 

Arrangements reremsdeto afr ship soil andrata smples to 
Health axl Safety Lboratorg, AX?, Bes Tark OperaMono Of'flco, Attm 
tioaMr.hrrUB.8enlmd. Mr. Eisemhd was requestsd to p&do tha 
tab force withdecay informationand actitiwparunit ueaoatbm 
sofl sanples and actlvftypar unit volume 0ntImtatm 8a@8s. 8, 
was alsorequestsdto make mch other snslysis as hethapght nwes- 
sax7 conslderingtheunusual circumstsacm and idareSt b=VObd 

rktsiled ~po2-t~ ~*.'Bhit0, Dr. s~odlle ard War Crea bwo- 

bee~distsihted s~telyto interested agencies. Contmsmqs 
of the ewacnated.atolls have been made for picking up of aab& for do 
ical 8ttdlt6, rehabll%tation & for studies of swine life. Rcpods 09 
these activities uiJl be included ia the abme dfstrlbution as thg k- 
cone avail&la. 

6Incl - RICHhRD A. - 
R&Safe factcrrs Considered at Lt Coloml, USU 1. 

2. 

, 3. 
* 4d. 

5. 

6. 

____ _ _ _ 
the lOea RadSsfe Comzsnd Rief- Chid, Tech Ops Ranch, J-3 

be. 
kmo for Record: with 6 Incl covedng 
Rad!hfe Rlefi.ng material as presented 
at Cnrd RlefUgs for BRAVO. 
Macuasion of ofr-s1tt Fell-out. 
ClourLTYacking Operations. 
m: Protection of Transient Sbi~irq 
During operet1on CASTI& 
Andyuls of FaU-out Follorfiy Bilxvo 
Zvezxt uithIIncls + 



1. R88ultant Wha diap3~~, fOF6C8St Wb& fOr Bm HOtu. 

2. swacfb RIIDRX: H to H plus 6 hous, bearings, radius, 
hot areas, cool areas* 

I 

3. 72 hour cloud trajectories given by xx ofricer to WI- 
vise Brftish end cmcpbCFLT. Seqling area and 30 sampling 
area; need for penetration authority. 

4. Air IUGX: Not used at briefing unless requested. 
air ?!EX sotted and displayed in RadSefe Office. Does not 
basicallf sect decision. SampUn region given by hodo6raRh 
or 72 hour trajectories. 

. 

5. Outlooks: (3ased on). 

a- Bikini (hodoyaph) 

b. Eniwetok (hodo6raph) 

co Ujslan6 (hodograph) 

d. N:tlve atolls in SE @ad (hodogaph) 

8. Control destroyer (hodograph) 

r. ATF r0r YAGS (aOaO6-ph) 

6, A,ir Route6 

(1) T&U y&ko (72 hour trajectory) 

(2) T&CU ~mjalein (72 hour trajeotory) - 

h. Surface routes inside 500 rciles (approx’l day cloud 
,trwel). plot of transient ship chart at brief- (hodomaph) 

g, :. C~G~J,C ahisory (72 hour trajectory), mtiY6 oat- 

lcok; Air a’ suzfece routes. . 

I . 

\ _. 

6. suazary: 
(Favor&ble ercezt) 
time. 

Evaluation as (very f awrable ) (Favorable) 
(Unf avoreble ) BadSaie condition for shot 



3 Ysroh 1954 

XELOUEDUU FOR RECORD: 

SIBJET: RedSafe Materid Presented at I%ather/Ba~afe c-6 
Brie rings ror B~VO 

. 
. 

Attached hereto are copies of material presented to CJa 
SI3VZH durw the period H mlaus k8 hours through H minu8 2 
hours-for BFuVo Pent. . 

6 Iaclsr R. A. HOUSE 
1. 

. . 

. 

I 

I 

I 

I 
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cJzFsx3as 

CJTF mvlm’[Imrrar) - . 

. 

2620162 FEB 5t r 

O~IORITT 

x 
x I 

Keather outlook for slot day follopis: clouds and weather: 

Scattered cumulus, scattered cirrus, widely scattered showrrr. 

?&ldS: Surfacs, easterly- 15 to 20 knots; 10,000, easterly 10 

to 15 &2ota; 20,000, easterly.15 to 20 knots; 30,000, soutteastcrly 

15 to 25 knots; 40,000; southerly 15 t0 25 knots; 5O,oOO,' 

soutirn-esterly io to 20 knots, 60,000, southeasterly 5 to 15 

leots. BadSafe outlook vary favarabti 

I 

I 
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Teather outlook as of 2705002 for Eravq day follows: Clouda 
and W8atb8r: Scbttered curntius, scattered cirrus, Very widalf 
scattered ahowrs. Zhds: S~hiCe %O 1&ooo feet, 8aSt8rij; 
15 t0 23 knots; 15,000 t0 25,000 r89t, easterly 10 t0 lfi 
hots; 25,000 to 30,000 feet, southerly 5 to 10 hots; 30,000 
to 50,000 feet, soutLtvesterly,20 knots; 60,000 feet aczmtoaestar~ 
LO to 15 knots. ~ads&e outlook ior EniaHItok and Ujelan& wry 
favorable; outlook for Bikhii favorable. 
00 oonriraation ot execute order (Item 38 
Graves and Reeves recommend oonfirmatioa. 
objection. 

Request you tiko Rction 
chectiist). O&o aad 
mlton intarpo%er m 

LTCO& 3ONNOT LT COL C 0 3ON2?CT 

X/R: bb8rS pre Sent : Groves, Ogle, zeevcs, 3ozuBot, s@3r, ‘;qauC 

1 1 

Dr. Graves Called d&n Eruton. ?S 


