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I. The purpo e of this supplement is to analybe in greater cetail the fall-

out from JANuLE - Surface shot utilizing air readings obtained by the Air Force

-

Special Weapons Center, : s
If.' During Operation BUSTER/JANGLE (R), the Air Force Special heapopa Center
collected rsdiocactive fall-out deta from the air to e distaﬁce of approximately
150 miles downwind, gince the air monitor's logs show the gamna ray reading,
the time, the altitude and grid location of the aifcraft, it is possible to
extgepolate the gamma ray reedings teken 15 an airplane to a reading 3 ft above
the ground, By this method the fall-out hés been‘plotteilln Figure lc in

terms of infinity dose in roentgens assuming a decay rete of t l°2. Figure \Qﬁ

lc gives only the fall-out beyond 10 miles of ground zero, The fall-cgﬁfgégﬂrﬂs ﬁf
v¥ithin 4 miles of ground zero has been studied in great detail, end it appca;g
t'at 11,58 of the total bomb activity wss deposited immediately downwind with-
in 3.23 square niles, The Jdonnwind fall-out beyond 10 miles Irom ground zero
irdicites that approxinetely 60% ¢+ 20% of the total bomb activity was deposited
on tre ground, This means that approxirately & total of 70% + 20% of the
reoidnel aciivity of the JALLGLE - Surface bomb fell-out dosnwind, 4&n inspection
of Fipure lc shows that tkere is & mexinum fell-out imrediately downwind, then
trhere is & second mexinum zpproximetely 20 =iles Nh? of ground zero and there

is & third =zxizum at a distence of 65 miles NWE of the terget ares, A wind
vector plot shows that the second ~exizum wes ue to fsll-out froz approxi-
nately the 9200 ft msl level of the cloud, snd the third maxiéum was due to
fgll-out fros 13,000 ft mel, The zininmum between these two maxima =as due to

e things in aind the f2llosing

(ﬂ

fell-out froz 10,00 £t z2), Keening the

cuotation is msde frot Page 71 of the &FEWP Report on Project 7.1, "Transport

C3-37.455 TL,/



of Radioactive Debris fron Operati;ns BUSTER and JAIGLE,"™ WT-308, SEC:ET.
"The JALGLE - Surface cloud reached s maximum héight of 15,000 ft asl
in 4 minutes andlAS seconds, The base of the primsary mushroom was 11,000 ft,
4 second mushroom composed of surface'dust in an air current which was heated
by the hot crater formed and its top reached & level just beneath the bsse of
the first mushroom, In a minute or ﬂwo, diffusion had closed the gap between
them, but the rosy colored upper mushroonm remained'distinctly separated from
the lower, grayish-white aushroom,"
The above-amentioned quotation shows that there were two mushrooms to
the J4NGLE - Surface shot. The top mushroom was 4000 ft in depth (from 11,000
ft to lé,OOO ft @sl). The lower mushroom had its top at 11,000 ft. This
aeans the centers of the ﬁwo mushrooms were at epproxinstely 13,000 ft &nd
9000 £t ~sl, These csntars of the mushrooms coincide with théXE;o msxima
shown In Firure lc and increases our confidence in the fall-out data collected
by eirersft, It is assumed that the particle size of the sznd in the lever
mushroom was 70 microns in Alsmeber and the particle size in the u;per ey

mushroom was 0 microns in dianeter,

furing Operation TEAPCT (SICEZI) with 2 yleld greater them 10 KT, Frem &n

cu

of the ore kiloton surface shct at JSNGLE, it appears that a 10 nT
snot would te potentially hichly coantarinating. Figure 1d shows the szsunzd
fall-out from a 13 KT shot dectoreted on the surface at KPG when ths verticsl

wind iisiribution is as follows:

LaVEL WIND

Surface 120° 2 knots
6000ft msl 170° 13

8000 180° 15




LEVEL . WIND

10,000 : 200° 20

12,000 - 200° : 22

14,000 ' - 210° 25

16,000 : 220° 30

18,000 . : - 210° 35 _ ,
20,000 210° 40 .
25,000 - 200° 50

30,000 . 190° - 55

35,000 2100 55

40,000 2200 60

It is assumed that a 10 KT boamb exploded on the surface will rsach 40,000 ft
msl, As shewn in Figure 1d, the fall-out from a 10 KT Surface shot is |
highly céntaminating. It may be possible to choose e weasther situatién where
the contamination does not hit cities like Ely, levada, but it would be

almost impossible to prevent fell-out into sorme pobulated connunity in the

r

r
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periphery of the test site, The fell-out frca s 10 KT Surface shot W§%%aﬂﬁénitﬁ ﬁ

. A . c N . 4 &‘;ﬁicf\
extend out to approxinetely 200 to 250 miles frca grouni zero depend ng % VES

|'\C';“"
the speed of the upper eir winds, Eeference the r2construction of fall-ocut
shown in Figure ld, The {all-out area has been nade wider than that enticipated
in order to account-for the normal dispersion of the fall-out abcut the =ezn

ncsition indicsated by the H-hour winds, It is Lecuuse of this that the per-

centugze fell-out shown in Figure 1d may be 1007 or greater., This aay be

confusing to the reader, but in our opinien, forescast fall-out plots shewld
either indicete the probubility thet the fell-out will be in & given arcu by
indicating & circular probebly error, or by widening the area of fall-out to

account for the probable variation, It is believed thet the radius of the 2§
circle may be indicated oy a value ejual to 20% of the radiel distance of the

fall-out from ground zero, or the cdistance represented oy a cngnge ir direction

of 15° from the calculated fall-out direciicn., Hence a varistion of % 15° in
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direction and ¢ 20% in distance should be expected in the actual fall-out as

compared to the fell-out calculsted from H-hour winds ueing Stokes' Law of

'Fall-out.

IV, The problem of forecasting fal;-out areas and intensitles is complex., It.

may be possible to formulate a theoretical fall-out plot if the sand particle
size disﬁribution throughout the cloud were known accurately. After analyzing
the fall-out from the ten tower shots of TUMBLER/SNA?PER (R) end UPsHOT/
KNOTHOLE (R) test operations, it is still not cleaf just what is the actual
soil particle size distribution in the etomic cloud from tower shots, This

is because during the domestic itest operations there is very little direction
shear %o thé winds, If the direction shear had been large, then it would

have been eesier to detsrmine the sand particle slze distribution, 4s it.

stands now, it may be that the everage particle size of the soil is 70 mi:crons

in dizmeter and the size spectirum is smsll, or it may be that the pasrticle size

in the cloud is & {unction of the height, For example, it was assuzel in the
main body of the re¢port that the average particle size decreased with helipht
R
-ushroom wus ussuned to be betsesn 80 and 60 microns. However, it r"-y ve L.
~oesivle 0 prejzre & fall-out plot which approximates the actual fell-cut
by assuning thet the soil particle size thrcughout the cloud is 70 =i:r:as,
It is uescsuse of this uncertainty in particle size disiribution thzt *ha
writer hes mede ro etteapt to cdevelop & formuls which will indiczle ‘*e i{n-

tensity of fall-out accurastely. It is the contention of the writer that if

Vo
P IR
'

from 125 to 90 microns in the cloui ster, and the sand particle qlzehig tihe f.l

Lo

the sctusl fell-out plois are studied (figures 1 through 9 of main re:urt) <hen

it would be ~ossible for thz reader to deternine for himself whether & - Jen
shot would be notentislly contzminating or not., For example, if the Tirotell

qoes pot tocuch the zround, the sercantege ferll-out will be 1% or lere, hus {f




between 10% to 50%.- For this reason ap attempt is made to give some guidance
to the reader in the main report as to the order of magnitude of the intensity
of fell-out and the general area of fall-out. The method is illustrated in
lFiguresilb, etc of the main ;eport..'kt some futuge daté, if there is more
accurete 1nformationravailab1e concerning the soil particle sige distribution,
an attempt will be medé to prepare a method of indicating more accurateiy‘the
intensities of downwind fall-out and tbé areé of contamination, The method
indicated in the main body of the report to forecast the fell-out should not

be construed to be accurate beyond indicating an order of magnitude,
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