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IN‘IttODWCTIiIN 

A zmber of 0rgarrlnrfion6 have made observatiaam of radioactivw 
fallout from the bursts in the Paoifio Pmving mound. As thra bus 
opparentlybeenno prevlou6 collectiaaofthi6 inform~tian, this 

report attempt6 togathertog6thrtb faillout datm fxva and near 
Bikini and Eniuetok atolls. Th6 q-qsr wind data approprlats far the 
study of the close-in fallout frola aaoh Of the bursts is also &mu. 

Thm~ are uncs&ainties in intsrprating sons of the fallout 
_- _mrsurements and in the ohoioe of the appropriate dnd da& but 
it ia felt tbrt 
Beddng 6eriB6. 

Joint Task 
uork. 

this Stpnao~ might be i&ii in the foZ?thCOii!q 

Fart% ? provided the fbrndnl 6qport for %hb 

, 

FALLOUTMTA 
I 

I 

Tables 1 and 2 descr%be the Im.Ms considered in this repart. 
Figures 1 and 2 show the l.ooation of the ialanda in Wwetok and 
Bikini atolls, respectively, a6 well as the barge station mmb6r6 

ad location6 for the CMTLE series. 
./ 

!a::_ .l! For each of the bursts, l map is shown (pigums 3-14) M&oh 
give6 the following information: (1) the dose rate luf3a6urBmBDt6 
convsrted to H + 12 hours in adlUrmtgens p%r hour, from tha 

/ 
I various source8 as idana%ed belouj (2) the approxirmte t&m of the 

arsrsurementinhour6 or d6y66ft6r tb 6xpla6ion,5npurenth66i.~, 
! I as (H + 3) er (D + 2); (3) a sat of mabers indimtirq appraxlmte 
i average 82Tival tzinle (intie afttirtb8axp~o8laal)ofthe fallout "in 

circles where the t&m6 tll6 e6tLmtad f’rom the fa&lout plot and in 

1 

scpweswhere itwas basedon aatualxmwmmmts;(~)ananalyal6 
of thb total dose from tAJue of fall to Infinity, in roemtgeIl8J rxuI 
(5) a weighted hodograph for a particla uhioh takes one hour to fall 

I froze 35,000 to 5,000 feet, (a particle 291 &mm6 An dirraetes if 

I 
spheric01 and of specifio grawity 2.5). 

CEimmim Data 

EI.gurea 3-6are for the@f@3ii3~&882%88. TherepOrts wed 
in preparing these map6 are a6 follow6: 



beem made fmm rn altltads of from 10 to 20 feet, 
the observh&om were crmsidarsd repmentatlm of 
xvwiings three feet &mm ground. Thaafare, the 
dose rates shown lpey be about 15 permit too 1~. 

a. WT-6lS (Proje& S.&b) 8ature, In-Q, and Diutzi- 
butioa of Palhut fmn If5 Shot. Barims fiypea of 

_ -zuuwm -(-a, -tal,urd differeatirL) 
wwre used In thk opemtion but the repcirt (Figure 
4.1,page &)dldnat demribe houthevarioua 
gomm dose Mtm m2% derilmd. 
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The mbsaripts axi data in Pigurea 7 and 8 denote the 
following 8omces of data: 

a - Rarr~s from tnsrioua clollec~. 
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d. RR-934 -&ration CASl!LX, Swnery Repart of the 
Ommumd&,Ta& Mt13. For erhotl,an8nalysis 
is giv& of the gamma radiation field In the 
oia$ziity of Bikini, a8 tmll a8 for m5re distant 
,qa&s, apparently ba~donp.mlMnaryrnofyrPia 
,pf the bta &ich appears in t&f3 above cm!LE 

,.y 
/reports (a, b, c), 

;A. Bad. Safe.IntmwityFile (Origimldatafmn 
I' 

.. ’ 
JTF-7.3). Them original deli were wed to augment 
and comot the Rad. Safe. @mm mrvqy reo~s 
frow the Fm*ct 2.5b report. 

f. 'XILR-912 - Frojeot 2.i. Evans sA.gaaX &&oratory. 



8 (Shot i) - 

8 (Shot 3) - 

a (shot 4)” 
aTC (Shot 2) 

a\ _ 

Awmge of Rad. Sorfe. and/or 
Project 2.58 d8t8. 

Project 2. j dat8 - dose ratm 
bi3lieved to b8 too large. 

Project 6.4 data. 

-Total colleotor data. 

aa (Shot 
0 

b -ILad. 
2*!3J 

B - Rad. 

&I -, Qtximd paper data. 

Frau Projsct 2.3~ report 

Safe. garum mmy and Project 
d8ta. 

Safe. reams with baclkground 
subtmcted. 

. 

i a 
E - Prelirrbnary eswtes of gamma radiia- 

tion, shtlt 1. 

mmrm912 

F - dose rates sstlmated from film badge 
end dosimter data. 

From IlIt-915 

C - estixmted dose rote. 

m 

@iEEtfEOLfSE. The many Bad. safe. nmmxremta listed in 
Figuree 3-b near e4ch of the burst sites show 8 Urge nnge of 
ectivl4q. They were not t8kea 8t the sam spat, howmer, but show 
the gr8dfent of ecrtivity within the first half mile or so of the a 
burst siti. . 

nm. Th6faUoutfromrvx-2 (IilIIa)orlthenor.thernisLoads 
af fitall tm8 AOt disi&q@&ible fmm the high residual ectitity 
ti m, 80 Xl0 IW8SUJXIBl8IitS U8r8 8%Sltlsbli3 th82%. 



CAsTLe. The CA,STU Red. Safe. sumeys wre generally made 
betwm and l.lOO local time exoept on shot days, when they 
wre generally made betwen 1200 and 1400. 2%~ the helicopter 
nmmarsmmnts the dats wu-e ctonverted Co gromd readings by use of 
the oorrelation curve far air to ground readings from the raport 
on Radiological Safety Operations for the Upshot-mothale series. 

A~oor 
""j 

to the Project 2.5 HJ.Ul Report, fallout after 
Shot 1 (EUVO began on the eouthm and eastern islands of the 
atoll snd at the Ugoon ate tions approximately l/2 to l-1/2 hours 

s after the detonation.’ The mean diameter of the particles observed 
for seWra1 of theee stations was about 90 micros. These times 
of arrival and this particle sisa are imonsistent with the nom81 ’ 
fallout pmcest, and same mechanic other thsn transport by the 
wind of individual falling partiula6 is suggested. A possible 
steahanism my be descent in rain drops from the column of wter 
whioh aomtituted~ the bulk of th6 visible xmolmr cloud. It is 
tal.iaWd that part of the o&m drlfted to tlm sotrth and east. 
Also, in WT-917 the charactsr of some of the lagoon smplet3 in 
question ws described as a slum-y deftied in one seok@n of ths . 
repart as %he appearance of sea wtar plus slaked lime suspension* 
and in another described merely as being wt. The ohemiaal analysis 
of some of the pertinent salrrples reported as wet when collected 
showd no evidenoa of sea water, so thst whatever moisture tea6 
FeUeXlt pZWb8b3y Came fram Z%in wter. 

nor Shot 6 (NECM) the Rod. Safe: readings wre made 8ppro~i- 
. apt&y OZIS day after the detonation, but to avoid further’clutter- 

ing the. D + I has been araitted frcm Figure l.h. 

i 

For eauhof thebursts cxmsidered inthismportmattampt 
~88 m&de to eat&ate the me611 dnds at 6hot time through various 
layem in the ataIo6ph6re to the ~,OoO foot level nearest to the 
top of the cloud. Thaae wre genay obtaltaed by plot- th8 
balloon po6ition as a funutlon of height, based on the origIna 
resdinga OS satit and elevrtion angles, ard the ship’s course and 
speed in the aase of shipboard soundings. TEA the selected alti- 
tudes betwen which man winds wre de-d wre interpolated on the 
ouma 8nd tha Teator diSpbOeasCan~ b8tiCaa SUCM66iW heights WIV 

measured and ths man orpeeds and dirsotlom obtatied. zh 6 few 
cases w&e the orQlna1 data wre unavaileble, the pUbUshed 
coded wind rasssagea wre wed to es&&e the man @Ma. ,WsuaUy, 
ths nmau wind6 wre obtsined for a sotpzdiag before &I 8 sounding 

‘I 

,I ! -.; 
)i 



after shot the, aad an lnterpolatfar tam made for the ahot time 
dnda. Uhem those t?unmWge neerby In tlm snd spoue did not 
remh the altitude of t&a clotad top, mxndings num remote in 
t!.lm aId 8paae were UFled to estate the m8n uinds. Bta attempt 
am nmde to consider time and qaae VrtibiUty in the uind. 

The times of fell’ through S,ouo*faot layers of selected siS!X38 

of 8 spherical particle af 8psoific gravity 2.5, for a tropical 
oMsrphera 88 ooaputed by H-lXvi&.on of the. Im lllpHLos &ienti.fic 
&bare_, am given in Tima 4. 

The f;knes for fhe 291 Miami l..ine were used along tith the 
l mmmd ls~illl win& ia dew the positions of the 291 n&mm 
Line in I%guree 3-4. 
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Table 3. Estimated 
for Ia DOUSE, 

cilumHousG-1(m), 

MeanShot TimeWinds 
IYX and WTLE Series. 

4 

1934 CICT, 7 April 199 

sotIndixlgs 
m- 

(1000'9 of feet) 
Di3WZti0n speed 
(degrees) (knots) 

Used in 
E&Jute 

O-5 
$10 
10-1s 
15-20 
20-25 
25-30 
30-10 
to-93 
9-55 

2% 
254 
3% 

is; 
1:2 
1,2 
192 

?Z 
1:2 
1 

1 - Itok, 1%) @CT, 7 April 199 2 - Eaiwetok, 2I.00 QCT, 7 AprU 199 . 

, 

l-Mmtrsat,190Qcr, 2OAprillPP 
2-Ihhetok,2lOOWT,20Apr3=951 



. 

Table 3. (Continwd) 

t3~am~0usE-3 (WSORGE), 2230 WT, 8 my 199 

Layer 
(1000‘s of feet) 

Direction 
(degrees) 

'Spe&d 
(knots) 

soundings 
Used in 
E8timate 

O-5 
510 ’ 
10-15 
S-20 
m-25 
25-30 
x-40 

gi2 

253 
261 
263 
243 
221 
207 
221 
22l 
131 

24.3 293 
26.6 293 
2:: 293 

26.4 22’5 
21.9 213 
19.2 2,3 
8.4 . 
13.3 

1 - ajuro, 2046 QC?, 8 my 1951 . 
I 2- Eniwetok, 2053cm!, U&y199 

3 - miwetok, 0245 WI', 9 By 19% 
4 - xajuro, 0245 cm, 9 my 199. 

QREEIJHOUSE-4 (ITEH), 1917 cm, 24 Hay 19 !a 
I 

Soundings 
Iayar Direction Speed Used In 

(1000'8 of feet) (degrees) (knots ) EChblUbtO 

O-S 075 20.7 1,2 . 
S-10 9.5 1,2 
10-15 2; 6.4 1,2 * 
s-20 287 192 

Ez 

;:: 
12.0 ?; 

30-40 8.0 i 

1 - Enimtok, 1500 WT, 24 l&y 199 
2 - Bniuetok, ZlOO WT, 24 %y 1951 
3 -Klu3faie, 2lOOQCT, 24my195l 

. 

4 

’ ‘.. 

l . . 
. 



'Pable 3. (Continued) 

/,?j"&_ 

IVY-1 (ma, XI15 GCT, 3l Oc!tober~* 

Layer 
(1000~8 of feet) 

Dbe0ti0Il Speed 
(degrees) (knots) 

soundings 
Used in 
Estinrote 

l- 

:- 
49 

5: 

O-5 090 
S-10 095 
10-15 US 

g-g 
125 

2G.3 
170 

30-40 iii 
lo-50 

iikE% 
lift 
loo 

70-80 
80-90 “22 
PO-100 250 
100-110 
110-120 ig 
120430 
130435 (IO0 

Kwajsleln, 2lOOQCT, 30 OatoberlP52 
Eniwetok,lgm3cT, 31 Oather 1952 
Skini,2lOocm,3lcwoberl952 
Kwaie, 2lOO’ WT, 3l Outobar 1952 . 
Mn juro, 0300 WT., 1 lovembr 1952 
Eniwetok, 0300 CICT, 4 IPoveahr 1952 

14 23 
2:3 

:;3 

?; 
$3 
253 
53 
~4 
~4 

194 

2. 
6 

. 



’ ‘_ 

4.P 

Table 3 (Continued) 

CASTLE-1 (RUQO), 1845 OCT, 28 Epeb-ry 1954 ’ 

SoIldiqp 
Iayer Mrectia speed Used In 

(looo'8 Of fW?Jt) (degrees) (knots) Estinrrte' 

O-5 
$10 
10-15 

z-z 
25% 
M-40 
4b&*. ' 

6Q-70 

7E; 
90-100 
lOO-llo 
110-115 

1 - Roqerlk, 1500 OCT, 28 
2 - m clctlFtiS8, 1707 m, 

3 - Bniwetcik, 1800 MT, 28 
4 - uss CurtaBs, 2oooocT, 

075 2,4 
2 ' 2 9:s -2 294 2,4 

285 U-6 
282 18.4 ‘;t 
g 38.0 25.8 $4 

38*? _ 2' 
3lb 
09 702 . 3's 
083 3;s 
078 3,s 
080 $:i 116 

E: $:; . 67 8 

Fabrprry 1954 
28FsbrusryW&- 
FebrImy1954 
28mbrtmry19p1- 
psbrtrsrsq4 S-Rongerlk, 2lOOCET, 28 

6 -HIB$DO, ~ooGCT, 28Fatrt~r~rW54 
7 - Eniuetak, 09OOOOT, lHsroh19!& 
8 -psliwetok,o3OOOOT, 2Xarah1954 

cuTui=2 (~),183OoC& 26Mrch19% 

SOUldingS 

Layer DiribCtiiOXl Speed Used In 
pOO's of feet) (degrees) (knot8) EatlxIutc 

O-5 067 13.9 2,3 
$10 133 53 2,3 
10-15 123 10.4 293 

z2 121 093 ii:: x9; 
S-30 188 10.5 2:3 
30-40 ’ 189 16.7 293 
to-50 * 
z% 

1% 10.2 293 
6.5 8.3 2 

w:so f.E 
Ei 

, k21 

* 

26Mfwcihl9p1. .j 
26 Mmrah 19% : ; 
26 March 19% 



Table 3. (Contiued) 

GHT.LE-3 (KOOH), 1830 WT, 6 April1954 

soundi.ng8 
Layer Dlrl9ction Speed Used in 

(1000'S of feet) (degreea) (knots) Elvtisrte 

173 
182 
206 
a6 
w. 
248 
2!54 

13.8 Lb 
12.5 
11.7 

1;2 
1,2 _ 

12.0 
16.8 ts 

. 16.1 
24.4 

1:2 

36.0 
112 
192 

30.0 2 

1 
i 

asm4 (IJNIOH), 1810 OCT, 25 Aprii 19% 

‘I: , saurldings 
U.r6atim Speed , Waed in 
(degrcrer) (knot@) Estimte 

2l3 
240 

z 

% 
095 
083 
085 

233 
293 

22:: 
4: 
213 
2,3 * 
2,3 ' 

m--- 
la3 
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Table 3. (Coatinwd) 

193 
Is3 
113 
b3 
3 
L 



Table 4. The pime; of FsllThralrgh ~,OOO-foot&prs (hours), 

JN=- Putlole siee (mioroIlt3) 
(looo’8 of feet) 1025 555 375 291 162 120 100 

.008 .027 

:z l g!i 
.oll :030 
.Ql2 .03l 

.ol9 J&l 

.022 .044 

::," l g 
,027 :0$5 

::z l % 
.035 :Q69 
.03? .w4 

.op .l9 933 .45 

.07l A.9 033 045 

.072 .l9 .33 .45 

. 
. 
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Figure 12. CASTLE’“lJNTUW NE4 -a9- 7 
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