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paragraph (8) below.
zero Will be placed at the theorctical maximum fall-out point.
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Be Procedure for Ground Forecast of Fall-Out ‘Contamination from Nominal
Bombs Exploded at NPG from 500 Ite Towers. (Noto: ir drops do not ,roducc any
appreciable fall-out). Cte ft?fie tae 77" Yo

(1)

FORECAST FALL=OUT PLOT

Location and Intensity of Maximum

In order to find location ond intensity of maximun fall-out eren

assume that all of the activity of the bomb is located at ca point somevihat lower
than the center of the mushroom of the atomic cloud. Then follow the trajectory
cf a 125 micron particle whose density is 2.56 pm/em’. This procedure is recom=

sonded since the ND of the soil at NFG is between 100 to 150 microns.i se This means
that the particle is located approximately 7000 ft. from the top of the mushroom

end falls with the speed of 15,000 ft. per how down to 20,000 ft. msl, and at the
rate of 12,000 ft/nr from 20,000 ft. down to the ground. This is based on Stoke's
Law and the difference in rato of fall ig due to change of viscosity of the air
with temperatures. Using the above data it is possible to locate the maximum
fall-out area on a mape Sec paragraph (8) below for detailed analysis of the
ethod used to obtain the location of thc maximum fall-out aren. It should be

noved that the maximum full-out occurs between two to three hours after Hehour
‘ince the averare cloud rises to approximately 40,000 Me msle The actual time
of fulleout depends upon the terrain, the height of the tropopause ond the equivu-
.cent KT of the bomb. In the cvent that the maximum fall-out from o nominal bomb
does not oceur within three hours, then the falleout will be generally less con-
tominating. If the maximum occurs in 1g hours or le s the fall-out will be quite
intense and highly contaminatinpe To evaluate the maximum felleout using intes

ajecoted infinity dose in rocntgens, the following cmpirical relation may be used:

3~

5 Lon OB13 D= ( 30-5 = go) y/15 - - = = Equation 1.
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(2) Tho area covercd by the different integrated cos

.eined as follows:
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maximum angular wind shear in the region from

10,000 Ite to 0,000 [te msle

ps AV = maximum wind specd sheer from 19,000 ft. to

40,000 fte msl.

Y = Equivalent KT of the bomb.

sc lines m3> be

(a) The arca of the maximum fall-out riven ebove is very smi
It is so small in fact that it may bo taken ns a pointe. The valuc cf this maximw

fall-out point is given by Equation 1.

arce varics between 150 +
(bv) Around the maximum fall-out point draw an cllijse whose

to 300 square miles. The mejor axis of the cliipso will
be dravm parallel to the fall-out plot of the 125 micron particls ss shovm in

That focal point of the cllipse which is ncearcst to rround
poi The outer boundsry

of the cllipse will indicate the integrntcd isodose line obtained by dividing thy
valuc of Equation 1 by approximately

will be drawn about the maximum fall-out point.

t oor 5Se

(3) Similarly, an clliptical aren of from 500 to 1000 square milk
The integrated dose value of th.  '.

linc bounding this arca is approximately one tenth of the ‘valuc obtained by Baty

Equation le

micron particle indicutwd in paragraph (8) a
from 3000 to 5000 square milese Then proceed to fit this rectanpular areca
ground zero and around thc maximum fall-out
graph (8) bolow.e

(4)

 

Starting with Ground Zero and using the fall-out plot of th
s a guide, draw . rectangular ar.-

eravn:

point somewhat as indie: ted in rirte

The line bounding th:this,Arsh, has,Qovaluo of approximrtcly ene
fiftieth of the valuc obtain.d rehicntntori
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(5) Starting from ground zero ond going out 15 to 20 milcs on the
fall-out plot of the 125 micron particle, draw cn arca of approximutcly 150 to

The line bounding this arca has a value of from onc fifth to200 squarc milcse
one tenth of the valuo obtainod by Equation 1. If the winds aloft are lew in:
speed (5 to 20 knots) thon this arca will be highly contaminated. If the winds
aloft are stronger (30 to 80 knots) thon this arca will be smollor and not as
nighly conteminnted.

tcewor shote

winds cloft.

Crystal, Hiko,

(6) In thoevent that the tropopause is lower than 35,000 ft. msl,
she fall-out will bc somewhat grceator than indicated above and the time of fall~
wut of the maximum contamination will be two hours or less for a 10 to 40 kT

If the tropopause is above 42,000 fte msl, the full-out will be less

+nan indicated, and the timo of fall-out of the maximum contamination will be thre<c

hours or more after H-houre

(7) Normally the maximum fall-out arca will be in a radius of from
49 to 80 milcs from ground zero, depunding upon the dircetion ands peod of the

If the winds aloft arc rolatively lew in speed (10 to 20 knots) the
sull-out in the immediate vicinity of ground zero will be greatcr end the “dish=
cut aud "missile" fall-out within 10 to 20 miles of ground zero will be much
grostcre Therefore at PG, in the event of a 10 to 30 KT 300 fte tower shot,

Groom Mince will bc most likely to get contaminated with a 2 to 10 rountgen
intcgratcd infinity cose if the winds are from the South, S.: or West ond week. In
the event thet the wind specd cloft is high (40 to 80 knots) then the meximun

fall-out arca will throaten towns such as Tonopah, Cralicnte, Fiochc, Pannea,
ilemo, St. George, ctce The towns mcntioncd above may reecive

from 5 to 30 rocntgon intcgratcd infinity dose from 2 15 to 40 KT, 300 ft. towcr
shot. The most important factor in rcducing intensity of fll-out is unguler

If the winds aloft arc moderate tostrong and the shcar is large
(90° to 180°), thon the fall-out will be minimal, sines th. contamination will be
wind shcar.

sprced over a larger arene
zero, honeo 14 wlll not come under the patirun fall-out,
Ce5 to 2 rocntron integratod infinity doze.

Diy, T:vada {5 aporoxinately 179 niles from ground
It wiil reacolvoe fren

Howovorys Hiy, lovadea will probatty
receive two or three such doses in viow of the prevailing winds at NPC.

the proccdure outlined nbove.
(8) The following exemele will be worked out in dcteil to illustrate

Wind informetion obtcined at 0339 FST, 24 liarch 195.)

Cloud hcight estimeted at 43,000 ft. msl, tropopause hcight, 40,000 M, ecquivelent

KT from 30 to 40 KT.

Wind Dircetion

 

Level and Speed

BO00 ft 120°/05 knots
80G0 1409/14
106,000 180°/16
12,000 190°/14
14,000 200°/14
16,090 210°/10
13,000 210°/12
20,000 220°/18
25,000 230°/27
30,000 230°/27
35,000 240°/26
40,000 250°/36

This pleces the maximum falleout at 42 miles from ground

uNultiplicetion

Factor

The maximum integrated dosage is, from Equation 1,

(o st

pes (

30 « A. = _B= —) rocntgens

30670) os
5

y2

Ds ( 30+14 -1) 2 80 rocntgens

30 r intcgrated

emp
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‘Moighted ind Spocd
and Dircetion

120°/0.8
409/243
180°/267
190°/2.3
200°/2,3
210°/1,7
220°/2
220°/:..7
236°/tet
230°/8e1l
2:20°/503

zoro on borring or 32°.
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FORECAST FALL©OUT PLOT

flue of folleout estimated to occur 2 hours and 10 minutes aftor Hehoure

"he first cerca shown in the illustration around the maximum fall-out point is ~
nprroximately 250 square miles and the line inclosing this mroa indicates 6
rocntgen integrated infinity doso. The next aren is of approximatcly 759 square
smiles, and 3 rocntgens, otee This example represents the prediction that may
have been made for UPSHOT/KNOTHOLE, Second Shot on 24 March 1953. It is surprising
how closely tho actual fall-out approximated the above predictione The maximum
frileout at Lincoln Mince (48 miles from ground zoro) occurrcd at H¥2 hours and had

‘“s value of from 4 to 5 roontgen infinity dosc.e Ground rendings at Synnyside to
Adaven (North to NortheBast of Lincoln Mineo) further verifiod the forccast plote
tho tclemetering station approximately 15 miles north of ground zero verificd the
ulose in falleout.e. This mcthod of snalysis must be used with cautione I[t should
be remembered that this procedure applies only to 300 ft.s tower shots at NIG and
when the cloud top reaches 36,000 to 45,000 fte msl (10 to 50 KT bombs). If the
tower heights are lowered to 200 or 100 fte, of if the bombs aredetonated on the
surface the contamination will increase by sovernl ordcrs of magnitude. If the

ceguivalent bomb yield is significuntly less than 14 KT thon the cloud may only
rvse to 15,000 to 20,000 fte msle Under such an evontuality the maximum fall-out
will occur much closer to ground zero (within o radius of 20 to 40 miles), and

the time of falleout will be more nearly one hour after Hehoure
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th yn , buhesSara
Ne Me LULCJION
Major, USF
Control Officer
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