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ne Procedurc for Ground Forecest of Fall-Qut Contamination from Nemimal
Bombc Exploded at NPG from 500 fte Towers. (Notc: .ir drops do not ;"oducc any -
appreciable 1611-0uc)- (o, Fi /% _a/'l//
(1)

Lécation and Intensity of lMaximum

In order to find location and intensity of meximum {ull-out eren
essume that all of the activity of the bomb is located at c point somevihat lower
than the center of the mushroom of the atomic cloud. Then follow the trejectory
cf a 125 micron particle whose density is 2.56 gm/em®s This procedure is recome-
.znded since the WD of the soil at NFG is between 100 to 150 microns.

i s« This means
{hat the particle is located approximately 7000 fto from thc top of the mushroom
end falls with the speed of 15,000 ft. per how down to 20,000 ft. msl, and 2t the
rate of 12,000 ft/bhr from 20, OOO ft. down to the ground. This is based on Stoke's
Law and the difference in rate of fall is due *o change of viscosity of the air
with temperatures. Using the above data it is possible to locate the maximum
fall-out erea on a map. Sec paragraph 8) below for detailed analysis of the

¢thod used to obtain the location of thc maximum fall-out arcas It should be
noted that the maximum full-out ocecurs tictwecn two to threce hours aefter Hehour

ince the average cloud rises to approximately 40,000 fte msle The actual time
nf full-out decpends upon the terrain, the height of the tropopause und the eqmivue-
_cnt KT of the bombe In the cvent that the maximum falle-out from o nominal bomb
does not occur within three hours, then the fall-out Vlll be gencrally less con-
tominating. If the maximum occurs in 12 hours or less the fall-out will be quitc
intcnso and highly contaminatinge To evaluate the maximum faell-out using inteas

' grated infinity dose in rocntgens, the following cmpiricul relation may be used:
»
3

s
$:! D= (30 - .._.5_*"~ - 30__3 ) y/15 - - - - Bquation 1.
{8
i
Wlére
\J:f A= L:!(A) = maximum angular wtind shear in the repgion frem
E 2 10,000 ft. to &0,000 fte msle
1.
JE
R V
A B S Zx % maximum wind specd sheer from 10,000 ft. te
g:— 40,000 fte msl.
¢

Y = Equivalent KT of the bomb.
(2)

The arca covercd by the Qifferent integrated cos
b tined as follows:

st lines mey Lo

(a) The arca of the meximum fall-out given ebove is very smell

It is so small in fact that it may bc taken ns & pointe The valuu cf this maximw
fall-out point is given by Equation 1.

(b) Around the maximum fall-out point drawr an cllijsc whose
to 300 square milcs.

The mcojor axis of the uliipsc will

be dravm parallecl to the fall-out plet of the 125 micron particle s "ho\nx in

That focal point of the cllipsc which is ncarcst to ground

poi The outer boundar
of the cllipsc will indicate the integrated isodose lin¢ obteined by dividing the

valuc of Equation 1 by approximately

will be drawn about the maximum fall-out point.

2 r of ¢
linc bounding this arca is cpproximately onc tenth of the valuo obtained by us
Equation 1.

micron particle indicuted in parngraph (8) a
from 3000 to 5000 square milcse

ground zero and around thc moximum fall-out v
graph (8) bulow. The linc bounding th. tn*s aren, hns o valuo of epproximrtely enc
fiftieth of the wvaluc obtain: d Tt or §

$ or be

(3) Similerly, an clliptical arca of from 500 to 1000 sgquarc milc
The integrated dose vulue of

(4)

Starting with Ground Zero and using the falle-out plot of th

s a guidc, draw n rcctanpular aro- o
Then procced to fit this rectanpular cree

point somewhat as indic:tud in
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(5) Sterting from ground gero and going out 15 to 20 milcs on the
fall-out plot of the 125 micron perticle, draw c¢n arca of approximutely 150 to
200 equarc milcse The linc bounding this arca has a valuc of from onc fifth to
onc toenth of the valuo obtainod by Equation l. If the winds aleft sre lew in®
speed (5 to 20 knots) thon this arca will be highly contaminateds If the winds
nloft arc stronger (30 to 80 knots) thon this arca will be smaller znd not os
highly conteminated.

(6) In thec event that the tropopause is lower than 35,000 ft. msl,
the fall-out will bc somewhat greater then indicated above and the time of felle
.ut of the maximum contamination will be two hours or less for a 10 to 40 KT
scwer shote If the tropopausc is above 42,000 fte msl, the full-out will be less
+han indicatcd, nnd the time of fall-out of the meximum contaminntion will be threc
nours or more after H-hour.

(7) Normally the maximum fall-out arce will be in & radius of from
49 to 80 milcs from ground zcro, derunding upon the dircetion and spcod of the
vwiads cloft. If the winds zloft arc rolatively low in spoed (10 to 20 knots) the
tulleout in the Lmmediate vicinity of ground zero will be greater ond the "dishe
Lut" and "missile® fell-out within 10 to 20 miles of ground zero will he much
grostcre  Thercfore at iIPG, in the ¢vent of = 10 to 30 KT 300 ft. towcr shot,
Groom Minc will bc most likely to get conteminated with e 2 to 10 rountgen
intograted infinity cosc if the winds arc from the South, S.0 or Vest and weeks In
the cvent thet the wind specd clolt is high (40 to 80 knots) thenm the meximum
fall-out arca will threaten towns such as Tonopeh, Crlicntc, Fiochc, Pannee,
Crystel, Hiko, .lemo, St. George, ctcs Tho towns mentioncd above mey roccive
from 5 to 30 rocntgon intcpgruated infinity dosc from = 18 to 40 KT, 30C ft. towcr
shot. The most important factor in rcducing intensity of full-out is wunguler
wind shcar, If the winds nloft arc modcrate tostrong and the shcar is large
(50° to 180°), then the fall-out will bc minimal, sines the contaminntion will be
sprced over o larger arca. L1y, T:iveda Is spproxinately 170 nlles fror ground
geroy Rerce it will rot cecmc wnder the matirun fell-out, It will .recolve fren
Ce5 to 2 rocntron intepratoed !nfinity dozes. Howevery Lly, Lovoda will probedly
racclve two or three such doses in vicw of the preveiling winds at NPG.

(8) The following extmple will be worked out in deteil to illustrate
the proccdurc outlined nbove. Vind informction obtrincd at 0330 FST, 24 lierch 168.%
Cloud hcight cstimsted at 43,000 ft. msl, tropopause hcight, 40,000 ft, cquivelent
KT from 30 to 40 KT,

%ind Dircction Multipliection Wweighted Tind JSpecd
Level and Spced Fector end Dircetion
[CN0 £t 120°/05 knots 1/6 120°/0.8
80C0O 1400 /14 1/6 100/2,3
10,000 180°/16 1/6 180°2/247
12,000 190°/14 1/6 190%/243
14,000 200°/14 1/6 200°/2,3
16,000 210°/10 1/6 210%/1,7
13,000 2109/12 1/6 220°/2
20,000 2200/18 1/4 220°/:,7
26,000 230°%/27 1/3 2508/&.-;
30,000 230° /27 1/3 250" /841
35,000 240°/26 1/6 2:0%/:43
40,000 250°/36

This pleccs the maximum fall=out ot 42 miles from ground zoro on « be:ring or 32°,

The maximum integroted dosege 1s, from Equetion 1,

o
1]

30« A B s
( - _w-)%_ rocntgen

D= (30-__;_0_- 1) 2

D= (30«14 =1)27% 30 rocntgens

D® 20 r intcgreted

A = ts 13 i1 o b & B BT
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TLhae of folleout estimated to occur 2 hours and 10 minutes aftcr Hehoure

"he first crca shown 1n the illustration around the maximum falleout point is ™
nprroximately 250 squarc miles cnd the line inclosing this aroe indisatcs 6
rocatgen intcgrated infinity dosos The next area is of approximatcly 750 square
.niles, and 3 roentgens, otce This example represents the prediction that may

huvo been made for UPSHOT/KNOTHOLE, Second Shot on 24 March 1953, It is surprising

how closely the actual fall-out approximatqd tho above predictione The moximum
frlleout at Lincoln Minc (48 miles from ground zoro) occurrcd ot HA2 hours cnd hed

“« valuc of from 4 to § roontgen infinity doscs Ground rcadings ot Synnyside to

Adaven (North to NortheBast of Lincoln Minc) further verificd thc forccast plote
“ho tclemetering stntion approximately 15 miles north of ground zoro verificd the
vlose in falleouts This mcthod of zcnalysis must be used with cautione It should
bc remembered that this proccdurc applies only to 300 fte tower shots at NFG and
when the cloud top reaches 35,000 to 45,000 fte msl (10 to 50 KT bombs)e If the
tower heights are lowered to 200 or 100 ft., of if the bombs arcdetonated on the
surface the contemination will incrense by sovernl ordors of mognitudes If the
cguivalent bomb yleld is significuntly less then 1A KT thon the cloud may only
r+se to 15,000 to 20,000 fte msle Under such an cvontunlity the maximum foll-out
will occur much closer to ground zero (within o redius of 20 to 40 milcs), eand
the time of falleaout will b¢ more noarly one hour aftcr Hehours
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N. M. LULDJION
Major, USLF
Control Officer

e pos

e R e
i

L aprr Ay -

e

'’



