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Preface

The study of radioactive fallout for nuclear explo-
sions assumes great importance in an era when our country's
defense is heavily invested in land-based ICBM systems.

An attack on the ICBM force could possibly consist of
several thousand nuclear weapons of fairly large yield
(megaton range) detonated on or near the ground. Such an
attack could have consequences to the civilian population
more far-reaching and less immediately apparent than most
military planners consider. In fact these consequences
should be considered in planning for any future weapon
systems. The hardest ICBM system imagineable would be
worthless, except as a spasmodic revenge weapon, if an
attack on it would collaterally destroy the very people it
was in place to protect.

I present here a method of studying the grosser
manifestations of nuclear fallout, a method that should
enable a planner to easily "scope the problem" for a single
weapon detonation.

Thanks are due to Maj. Scott Bigelow of the Air Force
Weapons Laboratory for his help in the collection of back-
ground material for this work, and also for his support in
running the DELFIC program for validation of some of the
results presented here. I am particularly indebted to Dr.
Charles J. Bridgman for guiding this work from beginning to
end, and to my wife, Linda, for her patience and her typing.

Richard F. Colarco
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Abstract

This study describes a method of calculating g(t),
the rate of deposition on the ground of radiocactivity from
the stabilized cloud resulting from a nuclear ground burst.
Particle fall dynamics are described by the method of
Davies as formalized into a computational algorithm by
McDonald. The radius of particle arriving on the ground at
any time from a given altitude, and the rate of change of
this radius with time are described by polynomials in 1/t.
A table of coeff;cients of these polynomials from 200
meters to 50 km above sea level is provided. It was found
that a pancake (zero-thickness) cloud is an excellent
approximation to a vertically-distributed cloud with finite
extent. Tﬁis, and the closed form of the calculation, make
for a relatively simple and straightforward algorithm, one

in fact that approaches the ease of a hand calculation.

AN
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I Introduction

When a nuclear weapon is detonated on or near the earth,
a large amount of debris is thrown up into the air. For a
given weapon, the weight of debris is of the order of the
weapon yield. For example, the detonation of a 100-kiloton
weapon will result in a cloud of debris totalling approxi-
mately 105 tons in weight.

A large proportion of the radicactive products of the
explosion condense into and onto particles with radii in the
micron (10'6 meter) range. These particles will fall to
earth anywhere from mintues to years after the explosion.
These particles are fallout.

In the following sections and chapters, a method will
be developed to study the rate at which this fallout reaches
the earth from the nuclear cloud, and to estimate radioactive
doses from the fallout. At all times a surface nuclear burst
will be assumed. Fallout from the cloud stem will nct be
considered, as this is a concern only near the detonation
point where other damage effects predominate.

The form of the fallout calculati®h will be a departure
from the method of WSEG-RM-10 (Ref %3, hereafter referred
to as "WSEG". WSEG introduced the concept of the g(t)
function, and combined this with methods of fallout cloud
description and radioactive dose calculation. The result
was a fallout model that has ¥ween widely used up to the
present day.

WSEG's g(t) is empirical and does not stand up to




close scrutiny. The g(t) presented in this work is derived !
from a consideration of particle aerodynamics and thus pro-

vides a more physically satisfying approach to fallout

description without discarding the essential simplicity of

the WSEG method.

General Form of g(t)

"For any radiocactive cloud configuration there exists
some function of time, g(t), that represents the fraction
of the total radioactivity that arrives on the ground per

L unit time". (Ref 1:4) This rate of arrival includes all
radioactivity arriving over the entire ground surface.
Consider a radiocactive cloud of zero thickness at an
altitude z' above the ground. Let the radioactivity in
this cloud be distributed over the variously-sized particles

as a normalized probability density function of a random

variable representing "activity-size". Denote this pdf as

A(r). Since activity is not distributed uniformly over
particle size, A(r) will not be identical to the particle
(number )-size distribution in the cloud. The form of A(r)
is generally taken to be log-normal. (Ref 2:10)

Assume that we can derive an expression for the fall

time t for a particle of radius r from altitude 2z2':

t=f(r.z’) ’ ( 1 )

Solving for r and differentiating, we would get the rate of

change of particle size landing on the ground at time t




from altitude 2':

%f;|= F(t,2') (2)

For a pancake (zero-thickness) cloud

g(t) = A(r)F(t,2') (3)

For a real (vertically-distribu’ted) cloud with normal-

ized vertical distribution function fz(z')

g®) = [, T £GOAER (e (4)
where zg is the altitude of the bottom of the effective
¢loud and Zn is the altitude of the top.

It should be noted that, from a given altitude z°,
there is only one size of particle that can hit the ground
at time t. Thus A(r) is a function of (t,z'). The cloud
vertical distribution, fz(z'), is here assumed to be
Gaussian, with the mean cloud height a function of yield
and the cloud height standard deviation a function of mean
cloud height. (Ref 1:11,51).

Chapter II will detail the calculation of the function
F(t,z'). Chapter III will combine all relevant quantities
into the calculation of g(t) and will discuss the pancake
cloud approximation. Chapter IV will discuss the calcula-

tion of radiation dose quantities. Chapter V will present




a number of fallout calculations.




IT Calculation of Particle

Fall Quantities

For the eventual calculation of g(t), we require a
method of determining the size and time rate of change of
gize of particles arriving on the ground from a particular
altitude. (F(t,z') in eqn.(2))} Particles are assumed to be

spherical, and to have a density of 2600 kg/m3.

Stokes' lLaw for Small Particles

Stokes' law,which applies to particles of sizes up to

about 10 microns, relates fall velocity to particle radius

as:

6‘"}0’!’ - (%ﬂrB)Qs%g ( 5 )

where:

A= dynamic viscosity of fluid medium (kg/m-sec)

<
"

fall velocity of particle (m/sec)

2
n

radius of particle (m)
density of particle (kg/m3)
density of fluid medium (kg/m>)

2 0
p o
woon

gravitational constant (nt—mz/kgz)

]
!

Note that m and Qe are functions of altitude where the
fluid medium is the atmesphere. Hence v is a function of
altitude. The variation of g with altitude will be ignored

Rearranging and integrating (5) from the particle's
starting altitude to the ground gives




1 : Z 2! v - W2 t v _ 12
1 5%;3 I ctavy det =T Jo¥ atr = rt (6)

where z is the starting altitude of the particle and t is !

the time to fall from z to the ground. All calculations
will assume ground is at sea level. Holding z constant and

taking the total differential of (6) gives

i e

0 = 2rtdr + rodt (7)

Rearranging (7) gives

dr

ar _ =r
at - 3% (8)
the absolute value of which is F(t,z). The solution to the

differential equation (8) is
r = ct™1/2 (9)

An expression of this general form will hold for particles

in the Stokes' law regime.

Mc Donald's Algorithm

For calculation of particle fall rates over the range
of particles of interest (5..&r < 1525. the method of Davies ;
(Ref 3) as presentedby McDonald (Ref 4) will be used.

Forty particle radii in the range of 5 microns to 1525

microns were chosen. The range and spacing of these radii

R s




were selected through examination of several available ac-
tivity size distributions (Ref 5:21) and consideration of
the operation of the least-squares fit subprogram employed
in the generation of polynomials to describe particle fall.
FPigure 1 is a plot of some representative activity size
distributions.

For each particle radius, a time to fall through each
200 meter altitude increment from sea level to 50 km was
calculated by the method described below. This assumed that
a particle achieves its terminal velocity essentially imme-
diately upon beginning its descent, and that its velocity
does not change within a particular 200 meter block. The
times obtained were numerically integrated to obtain a time
of fall for each particle size from each multiple of 200

meters to sea level. A function of the form

6 i
r(t,2) = 2 ;02016 4 c (a3t (10)
i=1 - :
was assumed, with r(t,z) being the radius of the particles
hitting the ground at time t from altitude z. The t'% term
insures agreement with Stokes! law at small r (large t).

Differentiating (10)

s
dr _ ; i- -3/2
- 2 oot - oY (11)

The actual calculation of the polynomial coefficients

will be described. (Note: in the following development, the
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quantity & , the dynamic viscosity of air, is used instead
of 7 , the kinematic viscosity, which McDonald uses. This
was done out of convenience since a table of atmospheric
densities (f,) and m was available on cards. Bear in mind
that 1= u/¢.)

After determining the required atmospheric data, a
quantity Q was calculated for each 200 meter altitude block
by the relation

Q= 8W?a/1r/42 (12)
where
W= 3mrpe (13)

is the weight of the particle. Combining all the constants
and using Qg = 2600 kg/m3 we have

Q = 272064, r7/m? (14)

We next calculate Reynolds number by the method given by
DELFIC (Ref 6:6):

Re = Q/24% - 2.3363x10°%a2 + 2.0154x1076¢3

(15)
- 6.9105x10"9Q% (for Q< 120)

or




log, Re = -1.29536 + .986log,Q - .046677(log10Q)2

3 (16)
+ .0011235(log10Q) (for Q2 120)

Velocity is then given by
v = Rey/2rg, (17)

DELFIC (Ref 6:6) suggests that these velocities should be
multiplied by a drag slip correction factor (from Davies
(Ref 3)) which, when converted to the units used here, is

given by
drag slip correction = 1 + 1.165x10'7/rea (18)
To arrive at times of fall, we numerically integrate
t= [P &y (19)
using the velocities calculated in (17).
The coefficient of the Stokes' law term in the radius

polynomial is calculated by noting that the smallest (r = 5
microns) particle must obey Stokes' law explicitly. Thus

c, = r+ Y% (20)

where r* = 5 microns and t* is the time of fall calculated




TSR SR R it AT B A

in (19) from a given altitude for r = 5 microns. We then

rearrange the radius polynomial (10) to get:
Copta ot
r e Cpt™® = 2 c;t (21)

Repeating the process for each altitude, we calculate corre-
sponding r and t values. A least-square fit is carried out
on (21) and the resulting coefficients, along with C7, are
those we desire for our r vs. t polynomials.

Appendix A contains a listing of the CGEN code used
to generate the coefficients, a table of the resulting C
values, and plots of particle radius on the ground vs.

time for several altitudes.
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III Calculation of g(t)

Having developed a method in Chapter II for predicting

the radius of particles arriving on the ground from a

certain altitude as a function of time, and the rate of

change of this radius, we can proceed to the calculation of

g(t). We assume a log-normal activity-size distribution

A(r):

AT) = grtor exp(-3(10-EZ1n%)2) (22)

where o and Q: are parameters of the distribution and have
been experimentally determined by a number of examiners.
Table 1 lists several sets of these parameters and their

sources.

Cloud Parameters

The vertical distribution f(z) of particle size in
the cloud is assumed to be normal, centered on the cloud
center height with some specified standard deviation. We
will use the following relations for the cloud parameters

(Ref 7118):

hy = 50.7 + 20.4log, Y + 3-5(10810Y)2 + 2°"’(1°510Y)3

* .6(log10Y)u (23)

12
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TABLE I

Activity-Size Distributions

Mean
Particle Standard
Radius Devigtion
um) - & Comment
56.5 1.69 Nevada soil
67.14 1.50 Nevada soil
67.14 «31 Nevada soil
81. .98 Coral
61. 41 Seawater
42.8 .39 Seawater
40.8 .8 Cap of cloud
75. .9 Cap of cloud
135.21 9 Cap of cloud
4y, 6 .69 WSEG-RM-10
95% of cloud act.
Notes:

- Information taken from Russell (Ref 5:21), which
contains primary sources for the data.

- Values are the parameters of A(r) as shown in (22).

~ These numbers are representative and are meant to
demonstrate the possible ranges over which A(r) can

be calculated for various conditions.
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where
ho is the cloud center height in thousands of feet
Y is the weapon yield in megatons
UL is the standard deviation of the cloud vertical

(normal) distribution

Pancake Approximation
We now have all of the ingredients we need for a g(t)

calculation, and could proceed to a direct (numerical)
integration of equation (4). This in fact was done in the
early stages of investigation. However, it was later found
that approximating the vertically-distributed cloud by a
pancake (zero-thickness) cloud at the calculated h, gives
results very close to those of the numerical integration..

In this case g(t) is given by
g(t) = A(r)l%l (25)

which is equivalent to equation (4) if the assumption
is made that all activity is concentrated at one particular
altitude.

One representative comparison of g(t) results from a

vertically distributed cloud and a pancake cloud is shown

here as figure 2. Several more comparative plots are pre-
sented in Appendix C.

Pancaké g(t) results are used in all further calcula-
tions in this work. A base case was chosen to serve as a

starting pdint for examination of the effects of varying

14
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the parameters of the fallout problem. The parameters used
in the base case are as follows: '

- weapon yield variable from 1 KT to 200 MT

- final time for calculations of twenty-four hours

- activity-size distribution as specified in Ref 1.
Several other parameters become of interest in dose cal-
culations. These will be discussed in Chapter IV.

Appendix B contains a listing of the FALL code used
in calculating g(t) and dose-related quantities. Appendix
B also contains a brief disdussion of the operation of the
program and a user's guide to running the program.

Comparison of a g(t) calculation made as described

above with a DELFIC run is made in Appendix D.

16
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IV Dose Rates And

Accumulated Doses

After consideration of several schemes for presenting
radiation dose information, the author has settled on the
following: unit-time reference dose (UTRD) rates and accu-
mulated exposure doses to t=w are calculated for a steady
effective fallout wind and constant wind shear. This allows
comparison with several other fallout prediction systems
and offers some measure of lethality for planning purposes.

The function g(t) describes the rate of fallout activ-
ity deposition over the entire ground surface. To translate
g(t) into dose calculations, we must first expand the problem

by defining a geometry.

We will assume that the radioactive cloud is borne
along in the positive-x direction by a wind of constant

effective velocity. The horizontal size of the cloud will

increase from some initial value due to wind shear effects
in the cloud. We will assume that this expansion is pre-
dominantly in the y (crosswind) direction, and ignore the
x-component of wind shear. The horizontal distribution of

activity in the cloud will be assumed to be normal in both

the x and y directions.

Cloud Growth

The following development is from WSEG-RM-10 (Ref 1). 4
The initial cloud diameter can be described in terms of

a cloud radius parameter, o, given by (Ref 7:21)




- 2 3
Oy = (.9 - .UlogloY + .3(log10Y) + .1(log10Y) ) exp
(.7 + % In Y - 3.25/(4+(1n Y+5.4)%)) (26)
where o is in statute miles. In actual calculations we
convert to the MKS system. An intermediate time parameter

T is calculated by

T = hy/1524 - 2.5(ho/18288)2 (27)

with h, in meters. We define L, = VT where v is the effec-
tive fallout wind in KM/HR. Then, if Ly»2¢2 ( a fairly
easy requirement to satisfy, see Table II), we can express
the cloud radius parameter in the y direction as a function
of x as

2 _ g2 8x X 2
O'y = 0'0(1 + 1 ) + (vs O‘h) (28)

y

where sy is the crosswind component of shear and
1= (12 + 2002t (29)

assuming that the wind shear in the cloud has no downwind
component. It should be noted that t = x/vx » S0 equation

(28) is equivalent to a second order polynomial in t.

Calculation of Unit-Time Reference Dose Rates

Since we have assumed a constant effective wind, each

time for which a g(t) value is calculated can easily be

18
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translated into a downwind distance x The crosswind dis-
tance (y) value can be chosen as desired. Then the dose
rate at one hour after detonation (the unit-time reference

dose, or UTRD, rate) is given by (Ref 1:49)

UTRD rate = k £ Y A(x,y) (30)

where k is the "source normalization constant" (Ref 8:453).

The quantity f is the fraction of the weapon yield Y due

to fission. A(x,y) is the fraction of the activity depos-

ited per square unit area at the location defined by x and y:

(x—v‘t )2

Alx,y) = [opmexn(-3 )m,:—exp( ~4(y/ =) )g(t)at
X

(31)

Equation (31) is just an integration of the product of the two

normal distributions describing the cloud's horizontal
extent, multiplied by g(t), over all time. Actually, the
integration need only be carried out over the time the ef-

fective cloud is overhead at a particular location, and

over this time OTY is approximately constant for any appre-

ciable velocity v.

late-Time Approximation
If we expand g(t) about a given T e we have (Ref 9)

g(t) = g(t,) + (%%)ta (t - t,) +.es (32)

e i il
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Substituting (32) in (31), factoring out the y-direction
distribution, making a change of the variable of integra-

tion from t to z where

z = o (33)

and integrating, it can be shown that, for x greater than

about 3 a“x

1 ‘ 2
Alx,y) = &(t;)exp(-3(yf)°)
oy 2 e, = (34)

Since v is constant, x=vta, and aj& is given by (28).

We now have a method of calculating UTRD rate. Along
the way we have made a number of simplifying assumptions,
and have implicitly decided the way we relate radiation
dose to weapon yield through the source normalization con-
stant. The reader is referred to Russell (Ref 5) for a
thorough discussion of the various methods employed in
arriving at a source normalization constant. We use a
source normalization constant of 2500 (roentgens/hour) x
miz/RT of fission yield converted to appropriate MKS units.

In order to calculate an accumulated radiation dose,
we must know the time of arrival of the fallout, the UTRD
rate, the time to which we wish to accumulate radiation
dose, and some appropriate relation to calculate the falloff

of dose rate with time. The time of arrival is taken to be

21




the distance from ground zero divided by the effective wind
velocity. We have just seen a method to calculate UTRD rate.
As a worst-case condition, we will accumulate all doses to
infinite time. The Way-Wigner relation indicates that, for
times of interest here, the dose rate at any time may be

given by (Ref 8:451)
R(t) = (UTRD rate)t 1 (35)
Then the accumulated dose to infinite time will be

D= ‘f:; R(t)dt = 5(UTRD rate)t;'z (36)
where t is the time of arrival of the fallout.
Plots of equations (35) and (36) are presented in
Chapter V and Appendix E. Chapter V discusses the effects
of parametric variation of g(t) and the resultant dose

rate and accumuwlated doses.




V Analysis of Computer Runs

This chapter will consider several sets of output
from the FALL prograﬁ illustrating the results of varying
the program parameters. Representative sets of output are
included for each parametric variation. Additional results
will be found in Appendix E. Appendix B contains a guide
to interpreting the output.

Parameters are varied from those of a base case de-
fined as: yields of .001, ,01, .1, 1.0, 10.0, and 20.0
megatons; WSEG-RM-10 activity-size distribution; wind veloc-
ity of 25 xm/HR; wind shear of 1.2 km/HR per km of cloud
thickness; fission fraction of .5. Figures 3 through 5 are
the output for the 1.0 megaton base case. The remaining

base case results are contained in Figures E-1 through E-15.

Variation of A(r)

Figures 6 through 17 are the output for a 1.0
megaton yield and from different activity-size distributions
(DELFIC's default distribution and three distributions
selected from Table I). An examination of the g(t) plots
and printouts will demonstrate the dependence of g(t) on
A(r). In paticular, comparison of Figures 10 and 13 shows
the great sensitivity of the location and magnitude of the
peak of g(t) to changes in the slope of A(r).

Examination of the dose plots indicates that in-
creasing the slope of A(r) serves to accumulate higher

doses closer to ground zero. This is to be expected, as an
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examination of Figure 1 will show. A high slope of A(r)

$ indicates a large percentage of radioactivity residing
with the largest particles, which fall fastest.
Pigures E-16 through E-75 contain the remainder of
the program output for the various A(r)'s.

Variation of Wind Shear

Pigures 18 through 21 are the printouts and dose
plots for the 1.0 megaton case with wind shears of .6 and
2.4 xm/HR per km of cloud thickness. (Varying wind shear
or velocity does not effect g(t) in this model.) The
results indicate that, as wind shear increases, the dose at
any point under the cloud centerline will decrease. There-
fore, the radioactivity will be spread further in the cross-
wind direction. It is possible to study this explicitly
for a given problem by specifying a y-offset in the input
data.

FPigures E-76 through E-95 contain the remainder of

the program output for varied wind shear.

Variation of Wind Velocity

FPigures 22 and 23 are the output for the 1.0 megaton
case with the wind velocity increased to 50 km/HR. Because
of the simplified downwind-direction cloud structure assumed,
the shapes of the dose plots are unchanged. What does oc-
cur is that the pattern is elongated in the downwind direc- 'w
tion, with the peak UTRD rate and accumulated dose of one-

half the base values occurring twice as far from ground

24




zero as in the base case.
Figures E-96 through E-105 are the remainder of the
50 km/HR output.

Variation of Fission Fraction

Pigures 24 and 25 are the output for the 1.0 megaton
case with a fission fraction of 1.0. The dose quantities
are simply double those of the base case everywhere. The
remainder of the 1.0 fission fraction output is contained

in figures E-106 through E-115.

Examination of Various Y-Offsets

Figures 26 through 37 are the output for the 1.0

megaton base case at crosswind offsets of 6, 12, 18, 24, 30,

and 36 km from the path of the cloud center. It can be seen

how +the peak dose values decrease in magnitude and occur

further downwind as crosswind distance increases. This

results from the assumption of a non-uniform lateral activity

distribution in the cloud and lateral cloud growth due to
wind shear.
Dose values from offset calculations can be used in

the construction of fallout contour plots.

(Text continued on page 61)
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€ _ ___ ___YIELD = 1,000 MEGATONS
e ____ . FISSION FRACTION 50
(% | _INITIAL TIME_ o083 WOWRS _
€___ FINAL TIME 24,000 HOURS B
 CLOUD CENTER HEIGHT 15453.4 METERS |
¢ 3-SIGHAfCLOUO_THICKNESS‘iisgp.t METEFS
€ . INITIAL HORIZCNTAL CLOUD RADIUS  Zefi KM
Y Y=DFFSET  0.00 KM
¢ — WIND VELOCITY' 25,00 KM/WR
C ~ WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKN:ISS
_A(R) PARAMETERS? MEAN  4bt.60 MICKONS, SLOPE .69
( MAX G(T),  +98357E=01 PER HRy CCCURPED AT 2,417 HOURS
C ___ . MAX UTRD-RATE, 794,869 RADS/HR, OFCURRED AT La.67 KM
_MAX ACCUM DOSE,  2213.379 RADS, OCCUKRED AT 35,42 K¢
(, ACCUMULATED DOSE OF _ 988.127 RADS NCCURRED Al E7.5C KM
€ __  ACSUMULATED DOSE OF 491,397 RADS OCCURRED Al 127.7¢ KM
_ _ACCUMULATED DOSE OF = 98,705 RADS OCCURRED AT 2L7,92 KM
¢ UTRD RATE OF 293,952 RADS/HR OCCUFRED AT 120,63 KM
C __UTRD RATE OF 99,089 RADS/FK OCCUSRED AT 214,58 KM
(. 7 77 SELECTED CUMULATIVE G(T) DATA ”

Af 7,083 HOURS, CUMULATIVE G(T) IS~ 0.00
C AT 2,667 HOURS, CUMULATIVE G(T) 1S +16
AT  5.250 HOURS, CUMULATIVE 5(T) IS <37
. AT 7.833 HOURS, CUMULATIVE G(T) 1S 52
( ' AT 10,417 HOURS, CUMULATIVE G(T) 1S o562
AT 13,600 HOURSy CUMULATIVE G(T) IS  +69 - :
AT 15,583 HOURSs CUMULATIVE G(T) =S o7l |
( AT 48167 HOURS, CUMULATIVE G(T) 1S o78
AT  20e7%9 HOURS, CUMULATIVZ G(T) TS o811
__AT 234333 HOURSy CUMULATIVE G(T) IS ™

_ Fig. 3
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C
€ _ ___ YIELD 1,000 MEGATONS ;
— FISSION FRACTION 450 o i
f; INITIAL TIME 4083 HOURS _ e . 2
C __FINAL TIME 24,080 HOURS B :
 CLOUD CENTER HEIGHT 15453.4 METERS 3
¢ _3-SIGMA CLOUD THICKNESS 11590.0 MEVEPS
C ~_ INITIAL HORI7ZONTAL CLOUD RADIUS  Ze€h KM
__Y=OFFSET 0400 KM )
(i WIND VELOCITY 25,00 KM/HR -
C ____ WIND SHEAR 1420 KM/HR PER KM OF CLOUD THICKN:ISS
L A(R) PARAMETERSS MEAN 37,30 MICRONS, SLOPE 1445
¢ MAX G(T),  +15466E+08 PER HR, OCCLRPED AT ,53%3 HOURS
«_ __ MAX UTRD RATE, 2369,030 RADS/}R, OCCURRED AT 10,42 KM
y MAX ACCUM DOSE, 10189.318 RADS, OCCURRED AT 3.33 K¢
(; ACCUMULATED DOSE OF 9664326 FADS OCCURRED Al 66467 KM
€ ___  _ ACCUMULATED DOSE OF 494444 RADS CCCURRED AT 91,67 Kw
__ ACCUMULATED DOSE OF 984489 RADS OCCURRED Al 185,42 KM
¢ _UTRD RATE OF 995,712 RADS/HR OCCUFRED AT 37,50 KM
C __UTRD RATE OF 297,215 RADS/HR OCCUFRED AT B1425 KM A
____'UTRD RATE OF ' 98,280 RADS/HR OCCUFRED AT 147,92 KNM *
( 4
. SELECTED CUMULATIVE G(T) DATA T T
¢ T 7 AT o083 HOURS, CUMULATIVE G(T) 1S  0.00
AT 24667 HOURS, CUMULATIVE G(T) IS 027
( AT 5,250 HOURS, CUMULATIVE G(T) IS «39

AT __7.833 HOURSy CUMULATIVE G(T) IS _ +46 o i
AT 10,417 HOURS, CUMULATIVE G(T) 1S 51

( - _ AT 13,000 HOURS, CUMULATIVE G(T) 1S 5h
AT 15,583 FOUKS, CUMULATIVE G(T) ~S 57

AT 18.167 HOURS, CUMULATIVE G(T) 1S «60

( T AT 20,750 HOURS, CUMULATIVE G(T) IS 62
L AT_ 23,333 HOURSy CUMULATIVE G(T) IS bk
( Tig. 6 ‘
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«

- YIELD 1.000 MEGATONS
FISSION FRACTION 50

INITIAL TIME 4083 HOURS

__3-SIGMA CLOUD THICKNESS 11590.C METEFS

CFINAL TIME 24e000 HOURS
CLOUD CENTER HEIGHT 1545344 METERS

_ INITIAL HORIZONTAL CLOUD RADIUS  :.€4 KM
~ Y=DFFSET Ce 00 KM
WIND VELOCITY 25,00 KM/HR

«

__WIND SHEAR 1,20 XM/HR PER KM OF (LOUD THICKN:ISS
A(R) PARAMETERST MEAN 67«14 MICROMNS, SLOPE 31

. MAX UTRD RATE, 15404476 RADS/HRy OCCURRED AT B8.TE KM

MAX ACCUM DOSE, 3554.895 RACSy OCCURRED AT 64453 K4

ACCUMULATED DOSE OF 952,734 RADS OCCURRED Al 129417 KM

_. ACCUMULATED DOSE OF 4984179 RADS CCCURRED Al 1£2.08 KM
ACCUMULATED DOSE OF 99,640 RADS OCCURRED Al 21Q0.42 KM

UTRO RATE OF 9944891 RADS/HR OCCUFRED AT 102,08 KM

____UTRD RATE OF 294 4753 RADS/HMR OCCUPRED AT  1F2,(8 KM

. _UTRD RATE OF 97 +051 RADS/HR OFC CUFRED AT 185,863 KM

"SELECTED CUMULATIVE G(T) DATA

" AT 083 HOURS, CUMULATIVE G(T) 1S 0,00

AT 24667 HOURSy CUMULATIVE G(T) 1S 18
AT 5250 HOURSy CUMULATIVE G(T) 1S o73
AY _ 7833 HOURS, CUMULATIVE G(T) 1S .92

AT  10.417 HOURS, CUMULATIVE G(T) IS .98
AT 13,000 HOURS, CUMULATIVZ G(T) TS ¢39
AT 15,583 HOURS, CUMULATIVE G(7) IS 1.0
AT 184167 HOURSy CUMULATIVE G(T) 1S 1,00
AT 20,759 HOURS, CUMULATIVE G(T IS 1406
AT _ 234333 HOURS, CUMULATIVE G(T) 1S 1.00

Fig. 9
32

_MAX _G(T)y _ +25563E400 PER HRy OCCLRPED AT 3,167 HOURS
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—_— . YIELD
.. FISSION FRACTION

1,000 MEGATONS
«50

_INITIAL TIME = <063 HOURS __

___ FINAL TIME 244000 HOURS
__ _CLDUD CENTER HEIGHT 154534 METERS

3-STGMA CLOUD THICKNESS 11590 .0 METERS

~ INITIAL HORIZONTAL CLOUD RADIUS  Ze€ir KM

__Y=DFFSET Cea00 KM

WIND VELOCITY 25,00 KM/HR

o3

~ WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKNZSS
A(R) PARAMETERSS MEAN 67,14 MICRONS, SLOPE
MAX G(T),  +3086BE+00 PER HR, OCCURRED AT

.. MAX UTRD RATE,

5391.761 RADBS/HR,
MAX ACCUM DOSE,
ACCUMULATED DOSE OF

. __ ACCUMULATED DOSE OF

_ . .ACSUMULATED DOSE OF

_..UTRD RATE OF

.. UTR0 RATE OF
__UTRD RATE OF 933,902 RADS/HR O0CCUFRED AT
294,111 RADS/HR' OC CUPRED AT

UTRO RATE OF

C AT

~ SELECTED CUMULATIVE G(T) DATA

083 HOURSy CUMULATIVE G(T) IS 0.09

AT___ 2,667 HOURSy CUMULATIVE G(T) 1S k2
AT 5250 HOURS, CUMULATIVE G(T) IS -1
AT 74833 HOURSy CUMULATIVE G(T) °S o6d
AT 10,417 HOURSy CUMULATIVE G(T) 1S +66
. __ AT 13,000 HOURS,y CUMULATIVE G(T) 1S 069
AT 15,583 HOURSy CUMULATIVE G(T) IS o7l
AT 184167 HOURSy CUMULATIVE G(T) IS o73
AT 204750 HOURSy CUMULATIVE G(T) IS 75
AT 23,333 HOURSy CUMULATIVE G(T) TS 76

Fig. 12

35

OCCURRED AT
244%6,672 RADS, OCCURRED AT

499.67% FRADS CCCURRED Ar

984014 RADS OCCURRED AT
 2851.115 RADS/HR OCCUFRED AT

_98.799 RADS/HR OCCUFPRED AT

1
2333 HOURS

5025 KY
9584878 RADS OCCURRED AT 70,83 KM

20,83 k¥
k5,83 KM
BSel 2 KM

LLSLE3 KM

625 XM

93,75 KM

181,25 KM
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p
N G ]
¢ . ; )
€ ____ YIELD 1,000 MEGATONS o
e _____FISSION FRACTION .50 _ ]
L ‘% xyxvzqg_fxns_hu.oa;,Houns' L
( s __FINAL TIME 24.000 HOURS )
o CLOUD CENTER HEIGHT 15453,L MET RS o
k ¢ 3-SIGMA CLOUD THICKNESS 11590.6 MEIERS
' ( ~_‘____;______A____mrrm. HORIZONTAL CLOUD RADIUS  Z.€& KM
 Y-DFFSET  G.00 KM )
(; WIND VELOCITY 25,00 KM/HR S
€ _WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKNZSS
J | A(R) PARAMETERSS MEAN 135,21 MICRONS, SLOPE 3¢
¢ MAX G(T)y  _ <46793E¢+00 PER HR, OCCURPEDMQI@.;_1581,HOURS .
€ _____________ MAX UTRD RATE, 6814,162 RADS/HR, OCCURRED AT 12,50 KM
____MAX_ACCUM DOSE, 26910.065 RACS, OCCURRED AT 12,53 KM
‘. ACCUMULATED DOSE OF __ 9654192 RADS CCCURRED AT 31,25 kM
C ____ACCUMULATED DOSE OF 493,997 RANDS CCCURRED Al 102,08 KM
L ___ACCUMULATED DOSE OF 984184 RADS OCCURRED AT 170483 kM
¢ UTRD RATE OF __ 2709,274 RADS/MR OCCUFRED AT 35,42 KM
C o _UTRD RATE OF  987.26C RADS/HMR OCGUFRED AT 58,33 KM
___UTRD RATE OF 294 4 226 RADS/HR OCCUFRED AT 95,63 KM
| (5 UTRD RATE OF 99,032 RADS/HR OCCURRED AT  1h3.75 KM
é C ]
SELECTED CUMULATIVE G(T) DATA
C 7777 AT .083 MOURS, CUMULATIVE G(T) 1S  0.00 o

AT__ 24667 HOURS, CUMULATIVE G(T) 1S 68
AT 5,250 HOURSs CUMULATIVE GiT) IS o84
C AT 7833 HOURS, CUMULATIVE G(T IS .90

AT 10.417 HOURS, CUMULATIVE G(T) 1S 93
AT 13,000 HOUFSy CUMULATIVE G(TY 1S «35

( 7 AT 154583 HOURS, CUMULATIVE G(T) IS +96
L _AT 184167 HOURS, CUMULATIVE €(T) 1S .97 )
AT 204750 HOURS, CUMULATIVE G(7) 1S W97
€ AT 23,333 HOURSs CUMULATIVE G(T) 1S .98
Fig. 15
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€  ___YIELD . 1,000 MEGATONS L
‘ FISSION FRACTION  +58 _ ,
(= INITIAL TIME _ ,083 WOURS _ '
€ FINAL TIMZ 24,000 HOURS o
L ____CLOUN CENTER HEIGHT 1545344 METERS
¢ 3-SIGMA CLOUD THICKNESS 11530.C METEFS o
C _ INITIAL HORIZONTAL CLOUD RADIUS  ZeFlL KM
e Y-DFFSET D400 KM
¢ WIND VELOCITY 25,00 KM/HR o )
( Y WIND SHEAR «6H0 KM/HR PER KM OF (LOUD THICKNZSS
... . A(R) PARAMETERSS MEAN bheb 0 MICRCNS, SLOPE 3-¥
¢ MAX G(T), _ +98357E-01 PER HR, OCCURRED AT _ 2,447 HOURS
( L MAM UTRD RATE, 985,089 RADS/+Ry OCCURRED AT LSe83 KM
___MAX ACCUM DOSE, 2670.110 RADS, OCCURRED AT - 39,53 KM
¢ ; ACCUMULATED DOSE OF 977,745 RADS OCCURRED Al  110.t2 KM
C ACCUMULATED DOSE OF 499,899 RADS CCCURRED Al 456,25 KM
___ACCUMULATED DOSE OF 99.743 RADS OCCURRED Al 302,08 KM
¢ UTID_RATE OF ___ 299,095 RADS/HR OCTURRED AT__ 156,25 KN _ _

C » __UTRD RATE OF 98,941 RADS/FR OCCURRED AT  27Se00 KN

" SELECTED CUMULATIVE G(T) DATA o ' - -
AT N «083 HOURSy CUMULATIVE ‘G(T) IS 0.20
AT 24667 HOURS, CUMULATIVE G(T) 1S 16
AT 5250 HOURSy CUMULATIVE G(T) IS «37
_ AT 74833 HOURSy CUMULATIVE G(T) IS 52
AT 10,417 HOURS, CUMULATIVE G(T) IS 62
AT__13.C00 HOURSy CUMULATIVE G(T) 1S _ 469
AT 15.583 HOURSy CUMULATIVE G(T) 1S ol k
_ AT 18,167 HOURSy CUMULATIVE G(T) 1S +78
AT 204750 HOURS, CUMULATIVE G(T) 1S 81
AT' 23+333 HOURSy CUMULATIVE G(T) 1S o84

| - Fig. 18
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yC___ .
1 : *
¢ SRR - e ;
€ __ _yIEto 1,000 MEGATONS . |
e ... FISSION FRACTION 50 - ;
(,} INITIAL TIME _ o083 WOURS _  _  _ I
FiC__ FINAL TIME 24,000 HOURS o '
.é - _CLOUD CENTER HEIGHT 15u453¢4 METERS _ ' . i
. 3-SIGMA CLOUD THICKNESS 11£90,C MEIEPS ‘
i;( . INITIAL HORIZONTAL CLOUD RADIUS  Zefty KM ;
o _Y-JFFSET .00 KM "

| _WIND VELOCITY 25,00 KM/HR

.}( WIND SHEAR 2ol KM/HR PER KM OF (LOUD THICKNESS
! ' ,

__ A(R) PARAMETERS? MEAN  4b.60 KICRONS), SLOPE .63

MAX G(T), _ +98357E=01 PER HR, OCCURFED AT 2,L47 HOURS

z(__ MAX UTRD RATE, 5244094 RADS/MR, OCCUKPED AT  37.5P KM

L __ MAX ACCUM DOSEs 1505.567 RAOS, OCCURRED AT 33,33 K4

(., __ACSUMULATED DOSE OF 997757 PADS CCCURRED AT 5042 KM _ ’
« __ ACCUMULATED DOSE OF 498,954 PADS CCCURRED Al £3,7%5 KM 7
i( ____ _ACZUMULATED DOSE OF 994506 RADS CCCURRED Al  123.75 KM :
. UTRD _RATE.OF 298,332 RADS/HF. OCTUSRED AT 84425 KM

 ___ ________UTRD RATE OF _ 98,419 RADS/FR OC(URRED AT 158433 KM

( 77 77" SELECTED CUMULATIVE G(T) DATA

AT «083 HOURSy CUMULATIVE G(T) IS 0.80
- ¢ AT 24667 HOURS, CUMULATIVE G(T) 1IS 16

AT 54257 HOURS, CUMULATIVE G(T) 1S 037
AT 7+833 HOURS, CUMULATIVE G(T) TS 52

( AT 10.417 HOURS, CUMULATIVE 6G(T) 1S 62
7 : AT__134000 HOUKS, CUMULATIVE G(T) IS .69  _ o
; AT 15.583 HOURS, CUMULATIVE G(T) TS 74
i€ AT 184167 HOURS, CUMULATIVE G(T) 1S 78 ;

AT 20.759 HOURSy CUMULATIVE C(7) 1S 081
__AT 234333 HOUKS, CUMULATIVE G(T) 1S o84

Fig. 20
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YIELD 1,000 MEGATONS

FISSION FRACTION 50

INITIAL TIME ¢ 083 HOURS

FINAL TIME 24,000 HQURS

CLOUN CENTER HEIGHT 15453,4 MET ERS
3-STIGMA CLOUD THICKNESS 11590 «0 METERS
INITTAL HORIZONTAL CLOUD RADIUS 2.€4 KM
Y=0FFSET Le00 KM

WIND VELOCITY 50,00 KM/HR

WIND SHEAR 1.20 KM/HR PER KM OF (LCUD THICKN:ISS

A(R) PARAMETERSt MEAN 4he6 0 MICFONS, SLOPE

MAX G(T), +98357t-01 PER MR, OCCULRFED AT

MAX UTRD RATE, 397,426 KADS/HRy OrCURRED AT
MAX ACCUM DOSE, 1106.6606 RACS, OCCURRED AT

53

2,417 HOURS

23.33 KM

77.83 KM

ACCUMULATED DOSE OF 979,367 RADS OCCURRED AT  1(J.00 KM

ACCHMULATED DOSE OF 494405€ RANS QCCCURRED Al 175,00 KM

CCUMULATED DOSE oFf 984747 RANS COCCURRED Al 379,17 XM

UTRD RATE OF . 299,425 RADS/ FR OCCUFRED AT
UTRD RATE OF 98 +40% RAOS/ KR OC CUPRED AT

SELECTED CUMULATIVE G(T) DATA

AT o083 HOURS,y CUMULATIVE G(T) IS g.00
AT 2667 HOURS, CUMULATIVC G(T) 1S «1b
AT 54293 HOUKS, CUMULATIVS G(T) IS 37
AT Te833 HOURS, CUMULATIVC G(T) 1S 52
AT  10.L17 HOURS, CUMULATIVE 6(T) IS b2

AT 13.000 HOURSy CUMULATIVE G(T) TS o9

AT 15,583 HOURSy CUMULATIVE 6(T) 1S «Th
AT 18.167 HOURS, CUMULATIVE G(T) 1S 78
AT 204750 HOURS, CUMULATIVE G(T) 1S 81
AT 23.333 HOURS, CUMULATIVE G(T) IS o84

Fig. 22
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. YIELD 1,000 MEGATONS . o
_ FISSION FRACTION 1,00

JINITIAL TIME  ,083 HOURS

_FINAL TIME 24,000 HOURS

CLOUD CENTER HEIGHT 15453.4 METECS

3-SIGMA CLOUD THICKNESS 11530 ,0 MSTEFS

~ INITIAL HORIZONTAL CLOUD RADZIUS Z €L KN
Ye)FFSET  0.00 KM

WIND VELOCITY 25,00 KM/HR

~ A(R) PARAMETERSS MEAN klbeb 0 MICRONMNS, SLOPE -53\\\\\

WIND SHEAR 1420 KM/HR PER KF OF (LOUD THICKNISS

MAX G(T)y_  «98357E-01 PER HRy QCCUPFED AT 2,017 HOURS

~ MAX UTRD RATE, 1589,738 RADS/HR, OPCURRED AT 1,67 KM

MAX ACCUM DOSE, 4426,758 RAOS, OCCURRED AT 5,42 Kd
ACSUMULATED DOSE OF  982.793 RADS CCCURRED Al 127 .08 KM

_  _ACTUMULATED DOSE OF 493,745 RADS CCCURRED Al 172,92 KM

_UTRD_RATE OF = 971,236 RADS/HR OCCUFRED AT _ 85,42 KM

ACCUMULATED DOSE OF 99,321 RADS OCCURRED Al 316,67 KM

~ UTRD RATE OF 294 ¢ 123 RADS/HR OC (URRED AT 177.08 KM

UTRO RATE OF 99,489 RADS/HR OC (UFRED AT 291 .€7 KM

SELECTED CUMULATIVE G(T) DATA

AT «083 HOURSy CUMULATIVE G(T) 1S 8.9%0
AT 24667 HOURS, CUMULATIVEZ G(T) IS 16

AT 5250 HOURS, CUMULATIVZ G(T) [S «37
AT 74833 HOURS,y CUMULATIVE 6(T) IS <52

AT 404417 HOURSy CUMULATIVE G(T) 7S b2
AT 13.,0C0 MOURS,y CUMULATIVE G(T) 1S 69
AT 15,83 HOURSy CUMULATIVE G(T) 1S oTh
AT 148,167 HOURS,; CUMULATIVE G(T) 1IS 78
AT 20.750 HDURS,y CUMULATIVE G(T) 1S «81

AT 234333 HOURSy CUMULATIVE G(T) 1S <84,

Fig. 24

47 i

s i ket it
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€. ___ __ YIELD 1,000 MEGATONS ) 3
o FISSION FRACTION 50 . .

‘ t,; INITIAL TIME o083 WOURS
1€ .. FINAL TIME 244000 HOURS i
| CLOUD CENTER HEIGHT 15453.4 METERS
| ¢ __3-SIGMA CLOUD THICKNESS 11530 +0 METEPS
EJ( __INITIAL HORIZONTAL CLOUD RADIUS  ZoFis KM
E «— ___Y=DFFSET  €.00 KM -

. _WIND VELOCITY 25,00 KM/HR

__WIND SHEAR 1420 KM/HR PER KM OF CLOUD THICKNISS

__ A(R) PARAMETERSt MEAN 46,60 MICRGONS, SLOPE 53

MAX_G(T)y _ +98357E~01 PER HRy CCCLRFED AT __ 2,417 HOURS
~ MAX UTRD RATE, 501,580 RADS/HR, OFCURRED AT E4el? KM

_MAX ACCUM DOSE, 1279.862 RADS, OCCURRED AT 47.92 K4

ACCUMULATED DOSE OF 987,085 RADS CCCUPRED AT . 75.0C KM

___ACSUMULATED DOSE OF 488,674 RADS OCCURRED AT 120,83 KM |

___ACCUMULATED DOSE OF - 97.956 RADS CCCURRED Al 2t5,.,83 KM

UTRD_RATE OF 2984656 RADS/HK OCCUFRED AT _ 113.4t2 KM
____UTRD RATE OF 99,398 RADS/HI OCCUTRED AT  210.k2 KM

" SELECTED CUMULATIVE G(T) DATA

AT «083 HOURS, CUMULATIVE G(T) 1S 0.00
AT 24667 HOURS, CUMULATIVE G(T) 1S 16
AT 5,250 HOURS, CUMULATIVE G(T) IS 37
AT 7.833 HOURS, CUMULATIVE G(T) 1S 52 _ ,
AT 10,417 HOURS, CUMULATIVE G(T) IS 62 .
AT 13,000 HOURS, CUMULATIVE G(T) 1S .69

AT 15,583 HOURS, CUMULATIVE G(T) 1S o7l

AT 184167 HOURS, CUMULATIVE G(T) 1S o78

AT 200750 HOURS,y CUMULATIVE G(T) IS 81

AT 234333 HOURSy CUMULATIVE G(T) . 1S -

Fig. 26
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————— - YIELD . 1.000 MEGATONS
. _ FISSION FRACTION «S0 .

INITIAL TIME  ,083 HOURS

__FINAL TIME 24.000 HOURS
_ CLOUD CENTER HEIGHT 15453,4 METERS

3=SIGMA CLOUD THICKNESS 11530.f METEFS

. INITTAL HORIZONTAL CLOUD RADIUS cof L KM

___Y=OFFSET 12,00 KM

WIND VELOCITY  25.00 KM/HR

___ _WIND SHEAR 1,20 KM/HR PER KM OF (LOUD .THICKNZSS
___ A(R) PARAMETERSY MEAN 4460 MICRONS, SLOPE 63

MAX G(T)y, __+98357E-01 PER HRy CCCURRED AT__ 2,417 HOURS

_.. MAX UTRD RATE, 223,142 RADS/HRy OCCURRED AT ES.k2 KM

_ . MAX ACCUM DOSE, _ 482.474 RADS, OCCURRED AT  77.08 K+

_ACCUMULATED DOSE OF 99,388 RADS OCCURRED Al 235,42 KN

_ UTRD RATE OF 99,742 RADS/HR OCCUFRED AT  195,t3 KM

" SELECTED CUMULATIVE G(T) DATA

AT o083 HOURS, CUMULATIVE G(T) 1S 0.00
AT 24667 HOURSy CUMULATIVE G(T) TS 16
AT 5250 HOURS, CUMULATIVE G(T) 1S 37
AT 7833 HOURSy CUMULATIVE G(TY 1S 52
AT 10.417 HOURSy CUMULATIVE G(T) IS b2
AT 13,09 HOURS, CUMULATIVE G(T) 1S 69
AT 154583 HOURSy CUMULATIVE G(T) 1S oTh
AT 18,167 HOURS, CUMULATIVE G(T) IS 78
AT 20750 HOURSy CUMULATIVE G(T) 1S - 8%

_ AT 234233 HOURSy CUMULATIVE G(T) TS .10

Fig. 28 ’
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¢« .
__ _FISSION FRACTION 450

YIELD 1000 MEGATONS _

INITIAL TINE  ,083 HOURS

~FINAL TIME 24,000 HOURS

_ CLOUD CENTER HEIGHT 15453.4 METERS

3-SIGMA CLOUD THICKNESS 11590 .5. METEPS

«

__INITIAL HORIZONTAL CLOUD RADIUS 2e6k KM

.. Y=OFFSET 1£.00 KM

WIND VELOCITY

_.....WIND SHEAR

25,00 KM/HR

_. A(R) PARAMETERS® MEAN 44,60 MICRONS, SLOPE

HAX _GLT),

_ MAX UTRD RATE,
_ _MAX ACCUM DOSE,

110.086 RADS/HR, OCCURRED AT

ACCUMULATED DOSE OF _ _

-

_UTRD_RATE OF 99,043 RADS/HR OCCUFRED AT

" SELECTED CUMULATIVE G(T) DATA

. AT

AT <G83 HQURSy CUMULATIVE G(T) IS 0,00
24667 HOURS, CUMULATIVE G(T) TS e16

AT ~ 5.250 HOURS, CUMULATIVE G(T) 1S 37
AT 7.833 HOURS, CUMULATIVE G(T) 1S 52

AT 104417 HOURS, CUMULATIVE G(T) 1S 62
AT 13.000 HOURS, CUMULATIVE G(T) IS o569

AT 15,583 HOURS, CUMULATIVE G(T) S 74
AT 184167 HOURS, CUMULATIVE G(T) 1S o78
AT 204750 HOURSy CUMULATIVE G(T) IS 081
AT 23.333 HOURSy CUMULATIVE G(T) IS e84
Fig. 30

120 KM/HR PEK KM OF CLOUD THICKN:

207+1432 RALSy OCCURRED AT

Ss

535

¢98357E~-04 PER HP, CCCJIRRED AT _ 2,ki7 HOURS

122.92 KM
113.42 KM

99,748 RADS OCCURRED Al 216467 KM

158433 KM
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€ ___ _ ____yieLo 1,000 MEGATONS
(f;__ __ FISSION FRACTION 50 S
O INITIAL TIME _ ,083 WOURS _ ]
¢ _ FINAL TIME 24,000 HOURS
¢ __ _CLOUD CENTER HEIGHT 15453¢4 METERS
___3-STGMA CLOUD THICKNESS 11590.¢ MEIEPS
C _ INITIAL HORIZONTAL CLOUD RADIUS  2.€k KM
o Y=DFFSET 24,00 KM
(
% _WIND VELOCITY 25,00 KM/HR .
(« _ __ _WIND SHEAR  1.29 KM/HR PER KM OF CLOUD THICKN:ZSS
:  A(R) PARAMETERSt MEAN  4Le60 MICFONSy SLOPE 463
MAX G(T)y  +98357€-01 PER HRy OCCURFED AT 2,417 HOURS _
( _ . _ MAX UTRD RATE, " 61.580 RADS/HR, OCCURRED AT 150,42 KM
) MAX ACCUM DOSE,  1£3.833 RADS, OCCURRED AT 145,83 K9
t ACCUMULATED DOSE OF 99,917 RADS_CCCURRED Al 1E6467 KM
(¢ _ SELECTED CUMULATIVE G(T) DATA
AT +C83 HOURSy CUMULATIVE G(T) IS  0.0¢C
( AT 24,667 HOURS, CUMULATIVE G(T) 7S 016
AT 5,250 HOURS, CUMULATIVE G(T) IS 5
AT 7.833 HOURS, CUMULATIVE G(T) IS 52
( _ AT  10.417 HOURS, CUMULATIVE 6(T) IS 62
AT 13,060 HOURS, CUMULATIVE G(T) 1S e69
AT 15,583 HOURS, CUMULATIVE G(T) 1S o7h
( AT 18,167 HOURS, CUMULATIVE G(T) 1S «78
e AT__20.750 HOURS, CUMULATIVE G(T) 1S .88
(‘ AT 234333 HOURS, CUMULATIVE G(T) 1S T
T Fig. 32
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SRR TR TR

C __YIELD  1.0C0 MEGATONS )
(:~____”__ﬁ_,_,FISSION_FRACTION 50 -
b INITIAL TIME <083 HOURS e
< _  _FINAL TIME 24,000 HOURS i B B
c— _____ _CLOUD CENTEP HEIGHY 15453.4 METERS
3-SIGMA CLOUD THICKNESS 11530 . METEPS )
¢ ___ INITIAL HORIZONTAL CLOUD RADIUS Ze€l KM
 Y-DFFSET 30.00 KM )
C
. WIND VELOCITY 25,00 KM/HR o o
( ___ ___WIND SHEAR 1420 KN/HR PER KM OF (LOUD THICKN:ZSS
(———— A(R) PARAMETERSS MEAN 44,60 MICRONS, SLOPE 6%
MAX G(T),  +98357E=01 PER HR, CCCLRFED AT 2,417 HOURS
( . MAX UTRD RATE, 37.772 RADS/HR, OCCURRED AT  157.92 KM
¢ ___MAX ACCUM DOSE, 584216 RALCSy O3CURRED AT 181,25 KM
SELECTED CUMULATIVE G(T) DATA L o
(. AT o083 HOURS,y CUMULATIVE G(T) IS  0.00
AT 24667 HOURS, CUMULATIVE G(T) IS 016
AT 5,250 HOURSy CUMULATIVE G(T) 1S .37
( AT  7.833 HOURS, CUMULATIVE 6(T) IS 52
AT 10,417 HOURS, CUMULATIVE G(T) 1S .62 )
AT 13.000 HOURSy CUMULATIVE G(T) XS .69
( __AT_ 15,583 HOURS, CUMULATIVE 6(T) 1S 74 i
AT 148+167 HOURS, CUMULATIVE G(T) TS o78
' AT 20,750 HOURS, CUMULATIVZ G(T) 1S o81
( AT 23.333 HOURS, CUMULATIVE G(T) IS B4
PFige 34 . -
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YIELN 1,000 MEGATONS
FISSTON FRACTION 50
CINITIAL TIME  ,083 HOURS

rrdAL TIME 24,000 HOURS

CLOUD CENTER HEIGHT 15453eh METERS

3-STGMA CLOUD THICKNESS 115300 ME VEFS

INITIAL HORIZCNTAL CLOUD RADIUS  Zel4 KM

Y-OFFSET 36400 KM

_NIND VELOCITY 25,00 KM/HR

WINN SHEAR 1,20 KM/HR PER KM OF (LCUD THICKNISS

A(R) PARAMETERSt MEAN 4460 NICROM'S, SLOPE .63

MAX G(T),  +98357E-01 PEK HRy OCCLRFED AT 2,447 HOURS
MAX UTRD RATE, 244769 RADS/HR, OFCURFED AT  23I5,4C KM
MAX ACCUM DOSE, 35.360 RADS, OTCUKRED AT 214,56 K9

__SELECTED CY'MULATIVE G(T) DATA

AT «083 HOURS,y CUMULATIVE G(T) 1S 0.90
AT 2¢667 HOURSy CUMULATIVE G(T) 1< 016
AT 54250 HOURSy CUMULATIVE G(TY 7S X7
AT 7833 HOURS, CUMULATIVS G(T) IS 05
AT 40.L47 HOURS, CUMULATIVE G(T) 1§ 62
AT 13,0C3 HOURS, CUMULATIVE C(T) 1S @
AT 154%83 HOURSy CUMULATIVE G(T) 1S o7k
AT 183,167 MOURS, CUMULATIVZ G(T) IS 78
AT 20.750 HOURS,y CUMULATIVE &(T) IS «81
AT 23,333 HOURSy CUMULATIVE G(T) TS o84
Fig. 36
\
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VI Conclusions and Recommendations

This work presents a method for easily studying the
character of fallout from a nuclear ground burst. The major
output quantities from this method are: rate of fallout dep-
osition (g(t)) and cumulative amount of fallout deposited as
a function of time after cloud stabilization; and, unit-time
reference dose rates and total dose accumulated to infinite
time as a function of downwind distance from ground zero
and crosswind offset from the cloud path. Validation of
one g(t) run against an accepted standard is outlined
briefly in Appendix D.

Various input parameters for the model presented may
be varied, and their effects quickly studied. These param-
eters are: weapon yield; activity-size distribution, A(r);
wind velocity and shear; and, fission fraction of weapon
yield.

As Discussed in Chapter V, g(t) has been shown to be
very sensitive to the particular A(r) chosen. Several (log-
normal) distributions from the literature were chosen, and
the effect of each particular choice examined. Results in-
dicate the need for planners to carefully choose A(r) for
a given case, and to be aware of the implications of this
choice.

It has also been shown (in Chapter III) that a zero-
thickness fallout cloud is an excellent approximation to a
finite-thickness vertically distributed cloud possessing a

symmetrical distribution of activity with altitude.
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Recommendations

The present model, while providing ease of computation,
does have shortcomings. The particle fall dynamics are well-
described, and need no further work immediatly. An attempt
should be made to include’ fractionation in the g(t) cal-
culation, and results compared with DELFIC runs. Downwind
shear should be added to the model. This will result in the
necessity of carrying out an integration over the downwind
extent of the cloud for each dose calculation instead of
using equation(34) in its present form. Finally, and more
completely, the entire method used in WSEG-RM-10 to describe
cloud size and growth, adopted here essentially intact with-
out criticism, should be examined for correctness in light
of more recent work.

It is possible, using the table of polynomial coef-
ficients provided and the calculation methods described, to
develop a simple algorithm to enable a user to easily per-
form hand calculations of g(t) and dose quantities.

Possible far-future efforts might center around
adopting the model presented herein, or a modified form of
it, as a "subroutine" in a multi-burst analysis scheme,
since the consideration of a single burst has little rel-

evance to many conceivable tactical situations.
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9.

10.

Although not directly referenced, the following provided
essential guidance for Chapter I in particular and the
entire work in general:
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Appendix A
Particle Fall

This appendix contains the following exhibits:

- a listing of the CGEN code used to calculate
particle fall polynomial coefficients

- a table of polynomial coefficients for each
200 meter altitude block from 200 meters to
fifty kilometers above sea level

- plots of r vs t for various altitudes

CGEN Code
Figure A-1 is a listing of the CGEN code. The steps
in the operation of the program are as follows:
1) Air density (RHO) and dynamic viscosity (MU)
for each altitude block are read in.
2) Forty radii (R) in meters are calculated.

3) Q, Reynolds number (RE), and the reciprocal

velocity (W) are calculated as detailed in
Chapter II.

k) A numerical integration is performed to
calculate a time of fall (T) in hours for each
particle size from each altitude.

5) C, is calculated.

6) A least-squares fit is performed in sub-
program PLSCF, fitting the function
y=r - C7/4r€'to a polynomial in 1/t.

7) The resulting polynomial coefficients Cy




FROGRAM CGEM CIHFUT s FUNCHS QUTPLUT)
FREAL MU zS1y

DIMEN_I0ON RHOCSS12 oDt s T Qe 2510 s LT s 2010 o AL oV (400 s CC CE 2 s

1WMORE ¢SO s hlld £ 300
01I=1.251

READ ZeFHO I o MLICT .
FORMAT (13=.2E14, S0
p0z2I=1+431)

Wilr= 1,
RCId=0,.E-Dcel

IFCI. GT.;H-F Ia=1,E-N4+7 . SE-0Sec1-2u>
DOzd=1+251

&—h.bUr4 eFHD I v ek c]r ool - M 1) eez
IFR, LT 120, 2:0704
HU=HLUH1H-HI

[N

(e
o

COIEETTONNeeZ+, BN 13T eNee

FE= n B, =2 BHAZE-Ddenen+S. 1153E-EeLIeeI~5, AL NISE—-NIeleed
W=sRHD Ccd» ~RPEOMUT e il , +1  1ESE-OTV Rl oRHO A 202
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through 06 are punched on cards.

Table of Coefficients

Table A-1 (five pages) is a list of the polynomial
coefficients generated by the CGEN code. These coeffi-
cients may be substituted directly into (10) and (11).
Then, entering a particular time, in hours, will yield a
particular radius on the ground in meters or a rate of
change of particle radius in meters per hours from the
altitude and time considered. The choice of meters and
hours as units was based on restrictions in the PLSCF sub-
program on the limits of the numeric range over which it

operates.

Figures A-2 and A-3 are, for purposes of illustration,
plots of particle radius hitting the ground versus time for
cloud center height corresponding to weapon yields in the
1 KT - 20 MT range. These plots were generated using the

coefficients in Table A-1 and equation (10).
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Appendix B - Fortran Code for Calcul-

tion of g(t) and Dose Quantities

This Appendix contains the following items:
- a copy of the FALL code that calculates

and displays g(t) and dose information

(Fig, B-1, four pages)

- a user's guide to running the compiled
version of the FALL program
- a sample of output from FALL and an ex-

planation of how to interpret the output.

FALL Code

The FALL code reads in as basic data the table of
coefficients in Table A-1. For each fallout problem the
user must prepare a data card with the parameters of the
problem he is interested in.

The operation of FALL is straightforward, all
quantities being calculated as described in Chapters II
and III. FALL then supplies a printed output of the problem
parameters and selected calculated quantities, and, at the
user's option, plots of g(t), UTRD rate, and accumulated

dose.

Ugser's Guide to FALL

Figure B-2 is a sample deck used to run the complied
version of FALL on the CYBER system. It is necessary to
request CM70000 to insure enough memory to load all neces-

sary elements. If several datz sets are run in one program
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Ui=0.
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Fig. B-1. FALL CODE
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Fig. B-1. (Continued)
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card

RFC,CM70000. TXXXXXX
ATTACH,A,AFITSUBROUTINES ,, ID=AFIT.
LIBRARY,A.
ATTACH,TAPES,DATA,ID=T790432.
ATTACH,LGO,FALL,CY=5,ID=T790432.
1GO.

7/8/9

1,0,0,0,0,0,0,0,0

.01,72,37.3,1.45,50,10,2.4,3,.8
7/8/9
6/7/8/9

Note

Use appropriate ID #

Data Card

Fig B-2. Sample deck for FALL




run, It may be necessary to request additional CP time on

the job card.

Each data card represents a separate fallout problem.

Data is entered in free-field format, i.e.

READ*,Y,TF,A,B,V,YYY,SY,IT,FF.

Variables should be assigned values as follows:

Y

TF-

SY-

weapon yield in megatons.

final time for calculations, in hours.

A zero value will set TF to 24 hours.

mean particle radius for activity-size
distribution, microns. A zero value will

set A to 44,6 microns.

iogarithmic slope of A(r). A zero value
will set B to .69.

Wind velocity, KM/HR. A zero value will

set V to 25 KM/HR

Crosswind offset in KM for dose calculations.
Plots of dose quantities are made parallel to
the effective wind at user-selected offsets
from the "hotline". Several plots at various
offsets can be used to construct dose rate
and accumulated dose contours.

Vertical wind shear in cloud, KM/HR per KM
of cloud thickness. A zero value sets SY to
1.2.

Output selector. The following outputs will

be generated for the indicated values of II:




OUTPUT
Printout only

w o IH

Printout and g(t), cumulative
g(t) plots

2 " Printout and dose plots

3 Printout and all plots
FF~ fission fraction of the device. A zero

value will set FF to .5.

Interpretation of Qutput from FALL

Figures B-3, B-4, and B-5 are the output from a
run of FALL that requested both g(t) and dose plots for
analysis of a one megaton burst with all other parameters
set to default values. The data card for this run would
look like

1,0,0,0,0,0,0,3,0

Referring to figure B-3, the output starts by repeat-
ing the yield and fission fraction selected. The initial
time for all calculations is calculated by the program,
and is approximately the time it would take a one centi-
meter particle to fall from the cloud center height. Final
time is as specified in the input card. Three initial
cloud parameters as calculated by the program are then
listed. The y offset, wind parameters, and A(r) specifica-
tions are as input.

The program then prints the maximum g(t), the time
at which it occurred, and the maximum UTRD rate and accu-

mulated dose and the distances from ground zero at which
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R e e ——
.o
{
« YieLn 1.7 0 MEGATONS
.- FISSION FRACTION  o5¢
(,r__ INTTIAL TIME (€53 HOLRS
«__ . . FINEL TIME 24,120 HOURS

¢ CLOUD CENTER HEIIGHT 15453,k METEER
[ ]

T-STAMA CLOUD THICKNESS 414537 4 MSTEFS

AR A it

« . INITTAL HOSIZCNTAL CLGUD FADIUS Zof b KN
; L ‘ Y-OFFSET  £.6J KM
(
| e - WIND VELOCITY'  25.00 KM/HR o o
C_ © WIND SHEAR 1,20 KM/HR PER KM CF (LCUD THICKNISS
e A(R) PARAMETERSY MEAN  4kebQd MICRONS, SLOPE  o5%
_ . MAX G(T)y  +98357E-01 PER HRy CCCURPED AT 2,417 HOURS
C _____ ___MAX UTRD RATE, 794,869 RADS/HR, OFCURRED AT L1467 KM
: ({ _________ M8X ACCUM DOSE,  2213.379 RADS, OCCURKRED AT  35.42 KM
T ACCUMULATED DOSE OF =~ 988.127 RADS CCCURRED Al &7,50 KM
C o __ACCUMULATED DOSE OF 491,397 PADS OCCURRED Al 127,08 KM
¢ _ACCUMULATED DOSE OF 98,705 RADS CCCURRED Al 247,32 KM
: ___UTRD RATE OF 293,552 RADS/HR OCCUSRED AT  12%.E3 KM
C ____  __.___UTRD RATE OF 99,089 RADS/FR OCCUTRED AT  Z1iLkeE8 Kw
(. " 7 'SELECTED CUMULATIVE G(T) DATA .
- Af T .063 HOURS, CUMULATIVE 6(T) TS 0,00 B o
C _ AT 2,667 HOURSy CUMULATIVE G(T) 18 «16
; AT 5,250 HOURS, CUMULATIVE 5(T) IS 37
_ AT __ 74833 HOURS, CUMULATIVE G(T) 1S 052 _
1 C : AT 10,6417 HOURS, CUMULATIVE G(T) IS JE2
AT__13.0(00_ HOURS, CUMULATIVE G(7) IS _ <69
. AT 15,583 HOUARSs CUMULATIVE G(T) IS o7h
C AT _ 184167 HOURS, CUMULATIVE G(T) 1IS 78 i
AT 204759 HOURS, CUMULATIVE G(T) IS 81
(f“ ... AT 234333 HOURS, CUMULATIVE G(T) IS o84

-~

Fig. B-3. Sample Printed Output
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they occurred. These distances are along a line parallel
t0 the path of the cloud offset by the y offset value.

The simplified geometry chosen will lead to symmetry about
the straight line cloud path.

The program will select several doses and UTRD rates
and list them, along with the distances at which they occur-
ed. These values will be: for dose, the highest values that
do not exceed 1000, 500, and 100 rads; for UTRD rate, the
highest values that do not exceed 3000, 1000, 300, and 100
rads/ hr. If any of these values are also the previously-
listed maximum values, they will not be repeated. Values
closer to the origin than the maximum values are not listed.

Cumulative g(t) information is listed for ten points
over the range of time selected. This enables the user
to quickly see how much of the radioactivity is down at
any particular time after cloud stabilization.

It is suggested that one or more runs of the program
be made requesting only the printed output before any plots
are requested for a given problem. Computer resources
may thus be conserved, and the user will be able to better
decide how to specify his problem before generating plots.

Interpretation of the output plots is straight-
forward. The horizontal axis of the g(t) plot, time, and
that of the dose plot, distance, are related by input wind
velocity. Care should be taken that the correct line is
examined on either plot by observing the marginal symbols

associated with each quantity. The user should also be
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careful to consider any power-of-ten multiplier printed

near the axis label.

86




AD=A083 755 AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OH SCHOO-=ETC F/6 18/8
A COMPUTER FALLOUT MODEL FOR OPERATIONAL TYPE STUDIES.(U)

NL

MAR 80 R F COLARCO
UNCLASSIFIED AFIT/GST/PH/B80M=1

20‘3 ..
[ ]




|
1.0 =
. nio



Appendix C Comparison of Pancake

and Distributed g(t) Plots

Figures C-1 through C-5 are plots of g(t) for dis-
tributed and pancake clouds at yields of 1, 10, and 100 KT,
and 10 and 20 MT. It can be seen in all cases that a pan-
cake cloud geometry approximates the distributed cloud
very closely, with this approximation getting better as
weapon yield increases. Using the pancake approximation
has the dual advantage of reducing computer time for
analysis of a given problem by about three-fourths and

allowing selected g(t) calculations to be made by hand.
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Appendix D Comparison with DELFIC

The DELFIC program (Ref 6) is the accepted DOD
standard for fallout models. It is a detailed, long-
running code, not easily .applicable to» a quick study of
fallout effects.

For purposes of validation of the g(t) results
presented herein, a DELFIC run was made at the Air Force
Weapons Laboratory for a 100 KT surface burst. Represent-
ative g(t) and cumulative g(t) results from this run are
plotted in figure D-1, along with a plot of g(t) and cumu-
lative g(t) generated by the FALL code.

Since DELFIC and FALL differ in a number of respects,
perfect agreement should not be expected. The closeness

of the fit obtained is encouraging.
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Appendix E Results of Calculations

This Appendix contains the results of a number of
runs of the FALL program. All results were produced through
use of the pancake approximation. These exhibits are meant
to demonstrate the flexibility of the program in terms of
the ability of the user to vary the input parameters.

For each variation of an input parameter, the printed
output of a program run is included. The g(t) and dose
plots are also included, except that exhibits showing var-
iation of parameters that do not affect g(t) (wind velocity,
wind shear, and fission fraction) will not contain a g(t)

plot.
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C-. ___YIELD _ +00% MEGATONS

¢

LS

_ _FISSION FRACTION 50

INITIAL TIME 0,090 HOURS

&
A\

_ FINAL TIME 24,090 HOURS

_ C.OUD CENTEP HEIGHT 1463.C METERS

3-SIGMA CLOUD THICKNESS 1097.3 METEPS

of 1 KM

___Y-J)FFSET

____WIND SHEAR

ASSUMULATED DOSE OF

Ce00 KM

WIND VELOCITY 25,00 KM/HR

120 KM/HR PER KM OF (LOUD THICKNESS

—— e et -

_ A(R) PARAMETERSS MEAN 44,67 MICONS, SLOPE 65
MAX G(T)y  o84142E+00 PER HR, CCCLRPED AT 4333 HOURS
__ MAX UTRD RATE, 59,540 KADS/HR, OFCURRED AT 6025 KM
' MAX ACCUM DOSEs;  285.983 RAOS, GCCURRED AT 6,25 KM

. 81,379 RADS OCCURRED Af 1875 KM

'SELECTED CUMULATIVE G(T) DATA

_ Fig. E-1.

0.00 L

AT 04000 HOURS, CUMULATIVE G(T) IS )

AT  2.667 HOURS, CUMULATIVE G(T) IS Bl /

AT 5,333 HOURS, CUMULATIVE G(T 1S 95 i L
T AT 8,000 HOURS, CUMULATIVE G(T) 1S .98
_AT__ 104667 HOURS, CUMULATIVE G(T 1S .99 .

AT~ 13.333 HOURS, CUMULATIVE G(T) 1S <99

AT 16,000 HOURS, CUMULATIVE G(T) 1S 1,00

AT 484667 HOUKS, CUMULATIVE G(T) 1S 1.00

AT 21.333 HOURS, CUMULATIVE G(T) _1S 1.00 S
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C, T ) - o

<. YIELD . o040 MEGATONS =~ . .. » .. .. .. __

¢ ———— —-FISSTON FRACTION .50 o
) INITIAL TIME_ 0,000 WOURS o .
3 .
B ¢ _FINAL TIME 24,000 HOURS R ]

_.CLOUD .CENTER HEIGHT 4358.6 METERS

3-SIGMA CLOUD THICKNESS 3269 .0 METEFS

INITIAL HORIZONTAL CLOUD RADIUS 73 KM

. Y-OFFSET 0,00 KM

WIND VELOCITY  25.00 KM/HR
WIND SHEAR 1,20 KM/HR PER KM OF C(LNUD THICKNISS

_ A(R) PARAMETERSt MEAN  4he60 MICIONS, SLOPE 65

MAX _G(T), +29695E+00 PER HRy QCCLRPED AT __+833 HOURS

___MAX_UTRD RATE, 1104730 RADS/HR, OCCURRED AT  16¢E7 KM

_MAX_ACCUM DOSE, _ 410,718 RADS, 0(CURRED AT 14,58 KM
ACCUMULATED DOSE OF 98,955 RADS OCCURRED Al = E2.08 KM

UTRO RATE OF 944,610 RADS/HR OCCUFRED AT 25,00 XM

SELECTED CUMULATIVE G(T) DATA
AT 0.U00 HOURS, CUMULATIVE G(T) 1S 0.00 - o
AT 2.667 HOURSy CUMULATIVE G(T) 1S 53
AT 564333 HOURS, CUMULATIVE G(T) 1S o7B .
_AT__ B.00D HOURS, CUMULATIVE G(T) IS .85 _ o
AT 10,667 HOURSs CUMULATIVE G(T) 1S «58
AT 13,333 HOURS, CUMULATIVE G(T) IS .93
AT 16.0600 HOURSy CUMULATIVE G(T) IS e85 - )
AT 18667 HOURSy CUMULATIVE G(T) IS .96 i )
AT 214333 HOURSs CUMULATIVE G(T) IS 97
smeeme e - Pig, E=l e R
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( o YIELD _  .100 MEGATONS
____FISSION FRACTION  o50

INITIAL TIME 00000 HOURS

( FINAL TIME 24.000 HOURS
_ CLOUD CENTER hEIGHT 9753.6 METERS

3-SIGMA CLOUD THICKNESS _7315.2 METERS _

C ~ _ __INITIAL HORIZONTAL CLOUD RADIUS 178 KM
Y-OFFSET  Co.00 KM )
(= WIND_VELOCITY 25,90 KM/WR
( __ _ __ __WIND SHEAR 1420 KM/HR PER KM OF (LOUD THICKNEISS
A(R) PARAMETERSS MEAN  G4eBO MICRONS, SLOPE  +69
¢ MAX G(T),  o+14374E+400 PER HR, OCCURPED AT  1,E67 HOURS
« ___ MAX UTRD RATE,  198.324 RADS/HRy OCCURRED AT = 31425 KM
MAX_ACCUM DCSE, _ 6044878 RADS, OCCURRED AT  27.08 KM
(n COUMULATED DOSE OF 496,689 RADSNCCURRED Al 41,67 KM _
( - ACCUMULATED DOSE OF 99,375 RAOS OCCURRED Al  142.5C KM
¢ __UTRD RATE OF 964797 RADS/HR OCCUPRED AT 77408 KN
” SELECTED CUMULATIVE G(T) DATA T

‘AT 0,000 HOURS, CUMULATIVZ G(T) TS 0,00
AT  2.667 HOURS, CUMULATIVE G(T) IS .27

C ' TTAT T 54333 HOURSe CUMULATIVE G(T) IS 52

AT - B8.000 HOURSy CUMULATIVE G(T) 1S .66
a - AT 10,667 HOURSy CUMULATIVE G(T) IS o75
( AT 134333 HOURSy CUMULATIVE G(T) IS .80

AT 16.00) HOURS, CUMULATIVE G(T) 1S o84 -
: AT 18.667 HOURSy CUMULATIVE G(T) IS .87
( AT 21333 HOURSy CUMULATIVE G(T) IS 90

¢ . TPig. E-7. T 7 T o T
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YIELD 10.000 MEGATONS . ))// o

FISSION FRACTION 50

INITIAL TIME o167 HOURS

___FINAL TIME 24,000 HOURS

__CLOUN CENTER HEIGHT 2365245 METERS

3-SIGMA CLOUD THICKNESS 17739 . METEFS

_ INITIAL HORIZONTAL CLOUD RADIUS  5.67 KM
Y-OFFSET Ge00 KM B

WIND VELOCITY _ 25,00 KM/HR _

WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKNISS

__A(R) PARAMETERSt MEAN buye69 MIC RONS, SLOPE «68S

MAX_ ACCUM DOSEy 6795.564 RACSy OCCURRED AT 47,92 KM

.ACCUMULATED DOSE OF 990447 RADS OCCURRED Al 206,25

ACCUMULATED DOSE OF 498,918 RADS OCCURRED AT 275.00

ACCUMULATED 0OSE OF 99,518 RADS OCCURRED AT 451,67

MAX_ G(T)y ___ +70210E~-01 PER HR, OCCURFED AT__ 3,167 HOURS
MAX UTRD RATE, 2667.588 RADS/HRy OCCURRED AT  E4ei7? KM

UTRD RATE OF __ 9804448 RADS/HR OCCURRED AT _ LE4e£8 KM _

UTRD RATE OF 297 4857 RADS/HR OCCUTRED AT 342,62 KM
UTRD RATE OF 99,325 RADS/HR OCCUTRED AT 500,60 KM

SELECTED CUMULATIVE G(T) DATA
AT 167 HOURS, CUMULATIVE G(T) 1S  0.C0
AT 24750 MOURS, CUMULATIVE G(T) IS «10

AT 54333 MOURSy CUMULATIVE G(T) IS 27
7917 HOURSy CUMULATIVE 6(T) 1S _ <40

AT
AT 10.500 HOURS, CUMULATIVE G(T) IS 50

AT 13,083 HOURS, CUMULATIVE G(T) 1S 58
AT 154667 HOUKSy CUMULATIVE G(T) TS o6&
AT 184250 HOURS,y CUMULATIVE C(T) TS +69
" AT 20833 HOURS, CUMULATIVE G(T) 1S o72
AT 23,417 WOURS, CUMULATIVE G(T) 1S .76

Figo E'iOo
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e =

YIELD 20.C00 MEGATONS )
¢ ___FISSION FRACTION 50 :
. INITIAL TIME o167 WOURS _
[ 4 _FINAL TIME 244000 HOURS .
¢ __CLOUD CENTER HEIGHT 27483.8 MET ERS i
3-SIGMA CLOUD THICKNESS 206128 MEIEFS
C __INITIAL HORIZONTAL CLOUD RADIUS €433 KM x
(—— _ Y=DFFSET  C.00 KM
= WIND VELOCITY 25,00 KM/HR e
( _ _WIND SHEAR 1,20 KM/HMR PER KM OF (LOUD THICKN:SS
) o A(R) PARAMETERSY MEAN Lue60 MICFONS, SLOPE .69
MAX G(T)y  +62476E=01 PER MKy OCCLRFED AT _ 3,500 HOURS
( ____MAX UTRD RATE, 3277.166 RADS/HR, OCCURRED AT ECeb2 KM
) MAX_ACCUM DOSE, 6053.879 RADS, OCCURRED AT  52.08 KM
- . ACCUMULATED DOSE OF 9984769 RADS OCCUFRED Al 252,98 Kk
( ACCUMULATED DOSE OF 497,800 RADS NCCURRED Al 335,42 KM
) ACCUMULATED DOSE OF  99.687 RADS OCCURRED Al 551,67 KM
UTRO RATE OF 29944544 RADS/HR OCCUFRED AT =~ 83433 KM
. ( UTRD RATE OF 995,821 RADS/HR OCCUPRED AT 212,50 KM
) _UTRD RATE OF 299,755 RADS/HR OCCURRED AT.~”393.75 KM
K| SELECTED CUMULATIVE 6(T) DATA ==
( AT 4167 HOURS, CUMULATIVE G(T) TS 0,00
AT~ 2,750 HOURSy CUMULATIVE G(T) IS .08
AT 5,333 HOURS, CUMULATIVZ G(T) 1S o2k ]
( AT  7.917 HOURS, CUMULATIVS G(T) TS v 36
AT_ 10,500 MOURSy CUMULATIVE G(T) IS .46
AT 13,083 HOURS, CUMULATIVE G(T) 1S 5k
( AT 15,667 HOURS, CUMULATIVE G(T) IS .60
AT 18,250 HOURSy CUMULATIVE G(T) 1S *65
AT 204833 HOURSy CUMULATIVE G(T) IS «569
'y AT 23,417 HOURS, CUMULATIVE G(T) 1S 72
' ‘1 * .
Y e B - - 7. i P
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(
C o YIELD +001 MEGATONS o -
_____ _FISSION FRACTION 50 )

s% INITIAL TIME 0.00C HWOURS = o
C _FINAL TIME 244000 HOURS .

©CLOUD CENTER HEIGHT 1463.0 METERS
¢ 3-SIGMA CLOUD THICKNESS 1097,.,3 METEFS
C ____ _INITTAL HORIZONTAL CLOUD RADIUS ol KM

o _Y-DFFSET  0.00 KM ,
(. WIND VELOCITY  25,0C KM/HR e
C____ __ _WIND SHEAR  1.20 KM/HR PER KM OF (LOUD THICKNISS

_ A(R) PARAMETERSY MEAN  37.30 MICRONS, SLOPE 144f

____MAX UTRD RATE, 121,361 RADS/ R, OCCURRED AT 2408 KM
_MAX_ACCUM DOSE,  779.670 RADS, OCCURRED AT 2,08 KN

__ACSUMULATED DOSE OF  78.993 RADS OCCURRED Al 12,50 XM

__ _UTRD RATE OF 77 4290 RADS/HR OCZUFRED AT hedl? KM

SELECTED CUMULATIVE G(T) DATA

AT  0.000 HOURS, CUMULATIVE G(T) 1S 0.0
i @ AT 24667 MOURS, CUMULATIVE G(T) 1S 62
AT 54333 HOURS, CUMULATIVE G(T) 1S W72
AT 8,000 HOURS, CUMULATIVE G(T) 1S 768
AT 10.667 HOURS, CUMULATIVE G(T) 1S .61
AT 13,333 HOURS, CUMULATIVE G(T) 1S 83
AT 16.000 HOUKS, CUMULATIVE G(T) IS e85
AT 48.667 HOURS, CUMULATIVE G(T) 1S .87

AT 21.333 HOURS, CUMULATIVE G(T) 1S 88

MAX G(T)y  12458E+401 PER HRy CCCURRED AT = .C83 HOURS

ACCUMULATED DOSE OF = 4144312 RADS CCCURRED Al k.17 KM

e ——— e e Fig. E-16- e ———— e e ———— -
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— _YIELD + 010 MEGATONS : I

_FISSION FRACTION 50 .

_INITIAL TIME_ 0.000 HOURS ___ _ _

_ _FINAL_TIME 24.00Q HOURS .
__ CLOUD CENTER HEIGHT 4358.6 METERS
3-SIGMA CLOUD THICKNESS 3269+f METEFS

__ __INITIAL HORIZONTAL CLOUD RADIUS = 73 KM
. *Y-DFFSET D.00 KM

WIND VELOCITY 25,00 KM/HR
WIND SHEAR  1.20 KM/HR PER KM OF (LOUD THICKN:ISS

__ A(R) PARAMETERS® MEAN  37.30. MICFONS, SLOPE 1.4f

MAX GET),_  o43751E+00 PER HR, CCCUPFED AT __ .167 HOURS __
_ . _MAX UTRD RATE, 252,548 RADS/FR, OCCURFED AT 4417 KM
___MAX_ ACCUM DOSE, 1353.783 RADS, OCCURRED AT lWe17 KM

__ACSUMULATED DOSE OF  441.393 RADS OCCURRED Al 14,58 KM

__ACCUMULATED DOSE OF 99.058 RADS OCCURRED Al 35,42 KM

UTRD RATE OF __ 99,788 RADS/HR OCCUFRED AT__ 16467 KM

" SELECTED CUMULATIVE G(T) DATA

AT " 0.000 HOURS, CUMULATIVE G(T) 1S 0.00
AT 24667 HOURSy CUMULATIVE G(T) IS 447

AT 5,333 HOURS, CUMULATIVE G(T) 1S 58
AT  8.000 HOURS, CUMULATIVE G(T IS .65 - -
AT 10,667 HOURS, CUMULATIVE G(T) IS 69 -
AT 13,333 HOURS, CUMULATIVE G(T) 1S .72

AT 16,000 HOURS, CUMULATIVE G(T) 1S 75
AT __18.667 HOURSy CUMULATIVE G(T) 1S = .77

AT 21,333 HOURSy CUMULATIVE G(T) 1S o78

- - - - Fig. E~19. SRR

ACCUMULATED DOSE OF  874J446 RADS CCCURRED Al 8433 KM
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JE S i T o P

YIELD . . «100 MEGATONS

. _FISSION FRACTION  +50
INITIAL TIME 0.000 HOURS

¢ __FINAL TIME 24¢000 HOURS

~ CLOUD CENTER HEIGHT 9753.6 METERS

¢ 3-STGMA CLOUD THICKNESS 731542 METEFS = =
C __INITIAL HORIZCNTAL CLOUD RADIUS 1478 KM

Y-0FFSET  0.00 KM
(% WIND VELOCITY 25,00 KM/HR o

€ ___ __ _WIND SHEAR 1.20 KM/HR PER KM OF (LOUD THICKNZSS

(’______n_ _ A(R) PARAMETERSS MEAN  37.30 MICFONSy SLOPE 4.4%
MAX G(T),  «21971E+00 PER HRy, CCCULRPED AT __ Li? HOURS
___ _MAX UTRD RATE, 507,334 RADS/FKR, OCCURRED AT 8¢33 KM
C ____MAX ACCUM DOSE, 2364.147 RADS, OCCURRED AT 6425 KA
; ACCUMULATED DOSE OF 938,364 RADS OCCURRED AT~ 22.92 KM
- - [}
C ACCUMULATED DOSE OF 477,931 RADS OCCURRED Al  35.42 KM
‘(___ ACSUMULATED DOSE OF 954418 RADS COCCURRED Al B142%F KM
_ UTRD RATE OF 2854073 RADS/HR OCCUFRED AT _ 22, 0 2 KM
€ __  ___ UTRD RATE OF 99,788 RADS/HMR OCCUFRED AT 50,00 KM
"SELECTED CUMULATIVE G(T) DATA T
AT 0,000 HOURS, CUMULATIVE G(T) TS  0.00 T
. AT 2,667 HOURSy CUMULATIVE G(T) 1S 34
AT 5.333 HOURSy CUMULATIVE G(T) IS b6
AT 8.G00 HOURSy CUMULATIVE 6(T) 1IS 53 )
. AT 10,667 HOURS, CUMULATIVE G(T) IS 57
AT 13,333 HOURSy CUMULATIVE G(T) 1S ¢ 1
AT 16,000 HOURS, CUMULATIVE G(T) 1S 64 f
AT 184667 HOURSy CUMULATIVE G(T) IS 6
AT  21.333 HOURS, CUMULATIVE G(T) IS .68
e Fig. E-22.
s e 418 - - ii 4
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—_—_YIELD

s e e

10,000 MEGATONS
. FISSION FRACTION «50

c'
N INITIAL TIME o167 HOURS o
} _ _ .
] FINAL TIME 24.000 HOURS N o
o ~ CLOUD CENTER HEIGHT 23652.5 METERS
[ . .
3-STGMA CLOUD THICKNESS 17739 ¢4 METERS o
<. ____ INITIAL HORIZONTAL CLOUD RADIUS  5.97 KM
¢ _Y=OFFSET €400 KM ] ] ,
+ WIND VELOCITY 25,00 KM/HR e
C ~__WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKN:ISS
- __ A(R) PARAMETERSS MEAN 37,30 MICRONS, SLOPE 1.4t
MAX G(T),  +11736E+00 PER HR, OCCURFPED AT ,667 HOURS
[ ¢ _____MAX UTRD RATE, 8152,536 RADS/HR, OCCURRED AT 12450 KM
p MAX ACCUM DOSE, 32961.527 RADS, OCCURRED AT 1).42 KN
. ACCUMULATED DOSE OF 973,601 RAOS OCCURRED Al 1£0.0C KM
" 3,601 RADS OCCURRED Al  1£0,0C KM
( __ACCUMULATED DOSE OF 492,868 RADS OCCURRED AT 202,08 KM
; __ACCUMULATED DOSE OF . 99,42 & RADS OCCURRED Al 369,58 KM
UTRD_RATE OF _ 2994 +483 RADS/HR OCCUPRED AT Fl4el? XM
(C UTRD RATE OF 986.522 RADS/HR OCCUFRED AT 110,42 KM
’ UTRD RATE OF 299,133 RADS/HR OCCUFRED AT 212,50 KM
! UTRD_RATE OF 99,368 RADS/HR OCCURRED AT ___ 372,32 KM
( — , o - )
SELECTED CUMULATIVE G(T) DATA 4
( T AT 4167 HOURS, CUMULATIVE G(T) IS 0.00
AT__ 2,750 HOURS, CUMULATIVE G(T 1S ,23
AT 54333 HOUKSs CUMULATIVE G(T) IS o34
( __ AT 7.917 HOURS, CUMULATIVE G(T) IS 40
AT 10.500 HOURS, CUMULATIVE G(T) 1S Y
____AT 13,083 HOURS, CUMULATIVE G(T) 1S 49
(«( = AT 15,667 HMOURS, CUMULATIVE G(T) IS 52
'/l AT 184250 HOURS, CUMULATIVE G(T) 1S oS
AT 204833 HOURS, CUMULATIVE G(T) 1S «56
o AT 23,417 HOURS, .CUMULATIVE G(T) 1S .58
. Fig- E-ZSC
- . 121 a




oo.mm

(SYNOH) JWIL

o

001z oo'at  ootst | 00°Z 00°6 00°9 00°c 0a°q,
g

| O

3

2

L9 —

%(

.

m

2

PE:

-3

o

kE

nvvn

0SP°T WM OE°LE  *NDLYO3IW 000°01 ‘(1)9 WNI *(1)9 &

o

00°0

.

02°0

v

or'aQ

08°'0

08°0

(1)9 WNJ
Fig. E-26.

@

122




0.000 KM OFFSET

ACCUMULATED DOSE.,
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297.92
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b
C. ) ) o -
(. YIELD 20.000 MEGATONS _
A I . ‘
| ¢ _FISSION FRACTION .50 o . ]
. INITIAL TIME o167 MHOQURS _ _ = —— }
( FINAL TIME 244000 HOURS. ] .
; . »_ GLOUD CENTEF HEIGHT 27483,6 METERS
: 3-SIGMA CLOUD THICKNESS 20612,8 METERS
C JINITIAL HORIZONTAL CLOUD RADILS 9,72 KM
C Y=OFFSET 0,00 KM )
| WIND VELOCITY 25000 KM/WR .
(¢ _____WIND SHEAR 1,20 KM/HR PER KM OF CLCUD THICKNISS
; _ A(R) PARAMETERSt MEAN 37,30 MICFRONS, SLOPE 1.45
MAX G(T),  +10748E+C0 PER HR, OCCURFED AT ,753 HOURS
C ___ MAX UTRD RATE,  9768.0087 RADS/HR, OCCURRED AT 14,56 KM
; ____MAX ACCUM DOSE, 38601.039 RACS, OCCURRED AT  1)e42 KM
“ ACCUMULATED DOSE OF ___ 996,978 FADS OCCURRED AT 161,25 KM
| F CCURRED AT 11 kw
¢ ACCUMULATED DOSE OF 493,609 RADS OCCURRED AT 245,83 KM
” ACCUMULATED DOSE OF 98,566 RADS OCCURRED Al 475,00 KM
UTRO RATE OF _ 2903,726 RADS/HR OCCUFRED AT 70483 KM
C UTRO RATE OF . 979,249 RADS/HR OCCUFRED AT L1467 KM
p ___UTRD RATE OF 299,382 RADS/HR OCCUPRED AT 272,52 KM
L UTRD RATE OF 99,797 RADS/HR OCCURRED AT _ #79,17 KM
C o L , o
SELECTED CUMULATIVE G(T) DATA
C TAT 4167 HOURS, CUMULATIVE G(T) IS 0,00
AT__ 2,750 HOURS, CUMULATIVE G(T) IS _e21 _ _ -
AT 5,333 HOURSy CUMULATIVE G(T) 1S 032
( AT _ 7.917 HOURS, CUMULATIVE G(T) 1S .38
AT 10509 HOURS, CUMULATIVE G(T) IS <43
AT 13,083 HOURS, CUMULATIVE G(T) 1S ob?
AT 15,667 HOURS, CUMULATIVE G(T) 1% e50
' AT 18,250 HOURS, CUMULATIVE G(T) 1S .82 '
AT 204833 HOURS, CUMULATIVE G(T) IS o5k
€ AT 23,447 HOURS, CUMULATIVE G(T IS 56
124
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. FISSION FRACTION «50

. m——— et —. - ——p e ——— e — -

YIELD = 001 MEGATONS

INITIAL TIME 0000 HOURS

_ _FINAL TIME 24,000 HOURS

_ CLOUD CENTER HEIGHT 1463.0 METERS o L

3-SYGMA CLOUD THICKNESS 10973 METERS

 Y7DFFSET  0.0Q0 KM

... INITIAL HORIZONTAL CLOUD RADIUS o1 KM

WIND VELOCITY _ 25,00 KM/HR

.. WIND SHEAR 120 KM/HR PER KM OF (LOUD THICKNZSS
 A(R) PARAMETERSt MEAN 67,14 MICKONS, SLOPE 31

MAX G(T)y  o21743E+04 PER HRy CCCURFED AT _  +417 HOURS

~MAX UTRD RATE, 137,313 RADS/HRy OCCURRED AY 8433 KM
MAX ACCUM DOSE, 608,886 RADS, OCCURRED AT Be33 K4

ACCUMULATED DOSE OF 392,804 RADS OCCURRED Al 12,58 kM _

__ACCUMULATED DOSE OF 684947 RADS CCCURRED AT 20482 KM

. _UTRD RATE OF 99,466 RADS/HR OCCUFRED AT 12,50 KM

~

SELECTED CUMULATIVE G(T) OATA

AT 0.000 HOURS, CUMULATIVE G(T) 1S 8.00
AT 24667 HOURS, CUMULATIVE G(T) 1S _ 12,00
AT 54333 HOURS, CUMULATIVE G(T) 1S 1,00
AT 84000 HOURSy CUMULATIVE G(T) IS 1,60

AT 10667 HOURS, CUMULATIVE G(T) IS  4.40
AT 13,333 HOURS, CUMULATIVE G6(T IS  1.00
AT 16.000 HOURS, CUMULATIVE G(T) 1F. 1,630

. AT 18+667 HOURSy CUMULATIVE G(T) IS 1.00

AT 214333 HOURS, CUMULATIVE G(T) IS i.00

-—--Pig, E=31., e o e
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¢ e
€ . YIELD .. _ 4010 MEGATONS _ ..  _ . _ .. _

Y o _FISSION FRACTION oS50 ,
,‘_} INITIAL TIME 0,000 WOURS __ . .
€ __ - _FINAL_TIME 244000 HOURS e
p ~_CLOUD CENTER HEIGHT 435846 METERS

3-SIGMA CLOUD THICKNESS 3269.0 METEFS

_ _INITIAL HORIZONTAL CLOUDO RADIUS 73 KM

Y=DFFSET CeOD KM ) B

WIND VELOCITY _ 25,00 KM/HR

_WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKN:ISS

A(R) PARAMETERSS MEAN 67414 MICRONSy SLOPE 31

MAX G(T)y  o77829E+CO0 PER HR, OCCLRRED AT 1,083 HOURS

_.... MAX UTRD RATE, 249,404 RADS/HR, OCCURRED AT 25400 KM
MAX ACCUM DOSE, 803.542 RADSy OCCURRED AT 22,92 KM
ACCUMULATED DOSE OF  493.820 RADS CCCURRED Ar_  35.42 KM

_ACSUMULATED DOSE OF 99,995 PADS OCCUFRED Al  E6,25 KM
_ UTRD RATE OF 86,865 RADS/HK OCCURRED AT k5453 KM
SELECTED CUMULATIVE G(T) DATA ’“  . o T

AT 0,000 HOURS, CUMULATIVE G(T) 1S 0,00
AT 2,667 HOURS, CUMULATIVE G(T) IS 093
AT 54333 HOURS, CUMULATIVE G(T) IS  1.6G0
AT 8,000 HOURS, CUMULATIVE G(T) 1S 4400
AT 10,667 HOURS, CUMULATIVE G(T) 1% 4,00
AT 13,333 HOURSy CUMULATIVE 6(T) 1S  1.00
AT 16,000 HOURS, CUMULATIVE G(T) IS  1.00
AT 18,667 HOURSy CUMULATIVE G(T) 1S 1.00
AT 21,333 HOURS, CUMULATIVE G(T) 1S_ 1400

- "F‘ig. _E.;‘Bl;""’ TTTT RTINS SoommamastsoonSmes msm—oemomm e s
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[ T T . T
|

o ____YIELD_ __ .400 MEGATONS o
.
__FISSION FRACTION 50 .
. | INITIAL TIME 0,000 HOURS _ ‘*
) cTo - - T oI -
¢ _FINAL TIME 244000 HOURS o ]
(- __CLOUD CENTER HEIGHT 9753,6 METERS
3-SIGMA CLOUD THICKNESS 731542 METEPS ) o
C ___ INITIAL HORIZONTAL CLOUD RADIUS  1.78 KM
¢ Y-0FFSET  0.00 KM ]
WIND VELOCITY = 25,00 KM/HR - o
C _WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKNISS
¢ __ A(R) PARAMETERSY MEAN 67.14 MICRONS, SLOPE 31
MAX G(T)y _ «37518E¢00 PER HRy OCCIRRED AT__ 2,167 HOURS
[ ¢ _ MAX UTRD RATE, 416320 RADS/HR, OCCURRED AT £E0.00 KM
. ___MAX ACCUM-DOSE, 1078.157 RADS, OCCURRED AT 47 .92 KM
. ACCUMULATED DOSE OF 970,324 RADS CCCUFRED Al £6.,25 KM =
[ ACCUMULATED DOSE OF 4744972 RADS NCCURRED AT 79,17 KM
p __ACCUMULATED DOSE OF 984,095 RADS OCCURRED Al 118,75 KM
UTRD RATE OF 282,971 RADS/HR OCCUFRED AT__ 70e83 KM _
C _UTRD RATE OF _ 97,086 RADS/HR OCCUFRED AT  102.(8 KM
C SELECTED CUMULATIVE G(T) DATA
A K PO
AT~ 0.000 HOURS, CUMULATIVE G(T) IS 0400
(C AT_ 24667 HOURSy CUMULATIVE G(T) 1S h? .
AT  5.333 HOURS, CUMULATIVE G(T) 1S «82
s AT __ 84000 HOURSy CUMULATIVE G(T) 1S «99
( . AT 104667 HOURS)y CUMULATIVE G(T) 1S  1.00
AT 13,333 HOURS, CUMULATIVE G(T) 1S g.60 '
AT 164000 HOURS, CUMULATIVE G(T) IS  1.30 :
( AT 18,667 HOURS, CUMULATIVE G(T) IS 1,00
. AT 21333 HOURS, CUMULATIVE G(T) IS 1,00
—— e - - Fig. E-37.
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b € I N
€- . YIELO 10,000 MEGATONS ) i
‘ .
¢ _ _ FISSION FRACTION 50 o -
INITIAL TIME _ 167 HOURS == e
( ____ _FINAL TIME 24e000 HOURS o
__ CLOUD CENTER HEIGHT 236€52.5 METERS
( .
3-SIGMA CLOUD THICKNESS 1773%.+ METERS _ = _ .
( ~ INITIAL HORIZONTAL CLOUD RADIUS 5,97 KM
C Y=0FFSET  Ce00 KM
‘. WIND VELOCITY _ 25400 KM/HR L
C WINO SHEAR 1420 KM/HR PER KM OF (LOUD THICKN:ISS
¢ ,_A(R) PARAMETERSt MEAN 6T.14 MICRONS, SLOPE o31
MAX G(T)y _ +1B0C98E+00 PER HRy OCCLRPED AT &, 253 HOURS
C MAX UTRO RATE, 5093.418 RADS/ R, OCCURRED AT 93,75 KM
C _MAX ACCUM OOSE, 105500930 RADS, OCCURRED AT 87¢50 KM
ACCUMULATED DOSE OF _ 986+590 RADS OCCURRED Al 229417 KM _
C _ACCUMULATED DOSE OF 491,487 RADS OCCUFRED Al 2B4.58 KM
¢ _ACCUMULATED DOSE OF  87.996 RADS OCCURRED AT 352,08 KM
UTRD RATE OF 29964766 RADS/HR OCCUFRED AT __ 145,83 KM
C UTRD RATE OF _ 977,066 RADS/HR OCCUFRED AT 21J.42 KM
= __ _UTRD RATE OF 2984177 RADS/FR OC(URRED AT 277.08 KM
‘. UTRO RATE OF 97,327 RADS/HR OCCUTRED AT 343,75 KM
( e -
SELECTED CUMULATIVE G(T) DATA
« TTTTAYT T 4167 MOURS, CUMULATIVE G6(T) IS  0.00
AT 24750 HOURS, CUMULATIVE G(T) IS _ 06 "
AT 5,333 MOURS, CUMULATIVE G(T) IS oh8
( AT 74917 HOURS, CUMULATIVE G(T) IS W78 )
AT 10.500 HOURS, CUMULATIVE G(T) 1S 091
L AT 13,083 HOURS, CUMULATIVE G(T) 1S «96
[ § AT 15,667 HOURS, CUMULATIVE G(T) IS «98
\ AT 18.250 HOURS, CUMULATIVE G(T) IS .99
AT 20,833 MOURS, CUMULATIVE G(T) 1S 1,00
c__ AT 234417 HOURS, CUMULATIVE G(T) 15  1.00
Fig. E-40,
(-~—4-‘“- - - 136
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€ __ __ YIELD. 20.000 MEGATONS o

_ FISSION FRACTION 450
INITIAL TIME o167 HOURS __

CFINAL TIME 244000 HOURS

CLOUD CENTER HEIGHT 27483.8 METERS

3-SIGHA CLOUD THICKNESS 20612 .8 METERS

~ INITIAL HORIZONTAL CLOUD RADIUS  G¢73 KM
Y=DFFSET  0.00 KM

WIND VELOCITY  25.00 KM/HR

~__WIND SHEAR  1.20 KM/HR PER KM OF (LOUD THICKN:ISS

_ A(R) PARAMETERS?T MEAN 67.14 MICRONS, SLOPE  +31

AX G(T)y _ «16C65E+00 PER HR, OCCURRED AT 4,750 HOURS

MAX UTRD RATE, 640G+230 RADS/HRy OCCURRED AT  1L&17 KM

MAX ACCUM DOSEy 127264960 RADS, OCCURRED AT 97.92 KM

ACSUMULATED DOSE OF _  984e671 RADS CCCUKRED Al 258475 KM

___ACCUMULATED DOSE OF 99,397 RADS OCCURRED Al 408433 KM

__ACCUMULATED DOSE OF = 498.391 RADS NCCURRED AT 3(8+433 KM

UTRD RATE OF  2938,269 RADS/HR OCCUFRED AT 181425 KM

_ _UTRD RATE oOF 295.164 RADS/HR OCCUPRED AT 329417 KM

_ UTRD RATE OF 973,855 RADS/HR OCCUPRED AT 252408 KM

UTRD RATE OF

© 99,364 RADS/HR_OCCUFRED AT _ 4C4ei7 KM

SELECTED CUMULATIVE G(T) DATA

AT <167 HOURS, CUMULATIVE G(T) 1S  0.00
AT 2.750 MOURS, CUMULATIVE G(T) 1§  «G3 __

AT 54333 HOURS, CUMULATIVE G(T) IS +39 ‘ : ;
AT 7917 HOURS, CUMULATIVE G(T) IS o71

AT 40.500 HOURS, CUMULATIVE G(T) 1S 87
AT 13,083 HOUKS, CUMULATIVE G(T) IS «9k

AT 15,667 HOURS, CUMULATIVE G(T) 1S %97
AT 184250 HOURS, CUMULATIVE G(T) IS 99

AT  20.833 HOURS, CUMULATIVE G(T) 1S «99
_ AT 23417 HOURS, CUMULATIVE G(T) 1S 1.00
Figo E"“B . {
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€__________ YIELO  .C01 MEGATONS . L

e e e g e e et i+ - e v mm — 1 p o amen ¢ S e el o

‘. _  FISSION FRACTION 53 N
~(r INITIAL TIME 0,000 HOURS _ -
(¢ FINAL TIME 24000 HOURS

o CLOUD CENTER HEIGHT 1463,0 MET ERS

¢ _3-SIGMA CLOUD THICKNESS 1097 ,3 METERS
P C _ INITIAL HORIZONTAL CLOUD RADIUS ki KM
 Y-OFFSET 0400 .KN )
,(; WIND VELOCITY = 25,00 KM/WR  _  _  _ *
"€ __________ WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKNISS

_A(R) PARAMETERS? MEAN 67.14 MICFROMS, SLOPE 1.5C
¢ MAX G(T),  +20971E401 PER HR, OCCLRRED AT ,[83 HOURS
€ __  _ MAX UTRD RATE, 204,280 RADS/KR, OCCURRED AT 2,08 KM

___MAX ACCUM DOSE, 1312.375 RADS, 0CCURRED AT 2408 K4
‘} - ACCUMULATED DOSE OF 5564630 KADS OCCURRED AT 4e17 KM
€ __ACCUMULATED DOSE OF 289,944 RADS OCCURRED Al 6,25 KM

_ __ACSUMULATED DOSE OF 81,918 RADS OCCURRED Al 12450 KM
¢ UTRD RATE OF 604364 RADS/HR OCCURRED AT €425 KM
«C__ .

SELECTED CUMULATIVE G(T) DATA
C AT 0,000 HOURS, CUMULATIVE G(T) 1S  0.00
L AT 24667 HOURS, CUMULATIVE G(T) 1S 7t ]
AT 7 5,333 HOURS, CUMULATIVE G(T) IS ¢79
€ AT 84000 HOURSy CUMULATIVE G(T) 1S 83
AT 10.657 HOURS, CUMULATIVE G(T) IS <85
AT 134333 HOURS, CUMULATIVE GI(T) IS  oBb

«(———"

AT 16.002 HOURS, CUMULATIVE G(T) IS 87
AT 18,667 HOURS, CUMULATIVE G(T) 1S .88
AT 214333 HOURS, CUMULATIVE G(T) IS .89

‘ o e oy e = < = mm - ne Figt E—46.
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___YIELD ~ +G10 MEGATONS L —
___FISSION FRACTION 50 )

INITIAL TIME 0,000 HOURS

_ _FINAL TIME 24.000 HOURS .
__CLOUD CENTER MEIGHT 4358.,6 METERS
3-SIGMA CLOUD THICKNESS 3269 «0 METEFS

__INITIAL HORIZONTAL CLOUD RADIUS 473 KM

___Y~DFFSET 0,00 KN
WIND VELOCITY _ 25.0C KM/HR

__ _WIND SHEAR 1420 KM/HR PER KM OF (LOUD THICKNISS
_A(R) PARAMETERSS MEAN 67+14 MICRONS, SLOPE 1.5C¢
MAX G(T)y _ +8406BE+00 PER HRy DCCLRRED AT _ .167 HOURS

MAX_UTRD RATE, 499,701 RADS/HR, OCCURRED AT 2408 KM

MAX ACCUM DOSE, 3210,281 RAOS, OCCURRED AT _2e08 KM

ACCUMULATED DQSE OF 955,978 RADS OCCURREQD Al 10.42 KM

ACCUMULATED DOSE OF  4h3.417 RADS OCCURRED Al 16.67 KN

__ACCUMULATED DOSE OF - 91,263 RADS OCCURRED AT  37.50 KM
UTRD RATE OF 293,921 RADS/HR OCCUPKRED AT =~ 8433 KM
UTRD RATE OF 864905 RADS/HR OCCURRED AT 20483 KM

" T SELECTED CUMULATIVE G(T) DATA

AT 0,000 HOURS, CUMULATIVE G(T) 1S 0.00

AT 2,667 HOURS, CUMULATIVE G(T) IS 63 , i

AT 5,333 HOURS, CUMULATIVE G(T) IS W73

AT 84000 HOURS, CUMULATIVE GiT) 1IS o78
AT 10667 HOURS, CUMULATIVE G(T) IS 81
AT 13,333 HOURSy CUMULATIVE G(T) IS __ .84
AT 164000 HOURS, CUMULATIVE G(T) IS .85

AT 18,667 HOURS, CUMULATIVE G(T) 1S 87
AT 21,333 MOURS, CUMULATIVE G(T) IS «88

(———— —— " - FPig. E-49.
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€. ____  _  _YIELD +100 MEGATONS e
. . i
(f o ___FISSION FRACTION (50 o ) ) E
o INITIAL TIME 0,000 WOURS. N 1
¢ FINAL TIME 240000 HOURS S E
*  CLOUD CENTER HEIGHT 9753.6 METERS “
( .
3-SIGMA CLOUD THICKNESS 7315.2 METERS
C "INITIAL HORIZONTAL CLOUD RADIUS 078 KM
¢ __Y=OFFSET 0400 KM B
: WIND VELOCITY  25.00 KM/WR
C ___WIND SHEAR  1+20 KM/HR PER KM (F CLOUD THICKNZSS
p __A(R) PARAMETERSt MEAN 67.14 MICSONS, .SLOFE 1,50
MAX G(T)y . o434G6E+00 PER HRy OCCURPED AT  .28) HOURS _
C ___ MAX UTRD RATE, 1G70.274 RADS/HR, OCCURRED AT 6e25 KM
C __ MAX ACCUM DOSE, 5534,827 RADS, OCCURRED AT Gel7 K¢
+ ﬂQiQﬂPLAIﬁD!DOSE_OFH_m“95§o§@6_R§Q§_990QRREP Al 27.C8 KM
C _ACCUMULATED DOSE OF 464+104 RADS OCCURRED AT 39,58 KM
¢ _ ACCUMULATED DOSE OF 96.971 FADS OCCURRED AT  £4,2% KM
UTRD RATE OF 972,468 RADS/HR OCCUFRED AT 8,33 KM
C UTRD RATE OF 273,730 RADS/HR OCIUFRED AT 29,17 KM
C __ _UTRD RATE OF 96,709 RADS/HK OCCUFRED AT  54e17 KM
¢ SELECTED CUMULATIVE G(T) DATA o e
T AT 0,000 HOURSy CUMULATIVE G(T) IS 0400 )
—— . AT 2,667 HOURS, CUMULATIVE G(T) 1S 49
< AT 5,333 HOURSy CUMULATIVE G(T) 1S W61
AT 8,000 HOURS, CUMULATIVE 6(T) IS .67
AT 10,667, HOURSy CUMULATIVZ G(T) 1S o71
C o AT 413,333 HOURS, CUMULATIVE G(T) IS oTh
AT 16,000 MOUKS, CUMULATIVE G(T) IS 76
, AT 18,667 HOURS, CUMULATIVE G(T) IS W78
[ ¢ AT 214333 HOURSy CUMULATIVE G(T) TS «80
l . __. Fig. E-52. e
[ 4
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¢ S e
% e _ YIELD__10.000 MEGATONS

§ Y FISSION FRACTION 50 o )

(,L INITIAL TIME 167 WOURS o
§ «  FINAL TIME 26.000 HOURS o

% o bLOUD CENTER HEIGHT é3652o5 MET ERS

i ¢ _3-SIGMA CLOUD THICKNESS 17739.6 METERS

; ( _. __INITIAL HORIZONTAL CLOUD RADIUS 5,97 KM

E' o _____Y=DFFSET 0400 KM _
éi 55‘ wINQﬂQELocITv_, 25490 KM/HR e i
é C ____WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKN:SS

o "A(R) PARAMETERSt MEAN 67.14 MICRONSs SLOPE 1.5¢
MAX G(T)y  «23688E+G0 PER HRy OCCLRRED AT 417 HOURS

C __ MAX UTRD RATE, 17845,225 RADS/HR, OCCURRED AT 8433 KM

‘ ____MAX ACCUM DOSE, 79131.093 RADS, O(CURRED AT _iw 8433 K9

ACCUMULATED DOSE OF  971.435 RADS OCCURRED AT 122,08 KM

ACCUMULATED 0OSE OF 495.174 RADS COCCURRED AT 200.00 KM

___ACCUMULATED DOSE OF 99,996 RAOS CCCURRED AT 370,83 KM

UTRD_RATE OF _ 28604592 RADS/HR OCCUFRED AT _ Et.58 KM

UTRD RATE OF 969,584 RADS/HR OCCUPRED AT  116,E7 KM |

UTRD RATE OF 296346 RADS/HKR OCCURRED AT 213442 KM

UT D RATE OF 99,754 RADS/HR OCCURRED AT _ 352,08 KM

SELECTED CUMULATIVE G(T) DATA

AT ¢167 HOURS, CUMULATIVE G(T 1S 0,00

AT _ 24750 HOURS, CUMULATIVE G(T) 1S _ 36
AT 5,333 HOURS, CUMULATIVE G(T) 1S 48 ;
AT  7.917 HOURS, CUMULATIVE G(T) 1S 55 , '
AT 10.500 HOURSy CUMULATIVE G(T) IS 60 ‘
: ____AT 13,083 HOURS, CUMULATIVE G(T) 1S 063

AT 15,667 HOURS, CUMULATIVE G(T) IS «66

AT 18,250 HOURS, CUMULATIVE G(T) IS . 68
AT 20.833 HOURS, CUMULATIVE G(T) IS .70

AT 23,417 HOURS, CUMULATIVE G(T) IS o71

. Figo E‘SS:
PP S : . . . - . . . 151
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0. 000 KM OFFSET

RCCUHULRTED 00sE,

UTRD RATE,




€ __ ______YIELD  20.000 MEGATONS . , . e
o _FISSION FRACTION 50 ) ~
¢ _ INITIAL TIME _ «167 HOURS R e e
(_______,_Q,mﬁfINAL TIME 244000 HOURS .
. ___CLOUD CENTER HEIGHT 27483¢8 METERS
¢ 3-SIGMA CLOUD THICKNESS 20612.8 MElEPS
C _ INITIAL HORIZONTAL CLOUD RADIUS  €.33 KM

p _Y=)FFSET  0.00 KM _ B
WIND VELOCITY 25000 KM/HR °

fm e el e o e e s — - -

C__ _WIND SHEAR  1.20 KM/HR PER KM OF (LOUD THICKNISS
_____A(R) PARAMETERS? MEAN 67.14 MICRONS, SLOPE 1,50
¢ MAX_G(T)y _ +21900E+30 PER HRy OCCURFED_AT ___ o417 HOURS
( ____  ___ __ MAX UTRD RATE, 21232,960 RADS/HR, ONCURRED AT 1Ce42 KM
MAX ACCUM DOSE, 93700.300 RADS, DCCURRED AT 8433 KM
‘ _ACCUMULATED DOSE OF 988,551 RADS CCCURRED AT 1E3,33 KM
€ ACCUMULATED DOSE OF 492,670 RADS OCCURRED Al 243,75 KM
ACCUMULATED DOSE OF 994090 FADS OCCURRED Al 452406 KM
( UTRD RATE OF _ 2961,661 RADS/HR OCCUPRED AT 79417 KM
( UTRD RATE OF 985 .545 RADS/HR OCCUFRED AT 145,83 KM
; ___UTRL RATE OF  297.933 RADS/HR OCCUPRED AT 266457 KM
. UTRD RATE OF 99,288 RADS/HR OCCURRED AT #5000 KM
( o , ~ B
SELECTED CUMULATIVE G(T) DATA .
( " AT 4167 HOURS, CUMULATIVE G(T) IS  0.00

AT 2,750 HOURSy CUMULATIVE G(T)_ IS o34 _
AT 54333 HOURSy CUMULATIVE G(T) °S u?
( AT 7,517 HOURS, CUMULATIVE G(T) 1S .54
AT 10,500 HOURS, CUMULATIVE G(T) 1S 58
AT 13,083 HOURS, CUMULATIVE G(T) IS 62

« T AT 15,667 HCOURSy CUMULATIVE G(T) 1S o 64
1 AT 18.250 HOURSs CUMULATIVE G(T) IS 66

AT 204833 HOURS, CUMULATIVE G(T) 1IS «68

€ AT 23,417 HOURS, CUMULATIVE G(T) IS o790

(——" ’ 154
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YIELO «0041 MEGATONS

FISSION FRACTION 50

INITIAL TIME 00000 HOURS

_ FINAL TIME 24.000 HOURS

_ . _CLOUD CENTER HEIGHT 1463.0 METERS
3-SIGMA CLOUD THICKNESS 1097 +3 METERS

¢ e e+ —p—

__ . __JINITIAL HORIZONTAL CLOUD RADIUS ekl KM
__ Y=OFFSET 0,00 KM

WIND VELOCITY 25,00 KM/HR

___WIND SHEAR 1.20 KM/HR PER KM OF €LOUD THICKN:SS
__A(R) PARAMETERS? MEAN 135.21 MICFONS, SLOPE  3C
MAX G(T)y  +38094E+01 PER HR, CCCLRFED AT ,[83 HOURS _

C ___ MAX UTRD RATE, 371.077 RADS/HR, OCCURRED AT 2.08 KM
MAX ACCUM DOSE, 2383.952 RADS, OCCURRED AT 2.08 KM

ACSUMULATED DOSE OF 495,289 RADS CCCURRED Al 6.25 KM
ACJUMULATED DOSE OF 495,280 RADS CCCURRED AT 6¢25 KM

_ACCUMULATED DOSE, OF 974170 RADS OCCURRED AT  12,5f KM
UTRD RATE OF 2004467 RADS/HR OCCUFRED AT 4el7 KM
o __ ____UTRD RATE OF 58,958 RADS/HX OCCUPRED AT 8433 KM

SELECTED CUMULATIVE G(T) DATA

AT 0,000 HOURS, CUMULATIVE G(T) IS 0.00
AT 2,667 HOURSy CUMULATIVE G(T) IS 97
AT 54333 HOURSy CUMULATIVE G(T) 1S «99
AT  8.000 HOURSy CUMULATIVE G(T) IS ' 99
AT 10,667 HOURS, CUMULATIVE G(T) 1S 99
AT 13,333 HOURSy CUMULATIVE G(T) IS _ _ 99
AT 16.000 HOURS, CUMULATIVE G(T) 'S «99
AT 184667 HOURS, CUMULATIVE G(T) 1S «99
AT 214333 HOURS, CUMULATIVE G(T) 1S 99 '

- . Fig- E-61-
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€. YIELD . o010 MEGATONS . . _ .
(‘ _FISSION FRACTION 50 o
- INITIAL TIME 04000 HOURS ___ e
( _ _FINAL TIME 24,000 HOURS A ;
p _CLOUD CENTER HEIGHT 4358.6 METERS
3-SIGMA CLOUD THICKNESS 3269, MEIEPFS
C __ INITIAL HORIZONTAL CLOUD RADIUS e73 KM
c______*“"~““190rrser 0400 KM B
, WIND VELOCITY 25,00 KM/HR
. e
< _WIND SHEAR 1,20 KM/HR PER KM OF CLOUD THICKNZSS
c- ____A(R) PARAMETERSS MEAN 135,21 MICRONS, SLOPE 90
MAX _G(T)y  ¢13336E+01 PER HR, OCCLRPED AT, 250 HOURS
| }
€ ___ __MAX UTRD RATE, _T717.154 RADS/ R, OCCURRED AT thel? KM
¢ MAX ACCUM DOSE, 38444295 RADS, OCCURRED AT 4e17 KM
ACSUMULATED DOSE OF  774.986 PADS CCCURRED Al 16467 KM
C _ACSUMULATED DOSE OF 469,384 RADS CCCURRED AT  20.83 KM
C ___ACCUMULATED DOSE OF 904286 RADS OCCURRED Al 39,58 KM
UTRO RATE_OF __ 270,908 RADS/HR OCCUPRED AT 14et8 KM
¢ _UTRD RATE OF 94,287 RADS/HR OC CUPRED AT  25.00 KM
¢ SELECTED CUMULATIVE G(T) DATA o
AT  0.000 HOURS, CUMULATIVE G(T) 1S ¢e00 7~
C AT _ 24667 HOURSy CUMULATIVE G(T) TS «90
AT 5,333 HOURSy CUMULATIVE G(T) 1S «36
AT Be4000 HOURS, CUMULATIVE G(T 1S <98
C AT 10.667 HOURSy CUMULATIVE G(T) 1S «99
, AT__ 134333 HOURSy CUMULATIVE G(T) 1S _ .99 _
AT 146000 HOURS, CUMULATIVE G(T) IS «99
C AT 184667 HOURSy CUMULATIVE G(T) 1S  4.00
AT 210333 HOURS,; CUMULATIVE G(T) 1S 1430
——  —— e e = . . - - Figa E-6u'o
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0.000 kM OFFSET

UTRD RATE. ACCUMULATED DOSE,

3L 1L

9 ¥8¢

623. 18

'+
373.70 448. 44

298. g6
DISTANCE (kM)

-
149,48 224,22

e ety

74.74

e

LE°LS  §0°py 69°82 Ye 'y 00°cP
X 10T % (¥H/Y) 314y Qyi1n
¥9'L0E  99-gne LL'8S1  ggegs 00°0

1J I (SOBY 13800
Fig. E-66,




~

~

«100 MEGATONS
FISSION FRACTION .50

INITIAL TIME 00000 HOURS __

FINAL TIME 24,000 HOUKS ° _

_CLOUD CENTER HEIGHT 9753+.6 METERS

3-SIGMA CLOUD THICKNESS 73152 MET EPS .

___Y=OFFSET 0e00 KM

__INITIAL HORIZONTAL CLOUD RADIUS 1.8 KM

WIND VELOCITY 25,00 KM/HR

__WIND SHEAR 1,20 KM/HR PER KM OF C(LOUD THICKN:ZSS

_._A(R) PARAMETERSt MEAN 135.21 MIC-ONS, SLOPE 3L

MAX G(T)y 664535400 PER HRy OCCIRRED AT 417 HOURS

_.__MAX UTRD RATE, 1479.092 RADS/HRy OCCURRED AT 10.62 KM

MAX ACCUM DOSEy ©6403.621 RADS, OCCURRED AT 8433 Kk«

ACZUMULATED DOSE OF 993,907 RADS OCCURRED Al _ 35,42 KM

-

s

_ACCUMULATED DOSE OF 470,024 RADS OCCURRED AT 47,92 KM

ACCUMULATED DOSE OF 99,719 RADS CCCUFRED Al  E3.33 KM
UTRD RATE OF 984,973 RADS/HR OCCUPRED AT =~ 18,75 KM

UTRD RATE OF 275+ 356 RADS/HK OCCUFRED AT 29,58 KM

AR A a

L o

_UTRD RATE OF 96,693 RADS/HR OCCURRED AT _ 624£0 KM

SELECTED CUMULATIVE G(T) DATA

. AT 2€67 HOURSy CUMULATIVE G(T) IS 77

AT  0.000 HOURS, CUMULATIVE G(T) 1S 0400

AT, 134333 HOURSy CUMULATIVE G(T) 1S 97

AT 214333 HOURSy CUMULATIVE G(T) 1S «99

AT 50333 HOURSy CUMULATIVE G(T) IS «90 » ! 1
AY__ 8,000 HOURS, CUMULATIVE G(TY IS o9& . j
AT 10.667 HOURS, CUMULATIVE G(T) IS . .96
AT 160000 HOURSy CUMULATIVE G(T) IS 38
AT 18,667 HOURS, CUMULATIVE G(T) 1S *98

___hFigo. E-6?o .
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_YIELD _ 10,000 MEGATONS =

FISSION FRACTION .50 _

INITIAL TIME 4167 HOURS _

. e —— — . ———
¢ __FINAL_TIME 244030 HOURS o
p __CLOUD CENTER HEIGHT 23652.5 METERS
3-5IGMA CLOUD THICKNESS 17739.4 METEPS
( N INITIAL HORIZONTAL CLOUD RADIUS 5,97 KM
_ Y-DFFSET  C,00 KM i
L §
' WIND VELOCITY 25,00 KM/HR o
C __ _WIND SHEAR 1420 KM/HR PER KM OF CLOUD THICKNZSS
__ A(R) PARAMETERSY MEAN 135,21 MICRONS, SLOPE 9P
( .
MAX G(T)y _ «35349E+00 PER HRy OCCURFED AT __ »750 HOURS =
[ 4 ____MAX UTRD RATE, 23518.562 RADS/FR, OCCURRED. AT 16,67 KM
c MAX ACCUM DOSE, 86898.501 RAO0S, OCCURRED AT 14,58 KM
. ACCUMULATED DOSE OF 994,338 RADS OCCUFRED Al 158.32 KM
— 8432 KM -
¢ L ACCUMULATED DOSE OF  497.7%4 RADS OCCURRED AF  127.92 KM
C _ACCUMULATED DOSE OF 99,646 RADS OCCURRED Al 322,92 KM
UTRD RATE OF  2888,.838 RADS/HR OCTUFRED AT 83e33 KM
[ 4 ____UTRD RATE OF 979567 RADS/HR OCIUFRED AT 131.25 KM
¢ UTRD RATE OF 294,253 RADS/HR OCCUFRED AT  206.25 KM
. UTRD RATE OF 98,505 RADS/HR OCCUPRED AT _ 304el7 KM
C L _ , .
SELECTED CUMULATIVE G(T) DATA
C T AT 4167 HOURS, CUMULATIVE G(T) IS  0.00 ‘
AT 2,750 HOURSy CUMULATIVE G(T) IS .89
AT 54333 HOURSy CUMULATIVE G(T) 1S 78
< AT 7.917 HOURS, CUMULATIVE G(T) 1IS +865
AT 10,500 HOURSy CUMULATIVE G(T) 1S o889
AT 13,083 HOURS, CUMULATIVE G(T) IS 092
¢« AT 15,667 HOURSy CUMULATIVE G(T) IS 93
1 AT 184250 HOURSy CUMULATIVE G(T) 1S 9% i
o AT 20,833 HOURS,y CUMULATIVE G(T) 1S 95
C AT 23,417 HOURSy CUMULATIVE G(T) 1S 096
: Fig. E-70.
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__ _INITIAL TIME

YIELD
FISSION FRACTION

20,000 MEGATONS

50
0167 HOURS
FINAL TIME 244000 HOURS

CLOUD CENTER HEIGHT 27483.8 METFERS

3=SIGMA CLOUD THICKNESS 20612.8 METEFS

T MAX G(T),

*_____...._- S

INITIAL HORIZONTAL CLOUD RADIUS 9,33 KM

Y=)FFSET Ce 00 KM

_WIND VELOCITY 25.00 KM/HR

WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKNISS

A(R) PARAMETERSt MEAN 135.23 MICRONS, SLOPEL «9C

¢« 3234L46E+00 PER MR, OCCURFED AT +» £33 HOURS

MAX UTRD RATE, 28148,864 RADS/ KRy OCCURRED AT 1875 KM

MAX ACCUM NDOSE, 101465.407 RAODS, OCCURRED AT 15.67 K9

_ACSUMULATED DOSE OF 986,072 PADS OCCURRED Al 1£9.58 KM

ACTUMULATED DOSE OF 491.326 RADS CCCURRED AT 237.5C KM

ACCUMULATED DOSE OF 99,946 RADS CCCURRED Ar 355,02 KM

UTRD RATE OF 2881, 319 RADS/ R OCCUFRED AT 102,08 KM

UTRD RATE OF 980,939 RADS/HR OCCUTRED AT 1622 KM

UTRDN RATE OF 293,456 RADS/HR OCCURRED AT 254417 KM

~ UTRD RATE OF - 984459 RADS/HR OCCUFRED AT §75.00 KM

SELFCTED SUMULATIVE G(T) DATA
AY
AT
AT
AT
AT
AT
AT
[ R4
av
.'

6(T)
G(T
G(T)
G(T)
cen
G(TM
6(T
G(T)

0167
2.750
5¢333
T.917

10509
13,082
154667
18.2%9
20.,A13
2V.0617

HOURS »
HOURS
HOURS
HOURS »
HOURS
HOURS ,
HOURS »
HOURS o
HOUKS o
HOURS

CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE G(T)
CUMULATIVE G(T)

Fig. E-73.
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«

YIELD  .001 MEGATONS

_FISSION FRACTION 50
INITIAL TIME 0,000 HOURS ___

_ _FINAL TIME 24.000 HOURS

_.CLOUD CENTER_HEIGHT .1“6300 METERS

3-SIGMA CLOUD IHICKNESS‘V1097.3_HETEFS‘M_“““”

INITIAL HORIZONTAL CLOUD RADIUS - of1 KM
Y=OFFSET G400 KM '

WIND VELOCITY _ 25.00 KM/HR

_ . WIND SHEAR o60 KM/HR PER KM OF (LOUD THICKNEZSS

A(R) PARAMETERSS MEAN  4k.60 MICRONS, SLOPE .68
MAX G(T)y  +84142E400 PER HR, OCCURRED AT _ 333 HOURS

_MAX UTRD RATE, 59,671 RADS/HR, OCCURRED AT 6e25 KM
__ _MAX ACCUM DOSE, 2664611 RADS, OCCURRED AT 6425 K4
ACCUMULATED DOSE QF = 824661 RANS OCCURRED AT 18.75 KM

__ _SELECTED CUMULATIVE G(T) DATA

AT 04000 HOURS, CUMULATIVE G(T) 1S 0,00

AT 2,667 HOURS, CUMULATIVE G(T) 1S o84
AT _ 5,333 HOURS, CUMULATIVE G(T) IS _ .95

AT 84009 HOURSy CUMULATIVE G(T) IS «98
_AT 10,667 HOURS, CUMULATIVE G(T) IS +99
AT 13.333 HOURS,y CUMULATIVE G(T) 1IS 99
AT 16,090 HOURS, CUMULATIVE G(T) TS 1.0C
AT 18.€67 HOURS, CUMULATIVE G(T) 1S 1.00

AT 214333 HOURS, CUMULATIVE G(T) 1S 1400
Figo E-76 .
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¢ M i} ‘
€ ___  _YIELD _ o.010 MEGATONS - o .
¢ ... FISSION FRACTION ,50 S
e INITIAL TIME 04000 HOURS _ . - — N
[ { _FINAL TIME 24,000 HOQURS o
. ____CLOUD CENTER HEIGHT %358.6 METERS
(
3-SIGMA CLOUD THICKNESS 32696 METERS o
( _ INITIAL HORIZONTAL CLOUD RADIUS 73 KM
_Y-DFFSET  0e00 KM
(
‘ WIND VELOCITY _ 25,00 KM/HR
( __  WIND SHEAR +60 KM/HR PER KM OF CLOUD THICKNZSS
(—— - A(R) PARAMETERSt MEAN 44,60 MICRONS, SLOPE .68
MAX_G(Y)y _¢29695E+400 PER HR,y OCCURPED AT  ,833 HOURS'
€ MAX UTRD RATE, 115+519 RADS/HR, OCFCURRED AT 16,67 KM
__ MAX ACCUM DOSE, 425,667 RADS, 03 CURRED AT 14,58 KM
( .
N ACCUMULATED DOSE OF 98,837 RADS CCCURRED Al 56425 KM
' _UTRD RATE OF 95,717 RADS/HR OC CUPRED AT 27.08 KM
[ 4 " SELECTED CUMULATIVE G(T) DATA
AT 04000 HOURSy; CUMULATIVE G(T) IS  0.00 T
€ AT _ 2,667 HOURS, CUMULATIVE 6(T) 1S 53
AT ~ 5,333 HOURS, CUMULATIVE G(T) 1S .76
AT 8.G00 HOURS, CUMULATIVE G(T) 1S e85
C AT 10,667 HOURS, CUMULATIVE G(T) 1S «90
. AT 13,333 HOURSy CUMULATIVE G(T) IS .93 o )
n AT 16,000 HOURSy CUMULATIVE G(T) TS «95
[ ¢ AT _ 18,667 HOURS, CUMULATIVE G(T) IS 096
AT 21,333 HOURSy, CUMULATIVE G(T) 12 097
(- Fig. E-78.
« ) ) <
« ———
' & e e
« __ 174

P O et et ceme St e’ ——— b S Soemmn St Y—— — —— ———_ iy Ne—— S—— S—— St * S )" W—) | S Wt YOG . GO Tt} _ Wt Bemm. e W ‘-—...._.‘ o

o [t




g

697.92

— o
uJ '
7] L
L. w
™
o
-
z_ L}
X ©
- ¢
O -«
o
o
- [ ]
o =
m
~
MH
; s
w
2 8>
Lo VE]
o qo
o =z
w s
o N
- -0
2 S
S
O
& 3
(=]
v B
w
— {
a
(4 1
P
o | -«
(v 4 ~
. ;
> z
o '
2S°S1t Iy*26 1E€°69 129> J1°E2 OO'da !*
X (¥H/7¥) 315¥ a¥1Nn | .
19°S2Y ES'OVF O9°SSZ  42°0{T  €1°S8 00°0 i
() 1 SA8Y Y3800 i
Fiso E'790

175




e

- o B o _ :
{‘

¢ T T T TI

€. __YIELD _ _ .100 MEGATONS . o o

o FISSION FRACTION 50 '

E (, INITIAL TIME 00000 WOURS = - .

¢ _ FINAL TIME 24,000 HOURS S )

o _CLOUD CENTER HEIGHT 9753.6 MET ERS )
¢ 3-SIGMA CLOUD THICKNESS 7315.2 METEFS -
C '  _INITTIAL HORIZONTAL CLOUD RADIUS ,:.Za,xn'“_
Y-OFFSET  Ce00 KM )
¢ WIND VELOCITY 25,00 KM/HR e
C NIND SHEAR .60 KM/HR PER KM OF C(LOUD THICKNISS
__A(R) PARAMETERSt MEAN  44s60 MICRONS, SLOPE .69
¢ MAX G(T), _ +16371E400 PER HR, OCCURPED AT _ 1,667 HOURS
C __MAX UTRD RATE,  223.901 RADS/HR, OCCURRED AT  33.33 KM
MAX ACCUM DOSE,  ©670.724 RADS, OCCURRED AT  23.17 KM

f ACSUMULATED DOSE OF 4944206 RADS OCCURRED Al 5340C KM

«_ _ACZUMULATEC DOSE OF 974149 FADS OCCURRED AT 133,37 KM

¢ _UTRO RATE OF = 99,881 RADS/HR OCCURRED AT  S1.E7 KM

, SELECTED CUMULATIVE G{T) DATA = =i —e

‘AT 04000 HOURS, CUMULATIVE G(T) 1S  0.00
AT 2,667 HOURS, CUMULATIVE G(T) 1S 27
( AT 54333 HOURSy CUMULATIVE G(T) IS 52
AT 84000 HOURS, CUMULATIVE G(T) IS  +66

' AT 104667 HOURS, CUMULATIVE G(T) IS .78 .  — — °°
( AT 134333 HOURS, CUMULATIVE G(T) 1S «80 _ .
AT 16,000 HOURSy CUMULATIVE G(T) 1S o84 1
_AT 18,667 HOURSy CUMULATIVE G(T) 1S «87
( AT 21,333 HOURS, CUMULATIVE G(T) IS «90
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C e e o
c——— o
€ _ ___YIELD . 10.000 MEGATONS ) o
N ____FISSION FRACTION <50 o
(‘% INITIAL TIME o167 WOURS
[ ¢ FINAL TIME 244000 HOURS _ i i :
o .._CLOUD CENTEP HEIGHT 23652.5 METERS _
¢ 3-SIGMA CLOUD THICKNESS 17733.% METEPS
« _ INITIAL HORIZONTAL CLOUD RADIUS  5.67 KM
‘ Y-OFFSET  0.00 KN o
(= WIND VELOCITY 25,00 KM/HR r-".__m_;:;“__n_w“__,_wa._
( WIND SHEAR ' «60 KM/HR PER KM CF CLOUD THICKNZSS .
A(R) PARAMETERS! MEAN ko608 MICRONS, SLOPE 53
¢ MAX G(T)y _ +70210E-01 PER HR, OCCURRED AT _ 3,167 HOURS
C __MAX UTRD RATE, 3211.488 RADS/HR, OCCURRED AT  £0.42 KM
MAX ACCUM DOSE, 7960.222 RADS, OCCURRED AT 50,00 KM
(,4 ACCUMULATED DOSE QF _ _ 993.354 RADS OCCURRED Al 252,86 KM
C _ACCUMULATED DOSE OF 498,428 RADS OCCURRED AT 335,42 KM
C ACCUMULATED DOSE OF 99.060 RADS OCCURRED Al 353,75 KM
UTQQMRATE_QFM_;?99Q99“9.RADSKHRWOCCQFREU-QI~_“"19017.Kﬂ e
(4 UTRD RATE OF _ 985.548 RADS/HR OCCUFRED AT 212450 KM
¢ UTD RATE OF 297,432 RADS/HR OCCUPRED AT 395,63 KM
. SELECTED CUMULATIVE G(T) OATA _
< AT +167 HOURS, CUMULATIVE G(T) 1S 0400

AT 2.750 HOURSy CUMULATIVE G(T) IS e10
AT 54333 HOURS, CUMULATIVE G(T) 1S 027
C AT  7.,917 HOURS, CUMULATIVE G(T) 1S Y
AT 10,500 HOURS, CUMULATIVE G(T) 1S o50

AT 13,083 HOURS, CUMULATIVE G(T) IS «58

C AT 150,667 HOURS, CUMULATIVE G(T) 1S o6l
AT 184257 HOURSy CUMULATIVE G(T) TS «69

: AT 204833 HOURS, CUMULATIVE G(T) IS 072 » 4

|
{
I
1
'
'
I
B S T
N el

- Q. TTTAT 234417 HOURSy CUMULATIVE G(T) 1S o76.

I :

o R Fig. E-82. ~~ T T T 77
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€ _ ___ ___YIELD = 204C00 MEGATONS . L
¢ __FISSION FRACTION 50 ~ o
Re INITIAL TIME <167 HOURS S
4 _FINAL TIME 24,000 HOURS ) B
L ___CLOUD CENTER HEIGHT 27483.,3 METERS
€
3-SIGMA CLOUD THICKNESS 206128 METeRS =~~~
< __INITIAL HORIZONTAL CLOUD RADIUS 9,33 KM
__Y=DFFSET £.00 KM
C
- WIND VELOCITY 25,00 KM/HR '
Y ND_VE Ty 25400 KM/HR L
C WIND SHEAR 60 KM/HR PER KM OF CLOUD THICKNESS
C ___ Af(R) PARAMETERSY? MEAN 44e60 MICFONS, SLOPE o639
MAX G(T)y _ «6247CE=01 PER HR, CCCURFED AT 3,500 HOURS
( ____ ___MAX UTRD RATE, 3764,767 RADS/HR, OrCURRED AT £6457 KM
- _ MAX ACCUM DOSE, 9030,008 RAOS, OCCURRED AT 56¢ 25 KM
- ACCUMULATED DOSE OF _ _ 992,347 RADS CCCURRED Al  302.06 KM
C ACCUMULATED DOSE OF "$93,885 RADS OCCURRED Al (2,08 KM
(— _____ _UTRD RATE OF 2998.937 RADS/HR OCCURRED AT L12.50 KM
UTRO RATE OF 993,534 RADS/HR OCCUFRED AT  266.E7 KM
(¢ ___UTRD RATE OF 299,631 RADS/FR OCCUPRED AT U917 KM
¢ ____ SELECTED CUMULATIVE G(T) DATA
AT 167 HOURS, CUMULATIVE G(T) 1S  0e00
~ AT 24759 HOURSy CUMULATIVE G(T) IS oG8
( _ AT 54333 HOURSy CUMULATIVE G(T) IS 24
AT 7,917 HOURS, CUMULATIVE G(T) IS «3€ -
_ AT 10,500 HOURS, CUMULATIVE G(T 1S o6
(4 AT 13,083 HOURS,y CUMULATIVE G(T) IS S
- AT 15,667 HOURS, CUMULATIVE G(T) IS _ 60 )
- AT 18.250 HOURS, CUMULATIVE G(T) IS 065
( oo AT 204833 HOURSy CUMULATIVE G(T) 1S «569
AT 23.417 HOURSy CUMULATIVE G(T) 1S 72
(T '~ FPig. E-8k.
L —_ T
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c— ———- " ) )
o N YIELD G011 MEGATONS ) )
¢ _ ___FISSION FRACTION .50 ~
L CINITIAL TIME 000006 HOLURS
— __ _INITIAL TIME 0000 HOWRS e
[ ¢ _ FINAL TIME 24,000 HOURS B

CLOUD CENTER HEIGHT 1463.0 METERS
3-SIGMA CLOUD THICKNESS 1397 .,3 METEPS

INITIAL HORIZINTAL CLOUD RADIUS L1 KM
YeIFFSET  0.00 KM '

WIND VELOCITY 25,00 KM/HR

_WIND SHEAR 2440 KM/HR PER KM OF CLOUD THICKNISS
_ A(}) PARAMETERSt MEAN  ike6§ MICIONS,; SLOPE  +63
MAX G(T)y  .8W142E4C0 PER HRy OCCURPED AT 333 HOURS

_ MAX UTRD RATE, 59,026 RADS/HR, OCCURRED AT 6,25 KM
______MAX ACCUM DOSE, 283.511 RADS, OCCURRED AT B.25 K9

ACSUMULATED DOSE OF 97,488 RADS OCCURRED Al 16457 KM

____SELECTED CUMULATIVE G(T) DATA

__AT _ 0.000 HOURSy CUMULATIVE G(T) 1S 0.00
AT 24667 HOURS, CUMULATIVE G(T) 1S o8h
AT 54333 HOURSy CUMULATIVE G(T) 7S .95
AT 8.C00 HOURS, CUMULATIVE G(T) 1S 98

__AT 10.667 HQURSy CUMULATIVE G(T) IS «99
AT 134333 HOURS, CUMULATIVE G(T) 1S «99

_____AT 164000 HOURSy CUMULATIVE G(T) TS 1.080

AT 18.667 HOURS,y CUMULATIVE G(T) IS 41,00

AT 21,333 HOURSy CUMULATIVE géT) 1S 1.00 _
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AD=~A083 755 AIR FORCE INST OF TECH WRIGHT=-PATTERSON AFB OH SCHO0==ETC F/6 18/8
A COMPUTER FALLOUT MODEL FOR OPERATIONAL TYPE STUDIES.(U)

MAR 80 R F COLARCO
UNCLASSIFIED AFIT/GST/PH/80M=1
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1@ _______ YIELD  .010 MEGATONS L
f ‘; .  FISSION FRACTION  «50 ) o
- INITIAL TIME 0,008 MOURS B -
 { _ _FINAL TIME 244000 HOURS )
p __ CLOUD CENTER HEIGHT 435846 METERS
3-SIGMA CLOUD THICKNESS 3269.0 METEFS
( __ INITIAL HORIZONTAL CLOUD RADIUS  o73 KM
o Y-OFFSET  0.00 KM
(
C WIND VELOCITY - 25,00 KM/HR o
. TS T ArmReees weeite e s - L]
( ___ WIND SHEAR  2.40 KM/HR PER KM OF CLOUD THICKNZSS
‘?( o A(R) PARAMETERSt MEAN . 44s60 MICFONS, SLOPE 53
| MAX_G(T)y  +29695E400 PER HR, CCCURFED AT__ o833 HOURS _
( _____ MAX UTRD RATE, 964322 RADS/HR, OCCURPED AT  14e58 KM
,3( ___ MAX ACCUM DOSE, 363,594 RADS, OCCURRED AT 14458 KK
. ACCUMULATED DOSE OF 91,461 RADS OCCURRED Al 45,83 KM
i 4 RADS CCCURRED Al 45483 K»
X { __ SELECTED CUMULATIVE G(T) DATA
|
st _ __ AT 0,000 HOURSy, CUMULATIVE G(T) 1S  0.00
C AT 24667 MOURS, CUMULATIVE G(T) IS .53
{ AT 54333 HOURS, CUMULATIVE G(T) 1S 76
' AT 8,000 HOUKS, CUMULATIVE G(T) IS .85
N G AT 104667 "HOURSy CUMULATIVE G(T) 1S «90
AT 13,333 HOURSy CUMULATIVE G(T) IS .93
AT 1p.000 HOURS, CUMULATIVE G(T) IS .95
Y& AT 18,667 HOURSs CUMULATIVE G(T) IS .96
Y AT 214333 HOURSy CUMULATIVE G(T) IS 97 )
L ( o - Fig. E-88.
« B i i
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€ ___ YIELD  .100 MEGATONS o R

i ¢ _ _FISSION FRACTION 50 o

| INITIAL TIME 0,000 HOURS

" VIAL TIME 9.000 WOURS .

2 ¢ _FINAL TIME 24000 HOURS

§ . cLDUD CENTER HEIGHT 9753.6 METERS

3=SIGMA CLOUD THICKNESS 7315.2 METEPS

g ( ____INITIAL HORIZONTAL CLOUD RADIUS  $e78 KM
Y-IFFSET 0400 KM

WIND VELOCITY 25,00 KM/HR

8 ____ __ _WIND SHEAR 2,40 KM/HR PER KM OF (LOUD THICKNZSS
_ A(R) PARAMETERSY MEAN  &44.60 MICRONS, SLOPE .63

5( MAX G(T)s  <14371E+00 PER MR, CCCLRRED AT _ 1,667 HOURS
C___ __MAX UTRD RATE, 147,886 RADS/FR, OCCURRED AT 29417 KM
MAX ACCUM DOSE,  46ws705 RALS, OCCURRED AT  25.00 KN
¢ ! ACCUMULATED OOSE OF ___ 95.2C5 RADS CCCURRED Al 89.58 KM
C UTRD RATE OF  97.686 RADS/HR OCCUFRED AT  54.17 KM
¢ SELECTED CUMULATIVE G(T) DATA

- AT 04000 HOURS, CUMULATIVE G(T) 1S ' 0.00
¢ AT 2.667 HOURS, CUMULATIVE G(T) 1S .27
AT 5,333 HOURS, CUMULATIVE G(T) IS 52
AT B.000 HOURS, CUMULATIVE G(T) IS .66

[ 4 T AT 10.667 HOURS, CUMULATIVE G(T) 1S «75
L AT 13,333 HOURS, CUMULATIVE G(T) 'S .80 _
f ~ AT 164000 HOURS, CUMULATIVE G(T) IS o8l
¢ AT  18.667 HOURS, CUMULATIVE G(T) ‘IS .87
AT 21,333 HOURSs CUMULATIVE G(T) IS - .90
¢ : ——s e e Pig. E-90.
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. YIELD 10,000 MEGATONS

. FISSION FRACTION = o50
INITIAL TIME _ .167 HOURS

-

“~ & o 6o ~

_ _ FINAL TIME 24,000 HOURS . I ;
~ CLOUD CENTER HEIGHT 23€52.5 METERS

¢ 3-SIGMA CLOUD THICKNESS 17739 ¢4 MEIERS B o
€ ____ __ _ INITIAL HORIZONTAL CLOUD RADIUS 5,97 KM
& Y-OFFSET  0.00 KM
¢ , WIND VELOCITY 25,00 KM/WR ‘
C . _WIND SHEAR 2,40 KM/HR PER KM OF CLOUD THICKNZSS.
(" ~ A(R) PARAMETERSt MEAN  G44e60 MICFONS, SLOPE 463

MAX G(T)y  «70210E=01 PER HRy CCCURPED AT_ 3,167 HOURS

... MAX UTRD RATE, 1821,724 RADS/HRy, OCCURRED AT 5000 KM
___MAX ACCUM DOSE, 4802,248 RADSy OCCURKRED AT 43,75 K

!
f
i

ACCUMULATED DOSE OF _ 973.910 RADS OCCURRED Al 1£8.33 KN

_ ACCUMULATED DOSE OF 4934914 RADS OCCURRED AT 214,58 KM

|
!

_ACCUMULATED DOSE OF 98.604 RADS CCCURRED Al 325,83 KM

UTRO RATE OF 982,001 RADS/HR OCCUPRED AT 112450 KM

UTRO RATE OF 297 ¢ 926 RADS/HR OCCURRED AT 229417 KM

_._UTRD RATE OF - 99,382 RAOS/HR OCCUFRED AT 361425 KM

SELECTED CUMULATIVE G(T) DATA

AT ¢167 HOURSy CUNULATIVE G(T) 1S  0.00
AT 24750 HOURS, CUMULATIVE G(T) 1S o10

AT 54333 HOURSy CUMULATIVE G(T) 1S 027

AT __ 74917 HOURS, CUMULATIVZ G(T) IS _ _ 40
AT 10.500 WOURS,y CUMULATIVE G(T) IS 50
AT 13.083 HOURS, CUMULATIVE G(T) 1S 58 _ ;
AT 15,667 HOURS, CUMULATIVE G(1) 1S «64 1
AT 18,250 HOURS,y CUMULATIVE G(T) TS . 469 _ !
AT 20.833 HOURS, CUMULATIVE G(T) 1S o72 : :

AT 23417 HOURS, CUMULATIVE G(T) 1S  o76 ) 4
Fig. E"92' i
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(. YIELD 20,000 MEGATONS | e e

. FISSION FRACTION .50 i
,( INITIAL VIME 0167 _MWOURS ____ ..
( _FINAL TIME 24,000 HOURS N

_CLOUD CENTER HEIGHT 27483.8 METERS

3-STGMA CLOUD THICKNESS 20612 ¢8 METEPS

_ . INITIAL HORIZONTAL CLOUD RADIUS 9433 KM

Y-DFFSET . C.00 KM

WIND VELOCITY _ 25,00 KM/HR

_ _WIND SHEAR 2,40 KM/HR PER KM OF (LCUD THICKN:ISS
s . A(R) PARAMETERSS MEAN kk.SOVMICRONS. SLOPE 55

MAX G(T)y _ +62476E-01 PER HRy OCCURRED AT _ _3,%£00 HOURS

__ MAXY UTRD RATE, 2387,216 RADS/ Ry OCCURRED AY Elhoed? KM

MAX ACCUM DOSE, 6078.030 RADS, OCCURRED AT L7.92 KM

ACCUMULATED DOSE QF __ 999.849 RADS CCCURRED Ar_ 135.83 KM _

_ACCUMULATEC DOSE OF 498,177 RADS CCCURRED AT 2B4,58 KM

5 . ACCUMULATED DOSE OF " 994853 RADS ONCCURRED AT 479417 KM

UTRD RATE OF

993,686 RADS/HR OCCUFRED AT 1524(8 KM

__UTRD RATE OF 295748 RADS/HR OCCUFRED AT 287432 KM

_UTRD RATE OF 99,228 RADS/HR OCCUFRED AT *e5.L2 KM

.- N e

SELECTED CUMULATIVE G(T) DATA

AT 167 HOURS, CUMULATIVE G(T) 1S 0.00
_AT 24759 HOURS, CUMULATIVE G(T) 1S 08
i AT 5,333 HOURS,y CUMULATIVZ G(T) 1S o2k

AT T.917 HQURS, CUMULATIVE G(T) TS _ <3b

AT 10,500 MOURS, CUMULATIVE G(T) 1S kb

AT 13,083 HOURSy CUMULATIVE G(T) 1 NI ) Ny 1

AT 15,667 HOURS, CUMULATIVZ G(T) 1S 60 :
AT 184250 HOURS,y CUMULATIVE G(T) 1S «65

; T AT 20,833 HOURSy CUMULATIVE G(T) IS «69
! AT 23,417 HOURS, CUMULATIVE G(T) TS 72 * )

{ ) Figo E"9L"|
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C
C
¢ YIELD . <001 MEGATONS
¢

. _FISSION FRACTION 50 .\ e
, INITIAL TIME 0.000 HOURS _ =« I .
€ ____ _FINAL TIME 24,000 HOURS )
| S CLOUD CENTER HEIGHT 1463.C METERS
( _3-SIGMA cLbuo THICKNESS 1037 3 METEFS
( . INITIAL MORIZONTAL CLOUD RADIUS o1 KM
a . Y-OFFSET  0.00 KM
f ‘ WIND_ VELOCITY 58,00 KM/HR
C _________ WIND SHEAR 1,20 KM/HR PER KM CF (LOUD THICKNZSS
. A(R) PARAMETERSt MEAN U44e60 MICFONS, SLOPE o563
¢ MAX G(T)y _ ¢BLI42E+00 PER MRy OCCIPPED AT ,333 HOURS
(_____ ~ _ __MAX UTRD RATE, 29,768 RADS/HR, ONCURRED AT 1250 KM
___MAX ACCUM DOSE, . 142.981 RALS, O3CURRED AT 12,50 KM
¢ - ACCUMULATED DOSE OF _ __97.114 RADS OCCURRED Al _ 20483 KM
( : ____ SELECTED CUMULATIVE G(T) DATA

AT 0.000 HOURS, CUMULATIVE G(T) 1S  0.00C _ )
( AT 2,667 HOURS, CUMULATIVE G(T) IS oSl

AT 54333 HOURS, CUMULATIVE G(T) IS  +95

AT 84009 HOURS, CUMULATIVE G(T) 1S «S8

( ) ) AT 10,667 HOURS, CUMULATIVE G(T) IS «99

AT 13,333 HOURSe CUMULATIVE G(T) ~S «99

AT 164000 HOURS, CUMULATIVE G(T) IS  1.00

(7 AT 18,667 HOURS, CUMULATIVE G(T) 1S 100

‘o AT 21,333 HOURSy CUMULATIVE G(T) 1S 1,00 L

( - B B Fig. E-96.M ) - | ]
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¢C
¢ YIELD +010 MEGATONS
:_____r FISSION FRACTION 50 "
¢ ___ _INITIAL TIME 04000 HOURS L
<« __ FINAL TIME 24,090 HOURS
e CLOUD CENTER HEIGHT 4358.6 METERS
¢ __3-STGMA CLOUD THICKNESS 3269.0 METERS L )
( _______ _ INITIAL HORIZONTAL CLOUD RADILS .73 KM
 YeOFFSET  0.00 KM
f _WIND VELOCITY 50,00 KM/HR L
( _____ _ HIND SHEAR 1420 KM/HR PER KM OF (LCUD THICKNZSS
o A() PARAMETERS! MEAN  4L.60 MICFONS, SLOPE .63
¢ MAX G(T),  +29695E400 PER HR, OCCULRFED AT ,E33 HQURS
€ _MAX UTRD RATE, 55,364 RADS/HR, OCCURRED AT 13,32 KM
_______ MAX ACCUM DOSE, 205,354 RADS, OCCURRED AT 23417 KY
¢ ACCUMULATED DDSE OF 964830 RADS OCCURRED Al 70,83 KM
€__ __ SELECTED CUMULATIVE G(T) DATA

o AT 0.000 HOURS, CUMULATIVE G(T) 1S 0,00

[ 4 AT 2.667 HOURS, CUMULATIVE G(Y) IS e53
AT 5,333 HOURS, CUMULATIVE G(T) IS 76

AT 8,000 HOURS, CUMULATIVS G(T) 1S e85

€ AT 10,667 HOURS, CUMULATIVE G(T) 1S .90

AT 13,333 HOURS, CUMULATIVE G(7™) 1S 93
AT 16,600 HOURS, CUMULATIVE G(T) IS G5

€ 77777 AT 184667 HOURS, CUMULATIVE G(T) IS -1

0" AT 21,333 HOURSy CUMULATIVE G(T) TS .07
«<_ Fig. E-98. B
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. ™

@ ___ __ YIELD .. 100 MEGATONS ) -
\ _FISSIQN FRACTION. <58 o

‘f INITIAL TIME, 8,000 WOURS = e
1€ ___FINAL TIME 24.000 HOURS o
| CLOUD CENTEP HEIGHT 9753.6 METERS
‘ 3-STGMA CLOUD THICKNESS_ 7315,2 METEPS
E?( __INITIAL HORIZONTAL CLOUD RADIUS 178 KM
| TyeaeFser  cuoo ke L
\(' WIND_VELOGITY _ 50,00 KM/WR
 ( __WIND SHEAR 1,20 KM/HR PER KM OF (LOUD THICKN:SS

( —————— AR} PARAMETERST WEAN 4,50 WICFONS, SLOPE .33

MAX G(T), _ «14371E400 PER MR, OCCLRPED AT_ _ 4,667 HOURS

( __MAX UTRD RATE, 99,159 RADS/HR, OCCURRED AT £2456 KM

—.MAX ACCUM DOSE, - 302.431 RADS, OCCURRED AT ' 54417 kM

fa ACSUMULATED DOSE OF _ 964575 RADS CCCURRED Al 162,50 KM

SELECTED CUMULATIVE G(T) DATA

AT  0.000 HOURS, CUMULATIVE G(T) IS 0,30
AT 2,667 HOURSy CUMULATIVE G(T) IS 27
AT __ 54333 HOURSy CUMULATIVE G(T) 1S <52

AT 8,009 HOURS, CUMULATIVE G(T) 1S 66
AT 10,667 HOURS, CUMULATIVE G(T) 1S o75
AT 13,333 HOURS, CUMULATIVE G(T) IS .80
AT 15,000 HOURS, CUMULATIVE G(T) 'S  .8&
AT 184667 HOURS, CUMULATIVE G(T) IS 87
AT 21,333 HOURSy CUMULATIVE G(T) 1S .90 =~
Fig. E=100
\
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€ ___ _ YIELD. 10.000 MEGATONS = __ . _
o __FISSION FRACTION 50 -
‘,r' INITIAL TIME o167 WOURS I
( . _ FINAL TIME 24,000 HOURS S
o _ _CLOUD CENTER HEIGHT 23652.5 METERS
'E( 3-SIGMA CLOUD THICKNESS 17739.4 METEPS.
j ( _________ _ INITIAL HORIZONTAL CLOUD RADIUS  £.87 KM
; . ___Y-DFFSET  0.00 KM
¢ _ __WIND VELOCITY _ 50,00 KM/HR I
( ________ WIND SHEAR 1,20 KM/HR PER KN OF C(LOUD THICKNZSS
_ _A(R) PARAMETERSY MEAN 4460 MICPONS, SLOPE 53
¢ MAX G(T), __o70210E=0i PER MR, OCCLRPED AT 3:167 HOURS __
( ____ MAX UTRD RATE, 1333,713 RADS/KR, OCCURKED AT  1C8433 KN
, MAX ACCUM DOSE, 3397.573 RAOS, O3 CURRED AT  95.83 KM
3 _ ACCUMULATED DOSE OF 988,549 RADS CCCURRED Al _ 235,83 KM
C : ACCUMULATED DOSE OF 495,268 RADS OCCUPRED Al 412,50 KM
| ; ACCUMULATED DOSE OF = 99,866 FADS OCCURRED Al 775,0C KN
| UTRD RATE OF _ 993.663 RADS/HR OCCUFRED AT 181,67 KN
( __UTRD RATE OF 2994579 RADS/HR OCCUPRED AT 437,50 KM
C UTRD RATE OF 99,475 RADS/HR OCCUPRED AT 745,83 KM
+ SELECTED CUMULATIVE G(T) DATA /7 =~
AT 4167 HOURS, CUMULATIVE 6(T) IS 0,30 ‘
AT 2,750 HOURS, CUMULATIVE G(T), IS .10

AT _ 74917 HOURS, CUMULATIVE G(T) IS _ 40
AT 10,500 HOURS, CUMULATIVE G(T) IS 50

AT 13,083 HOURS, CUMULATIVE G(T) IS .58
AT 15,667 HOURS, CUMULATIVE G(T) 1S .64
AT 184250 HOURS, CUMULATIVE G(T) 1S 69
AT 20,833 HOURS, CUMULATIVE G(T) IS 072
| AT_ 23,417 HOURS, CUMULATIVE G(T) IS 76

Figo E-102 .
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L & " AT 5,333 HOURS, CUMULATIVE G(T IS ‘' .27 o
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({ e ___YIELD 200000 MEGATONS
FISSION FRACTION 50

¢
; INITIAL TIME o167 MOURS

€ FINAL TIME 24000 HOURS

(——— " _CLOUD CENTER HEIGHT 27483.8 METERS

_3~SIGMA CLOUD THICKNESS 266128 METEPS

———
~

_ INITIAL HORIZCNTAL CLOUD RADIUS 9.33 KM

o~

Y-OFFSET  Ce00 KM
. MIND VELOCITY 50,30 KM/HR

« . _ WIND SHEAR 1.20 KM/HR PER KM OF (LOUD THICKN:SS

___ A(R) PARAMETERSS MEAN 44,60 MICRONS, SLOPE 63

MAX G(T),  +62u476E=04 PER HR, CCCLRRED AT 3,500 HOURS .

€ __ . _ MAX UTRD RATE, 1£3a.3ua RADS/FRy OCCURRED AT 120483 KM
____MAX ACCUM DOSE, &026,363 RADS, OCCURRED AT 104,17 KM
ACSUMULATED DOSE OF _ 987.494 RADS CCCURRED Al 366.67 XM

C __ACCUMULATED DOSE OF 499.344 RADS OCCURRED Al 50417 KM

__ACCUMULATED DOSE OF ~ 994935 RADS OCCURRED Al "937.5C KM

UTRD RATE OF _ 999.649 RADS/FR OCCUFRED AT 2624F0 KM

¢ UTRD RATE OF 299,835 RADS/HR OCCUFRED AT  562.E0 KM

_. _UTRD RATE OF 99.121 RADS/HR OCCUPRED AT 345,83 KM

SELECTED CUMULATIVE G(T) DATA

AT ¢167 HOURSy CUMULATIVE G(T) 1S 000

e _AT_ 24750 HOURSy CUMULATIVE G(T) 1S (8

( AT 54333 HOURSy CUMULATIVE G(T) 1S 24
AT 7917 HOURS, CUMULATIVS G(T) 1S_. _ +36 _

AT 10,500 HOURS, CUMULATIVE G(T) 1S 46

(AT, 13,083 HOURS, CUMULATIVE G(T) IS 54

AT 15.667 HOURSy CUMULATIVE C(T) IS 60

AT 18,250 HOURS, CUMULATIVE G(T) 'S 465

¢ 7777 TTTUAT 204833 HOURS, CUMULATIVE G(T) IS .69
‘ : AT 23,417 HOURS, CUMULATIVE ((T) 1S  ¢72 )
‘ « . Fig. E-104.
(—— " S 200

O S R KL T vy




5.000 &M QFFSET

RCCUHU\QTLD posc»




¢c——— - —

!

© e b g = e A S At i e e - = = e —_— R OO

€ __ __NIELD . «004 MEGATONS _ i
i s ‘ '
¢ ____ FISSION FRACTION 1.60 . B
. " __INITIAL TIME 0,080 HOURS S
( " _FINAL TIME 24000 HOURS .
( 1 BLOUD CENTER MEIGHT 14663.0 METERS
: 3-SIGMA CLOUD THICKNESS 4097,.,3 METEPS
C _ .____ INITIAL HORIZONTAL CLOUD RADIUS  of1 KM
] _ ¥Y=DFFSET 0,00 KM
WIND VELOCITY 25,00 KM/HR o
C ____ _WIND SHEAR 1420 KM/HR PER KM OF CLOUD THICKNESS
o _ A(R) PARAMETERSS MEAN  4heb60Q MICFONS, SLOPE 69
MAX G(T), _ +84142E400 PER HRy OCCURRED AT , 333 HOURS
C ____ MAX UTRD RATE, 119,081 RADS/HR, OCCURRED AT 6.2 KM
¢ ______MAX ACCUM DOSE, 571.966 RADS, OCCURRED AT Be25 KY
 — ACSUMULATED DOSE OF _ 483.761 RADS OCCURRED Al 8433 KM
( ACCUMULATED DOSE OF 95,225 RADS OCCURRED Al 25,00 KM
” UTRD RATE OF 93,332 RADS/HR OCCURRED AT 19442 KM
C SELECTED CUMULATIVE G(T) DATA =~ T
T T 7TTTAT 04000 HOURS . CUMULATIVE G(T) 1S 0400
AT 2.667 HOURSy CUMULATIVE G(T) TS o8l
( AT 5¢333 HOURSy CUMULATIVE G(T) 1S «85
¥ AT _ 8.000 HOURS, CUMULATIVE G(T) 1S .98
AT 10,667 HOURS, CUMULATIVE G(T) IS «99
( AT 13,333 HOURSy CUMULATIVE G(T) IS *99
AT 16,000 MOURSy CUMULATIVE 6(T) . IS  1.00
e AT 18,667 HOURSy CUMULATIVE G(T) 1S 1,00
C . AT 21,333 HOURS, CUMULATIVE G(T) 1S 1,00
: R —"'“‘—Pig‘.‘E-lOér"“ e e e e |
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€ ______ YIELD  .010 MEGATONS v o

. _FISSION FRACTION 1,00

‘. INITIAL TIME_ 0,000 HOURS _ e e e e
€ ___ _ _FINAL TIME 24,000 HOURS .
__CLOUD CENTER MEIGHT 4358.6 METERS
( 3-STGMA CLOUD THICKNESS 3269.f MET®EFS
( : _ INITIAL HORIZONTAL CLOUD RADIUS T3 KM
. _Y=OFFSET 0,00 KM
: WIND VELOCITY 25,00 KM/HR e
( _ . _WIND SHEAR  1.2C KM/HR PER KM OF (LOUD THICKN:ISS
_ A(R) PARAMETERSS MEAN  4ke60 MICRONS, SLOPE .53
¢ MAX_G(T)y _ __+29695E400 PER HRy OCCIRFED AT __ _.B833 HOURS _ = _ _
C MAX UTRD RATE, 221,460 RADS/HR, OCCURRED AT 16467 KM
____ MAX. ACCUM DOSE, 821,436 RADS, OCCURRED AT  14.58 KM
¢ ACCUMULATED DOSE OF __ 463.784 RADS OCCURRED AT 31.,2F KM
< ACCUMULATED DOSE OF = 96,999 RADS OCCURRED Al 72492 KM
(,;_____“____,uIQD_RATE_QF 95,569 RADS/HR OCCUFRED AT 45,83 KM
SELECTED CUMULATIVE G(T) DATA T
¢ AT 0,000 KOURS, CUMULATIVE G(T) IS 0400
o AT _ 24667 HOURS, CUMULATIVE G(T) 1S 53
( AT 54333 HOURS, CUMULATIVE G(T) 1S o76
I AT 84000 HOURS, CUMULATIVE G(T) IS .85
AT 10,667 HOURSy CUMULATIVE G(T) 1S +90
< AT 13,333 HOURS, CUMULATIVE G(T) 1S 93 | | ?

- AT 154000 HOURS, CUMULATIVE G(T) IS . ,L95
_— AT _ 18,667 HOURS, CUMULATIVE G(T) IS *96

N ¢ AT 21,333 HOURSs CUMULATIVE G(T) IS .97
T Pig s ES108, T T T e !
C e _ L :
o )
1 = - Pt
¢ - B -
R - 204 - - -
(
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0.000 KM OFFSET

UTRD RATE. ACCUMULATED DOSE.

1
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YIELD +3100 MEGATONS
~ FISSION FRACTION 1,00

e ——- @ % e e e e am ey e - -— — e e i m e e e e

INIVIAL TIME 04000 MOURS =

_FINAL TIME 24,390 HOURS

_ INITIAL HORIZONTAL CLOUD RADILS 1278 KM
. Y=0FFSET Ce00 KM

CLOUD CENTEF HEIGHT 9753.6 METERS

WIND VELOCITY 25,00 KM/HR

. WIND SHEAR 1,20 KM/HR PER KM OF (LOUO THICKN:SS
_A(R) PARAMETERSt MEAN L4.6¢ MICFRONSy SLOPE 65

MAX G(T)y  o14374E+00 PER HR, OCCRPED AT  1.E67 HOURS
MAX UTRD RATE, 396,647 RADS/HRy OCCURRED AT 31425 KM
MAX ACCUM DOSE, 1209,756 RADS, OCCURRED AT 27.08 X
ACCUMULATED DOSE OF 993377 RADS OCCURRED Al k1,67 KM

ACSUMULATED DOSE OF 493,194 RADS OCCURRED AT 70.83 KM
ACCUMULATED DOSE OF 97.568 RAOS NCCURRED Al  1E2.08 KM
UTRD RATE OF _ 297,648 RADS/HR OCSUFRED AT _ 5417 KM

UTRD RATE OF 97.482 RADS/HR OCCUPRED AT 116467 KM

SELECTED CUMULATIVE G(T) DATA

AT 0.000 HOURSy CUMULATIVE G(T) IS 0.00
AT 2,667 HOURS, CUMULATIVE G(T) 1S 27
AT 5¢333 HQURSy CUMULATIVE G(T) 1S 52
AT = 8,000 HOURSy CUMULATIVE GIT) IS '66
AT 10,667 HOURSy CUMULATIVE G(T) IS 75
AT _13.333 HOURSy CUMULATIVE G(T) IS 80

AT 48.6567 HOURSy CUMULATIVE G(T) IS 87

AT 164000 HOURS, CUMULATIVE G(T) IS o84

AT 214333 HOURSy CUMULATIVE G(T) 1S «90
T Figo E‘ilo-
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(—

¢ '
¢  _ YIELD 10,000 MEGATONS
¢« FISSTION FRACTION 1,00
X INITIAL TIME  .167 HOURS
1 ' —— = — - - - - - - com e e ey it s — e e —— e - —— - —_
[  FINAL TIME 24,000 HOURS
«——— CLOUD CENTER HEIGHT 23652.5 METERS
3-SIGMA CLOUD THICKNESS 17739., METEFS
[ ¢ _ INITIAL HORIZONTAL CLOUD RADILUS €,07 KM
 Y=DFFSET (.00 KM )
( .
i WIND VELOCITY 25,00 KM/HR L
( L WIND SHEAR  1.20 KM/HR PEK KM OF CLOUD THICKNISS
(— A(R) PARAMETERS? MEAN  4he60) MICFOMS, SLOPE  +63
MAX G(T)y  «70210E=01 PER MR, CCCURFED AT 3,167 HOURS
(« _ MAX UTRD RATE, 5335,176 RADS/HR, OCCURRED AT S4el? KM
(—— __ MAX ACCUM DGSE, 12591.127 RADS, OCCURRED AT  47.92 KM
; ACCUMULATED DOSE OF 997,836 RADS OCCUFRED Al 275,00 KM
( __ACSUMULATED DOSE OF 4960805 RADS OCCURRED Al 358.33 KM
(—— __UTRD RATE OF 2994260 RADS/HR OCCUFRED AT 122,32 KN
_UTRD RATE OF 991,935 RADS/Hk OCCUFRED AT 2L1.67 KM
(4 ) UTRD RATE OF 297 4523 RADS/HR OCCUPRED AT  422.92 KM
; SELECTED CUMULATIVE G(T) DATA '
, AT +167 HOURS, CUMULATIVE G(T) IS  0.090
_ AT ~2.758 HOURS, CUMULATIVE G(T) 1S 010
C AT 5,333 HOURSy CUMULATIVE G(T) IS .27
AT  7.917 HOURS, CUMULATIVE G(T) 1S o0
- AT 104509 HOURS, CUMULATIVE G(T) 1S 50
 § AT 13,033 HOURS, CUMULATIVE 6(T) 1S «58
AT__ 15,667 HOURSy CUMULATIVE G(T) 1S  .6&
AT 184250 HOURS, CUMULATIVE G(T) 1S «69
C__ AT 20.833 HOURS, CUMULATIVE G(T) IS T2
AT 23,417 HOURS, CUMULATIVE G(T) 18 o70
C — Fig. E-112.
Y ——— R e
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€ __ _ __yiewo

3-SIGMA CLOUD THICKNESS 2061248 METEPS

_Y=DFFSET

___WIND SHEAR

—..__ MAX UTRD RATE,

INITIAL TIME

WIND VELOCITY

£e00 KM

1.20 KM/HR PER KM OF CLOUD THICKNISS

. A(R) PARAMETERS?

______MAX_ACCUM DOSE,

UTRD RATE OF

__UTRD RATE OF

AT .167
AT 2,758
. AT 5,333
AT 7.917
AT 10,509
AT 13,083
AT 15,667
AT 184250
AT 20,633
AT 23,417

UTRN RATE OF

—— e ste em - s

[V YR

__ACCUMULATED DOSE OF

HOURS
HOURS
HOURS,
HOURS »
HOURS
HOURS ,
HOURS
HOURSy
HOURS o
HOURS »

+

20,000 MEGATONS

. FISSION FRACTION 1.08

+167_ HOURS
_._FINAL TIME 24.000 HCURS

25,00 KM/HR

MEAN

CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE

 CLOUD CENTER HEIGHT 27483,8 METERS

_ . INITIAL HORIZONTAL CLOUO RADIUS

___ SELECTED CUMULATIVE G(T) DATA

G(T)
6(T)
G(M
G(M
GLT)
G(T)

G(T)_

G(T
G(T)
6(T)

- Fig. E-114.
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MAX G(T)y __«62476E-01 PER HR, OCCURRED AT

29704108 RADS/HR OCCURRED AT

298+ 364 RADS/HR OCCUFRED AT

. 000

08
2k
«36

obb

54
60
«65
«69
of72

44.60 MICRONSy SLOPE

65544331 RADS/HRy OCCURRED AT
16107.759 RADSy OCCURRED AT

L1B4e%8 KM

533433 KM

«68

3,509 _HOURS

5082 KM

. 987 0732 RADS/HR OCCUPRED AT _ ¥10.L2 KM

62,08 KM
ACCUMULATED OOSE OF 995,599 RAOS. OCCURRED Af 335.42 KM
- 499,833 RAOS CCCURRED Al 433,33 KM
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