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Abstract

PROGRAM DROP consists of a series of FORTRAN routine which together are used to model
the evaporation of a freely falling, multicomponent drop composed of an arbitrary number of
volatile species and a single nonvolatile, inert component. The physics underlying the model are
clearly identified, and the model’s relationship to previous work in the literature is described.
Test cases are used to illustrate the viability of the model and to highlight its potential usefulness
in the accurate prediction of multicomponent droplet vaporization in a variety of applications.
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Ag
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Nomenclature

constants for determination of droplet Reynolds number at small X
[Equation (22)]

constants for determination of droplet Reynolds number at large X
[Equation (23)] '

constants for determination of diffusion coefficient of component i

[Equation (25)]

constants for determination of latent heat of vaporization of component i

[Equation (5)]

constants for determination of density of component i [Equation (24)]
droplet surface area

specific heat of air

parameter for assessment of importance of radial convection [Equation (1)]
droplet drag coefficient

droplet diameter [Equation (11)]

diffusion coefficient of component i [Equation (25)]

droplet thermal equilibrium function [Equation (18)]

acceleration of gravity

mass transfer coefficient for component i

heat transfer coefficient

volatile component identification number

thermal conductivity of air [Equation (30)]

droplet total mass




English Symbols (continued)

m; mass of component { in droplet

m, mass of inert component in droplet

M, molecular weight of component i

n number of volatile components in droplet

Nu droplet Nusselt number [Equations (15) & (16)]

P, vapor pressure of component i in ambient air

Py base vapor pressure for computation of saturation vapor pressure of

component i [Equation (6)]

P, film vapor pressure for component i [Equation (28)]
P saturation vapor pfessure for component i [Equation (6)]
P ambient total pressure
Pr droplet Prandtl number [Equation (17)]
R, ideal gas constant for air
R, ideal gas constant for component i
Re droplet Reynolds number [Equation (9)]
Sc; Schmidt number for component i [Equation (10)]
_ Sh; Sherwood number for component i [Equations (7) & (8)]
t ' time
T droplet temperature
T, ambient temperature .
Ty base temperature for computation of saturation vapor pressure of

component i [Equation (6)]



English Symbols (continued)

Ty

Tnew

Pg
0;

Pr

film temperature [Equation (26)]

corrected droplet temperature in Newton-Raphson iteration [Equation (19)]
droplet settling velocity

droplet volume [Equation (12)]

mole fraction of component i in droplet [Equation (3)]

dimensionless variable for calculation of droplet Reynolds number

[Equation (21)]

latent heat of vaporization of component i [Equation (5)]
dynamic viscosity of air [Equation (29)]

density of ambient air [Equation (27)]

density of component i in liquid phase [Equation (24)]

density of inert component

T



1. Introduction

This report documents work performed under Contract No. AJ-3260, the main focus of which
was the development of a FORTRAN computer code to model the evaporation of a freely
falling, multicomponent liquid drop containing a single nonvolatile, inert component.

Because of the wide variety of applications in which droplet evaporation plays a significant role,
there exists a large body of literature on droplet evaporation and related problems. A complete
review of this literature is beyond the scope of the present project, and the reader is referred to
the work by Gavin (1983) for a comprehensive critical review of the field. The evaporation
model developed under the current contract is based largely on the subset of literature devoted
to evaporation from drops composed of multiple miscible, volatile components.

Section 2 describes the theory behind the current model, and specific literature references on
which the code is based are cited therein. Section 3 provides an overview of the computer code
and includes the results of several runs made to benchmark the code against theoretical and
experimental data available in the literature.



2. THEORETICAL BACKGROUND

2.1 Mass Transfer

Two groups of multicomponent droplet mass transfer models can be distinguished in the
literature: the so-called "well-mixed" models [e.g., Newbold and Amundson (1973); Law
(1976)]1, which assume uniform concentrations of all species within the drop; and the "unmixed"
models [e.g., Landis and Mills (1974); Law (1978)], which assume that internal species
concentrations are governed by diffusion.

The current model falls in the "well-mixed" category. This approach was selected for the
following reasons:

® . Freely falling drops are generally subject to internal circulation induced by air drag on
the droplet surface; this tends to “stir" the drop and prevent significant internal
concentration gradients from forming.

] The few experimental data which are available in the literature [e.g., El Wakil et al.
(1956); Wood et al. (1960)] tend to support the well-mixed assumption.

o The liquid-phase diffusion coefficient data needed to model species diffusion within the
drop are often unavailable, as is the case for chemical agents [Pennsyle (1994)], so that
the additional complications resulting from use of an unmixed model are of little value
in simulating actual applications.

The current model further neglects the effects of radial convection, also known as Stefan flow,
on mass transfer from the droplet. This simplification was made because the present model is
targeted primarily at droplet evaporation in the open atmosphere, where relatively low
temperatures and evaporation rates will be encountered. Stefan flow was examined in some
detail by Newbold and Amundson (1973), who observed that inclusion of radial convection
effects is important for accurate modeling of droplet evaporation in high-temperature
environments, when the droplet temperature may approach the boiling point of one or more of
its liquid constituents. They defined a dimensionless parameter C which can be used to
determine whether or not radial convection is significant in a particular problem:

PT-gpAi

c=——£"1—, (1)
P—-2.x,P
T et it si

where symbols are as defined in the Nomenclature section at the beginning of this report. When
the value of C is near unity, radial convection phenomena are unimportant; and the linearized
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treatment of mass transfer used by the current model is adequate. Computation of C for the
benchmark cases examined later in this report (see Section 3) certainly supports the validity of
the linearized mass transfer analysis.

With these assumptions in hand, the evaporation rate of a given species from a multicomponent
drop can be expressed as follows:

dmy _

X;Pg;=Pay
dt =-lp;Ag—=pr =

o (2)

In Equation (2), Raoult’s law for ideal solutions has been used to determine the vapor pressure
of the volatile component at the surface of the drop. That is, the surface vapor pressure of a
component is determined by multiplying its saturation vapor pressure by its mole fraction in the
liquid phase, defined as

__ my/M;
ﬁmi/Mi

i=1

i

(3)

The use of Raoult’s law is common in the multicomponent droplet literature, presumably because
there are usually no property data available to justify the use of more complicated non-ideal
solution analyses in the prediction of surface vapor pressure. This appears to be the case for
chemical agent applications as well [Pennsyle (1994)].

The present model uses an integrated form of the Clausius-Clapeyron equation to determine the
saturation vapor pressure of the volatile components. In its differential form, the Clausius-
Clapeyron equation,

dPg; _ A;Pg;
ar R (4)

is an exact thermodynamic relationship between species vapor pressure and temperature,
involving only two assumptions [Hsieh (1975)]: 1) vapor density is much smaller than liquid
density; and 2) the vapor obeys the ideal gas law. Because the latent heat of vaporization varies
slowly with temperature, it is generally adequate to assume a linear relationship between the
two, as follows:
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li=au+bLiT- (5)

Over narrow temperature ranges, or in the absence of detailed property data, it can also be
acceptable to assume constant latent heat of vaporization, which of course can be handled via
Equation (5) by setting b, equal to zero. Inserting Equation (5) into Equation (4) and
integrating, we obtain

PSAT)=P31(T—i’i>bu"‘iexp[%<—i%;-%,>] : (6)

In using Equation (6), the base values of species vapor pressure and temperature (Py; and Tj)
can be chosen as any consistent set of values. Normally, however, one is constrained by
available physical property data to use species normal boiling conditions as the base point, i.e.,
Py, equal to one atmosphere and 7j; equal to the boiling temperature at one atmosphere. For
water, it can be shown that Equation (6) gives vapor pressure values accurate to within about
2.5% between 0 and 100 C, when normal boiling conditions are used for base pressure and
temperature (one atmosphere and 100 C, respectively). If the latent heat of vaporization is held
constant at its value at 50 C, similar calculations for water show that Equation (6) is accurate
to within 5.5% between 0 and 100 C.

The mass transfer coefficient in Equation (2) is determined from the Ranz-Marshall correlation
[Ranz and Marshall (1952)], which was found by Gavin (1983) to yield very accurate predictions
of evaporation rates of freely falling drops:

Sh;=2+0.6Rel/25c}", (7)

where the Sherwood number is defined as

Shi= D.id/D.i' (8)

the Reynolds number is defined as

Re=pgud/p, (9)
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and the Schmidt number is defined as

Sci=n/pD;. (10)

The droplet diameter needed for computation of surface area and mass transfer coefficient is
determined from droplet volume per

d=(6V/=m)/3, (11)

where the droplet volume is calculated as the sum of the volumes of all the individual species
present in the drop:

Vemy/p o+ Sm,/py; (12)
1=1

note that the inert component (if present) affects evaporation through its influence on droplet
size, but does not otherwise participate in the transfer processes.

Using the above relationships, Equation (2) can now be written as

dm, D,Sh,
= P.;-P,;), 13
T =t (XPeg-Pay) (13)

which is the expression used in the computer program to determine species evaporation rates.
2.2 Heat Transfer

For purposes of heat transfer calculations, the drop temperature is assumed to be spatially
uniform, i.e., "well-mixed," as described above in connection with mass transfer. Gavin (1983)
showed rigorously that for small drops (100-1000 microns diameter), even in the absence of
internal circulation, the external resistance to heat transfer far exceeds the internal resistance,
making the uniform temperature assumption entirely appropriate.

The current model further assumes that droplet heat transfer is quasi-steady, i.e., that the drop

is in thermal equilibrium at any given instant in time. This is a common assumption in the
multicomponent droplet literature; and Gavin (1983) showed that the unsteady period of droplet
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heat transfer, wherein the droplet is adjusting from its initial temperature to its quasi-steady
temperature, is a negligibly short fraction of the total evaporation time for small drops (100-1000
microns diameter). For chemical agent applications, it is also likely that droplet initial
conditions will be difficult to specify, making the use of the quasi-steady assumption even more
attractive,

With these assumptions, droplet thermal equilibrium can be expressed as a balance between the

sensible heat convected to the drop from the surrounding air and the latent heat released from
the drop by evaporation of the volatile components:

hA(T,-T) =—iﬁ A;(dm,/dt) . (14)
=1
The heat transfer coefficient is calculated from the Ranz-Marshall correlation [Ranz and Marshall
(1952)1:

Nu=2+0.6Rel/2pri/3, (15)

where the Nusselt number is defined as
Nu=h,d/k, (16)
and the Prandtl number is defined as

Pr=pc,,/k. (17)

Using the above relationships, and combining Equation (14) with Equation (13), the expression
for droplet thermal equilibrium becomes

DiShi (XiPS_i—PAi) -kNlJ(TA-T) =0 . (18)

(D) =§1}'i R;T,

Note that Equation (18) is implicit in droplet temperature and must be solved iteratively. The
current computer code solves Equation (18) using the Newton-Raphson method, which begins
with an initial guess for droplet temperature and computes corrected approximations from
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T =T-f(1)/f(T), (19)

new

where the derivative of Equation (18) with respect to temperature is approximated by

D;Shy (ﬁ XiPsi _ XiPs17Pasy 1 1, (20)
R,T, R; T? 2T,

(T =% (A,
i=1

This solution technique has been found to work quite well, converging quickly to a final value
for droplet temperature within a few iterations.

2.3 Dynamics

The present model assumes that the droplet is at all times falling at the terminal, or settling,
velocity consistent with its current size and mass. Some of the most accurate and widely used
data for the settling velocity of water drops are those of Gunn and Kinzer (1949) and Beard and
Pruppacher (1969). The present model uses polynomial fits to the data of these researchers
created by Berry and Pranger (1974) in order to determine the droplet fall velocity.

In order to avoid having to perform an iterative solution of a drag coefficient versus Reynolds
number relationship, both sides of which would contain the droplet velocity, Berry and Pranger
(1974) define the dimensionless variable X,

8pgg(m-p,v)

(21)
TP

X=Cp,Re?=

which contains only the droplet mass and volume, and relate it explicitly to the droplet Reynolds
number through the following polynomials:

0<X<175.270: Re=a, X+a,,X%+a,,X>+a,,X*
a,,=+0.412657x1071
a,,=-0.150074x1073 - (22)
a,,=+0.758804x10"°
a,,=-0.168841x107®

and
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175.270<X<107: 1nRe=a,,+a,,1nX+a,, (InX)2+a,, (1nx)3
8,0=-0.236534x10*
a,,=+0.767787x10*° (23)
a,,=+0.535826x10"2
8,,=-0.763554x1073

Equations (22) and (23), although derived from experimental data on pure water drops, are
expected to give reasonable predictions for small droplets (or solid spheres) of other
compositions, as small drops should not deviate significantly from spherical shape.

The seqﬁence of operations followed by the present computer program is to determine X from
Equation (21) and then compute Re from Equations (22) and (23); the droplet settling velocity
u is then found by simple rearrangement of Equation (9).

2.4 Physical Properties

The key physical properties which must be specified for each of the volatile components in the
droplet are the vapor pressure, diffusion coefficient, latent heat of vaporization, and density.
For vapor pressure, the present model requires a pressure-temperature base point for the
integrated Clausius-Clapeyron equation [Equation (6)], as described in Section 2.1. Two
parameters are also required to describe the relationship between latent heat of vaporization and
temperature, per Equation (5). Because liquid densities are generally only weakly dependent on
temperature, the linear relationship between species density and temperature assumed by the
present model,

pi=ag;+bp; T, (24)

should be more than adequate. Similar to the situation for latent heat of vaporization, assuming
a constant value for density (by; set to zero) can be entirely acceptable over narrow temperature
ranges. For example, the density of water changes by less than 4.5% between 0 and 100 C.
Following Dunn (1977) and Law (1976), the species diffusion coefficient and absolute
temperature are assumed to be related via a power-law expression:

D;=a,, Te™. (25)

Note that vapor pressure, latent heat, and density are evaluated at the drop temperature, whereas
the diffusion coefficient is evaluated at the film temperature,
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Tp=(T+T,) /2. (26)

The only physical property required by the model for the nonvolatile, inert component in the
drop is its density, which is assumed to be constant.

The model assumes the drop is falling through air. The ambient air density is calculated from
the ideal gas law, corrected for the presence of droplet volatile species in the gas phase near the
drop:

p-5p
_1 T P Pri (27)
pg_— [ + ] ’
Tf Ra i=1 Ri

where the film vapor pressure for each volatile component is calculated from

Pf.i= (XiPSi+PA1) /2- (28)

The dynamic viscosity of air is calculated from the formula supplied by Beard and Pruppacher
(1971),

p (kg/ms) =1.4963x1075T3°/ (T,+120), (29)

for film temperature in degrees Kelvin. The thermal conductivity of air is determined from data
supplied by Ranz (1950),

k (W/mK) =2.367x1072+6.865x107°T, (30)

for film temperature in degrees Celsius. No correction for presence of volatile droplet
components in the gas phase is applied to either air viscosity or conductivity. The specific heat
of air is assumed constant at a value of 1006 J/kg-K, as it is very insensitive to temperature over
the range of temperatures likely to be encountered in the atmosphere.

- 16 -



3. Computer Program

A complete listing of the computer program written to analyze multicomponent droplet
vaporization, titted PROGRAM DROP, is included in Appendix A. An overall description of
the program is given in the following section; additional details can be obtained from the
program listing, which is fully annotated with COMMENT statements.

3.1 Description of Code
PROGRAM DROP consists of six separate routines:

L The main program, which handles input and output, orchestrates integration of the rate
equations, and terminates the run when the drop evaporates completely or hits the
ground. :

° FUNCTION TEMP, which determines the quasi-steady droplet temperature, via the
method outlined in Section 2.2, given the droplet composition and position.

o FUNCTION REYN, which calculates the droplet Reynolds number from the
dimensionless term X, as described in Section 2.3.

L SUBROUTINE PROPS, which calculates the physical properties of the drop and
surrounding air, given the current drop temperature and position, per the techniques
described in Section 2.4.

° SUBROUTINE AMB, which returns the local atmospheric temperature and total
pressure, as well as ambient vapor pressures, if any, of volatile species in the drop,
given the droplet vertical elevation. In the version of the code provided, the ambient
temperature and total pressure have been set at uniform values of 20 C and 101325 Pa
(one atmosphere), respectively, and all ambient volatile species concentrations have been
set to zero. If the user wishes to change these defaults, the new values must be specified
in SUBROUTINE AMB and the subroutine recompiled.

o SUBROUTINE DDROP, which calculates the first derivatives with respect to time of all
variables for which the program computes time histories, i.e., the masses of all volatile
species in the drop and the drop vertical elevation.

In addition to the above routines, the program uses the packaged integrator SUBROUTINE ODE
to perform the numerical integration of the rate equations. For completeness, a listing of
SUBROUTINE ODE is included in Appendix B. Note that ODE requires setting two machine-
dependent constants (TWOU and FOURU) related to the numerical accuracy of the computer
on which the calculations are done. These have been set to characterize the computer on which
PROGRAM DROP was developed and may need to be changed, per the instructions given in
the listing in Appendix B, when the code is run on different machines.

For typical cases run to date, PROGRAM DROP has required just a few seconds execution time
on an IBM-compatible personal computer with a 386-25 chip and math co-processor.

-17-




3.2 Benchmark Cases

In all of the benchmark cases described below, the ambient air temperature and total pressure
were assumed to be invariant with vertical position; and the values used to generate the cases
are specified on the accompanying graphs. In all cases, the ambient volatile species
concentrations were assumed to be zero (i.e., "dry" air). .

The experimental data of Gavin (1983) were used to check the performance of PROGRAM
DROP for single-component, pure water drops. These data were obtained by suspending the
drops at terminal velocity on a vertical air stream in a wind tunnel, and as such they represent
the evaporation behavior of freely falling drops. The data take the form of histories of the
vertical wind tunnel velocity required to keep the evaporating drops stationary, and thus
represent time histories of the droplet settling velocities.

The input and output files from PROGRAM DROP for the two cases examined, representing
drops of two different initial sizes, are included in Appendix C. Graphs comparing the
predictions of the code with the experimental data are shown in Figures 1 and 2. As can be seen
from the graphs, the agreement is excellent. For completeness, the predicted time histories of
droplet mass, diameter, and temperature for the larger drop are also included in Figures 3-5,
respectively. Note that the droplet temperature is essentially constant throughout its lifetime,
at a value roughly equal to the wet bulb temperature.

To check the performance of PROGRAM DROP in the case of multicomponent evaporation, its
predictions were compared to the predictions of the model by Law (1976) for the case of a two-
component drop consisting of hexane and octane vaporizing in 300 K (26.85 C) air. Law’s
predicted time histories of normalized drop surface area; change in drop temperature from initial
quasi-steady value; drop composition; and component fractional vaporization are shown in
Figures 6-9, respectively. Law studied two cases of interest to the present effort: Case I, in
which the initial mole fractions are 75% hexane and 25% octane; and Case IV, in which the
initial mole fractions are 25% hexane and 75% octane. The remaining two cases illustrated in
Figures 6-9 apply to vaporization and combustion in high-temperature air, and as such are not
treated here. Also, the references to the "Shell Model" in Figures 6 and 8 are to the predictions
of a simplified model developed by Law (1976) in which the volatile species are assumed to be
arranged in shells, in order of volatility, with the most volatile component in the outermost shell.
He found that gross droplet characteristics (e.g., overall vaporization time) could be fairly well
predicted with this simplified model. The present computer model predictions should be
compared to those of Law’s complete model (solid lines in Figures 6 and 8), not to those of the
simplified Shell Model (dashed lines in Figures 6 and 8).

It must also be noted that Law’s model applies to a stationary drop (no convection) and was
formulated nondimensionally. As such, he does not specify an absolute initial drop size for the
cases studied; and the results are plotted for nondimensional time varying from zero (initiation
of vaporization) to one (drop completely vaporized). For comparison purposes, the initial drop
size for the runs of PROGRAM DROP was arbitrarily selected as 500 microns, and the program
was run until complete vaporization was reached. After importing the output from PROGRAM
DROP into a LOTUS spreadsheet, the results were then plotted in normalized fashion, following
Law (1976), so as to facilitate direct comparison to his curves. Physical property data for the
runs were taken directly from Law (1976); because Law assumed unity Lewis number for both
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components, the diffusion coefficients for both hexane and octane were set equal to the thermal
diffusivity of air.

The results of PROGRAM DROP runs for Law’s Cases I and IV are shown in Figures 10-13;
input and output files for these runs are included in Appendix C. In the figures, the symbols
represent the actual output from PROGRAM DROP at discrete time intervals; these symbols are
used to distinguish the various curves in the graphs from one another, and do not represent
experimental data. In all cases, the qualitative behavior of the curves is in excellent agreement
with the results of Law’s model shown in Figures 6-9. Again, exact quantitative agreement
should not be expected, since the present model treats a freely falling drop and Law’s model is
for a stationary drop. Nevertheless, the nature of the vaporization process predicted by the two
models is clearly similar. Both show the more volatile of the two components (hexane) being
preferentially vaporized at the beginning of the droplet lifetime, with the latter portion of the
lifetime being dominated by vaporization of essentially pure octane. The temperature curves are
also similar, showing an initially cold temperature as the more volatile hexane evaporates, with
rising temperature as vaporization shifts to the less volatile octane. Note the significant
difference in droplet temperature history for a multicomponent drop (Figures 7 and 11) as
opposed to a single component drop (Figure 5). Both models also indicate a more rapid
shrinkage in drop size (Figures 6 and 10) early in the drop lifetime as the hexane evaporates than
later in the drop lifetime as the octane vaporizes. Agreement between the models’ predictions
of the droplet compositional variation with time (Figures 8 and 12; Figures 9 and 13) is also
reasonable.

To illustrate the use of the model with a nonvolatile, inert component included in the drop, two
additional cases were run: a 500-micron, pure water drop, falling in 20 C dry air; and a drop
containing the same amount of water, falling in the same atmosphere, but also containing 50%
(by mass) solid inert material with density the same as water. Due to addition of the inert
material, the initial drop diameter in the latter case was 630 microns. Both cases were run until
all of the water had vaporized completely. Input and output files for these runs are included in
Appendix C; and time histories of droplet mass, diameter, and settling velocity for these two
cases are shown in Figures 14-16, respectively.

As shown in Figure 14, the droplet containing the inert material evaporates much faster than the
pure water drop. This is because the drop with inert material is both larger (more surface area
for evaporation) and heavier (faster fall velocity, leading to enhanced convective heat and mass
transfer rates) than the pure water drop. Figures 15 and 16 clearly show the drop with inert
material evaporating to a final, dry particle with nonzero diameter and settling velocity.
PROGRAM DROP continues to track the final particle until it impacts the ground.

Finally, a quick glance through Appendix C reveals that the nondimensional parameter C
[Equation (1)] for all of the benchmark cases is very close to unity, typically being near 1.01.
As discussed in Section 2.1, this supports the present model’s exclusion of radial convection and
its use of a linearized treatment of mass transfer.
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4. CONCLUSION

A computer program has been written to predict the evaporation of a frecly falling,
multicomponent drop composed of an arbitrary number of volatile species and a single
nonvolatile, inert component. The physics underlying the model have been clearly identified,
and the model’s relationship to previous work in the literature has been described. The model
has been coded in FORTRAN, in a program titled PROGRAM DROP, and has been used to run
several benchmark cases. The test cases have illustrated the viability of the model and highlight
its potential usefulness in the accurate prediction of multicomponent droplet vaporization in a
variety of applications.
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Appendix A
Listing of PROGRAM DROP
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PROGRAM DROP

Computes time histories of mass, velocity, and fall distance
for a freely falling multicomponent drop consisting of an
arbitrary number of volatile species and a single nonvolatile,
inert component.

The program is currently set up to handle a maximum of five
volatile components in the drop, but this can easily be
increased by increasing the size of the species arrays.

Written by: Patrick M. Gavin
Gavin Consulting
1599 Krebs Court
Newark, OH 43055
October, 1994

Definition of program variables:
All,A12 constants in fourth-order polynomials relating droplet

Al3,Al14 Reynolds number (RE) to the dimensionless term XRE,
A20,A21 as described by Berry & Pranger (1974)

A22,A23
ABSERR absolute error tolerance for integration routine ODE
ABSIT absolute error tolerance in iterative calculation of
droplet temperature
AD,BD constants for computing species diffusion coefficient
in air:
diffusion absolute
coefficient (m*2/s) = AD * temperature (K) ** BD
AL,BL constants for computing species latent heat of
vaporization:
latent heat (J/kg) = AL + BL * temperature (C)
AP,BP constants for computing species saturation vapor

pressure in accordance with Clausius-Clapeyron
equation; AP is the saturation vapor pressure (N/m*2)
at temperature BP (K; input in C). Usually, one will
specify species normal boiling conditions, i.e.,

AP = 101325 N/m~2 (1 atmosphere), and BP = species
normal boiling temperature.

AR,BR constants for computing species density:
density (kg/m~3) = AR + BR * temperature (C)
CINT linear interpolation constant used to determine time at

which a droplet component evaporates completely or at
which the droplet strikes the ground

COND thermal conductivity of air (W/m-K)
CPA constant-pressure specific heat of air (J/kg-K)
CRIT criterion to assess validity of using linearized

analysis of multicomponent vaporization, per
Newbold & Amundson (1973)
D droplet diameter (m; input in microns)
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DIFF
DINERT
DRY

DT
DYDT

F
FINERT
FLUX

FLUXA
FLUXM

FLUXT

FNAME
FPT

FRHO

FT

FTOT

GRAV

IFLAG

L

LAMBDA
LNX
MASS
MINERT
MW

N

NU

PA
PAMB
PERM

PFIRI

species diffusion coefficient in air (m~2/s)

density of inert component (kg/m*3)

.TRUE. if all volatile components have evaporated
completely; otherwise .FALSE.

time increment at which output is desired (s)
derivative with respect to time of variables (Y)
integrated by ODE (kg/s for ¥Y(1)..Y(N), m/s for Y(N+1))
species mass fraction

mass fraction of inert component

species vaporization rate divided by droplet
circumference (kg/m-s)

average of FLUXM and FLUXT

latent heat consumed by vaporization of all volatile
species in drop, per unit of droplet circumference (W/m)
sensible heat transferred to droplet from air, per
unit of droplet circumference (W/m)

file name for program input and output

first derivative of droplet energy balance function (FT)
with respect to temperature (W/m-K)

sum of inverse species densities, weighted by their
mass fractions; used to calculate initial droplet

mass (m~3/kg)

droplet energy balance function, defined as the difference
between FLUXM and FLUXT, driven to near zero via Newton-
Raphson iteration in FUNCTION TEMP to determine droplet
temperature (W/m)

sum of species mass fractions; must equal unity or
program will abort

acceleration of gravity (m/s*2)

DO-loop index variable; species number

error flag for integration routine ODE

number of equations integrated by ODE, which is

one plus the number of volatile species, to account

for integration of drop velocity to obtain fall
distance

DO-loop index at which a zero-crossing occurred,

either in species mass or droplet height

species latent heat of vaporization (J/kqg)

natural logarithm of XRE

droplet mass (kg)

mass of inert component in drop (kg)

species molecular weight

number of volatile species in drop

droplet Nusselt number

species vapor pressure in surrounding air (N/m*2)
ambient air (barometric) pressure (N/m*2)

intermediate variable used in calculation of FT and FPT;
see FUNCTION TEMP

term used in SUBROUTINE PROPS to correct ambient air
density for presence of droplet volatile species

in gas phase (kg=-K/m"3)
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PI
P18
PID
PISIX
PR

PS

RE
RELERR
RELIT

RHO
RHOG
RU

sC

SH
SIXPI
SIXRE2
SUMPA
SUMPS
T

TA

TF
TFK
THIRD
TIME
TK
TOUT
TSEED

8)
VINERT
VIsC
VOLUM
WORK
X

XRE

XTOT

YPREV

Z
ZKELV

pi (3.141593)

eight divided by pi

droplet circumference * -1 (m)

pi divided by six

Prandtl number of air

species saturation vapor pressure (N/m~2)

species ideal gas constant (N-m/kg=-K)

air ideal gas constant (N-m/kg-K)

droplet Reynolds number

relative error tolerance for integration routine ODE
relative error tolerance in iterative calculation of
droplet temperature

species density (kg/m*3)

density of air (kg/m*3)

universal ideal gas constant (N-m/kgmole-K)

species Schmidt number

droplet Sherwood number

six divided by pi

0.6 times the square root of droplet Reynolds number
sum of ambient species vapor pressures

sum of species vapor pressures at droplet surface
droplet temperature (C)

ambient air temperature (C)

film temperature for physical property evaluation (C)
film temperature for physical property evaluation (K)
one-third (1/3)

time elapsed since droplet release (s)

droplet temperature (K)

time at which output is desired from ODE (s)

initial guess for iterative calculation of droplet
temperature (C)

droplet settling velocity (m/s)

volume of inert component in drop

viscosity of air (kg/m-s)

droplet volume (m*3)

calculation space required by ODE

species mole fraction in drop

dimensionless term (equal to drag coefficient times
Reynolds number squared) used to determine droplet
settling velocity given its mass, as described by
Berry & Pranger (1974)

total moles of volatile species in drop

array of variables to be integrated by ODE:

¥Y(1) - ¥Y(N): mass of volatile species 1-N (kqg)
Y(N+1): droplet fall distance (m)

values of variables in array Y from previous

output time increment

height above ground at which drop is released (m)
absolute temperature conversion factor (K)

Begin main program
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The main program handles input and output, orchestrates
integration of the rate equations, and terminates the
run when the drop evaporates completely or hits the ground

EXTERNAL DDROP

e e NeNoReo Ne!

REAL MW(5),MASS,MINERT
CHARACTER*80 FNAME

DIMENSION R(5),F(5),Y(6),FLUX(5),YPREV(6),WORK(226)
DIMENSION AP(5),BP(5),AD(5),BD(5),AL(5),BL(5),AR(5),BR(5)

COMMON /VAPORS /N, MW (5) ,R(5)

COMMON /COEFFS /AP (5) ,BP(5) ,AD(5) ,BD(5) ,AL(5) ,BL(5) ,AR(5) ,BR(5)
COMMON /TOTEMP /TSEED , VINERT , MINERT

COMMON /FRTEMP /VOLUM, FLUX (5) ,RE, VISC, RHOG, CRIT

DATA PISIX/0.523599/,2KELV/273.15/,RU/8315./
DATA SIXPI/1.909859/,THIRD/0.333333/
DATA RELERR/1.0E-5/,ABSERR/1.0E-13/

C Prompt user for input and output filenames

PRINT * "ENTER INPUT FILE NAME"
READ * FNAME

OPEN (UNIT=5,FILE=FNAME)

PRINT * "ENTER OUTPUT FILE NAME"
READ * FNAME

OPEN (UNIT=6,FILE=FNAME)

C Read initial input data (note drop diameter input in microns)

READ (5,500) D,T,Z,N,DT
READ(5,501) FINERT,DINERT
FRHO=FINERT/DINERT
FTOT=FINERT

C Read physical property data for volatile species

Do 10 I=1,N
READ(5,501) F(I),MW(I)
READ(5,501) AP(I),BP(I),AD(I),BD(I),AL(I),BL(I),AR(I),BR(I)
BP(I)=BP(I)+2ZKELV
AL(I)=AL(I)-BL(I)*ZKELV
RHO=AR(I)+BR(I)*T
FRHO=FRHO+F (I) /RHO
FTOT=FTOT+F (I)
10 CONTINUE
C
C Check that mass fractions add up to one; if not, abort

-36 -



SO0 N nanN vOOQO

aOnN. o0 a0

QaQn

IF(FTOT.EQ.1.0) GO TO 20
WRITE(6,600)
STOP

Compute initial masses of volatile and inert components

MASS=PISIX* (D*1.E~6) **3/FRHO
DO 30 I=1,N

Y (I)=F(I)*MASS

R(I)=RU/MW(I)

CONTINUE

MINERT=FINERT*MASS
VINERT=MINERT/DINERT

Initialize variables for integration routine
TSEED=T
K=N+1
Y (K)=2
TIME=0.0
IFLAG=1
Begin calculation loop

Determine droplet temperature, diameter, and velocity at
output time increment

T=TEMP (Y)
D= (SIXPI*VOLUM) **THIRD
U=0.0
IF(RE.GT.0.0) U=-VISC*RE/(RHOG*D)
Write values to output file
WRITE(6,*) TIME,T,D,U,(¥Y(I),I=1,K),CRIT
If drop has struck ground or vaporized completely, stop program
IF(Y(K) .EQ.0.0.0R.RE.LE.0.0) STOP

Increment output time, and take another time step

TOUT=TIME+DT
CALL ODE (DDROP,K,Y,TIME,TOUT,RELERR,ABSERR, IFLAG,WORK)

If integration routine error, stop the program
IF(IFLAG.EQ.2) GO TO 45

WRITE(6,601) IFLAG
STOP
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Determine if one of the volatile species has vaporized
completely, or if the drop has struck ground, during the
current time step (i.e., a zero crossing)

DO 50 I=1,K
IF(Y(I).GE.0.0) GO TO 50
I=1
GO TO 60

CONTINUE

GO TO 80

Zero crossing has occurred, so do linear interpolation to
determine variable values at the zero crossing

CINT=(0.0-YPREV(L))/ (Y (L)-YPREV(L))
TIME=TIME-(1.0~CINT) *DT
DO 70 I=1,K

Y (I)=YPREV(I)+(Y(I)-YPREV(I))*CINT
CONTINUE
Y(L)=0.0

Reset integration flag to re-start integration from point
of zero crossing

IFLAG=1

Store variable values at this time step in case a zero

crossing occurs during the next time step
DO 90 I=1,K
YPREV(I)=Y(I)
CONTINUE
Return to start of calculation loop
GO TO 40

FORMAT (3E10.0,I10,2E10.0)
FORMAT (8E10.0)

FORMAT(/," ERROR IN MASS FRACTION SPECIFICATION")
FORMAT(/," IFLAG =",I5,"; EXECUTION TERMINATED")

END
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FUNCTION TEMP (Y)

FUNCTION TEMP determines the quasi-steady droplet temperature
given the droplet composition and position

LOGICAL DRY
REAL MW(5) ,MASS,MINERT,NU,LAMBDA (5)

DIMENSION Y (*)
DIMENSION RHO(5),X(5),SC(5),R(5),FLUX(5),DIFF(5),PS(5),PA(5)
DIMENSION PERM(5)

COMMON /VAPORS/N,MW (5) ,R(5)
COMMON / TOTEMP/ TSEED , VINERT , MINERT
COMMON / FRTEMP/VOLUM, FLUX (5) ,RE, VISC, RHOG, CRIT

DATA PI8/2.546479/,GRAV/9.801/,THIRD/0.333333/,2KELV/273.15/
DATA RELIT/1.0E-5/,ABSIT/0.0/

To start, assume there are volatile species present, and
compute mole fraction of each volatile component as well
as total moles and mass of volatile components in drop

DRY=.FALSE.
XTOT=0.0
DO 10 I=1,N
X(I)=Y(I)/MW(I)
XTOT=XTOT+X (I)
CONTINUE
MASS=0.0
DO 20 I=1,N
IF (XTOT.GT.0.0) X(I)=X(I)/XTOT
MASS=MASS+Y (I)
CONTINUE

Set droplet temperature at initial guess
TEMP=TSEED
Check if there are any volatile components left
IF(MASS.GT.0.0) GO TO 25
No volatile components left, so set all mass flux terms
to zero, and set droplet temperature equal to ambient
air temperature
DRY=.TRUE.

DO 21 I=1,N
FLUX(I)=0.0
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CONTINUE
CALL AMB (Y (N+1),TA,PA,PAMB)
TEMP=TA

Add in mass of inert component to arrive at total drop mass
MASS=MASS+MINERT

Begin Newton-Raphson iteration loop
DO 60 J=1,50

Compute physical properties of drop and ambient at current
drop temperature and position

CALL PROPS (TEMP,Y(N+1),X,TA,TF,PA,PAMB,RHOG,VISC,COND,PR,
$ PS,DIFF,LAMBDA,RHO, SC)

Compute droplet volume as sum of volumes of individual species

VOLUM=VINERT
DO 30 I=1,N

VOLUM=VOLUM+Y (I) /RHO(I)
CONTINUE

Compute Berry & Pranger (1974) term "X" (drag coefficient times
Reynolds number squared) from current droplet mass and volume,
and use it to calculate droplet Reynolds number

XRE=PI8*RHOG* (MASS-RHOG*VOLUM) *GRAV/ (VISC*VISC)
RE=REYN (XRE)

If no volatile species are present, no need to proceed further,
so return to calling program ’

IF(DRY) RETURN

Calculate sensible heat flux to droplet from ambient using heat
transfer coefficient determined from Ranz & Marshall (1952)
correlation

SIXRE2=0.6*SQRT (RE)
NU=2.0+SIXRE2*PR**THIRD
FPT=COND*NU

FLUXT=FPT* (TA-TEMP)

Calculate latent heat flux from droplet due to evapofation of
all volatile species, using mass transfer coefficient determined
from Ranz & Marshall (1952) correlation

FLUXM=0.0
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TFK=TF+ZKELV
DO 40 I=1,N
SH=2.0+SIXRE2*SC(I) **THIRD
PERM (I)=DIFF (I)*SH/ (R(I)*TFK)
FLUX(I)=0.0
IF(Y(I).GT.0.0) FLUX(I)=PERM(I)* (X(I)*PS(I)=-PA(I))
FLUXM=FLUXM+LAMBDA (I) *FLUX (I)
CONTINUE

o

Droplet is at quasi-steady temperature when sensible and latent
heat fluxes balance...compute difference between latent and
sensible fluxes and compare to average of latent and sensible
fluxes to determine if Newton-Raphson iteration has converged

e NeNoNoRo Ne N

FLUXA=0. 5% (FLUXM+FLUXT)
FT=FLUXM~-FLUXT
IF (ABS(FT) .LT.RELIT*ABS (FLUXA) +ABSIT) THEN

Iteration has converged; set seed for next call to TEMP at.
current computed temperature, and calculate Newbold &
Amundson (1973) criterion (CRIT) for validity of linearized
analysis of multicomponent vaporization

oNeoNoNoNo Mo

TSEED=TEMP
SUMPA=0.0
SUMPS=0.0
DO 45 I=1,N
SUMPA=SUMPA+PA (I)
SUMPS=SUMPS+X (I) *PS(I)
45 CONTINUE
CRIT=(PAMB-SUMPA) / (PAMB-SUMPS)
RETURN
C
C 1Iteration has not converged; compute Newton-Raphson correction term
c
ELSE
TK=TEMP+ZKELV
FPT=FPT-0.5*%FLUXM/TFK
DO 50 I=1,N
FPT=FPT+PERM(I) *LAMBDA (I) *#*2*X(I)*PS(I)/ (R(I) *TK*TK)
50 CONTINUE
TEMP=TEMP-FT/FPT
END IF
c
C Return to start of Newton-~Raphson iteration loop

0 CONTINUE

Convergence has not been achieved after fifty iterations;
write error message and halt program execution

QONOQOeN
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WRITE(6,600)
STOP

FORMAT(/," TEMPERATURE ITERATION DID NOT CONVERGE")
END
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FUNCTION REYN (XRE)

FUNCTION REYN calculates droplet Reynolds number given the
dimensionless term XRE, equal to the drag coefficient times
Reynolds number squared

The correlations used herein are taken directly from Berry
& Pranger, 1974: "Equations for Calculating the Terminal
Velocities of Water Drops," J. Appl. Meteor., 13, 108-113

REAL LNX

DATA A11/+0.412657E-1/,A12/~0.150074E-3/
DATA A13/+0.758804E-6/,A14/-0.168841E-8/
DATA A20/-0.236534E+1/,A21/+0.767787E+0/
DATA A22/+0.535826E-2/,A23/-0.763554E-3/

IF (XRE.LE.175.270) THEN

REYN=XRE* (A11+XRE* (A12+XRE* (A13+XRE*A14)))
ELSE

LNX=LOG (XRE)

REYN=EXP (A20+LNX* (A21+LNX* (A22+LNX*A23)))
END IF

RETURN
END
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SUBROUTINE PROPS (T,Z%Z,X,TA,TF,PA,PAMB,RHOG,VISC,COND, PR,
$ PS,DIFF,LAMBDA,RHO,SC)

SUBROUTINE PROPS calculates the physical properties of the drop
and surrounding air, given the current drop temperature and
position

REAL LAMBDA(5) ,MW(5)
DIMENSION PS(5),PA(5),DIFF(5),RHO(5),SC(5),R(5),X(5)
DIMENSION AP(5),BP(5),AD(5),BD(5),AL(5),BL(5),AR(5),BR(5)

COMMON /VAPORS/N,MW(5) ,R(5)
COMMON/COEFFS /AP (5) ,BP(5) ,AD(5) ,BD(5) ,AL(5) ,BL(5) ,AR(5) ,BR(5)

DATA ZKELV/273.15/,RA/287.04/,CPA/1006./

Obtain ambient atmospheric properties at current drop position
CALL AMB (2Z,TAa,PA,PAMB)

Calculate film temperature for physical property evaluation

TF=0.5% (T+TA)
TFK=TF+ZKELV
TK=T+ZKELV

Determine latent heat of vaporization, saturation vapor pressure,
diffusion coefficient, and liquid-phase density for each
volatile component in the drop

Also compute correction to ambient air density due to presence
of droplet volatile species in the gas phase

PFIRI=0.0

DO 10 I=1,N
LAMBDA (I)=AL(I)+BL(I)*TK
PS(I)=AP(I)*(TK/BP(I))**(BL(I)/R(I))*

$ EXP (AL(I) /R(I)*(1.0/BP(I)-1.0/TK))
DIFF(I)=AD(I)*TFK**BD(I)
RHO (I)=AR(I)+BR(I)*T
PFIRI=PFIRT+(X(I)*PS(I)+PA(I))*(1.0/R(I)-1.0/RA)

CONTINUE

Compute air density corrected for presence of volatile species
RHOG=(PAMB/RA+0.5*PFIRI) /TFK
Compute air viscosity, thermal conductivity, and Prandtl number

VISC=1.4963E-6*TFK**1.5/ (TFK+120.)
COND=2.367E-2+6.865E-5*TF



PR=VISC*CPA/COND
C
C Compute Schmidt number for each volatile component in drop
C

DO 20 I=1,N

SC(I)=VISC/(RHOG*DIFF (I))

20 CONTINUE
C

RETURN

END
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SUBROUTINE AMB (Z,TA,PA,PAMB)

Given the droplet vertical elevation, SUBROUTINE AMB returns
the local atmospheric temperature and total pressure, as well
as ambient vapor pressures, if any, of volatile species
present in the drop

"Currently, ambient temperature and pressure are set at constant

values for purposes of illustrating performance of the code.
In actual applications, temperature and pressure may be profiled
with height above ground.
Vapor pressures of volatile drop species are also currently set
to zero, which may be a reasonable general assumption except in
cases where the droplet contains water. In these cases, care
must be taken to include the presence of atmospheric water vapor
(humidity).

REAL MW (5)

DIMENSION PA(5)

COMMON/VAPORS/N,MW(5) ,R(5)

TA=20.0

DO 10 I=1,N

PA(I)=0.0
CONTINUE
PAMB=101325.

RETURN
END
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SUBROUTINE DDROP (TIME,Y,DYDT)
SUBROUTINE DDROP calculates the first derivatives with respect
to time of all variables integrated by ODE, namely, the masses
of all volatile species in the drop (¥(1)..Y(N)) and the drop
vertical elevation (Y (N+1))

REAL MW(5)

DIMENSION Y (*),DYDT (*)
DIMENSION R(5),FLUX(5)

COMMON/VAPORS/N, MW (5) ,R(5)
COMMON/FRTEMP/VOLUM, FLUX (5) ,RE, VISC, RHOG, CRIT

DATA SIXPI/1.909859/,THIRD/0.333333/,PI/3.141593/

Compute current droplet temperature and related parameters
passed through common block FRTEMP

T=TEMP (Y)
Determine droplet diameter and circumference

D=(SIXPI*VOLUM) *#*THIRD
PID=-PI*D

Compute volatile species evaporation rates from mass fluxes

DO 10 I=1,N
DYDT (I)=PID*FLUX(I)
CONTINUE

If drop has not evaporated completely, compute rate of change
of droplet vertical elevation, which is negative of settling
velocity

DYDT (N+1)=0.0
IF(RE.GT.0.0) DYDT (N+1)=-VISC*RE/(RHOG*D)

RETURN
END
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Appendix B
Listing of SUBROUTINE ODE
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subroutine ode(f,neqn,y,t,tout,relerr,abserr,iflag,work)

this version of ode has a new interpolant as described in
"a smoother interpolant for de/step, intrp and deabm,"
l. £. shampine and h. a. watts, sand83-1226.

subroutine ode integrates a system of neqn first order
ordinary differential equations of the form
dy(i)/dt=£(t,y(1),¥(2),...,y(neqn))
v(i) given at t .
the subroutine integrates from t to tout . on return the
parameters in the call list are set for continuing the integration.
the user has only to define a new value tout and call ode again.

the differential equations are actually solved by a suite of codes
de , step , and intrp . ode allocates virtual storage in the
arrays work and iwork and calls de . de is a supervisor which
directs the solution. it calls on the routines step and intrp
to advance the integration and to interpolate at output points.
step uses a modified divided difference form of the adams pece
formulas and local extrapolation. it adjusts the order and step
size to control the local error per unit step in a generalized
sense. normally each call to step advances the solution one step
in the direction of tout . for reasons of efficiency de
integrates beyond tout internally, though never beyond

t+10* (tout-t), and calls intrp to interpolate the solution at
tout . an option is provided to stop the integration at tout but
it should be used only if it is impossible to continue the
integration beyond tout .

this code is completely explained and documented in the text,
computer solution of ordinary differential equations: the initial
value problem by 1. f. shampine and m. k. gordon.

the parameters represent:
f -- subroutine £(t,y,yp) to evaluate derivatives yp(i)=dy(i)/dt
neqgn ~- number of equations to be integrated
y(*) -- solution vector at t
t -~ independent variable
tout -- point at which solution is desired
relerr,abserr -- relative and absolute error tolerances for local
error test. at each step the code requires
abs(local error).le.abs(y)*relerr+abserr
for each component of the local error and solution vectors
iflag -- indicates status of integration
work(*) -—- array to hold information internal to code
which is necessary for subsequent calls

first call to ode -~

the user must provide storage in his calling program for the arrays
in the call list,

y(negn), work(100+21l*neqn),
declare f in an external statement, supply the subroutine
f(t,y,yp) to evaluate

dy(i)/dt=yp(i) = £(t,¥(1),¥(2),...,¥(neqn))
and initialize the parameters:

negn -- number of equations to be integrated

y(*) -- vector of initial conditions

t -- starting point of integration

tout -- point at which solution is desired
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relerr,abserr =-- relative and absolute local error tolerances
iflag =- +1,-1. indicator to initialize the code. normal input
ig +1. the user should set iflag=-1 only if it is
impossible to continue the integration beyond tout .
all parameters except f , neqn and tout may be altered by the
code on output so must be variables in the calling program.

output from ode --

neqgqn == unchanged
y(*) —-= solution at t
t -- last point reached in integration. normal return has
=tout .
tout -- unchanged
relerr,abserr -- normal return has tolerances unchanged. iflag=3
signals tolerances increased
iflag = 2 -- normal return. integration reached tout
= 3 —-- integration did not reach tout because error
tolerances too small. relerr , abserr increased
appropriately for continuing
4 -- integration did not reach tout because more than
500 steps needed
5 —-- integration did not reach tout because equations
appear to be stiff
= 6 —=- invalid input parameters (fatal error)
the value of iflag is returned negative when the input
value is negative and the integration does not reach tout ,
i.e., =3, -4, -5.
work(*),iwork(*) -- information generally of no interest to the
user but necessary for subsequent calls.

subsequent calls to ode --

subroutine ode returns with all information needed to continue
the integration. if the integration reached tout , the user need
only define a new tout and call again. if the integration did not
reach tout and the user wants to continue, he just calls again.
the output value of iflag is the appropriate input value for
subsequent calls. the only situation in which it should be altered
is to stop the integration internally at the new tout , i.e.,
change output iflag=2 to input iflag=-2 . error tolerances may
be changed by the user before continuing. all other parameters must
remain unchanged.

CERER AR IR I IR AR R RKR R AR AR AR AR AR AR AR AR AR AR AR kR ARk kKR kk

c*
c*

subroutines de and step contain machine dependent constants. *
be sure they are set before using ode . *

CrEEARE AT AT AR IR KA AR A AR AR RARARAAA KRR IARRRARR TSk ke khkhhkhhhkhhhhkkdk

c

logical start,phasel,nornd

dimension y(*),work(*),iwork(5)

external £

data ialpha,ibeta,isiqg,iv,iw,ig,iphase,ipsi,ix,ih,ixold,ihold,
1 istart,itold,idelsn/1,13,25,38,50,62,75,76,88,89,90,91,92,93,94/
iyy=100

iwt=iyy+neqn

ip=iwt+neqn

iyp=ip+negn

iypout=iyp+neqn

iphi=iypout+neqn

if(iabs(iflag).eqg.l) goto 1

start=work(istart).gt.0.
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phasel=work(iphase).gt.O.
nornd=iwork(2).ne.-1
1 call de(f,neqn,y,t,tout,relerr,abserr,iflag,work(iyy),
1 work(iwt),work(ip),work(iyp),work(iypout),work(iphi),
2 work(ialpha),work(ibeta),work(isig),work(iv),work(iw),work(ig),
3 phasel,work(ipsi),work(ix),work(ih),work(ixold),work(ihold),

4 start,work(itold),work(idelsn),iwork(1l),nornd, iwork(3),iwork(4),

5 iwork(5))

work(istart)=-1.

if(start) work(istart)=1.

work(iphase)=-1.

if (phasel) work(iphase)=1.

iwork(2)=~-1

if(nornd) iwork(2)=1

return

end

subroutine de(f,negn,y,t,tout,relerr,abserr,iflag,yy,wt,p,¥YP,
1 ypout,phi,alpha,beta,sig,v,w,g,phasel,psi,x, h,xold, hold,
2 gtart,told,delsgn,ns,nornd, k,kold, isnold)

ode merely allocates storage for de to relieve the user of the
inconvenience of a long call list. consequently de is used as
described in the comments for ode .

this code is completely explained and documented in the text,

computer solution of ordinary differential equations: the initial

value problem by l. f. shampine and m. k. gordon.

logical stiff,crash,start,phasel,nornd

dimension y(*),yy(*),wt(*),phi(negn,16),p(*),ypP(*),ypout(*),
1 psi(12),alpha(12),beta(12),8ig(13),v(12),w(12),9(13)
external f

Chhkhhhkhkhhhhhhkhhhhhhhhhhhhkhkhhkhhkhhhhhhhkhkhhhkhkhkhhkhkhkrhhhkhkkhhhkhkhhrrhhhhhrddrdsr

c*
c*
c*
c*
c*
c¥*

the only machine dependent constant is based on the machine unit
roundoff error u which is the smallest positive number such that
1.0+u.gt.1.0 . u must be calculated and fouru=4.0*u inserted *
in the following data statement before using de . the routine
machin calculates u . fouru and twou=2.0*u must also be
inserted in subroutine step before calling de .

data fouru/2.17e-19/

*
*

*
*
*
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the constant maxnum is the maximum number of steps allowed in one

call to de . the user may change this limit by altering the
following statement
data maxnum/500/

*k%k %* % % *kk
test for improper parameters

if (negn.lt.1) goto 10

if(t.eg.tout) goto 10

if(relerr.1t.0. .or. abserr.lt.0.) goto 10
eps=amaxl(relerr,abserr)

if(eps.le.0.) goto 10

if(iflag.eq.0) goto 10
isn=isign(1,iflag)

iflag=iabs(iflag)

if(iflag.eq.l) goto 20

if(t.ne.told) goto 10

if(iflag.ge.2 .and. iflag.le.5) goto 20
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10 iflag=6
return

on each call set interval of integration and counter for number of
steps. adjust input error tolerances to define weight vector for
subroutine step

20 del=tout-~t
absdel=abs(del)
tend=t+10.*del
if(isn.1t.0) tend=tout
nostep=0
kle4d=0
stiff=.false.
releps=relerr/eps
abseps=abserr/eps
if(iflag.eqg.l) goto 30
if(isnold.1t.0) goto 30
if (delsgn*del.gt.0.) goto 50

on start and restart also set work variables x and yy(*), store the
direction of integration and initialize the step size

30 start=.true.
x=t
do 40 1l=1,neqn
40 yy(l)=y(1)
delsgn=sign(1l.,del)
h=sign(amax1(abs (tout-x), fouru*abs(x)),tout-x)

if already past output point, interpolate and return

50 if(abs(x~-t).lt.absdel) goto 60
call intrp(x,yy,tout,y,ypout,neqgn,kold,phi,psi,xold,p)
iflag=2
t=tout
told=t
isnold=isn
return

if cannot go past output point and sufficiently close,
extrapolate and return

60 if(isn.gt.0 .or. abs(tout-x).ge.fouru*abs(x)) goto 80
h=tout-x
call f£(x,yy,yp)
do 70 1=1,neqn
70 y(1)=yy(1)+h*yp(1)
iflag=2
t=tout
told=t
isnold=isn
return

test for too many steps

80 if(nostep.lt.maxnum) goto 100
iflag=isn*4
if(stiff) iflag=isn*5
do 90 1l=1,neqn
90 y(l)=yy(1l)
t=x
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told=t
isnold=1
return

limit step size, set weight vector and take a step

100 h=sign(aminl(abs(h),abs(tend-x)),h)
do 110 1=1,neqgn

110 wt(l)—releps*abs(yy(l))+abseps
call step(x,yy,f,neqn,h,eps,wt,start,hold, k,kold,crash,phi,
1 p,yp,psi,alpha,beta,sig,v,w,g,phasel,ns,nornd,xold)

test for tolerances too small

if(.not.crash) goto 130
iflag=isn*3
relerr=eps*releps
abserr=eps*abseps
do 120 1l=1,neqn

120 y(1)=yy(1)
t=x

told=t
isnold=1
return

augment counter on number of steps and test for stiffness

130 nostep=nostep+1
kled4=kled+l
if(kold.gt.4) kle4=0
if(kled4.ge.50) stiff=.true.
goto 50
end
subroutine step(x,y,f,neqn,h,eps,wt,start, hold,k,kold,crash,phi,
1 p,yp.psi,alpha,beta,siqg,v,w,g,phasel,ns,nornd,xold)

subroutine step integrates a system of first order ordinary
differential equations one step, normally from x to x+h, using a
modified divided difference form of the adams pece formulas. 1local
extrapolation is used to improve absolute stability and accuracy.
the code adjusts its order and step size to control the local error
per unit step in a generalized sense. special devices are included
to control roundoff error and to detect when the user is requesting
too much accuracy.

this code is completely explained and documented in the text,
computer solution of ordinary differential equations: the initial
value problem by 1. f. shampine and m. k. gordon.

the parameters represent:
x =~ independent variable
y(*) —-- solution vector at x
yp(*) —-- derivative of solution vector at =x after successful
step
negqn -- number of equations to be integrated
h -- appropriate step size for next step. normally determined by
cade
eps —- local error tolerance. must be variable
wt(*) -- vector of weights for error criterion
start -- logical variable set .true. for first step, .false.
otherwise
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hold -- step size used for last successful step
k -- appropriate order for next step (determined by code)
kold -~ order used for last successful step
crash -- logical variable set .true. when no step can be taken,
.false. otherwise.
the arrays phi, psi are required for the interpolation subroutine
intrp . the array p is internal to the code.

input to step
first call --

the user must provide storage in his driver program for all arrays
in the call list, namely

dimension y(neqn),wt(negn),phi(negn,16),p(neqn),yp(neqn),psi(12)

the user must also declare start and crash logical variables
and £ an external subroutine, supply the subroutine £(x,y,yp)
to evaluate
dy(i)/dx=yp(i) = £(x,¥(1),¥(2),...,y(neqn))
and injtialize only the following parameters:
x —- initial value of the independent variable
y(*) == vector of initial values of dependent variables
negn —-- number of equations to be integrated
h -- nominal step size indicating direction of integration
and maximum size of step. must be variable
eps -- local error tolerance per step. must be variable
wt(*) —- vector of non-zero weights for error criterion
start -- .true.

step requires the 12 norm of the vector with components
local error(l)/wt(l) be less than eps for a successful step. the
array wt allows the user to specify an error test appropriate
for his problem. for example,
wt(l)=1.0 specifies absolute error,
=abs(y(l)) error relative to the most recent value of the
1-th component of the solution,
=abs(yp(l)) error relative to the most recent value of
the l-th component of the derivative,
=amaxl(wt(l),abs(y(l))) error relative to the largest
magnitude of 1-th component obtained so far,
=abs(y(1l))*relerr/eps+abserr/eps specifies a mixed
relative-absolute test where relerr is relative
error, abserr is absolute error and eps =
amaxl (relerr,abserr) .

subsequent calls --

subroutine step is designed so that all information needed to
continue the integration, including the step size . h and the order
k , is returned with each step. with the exception of the step
size, the error tolerance, and the weights, none of the parameters
should be altered. the array wt must be updated after each step
to maintain relative error tests like those above. normally the
integration is continued just beyond the desired endpoint and the
solution interpolated there with subroutine intrp . if it is
impossible to integrate beyond the endpoint, the step size may be
reduced to hit the endpoint since the code will not take a step
larger than the h input. changing the direction of integration,
i.e., the sign of h , requires the user set start=.true. before
calling step again. this is the only situation in which start
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should be altered.
output from step
successful step -~

the subroutine returns after each successful step with start and
crash set .false. . x represents the independent variable
advanced one step of length hold from its value on input and y
the solution vector at the new value of x . all other parameters
represent information corresponding to the new x needed to
continue the integration.

unsuccessful step -~

when the error tolerance is too small for the machine precision,
the subroutine returns without taking a step and crash=.true. .
an appropriate step size and error tolerance for continuing are
estimated and all other information is restored as upon input
before returning. to continue with the larger tolerance, the user
just calls the code again. a restart is neither required nor
desirable.

logical start,crash,phasel,nornd
dimension y(*),wt(*),phi(negn,16),p(*),yp(*),psi(12),alpha(12),
1 beta(12),sig(13),w(12),v(12),9(13),gstr(13),two(13)

Chkhkhkhkhkhhkhhhhkhhhhhkhhhkhhhhkhhhkhhhhkhbhhkhkhhhkhkhhkdhhkhhhdhdhhhhhkhhhkhhkkhhkkdkik

c*
c*
c*
c*
c*

the only machine dependent constants are based on the machine unit *
roundoff error u which is the smallest positive number such that *

1.0+u.gt.1.0 . the user must calculate u and insert *
twou=2.0*u and fouru=4.0*u in the data statement before calling *
the code. the routine machin calculates u . *

data twou, fouru/1.08e-19,2.17e~19/
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data two/2.0,4.0,8.0,16.0,32.0,64.0,128.0,256.0,512.0,1024.0,

1 2048.0,4096.0,8192.0/

data gstr/0.500,0.0833,0.0417,0.0264,0.0188,0.0143,0.0114,0.00936,
1 0.00789,0.00679,0.00592,0.00524,0.00468/

data g(1),9(2)/1.0,0.5/,8ig(1)/1.0/

ko begin block 0 deode ok
check if step size or error tolerance is too small for machine
precision. if first step, initialize phi array and estimate a

starting step size.
* k%

if step size is too small, determine an acceptable one

crash=.true.
if(abs(h).ge.fouru*abs(x)) goto 5
h=sign(fouru*abs(x),h)
return

5 pSeps=0.5%eps

if error tolerance is too small, increase ‘it to an acceptable value

round=0.
do 10 1=1,neqgn
10 round=round+(y(1l)/wt(l))**2
round=twou*sqrt (round)
if (pSeps.ge.round) goto 15
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15

eps=2.*round* (1l.+fouru)
return

crash=. false.

g(l)=1.

g(2)=0.5

sig(1l)=1.
if(.not.start) goto 99

initialize. compute appropriate step size for first step

20

25
99

call £(x,y,yp)

sum=0.

do 20 1=1,neqgn

phi(l,1)=yp(1)

phi(l,2)=0.
sum=sum+ (yp(1) /wt (1)) **2

sum=sqrt (sum)

absh=abs (h)
if(eps.1lt.16.0*sum*h*h) absh=0.25*sqrt (eps/sum)
h=sign(amaxl(absh, fouru*abs(x)),h)
hold=0.

k=1

kold=0

start=.false.

phasel=.true.

nornd=.true.
if(pSeps.gt.100.*round) goto 99
nornd=.false.

do 25 1l=1,neqn

phi(l,15)=0.

ifail=0
*kk end block 0 *kk
*ok %k begin block 1 Hdkk

compute coefficients of formulas for this step. avoid computing
those quantities not changed when step size is not changed.

*k%k

100 kpl=k+1

kp2=k+2
kml=k~-1
km2=k-2

ns is the number of steps taken with size h, including the current
.ne. when k.lt.ns, no coefficients change

if(h.ne.hold) ns=0

if (ns.le.kold) ns=ns+l
nspl=ns+1

if (k.lt.ns) goto 199

compute those components of alpha(*),beta(*),psi(*),sig(*) which
are changed

beta(ns)=1.

realns=ns
alpha(ns)=1./realns
templ=h*realns
sig(nspl)=1.
if(k.lt.nspl) goto 110
do 105 i=nspl,k
iml=i-1
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temp2=psi(iml)
psi(iml)=templ
beta(i)=beta(iml)*psi(iml)/temp2
templ=temp2+h
alpha(i)=h/templ
reali=i
105 sig(i+l)=reali*alpha(i)*sig(i)
110 psi(k)=templ

compute coefficients g(¥*)
initialize v(*) and set w(*). g(2) is set in

if(ns.gt.l) goto 120
do 115 ig=1,k
temp3=ig* (ig+l)
v(ig)=1l./temp3

115 w(iq)=v(iq)
goto 140

data statement

if order was raised, update diagonal part of wv(¥*)

120 if(k.le.kold) goto 130
temp4=k*kpl
v(k)=1. /temps
nsm2=ns-2
if(nsm2.1t.1l) goto 130
do 125 j=1,nsm2
i=k=-j
125 v(i)=v(i)=alpha(j+1l)*v(i+l)

update v(*) and set w(*)

130 limitl=kpl=-ns
tempS=alpha(ns)
do 135 ig=1,1limitl
v{ig)=v(iq)-temp5*v(ig+1)
135 w(ig)=v(iq)
g(nspl)=w(l)

compute the g(*) in the work vector w(*)

140 nsp2=ns+2
if(kpl.lt.nsp2) goto 199
do 150 i=nsp2,kpl
limit2=kp2-i
temp6=alpha(i-1)
do 145 ig=1,1limit2
145 w(iq)=w(iq)-temp6*w(ig+l)
150 g(i)=w(l)
199 continue
*kk end block 1 *kk

*hK begin block 2 *kk
predict a solution p(*), evaluate derivatives

solution, estimate local error at order k and

k-1, k-2 as if constant step size were used.
k%

change phi to phi star
if(k.lt.nspl) goto 215
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naa

205
210

do 210 i=nspl,k
templ=beta(i)

do 205 1=1,neqgn
phi(l,i)=templ*phi(l,i)
continue

predict solution and differences

215

220

225
230

235

240
245
250

do 220 1=1,neqgn
phi(l,kp2)=phi(l,kpl)
phi(1,kpl)=0.

p(1)=0.

do 230 j=1,k

i=kpl-j

ipl=i+l1

temp2=g (i)

do 225 1=1,negn
p(l)=p(l)+temp2*phi(l,i)
phi(l,i)=phi(l,i)+phi(l,ipl)
continue

if(nornd) goto 240

do 235 1=1,negn
tau=h*p(l)-phi(l,15)
p(l)=y(l)+tau
phi(1,16)=(p(l)-y(1l))~tau
goto 250

do 245 1=1,neqn
P(l)=y(1)+h*p(l)

xold=x

x=x+h

absh=abs(h)

call £(x,p,yp)

estimate errors at orders k,k-1,k-2

255
260
265

270
275
280

erkm2=0.

erkml=0.

erk=0.

do 265 l=1,neqn

temp3=1.0/wt (1)

temp4=yp(l)-phi(l1,1)

if(km2)265,260,255

erkm2=erkm2+( (phi(1l,kml)+tempd)*temp3)**2
erkml=erkml+( (phi(l,k)+temp4)*temp3)**2
erk=erk+(temp4*temp3) **2

if (}km2)280,275,270
erkm2=absh*sig(kml)*gstr(km2)*sqrt (erkm2)
erkml=absh*sig(k)*gstr(kml)*sqrt (erkml)
tempS=absh*sqrt (exrk)
err=temp5*(g(k)-g(kpl))
erk=temp5*sig(kpl)*gstr(k)

knew=k

test if order should be lowered

285
290

if(km2)299,290,285

if (amaxl(erkml,erkm2).le.erk) knew=kml
goto 299

if(erkml.le.0.5*erk) knew=kml

test if step successful
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305
310

315
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320

325
330
335

340

nnoaoaaoaaoaoan

400

Ceooe

405

if(err.le.eps) goto 400
*kk end block 2 *xk

kK begin block 3 Fdkek

the step is unsuccessful. restore x, phi(*,*), psi(*) .

if third consecutive failure, set order to one. if step fails more
than three times, consider an optimal step size. double error
tolerance and return if estimated step size is too small for machine
precision.

kk%k

restore x, phi(*,*) and psi(*)

phasel=.false.
x=xo0ld

do 310 i=1,k
templ=1.0/beta(i)
ipl=i+1

do 305 1=1,negn
phi(l,i)=templ*(phi(l,i)-phi(l,ipl))
continue

if(k.1t.2) goto 320
do 315 i=2,k
psi(i~1)=psi(i)-h

on third failure, set order to one. thereafter, use optimal step
size

ifail=ifail+l

temp2=0.5

if(ifail-~-3) 335,330,325
if(pSeps.lt.0.25*%erk) temp2=sqrt(p5eps/erk)
knew=1

h=temp2*h

k=knew

if(abs(h).ge.fouru*abs(x)) goto 340
crash=.true.

h=sign(fouru*abs(x),h)

eps=eps+eps

return

goto 100
k% end block 3 * ¥k
*kk begin block 4 Lkt

the step is successful. correct the predicted solution, evaluate
the derivatives using the corrected solution and update the
differences. determine best order and step size for next step.

*k%k

kold=k
hold=h

correct and evaluate

templ=h*g(kpl)

if(nornd) goto 410

do 405 1=1,neqn

temp3=y(1l)
rho=templ*(yp(l)-phi(1,1))-phi(l,16)
y(1l)=p(l)+rho
phi(l,15)=(y(1)-p(1l))-rho
p(l)=temp3

goto 420
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410 do 415 1=1,neqgn
temp3=y(l)
Y(1l)=p(l)+templ*(yp(1l)-phi(1,1))
415 p(l)=temp3 .
420 call f(x,y,yp)

update differences for next step

do 425 1=1,negn
phi(1,kpl)=yp(l)-phi(l,1)

425 phi(l,kp2)=phi(l,kpl)-phi(l,kp2)
do 435 i=1,k
do 430 1=1,neqn

430 phi(l,i)=phi(l,i)+phi(1,kpl)

435 continue

estimate error at order k+1 unless:
in first phase when always raise order,
already decided to lower order,
step size not constant so estimate unrellable

erkpl=0.0
if (knew.eq.kml .or. k.eq.12) phasel=. false.
if (phasel) goto 450
if(knew.eg.kml) goto 455
if(kpl.gt.ns) goto 460
do 440 1=1,neqgn
440 erkpl=erkpl+(phi(l,kp2)/wt(l))**2
erkpl=absh*gstr(kpl)*sqrt (erkpl)

using estimated error at order k+l, determine appropriate order

for next step

if(k.gt.1l) goto 445
if(erkpl.ge.0.5*%erk) goto 460
goto 450

445 if(erkml.le.aminl(erk,erkpl)) goto 455
if(erkpl.ge.erk .or. k.eg.12) goto 460

here erkpl.lt.erk.lt.amaxl(erkml,erkm2) else order would have
been lowered in block 2. thus order is to be raised

raise order

450 k=kpl
erk=erkpl
goto 460

lower order

455 k=kml
erk=erkml

with new order determine appropriate step size for next step

460 hnew=h+h
if (phasel) goto 465
if(p5eps.ge.erk*two(k+1l)) goto 465
hnew=h
if (p5eps.ge.erk) goto 465
temp2=k+1
r=(pSeps/erk)**(1.0/temp2) "



hnew=absh*amax1(0.5,amin1(0.9,r))
hnew=sign(amaxl (hnew, fouru*abs(x)),h)

465 h=hnew

aacgaoaoaaoaaaoaaoaaoano000

naoaoaaoaoaoaaoaaoa00

Q

Ceve

return
*k* end block 4 *kk
end '
subroutine intrp(x,y,xout,yout,ypout,negn,kold,phi,psi,ox,oy)

the methods in subroutine step approximate the solution near x
by a polynomial. subroutine intrp approximates the solution at
xout by evaluating the polynomial there. information defining this
polynomial is passed from step so intrp cannot be used alone.

this code is completely explained and documented in the text,
computer sgolution of ordinary differential equations: the initial
value problem by 1. f. shampine and m. k. gordon.

input to intrp --

the user provides storage in the calling program for the arrays in
the call list

dimension y(neqn),yout(neqgn),ypout(neqn),phi(negn,16),psi(12),

1 oy(neqn)
and defines

xout =-- point at which solution is desired.

the remaining parameters are defined in step and passed to intrp
from that subroutine

output from intrp -—-

yout (*) -=- solution at xout

ypout(*) -~ derivative of solution at xout
the remaining parameters are returned unaltered from their input
values. integration with step may be continued.

, dimension g(13),rho(13),u(13),v(13),w(13)

ki=kold+1
kipl=ki+1
kip2=ki+2

hi=xout-x
h=x-ox
hioh=hi/h

initialize w(*) for computing g(*) and u(*) for computing v(*)

do 1 i=1,ki

templ=i*(i+l1)

w(i)=hioh/templ
1 u(i)=-1./templ

compute g(*), v(*) and rho(*)

g(l)=1.
ag(2)=0.5*hioh
v(l)=1.
v(2)==0.5
rho(l)=1.
rho(2)=hioh
term=h
if(ki.ge.3) then
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do 3 j=3,ki
jml=3-1
psijml=psi(jml)
gamma=(hi+term) /psijml
eta=hi/psijml
gamman=(~h+term) /psijml
etaxn=h/psijml
1=kip2-j
do 2 i=}1,1
w(i)=gamma*w(i)-eta*w(i+l)

2 u(i)=gamman*u(i)+etaxn*u(i+l)
g(j)=w(1)
v(j)=u(l)
rho(j)=gamma*rho(jml)

3 term=psijml

endif

c... define correction terms to yield smooth interpolant

gxout=hi*((hi+term)*w(1l)=~hi*w(2))
gxn=-h* ( (~h+term)*u(1)+h*u(2))
gpxout=(hi+term)*rho (ki)
gr=gxout/gxn

gpr=gpxout/gxn

C... interpolate for the solution, yout, and for the derivative of the
C... solution, ypout

do 4 1=1,neqn
ypout (1)=0.
4 yout(1l)=0.
do 6 j=1,ki
i=kipl-j
temp2=hi*g(i)+gr*h*v(i)
temp3=rho(i)+gpr*h*v(i)
do 5 1=1,neqn
yout (l)=yout (l)+temp2*phi(1,i)
5 ypout(l)=ypout(l)+temp3*phi(l,i)
6 continue
do 7 1=1,neqn
yout(l)=((l.-qr)*y(l)+qr*oy(l))+yout(l)
7 ypout (1l)=ypout (1)+gpr*(oy(l)=-y(1l))
return
end

-62 -



Appeﬁdix C
Input and Output Files from PROGRAM DROP
for Benchmark Cases

-63 -




I.VWI
06TOTO°T 86G8°86€  LO-TTLTISBEE"T 828LT9°2~ ¥0-T8LS99VE"9 9006%9°9 00000°S€E
06TOTO°T LS8V TOY  LO-FAPOSSE9E°T 6G6EE£9°2- ¥0-AV6L6SBE"9 T226V¥9°9 00000°¥€
06T0TO°T LLZT YOy  LO-J9ZS888E°T €£0059°2~ ¥0-369€2S2Y°9 9vbev9°9 00000° €€
06TOTO T LS8L*90V  LO-FLYTYVIV T 150999°2~ ¥0-dZZEvHob°9 0£96%9°9 00000°2€
T6TOTO T 86Sv 60  LO-TVLO9ZOVP° T 910289°2~ ¥H0-FL¥9SE0S°9 6€E86%9°9 00000°TE
T6T0T0°T L6Y¥T°2TYy  LO-FLTBE99V°T $T6L69°2~ V0O-F09E9ZHS°9 £€00S9°9 00000°0€
T6TOTO T 9858 %Iy  LO-TVSSLZEV T 6LLETL*Z~ ¥0-EL9HST8S°9 9€2059°9 00000°6¢
T16TOTO0°T ELLS LTV  LO-IH8THEIS T 8LG62L°2~ H0-d0L650Z9°9 0€v059°9 00000°82
T6T0T0°T 8YTE°0CY  LO-FHZOEOVS°'T SZESHL - HO~-TBLB8Y6S9°9 €79059°9 00000°LZ
T6TOTO T 6L90°E€ETY  LO-FZTLSELS T 8T0T9L°2~ ¥0-I66TEBE9°9 908059°9 00000°9¢
Z6T0TO0°T 89€8°5Z¥  LO-T6SS0T09°T LS99LL*2~ ¥0-AZE60LEL"9 $66059°9 00000°S¢
¢6T0TO'T 2129°82y  LO-HZLTS88Z9°T €beZeeL° 2~ H0-FS608SLL*9 902159°9 00000°¥2
¢6T0TO°T CIZV° TIEY  LO-EBGS89G9°T 6LLLO8*Z~ ¥O-AT89V¥T8°9 TLETS9°9 00000°€2¢
26T0TO°T 89€Z°HEY  LO~H9ZLTIS89°T c9cees e~ V0-EZOLOESS*9 286159°9 00000°22¢
¢6T0TO T LL90°LEY  LO-HLBILETL°T C698€8°2~ VO-ETLIITE8'9 TELTS9 9 00000°12
¢6T0TO°T TvI6°6Ey  LO-HOVVOIZPL T 2L0¥S8°2- $HO0-HTBOTOE6'9 ZT6159°9 00000°0¢
Z6TOTO0°T 8SLL'CYY  LO-ATTOSTLL'T 00¥698°2- HO-EY¥SB96°9 L60259°9 00000°6T
Z26TOTO0°T 62S9°Shvy LO-FZ6ECTO8°T LL9Y88°2~ ¥0-A6SZ6900°L L92259°9 00000°8T
€6T0TO0°T esbs°8¥y  LO-H96GS60€8°T £€06668°2~ - YO~HEESZSVOL LEYTS9°9 00000°LT
€6T0TO0°T LZSY TSP  LO-9ZE96098°T 080§16°2~ ¥H0O-TEBTSEBO°L §19259°9 00000°9T
€6T0TO"T €SLE°YSY  LO-ALOSTI68°T G020€E6°2- VO-FHOSLICI L 18L259°9 00000°ST
£6T0TO°T TETE LSy LO-A8228TZ6°T 282s¥6°2~ H0-ATOZ66ST L 956259°9 00000°¥T
€6T0TO°T 6592°09v L0-390892S6°T 0T€096°2- ¥vO-HELEOB6T'L 0TTES9°9 00000°€T
€6T0TO0°T LEET E9Y  LO-ELVYZBESBG"T 882SL6°2~ ©O-AOVOT9EZ" L 282E£S9°9 00000°2T
€6T0TO°T ¥9TZ2°99%  LO~-TIBSSZSTO°C LTZ066°2- vO-averThLZ L 6bbE€S9°9 00000°TT
€6TOTO°T IPTZ°69% LO-H6bL69V0°Z 660S00°€~ ¥0-d8¥80CIE°L 609€59°9 00000°0T
€6T0TO"T 99¢2°CTLY  LO-ASZ868LO°Z 0€66TO0° €~ bVO-IS6666VE"L 9G6L€£59°9 000000°6
¥6TOTO T OPSZT°SLY  LO-A86LZITIT*Z STLYE0 €~ HO~FES9B8LBE L 6T6£59°9 000000°8
¥610T0°T 196Z2°8LY  LO~TEL9BEVTC ISv6v0°€- Y0O-TLTB9GZP L 180%59°9 000000°L
¥6TOTO°T 8CSE° I8  LO-A8SHLOLT Z OVTIY90°E~ HO-~-AL6VVEIY L TEZYS9°9 000000°9
¥6TOTO T EYCY ¥8Y  LO-3T9T1660Z°Z €8L8LO°E~ H0-H689TTOS"L 98€%59°9 000000°S
¥6T0TO°T YOTS° L8  LO-AT6LEEVZ 2 8LEE60°E~ HO-T60V8BEG L ovs¥s9°9 000000° ¥
¥6T0TO"T TIT9°06%  LO~AVSETLLEZ T LZELOT €~ HO-ATSOVOLS L Z89%59°9 000000°€
¥6T0TO°T 29C2L*€6Y  LO-ET9BITIE°Z 82v¥Z2T° €~ ¥H0-IBCHOPTI9°L 9€£8%59°9 000000°2
¥6TOTO T 6558°96y  LO-FIETESSHE°C €889€T €~ HO~-HPELSTSO9 L 286%59°9 000000°T
¥6TOTO"T 0000°00S  LO-TSZLIOBE'Z S6CTIST €~ H0-35850689°L S¥TS559°9  000+30000000°0
(Ino° TudIYM) TIId INITNO
0°0 *000T §°Zybe- 9 PY0S°Z 9T6°T 0T-30S2°% 0°00T *GZETOT
0°8T 0°T
*0001 0°0
0°'T T 0°00S 8°9 6°89L

(dNI° TYILYM) FIId LNANI

(s GNY ‘Y ‘€ ‘T SHUNOIA) dOo¥d YATIVM FUNd NOHOIN-69L YOd SAIIA ININO ANV INANI dO¥A WWOOUd



08T0TO0°T
TI8T0TO0°T
I8TOTO°T
T8TOTO°T
¢8T0TO0°T
¢8TOT0°T
¢8T0TO0°T
¢8TO0T0°T
¢8T0TO0°T
€8TOTO°T
€8T0TO0"T
€8TOTO°T
¥810TO0°T
¥8T0TO°T
¥8ToTO"T
¥8T0T0°T
¥8T0T0°T
S8TOTO°T
S8T0T0°T
S8TOTO"T
S8TOT0°T
98TOTO"T
98T0T0"T
98T0TO°T
98T0TO"T
98T0T0°T
L8TOTO°T
L8TOTO"T
L8TOTO°T
L8TOTO0°T
L8TOTO"T
88T0TO0°1T
88T0T0°T
88TOTO"T
88T0TO0°T
88TOTO°T
8810T0°T
68TOTO°T
68T0TO0°T
68T0TO°T
68TO0TO°T
68TOTO"T
68TO0TO"T
061T0T0°T
06T0T0°T
06T0TO0°T
0eToT0°T

LeeL-vee
S0€5°96¢
LLYE"86C
ov8T *00€
v6€0°cot
6ET6°EOE
€L08°S0¢E
96TL"°LOE
90S9°60¢€
vo09°1tE
889G °ETE
865G °STE
€T9S°L1E
€S88G°61¢E
yLzoctee
6L89°ECE
999L°S¢CE
ve98 - LCE
¢8L6°6CE
TITT 2¢cE
8T9C°VEE
vOEV "9tEE
L9T9°BEE
L0zZ8°0vE
Yevo°eveE
918¢C°S¥E
¥8ES " LYVE
s¢18 6Vt
ot 2se
YA S Al 21
06EL°9SE
¢280°6SE
9¢vv 19¢
00¢28°€9€
1445811
LST9°89¢E
6ESO°TLE
686V ELE
9096°SLE
T6eEV°8BLE
IvE6°08¢E
LSYv e8E
8ELG6°SBE
€81S5°88¢
€6L0°T6E
§959°t6¢E
00S2°96¢

Ih@l

80-39¢256S8%° ¥
80-d9562029°¥
80-UL6LBISL Y
80-ATSTLS68 Vv
80-HZCTBI9E0°S
80-E9T8TO8BT S
80-UEEEBSCE"S
80-UCZBLLELY"S
80-a¥9¢0¥C9°S
80-FLLBSILL"S
80-86CLYTE6"S
80-36169880°9
80-dCySe8YC° 9
80-ACTLIOTIV 9
80-FECSYVLS"9
80-F6LOTTVL"S
80-EZ8YTOT6°9
80-dST8ST80° L
80-av6TYSSCT L
80-~FCOLI9TEV L
80-30VVEOT9 "L
80-FLOSPTI6L L
80-32000SL6°L
80~-U8TO0T9T "8
80-d299%e¥vE"8
80-3S520v0¥S°8
80-AV6TBEEL"8
80-8vLCL626°8
80~-J0SETBCT 6
80-d¥2S06CE°6
80-d6LBYVCES 6
80-USTSYBEL 6
80-av2569¥6° 6
L0-dTO08STO°T
LO-dS09TLED" T
LO-TSLLLBSO" T
L0-F6TS9080°T
LO-3F9V¥8BLCOT T
LO-FS9LTISCT T
LO-FSBTBLYT T
LO-E9TVLOLT T
LO-F99T6E6T T
LO-3P¥SELTC T
LO-FT9S0TVC T
L0—-3ECC0S9¢C" 1T
LO-36€ES268C°T
LO-F6TSLETE"T

9L188L T~
S6¥.08° T~
ZELIZB T~
5885¥8° T~
95698 ° T~
LY6£88° T~
858206 ° T~
T69T26° T~
EYYOV6° T~
021656 T~
6TLLLE T~
€V2966° T~
T69%10° ¢~
¥90€€0° ¢~
S9ETS0" 2~
£65690° 2~
8vLL8O "2~
TE8SOT *Z-
€V8ETT "2~
98LTIYT g~
8596ST T~
09VLLT " Z-
96156 -
€98212" 2~
Z9VOET 2=
S66LYC "2~
T9¥592° 2~
198282 °2-
86TO0E *ZT-
LOVLIE 2~
SLOVEE T~
LTBTSE "2~
L6889E " T~
ST6S8E " 2~
698200 "2~
ZoLETY T~
S6S9ED "¢~
L9EESY "2~
9L00LY 2~
LTL98Y "2~
6TEEOS "2~
2S86TS°Z-
STE9ES " C-
ovLeSS "2~
860695 ° 2~
86€585°2-
Z¥9T09° 2~

vo-aveLv80V Vv
yo-devsocsv v
vo-a9e6tvsev v
¥0-399188€S°V
v0-d8L002¢8S "V
Y0-HE9L0G29° ¥
v0-dcvco899 ‘v
v0-30vS80TL" YV
YO~-d9L9GESL" YV
Y0-FBLITI96L ¥
¥0-36S598€8°V
vo-asyeorss v
v0-d2S0EEC6"Y
vo-d60LY¥S96° v
YO-dLTESLOO"S
vo-ZETE6V6V0°S
¥0~-dZ0SET60°S
YO0-dGLOTTEET S
YO-FOVLLYLT S
yo-dZIVE9TCS
vo-asviIBLSC S
¥0-u8S6T66C°S
vo-avssyove-s
¥0-36S89T8BE S
y0-d086LCCY°S
Y0-aALZCBESYV S
v0-d6T9LPOS S
YO-FELTISVS S
¥0-3688£98S°S
Y0-368LOLZ9"S
v0-dSLBIL99 S
Y0-369T28BOL"S
vo-ucLo98hL S
vo-3ootoes8L S
v0-d99€E€628°S
$0-35L55698°S
¥0-36€0L606°S
vo-d0oLLLEVE"S
vO-"ELLLEBE S
¥0-3090L620°9
v0-dLE9S690°9
YO0-dSTSE60T "9
v0-atoLO6VT "9
v0-dCTeL8BT "9
vo-atvoesce 9
v0-3eTCBL9C" 9
vo-dteLeLoe*9

08¢S€9°9
989S5€9°9
¢T19€9°9
oLy9€9°9
1989€9°9
vvecLle9*"9
€T9LES 9
9L6LES"9
veese9 9
€698€9°9
9€06€9°9
y6€£6€£9°9
¢SL6E9 9
T900¥9°9
98E0¥9°9
9TLO¥9 "9
€E0TV9°9
SEETV9°9
6vSTv9°9
€96T¥9°9
§52¢¥9°9
9LSCV9°9
8v8ev9°9
SETEV9*9
80VEV9°9
v69€v¥9°9
6L6EVO "9
8eECYvo o
8TS¥¥9°9
¥sLY¥9°9
€90Ss¥9°9
00€S¥9°9
§yssv9°9
86LSv9°9
LY09%9°9
T629%¥9°9
SES9V9°9
18L9%9°9
600L¥9°9
oLeLY9°9
ELYLYVI9 "9
L69LYV9°9
SE6LY9°9
SYI8¥9°9
S9€E8YV9°9
18588¥9°9
veLs8v¥9 -9

00000°C8
00000°18
00000°08
00000°6L
00000°8L
00000°LL
00000°94
00000°SL
00000° %L
00000°€L
00000°¢L
00000°TL
00000°0L
00000°69
00000°89
00000°L9
00000°99
00000°S9
00000°%9
00000°€9
00000°29
00000°T9
00000°09
00000°6S
00000°8S
00000°LS
00000°9S
00000°SS
00000°¥S
00000° €S
00000°2S
00000°TS
00000°0S
00000°6¥
00000°8%
00000° LY
00000°9V
00000°SV
00000° ¥V
00000°EY
00000°2¥
00000°T¥
00000° 0¥
00000°6€
00000°8€
00000°LE
00000°9¢




9ST0T0°T
LSTOTO0"T
85T0TO°1T
6STOTO°T
0910TO0°T
T9TOTO T
T910TO°T
¢o910t0°1
€97T0T0°T
¥910T0°1
v910T0°T
S9T0T0°1
9910T0°T
991T0TO0°T
L9T0T0°T
L9T0T0°T
89TOTO°T
89T0T0°T
69T0T0°T
OLTOTO T
0LTOTO0°T
TLTOTO T
TLTOTO" T
cLTOT0°T
CLIOTO"T
CLTOTO T
ELTOTO"T
€LTOTO T
YLTOTO T
YLTOTO°T
SLIOTO°T
SLTOTO'T
SLT0TO°T
9LT0T0°T
9LT0TO°T
LLTOTO"T
LLTIOTO'T
LLTOTO T
8LT0TO°T
8LTOTO"T
8LTOTO T
6LTOTO"T
6LT0TO"T
6LTOTO°T
08TOTO°T
08T0T0°T
08T0T0°T

6SEB°EET
sv09°veC
§86€°SEC
LLTC 9¢€C
6190°LEC
80€6°LET
€ve8°8EC
cevL 6EC
Ev89-0ve
v0s9°T¥C
vov9°cve
6ES9°EVC
0T69°v¥ve
gTSL °SVe
sveEs 9ve
(AN DA 44
90L0°6%2
EIAAAN T4
cL6E*TST
eves-ese
SET8°EST
0550°8S¢
S8TE°9S¢
6£09°LSC
0TT6°8S¢
86€£C°09¢
206S°19¢
6196°¢9¢
0sse*¥9¢
£€69L°59¢
Lyoc-Loc
0T199°89¢
¢8ET°0LT
T9€9°TLE
8YST €L
6€69°¥LC
9€S2°9L¢
9€EB°LLC
6EEV°6LC
EVSO0°18C
8¥69°¢8¢C
€S5E°¥8¢
9S€0°98¢
8GEL°LBC
LSSt °68¢
(41 Rl 1 YA
cvse-cec

lowl

60-3TL8TCO96" ¥
60-3T8CZCBLE"S
60-FCSVETIB"S
60-36L59T92°9
60-ULV¥BC6CL" 9
60-~dCvvEPTIC L
60-IEES69TL L
60-dLBCCLET" 8
60-dCLBCSLL"8
60-dCYvCTIEE"6
60-8¥¥12S06°6
80-FLOELEVO"T
80-EEE9LOTT T
80-ATTE9ELT"T
80-3T9VEBEC"T
80-d20Z6¥0E°T
80-HTIS9EELE" T
80-H9C69EVY°T
80-dSYT6STS T
80-d¥2¥006S°T
80-d1880999°T
80-d8290V¥L"T
80-3£8L6ECB"T
80-309¥8506°T
80-H8LL9686°T
80-d6¥8¥SLO"C
80-3Z6LCE9T"C
80~-d6TLOESC" T
80-dLvLB8VYVE"C
80-d88698EYV°C
80-d6SSSVES°C
80~d69S¥2€9°¢C
80~-dCETVCEL" T
80-IE9EVVEB"T
80-dTLESBEG T
80-d89CLYVO°€
80-H0LTOEST €
80-408T¥E9C°E
80-HETVESLE"E
80~-d086S06¥%°€
80-d886EL09°E
80-3LPSE9CL" E
80-q99LYLYB" €
80-avsLLOLe" €
80-3ST92960° ¥
80~309v6ECZ° ¥
80~-FC6EBESE" Y

Tee8ssL 0
9€6€ETBL 0~
0eeL908°0-
¢618TEB 00—
L569958°0-
LO9€ET88"° 0~
T€EZ8S06 °0~
¥0600€6° 0~
969T¥S56° 0~
¥L908L6°0-
06LT00° T~
creseo -
62L8V0° T~
9S6TLO T~
L20S60° T~
Ly6LTT T~
ocLoPT T~
OSEE9T T~
6€£8S8T T~
€6180C° I~
cIvoce T~
¢0sese I~
vovvLe T~
T0€96C° 1~
STOBTIE T~
OT96€EE" T~
LBOT9E T~
evvye8e T~
869E0V° 1~
SE8YCY T~
€98svy° I~
S8L99V T~
009L8Y " T~
TTEBOS T~
0¢682S° T~
gevevs 1~
LEBGEIS T~
6vT06S T~
vocoto "t~
S8¥0€9° T~
1150591~
syvoL9° 1~
882069° 1~
TvooTL T~
ooLecL T~
c8eevL T~
cLLBIL T~

v0-3LS229TT"°C
v0-ILBBLELT" T
v0-8sivsoec-¢
v0-3L0€898C°¢C
vo-aiLeceve"C
vo-asLLELBE" T
v0-3¢9081Ss¥°¢
¥0-FECTTLS0S ¢
v0-dLECTESS T
¥0-3£S902T9°¢
v0-89655¥99°C
b0-a8LC99TL"C
¥0-3E8BCBIL"C
Y0-26655618°¢C
v0-3665¥0L8" 2
¥0-39€00T26°C
¥0-3090CTL6"°C
¥0~-86080TC0°€
¥0-aLOY90L0"E
Y0-avL686TT €
¥0-d929889T° €
Y0-209¥%SLTIC E
Y0-d285659¢°€
Y0-6LOTVIE"E
v0~39%0029€°¢€
v0-3T95960%° €
v0-3890L0LSY €
Y0-dTSSC¥0S° €
YO-dTLTCTISS €
¥0-av€96L6S €
Y0-aT00S¥¥9°¢€
Y0-IPEEB069°E
Y0-d88969€EL"E
v0-d1CT6C8L"E
¥0-308998¢8°€
v0-dzcevevist
Y0-EE6E96T6°E
Y0-aTE98BY96°E
¥0-dT6T6600° Y
v0-3901T8¥%S0°¥
¥0-302¥S660° Y
YO-FTLITVYTI ¥
v0o~-356€£S88T ¥
v0-ageiscec v
¥0-300v69LZ° ¥
vo-devce0ce v
vo-avoLLv9E Y

LETTO09°9
8¥5209°9
LTBEO9°9
¢v0509°9
0T2C909°9
9SEL09°9
gvv809°9
96¥609°9
€¢s0T9°9
¢ESTT9*9
68¥CT9°9
YiveET9*9
9TEVTI "9
96TST9°9
0S09T9°9
LL89T9"°S
969L19'9
8L¥819°9
LEC6TS°9
¢50029°9
90L029°9
STY129°9
(JARAARE"]
98L¢C9°9
yvveeo 9
T80%29°9
cTLYyC9°9
92¢E£SCS "9
9€65¢9°9
9959¢29°9
€60L29°9
§S9L29°9
T02829°9
9¥L8C9°9
9L2629°9
L6L629°9
¢620€9°9
06L0E9 "9
T82T€9°9
¥08T€9°9
922%2€9°9
L89¢2E9°9
LYTEES 9
88SEE9°9
TIOVES 9
6vvvE9°9
€98V€9°9

0000°62T
0000°8¢T
0000°LZT
0000°9¢T
0000°SCT
0000°¥CT
0000°ECT
0000°ZcT
0000°1CT
0000°02T
0000°6TT
0000°8TIT
0000°LTT
0000°9TT
0000°STT
0000°PTT
O000°E€TT
0000°CTT
0000°TTT
0000°0TT
0000°60T
0000°80T
0000°LOT
0000°90T
0000°S0T
0000°¥0T
0000°€0T
0000°20T
0000°TOT
0000°00T
00000° 66
00000°86
00000°L6
00000°96
00000°S6
00000°¥6
00000°€E6
00000°2¢6
00000°T6
00000°06
00000°68
00000°88
00000°L8
00000°98
00000°S8
00000°V¥8
00000°€8



90TOTO" T
90T0T0"T
¢TT0T0°T
LTTOTOT
¢CT0T0°T
SCT0T0°T
6CT0T0°T
TETOTO"T
YETOTOT
9€TOTO0°T
6ETOTO°T
TvT0TO°T
evT0T0°T
vvT0T0°T
9vT0TO0"T
LPTO0TO°T
67T0T0°T
0STOTO°T
TISTOTO0°T
¢STOT0°T
€STOTO°T
¥STOTO°T
SSTOTO0°T

g6ev°vee
(4:32A8 244
13°1:3 Al 444
8885 °¥C¢
vLIL VCC
o068 vce
veotT-see
9¢se-°sée
covorsec
9596°5¢¢
gLeE*9¢e
eseL°9ce
€9ST°LCT
9619°LZC
6ETT " 8CC
28€£9°8¢2¢
LTI6T"6CC
8ELL*6CC
8EBE'0ET
c¢teco 1ec
14°1:1° Bl § ¥4
ToLe*2ee
0E60°EEC

lb@l

000+30000000°0 000+30000000°0
TT-FC6ELYPEY"T CO-HVTBSBTIL T~
TT-d8¢€5026°S ¢CO0-aAYTV6068°9—

oT-d6v89LVC" 1
OT-F6LVLLBO"C
OT~-HLOLBCOT €
OT-3ecvoe8e ¥
0T-ayee9evo*s
OT-3TTCS09T L
otT-dateeLevs s
60-3%926890°1
60-3TIT9669¢C°1
60~ATESELBY T
60-8S280TCL" T
60-FELOTTLE T
60-3LcedbLEC"C
60-dCLTT0CS ¢
60-3L6TC6T8"C
60-38TOBVET"E
60~85206997°¢€
60-F8LBSSI8 €
60-3VT9608T°¥
60-JE9CTESS ¥

6LT60TT “0—
068€¢ST "0~
6L08C6T " 0~
LZS61EC 0O~
S0TL69C° 0~
66L290€°0~
6T66TVE O~
8T8TLLE"O-
vocociv°o-
88829V ¥°0-
YELOGLY O~
S0¥eeIs o0-
covLovsto-
¥22Z889S5°0-
¢81596S°0-
8ES8ECY 0~
56¥8059° 0~
9S¢2SLLY9 *0-
9TO6E0L " 0-
vseeecL 00—

000+30000000°0
S0-300E8YTO°E
S0-86069S€E8° ¥
SO0-JTSELG66T 9
S0-dSCEE09€E°L
S0-H12T1966E°8
S0-FSO8TLSE"6
v0-86L5¢S5¢0°T
¥0-3606660T°T
$0-"498L806T°T
v0-dsL8s89c"1
vo-F9t6SEVE"T
Y0-3EBSCITY° T
v0-3rs98987°1
¥0-abse9ssSsS° 1
v0-3E09LCC9°T
v0-3T0T¥889°1
vo-agsseLeSL T
¥0-359¢8S18°T
¥0-39608LL8" T
¥0-ICE9LBEG"T
¥0-360LL866°T
¥0-36E06LS0"°C

00000°€2
85¥62S5°9
€988€S°9
0609¥5°9
S8T2CSS°9
TYvLSS°9
886T95°9
STT99S°9
089695°9
€00ELS"9
¢909LS°9
L688BLS"9
€96T8S°9
¥86€£8S5°9
L8¢98S°9
90E88S°9
802065°9
96026S°9
LELEGS" Y
89€G6S°9
cv696S5°9
€EVB86S°9
£26665°9

99VL°TST
0000°TST
0000°0ST
0000°6¥%T
0000°8¥1
0000°LYT
0000°9¥%T
0000°SPT
0000°¥¥T
0000°EPT
0000°CvT
0000°TI¥T
0000°0¥%T
0000°6ET
0000°8ET
0000°LET
0000°9€T
0000°SET
0000°VET
0000°EET
0000°CET
0000°TET
0000°0€ET




. lle
8SSO0TO°T ELEV TEY  80-ATES608E°E TT2809°T~ ¥0-dAS5206TTO0¥ S9T6¥Z° L 00000°S€
8SS0TO°T I9TT° €€y 80-IEBSB00S°E ¥8T629°T~ ¥0-AL6LLSSO Y otLEYZ L 00000 b€
8GS0T0°T LSSL*%EY  80-I9EOTET9°E ¥50059° 1~ ¥0-HLZBYSOT*P L920SZ°L 00000°E€
6550T0°T Z9TH 9y  80-HZTOLLYL°E GZ280L9°T- ¥0-EESTOZST 'V vososz- L 00000°2€E
. 6550T0°1T €L60°8EY  80-3bEO9VLE°E L6YT69°T- V0O-ETZBES6T 'V 8ZETS2 L 00000°1€
09S0T0°T T66L°6EY  8O~ISZOOLOO°V TLOZTL T~ vO-AS598Sbhve ¥ 6£8TSZ°L 00000°0€
095010°T STZS*TvYy BO-TEOELSET ¥ 8¥GCEL T~ ¥0-I8ZE906C°¥ 0S€2SZ°L 00000°62
09S0T0°T ZvoZ et B80-AT65869Z°¥ 0£62GL° T~ VO-IEHZS9EE ¥ sy82Zs2 L 00000°82
T950TO°T €L20°S¥Y  80-T600V90V°¥ 8TCELL T- ¥0-TLV92Z8E°Y T9EESZ L 00000°L2
1950T0°T 90T8°9%y 80-HBLIESHS°'¥ PIVE6L T~ VO-FELSBLZY D 9T8ESZ" L 00000°92
1950T0°T T$19°8%v 80-TZTLLIBY ¥ LTSET8 ' T- ¥HO-FESOEELY ¥ 98ZySZ L 00000°S¢
29S0T0°T 9LEY-0SY 80-H69ZS0EB°¥ TESEES T~ ¥#0-TAHZT98TIS ¥ shLySZ L 00000°%2
29S0TO0°T T182°2SY 80-H62¥69L6°Y SGYES8 T~ V0-FOTSLEIS Y S6TSSZ L 00000°€2
29S0T0°T SPPT"¥Sh  80-FAVZELSCI S 062€EL8° T~ ¥0-TSHTBB09°Y, Ly9ss2Z° L 00000°22
£950T0"°T LLZO 9GSy  B80-T6900LLZ°S BEOE68° T~ YO-TOSTLES9 ¥ §8095Z°L 00000°12
£950T0°T S0€6°LSY  BO-IAEBLLOEY°S 00L216°T~ ¥0-T098¥869°%Y £TS952°L 00000°02
€950T0"T TESB8*6SY 80-IEBSOLBS°S SLZZE6 T~ VO-FZ6ZTEVL Y £€69G2°L 00000°6T
$950T0°T TS6L°T9Y  80-IS8S8SYL°S LOLTS6°T~ H0-T6LYOLBL Y ESELSZ L 00000°8T1
$950T0°T 99G6L°€9v 80~HSO06TLO6°S YLITL6 T~ ©O-FTYPOZES ¥ LBLLSEZ" L 00000°LT
¥9S0T0°T pLEL"S9Y  80-FT990TLO°9 667066° T~ #0-d00ZE9LB YV TLIBSZ L 00000°9T
$950T0°T GLEL*LO9Y  B8O0-FEL6VLEZ 9 £YL600°2- VO-FLBLYOZ6° YV 655852 L 00000°ST
S950T0°T 695L°69F 80-F6¥6¥90%°9 506820°2~ ¥0-E6025V96°V £¥68S2Z°L 00000°¥1
S950T0°T €S6L°TLY B80-TVOLOSLS°9 986LY¥0°2~ ¥0-TZOSYB00°S 8ZE6SZ L 00000°ET
§960T0°T 8CZS8° €LY  B8O-TAOGETZSL®9 686990°'2- ¥0-d8LIZZS0°S £€2L6ST" L 00000°21
99S0T0°T €626°SLY 80-FE0006Z6°9 £16580°2—- H0-HS9L6S60°S 680092°L 00000°TT
9950T0°T 9bZ0°8LY  80-ASLLESBOT L 6SLYOT "2- VO-FOLLS6ET"S 0S¥092Z°L 00000°0T
9950T0°T 88ET'08Y SO0-IAVLLEOGZ L 9ZSECT 2~ VO-ASTLOEBI"S 80809Z°L 000000°6
99G5010°T 9TLZ 28y 80-FZTITOSLY°L 6TZZPT 2~ H0-E8T9¥92Z°S 69TT9Z L 000000°8
L9SOTO°T ZEZv ¥8Y 80-3TT62299°L $€809T1°2- Y0-TBOSL69Z°S E£TST9Z°L 000000°L
L9S0TO°T £€65°98 80-d0LZZZS8°L 9LEGLT 2~ ¥Y0-T98E6ZTIE"S 698192°L 000000°9
L9G0T0"°T 6T8L°88Y 80-360£8Y70°8 Zb8L6eT 2~ H0-308Z09SE°S A €AY AN 000000°S
L950T0°T 0686°06Y BO-ILETIOVZ°S 9€29TZ 2~ v0-A96T066E°S veseoz L 000000° ¥
89S0TO0°T vtz €6 B80-A8S808EV '8 95SYvET 2~ bVO-ILST6IVD°S 6L829Z°L 000000°€
8950T0°T T8Ssb°s6bP 80-308SLBE9'8 508252°2- b©O-ISLILYBYL"S T6TE9Z L 000000°2
8950T0°T 66TL°L6Y 80-F60VTZHB°8 6L60LZ°2- ©O-AE9THLES"S 0Zs€92 L 000000°T
895S0T0°T 0000°005 80-36SHZ8Y0°6 ¥80682°2- bv0-IZHYOOLS"S LEBE9Z L  000+30000000°0
(In0° ZIITYM) FIIJ INAINO ,
0°0 *000T S°Zhbe~ 93VYOS°"Z 9T6°T 0T-F0SZ"¥ 0°00T *SZETOT
0°8T1 0°'T
*000T 0°0
0°'1T T 0°00S veL 0°LSS

(anNI°zyaIyM) FTIId INANI

(z ZuNOIJ) JOuNA YAIYM TN NOWOIW-LSS YOd STIIJ INJLNO ANV INANI JO¥d HYHOOUd



LTSOTO"T
6TSO0TO"T
12S010°T
€2S0T0°T
¥2Sot10°T
9¢S010°T
LZSOTOT
62S0T0°T
0€SOT0°T
TESOTO T
¢ESOTO°T
YESOTO°T
SESOTO°T
9€S0T0°T
LESOTO T
8€S0TO0°T
6€S0TO0°T
ovSOTo0°T
ov¥SoTo°T
TV¥SOTO0°T
¢vsSOoTO°T
EVSOTO°1T
YvSOT0°T
v¥soto°t1
SPSOTO0°T
9¥S0T0°T
LYSOTO T
LPSOTO°T
8¥S0TO°T
8¥S0T0°T
6vS0T0°T
0SSO0TO°T
0SSOTO0°T
TSSOTO°T
TSSO0TO°T
¢SS0TO0°T
€SS0TO°T
€SSOTO°T
¥SSO0T0°T
¥SSO0TO0°T
§SS0T0°T
SSS0T0°T
95S0T0°T
9SS0T0°T
98S0T0°T
LSSOTO°T
LSSOTO°T

TTSv°18€
£EET6°18¢E
LeOv-c8st
L9€E6°28E
ceev €8¢t
L8LO"V8E
6269°¥8¢E
PSEE"SBE
LS00°98¢
9E0L 98¢
8g8ch - LsE
6081 °88¢E
9656°88¢
8V9L°68¢E
T965°06¢€
£eESv T6E
€9€E°C6E
1314 A8 13
S8LT V6€E
ELET S6E
0TZt*96¢€
vect-LeE
¢c91°86¢E
vet1c- 66t
900¢€ * 00V
eSOV Tov
osescov
LLB89*EOY
ov98-vov
9€90° 90V
S98¢°LOYV
€CES 8OV
TT08° 607
LZ6O°TTY
oLov°Ctv
LEVL ETY
620T STV
EV8Y 9TV
6L88° LTV
SETE6TY
0T9L°0CY
gogc ced
€TeL ECY
8EEC°SCY
8LI9L"9CY
TecE“8eY
Lee8 6cvy

I@WI

60-FST6EVLY T
60-HCLOTIBTIL" T
60-dTZC86L6°T
60-d9T0E6SC°C
60-888¥%5955°¢
60~-d6¥S9TLB"C
60-EBTTILVOC E
60~I6T6LSSS "€
60-30666¥C6° €
60~-F6ESVCIE Y
60-dTSLEBTIL Y
60~-F8YSSCYT°S
60-30S0¥S8S°S
60-38656970°9
60-FEESELTCS 9
60-3EBTLOCO" L
60-3F8SBTSYS° L
60-37888¢80°8
60-dSVS566€£9°8
60-dELTSO9TZ" 6
60-HELE9CT8 6
80-d22982V0°1T
80-FSCYY90T°T
80-dEVCTOCLT T
80-dCZTC96EC"T
80-~3999260€°T
80-HLET608E"T
80-AT9E9VSY° T
80~d0LZVOES T
80-d000€809°T
80-3L892889°T
80~dC9VEOLL"T
80-dTS¥SPS8°T
80-3t8L80V6°T
80-dE6S€6C0°C
80-d¥00002T "¢
80-30ST8CIZ" ¢
80-3C9T8LOE"C
80-d0LTOSOV 2
80-dLTIEYVO0S°-C
80-dLZL0909°C
80-d92S660L"°¢C
80-3T¥809T8°C
80-dLeLvvece"¢C
80-FSTSTSEO"E
80-F6CTISVYI €
80-TLSLEE9T"E

SO9€EEVY "0
CS99LLY "0~
vLo91C1S° 0~
SL88TVS°0-
CEVITLS O~
veEL666S°0-
60T¥8¢9 ° 0~
2i8¥959°0-
980¢¥89°0-
YSTOTTL O
S0CLBEL O-
T6€ESS9L°0-
¢s8026L "0~
SELEBTB O~-
T9tTvv¥8°0~
vvceoLs - 0-
$808568°0-~
TLLITC6° 0~
98€£E9V6° 0~
800€ETL6° 0~
L690966° 0~
¢59020°1T-
vS0Ssvo°1T-
182690°T-
BEEE60° T~
T€CLTIT T~
y960¥T T~
Ivsy9tT "1~
996L8T T~
everie 1~
9LEVET T~
89€LSC T~
ceeo8e T
Tv6c0E T~
IRALTA N o
¥y86LVE"T-
STEOLE T~
LA A1 0
voovIv i~
89G9€EV " T
STY8SY I~
LvTO8YV T-
¥9LTOS T~
oLgcees 1-
999¥¥Ss 1~
£5659S°1-
SETLBS " T-

vo-acCceTcIV 1
vo-dtso09s8h°1
YO-3LYe6LSS T
¥0-ET0E08C9°T
¥0-32L0S969°T
Y0-TLSTSEIL T
¥0~-885226¢28°1
Y0-62¢LEGB T
Y0-ET02TLS6°T
¥0~-3060S6TO0°C
¥0-38L96080°¢C
y0-E9T9STVT"C
¥0-ET0SETOC" T
v0-d¥68€09C°¢C
v0-3L8eLBTE"C
vo-aettvoLE°C
vo-assLyeEEy°C
v0-30%9668%°¢C
vo-dtooesvse¢
Y0-dT19TETO9°C
Y0-d6LEC9G9°C
¥0-av6890TL°C
y0-"ZhE9VIL"C
¥0-d92Le8IB"C
vo-aLyvvIL8 C
vo-geseevee ¢
v0-300¥99L6°C
¥0-d1569820°¢
¥0-¥580¥080°€
YO-FEEGLTET E
¥0-30€9828T "€
¥0-d98Z9€EC°E
v0-dETOTV8C €
v0-31T62PEE"E
v0-3osocvse"t
¥0-d8098EEV*E
$0-d88SCEBY €
Y0-F660VCES"E
YO-dVCZETIBS €
¥0-38€000€9°E
YO-8¥T9P8LY°E
vOo-dETOL9CL E
v0-F86CLYLL E
v0-dgessees ¢t
Y0-FLOLTOLEB"E
¥0-dT909LT6°E
Y0-3E9¥8Y96°¢t

vzeeeT L
£€2C96T°L
9L886T°L
gcetroc L
€eEYEOCT L
91950¢2°L
0gsLoCc L
geve0cT° L
(AAA N AN
T66CTC L
S8SYIC L
09191T¢C°L
089LTC" L
8CT6TC"L
£€2s02ec L
T9812¢C°L
votece L
gevvee L
6c98¢C°L
¢089¢2t L
616LCC"L
€c06ee L
LLOOEC" L
cotTTET" L
yotcec L
¥80gEC L
ccoveT L
ceeveC L
668SECT°L
v899¢ecC° L
BESLET L
1S€8€CL
09T6€EC"°L
SE66EC"L
T690vC°L
chvtve L
8sTeve L
6g6Cve° L
09seve L
evevve-L
Ttevve L
vsssveL
T6T9vC"L
g0o89ve L
SovLve-L
9008¥Z°L
TE9BYC L

00000°28
00000°18
00000°08
00000° 6L
00000°8L
00000°LL
00000°9L
00000°SL
00000°¥L
00000° €L
00000° 2L
00000°TL
00000°0L
00000° 69
00000°89
00000°L9
00000°99
00000°S9
00000°¥9
00000°€9
00000°29
00000°T9
00000 °09
00000°6S
00000°8S
00000°LS
00000°95
00000°S§§
00000°¥S
00000° €S
00000°2S
00000°TS
00000°0§
00000° 6%
00000 °8¥
00000°L¥
00000°9¥
00000°S¥
00000° bV
00000°€¥
00000°2¥
00000°T¥
00000° 0%
00000°6€
00000°8€
00000°LE
00000°9€




89%010°T
89¥0T0°T
6LY0T0°T
98%0T0°T
T6¥0T0°T
96%0T0°T
00S0TO°T
¥050T0°T
L0OSOTO°T
0TSOTO"T
¢T1s0T0°t
STSOTO°T

8L88°8LE
6L88°8LE
9vT6°8LE
9€86°8LE
9960°6LE
6csceLE
CISV°6LE
0069°6LE
6L96°6LE
8E8C °08¢E
99£9°08¢
9620°18¢

ION-I

000+30000000°0 000+30000000°0

ET~-AVLOL9BC ¥
TT-328LZBSE"E
TT-3E208061°6
OT-d8SLESTL" T
OT-dESPS90L"C
0T-3CYT8S88°€E
0T-3066SL¥C°S
0T-39€5668L°9
0T-365¥80TS°8
60-2200T¥0°T
60-320VL8VC" T

£0-35¥80€C9° ¢~
co-agevsevL v
¢0-d0SYT8TIT "6
TEVYBYET "0~
ELESLLT O~
L2L8BTCZ 0~
§8L98S¢C 0~
TLTTIL6C 0~
6v0SvEE "0~
60v2TLE O~
€9LSL0V 0~

000+30000000°0
90-d0890SSE"6
S0-H0€C6200°¥
S0~-HCLST66S°S
S0-JCLBLEGB" 9
§0-390855¢0°8
S0-¥9¢CCBESO°6
v0-3esvL000°T
¥0~-3620S060°T
YO-HELBLSLT T
vo-acevviLsc 1
¥0-E8L909¢EE°T

0000€°v2
8¢8S¢1°L
vTeovi-L
CLEOST L
LS6LST L
¢SSvotT°L
v2ooLT L
v1oSL1-L
LeceLT L
VIEEBT L
99898T°L
cLeoet L

VEEBO°E6
00000°€6
00000°¢6
00000°T6
00000°06
00000°68
00000°88
00000°L8
00000°98
00000°S8
00000°¥8
00000°¢E8



€L20TO0°T
69%0T0°T
09L0TO°T
¢8TIT0° 1T
ELLTTIOT
¢9S210°T
T9GETO°T
LSLYTO"1T
90T910°T
YvSLTOT
900610°T
ceEvoco°t
¥8LTCO°T
LEOECO'T
18Tveco*T
9T¢sco°1T
9v19¢0°1
086920°T
9eLLZO"T
vees8e0° T
€668¢0°T
1ES6C0°T
STO0EO°T
¢SV0eE0°1T
L¥80E0°T
v02TED"T
6CSTEO°T
GC8TE0"T
960Ct0°T
EVECED T
0LSCEO"T
8LLCEOT
0L62E0°T
8VTEEO"T

ceLT 96V

c¢9se 96l -

9TvE967v
vecv-96v
L9TS°* 96V
S909 *967
8L69°967V
LO6L" 967
v588°96v
8186° 96V
T080°L6Y
vostT L6V
LzgeLev
gL8E L6V
Tvev-Le?
TE09° L6V
OVTL L6V
sg8c8°Lev
8vv6° L6V
9€90°867
0S8T °86Y
680E° 86V
¥sev-8ev
Sv9S°86v
¢969°86v
90€8°86Y
SL96°86V
TLOT 667
vevc eetv
cveE 66V
LTYS 667
6169°667
9tv8-66v
0000°00S

60-39156995°8
60~-352EL606°8
60~-d9€ELYVSC 6
60-dTTCS586S°6
60-H6£9€8E6°6
80-dLYVL6920°T
80-3¥L088S0°T
80-39€88880°T
80-H0E989TT T
80-d¥88YSCYT T
80-ULY06S9T°T
80-a¥EC0LB8T T
80-FT6L0902°T
80-39€6C€CC°T
80-4£6888EC°T
80~ULBLOESZ T
80-d56¥0992°T
80-a¥696LLC"T
80-3¥9L688¢C°1
80-dLEGTE6C T
80~US8TLBOE" T
80-F66E9LTE"T
80-3¢9¢09¢t "1
80-UETV6EEE" T
80-F6SEVIVE T
80-FEESSBVE"T
80-H9EEESSE" T
80-3¥80819¢€°T
80-86S0089€°T
80-U6TS6ELE T
80-F9L996LE"T
80-FCCLTSBE" T

80-d9C8V06E°T |

80-IBETIS6E"T

¢s8° 0~

vL8°0-

IHNsI

IT-81¥¥8026°¢C
TT-HTI8EETT8" ¥
TT-dL098908°L
OT-dEOL6SVC T
OT-dTC6ETS6°T
0T-d956T066°¢C
0T-da%¥v2o8ov° v
0T-d9¢Z8v66%7°9
0T-d08€E9C8T°6
60-FETL96SC T
60-E88TC6L9"T
60-dT6SE6LT C
60-309L4S09L°C
60-F0EEBTCYV "€
60-HTESSTIT" "V
60-390LBLLE6" YV
60-AT6€£6898°S
60-a%0C0EEB*S
60-88%0L898"° L
60-3CT697L6°8
80-~d9900STO"T
80-3096€E6ET T
80-dS98S0LC"T
80~-398¢580¥V° 1
80-FT96TESS 1T
80~8TSLSVOL T
80-89¢59¢98°1
80-d8YEVLCO"C
80~8S0£686T°¢C
80-FLCSTLLE"C
80-d¢CeTC9Ss ¢
80~-H6C98ESL"C
80-d9€E0¥CS6°C
80-8CSLLLST" €

¢°8TL
¢°9LS

(€T-0T STINDII) I FSWO (9L6T) MYI ¥od SHIIJ INATNO ANV INANI d0odd HYYDOId

(Tno* IMYI) FTIII INATNO

¥8¥1cE8 0~ ¥0-~-HSS09¢2S8°C 169€9°2C1
SSETLY8°0~ V0-T6L66T68°C gevLv-CT
0¢S¢198°0~ Y0-d6TLSTE6"C vLecez 2l
988SSL8°0- VO-HETLBTIL6°C 05088°TT
¢T9¢068°0~ Y0-d96T6CTO°E £6S8E°TT
£80¥506°0- ¥0-EE0CCSSO°E vsocL 0t
88LTTC6°0~ ¥0-H9VECE660°E S9STL8°6
L6TLLEG6 0~ VO-ABISYSVI'E T9svve°8
8¥¥1566°0- YO-IEL6CVET E 686CL9°L
§G¢SEL6°0~ Y0-ATZ809VC°E co6LOV°9
¢188266°0— ¥0-UL9S600E°E 66890t °S
88TETO° T~ VO-AVYPTI6B8SE’E T0CtTZ8 €
T6EVED"T~ V0-FE0ZB6IV°E LLTesS ¢
60¥9S0°T~ ¥vO-AETPVESBY"E 098SEV°T
8ST6LO0° T~ ¥V0-TBSOS6VS°E ¢sooeLe*o
8¥SCOT°T— PO-HZSTLLTI9SE TLY8565° 0~
96¥9¢T T~ ¥0-FTL6TBLEI9°E 090€ELY " T~
1260ST°T- ¥V0-FE9CS6SL° E yITvoc- e~
YSLSLT T~ VO-IVOT9CEB"E 89T9L6° ¢~
82600C° T~ ¥0-dV098906°€ YELOTO9 €~
68£9¢22° T~ ¥0-UCS60286°¢E 98EE6T " V-
§802S¢° T~ VO-UTESTBSO 'V 8EO0ETIL "V~
€L6LLC T~ V0-TA666BVET ¥ ¢91e¢8T "S-
yiovoe°"T~ ¥O-ABYTCCIC 'V TEYS09°S-
VLTOEE T- ¥V0-IZL6668BT "V’ ¥66066°S-
¥evoseE*T- ¥v0-dV091I89E°V LSEOVE*9-
8ELCBE T~ ¥0-dZB8299VV°V 80¥859° 9~
¢60607°"T— VO-JATLEESTS 'V 0og98v6°9-
69VSEY T~ VO-AVCECVO9°'V 950vTC° L~
8¥8T9v° T~ V0-HES9CEBS V¥ LTELSY L~
91¢88Y T~ ¥0-ATS6ECIL"V 29L089° L~
8SSYIS T— P0-998STIV8°V 60%988° L~
£980¥VS°T- ¥0-366080¢6°Y €509L0° 8~
TECIL9S T- ¥VO0-ISLEO000°S 00ETSC "8~
0°9€9-~ S3608° € 0T6°T 0T-3988°€ S8°S¢
o*vit
L*°909- SIS9L"E 0T6°T 0T-3988°E S8°89
0°98
‘000t
T°0 [4 0°00s §¢°8-

(aNI°IMVTI) TIId INANI

66666C° €t
66666T°€
666660°€
666666°¢C
666668°C
66666L°C
oooooL*¢
000009°¢
00000S°¢
ooooo¥°¢C
00000€°2
0ooo00Z°¢
00000T°¢
000000°¢
000006°T
000008°T
00000L°T
000009°T
00000S°T
00000¥%°T
00000E°T
000002°T
00000T°T
000000°T
T000006°0
T000008°0
000000L°0
0000009°0
000000s°0
000000%°0
000000€°0
0000002°0
000000T°0
000+30000000°0

T *SCETOT
S90€°0
"SZETOT
SE€69°0
0°0
0°00S

y.ars




EV6600°T
€v6600°T
€v6600°T
ev6600°T
T¥6600°T
0¥6600°T
0¥6600°T
6€£6600°T
6€6600°T
8€6600°T
8€6600°T
8€6600°T
LEEEO0°T
LE6600°T
9€6600°T
9€6600°T
9€6600°T
9€6600°T
S€6600°T
SE6600°T
S€6600°T
S€6600°T
¥€6600°T
¥€6600°T
¥€6600°T
v€6600°T
¥€6600°T
£€6600°T
€£6600°T
€€6600°T
£€€6600°T
£€6600°T
£€6600°T
€€6600°T
¢E6600°T
¢E6600°T
CE6600°T
¢E€6600°T
€€6600°T
SE€E6600°T
8€6600°T
tv6600°T
6¥6600°T
T96600°T
086600°T
TI00T0°T
£€900T0°T
9YTOTO°T

0666°€6V
2000°¥6v
9£00° V6V
v600°v6¥
SLTIO Vve¥
08¢0 vev
60%v0°veb
T950°v6¥
SELOVeb
ce60°veb
TISTT veb
06ET V6V
1591 °ve¥
ceE6T " veb
cecevey
£s5C vev
vege vev
vsce-vev
vese - veb
gEeov " veb
osvy vev
988V °veb
oves vev
1185 veb
Leco " vev
0089 *¥6¥
8TEL Vel
cssLeved
covs-vev
L968°veb
L¥S6°vev
cY10°Sev
€SL0°S6Y
8LET S6Y
810C°sSev
cLoc - sev
Tvee-seb
Scov°sev
0607 °s6v
68LY " S6¥
€08S5°S6¥
TEC9°S6v
vL69°seb
OELL " S6Y
00s8°set
$8¢6°S6v
£800°967%
9680° 96V

000+30000000°0
TT-8926L02€E°T
TT-86CETI88"° €
TT-HESEBE9E"L
0T-3090T89T"T
0T~ZE6609L9°T
0T-8vs8¢8S¢C°¢C
oT-aLTvvCi6"C
OT-¥8SE6TLESE
OT-ZEVTSTEY V¥
01-d26T9V62°S
0T-d8%20T19¢C"9
(I RCtAT A TAANA
0T-dZEL9C6C" 8
OT-ATTOVLCY 6
60-d9SL6290°T
60~-3SV6668T°T
60-UCLTBECE"T
60-dSYV VoV T
60-HCELBTITO T
60-HLOTTO9L" T
60-36CLTLC6°T
60-¥E0LOS60°C
60-I6L8L69C" T
60-3108CTIS¥ 2T
60~-d05556€9°¢
60-dgst9oveE8 ¢
60-3FLEVSSED"E
60-3L20ESYC €
60-AYPE609Y €
60-30¥9¥€89°€
60-d08T62T6°E
60-dCCCZEGYT "V
60-30¥0LC6E" ¥
60-TB060EY9 ¥
60-3TTTS006°V
60-d8E66V9T"°S
60-d9L9G9€EY°S
60-d6cvveov°S
60~d08CLTIVL" S
60-3%99T820°9
60-d9TELTCE" 9
60~-H096€229°9
60-8LTTOE6"9
60-38808%¥2°L
60-3v582995°L
60-36V8TV68°L
60-d6210822°8

-zl -
000+30000000°0 000+d30000000°0
000+30000000°0 20-FESL66SZ°C~
000+380000000°0 20-389SVLES ¥~
000+30000000°0 20-dB8SOLOL6°9-
000+30000000°0 CO0-IEPTBLYE 6~
000+d0000000°0 £EBOLTT "0~
000+30000000°0 Ev6c0v1°0-
000+30000000°0 €S62E9T 0~
000+30000000°0 vteLsst 0~
000+d0000000° 0 LEVOLOZ" O~
000+30000000°0 148906220~
000+d0000000°0 ¢8E00SC"0-
000+30000000°0 9€T90LZ "0~
000+30000000°0 6ELBO6C " 0~
000+30000000°0 80060TE°0-
000+30000000°0 €99L0EE "0~
000+3d0000000°0 8CTSOSE "0~
000+30000000°0 T82¢T0LE "0~
000+30000000°0 €9TS68E°0-
000+30000000°0 989%¥80% * 0~
000+30000000°0 6L299¢CV 0~
000+30000000°0 68%59v¥ 0~
000+30000000°0 ¢10829% 0~
000+30000000°0 98688LY ° 0~
000+30000000°0 9tv8vev - 0-
000+30000000°0 6CV90TS 0~
000+30000000°0 Tv0€9¢S°0-
000+30000000°0 8EEBTV¥S 0~
000+30000000°0 ELECTLSS0-
000+30000000°0 90¢S¢LS 0~
000+30000000°0 1889L85°0-
000+30000000°0 0svL209°0-
000+30000000°0 0S69LT9° 0~
000+d0000000°0 1344143 MV it
000+30000000°0 T062LY9° 0~
000+30000000°0 S¢veT199°0-
000+30000000°0 810S9L9°0~
000+30000000°0 9TL6069 ° 0~
Y1-326€£55¢29°C 6LCEC69 "0~
£T-3689€SS8°T 690L90L" 0~
ET-TSLE6EOEY € 9T00TZL" 0~
ET-HZEITECST 9 TLTCSEL O~
CT-ALBTEYTT T T85€6¥L 0~
¢i-30602¥86°1 coeve9L 0~
¢T-3026L09%°€ SeEYLLL"O-
CT-d6STLLY96"°S 996£T6L°0-
TT-3E9T6820°T T8TES08° 0~
TT-3LYYOLYL T 8vcceT8° 0~

000+30000000°0
S0-dSLS8T6C°E
S0-ATCO0STL ¥
S0-dS6L98€8°S
S0-"2¥2sL08°9
S0-F6SECBLI "L
S0-d5687087°8
$0-d360960€C°6
50-d50690%6°6
Y0-d8ECLTO0"T
¥0-259099¢CT°T
V0-ET6ETE8T T
¥0-aT19€96¥2C°T
V0-ZLESEBOE" T
vo-avievsoe°T
Y0-aSTYeICv T
YO-F6VELSLY"T
¥0-FT00T6CS"T
Y0-Z0EEVTIBS T
Y0-36€T82E9°T
V0-F65TEEBI T
¥0-36V00€EL"T
Y0-"ZLEGTIBL" T
Y0-36%STOEB"T
Y0-AT689LLB"T
v0-32i8ste6°1
¥0-dSTLBOLE T
¥0~-8L965910°C
¥0-3068LT90° 2
v0-a8LLYO0T"C
¥0~3T0690ST "¢
YO0-ETTSPV¥6T°C
v0-30€EBLLEC" T
yo-atLoLo8CZ 2
vo-aLeveece-¢
¥0-FTLOPSO9E"C
vo-aLLrCLov 2
¥0-368898%¥V°¢C
vo-ayTLSCSY ¢
vo-3t669€6Y°2C
v0-8SS1S¥vES ¢
v0-d60¥0SLS°C
v0-H6C62ST9°C
¥0-3L68CSS9°C
¥0-38¢50S69°¢
Y0-E8CT9VEL"C
¥0-d29TOVLL T
v0-3Z6TEETB"C

000s8°9¢
6TO0P6°CT
658€6°CT
9¢2LEG" CT
1T9€6°CT
60SE6°CT
LTVE6 CT
gEEEE6 CT
95¢2€6°¢CT
S8TE6°CT
ociee°Ct
6S0€£6°CT
¢00e6°2CT
8v626°2CT
L6826°CT
evecect
€0826°CT
85LC6°CT
9TLZ6°CT
9L9¢6°CT
8€9¢6°CT
T0926°2CT
L9sce°CT
9€5¢6°CT
s0s¢6°CT
EYAZAIEAN
ovvee et
6T¥C6°CT
(AIXA DAY
L9EZ6°CT
1S 2 X4 MEAN
LTEC6°CT
¢ecee’et
oLgZe°CT
9veee6°CT
L4444 MR AN
L0gZ6°2T
€8T26°CT
ovicec ct
888T6°CT
€9916°2¢T
€0ET6°CT
L8906°CT
LL9e6s8 2t
¥s088°2CT
SEvs8-ecl
€CTI8°CT
ToEdL 2T

$6S800°8
v0se06°L
v0S608°L
voseoL-L
¥05609°L
v0s6e0S°L
voseov L
S0S60€°L
§0S602°L
S0S60T°L
§05600°L
S05606°9
§05608°9
§0S60L°9
§505609°9
§0560S5°9
s0s60%°9
S0S60€°9
90560¢°9
905601°9
905600°9
905606°S
90S608°S
90S60L°S
905609°S
90S60S°S
90s60¥°S
90S60€°S
L0S602°S
L0S60T S
L0S600°S
L0S606°¥
L0S608° ¥
L0S6e0L* Y
L0S609°¥
L0S60S ¥
LOS60V ¥
LOS60E" ¥
866662°V
866661V
866660° Y
866666°¢
866668°€
66666L°€
666669°¢€
66666S°€
66666V °¢€
66666E°€



LEGE00°T
0v6600°T
yv6600°T
056600°T
856600°T
696600°T
€86600°T
¢000TO0°T
L2ZO0TO"T
0900T0°T
¥0TOTO T
¢9T0T0°T
LECOTO T
SEEOTO°T
09¥010°T
0290t0°1T
¢Z80T0°1T
€ELOTTO T
€8ETTO"T
8SLITO T
90¢22t0°T
OELZTO T
CEEETOT
800¥T0°T
CSLYTIO°T
C¢SSSTO°T
96€£9T0°T
89¢LT0°T
PST8T0°1T
6€06T0°T
TT66T0°T
T9L020°T
08STZ0°T
S9€2C0°T

£ESS°S6Y
8L99°S6¥
SE8BL S6Y
S006°S6v
98T0°96V
08ET 96V
L8ST 96V
S08E°96%
9€0S* 96V
8LC9° 96V
EESL 967
0088°*96¥
6L00° L6V
OLET L6V
gL9c " Lev
686E° L6V
9TES L6V
9599° L6V
6008° L6V
viLE6°LEY
¢sL0 86V
Evic°86v
Lyse-8sev
996v°86%
86£9 °"86¥
svsL °86v
90€6°86Y
¥8LO 66V
LLez 66v
L8LE 661
vres-ee6v
8589° 66V
ocv8s*ee6v
0000°00S

80-FBT6SE68°T
80-HS9€ECLY6°T
80-dELB9T00°C
80-8¥5¥6950°¢C
80-ECLOOETT" C
80-AT99869T°¢
80-8¢1SL¢C2°¢C
80-dEvE6S8BC°C
80-UTTTTISVE"C
80-dZLTOSOP ¢
80-30LTO9S9V "¢
80-¥8¢989¢S°¢C
80-8TC6988S°¢
80-d¥E£C0TS9°¢C
80-FCVSLETIL T
80-d90SL9LL T
80-FESS86€£8°C
80-3L898206°C
80~dEY95596°¢C
80-3T¥LOLCO"€E
80-39906880°€
80-858V68VT°€E
80-dTv8vLOC €
80-820TC¥9C" €
80-dT6S88IE"€
80-d60TCTLE"E
80-36S0TTCY €
80-d8TS¥89¥v "¢
80-366TCEIS €
80-JEBEYSSS €
80~-HCEBTISES E
80~-dBE9SCES "€
80-dSTTILL9S €
80-302LLOOL"E

¢S8°0-

vi8°0-

lmbl

¢T-30€£5889%°T
cT-a88¥T901°2C
¢1~-38LOLEYVOE
CT-dEVB69EE Y
CT-dLY97860°9
CT~d9LTSEES 8
TT-F6TSY88T T
TT-dSV6ELYI T
TT-300TESLE"C
TT-39¥8¢0€T €
TT-U9ELSE68C ¥
1T-d50vSsvS8°S
TT-dTS6¥LS6°L
0T-d60889L0°T
0T-d6L020SV°T
OT~FEOLIEV6 T
OT-dT8LT06S°C
0T-dL998TEV €
OT-dTBSOLTIS ¥
OT-dESV8E06°S
OT-HELTE9S9°L
OT-F6Sv8LYB 6
60-38€0CSSC°1
60-3659S5¥8S°1
60~-39602086° T
60-dTELBBYY ¢
60-3TLOV966°C
60-3698SLC9°¢E
60-d98£09VE" ¥
60-d2L8CVST" S
60-3¥1T28ESO"9
60-3E0obESHYO°L
60-396888¢T°8
60-dETEOVOE" 6

¢°81L
c°9L9

(€T-0T s3UNDIA) AI BSYD

L89BET T~ VO-AYBO6TTIL"E
T90TST T~ ©VO-HTTLO9VL E
V6EEST T~ VO-HTLZETIBL E
LBISLT T~ ¥V0O-U9BLBSTIB°E
EV6LBT T~ PVO-ITTEE0SB°E
¢9T002°T- ¥0-EEC69188°E
8vECTC T~ V0-F9696816°€
vOSvZe T~ VO-TLZLTES6 E
VE99EC T~ VO-UBETELBGE
yvL8vZ T~ ¥vO-EBLOVTZOY
ev809¢C° T~ ¥0-dSELYSSO V¥
veEecLC T~ VO-d6VES680°Y
¢E0S8C° T~ VO-F9TZ9ECT ¥
OSTL6C T~ VO-HFBTLLLST ¥
YO0£60€E° T~ VO-IFOTEOZHT ¥
9TSTCE T~ ¥0-F009¥922°¥
608EEE°T~ ¥VO-H6STTT9C ¥
STCOVE T- VO-ILLTT96Z°V
G9L8SE°T~ VO-HOSESTEE"V
COSTLE T~ ¥YO-dTLEVLOE Y
LOVV8E T~ HO0-"OBETVOV ¥
LOLLEE T~ VO-TSVOITVYV ¥
L9ZTITV T~ VO-J6ESOO8Y ¥
€6TSCY° T~ VO-TOEVI6TIS Y
SCS6EV° T~ PO~-TTECS09G°¥
66¢vSv° T~ ¥VO-IVY0EBZO9°V
ovseov° I~ v0-3T68L99V9° V¥
¥92S8y " T- PO-HEESTZ69°V
08vT0S°T~ VO-IELOEGEL"V
98T181S°T~ VO0-9T9T8BL" "V
ELESES T- ¥0-IS90L8EB"V
SCO0ESS*T—- V0-dvLO6068°Y
CCTTLS T~ ©vO-3880LVY6"Y
LEY968S T~ VO-JTBEO000°S
0°9€9- Sd608° € 0t6°1
L°909- SHS9L"E 0T6°T
T°0 [4

veote°Ct
S9L06°CT
£8E06°CT
¢8868°CT
61268°¢CT
0EE88°CT
SYTLB°CT
69558°¢CT
cLveg*et
66908°CT
osoLL 2T
T9¢cL 2T
€1099°CT
veceLs et
ETSLY 2T
SeeveECT
YShLT CT
18V96°1T
¢T90L°TT
SET6E'TT
¢SPT0° 1T
6CTLS 0T
§86S0°0T
BE9IBY "6
0T91¥8°8
vveLvi~s
VeETIV L
0€EVYY9°9
EY96S8°S
¥65690°S
Lzessev
LLLSTS E
os¥g8aL"¢
geLevo- e

(Tno°vMyr) TIII INAINO

0T-3988°€ S8°SCT
0°¥1I1
OT-3988°E S8°89

0°98

*000T

0°00s s0°¢

(ANI PMYT) TIIZ INANI

66666¢C°¢E
66666T°€
666660°¢t
666666°C
666668°¢C
66666L°C
oooooL*2
000009°¢
00000s°¢
00000%°¢
0c000€°¢
000002°2
00000T°2C
000000°2
000006°T
000008°T
00000L°T
000009°1
00000S°T
00000%°T
00000€°T
0oo002°T
00000T"T
000000°T
T000006°0
1000008°0
ooooooL 0
0000009°0
0000005°0
0ooooov 0
000000€°0
0000002°0
000000T°0
000+30000000°0

*SCETOT
T66L°0
"SCETOT
6002°0
0°0 ’
0°00s

(9L6T) M¥T ¥O3 SHIIA INAINO ANV INANI dO¥d WWNDOUd




¥€6600°T
$£6600°T
v€6600°T
v€6600°T
£E€6600°T
€€6600°T
€E6600°T
€€6600°T
€E6600°T
€€6600°T
€E6600°T
CE6600°T
CE6600°T
¢E6600°T
2E6600°T
CE6600°T
¢E6600°T
¢E6600°T
T€6600°T
T€6600°T
TE6600°T
T€6600°T
TEG600°T
TE6600°T
TE6600°T
TE6600°T
TE6600°T
0€6600°T
0£6600°T
0€6600°T
0£6600°T
0€6600°T
0£6600°T
0€6600°T
0€6600°T
0£6600°T
0€6600°T
0£6600°T
0£6600°T
626600°T
626600°T
0€6600°1
0€6600°1
T€E6600°1
€€6600°T
€€6600°1
SE6600°T

vL99°16¥
CLIL T6Y
989L°T6Y
9T¢Z8°16¥
¢9L8°T6Y
cce6°16d
8686°T6¥
6s8v0°¢cev
S60T°¢Cev
9TLT C6¥
csegeceev
cooe-cey
L99€E"C6Y
LYEV°-C6Y
Tv0os-cev
0SsLSs-¢ev
cLvo-tev
60cL ¢6V
T96L° 26V
9cL8 ev
S056°¢6%
8620°c6v
SOTT €6V
YA ) R4
ooLe eev
809€°€6v
e9vv°tev
vves cev
€€29°c6d
yeETIL €6V
6v08°te¥
8L6B E6Y
6166° €6V
vL80°v6¥
Tv8T Vvev
cecgecvey
918E Y6V
cesy ey
(A 430 414
yLB9°V6Y
6teL Vet
§¢68°ve6v
§5666° Vet
8LOT S6V
ELTC S6V
08ZE°S6v
oov¥ - sev

60-YTTVOOV " C
60-dC2E08985°¢C
60-359666LL"C
60-32¥T0086°C
60-FLE9BI9BTE
60-3689S00V°€
60-3009TTZC9°¢€
60-HE9998¥8°€
60-FYLTTEBO" ¥
60-ascysvee v
60-396962LS "V
60-3E8CY¥8C8" ¥
60-32L¥6060°S
60-386¥S09€°S
60-38T9CLE9"S
60-ELVYTITTC6"°S
60-dZ6ETCTIC" 9
60~3699€0TS "9
60-826¢28518°9
60-d69SS82T L
60~-IETBSBYY L
60-E8TE6SLL"L
60-38¢¥90TT°8
60-d91vLZSY 8
60-3¥65¢208°8
60~386C26ST "6
60-dT¥89€CS 6
60~3ZE59568°6
80-dTLTSLZO T
80-d89¢22990°T
80-FLLE9SOT T
80-d6CE6SYT"T
80-FHYSE698T T
80-8880L82¢C"1T
80-FT9SCTILC T
80-V08SVYTIE"T
80-dESB98BSE" T
80-d6ELSEOY T
80~-a88¥Ce¥¥° T
80-FZETLS6Y T
80~-ATTIL6CYS T
80-dCEL988S°T
80-HEVYBYLES"T
80-dYS60L89°T
80-HE60SLEL T
80-FCOELBBL" T
80-FS9SL0V8°T

I.VN‘I

000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+80000000°0
000+30000000°0
000+d80000000°0
000+30000000°0
000+30000000°0
000+80000000°0
000+30000000°0
000+380000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+d0000000°0
000+30000000°0
000+d0000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
b1-8¥95569L°8

ET-FS0E0LLS T

ET-d0SETEVL"C

£T-de8Tvo6? v

€T-3200%0T19°9

CT-dLESSEOO"T

68v¥06¥v 0~
€L8¢290S°0~
65861CS°0-
CISSLES 0~
¢886¢5S°0-
820€89S5° 0~
000S€85° 0~
1585865 °0~
8C9SET9° 0~
89€¥8¢9° 0~
cITeEV9-0-
0688L59°0-
ovLveL9 0~
1896989 °0—
LYLETOLO-
85S69STL°0~
9veEe6¢eL 0~
6260V¥L 0~
SELTBSL" 0~
6LLTCLL" O~
€80198L°0-
§99666L°0~
EVYSLETB 0-
6cLvLZ8 0~
vvetiveco-
YOTLVS8°0-
LTECZ898° 0~
T069188°0-
L980568°0-
822¥806° 0~
8669126 °0-
88T6¥E6°0—
¢0808¥6°0~
6581196 ° 0~
coEeyLe 0~
LTECTLB6 0~
9LT000° T~

LS0ETO T~

906S20° T~

S698€0° T~

YeEYTISO I~

TTSE90° T~

9ST9LO" T~

£€5.4880° T~

vOoETOT " T~

608ETT T~

oLe9etr T~

v0-88609V98° 1T
Y0-d6ELITT6"T
v0-3292T8S6° 1T
vo-3evoovoo°c
y0-dc8EE6V0°C
¥0~-306STV60°C
vo-3ES6¥8ETC
y0-d9ELECBT C
y0-d9LT8S¢CC" ¢
vo-3cevggoe-¢
v0-36L8VITE"C
vo-ucgesLeSe e
¥0-38859G6€°¢C
vo-abceeLey e
y0-deLsv8LY 2
v0-d69LEGTS T
v0~-3Zh66655°¢C
¥0~-8912E009°C
v0-3969¢€0¥9°¢
Y0~-dE6VTO89°¢C
Y0-d90L961TL°C
v0-d8IV68SL°C
vo-uLZlelelL"C
vo-avoLL9EB"C
vo~-dceveESL8 T
Y0-3€869€ET6°C
¥0-392¥8T596°¢C
v0-30€8LEB6°C
¥0~-TLSTSL20°E
¥0-399L0590°€
vo-getvveor-e
Y0-dCSZ96ET "€
Y0~H0EE99LT "€
Y0-H90LVETC E
Y0-30CYTOSC €
¥0~3915998C°€
v0-dEY00ECE"E
vo-aveocese- e
v0-avesesec e
YO-ATLSTIEY €
¥0-3E6T699V°E
Y0-3€22800S° €
Y0-av6TE9ES"E
¥0-38S89TLS°E
Y0-a¥¥26909°€
Y0-d6LEOCY9 €
Y0-d8TEOLLY"E

£TS26°CT
13324 AN
EEI AR AN
Levee et
66€C6°C1
yLEC6°CT
LyeC6°C1
L AANA DAY
662¢6°CT
SL226°CT
ggecect
1§ XA DAY
60¢26°¢CT
88T¢26°C1T
891¢6°CT
8v1e6°Cl
I ANA N A
0TTZ6°CT
16026°CT
€L0C6°CT
vsoee*ct
8E0C6°CT
0coce°ct
vooce-Ct
886T6°CT
TL6T6°CT
966T6°CT
ovete°CT
9¢6T6°CT
TT6T6°CT
968T6°CT
¢8s8l6° et
89816°CT
§S8T6°CT
TIv816°CT
8€8T6°CT
ST8T6°CT
108T6°CT
€6LT6°CT
cLLT6 T
S9LT6°CT
80LT6°CT
09916°CT
v6s16°CT
¢0ST6°CT
L6ET6°CT
8ECT6°CT

981566°L
981568°L
98TS6L°L
981T569°L
981S6S°L
98TS6V "L
98TS6E°L
LB8TS6T L
L8TS6T" L
L8TS60°L
LB8T1S66°9
L8TS68°9
L8TS6L"9
L8TS69°9
LBTS6S°9
L8TIS6V°9
LB8TS6E"9
L8TS6C"°9
88TS6T1°9
881560°9
88T1566°S
881568°S
B88TS6L°S
881569°S
88156S°S
88Ts6¥°S
88TS6E"S
881S6¢2°S
68TS6T"S
68TS560°S
68TS66° ¥
681S568° ¥
68TS6L"V
68TS69°V
68TS6S°V
68TS6V° ¥
68TS6E° Y
68TS6C° ¥
68TS6T ¥
06TS60°V
06TS566°€
866668°¢€
66666L°E
666669°t
666665 °E
666667 "€t
66666¢£°€




¥v6600°T
Yv6600°T
E¥6600°T
cv6600°T
Iv6600°T
T¥6600°1T
ov6600°1
6€6600°T
6€£6600°T
8£6600°T
8€6600°T
8£6600°T
LE6600°T
LE6600°T
LE6600°T
9£6600°T
9€6600°T
9£6600°T
S€6600°T
SE6600°T
SE€6600°T
SE6600°T
¥£6600°T
vE6600°T

T0SO°Tev
80S0°T6v
9€S0°T6v
L8S0°TeY
299016V
09L0°Te6v
€880° 16V
8¢0T°T6P
96TT T6Y
LBET"T6V
66ST T6V
€EBT"T6Y
L80C°T6V
(A2 XA 4
LS92°T6v
(AN Y AR}/
80EE°T6Y
€99¢E°T6v
LEOV " T6Y
TEVYY " T6d
vvsv-16v
9LZS T6d
SCLS°T6Y
T6T9°T6Y

000+30000000°0
cT-aeyeoLse s
TT-3Y89€COT "€
TT-a8v88¥2cce "9
0T-d€0E60V0°T
OT-36T08LC2S"°T
0T-d02L9680°C
oT-"LS2ZoveL 2
OT-dT60E6CY "€
oT-3gecvvvocT v
OT-d9TV¥S8V0°S
OT-dOTITTI96°S
0T-88T0STP6°9
0T-49695686°L
OT-dB6LESOT 6
60-32668820°T
60-3SYVOPST T
60-d2T86S8C°T
60-dT6TLYCY T
60-30VL20LS" T
60-30999¢¢L°T
60-dTT68T88°T
60-dLoveL¥0"2C
60-38S6L0¢2¢C"C

lmN\I

000+30000000°0 000+Z0000000°0
000+30000000°0 20-E6VETSS9° T~
000+30000000°0 20-HLTV6696° €=
000+d0000000°0 20-IS68LYTE "9~-
000+30000000°0 20~3TS68069°8-

000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0

¥99S0TT 0~
8TL6EET 0~
0v669S1°0-
§SSS6LT 0~
¥819102°0-
98LTECC "0~
889cvvec-0-
givevoC- 0~
8¥LcS8C 0~
09SES0€E°0-
¥T9¢sce 0~
gTvosve 0
1669¥9€°0-
6S9TV¥8E°0-
L69ceoy "0~
g€00LTCYV "0~
LESEBEYV "0~
oTCceEBSY "0~
829v¥LV-0-

000+30000000°0
S0-ATY08VIB C
S0-3¢8C8SLE" Y
SO0-ITTSBLYS"S
S0-dSTC60SS5°9
SO0-3¥8SLYPY° L
S0-dESV6E9C°8
S0-359v¥L20°6
SO0-d6¥LSLYL 6
Y0-dLOLZEPO" T
V0-8€9L4880T°T
YO0-dSECO0CLT T
vo-3tevocec 1
A AR R AATANN
vo-avesLeve"1
¥0-d2688S0V°1T
v0-30ccLo9? "1
VO-dSTE6EVIS T
¥0~-d2C00L9S"T
Y0-36V¥9819°T
¥0-3986€£699°T
Y0-3CVZEGTIL T
Y0-36ELP8OL"T
Y0-3ST689T8°T

000s8°9¢
890¥6°CT
668E£6°CT
09LE6°CT
vog6°CT
9ESE6°CT
13221 DA
SGEE6°CT
9LCE6 T
S0cee°ct
8ETE6°CT
9L0E6°CT
8TO0E6°CT
£€96¢26°CT
T1626°CT
€9826°CT
St8¢6°CT
oLLz6e°2tT
LeLee ct
L89¢6°CT
8¥9¢6°CT
v19¢6°CT
ETASTAMEAS
vvsce T

6¥99€£°0T
6156¢°0T
61S6T°0T
61560°0T
£E61566°6
€6TS68°6
€6TS6L"6
¢61569°6
¢6T56S5°6
¢6TS6v°6
16TS6E°6
16TS6¢C°6
06TS6T "6
06TS60°6
061566°8
681568°8
68TS6L°8
681569°8
88156S°8
88156V °8
L8TS6E"8
L81S6C°8
LBTS6T "8
98TS60°8




IWN.I
T€E0600°T 09¥LZ %9  B80-FO9ESESV°C €SY0ZYV T~ ¥0-aAbSHZS09°€ SPL8BOZ°S 00000°S€E
2€0600°T 6PY0L°S9 80-JO6EPOVS°Z OTE6EY " T~ PO-T6LTIELY9"E 29€602°S 00000 ° %€
Z2€0600°T OCESTL9 80-IE9T06T9°2Z 0808SY°*T- ¥v0-3ISHZZ689°€ 586602°S 00000°€EE
£€0600°T 29029°89 80-ALYLZ6TL°Z €9L9LY T~ ¥VO0-HSOL60EL"E 28s50TZ°S 00000°2€
££0600°T 0L90T°0L 80-3T8ZZTI8'Z T9ES6Y T~ V0-E06GSZLL°E I8T1IZ°S 00000°T€E
£€0600°T ZETIT9°TL 80-306L8%06°C SLB8ETS T~ VO-ATHYE66ET8 € 908112°S 00000°0€
$£0600°T TPPET €L 80-FEBEZ000°E 90€2ES " T~ P0-T66LZSSB8°E 9TEZTIZ"S 00000°62
¥€0600°T 06GL9°%L  80-FOVTEL6O°E §59055°T—~ ¥H0-FL6TV968°E 8L82T2C°S 00000°82
¥€0600°T OLSEZ°9L  80-F0STIS6T "€ ¥2689S°T~ VO-TVLIVLEG'E EEPETC S 00000°L2
SE0600°T PLETS LL  80-398%9962°F ETTL8S T~ H0-H9G6L28L6°E £96€£T2°S 00000°92
SE0600°T T660v°6L B0-ISEZ686E°E yT2S09°T~ ¥0-ILL668TOY £6vbTZ°S 00000°S2
SE0600°T 9T¥20°18 80-FELV6ZO0S°E 8GZEC9°T~ ¥H0-I898S6S0°Y $10S12°S 00000°%2
9€0600°T I¥959°28 80-3Z8ZLB09°E STZI¥9°T~ ¥0-d8SH000T" ¥ SESSTZ*S 00000°€2
9£0600°T LS90E°¥8  B80-TIVLZITL°E L606S9° T~ PO-HOLLEOYT ¥ ov091Z°S 00000°22
9€0600°T 8SYL6°S8  B80-3IVV65528°F €069L9°T~- ¥0-F9E8SO8T ¥ £€959T2°S 00000°12
LE0600°T S€099°L8 80-F95699€6°€ S€9%69° T~ ¥$0-AE899022°% €TOLTZ*S 00000°02
LEOG00°T Z8E9E€°68 80-F£9856H0°Y S6ZZTL T- V0-AYEE909Z°V S6YLTZ S 00000°6T
LE0600°T 269¥80°T6  BO-HOSLZVYOT°V Z8862L°T~ ¥0-dZT8VO0E"V 6S6LTZ"S 00000°8T
8€£0600°T LSEZ8°Z6 B8O-ES69L08Z°¥ 86ELYL T~ VO-EALPTZOPE Y €EVBTIC S 00000°LT
8€0600°T OL6LS %6  80-AVLLOG6E"V SY8Y9L T~ ¥HO-EVSEBGLE Y ¥888T2°S 00000°9T
8€0600°T €CEGE*96  B80-TL90Z6TS¥ 02Z22Z8L°*T~ ¥Y0-dA6SVE6TYV V¥ YEE6TZ S 00000°ST
8£0600°T ZIPYT°86 BO-AESOTIVO ¥ LZS66L°T~ bv0-UZ8VLBSY ¥ S9L6T2°S 00000°%T
6£0600°T LZ256°66 80-FOT96V9L°Y 99L9T8°T- vO-ATHVY086V°¥ 002022°S 00000°€T
6£0600°1T 9LLL*TOT B80-HET09068°% 9€6EEB T~ VO-TLSEZLES ¥ 0£9022°S 00000°2T
6£0600°T TOZ9°€0T 80-aAbP608T0°S 0b0TS8°T- ¥O-E0SZEILS YV £€60122C°S 00000°TT
0v0600°T L6LY*SOT  80-F9LYVLYT°S LLO898 T~ ¥HO0-FLETESIO V¥ SLYT2Z°S 00000°0T
0%0600°T £9GE€°LOT 80-E68998LZ°S 670588°T- ¥0-FLEOZYSO V¥ 1L8122°S 000000°6
00600°T 86%Z2°60T 80-H099LTTI¥?°S 9656T06°T~ ¥0-3¥966Z69°Y LLZZZZ°S 000000°8
0%0600°T TO9T*TIT  80-FLOVLOVS°S 86L8T6°T—- VO-IYV69TEL"Y 6L9222°S 000000°L
0v0600°T €LB80°ETIT 80-dZ8T9E€B9°S 9LGGE6° T~ VO-AES6Z0LL Y 880£22°S 000000°9
T$0600°T £€T€0°STT 80-3068€2Z8°S 2622S6°T- v0-320T8808°% ebveez s 000000°S
Tv0600°T 6T66°9TT 80-I8590£96°S $%6896°T- PO-FETEZLYB b 9€8€2Z°S 000000° ¥
T$0600°T 1696°8TT  80-98959S0T°9 9€£5G686° T~ ¥0-F0H95588°V ARA ZAAL 000000°€
T¥0600°T 0€96°02T 80-IT69T0SZ°9 $90200°2~ ¥Y0-IZBOBEZ6°¥ SLS¥ZZ°S 000000°2
Z¥0600°1 €E€L6°2ZT 80-3SOT996E°9 £€68T0°2~ ¥$0-T8996T196° ¥ X T3 ZAAL 000000°T
Zv0600°1T 0000°S2T 80-T6886%PS5°9 Iv6b€0° 2~ H0-FYOV0000°S 862Z52Z°S  000+30000000°0
(Zn0°*0ZATIV) T'IIA LNIINO
0°0 *0001 S*ehbe~-  9EHHOS°Z 9T6°T 0T-30S2°% 0°001 *GZETOT
0°8T 0°'T
*0001 0°0
0°'T T 0°s2T Z°s 0°00§

(aNI*OZH'TIV) FIIA INANI

(9T-vT STUNOIJ) dO¥A WAIYM FUNd NOYOIW-00S ¥Od SIATIA INJINO GNY INANI dONd WWNDOUd



¢66800°T
¥66800°T
966800°T
866800°T
666800°T
T00600°T
¢00600°T
¥00600°T
S00600°T
900600°T
L00600°T
800600°T
600600°T
0T0600°T
TT0600°T
¢T0600°T
€T10600°T
¥T0600°T
STO600°T
910600°T
9T0600°T
LT0600°T
8T0600°T
6T0600°T
6T0600°T
020600°T
T20600°T
T20600°T
¢20600°T
€20600°T
£€20600°T
¥20600°T
¥20600°T
§20600°T
§20600°T
920600°T
920600°T
L20600°T
L20600°T
820600°T
8¢0600°T
620600°T
620600°T
0€0600°T
0€0600°T
TE0600°T
TE0600°T

8Tosv - 0c
602¥8°0¢
€566¢°1¢C
§8869°1¢
OETLTI"2C
og9zL9 - ee
8T10C°€C
BESSLET
SovEE" VT
L9gE6 ¥
vTL9S°S¢T
T86tC°9¢
Tv968°9¢C
oL9es°Le
stoce 8¢
yvL90°62
LyLe8 62
CEOE9°0E
T8Sv¥° 1€
LLEBC" CE
oov¥T°tE
€€92C0°vE
¢90t6°ve
69958 °S¢E
6EV08°9¢€
LSELL"LE
OTvoL 8¢
¢8sLL 6¢E
65808°0V
0€298° 1V
T89€6°CY
66TEQ0 V¥
ELLYTSY
T6€8C 9P
ovovv- LY
OTLT9 8V
88ETB 6V
§90€0°1S
(SYAR: I AKA]
69€CS°ES
LLE6L VS
0¥S60°9S
0SO0TP°LS
96vPL*8S
0L860°09
T9TLY 19
T9€98°¢29

letl

60-JLELYB00°T
60-FE9CEYBT T
60~FS99SELE"T
60-FLBYTILS" T
60-36880C6L°T
60-30TSPvTC0°¢C
60-dgsetvoc ¢
60-~dES52025°¢C
60-3259968L°C
60-FCT8VCLO"E
60-d6L9L89E"°E
60-30E6SBLIY"E
60-30¥20200° ¥
60-FSEETEEE D
60-3T666689° YV
60-E669VS0°S
60-FLOTECED S
60-d0VT6528°S
60~-dTE6SCEC" 9
60-dTTEVES9°9
60-d9TTS880°L
60-F96T6LES" L
60-390¥LT00°8
60-d¥85008¥V°8
60-d¥856¢2L6°8
60-d¥8¢2S08V°6
80-d9582000°T
80-J0E00VSO°T
B80-HULETZ60T"T
80-aA¥926S9T°T
80~-d86VTVCC° T
80-HLC68EBC" T
80-dBEITSVE"T
80-HLTL6LOY" T
80-dESCETLY"T
80-FSEECBES" T
80-FTSOLS09°T
80-d68VLVLO"T
80-UTELESVL T
80-d¥98SLTI8"T
80-F9L6ET68°T
80-30518996°T
80-FCZLYBEVO°"C
80-d620S¢cT ¢
80-d0T6L202°C
80-FE0CLYBC C
80-3¢66¢89€°¢C

LESO99E° 0~
90ESL6E"O-
LsT982V° 0~
osvL85V°0-
168998%°0-
€0009T5° 0~
L99STv¥S° 0~
S06L99S5°0-
9€6916S°0~-
SL6¢9T9° 0~
902¢90v9° 0~
86L9%99°0~-
£68%889 0~
€2902TL 0~
90TVSEL O-
0S¥S8SL 0~
8vLYTI8L 0O~
T602v08°0-
855L9¢8° 0~
TZctev8° 0~
ESTETILB O~
80v€EE68°0-
£s02si6°0-
LET69E6° 0~
s0L¥8S6°0-
¢1886L6° 0~
0STTO00° T~
0s8ceco T~
9LCEVO T~
vivo0° T~
6L8¥80° 1~
€6¥S0T T
§86SCT°T-
6SE9VT T~
LT999T "1~
29L98T T~
L6L902° T~
geLoce 1~
Evsove 1
68¢99¢°1-
¢L8S8C T~
S8BESOE" T~
oosvece " T-
LTTVPE T~
oveese T~
69¥C8E T~
90SsTOob 1~

vo-gcLocvve T
Y0-UEBBICTE" T
Y0-3¢08T6LE T
vo-aT668EVY°T
Y0-dEBEOLOS T
v0-dE89LBIS°T
vo-asvoceco°t
y0-aoTv¥889°1T
Yo-dseLSovL T
¥0-36CTLEOB T
¥0-381266S8°T
v0-u89LEST6°T
v0-356£8696°T
¥0-30599€¢0°¢
¥0-3s2089L0°¢C
v0-3o96ce6cI T
v0-asvy8iTsl "¢
¥0-d0v0sceEC-¢
¥0-3698¢€EBC"C
¥0-d929S€EEE"C
v0-39LS5EEBE" T
Y0-3TL69CEY°C
v0-aEE09TI8Y°C
¥0-3L9600€S°C
v0-36961T8LS T
¥0-30TC6S¢29°¢C
vo-avosceLo¢
$0-3080€0¢CL"*C
¥0-d¥000L9L"°C
PO-TS9LEETB" T
vo-aLsvvess° e
¥0-30622506°¢C
¥0-36LCL0S6°C
¥0-86556566°¢
vo-3sceeovo-¢t
Y0-dELEY9SBO°E
¥0-3¢80TOET "€
vo-daovvevit €
v0-d9TSESIC E
v0-¥98ETC9C" €
$0-d0ZTLSOE"E
v0-d9LLOGVE"E
vo-avcvecee e
YO-FSTTICSEY "€
YO-FET66LLY E
¥0-u898S0¢S°€E
Y0-UEE00E9S "€

88EIVT"°S
9vsevtT° S
L6SCST°S
6LESST S
998LST"°S
06€09T°S
§¥SC9T°S
y99%¥91°S
TE999T"°S
0€S89T°S
EEEOLT"S
TPTCLT S
YbLELT S
LYESLT"S
0E69LT"S
68EBLT"S
¢286LT" S
veT1I8T"°S
§LSC8T"°S
TEBEBT S
880S8T*S
88¢98T°S
STSLBT S
60988T°S
02L68T S
9¢806T°S

6E8ST6T"S

¥98¢61°S
LSBEGT" S
908¥6T°S
9SLS6T*S
€9996T°S
T196L6T°S
cev861°S
08¢66T°S
LotTo0C" S
§2¢600C°S
90L102°S
LLyeoe-*s
LECEODC"S
LL6EOC"S
0TLv02*S
8s¥s02°S
00t902°s
8LL90C"S
evvL0C*S
10T802°S

00000°¢c8
00000°T8
00000°08
00000°6L
00000°8L
00000°LL
00000°9L
00000°SL
00000°¥L
00000° €L
00000°CL
00000°TL
00000°0L
00000°69
00000°89
00000°L9
00000°99
00000°S9
00000°¥9
00000°€9
00000°29
00000°T9
00000°09
00000°6S
00000°8S
00000°LS
00000°9S
00000°SS
00000°¥S
00000° €S
00000°2S
00000°TS
00000°0S
00000° 6%
00000°8¥
00000°LY
00000° 9%
00000°s¥
00000° %V
00000° €Y
00000°2V
00000° TV
00000°0V
00000°6€
00000°8¢
00000°LE
00000°9€




¢56800°1
€56800°T
T96800°T
L96800°T
TL6800°T
SL6800°T
6L6800°1T
€86800°T
§86800°1
L86800°1
066800°T

Ly96V 8T
ceE66v°8T
9¢1€£S°8T
L6009°8T
TL80L" 8T
80¥58°8T
1¢9€0°61T
66€SC° 6T
¥2905°61
T6T6L 6T
STOTT °0C

lwbl

000+30000000°0 000+30000000°0

¢1-a86%91S6° ¥
TT-HE99€ETLI "€
TT-I6LCTSTIL 8
OT-IFLSEOPES T
OT-dZ6C6EVE"C
OT~3L6LTS6C €
OT~dTLCTYBE " ¥
OT-a%€€8809°S
OT-HCELSLI6°9
0T-avLS96Sv 8

¢0-d1C666VE" T~
€0-d302S99L0°S~-
€0-820LL088°8~-
TEOLOCT 0~
€0E6EQT "0~
Tvv1002°0-
096T5€2°0~
ViTT692°0-
6550¢0€°0-
ceE8LvEE O~

000+d0000000°0
SO-A9TELYTTI C
SO-ELTVOECT ¥
S0-36S¥8005°S
SO-dTTIoLT¥9 "9
S0-#y6v86¥9°L
S0~-dESL969S°8
S0-dsyshseh 6
V0-HLEOCEZO T
Y0-3T0E6660°T
Y0-FESCYELT T

00000°02
06€S80°S
v6€L60°S
veegot s
€06ETT"S
§9¢2021°S
9LLSCT"S
OT80ET"S
9¢CSET"S
CEC6ET"S
Lese¥t*s

0Lo6L°C6
00000°¢6
00000°T6
00000°06
00000°68
00000°88
00000°L8
00000°98
00000°s8
00000°¥8
00000°€8




Imbl

Zv0600°T bvS6°81TZ OT-TO0S6Z8LI°S LELOVYO*Z- PYO-IBEOSETO°S 9Zv¥s2Z°S . 00000°SE
Zv0600°T €E00°T22 60-dB8LEGLZO0°Z ¥90L50°2~ ¥0-FSYOVISO°S SLLSZZ"S 00000° %€
£90600°T S890°€2Z 60~-U9E€8GLSS € CEEELO"Z~ HO-IZEVEGBO°S 821922°S 00000° €€
€¥0600°1T 00ST*SZ2 60-IS8E890T°S T¥S680°2- ¥H0O-TGOVTILZT®S L9b9ze s 00000°2¢€
€v0600°T 9LbZ LZZ  60-EH9LLSLY*9 T69S0T°2~ H0~IS6S8V9T°S ¥08922°S 00000°TE
€¥0600°1T €T9€°62C 60-F60LVV9Z°8 S8LTIZT 2~ Y0-TS66¥202°S LETLZZ"S 00000°0¢€
€90600°T TI6¥°TE€2 60-30V662L8°6 028LET 2~ ¥0-T92900VZ°S 89%L22°G 00000°62
€¥0600°T OLE9°*EEZ  8O-FLTIVTIOST T 66LEST 2- ¥0O-AS6VSLLZ*S LO8LZZ S 00000°82
Y¥0600°T L86L°SET  BO-AETB6VIE T ZCL69T -~ ¥H0-d6T96HTE"S 121822°S 00000°LZ
¥%0600°T Y9L6°LEZ  80-H9GZ8IBY°T 8865812~ ¥0-IB66ZZSE°S TEY8ZEC"S 00000°92
¥¥0600°T 669T°0%¥Z 80-FST890S9°T 00¥T02°2- ¥O~-I559568€°S GGL82C"°S 00000°52
¥¥0600°T T6LE'ZYC  B80-HV9IGSTZS°T SSTLTZ 2~ ¥0-AH8GLOCH"S 8Y¥0622°S 00000°¥2
S¥0600°T cvo9° v¥Z  80-HOLSYPY6E6°T 9682€2°2~ Y0-ISTBBEOV°S 9GE£622°S 00000°€2
S¥0600°T 6¥¥8°9%¥Z 80~-FS06E69T°Z £058%2° 2~ P0-T9EE600S°S L99622°S 00000°22
S¥0600°T ZT0T*6¥C BO-EBEIEIVE‘Z 960%92°2~ H0-F9LT6LES S 096622°S 00000°T2
S¥0600°T TELE*TSZ  80-FZYBESZS°C GE96LC°2~ H0-I6TEBYVLS"S S5Z0€Z°S 00000°02
SY0600°T ¥099°€SZ 80-AE8SYI0L°CT £2TS562°2~ H0-JILOBOTTI9°S £9GS0€2°S 00000°6T
S¥0600°T €€96°652 B80-IEE65688°2 9G8S0TE* 2~ H0-TALZOWBY9°S PEBOEZ"S 00000°8T
9%0600°T ST8Z°8SZ 80-A996LVLO°E 8E6SCE*Z~ ¥0O-U68LTS89°S 9TTIEZ" S 00000°LT
9¥0600°T TST9°09Z 80-dATSLOZ9Z°E L9CTVE 2~ VO-TSOEBTZL®S 68ETEC"S 00000°9T
9%0600°T T¥96°29Z 80-HOSEVISV°E 9%¥595€° 2~ VO-HIBIVBSL®S 8L9TEZ"S 00000°ST
9%0600°T Z82E°S92 80-FOVP88ZYI°E CLLTLE 2~ PpO-IEZH6V6L S 8Y6TET" S 00000°%T
9¥0600°T 9L0L°L9C 80-AT8ZH9€8°E 8¥698€°2~ HO-ILVOVTIES S LTZZEZ"S 00000°€T
9¥0600°T T20T*0LZ 80-IGELOZEO° ¥ ¥L0OZ0V° 2~ ©0-F6VOBLOB°S 68¥2€2°S 00000°2T
L¥0600°T LITS2ZLZ 80-39828622°'V 6VTLTIV 2~ $O-ISYHYTVO6°S ovLzZee s 00000°TT
LY0600°T v9e6°vLZ _ 80-d986962V° ¥ YLIZEY T~ ©O~TA9ECTHOV6°S TZOEEZ"S 00000°0T
LY¥0600°T TOLE LLZ 80-H6069TE9°V 0STLYY 2~ VO-FEEV99L6°S 89CEET"S 000000°6
L%0600°T LOEB*6LZ 80-ASTTSSES 'V 9L029%°2~ $0-J9€082T0°9 9ZSEEL"S 000000°8
LY0600°T 200€°28Z 80-AT890TV0°S bs69LY 2~ Y0-EV906870°9 8LLEEZ" S 000000°L
8%0600°T 9v8L°¥8Z  80-AL99V0SZ°S Z8LI6Y*Z~ P0-ASTS6980°9 LTObEZ"S 000000°9
8¥0600°T 8€8Z°L8C 80-FOVTOTOV°S £95905°2- ¥0-IS6E60ZT°9 (A4 A X AL 000000°S
8¥0600°T LL6L*68Z 8O0-FSLILEL9'S 962125° 2~ HO0-ALTLBIST 9 0TSYEZ"S 000000 ¥
8¥0600°T £92€°26Z2 80-IBZ8S888°S I86S€5°C~ ¥0-HOBYLZ6T"9 99LYEZ"S 000000°€
8¥0600°T 9698°¥6Z2 80-HOLT9SOT'9 6T9085°2— ¥0-d569S822°9 TZ6VET" S 000000°2
8¥0600°T oLeh L6 80-AZLZBYZE"9 012S9S° 2~ ¥HO-ABSEED9Z 9 66TSEZ"S 000000°T
8¥0600°T 0000°00€ 80-T68TZ9VS°9 GSGL6LS°2~ YO-HTTI6V000E°9 69%S£2°S  000+J0000000°0
(1no°*0oZHIYYI) FTIIJ INAINO
0°0 *000T S°ehbe~ 9IVV0S*Z 9T6°T 0T-30S2°v 0°00T *GZETOT
0°8T 5°0
*000T S°0
0°T T 0°00¢ Z°'s 0°0€9

(aNI*0ZHI¥YG) HIIJ INAGNI

(9T-0T SEUNOIJ) TINANOAHOD IYANI HIIM JO¥d ¥AIYM NONOIH-0£9 ¥OJd STIIA INAINO ANV INJNI JO¥d WWNOOud



cv0600°T
¢y0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
ev0600°T
¢vo600°T
Zv0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
ev0600°T
¢y0600°T
cv0600°T
cv0600°T
cv0600°T
ev0600°T
2v0600°T
¢r0600°T
cv0600°T
¢v0600°T
tv0600°T
¢v0600°T
cv0600°T
c¥0600°T
¢v0600°T
cv0600°T
cv0600°T
e¢v0600°T
2v0600°T
tv0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T

Tvieect
oeve“*sct
6EBELCT
L8TV 62T
9ESY°TET
S88YVEET
vECS SET
€8GG°LET
CEBS 6ET
1829°TVT
0€99°€Evt
6L69°SVT
8CEL LYVT
LL9L 67T
§208°1IST
YLEB EST
€2L8°SST
CLO6°LST
T2v6°6ST
0LL6"T9T
6TTO V9T
8970°991
9180°89T
SSTT 0LT
PIST CLT
€98T VLT
(ARAAS-TAS
T9S2°8LT
0T6C°081
65¢€° 28T
809€°¥8T
LS6E°98T
90EV °88T
vsov 061l
£00S°C6T
CSES° V6T
ToLS 96T
0509°86T
66€£9°00¢C
8bL9°C0¢
L60L°¥v0C
9vvL 902
veLL*80C
EVT8°01C
cevs-cic
¥88°¥1C
06T6°9T¢

IOWI

000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+380000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+%0000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0

oes¥e0° ¢~
oe8¥ve0° ¢~
oe8¥e0°c~
oesve0 ¢~
oe8veE0°C-
oesve0°2-
068%¥£0° 2~
068Y¥E0°C-
oesve0° e~
oe8s¥e0° ¢~
068¥€0° ¢~
oesveo*c-
068vE0°C—
o68ve0°C~
oesve0° ¢~
068vE0°C~
oe8¥eE0°C-
oe8¥€0° -
068vE0°C-

068¥€0° 2~

068v£0°C~
oesve0* ¢~
oe8ve0*2C-
oesv€0°c-
oesve0° ¢~
oesveo* e~
oe8vE0"¢-
oesve0* ¢~
068¥E0°C~
101323 400 Ry
oes¥e0*Cc-
oesve0° e~
068v€0° ¢~
068v€0°¢-
o6e8veE0* ¢~
0e8veE0° ¢~
068v£0° ¢~
068v£0°¢-
oesve0°* ¢~
068v£0° ¢~
068v£0°C-
oesve0* 2~
068¥£0°C-
101323 20 Ay
oesve0‘c—-
oesvE0°*¢-
oesve0° 2~

¥0-¥9£SE000°S
v0-39£5€000°S
¥0-¥9ESE000°S
¥0-d9€SE000°S
¥0-39€SE000°S
Y0-H9ESE000°S
$0-39€SE000°S
Y0-E9ESE000°S
Y0-H9ESE000° S
¥0-39€SE000°S
¥0-F9€SE000°S
Y0-F9€ESE000°S
¥0-d9€£SE000°S
Y0-d9€ESE000°S
¥0-39€£SE000°S
¥0-A9ESE000°S
v0-d9€ESE000°S
Y0-g9€SE000°S
¥0-A9€SE000°S
Y0-39€S€000°S
Y0-E9€ESE000°S
¥0~-F9ESE000°S
Y0-d9€SE000°S
¥0-39€SE000°S
¥0-F9€SE000°S
¥0-89€ESE000°S
¥0-39€SE000°S
¥0-E9€ESE000°S
Y0-H9€SE000°S
¥0-d9€S€000°S
¥0-d9€SE000°S
¥0-d9€SE000°S
¥0-"9€SE000°S
Y0-d9€SE000°S
0~-H9ESE000°S
Y0-39€SE000°S
$0-d9€SE000°S
$0-d9€SE000°S
¥0-E9€£SE000°S
¥0-~-d9ESEO00"S
¥0-39€SE000°S
¥0-A9ESEO00°S
$0-d9€SE000°S
¥0-d9€ESE000°S
¥0-d9€SE000°S
¥0-d9€ESE000°S
¥0-d9€SE000°S

00000°0¢
00000°02
00000°02
00000°02
00000°02
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°02
00000°0¢2
00000°02
00000°02
00000°02
00000°0¢
00000°02
00000°0¢
00000°02
00000°0¢
00000°02
00000°0¢
00000°02
00000°02
00000°02
00000°02
00000°0¢
00000°02
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢

9L666° 18
9L666°08
9L666°6L
9L666°8L
9L666°LL
9L666°9L
9L666°SL
9L666° VL
9L666°EL
9L666°CL
9L666°TL
9L666°0L
9L666°69
9L666°89
9L666°L9
9L666°99
9L666°S9
9L666°¥9
9L666°E9
9L666°C9
9L666° 19
9L666°09
9L666°6S
9L666°8S
9L666°LS
9L666°9S
9L666°SS
9L666° VS
9L666°ES
9L666°CS
9L666°TS
9L666°0S
9L666°6Y
9L666°8Y
9L666°LY
9L666°9%
9L666°SY
9L666° VY
9L666°EY
9Le66°CY
9L666° TV
9L666°0V
9L666°6¢
9L666°8€
9L666°LE
9L666°9¢E
9L666°S€E



Tv0600°T
¢v0600°T
¢v0600°T
¢v0600° T
¢v0600°T
¢v0600°1
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
cv0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°1T
¢v0600°T
Zv0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°tT
¢v0600°T
¢v0600°T
¢v0600°T
¢v0600°T
cv0600°T
¢v0600°T
¢v0600°T
tv0600°T
tv0600°T
¢v0600°T
¢v0600°T
¢v0600°T
cv0600°T
¢v0600°T
¢vo600°T
cv0600°T
¢v0600°T
¢v0600°T
cv0600°T
¢v0600°T
ev0600°T

9cvLe°Le
sTe0L 62
vovvL-te
€68LL°EE
CBETB"SE
TLev8-Le
09€88°6¢
6¥8T6° TV
BEES6°EY
L2886°SY
9TEC0°8Y
¥0850°0S
£6260°2S
€8L2T S
eLT9T 9§
T9L6T°8S
6v2EC 09
8€L9¢C° 29
8¢20tE°¥9
LTLEE" 99
90¢2LE B9
veo0v-0L
€E8TVV CL
cLILY VL
T9TIS 9L
0s9vs°8L
6€18S°08
8¢919°¢8
LTTS9°¥8
90989°98
S602L°88
¥8SSL°06
€LO6L"C6
295¢8°¥6
TS098°96
0vs68°86
€0€6°001
€596°¢0t
T000°S0T
0SEO0°LOT
8690°60T
LYOT°TTT
96ET°ETT
SPLI STT
¥60C°LTT
gEvve 6Tl
geLe ICt

lﬁwl

000+30000000°0
000+30000000°0
000+30000000°0
000+20000000°0
000+30000000°0
000+80000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+40000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000%0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0

oe8vE0° 2~
01353 200 A
oesveE0° 2~
oesvE0 ¢~
oesve0°2c-
068¥€0° 2~
068¥€0°2-
068V€0° ¢~
068vE0°C—-
o68vE0° 2~
o68¥€E0"C—~
068%€0°C~
068¥E0°C~
068vE0°C~
068vE0"C~
o68v€0°C~
068v€0°C~
o6s8vE0 ¢~
01323 200 R A
068v€0°C~
oesve0°Cc~
o68vE0°C-
o68yt0°C~
oesbE0°C-
oesve0° ¢~
oesve0*Cc-
oegve0° 2~
oesve0*Cc-
o68v€0°C-
oe8¥E0° 2~
01323200 Rl Ay
oe8¥t0°C-
o68ve0°C-
o6e8¥£0°c~
o68vE0°C~
o68vE0°C~
oesve0°C-
068¥€0°C~
068YE0°C~-
oesyt0° 2~
o68v€0°C~
o68vE0°C—
068vE0° 2~
o68vE0° 2~
oesvt0* ¢~
o68vE0°C~
068vE0°¢-

$0-d9€S€000°S
Y0-d9ESEO000°S
¥0-H9€SE000°S
Y0-d9€SE000°S
Y0-d9E€SE000°S
Y0-d9ESE000°S
¥0-39ESE000°S
Y0-H9€SE000°S
Y0-dF9ESE000°S
Y0-d9€S€E000°S
Y0~d9€S€000°S
¥0-H9ESE000°S
¥0-d9€S€E000°S
¥0-E9€SE000°S
¥0-d9€S€000°S
¥0-E9€SE000°S
¥0-d9€SE000°S
¥0-89€SE000°S
Y0-89€SE000°S
¥0-d9€S€000°S
¥0-89€SEC00°S
Y0-89€S€000°S
Y0~-E9€ESE000°S
Y0-89€S€E000°S
¥0~-39€SE000°S
¥0-89€S€000°S
¥0-d9€£S€000°S
Y0-89€S€000°S
¥0-d9€SE000°S
¥0-H9ESE000°S
¥0-89€ESE000°S
¥0-89€S€000°S
¥0-89€S€000°S
¥0-89€SE000°S
¥0-d9€S€E000°S
¥0-F9€E€S€E000°S
¥0-E9ESE000°S
¥0-49€S€000°S
¥0-d9€S€000°S
¥0-ISESE000°S
Y0-d9ESE000°S
¥0-¥9€ESE000°S
Y0-d9€S€000°S
Y0-39€ESE000°S
¥0-ISESE000°S
v0-39€SE000°S
v0-39€ESE000°S

00000°0¢
00000°0¢
00000°0¢
00000°02
00000°02
00000°02
00000°02
00000°0¢
00000°02
00000°02
00000°0¢
00000°02
00000°02
00000°02
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°02
00000°02
00000°0¢
00000°0¢2
00000°0¢
00000°02
00000°0¢

00000°0¢ -

00000°02
00000°0¢
0000002
00000°0¢
00000°02

8666°8CT
8666°LCT
8666°9¢T
8666°SCT
8666°VCT
8666°€CT
8666°CCT
8666°1CT
8666°0CT
8666°61T
8666°8TT
8666°LTT
8666°9TT
8666°STT
8666 V1T
8666°ETT
8666°CTT
8666°TTT
8666°0TT
8666°60T
8666°80T
8666°LOT
8666 °90T
8666°S0T
8666° V0T
8666°€0T
8666°¢COT
8666°T0T
8666°00T
9L666°66
9L666°86
9L666°L6
9L666°96
9L666°S6
9L666° V6
9L666°E6
9L666°26
9L666°T6
9L666°06
9L666°68
9L666°88
9L666°L8
9L666°98
9L666°S8
9L666°¥8
9L666°E8
9L666°¢8




¢v0600°T
¢v0600°T
¢v0600°T
¢¥0600°T
tv0600°T
¢v0600°1T
¢v0600°T
tv0600°T
tv0600°Y
tv0600°T
¢v0600°T
¢v0600°1
tv0600°T
¢y0600°T

lel

000+30000000°0 000+d0000000°0

S690C2°T
¥8sssc°t
vLv062°S
voesce L
£9209€°6
Y1S6E°TT
€00EV°ET
cevov St
T866%°LT
oLves 6T
6569S°1¢
8v¥09°€c
Le6E9 S

000+30000000°0
000+d0000000°0
000+30000000°0
000+d0000000°0
000+380000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+d30000000°0
000+30000000°0
000+30000000°0
000+30000000°0
000+30000000°0

oesve0°c-
o68ve0° ¢~
068¥€0°C~-
o6svc0° -~
068¥€0°C~
oesve0° ¢~
oesvE0°C-
068¥€0°C-
068¥€0°Cc~-
o68¥e0° ¢~
pesveo*ec-
068¥€0° ¢~
068¥€0°C-
068¥€0°C~

¥0-~-d9€SE000°S
0-d9€SE000°S
Y0-E9€SE000°S
¥0-E9€S€000°S
¥0-39€S€000°S
¥0~-d9€S€000°S
¥0-d9€SE000°S
¥0—-H9ESEO000°S
¥0-d9€S€000°S
v0-H9€ESE000°S
Y0-~-I9€ESE000°S
¥0-d9€SE000°S
Y0-F9€ESE000°S
Y0-d9€ESE000° S

00000°0¢
00000°02
00000°0¢
00000°02
00000°0¢
00000°0¢
00000°02
00000°0¢
00000°02
00000°0¢
00000°02
00000°02
00000°0¢
00000°0¢

966S°CVT
8666°T¥T
8666°0%1
8666°6ET
8666°8ET
8666°LET
8666°9€T
8666°SET
8666 °VET
8666°EET
8666°CET
8666°TET
8666°0€ET
8666°62CT



Distribution:

10

—

N = o

Patrick M. Gavin

Gavin Consulting

1599 Krebs Court

Newark, Ohio 43055

MS 0767 B. A. Boughton, 5514

MS 0767 B. W. Marshall, 5514

MS 9018 Central Technical Files, 8523-2
MS 0899 Technical Library, 4414

MS 0619 Review & approval Desk, 12630

For DOE/OSTI

-83-




