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Procedurc for Ground Forecast of Fall-Qut Contanlnntlon from Jominal
Bombc Exploded at NPG from 300 fte Towers. (Notc: .ir drops do not producc any
appreciable fall=out),

FORECAST FALL=-OUT PLOT

{”.'.h,.r‘l/ - _.v/’ /J
(1) Locction and Intensity of Maximum

In order to find locution 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 trejedtory
cf a 125 micron particle whose density is 2.56 gm/emYs This proccdure is recome
.znded since the WD of the soil at NFG is between 100 to 150 microns.

i s« This means
thnt the particle is located epproximately 7000 ft. from thc top of the mushroom
cnd falls with the speed of 15,000 ft. per how down to 20,000 ft. msl, and at the
rate of 12,000 ft/hr from 20, 000 ft. down to the ground.

This is based on Stoke's
Law and the difference in rate of fall is due to change of viscosity of the air
with temperatures. Using the above datn it is' possible to locate the maximum
fall-out aren on a map. Sec paragraph (8) below for detailed analysis of the
e¢thod used to obtain the location of thc maximum fall-out arcas It should be
noted that the maximum full-out occurs btotween two to three hours efter i-hour
‘ince the average cloud rises to approximately 40,000 fte msle The actual time
nf full-out dcpends upon the torrain, the height of the tropopeause und the eqmivo-
lent KT of the bombe 1In the cvent that the maximum felleout from o nominal bonb
does not ocecur within three hours, then the falleout will be generally less con-
teminating. If the maximum occurs in 13 hours or less the fall-out will be quite
intenso and highly contaminatinge To evaluate the maximum faell-out using inteas

D= (30-,__%_ - .glir_)y/ls----Equ&tionl.
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(2) The arca covercd by the different integrated cos
b zined as follows:

naximum angular stind shear in the reprionm frem
10,000 . %o ‘::O'OOO fte msl.

s=AV =

maximum wind specd sheer from 10,000 ft. te
40,000 fte msl.

Y = Equivalent KT of the bomb.
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(&) The arca of the meximum fall-out given ebove is very smell
is so small in fact that it may be taken nas a points The valuc cf this maximur
l-out point is given by Equation 1.

(v) an cllijsc whose

to 300 square milcese The mcjor axis of the cliipse will

be dravm parallel to the fall-out plot of the 125 mieren particly os shovm in

That focal point of the cllipse which is ncarcst to sround

zero will be placed at the theorctical maximum fall-out pointe The outer boundar)
of the cllipsc will indicate the intecgrated isodose linc obteined by dividing the

valuc of Equation 1 by approximately

will be drewn about the maximum fall-out point,

+ or be

(3) Similarly, an clliptical arca of from 500 to 1000 squarc mil

The integrated dose vulue o

linc bounding this arca is cpproximately onc tenth of the valuc obtained by uzidy
Equation 1.

micron particle indiceted in parngraph (8) a : L
from 3000 to 5000 squeare milese Then procced to fit this rectanpular creo o
ground zero and around the maximum folleout rnr
graph (8) bulow. The line bounding th. tn*s aren, hns L.valuo of epproximrtcly «nc
fiftieth of the wvaluc obtain: d et orr §

{(4) Storting with Ground Zero and using the fnlleout plot of th
[ g P

s a guidc, draw a rcctanpular ar-

point somewhat as indie:tud in
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(5) Sterting from ground eero and going out 15 to 20 milcs on the
fall-out plot of the 125 micron particle, draw cn arca of approximutcly 150 to
200 squarc milcse The linc bounding this arca has a2 value of from onc fifth to
onc tenth of the valuo obtainoed by Equation le. If the winds aleft ure low in®
speed (5 to 20 knots) thon this arca will be highly contaminatids I the winds
aloft arc stronger (30 to 80 knots) then this arca will bc smaller mnd not «s
nighly conteminanted.

(6) 1In thcevent 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
rut of the maximum contamination will bc two hours or lecss for a 10 to 40 KT
scwer shote If the tropopausc is above 42,000 fte msl, thc full-out will be less
+nan indicatcd, and tho time of fall-out of the maximum contamination will be three
nours or more after H-hour.

{(7) Normally the moximum fall-out arca will be in o radius of from
40 to 80 milcs from ground zcro, depwnding upon the dircetion and s pcod of the
wiads cloft. If the winds cloft arc rolatively low in spced (10 to 20 knots) the
iull-out in the immediate vicinlty of ground zero will be greater cnd the "dishe
Lt and "missilce® foll-out within 10 to 20 miles of ground zero will he much
grostere  Thercfore at PG, in the cvent of « 10 to 30 KT 300 f't. tower shot,
Groom inc will bc most likely to get conteminated with e 2 to 10 rountgen
integrated infinity cosc if the winds arc from the South, S.. or icst and weeks In
the c¢vent thet the wind speed cloft is high (40 to 80 knots) then the meximum
fall-out arca will threaten towns such as Tonopah, Cnlicnte, Pioche, Pnn:ueen,
Crystel, Hiko, ..lamo, St. George, ctes Tho towns mentioncd above may roccive
from 5 to 30 rocntgon intcgratcd infinity dose from 2 1 to 40 KT, 30C ft. towcr
shote The most important factor in rcducing intcnsity of full-out iz unguler
wind shcar, If the winds aloft arc modecrate tostrong and the shenr is large
(950° to 180°), then the falleout will be minimel, sincs the contaminntion will bo
sprced over o larger arcns Lly, N:iveda Is aporcxinmately 170 mlles frorm ground
gero, hermec 1% wlll rpot ceme under the papirun fall-outs It will .recolvo frenm
Ce5 to 2 rocntren iniegratod Infinity doses Howover, ily, lLovnde will probadly
racelve two or three such doses in view of the preveiling winds et NPG,.

(8) The following exrmyle will be worked out in dcteil to illustrate
the proccdurc outlined nboves Wind informction obtrined at 0330 FS8T, 24 linreh 1857
Cloud hcight cstimcted at 43,000 f£t. msl, tropopausc hcight, 40,000 ft, cquivalent
KT from 30 to 40 KT,

Wind Dircction Multipliecation Wwoirhted Tind Specd
Level and Spced Fector end Dircetion
ACO0 £ 120°/05 knots 1/6 120°/0.8
80C0O 1400 /14 1/6 460/2,3
18,000 1809/16 1/6 180°2/247
12,000 190°/14 1/6 190%/243
14,000 200°/14 1/6 2009/2,3
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
25,000 230°%/27 1/3 2502/&.-;
30,000 230°/27 1/3 230 /841
35,000 240°/2¢6 1/6 2:00/143
40,000 250°/36

This pleces the maximum fall=out ot <2 miles from ground zoro on & borring of 32°,

The maximum integrated dosage is, from Equetion 1,
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FORECAST FALL=-OUT PLOT

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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