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ABSTRACT 

y&:, G. T. 19S0. Trd'isport and dispersion of pol lutants i n 
surface impoundments: A f i n i t e dif ference model. 
ORNl-5521. Oak R d i e National Laboratory, Oak Ridge, 
Tennessee. 100 pp. 

A ;.e.'face impountii&stit ttodel by f in i te -d i f fe rence (SIMFD) has been 

deveJvptKi. SIJffD computes t i e flow ra te , ve loc i ty f i e l d , and the 

cone nlrat tan d is t r ibut ion of pollutants in surface impoundments with 

any n>nber of islands located within the region of in teres t . 

Theoi^tic*? derivations and numerical algorithm are described in 

Je ta i l instructions fa r the application of SIMFD and l is t ings of the 

F0RTR"S IV source program are provided. Two sample problems are given 

to ir iustriata tka appl icat ion and va l id i ty of the model. 
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I. INTRODUCTION 

Areas near surface water impoundments, either natural or man-made, 
have traditionally been the centers of industrial growth. A basic 
reason has been their capacity to receive, dilute and assimilate 
unwanted effluents. In recent years, however, the rapidly increasing 
quantities of such effluents and the growing concern over preservation 
of environmental quality have led to the need for rational planning of 
the utilizatir of impounding waters, instead of allowing uncontrolled 
expansion. 

A major technical problem associated with such planning strategies 
is the prediction of how an effluent will migrate in a given body cf 
water. The answer to this question is by no means simple. It involves 
knowledge of the flow field, on one hand, and the physicochemical 
characteristics of the pollutants on the other. The complex flow 
patterns in the surface water depend on meteorological conditions, 
bottom topography, boundary geometry, inflows, and outflows. To gain 
insight into the natural processes, three approaches may be followed: 
(1) direct measurements, (2) hydraulic modeling, and (3) mathematical 
modeling. 

Measurements in water bodies are not only very expensive and site 
and time specific, but by themselves they cannot provide an adequate 
overall view of the processes of interest. However, they are necessary 
in conjunction with models of approaches (2) and (3), since they 
provide data required for input or for verification purposes. 
Hydraulic models can yield a very detailed picture of the phenomena, 
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but considerable difficulties are encountered in the proper scaling of 

all relevant factors, inevitably resulting in some degree of 

simplification of the representation. They are, in general, 

site-specific and also are much more expensive than mathematical 

models. This last category consists essentially of the representation 

of the actual processes by mathematical equations, which are 

subsequently solved by analytical or numerical techniques. The more 

complex the mathematical representation, the more difficult, but 

supposedly the more accurate, the solution becomes. Mathematical 

models are relatively inexpensive and general enough so they they can 

be applied to different areas with only minor changes. 

With the widespread use of high-speed computers, incresingly 

detailed mathematical formulation can be handled by various numerical 

methods. Several two-dimensional computational algorithms have been 

developed to describe the transient flow patterns in a water body (Lee 

1972, Leendertse 1970, Simnons 1973, Liggett 1975, Abbott et a \ 1975, 

Yen 1976). However, numerous occasions exist that do not warrant the 

application of novel transient flow analysis. Furthermore, published 

transient models applied to a specific case often have the unfortunate 

characteristics of being Inoperative when applied to a different 

problem. Thus, operational steady state flow models, which would yield 

adequate and reliable solutions of flow equations for a wide range of 

problems, are required for many situations. This report presents the 

development of one such model by alternating direction Implicit (ADI) 

finite-difference method. 
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From a practical viewpoint, the main interest is not the flow 
field but rather the transport and dispersion of pollutants within a 
given flow field. Therefore, the information obtained from a 
hydrodynamic model is subsequently used as input to a pollutant 
transport model. The latter normally solves some form of the 
advective-dispersive equation, expressing the mass balance of the 
constituent of interest. Again, the ADI method is employed for solving 
the transport equation. 
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I I . MOOa DEVELOPMENT 

The space variations of the velocity from discharge, intakes, 

inflows, and outflows are simulated with a two-dimensional steady state 

hydrodynamic model. This is a modified version of the model developed 

previously (Yeh et a l . 1973). The spatiotemporal variations of the 

pollutants (mass or thermal) are calculated with the aid of numerical 

solution of mass or thermal balance equation. The solution .nethods for 

both hydrodynamic and pollutant transport models are the alternating 

direction implicit (ADI) f inite-difference scheme. 

I I . 1 Hydrodynamic Model 

The water in a surface impoundment is three-dimensional in 

nature. Because the flow is mainly horizontal and the impoundment is 

usually shallow, i t is assumed that pressure is hydrostatic. 

Furthermore, only macro-velocity variations are considered. The 

effects of small-scale velocity fluctuations are combined with 

viscosity into shear stress terms. The equation of motion may be 

written as 

3U + u au + 3u + 3u , _ 1 jfc + 1 ^\z + f ( 1 ) 

3t u ax 3y * 3Z p 3x p 3Z V A / 

iv + £V + iv a v s . l a L + l ! j £ . f u ( 2 ) 
at ax, ay az P ay P az , u lt' 

'jp/az + pg = o (3) 

where u, v, and w are the velocity components in he x, y, and z 
directions, respectively, p 1s the density of water, p is the pressure, 
g is the gravity acceleration, f is the corlolis coefficient, t 1s the 
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time, and T and T are the combined apparent and viscous stress 

components in the x and y directions, respectively. I t must be noted 

that terms, 3 ^ / ^ , 8 * x y / 3 y and 3T /3x, ^ P y , in Eqs. (1) 

and (2), have been omitted because they are small compared to terms, 

3x /3z and 3 T

V 2 / 3 Z » respectively, 

The equation of continuity of fluid mass is 

| u + | v + | w « 0 ( 4 ) 

3x 3y az K ' 

Because of the complicated boundary of a surface impoundment and 

the difficulty of dealing with three-dimensional computations of fluid 

flow, the problem is reduced to a two-dimensional one by vertical 

integration of the equations of motion and continuity. The nonlinear 

a^veccive acceleration term is usually a small order of magnitude in 

comparison to the pressure or bottom frictional terms, and flow 

operation over the resident time is normally steady. Therefore in this 

report it will be assumed that the flow is steady and nonlinear 

advective terms are negligible. The validity of these assumptions is 

demonstrated in Appendix A. With these assumptions, the vertically 

integrated equations become: 

fv - g | n + 1 (Tw . T

b ) = 0 (5) 
M 3x p(h + n) v x x' v ' 

f u " - 9 f + T r H ^ ' ^ = 0 (6) 

.3> + n)u + 3(" + n)v , 0 

ax ay (7) 
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where n is the water surface elevation above the st i l l water level, h 

is the water depth, and i * i* and T£, -r are ihe shear-stresses 

due to the wind and at the bottom, respectively (Fig. 1). The 

vertically averaged velocity components, u and v are given by 

n 
f 
-h 

and 

n 

1 n 

u = jpj-^ / u(x,y,z)dz (8a) 

n -h 

The surface wind shear stress components, T * and T * 
x y 

dependent on the meteorological conditions, may be given by the 
following equations (Van Dorn 1953): 

T* - P ak alwlW x, tj - P ak a|w|W y (9a) 

where ;>., is the air density, k is the wind stress coefficient, a a 
W and W are the wind velocity components in the x- and 

/ 
y-directions, repectively, and |W| = At + Vr is the wind 

x y 
speed. 

The bottom stress components, T ^ and T^, were &ssumed to 
x y 

be proportional to the squared velocity for turbulent flow (Leendertse 

1970): 

- pCf • # + v 2 u : TJ = pCf A2 * v 2 v (9b) x r~r - y 

in which C^ is the friction factor, depending on the bottom roughness 
and water depth (Wang and Connor 1975). 
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Fig. i . Definition sketch of vert ical ly integrated variables. 
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These bottom stress components may also be assumed to be linearly 

proportional to the velocity component for laminar flow (Schlichting 

and Kestin 1968): 

Tx = ^ " s 0 T y = * U s * ( 9 c ) 

where k is the linearized frictional coefficient and U is a 
representative velocity scale. The linearization of the bottom 
stresses results in a mathematical simplification of the analysis. It 
may be justified for small values of velocity in a typical surface 
impoundment (Simons 1973). Therefore, it will be followed in this 
report. 

By the substitution of Eq. (9c) into (5) and (6) and the 
assumptions that n « h, Eqs. (5), (6), and (7) become: 

- ^ • p F * x - H i + rt = 0 < 1 0> 

- • ^ • i l - i r ' - * - 0 ( 1 1 ) 

# • { ^ • 0 (i2) 

where K = kU $ is defined as frictional parameter. One can define a 
stream function: 

so that Eq. (12) 1s automatically satisfied. By eliminating n In Eqs. 
(10) and (11) and using Eq. (13), a single equation describing the 
stream function is obtained: 
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3^¥ 32Y ^ r 9h 3? . 3h 3JS £ r3h 3JF 3h_ 8]?-, 
3 x 2 Z2" " h L3x 3x 3y 3y J " K L3y 3x " 3x 3y J 

44( h |)-3y( hH»= £ Ix^) - &&> C4) 

After Eq. (14) is solved, the flow rate components, U and V, can 

be computed as follows: 

M - * - - 2 V . 5h - | | (15) 

The flow rate components, together with the topography and the 
bathymetry of the water body, will serve as inputs to the pollutant 
transport model. 

Boundary conditions to complete the solution of Eq. (14) are 
determined by the requirements that any water-land interface is a 
streamline whose values can be prescribed. The conditions at 
open-water boundaries such as discharge channel, intake canal, influx 
or efflux sections are determined by assuming the flow takes place 
normal to the sections. To write these conditions in mathematical 
terms, one has the following equations: 

and 

* - * L(x„y) on L(x,y) = 0 (16) 

vT-n « 0 or S(x,y) = 0 (17) 

where L(x,y) • 0 is the curve of water-land interfaces, S(x,y) * 0 is 

the curve of open-water boundaries; n is a unit vector normal to the 

curve S(x,y) » 0. An option is also given that 
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In Eqs. (16) and (18), Y, and Y. are two known functions describing 

the boundary values of Y. 

Equation (14) is an el l ipit ic partial differential equation. The 

central difference approximation would yield a well behaved system of 

algebraic equations. Several computational algorithms are available 

(Smith 1965). The alternating direction implicit (ADI) iteration 

scheme is adopted because of its economic in both computing time and 

computer storage for the problem at hand. The discrete values of the 

the variables are described on a grid cel l . The stream functions and 

wind stress components are described at four corner points of a grid 

cell , ( i . j ) , as shown in Fig. 2. They are designated as V. , 

*i+l i' ¥1 i+l» m* ^+1 i+1* ^spectively. The x-component flow 

rate, U, is described on the left and right hand sides of the grid cell 

and is designated as Û  .- and U j + - + 1 , respectively. The y-component 

flow rate, V, is described on the lower and upper sides of the grid 

cell and is designated as V̂  j and V^.-^j, respectively. The water 

depth is described at the center of the grid cell and designated as 

ĥ  .. This convention of describing the variables is particularly 

helpful in solving the pollutant transport model in the next section. 

With the variables descretized in the aforementioned manner, the 

ADI iteration finite-difference approximations of Eq. (14), after 

neglecting the density gradient term, is defined by: 

A l D l j ' l j • «I ) l f» ] • C(I)f{j} t J • 
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Fig. 2. Discretization of variables in a grid cell. 
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tfiere 

ACi - [ - 0 , 5 ( h . + 1 > . - h . ^ . J / h . f . - 1]/Ax 2 -

0 . 2 5 f - ( h . J + ] > - h . j . x J / K M y (20a) 

8(1) » 2/Ax2 + u/Ax2 (20b) 

C(D 0 . 5 ( h . + l j - h . . ^ - ) - 1]/AX2 * 

J ' ? 5 f * ( h i , j + l " h i , j - l ) ^ K A x A y t 2 0 0 ) 

>\{C'). .C { 'J>, and C(i» are similar i ty defined but with suitable 

ppriv.jtat.on on i and ,i and on x and y. In Eqs. (19) and (20a) through 

(2Gc), UJ is an acceleration parameter and p and q are intergers 

representing the number of iterations (Smith 1965). For the 

x-direction implicit operation, p = k + 1 and q = k ( in which k is the 

last previous i terat ion), while for the y-direction impl ic i t , p = k 

and q = k + 1. Normally, the same value of o> is used in every 

i teration step. A faster rate of convergence can be obtained by 

varying wfor each iteration (Varga 1962, Uachspress 1962, Wachspress 

and Habetler 1960). 

Having solved for the stream function, f , the flow rates are 

obtained from the finite-difference approximation of Eq. (15). These 

flow rates at any grid cell are calculated as: 
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and 

'I.J • (Vu - V * • ( 2 1 b ) 

It should be noted that the descretization of variables in Fig. 2 
greatly facilitates the computation of flew rate components, which are 
after all the ultimate goal of the hydrodynamic model. 

II.2 Pollutant (Mass or Thermal) Transport Model 
The variations of pollutant concentration with space and time are 

simulated with a transient two-dimensional advective-dispersive partial 
differential equation. The model may be written according to the mass 
or thermal balance relationship: 

I s • IF • 1r = >s< £> *!<hKyf> - w c -AhC - <c -" • <a> 
where C is the mass concentration or the excessive temperature; K is 
the mass degeneration rate due to chemical or biological action; A is 
the decay constant; K. the modified heat exchange coefficient, 
which is equal to the heat exchange coefficient, K n, divided by the 
specific heat, c , and the water tensity, p (Edinger and Geyer 1965); 
M is the artificial source or sink, which may result from the 
discharge, Intake, and river inflows and outflows. Pollutants 
recirculated between the Intake and discharge are also included in the 
M term. In Eg,. (22), the first term represents the rate of change of 
pollutant in a grid cell. The second and third terms represent the 
advective fluxes. The first two terms on the right hand side of the 
equation represent the dispersive fluxes by ambient turbulent and shear 
force. The third term 1s the mass degeneration by chemical or 



1 a 

biological action. The fourth term is the mass reduction by decay. 
The fifth tern represents the heat dissipation into the atmosphere. It 
should be noted that for the mass transport, K^ should be set 
equal to zero while for the thermal transport K and A are set equal 
to zero. 

Variables involved in Eq. (22) are U, V, K x, K , K^, K^ 
(or K.), X, h, and C. C is the unknown to be found. The water 
depth, h, the decay constant, x, the degeneration rate, Kg, and the 
heat exchange coefficient, K., are the the input parameters. The 
flow rates, U and V, are determined from the hydrodynamic simulation 
model. The dispersion coefficients, K and K , have been proposed 

x y 
to relate to U and V as (Christcdoulou et al . 1976): 

h K x = *!** + ( \ ' a T J l , 2 / W + h Dm * 2 3 a ) 

and 

hKy » a-fW + (a L - aT)V2/W + hOm , (23b) 

where a, and a T are the longitudinal and transverse eddy 

disperivitles, respectively; W is the magnitude of the resultant flow 

rates; and Dm is the molecular diffusion coefficient. 0m 1s, in m m 
general, very small compared to other terms; but Is retained to achieve 

numerical stability when both flow rate components approach zero for 

some points in the f ield. 

To complete the description of the concentration distribution, 

init ial and boundary conditions are required in addition co Eq. (22). 

Two types of boundaries are considered: one 1s the water-land boundary 

and the other 1s the open-water boundary. For the water-land 
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boundaries, no mass or heat flux across the boundaries is assumed. 

Since the normal velocity at the water-land boundaries is zero, this 

condition may be satisfied by assuming that the concentration gradient 

normal to the boundary is zero. At open-water boundaries, i f the 

advection directs the flow into the region of interest, background 

concentration of incoming water are assigned as boundary values. I f 

the advection directs flow out of the region, the boundary condition is 

defined which allows the concentration to seek its own level. 

Consequently, a zero gradient of concentration is specified av an 

outflow boundary. 

For the finite-difference approximation, the concentraion field is 

discretized at the center of a grid cell as in Fig. 2. The ADI 

representation of Equation (27) is then written as follows: 

L 2Ay A y

2 1-M L 2 A V 2 A y A y 2 

Kyi,J+lfo+l , c(q) + r

 Vi,j+1 . Si. j+l j j i j+l , W 
V 1 J ^ ^ Ay 2 J ^ 

U A t 2 l J h i , j + 2 J C1,j " H - r " ^ i j " r ]Ci,j + ^AJA7 

(24) 
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where 

c(kJ. = C(iAx, jAy, kAt) (25a) 

"13 = t f ci-i.j + h i , j ) / 2 ( 2 5 b ) 

In the difference equation, Eq. (24), p and q wi l l be replaced by 

k or k + 1 as demanded by the ADI algorithm, which is used to solve the 

resulting system of algebraic equations. As with the solution of the 

hydrodynamic equation, p w i l l be equal to k + 1 and q equal to k for 

the x-direction implicit operation and p wi l l be equal to k and q equal 

to k + 1 for the y-direction implici t operation. 
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III . COMPUTER IMPLEMENTATION 

The computer program consists of 12 different subprograms, linked 

as shown in Fig. 3. As is implied by its name, the routine MAIN 

performs the control function and reads program parameters and grid 

systems. 

Subroutine ECH02 echoes the input data. Subroutine DEPTH reads 

the grid depth at the center of a grid cell and calculates the depth 

along the side and at the corners of the grid ce l l . Subrouting WINDS 

rea^s wind speed and computes the wind-stress components. Subroutine 

HYDRO sets up the tridiagonal matrix coefficient and the known load 

vector for the hydrodynamic model. The tridiagonal matrix equation is 

solved in the subroutine THOMAS. Finally, subroutine INFVEL and OBDVEL 

compute the velocity components at each infield point and boundary 

point, respectively. 

Subroutine QEXY is called from the routine MAIN to calculate the 

flux across each of the four sides of a grid cell and to calculate the 

corresponding dispersion coefficients. Subroutine TMODEL calcultes the 

tridiagonal matrix coefficients and the load vector for the pollutant 

transport model. Subroutine THOMAS is again used to solve the 

resulting tridiagonal matrix equations. Subroutine OUTPRT is called by 

both HYDRO and TMODEL to print the velocity components and 

concentration distribution. Subroutine ALLOUT is called by the MAIN to 

print the classification of each grid point. 
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MAIN 
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INFVEL THOMAS 08DVEL THOMAS 
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Fig. 3. Flow chart of SIMFD. 
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Sutroutine VELPLT is called from MAIN to plot the velocity vector 
with Calcum plotter. This subroutine uses the OISSPLA package 
available at ORM.. The user should be aware of this fact. 
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IV. RESULTS 

In this chapter, two simulations are described. The first 
application for Prairie Island and the Mississippi River provides a 
comparison between the measured and predicted temperature 
distribution. The second one is for a proposed impoundment area in 
Spain, typifying a class of problems to which SIMFD may be applied. 

IV.l Prairie Island Application 
The Priairie Island region is enclosed on the west by the river 

bank, on the east by Prairie Island. It extends to Sturgeon Lake on 
the north and to Barne's point on the south end as shown in Fig. 4. 

3 -1 During the month of August 1975, a continuous flow rate of 30 m s 
was discharged to the region through the discharge channel and 31 
3 -1 m s was returned to the plant through intake canal. On August 1, 

3 -1 1975, a flow rate of 43-3 m s was drawn from Sturgeon Lake past 
3-1 3-1 section EF into the region, 9.2 ra s and 33.3 m s o* flow 

were returned to the Mississippi River through sections AB and CD, 
respectively. Those inflows and outfla/s were obtained by a ^low net 
analysis (Stefan and Anderson 1977). 

The area of interest is discretized by a rectangular grid-cell 
system as shown in Fig. 4. Using the above inflow and outflow 
information, the hydrodynamic model generates the flow field as shown 
in Fig. 5. A constant temperature excess of 10.9CC was maintained at 
the discharge channel. The ambient temperature was about 27.2°C. The 
isotherms as simulated by the pollutant transport model, after reaching 
steady state, are shown in Fig. 6. Also shown in Fig. 6 are the 
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Fig. 4. Finite-difference grid system layout in Prairie Island 
v ic in i ty . 
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Fig. 5. Velocity field at Prairie Island vicinity on August 1, 1975. 
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Fig. 6. Comparison between predicted and measured isotherms at Prairie 
Island on August 1975. 
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results of thermal survey data. Favorable agreement between the 

simulation and field measurement was obtained. 

IV.2 Artificial Impoundment Application 

An artif icial impoundment in Sp.:in was proposed to dissipate heat 

for emergency shutdown of a nuclear power plant. The configuration of 

the pond is shown in Fig. 7. The depth of the pond is about 3 meters. 

A dike is provided to separate the intake and discharge. This would 

prevent short circuiting of the flow. The s t i l t e d area is covered by 

a rectangular grid-cell system as shown in Fig. 7. The grid size is 30 
3 -1 meters. A continuous flow rate of 1.2 m s is circulated through 

the pond. A temperature rise of 22.2°C is maintained at the discharge 

point. Figure 8 shows the flow pattern of this circulation. Figure 9 

shows the temperature rise isotherms. The temperature rise at the 

intake is computed to be about 3.7°C. The remaining heat has been 
2 

dissipated to the atmosphere. A typical value of 0.001 cal/cm -

sec-°C in the sunuier is assumed for the heat exchange coefficient in 

this particular simulation (Sundaram et al . 1969). I t ic noted that if 

the whole pond area were credited for heat dissipation, the excessive 

temperature at intake point would have been about 1.1°C using a plug 

flow analysis (Edinger and Geyer 1965). Since complete prevention of 

short circuiting is not obtained, the excessive intake temperature is 

higher than that obtained from the ideal plug flow analysis. 
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Fig. 7. Finite-difference grid system layout of an artificial 
inpcundment in Spain. 
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Fig. 8. Velocity field 1n an artificial Impoundment in Spain. 
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Fir. 9. Iso-temperature rise in an artif icial impoundment in Spzin. 



28 

V. NOTATION 

A(I) Equation coefficient associated with f- , , . in the x-implicit 

operation. 

A(0) Equation coefficient associated with f- . + , in the y-implicit 

operation. 

a. Longitudinal eddy dispersivity 

a T Transverse eddy dispersivity 

B(I) Equation coefficient associated with ¥- - in the x-implicit 
i »J 

operation. 

B(J) Equation coefficient associated with f . . in the y-implicit 
i »J 

operation. 

C Concentration distribution or excess temperature. 

C(I) Equation coefficient associated with ¥ . . , . in the x-implicit 
I + I »j 

operation. 
C(J) Equation coefficient associated with ^ ^ + 1 in the y-implicit 

operation. 

ci k { Discrete value of C at point ( i , j ) at time k 
i » J 

c„ Specific heat of water 
P 
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Load term in the algebraic equations 

Molecular-diffusion coefficient. 

Coriolis coefficient 

Gravitational acceleration 

Water depth 

Discrete value of h at point ( i , j ) 

Frictional coefficeint 

Frictional parameter = kU 

Heat exchange coefficient 

Modified heat exchange coefficient = K . / ( cp ) . 

Mass degeneration rate 

Dispersion coefficient in the x-direction 

Dispersion coefficient in the y-direction 

Ar t i f i c ia l source/sink of pollutant or thermal energy 

Iteration index 

Iteration index 
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t Time 

u,v,w Velocity components in the x-, y-, and z-directions, respectively. 

u,v Vertically averaged velocity components in the x- and y-direction, 

respectively. 

U,V Flow rate components in the x- and y-directions, respectively. 

U Representative velocity scale. 

U. . Discrete value of U at point ( i , j ) 
i»J 

W Resultant flow rate in the horizontal plane 

x,y Horizontal coordinates. 

z Vertical coordinate. 

p Density of water 

t Stream function 

<F, Value of Y on the water-land interface, L(x,y) = 0 

f s Value of y on the open-water boundary, S(x,y) = 0 

¥, * Discrete value of Y at point ( i , j ) 
• » j 

X Radioactive decay constant 

Tv»Tw w ^ n d stress components in the x- and y-directions, respectively. 
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a) Iteration parameter. 

T ,T Bottom shear stress components in the x- and y-directions, respectively, x y 

x ,x Internal shear stress components in the x- and y-directions, 
x y 

respectively, 

n Water surface elevation above s t i l l water level 

Ax.Ay Finite difference grid spacing in the x- and y-directions, respectively. 
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APPENDIX A. APPLICABILITY OF HYDRODYNAMIC SUBMODEL 

The applicability of the SIMFD lies on the assumption of the 

steady motion and the small convective-inertia force. The validity of 

these two assumptions is demonstrated below. 

I t is noted that the number of unknowns in Eqs. (1) through (4) in 

Section I I . 1 exceeds the number of unknowns for the problem, this can 

be hurdled by relating the stress components, T and x to the 

velocity components, u and v, through the concept of eddy viscosity. 

For the present problem, this can be written as: 

'B - % H («> 

and 

v = eve £ m 

where v is the total vertical eddy viscosity. 

It has been pointed out (Lamb 1932) that the effects of wind on an 

water body, to which Eqs. (1) through (4) of Section II.1 applies, 

would approach steady state for a time scale, t 

t e = 4irh 2/(ir ? >v e) (A3) 

In the meantime, it has been shown (Lamb 1932) that the effect of earth 

rotation on the water body would approach steady for a time scale, t*. 
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t f - —£- (M) 
f ' v e 

A third time scale one has to consider for the steady motion Is the 

resident time of the water particle in the water body. This resident 

time, t q , can be approximated by: 

2 
* - v _ hL / A C 1 

V5 T ( A 5 ) 

where v is the volume of water body, Q is the total flow-through rate, 
and L is the represetnative horizontal length scale. 

If the assumption of steady motion is to be valid, the time 
scales, tp's for the applied external forcing must be greater than 
those given in Eqs. (A3) through (A4), respectively. It can be seen 
that all conditions presented above can be met by most of the surface 
impoundments. Take for example, a typical value of v = 100 
cm2/sec (0.1 ft 2/sec), h = 500 cm (15 ft), and f = 10" 4 s" 1 

would yield t = 17 minutes and t f - 1.4 minutes. Thus, if wind is 
steady over 17 mintues, the effect of wind and earth rjtation would 
yield steady motion. The time for constant flow operation is normally 
larger than that given by Eq. (A5). Thus, steady motion assumption is 
a reasonable one. 

The ratio of the convective Inertia force to the turbulent shear 
forre In Eqs. (1) and (2) of Section II.1 can be characterized by a 
modified Reynolds number, R N 
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* U s h h (A6) 

where U Is a representative velocity scale. This characterization 
Is made based on the analysis of the relative magnitude of order of the 
convectlve-inertla and turbulent shear stress. If this R^ Is much 
less than unit, then the assumption of small convective-Inertia force 

* is valid. Indeed, R„ Is much less than unit for most of the 
surface Impoundments. Expressed In the C. 6. S. unit, U is in the 
order of 10®, h is in the order of 10 , and v is in the order of 

2 * 10 . Thus, R„ is in the order of h/L which is much smaller than 
unit for practically all surface impoundments. Hence, it is valid to 
assume that convective-inertia force is small compared to the bottom 
frictional force, which results from the turbulent shear stress: 

T5 S Py 3T„ xz 
e az z = -h 

(A7) 

and 

T b = PV 
y e 3z 

Ox. 
z = -h 

(A8) 
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CARD GROUP I 

TITLE 

IMODL 

APPENDIX B. DATA INPUT GUIDE 

FORMAT(15A4,I5) 

Column 1 to 60 contain any description 

An integer indicating i f both hydrodynamic and thermal 
models are to be run: 
= 1 i f only hydrodynamic model 
= 2 i f both models 

CARD GROUP I I 

CV 

CL 

Q 

WINS 

WINANG 

AVH 

RHOW 

RHOA 

CKWIN 

CKWAT 

F0RMAT(8F8.3,2F8.6) 

Representative velocity scale, [L/T] 

Length scale, [L] 

Total flow rate into or out of the region, [!. /T ] 

Wind speed, [L/T] 

The angle between x-axis and the wind direction, Degree 

Average water dep,th, [L] 

Water density, [M/L 3] 

Air density, [M/L 3] 

Wind stress coefficient 

Linearized bottom stress coefficient 

CARD GROUP I I I 

NX 

NY 

JOPT 

IREC 

NUMMAX 

NAMELIST/CONTRL/ 

Maximum column number i n the x - d i r e c t i o n 

Maximum row number in the y-directi on 

An optional control: 
= 0 i f the source/sink version is used 
= 1 i f the inflow concentration is used 

An integer to control the implementation of *edrculation: 
= 0 i f no recirculation of pollutant is implied, 
= 1 i f the recirculation of pollutant is implied 

Total number of continuous Interior segments that 
are parallel to the x-ax1s for the hydrodynamic model 

MUMMAX Total number of continuous Interior segments that 
are parallel to the y-ax1s for the hydrodynamic model 
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MAX IT Maximum number of iterations allowed in solving for 
stream function 

NPRIN Number of iterations that intermittent values of 
stream function are to be printed 

EPS Maximum error allowed in solving for stream function 
INTER An indicator for the intermittent printout of the 

stream function, = 0 no intermittent values are 
desired, = 1 intermittent values are desired 

NUMAXT 
MUMAXT 
NPRINT Same as NUMMAX, MUMMAX, NPRIN, EPS, INTER, and 

MAXIT, but for the pollutant transport model 
EPST 
INTERT 
MAXITT 

NAMELIST/BOUND/ 
Column number of the k-th successive conditinuous interior 
grid line segment that is parallel to y-axis for the 
hydrodynamic model 
Row number of the first grid point in column MBD(k) 
Row number of the last grid point in column MBD(k) 

Same as in MBD(k), MBOB(k), and MBDE(k) except they 
refer to rows instead of column 

CARD GROUP V NAMELIST/OBND/ 
NOBD Number of open boundaries 
NPTOBD(k) Total number of points on the k-th open boundary 

CARD GROUP IV 
MBD(k) 

MBDB(k) 
MBDE(k) 
NBD(k) 
NBDB(k) 
NBDE(k) 
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IBXOBD(k) The beginning x-coordinate of the k-th open boundary 
JBYOBD(k) The beginning y-coordinate of the k-th open boundary 
IEXOBD(k) The ending x-coordinate of the k-th open boundary 
JEYOBO(k) The ending y-coordinate of the k-th open boundary 
INDOBD(k) Index of the k-th open boundary, 

= 0 for the infow section 
= 1 for the outflow section 
IBXOBD, JBYOBD, IEXOBD, and JEYOBD are in terns of 
grid units. 

CARD 6R0UP VI 
NCBD 
BXCBD(k) 
BYCBD(k) 
EXCBD(k) 
EYCBD(k) 

NANELIST/CBNO/ 
Number of water-land interfacial boundaries 
The beginning x-coordinate of the k-th water-land boundary 
The beginning -coordinate of the k-th water-land boundary 
The end x-coordinate of the k-th water-land boundary 
The end y-coordinate of the k-th water-land boundary 
BXCBD, BYCBD, EXCBD, EYCBD are in terns of grid units. 

CARD 6R0UNP VII NAMELIST/HBNV/ 

NBV Total number of boundary points having known stream 
function 

I3V(k) Column number of the k-th boundary point with known 
stream function 

JBV(k) Row number of k-th boundary point with known stream 
function 

BV(k) The value of stream function of the k-th boundary points, 
this is in terms of Q 

CARD GROUP VIII 
IN(i,j) 

NAMELIST/PATCH/ 
Index of every grid point to indicate if the grid point 
is an interior point, a boundary point, or an exterior 
point, or an island point, or a corner point, 
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= 1 for exterior point 
= 2 for Dirichlet boundary point 
= 4 for interior point 
= 6 for corner point 
= 8 for Heumann boundary point 
= 10, 18, 26, ... for island points 
= 14, 22, 30, ... for island corner point 
It is noted that the index value of 1, 2, and 4 are 
generated by the program. Thus only the index for 
corner point, Neumann boundary point, island point, 
and island comer point have to be read in. 

CARD GROUP IX 
HIN(i,j) 

NAMELSIT/HIGH/ 
The depth of the i-th point, the depths read in here 
are only the interior points 

CARD GROUP X 
NPOW 
NRIV 

F0RMAT(2I5) 
Number of the discharge and intake points 
Number of inflow and outflow points 

CARD GROUP XI 
DIFX 
DIFY 
TINC 
TURHOW 
RKH 
RKM 
RAMADA 

F0RMAT(8FI0.0) 
Longitudinal dispersivity, [L] 
Transverse dispersivity, [L] 
Time step size, [T] 
Two times of the water density, [M/L ] 
Heat Exchange coefficient, [E/L /T/Deg] 
Mass degeneration rate, [T" ] 
Radioactive decay constant, [T ] 

CARD GROUP XII NAMELIST/BOUNDT/ 
NUMAXT Total number of continuous grid cell segments that are 

parallel to the x-axis for the pollutant transport model 
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MUMAXT 

HBDT(k) 

NBOBT(k) 
MBDET(k) 
MBDIND(k) 

NBDT(k) 
NBDBT(k) 
NBDET(k) 
NBDIND(k) 

Total number of continuous grid cell segments that 
are parallel to the y-axis for the pollutant transport 
model 
Column number of the k-th continuous grid cell segment 
that are parallel to the y-axis 
Row number of the first grid cell in column HBDT(k) 
Row number of the last grid cell in column MBDT(k) 
Index for the MBDT(k) column: 
= 99 if the whole segment is the Dirichlent boundary points 
= 11 if both ends are the no-flux boundary points 
= 10 if the lower end is the no-flux boundary point and 

the upper end is the Dirichlet boundar point 
= 1 if the lower end is the Dirichlet boundary point 

and the upper end is the no-flux boundary point 
= 0 if both ends are the Dirichlet boundary points 

Same as MBDT(k), MBDBT(k), MBDET(k), and MNDlND(k) 
except they refer to rows instead of columns 

CARD GROUP XIII 
NBVT 
IBVT(k) 
JBVT(k) 
BVT(k) 
QBVT(k) 

NAMELIST/TBNV/ 
Total number of points having given concentration 
Column number of the k-th known concentration point 
Row number of the k-th known concentration point 
Concentration of the k-th known concentration point, [M/L ] 
Flow rate at the k-th known concentration point, [L /T] 

CARD GROUP XIV 
PNAME(k) 
IPOW(k) 
JPOW(k) 

F0RMAT(A8,2X, 2I5,2F20.0) 
Name of the k-th discharge or intake point 
Column number of the k-th discharge or intake point 
Row number of the k-th discharge or intake point 
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QPOW(k) 
TPOW(k) 

CARD GROUP XV 
RNAME(k) 
IRIV(k) 
JRIV(k) 
QRIV(k) 
TRIV(k) 

Flow rate of the k-th discharge or intake point, [L /T] 
3 

Concentration of the k-th discharge or intake point, [K/L ] 

FORMAT(A8,2X,2I5,2F29.4) 

Same as CARD GROUP XIV but for inflows or outflows 
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APPENDIX C. INPUT AND OUTPUT OF PRAIRIE ISLAND APPLICATION 
INPUT 
PBHIilE ISLRID CALIB8ATI0S 8 / 1 / 1 9 7 2 2 

1.0 8 0 . 2 5 9 5 . 8 18.92 290 . 8 .0 1 ,93 0 .00237 .000001 0 .005 
SCOBTBL »X=19,Br-35,«aHBJlX=42,BO'8BllI=23.ajlXIT=100, BPRIB=10,IBTBB=0,BPS=0.001, 
BUB«T*42,B0HIIXT=23,BIIXITT=2OO,BPBIBT=1O,IBTEHT=O, EPST=0.01, JDPT*1,IBEC=0, 
SKID 
KBODBD HBD=2 .3 , * , * , 5 ,5 ,6 ,6 ,7 ,8 ,9 ,10 ,10 ,11 .11 , 12 ,12 ,13 ,1* .15 ,16 ,17 ,18 , 76*0 , 

BBDB=15,15,1*,29,1*,29,13,27,13.13,12,12,20,11,26.11.26, 10,6. « , 2 , 2 , 2 , 76*0 , 
BBBE= 17, 17 ,17 ,30 ,20 ,31 ,2 * ,32 .33 ,33 ,3 * , 17 ,3* , 16, 3 * . 16, 34,34,34,34, 11 , 7, 3,76*0, 
BBD=2.3,* ,5 ,6,7,8,9, 10 ,11 ,12,13,14,15,16,17,17,18,18,19,19,20,20,21,21,22,22, 

23 ,23 ,2* .2» ,25 ,25-26 ,27 ,28 ,29 ,30 ,31 ,32 ,33 ,3» , 57*0, 
NBDB=16,16,15,15,14,1- .14,14,13,11,9,6,«,2,2, 2 . 13 ,5 ,13 ,5 ,13 ,5 ,13 , 

6 ,13 ,6 ,13 ,6 ,13 ,6 , 1 3 , 7 , 1 3 , 7 , 6 , 6 , * , * , 5 , 6 , 7 , 9 , 57*0, 
WBDE-18,18,17,17,17,17,16,16,16,16,15,15,15,15,15,10,15,9,15,9,15,10,15, 

10 ,15,10,15,10,15,10,15,10, 10*15, 57*0, REBD 
SOBBD BOBD-5, BPTOBD-5, « ,9 , 9 , 5 , 9 « * 0 , , IBI0BD=1,3,8,16,15, 94*0, 

IBXOBD-1, 3 ,16,16,19, 9 * *0 , JBT0BD=1«,28,35,26,1, 9 * * 0 , 
JETOBD=18,31,35,3*, 1, 9«*0, I»DOBD=0,1,0,1,1, 9 * * 0 , SEBD 

eCBID ICBD-49, BXCBD-1 ,« ,« ,5 ,5 ,6 ,5 ,5 ,3 ,3 ,4 ,4 ,5 ,5 ,6 ,6 ,8 ,16 ,16 ,16 ,17 ,17 ,18 , 
18 ,19 ,15 ,14 ,14 ,13 ,13 ,12 ,12 ,10 ,10 ,10 ,8 ,5 .5 ,3 ,3 ,1 ,11 , 10 ,10 ,11 .11 ,12 ,12 ,11 , 

50*0, 
BTCBD=18,18,21,21,25,25,26,26,28,31,31,32,32,33,33,3*,3«,3»,12,12, 
8 ,8 ,« , • , 1 ,1 ,3 ,3 ,5 ,5 ,9 ,9 ,10 ,10 ,11 ,11 ,12 ,12 ,13 ,13 ,1« ,18 ,18 ,19 ,19 ,25 ,25 ,17 ,17 , 

50*0, 
EXCBD**,*, 5 , 5 , 6 , 6 , 6 , 5 , 5 , * , « , 5 , 5 , 6 , 6 , 8 , 8 . 1 6 , 1 6 , 1 7 , 1 7 , 18,18,19, 

19,15,15, 1», 1* ,13 ,11,12,12,10, 8 ,8 ,8 ,5 ,5 ,3 ,3 ,10 ,10 ,11 ,11 ,12 ,12 ,11 ,11 ,50*0 , 
EICBD-18,21,21,25,25,26,26,28,28,31,32,32,33,33,3* , 3 * , 35 ,35 ,26 , 
1 2 . 1 2 , 8 , 8 , * , * , 3 , 3 , 5 , 5 , 9 , 9 , 1 0 , 1 0 , 1 1 , 1 1 , 1 2 , 1 2 , 13, 13 ,1 * ,1 * ,18 ,19 ,19 ,25 ,25 ,17 , 

17,18,50*0, SEBO 
fcHBBT Bf =10*1 .0 ,0 . 926, 0.852, 0.778, 0 .70* , 0 .630,0 .556,0 . *82 ,0 . *08 , 0 . * 2 2 , 0 . * 3 6 , 
O . *50 ,0 .«6* ,0 . *77 ,0 . *91 ,0 .505 ,0 .519 ,29*0 .533 ,0 .6 *6 ,0 .760 ,0 .873 ,28*0 .986 ,0 .88* , 
0 .782,0 .680,19*0.578,0 .719,0 .859, 189*0.0, 
IBT-3, 2 * * , 2 * 5 , 2 * 6 , 7 , 2 * 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 * , 15, 2**16, 5*17, 5 *18 , * * 19, 18, 17, 16,3* 15, 
3 * 1 * , 5 * 1 3 , 2 * 1 2 ; 1 1 , 2 * 1 0 , 9 , 2 * 8 , 7 , 6 , 2 * 5 , * , 2 * 3 , 2 , 5 * 1 , 2 , 3 , * * * , 5 * 5 , 2 * 6 , 3 * 5 , 4 , 3 * 3 , 
189*0, 
JBt«2*31 ,2*32 ,2*33 ,3*3* ,9*35 ,3* ,33 ,32 ,31 ,30 ,29 ,28 ,27 ,26 ,25 ,2* ,23 ,22 ,21 ,20 ,19 , 
18, 17, 16, 1 5 , 1 * , 1 3 , 2 * 1 2 , 1 1 , 1 0 , 9 , 2 * 8 , 7 , 6 , 5 , 2 * * , 3 , 2 , 5 * 1 , 2 , 2 * 3 , * , 2 * 5 ,6 ,7 , 8 ,2*9, 
3 *10 ,3*11 ,»*12 ,3*13 ,3*1* .15 ,16 ,17 , * *18 ,19 ,20 ,2*21 , 22 ,23 ,2«,2*25,2*26,27,3*28, 
29,30,189*0, BBV-110, SEBD 
&PA1CH I » ( 1 , 1 8 ) - 6 , I B ( * , 2 1 ) - 6 , I B ( 5 , 2 5 ) - 6 , I B ( 5 , 2 6 ) - 6 , I B ( 3 , 2 8 J - 6 , I B ( 3 , 3 1 ) - 6 , 

I » (15 ,1 )«6 , IB (1« ,3 )»6 , IB (13 ,5»«6 , IB (12 .91 -6 , IB (10 ,10 )«6 , I» (8 ,11 )«6 , 
IB (18, 8 ) - 6 , IB ( 1 9 , * ) - 6 , IB ( 1 9 , 1 ) - 6 , I B ( 1 1 , 17) «10,IB ( 1 1 , 18) *10 , IB (10 , 18) -10 , 
IB(10,19)-10, IB(11,19) <10,11(11,20) '10, IB (11,21) - 1 0 , I B ( 1 1 , 2 2 ) - 1 0 , 
IB (11 , 23) -10 , » ( 1 1 , 2*| »10 , IB(11 ,25)«10 , IB(12 ,25) -10 , IB(12 ,2* ) -10 , 
IB(12,23)-10,111(12,22) »10»IB(1;?.21)«10,IB(12,20) «10 , IB(12 ,19) -10 , 
IB (12 ,18) -10 ,11(12 ,17) -10 , 
I V ( 5 , 1 2 ) - 6 . I B ( 3 , 1 3 ) - 6 , I B ( 1 , 1 « ) - 6 , SEND 

MIGHT B IB-15 .5 ,15 .5 ,2 .0 , 1« .5 ,12 .0 ,2 .0 , 1 5 . 5 , 1 * . 5 , 2 . 0 , 15 .5 ,13 .0 , 
2 .0 , 1 6 . 5 , 1 4 . 5 , 1 2 . 5 , 2 . 0 , 1 6 . 5 , 1 * . 5 , 1 2 . 5 . 2 . 0 , 1 5 . 5 , 1 * . 5 , 1 0 . 0 , 15 .5 ,13 .0 , 
2 .0 , 1 3 . 5 , 1 1 . 5 , 1 2 . 0 , 2 . 0 , 7 . 5 , 1 3 . 0 , 1 * . 5 , 1 1 . 5 , 1 0 . 0 , 2 . 0 , 10 .5 ,11 .5 ,12 .5 ,13 .5 , 
12 .5 ,11 .5 ,10 .0 , 1 1 . 0 , 1 1 . 5 , 1 1 . 5 , 1 1 . 5 , 1 1 . 5 , 1 2 . 0 , 1 3 . 0 , 1 2 . 5 , 1 2 . 5 , 1 0 . 0 , 
1 0 . 5 , 1 1 . 5 , 1 1 . 5 , 1 1 . 5 , 1 1 . 5 , 1 1 . 0 , 1 0 . 5 , 1 0 . 0 , 1 1 . 5 , 1 3 . 5 , 1 2 . 5 , 1 0 . 0 , 10 .5 ,10 .5 ,11 .5 , 
1 1 . 5 , 1 1 . 5 , 1 1 . 5 , 1 0 . 5 , 9 . 0 , 9 . 5 , 7 . 5 , 7 . 5 , 1 * . 5 , 1 3 . 5 , 10 .0 , 10 .5 ,10 .5 ,11 .5 ,11 .5 , 
1 0 . 5 , 8 . 0 , 5 . 5 , 4 . 5 , 2 . 0 , 2 . 0 , 5 . 0 , 1 6 . 0 , 1 2 . 5 , 8 . 0 , 2 . 0 , 2 . 0 , 6 . 0 , 6 . 5 , 2 . 5 , 2 . 5 , 2 . 5 , 
2 . 5 ,2 .0 , 17 .5 ,17 .5 ,2 .0 , 7 . 5 , 3 . 5 , 2 . 5 , 2 . 5 , 2 . 0 , 1 8 . 0 , 1 8 . 5 , 2 . 0 , 3 . 5 , 3 . 5 , 
2 . 5 , 2 . 5 , 2 . 0 , 1 7 . 5 , 1 8 . 5 , 2 . 0 , * . 0 , 5 . 5 , 2 . 5 , 2 . 5 , 2 . 5 ,2 .0 , 1 6 . 5 , 1 8 . 5 , 2 . 0 , 
6 . 5 , 2 . 0 , 2 . 0 , 2 . 5 , 2 . 0 , 1 7 . 0 , 1 8 . 5 , 2 . 0 , 7 . 5 , 2 . 0 , 2 . 5 , 2 . 5 , 2 . 0 , 1 7 . 5 , 1 9 . 0 , 2 . 0 , 
7 . 0 , 2 . 5 , 2 . 5 , 2 . 5 , 2 . 5 , 1 8 . 5 , 1 8 . 0 , 8 . 0 , 3 . 0 , 3 . 0 , 2 . 0 , 2 . 0 , 2 . 5 , 
19 .5 ,17 .5 ,10 .0 , 3 . 5 ,2 .0 , 3 . 5 , 2 . 5 , 1 8 . 0 , 1 6 . 5 , 1 0 . 0 , 8 . 5 , 9 . 5 , 9 . 5 , 
8 . 0 , 1 . 5 , 9 . 5 , 1 8 . 0 , 1 6 . 0 , 1 6 . 0 , 9 . 0 , 1 0 . 0 , 1 0 . 5 , 1 1 . 0 , 1 0 . 5 , » . 5 , 1 0 . 5 , 1 7 . 5 , 1 6 . 0 , 
12.0 , 1 0 . 5 , 1 1 . 5 , 1 0 . 0 , 9 . 5 , 1 0 . 5 , 1 1 . 5 , 1 0 . 5 , 1 6 . 5 , 1 5 . 0 , 1 2 . 0 , 10 .5 ,12 .5 ,12 .5 , 
11 .5 ,10 .0 ,11 .5 ,10 .5 ,11 .0 ,11 .5 ,15 .0 ,14 .5 ,12 .0 , 8 .5 ,12 .5 ,11 .5 ,11 .5 ,11 .5 ,11 .5 , 
9 . 5 , 1 0 . 5 , 1 1 . 5 , 1 4 . 5 , 1 * . 5, 12.0, 8 . 5 , 1 0 . 5 , 9 . 5 , 1 1 . 0 , 9 . 5 , 8 . 5 , 1 0 . 5 , 1 1 . 5 , 1 4 . 5 , 
14 .5 ,10 .0 , 8 . 5 , 1 0 . 5 , 1 0 , 5 , 1 0 . 5 , 1 0 . 5 , 1 0 . 5 , 1 1 . 5 , 1 4 . 5 , 1 1 . 5 , 1 1 . 0 , 
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APPENDIX C. INPUT (continued) 
2 . 0 , 5 . 0 , 7 . 5 , 1 0 . 5 , 1 1 . 0 , 1 1 . 5 , 1 4 . 5 , 5 . 5 , 1 2 . 0 , 7 . 5 , 1 0 . 5 , 1 1 . 0 , 1 1 . 5 , 1 4 . 5 , 5 . 5 , 
2 . 0 , 7 . 5 , 1 0 . 5 , 1 1 . 0 , 1 1 . 5 , 1 4 . 5 . 5 . 5 , 2 . 0 , SEBD 

7 20 
75.0 75-0 30.0 12*.8 0.002 0.0 0.0 
6BO0BDT HBDT=1,2 ,3 ,3 ,4 ,4 ,5 ,5 ,6 ,7 ,8 .9 ,10 ,10 ,11 # 11,12 , 13,14,15,16,17,18, 76*0, 
HBDBT*14,14, t3 ,28,13,28,12,26,12.12.11,11,10,19,10,25,9.5 ,3 ,4*1, 76*0 , 
HBOET=17,17,17,30,20,31,24,32,33,33,34,3* .17,34,16,34,34,34,34,3* ,11,7,3,76*0, 
BBDIBT>=99.22*11,76*0, BBDIBBM3*11 .4*1,25*11,57*0. 
BBDT*1. 2 , 3, 4, 5 , 6 , 7 ,8 ,9 ,10 ,11 ,12 ,13 , 14, 15, 16,17, 17, 18 ,18,19,19,20,20,21,21,22, 
22.23.23,24,2»,25,26,27,28.29.30,31,32,33.34, 57*0, 
BBDBT*15,15,1«,1*,13,13,13, 13 ,12 ,10 ,8 ,5 ,3 ,4 *1 ,12 ,4 ,12 ,4 ,12 .4 ,12 ,5 ,12 ,5 ,12 ,5 ,12 , 
5 ,12 ,6 ,5 ,5 , 3 , 3 , 3 , * , 5 ,6 , 8, 57"»0, BBDET*3*18,**17,4*16,5*15,10,15,9,15,10,15, 
10,15,10,1?.10,15,10,15,10,15,^3*15,57*0, SEED 
CTBBf QBrr=4*297.5,3*406.67.92*0., 3»T=4*19.6 ,3*0 . ,92*0 . , I 8 fT=* *1 ,3 *3 ,92*0 , 
JB»T=14,15,16. 17,28,29, 30.92*0, IBDBT=4*1,3*0,92*0, BBTT-7, 6EBD 

DISCHAHGE 1 IB 2 6 5 . 0 0 1 9 - 6 
DISCBABCE 1 15 2 6 5 . 0 0 1 9 . 6 
BISCBHB6E 1 16 2 6 5 . 0 0 1 9 . 6 
DISCHARGE 1 17 2 6 5 . 0 0 1 9 . 6 
IBTAKS 3 28 - 3 6 5 . 0 0 0 . 
IBTAKE 3 2 9 - 3 6 5 . 0 0 0 . 
IBTAKE 3 3 0 - 3 6 5 . 0 0 0 . 
0 2 OOT 15 1 - 2 9 3 . 8 0 . 
CB42 OUT 16 1 - 2 4 3 . 8 0 . 
CB42 OOT 17 1 - 2 9 3 . 8 0 . 
CB*2 OOT 18 1 - 2 9 3 . 8 0 . 
CH26 OOT 15 2 6 - 4 0 . 5 9 0 0 . 
CB26 OOT 15 2 7 - 4 0 . 6 9 0 0 . 
CH26 OOT 15 28 - 4 0 . 6 9 0 0 . 
Crf26 OOT 1 5 2 9 - 4 0 . 6 9 0 0 . 
CH26 OOT 1 5 3 0 - 4 0 . 6 9 0 0 . 
CR26 OOT 15 31 - 4 0 . 6 9 0 0 . 
CH26 OOT 15 3 2 - • 0 . 6 9 0 0 . 
CH26 OOT 15 3 3 - 4 0 . 6 7 0 0 . 
CH36 IB 8 3 1 1 9 1 . 9 8 0 . 
C836 IB 9 34 1 9 1 . 9 8 0 -
CH36 IB 10 3« 1 9 1 . 9 8 0 . 
CH36 IB 11 3« 1 9 1 . 9 8 0 . 
CB36 IB 1 2 34 1 9 1 . 9 8 0 . 
CB36 IB 1 3 3 * 1 9 1 . 9 8 0 , 
CR36 IB 14 34 1 9 1 . 9 8 0 . 
CH36 IB 1 5 34 1 9 1 . 9 4 0 . 
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PSXIIIE I S U I D CM.IBHTI08 8 / 1 / 1 9 7 2 

I8P0T D»T» POB ITDIO RODEL 

TELOCITT SCU.E 
10THI DISCIM6E 
•TIB CUPCTIOl 
t»?EI OEfSITT 
l i l t ST8ISS COEP 

- 1.00 PT/SEC 
- 2595.8 CPS 
- 2 9 0 . 0 DECS BE 
> 1.930 SL0S/PT3 
-0.0000010 

LE8STS SCU.E ' 8 0 . 0 PT 
i I»D SPEED ' 18 .92 PT/SEC 
n n w t DEPTH « e.oo PT 
» I t DE8SITT « 0 . 0 0 2 * SL06/FT3 
BOTOB STIESS OEP * 0 . 0 0 5 0 0 0 

TBE I I O O OP EICR POI» 

088 
1 

10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
13 10 

15 16 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
• 

« 
« 

* 

« 
2 



50 

APPENDIX C. OUTPUT (continued) 

TBE 0EPT8 »T TIE COS8EI 

C 013-11 
9 5 6 1 8 9 10 

10 500 
10.500 
10.500 
10.500 
0.500 
9.500 

10.500 
10.500 
10.500 
8.000 
2.500 
2.500 
2.500 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
9.500 

10.500 
11.500 
11.500 
11.500 
9.500 

35 7 . 5 0 0 
* 2 . 0 0 0 5 . 0 0 0 7 . 5 0 0 
» i 8 . 5 0 0 2 . 0 0 0 5 . 0 0 0 7 . 5 0 0 
32 8 . 5 0 0 8 . 5 0 0 1 0 . 5 0 C 1 0 . 5 0 0 1 0 . 5 0 0 
31 8 . 5 0 0 8 . 5 0 0 8 . 5 0 0 1 0 . 5 0 0 9 . 5 0 0 1 1 . 0 0 0 9 . 5 0 0 
30 8 . 5 0 b 8 . 5 0 0 1 2 . 5 3 0 1 1 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 
2? 1 0 . 5 0 0 1 0 . 5 0 0 1 2 . 5 0 0 1 2 . 5 0 0 1 1 . 500 1 0 . 0 0 0 1 1 . 5 0 0 
28 1 0 . 5 0 0 1 0 . 5 0 0 1 2 . 5 0 0 1 0 . 5 0 0 1 1 . 5 0 0 1 0 . 0 0 0 9 . 5 0 0 
27 9 . 0 0 0 9 . 0 0 0 1 0 . 0 0 0 1 0 . 5 0 0 1 1 . 0 0 0 
2* 1 0 . 5 0 0 9 . 0 0 0 8 . 5 0 0 9 . 5 0 0 9 . 5 0 0 
25 3 . 0 0 0 3 . 0 0 0 3 . 5 0 0 2 . 0 0 0 3 . 5 0 0 
2* 3 . 0 0 0 3 . 0 0 0 3 . 0 0 " 2 . 0 0 0 2 . 0 0 0 
23 7 . 0 0 0 7 . 0 0 0 2 . 5 0 0 2 . 5 0 0 2 . 5 0 0 
22 7 . 5 0 0 7 . 5 0 0 2 . 0 0 0 2 . 5 0 0 2 . 5 0 0 
21 9 . 0 0 0 9 . 0 0 0 6 . 5 0 0 2 . 0 0 0 2 . 0 0 0 2 . 5 0 0 
20 9 . 0 0 0 9 . 0 0 0 5 . 5 0 0 2 . S 0 0 2 . 5 0 0 2 . 5 0 0 
19 3 . 5 0 0 3 . 5 0 0 3 . 5 0 0 2 . 5 0 0 2 . 5 0 0 2 . 0 0 0 
18 2 . 0 0 0 2 . 0 0 0 2 . 9 C 0 6 . 0 0 0 7 . 5 0 0 3 . 5 0 0 2 . 5 0 0 2 . 5 0 0 2 . 0 0 0 
17 2 . 0 0 0 2 . 0 0 0 2 . 0 0 0 6 . 0 0 0 6 . 5 0 0 2 .S0O 2 . 5 0 0 2 . 5 0 0 2 . 5 0 0 
16 1 0 . 5 0 0 1 0 . 5 0 0 1 0 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 0 . 5 0 0 8 . 0 0 0 5 . 5 0 0 9 . 5 0 0 
15 1 0 . 5 0 0 1 0 . 5 0 0 1 0 . 5 0 0 1 1 . 5 0 0 1 1 . 3 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 0 . 5 0 0 9 . 0 0 0 
19 10.5CO 1 0 . 5 0 0 1 0 . 5 0 0 1 0 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 11 .00C 
11 1 0 . 5 0 0 1 0 . 5 0 0 1 1 . 5 0 0 1 1 . 0 0 0 1 1 . 5 0 0 1 1 . 5 0 0 1 1 . 5 0 0 
12 1 1 . 2 5 0 1 1 . 0 0 0 1 1 . 500 1 1 . 5 0 0 1 0 . 5 0 0 
11 
10 
9 
n 
7 
ft 

1 1 . 0 0 0 1 0 . 5 0 0 

« 
3 
2 
1 

COLOR! 
K0» 11 1 * 13 19 15 16 17 18 19 

35 1 1 . 0 0 0 1 1 . 5 0 0 1 9 . 5 0 0 5 . 5 0 0 2 . 0 0 0 
3» 1 1 . 0 0 0 1 1 . 5 0 0 1 9 . 5 0 0 5 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
31 1 1 . 0 * 0 1 1 . 5 0 0 1 9 . 5 0 0 5 . 5 0 0 1 2 . 0 0 0 1 2 . 0 0 0 
32 1C.500 1 1 . 5 0 0 1 9 . 5 0 0 1 1 . 5 0 0 1 1 . 0 0 0 1 1 . 0 0 0 
31 1 0 . 5 0 0 1 1 . 5 0 0 1 9 . 5 0 0 1 9 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
30 1 0 . 5 0 0 1 1 . 5 0 0 1 9 . 5 0 0 1 9 . 5 0 0 1 2 . 0 0 0 1 2 . 0 0 0 
29 1 1 . 0 0 0 1 1 . 5 0 0 1 5 . 0 0 0 1 9 . 5 0 0 1 2 . 0 0 0 1 2 . 0 0 0 
28 11 .500 1 0 . 5 0 0 1 6 . 0 0 0 1 5 . 0 0 0 1 2 . 0 0 0 1 2 . 0 0 0 
27 • . 5 0 0 1 0 . 5 0 0 1 7 . 5 0 0 1 6 . 0 0 0 1 2 . 0 0 0 1 2 . 0 0 0 
26 1 .500 9 . 5 0 0 1 8 . 0 0 0 1 6 . 0 0 0 1 6 , 0 0 0 1 6 . 0 0 0 
25 1.500 9 . 5 0 0 1 8 . 0 0 0 1 6 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
2» 2 . 5 0 0 1 9 . 5 0 0 1 9 . 5 0 0 1 7 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
23 2 . 5 0 0 1 8 . 5 0 0 1 8 . 5 0 0 1 8 . 0 0 0 8.COO 8 . 0 0 0 
22 2 . 0 0 0 " 7 . 5 0 0 1 7 . 5 0 0 1 9 . 0 0 0 2.O0O 2 . 0 0 0 
21 2 .000 1 7 . 0 0 0 1 7 . 0 0 0 1 8 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
20 2 , 0 0 0 1 6 . 5 0 0 1 6 . 5 0 0 1 8 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
19 0 . 0 1 7 . 5 0 0 1 7 . 5 0 0 1 8 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
18 0 . 0 1 8 . 0 0 0 1 6 . 0 0 0 1 8 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
17 2 . 0 0 0 5 . 0 0 0 1 7 . 5 0 0 1 7 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
16 2 . 0 0 0 5 . 0 0 0 1 6 . 0 0 0 1 2 . 5 0 0 6 . 0 0 0 8 . 0 0 0 
15 7 . 5 0 0 7 . 5 0 0 1 9 . 5 0 0 1 3 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
19 10 .000 1 1 . 5 0 0 1 3 . 5 0 0 1 2 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
13 12 .000 1 3 . 0 0 0 1 2 . 5 0 0 1 2 . 5 0 0 1 0 . 0 0 0 1 0 . 0 0 0 
12 1 2 . 5 0 0 1 3 . 5 0 0 1 2 . 5 0 0 1 1 . 5 0 0 1 0 . 0 0 0 2 . 0 0 0 
11 7 . 5 0 0 1 3 . 0 0 0 1 9 . 5 0 0 1 1 . 5 0 0 1 0 . 0 0 0 2 . 0 0 0 2 . 0 0 0 
10 7 . 5 0 0 1 3 . 0 0 0 1 3 . 5 0 0 1 1 . 5 0 0 1 2 . 0 0 0 2 . 0 0 0 2 . 0 0 0 

9 1 3 . 2 5 0 1 3 . 5 0 0 1 5 . 5 0 0 1 3 . 0 0 0 2 . 0 0 0 2 . 0 0 0 
8 1 5 . 5 0 0 1 5 . 5 0 0 1 9 . 5 0 0 1 0 . 0 0 0 2 . 0 0 0 2 . 0 0 0 
7 1 6 . 5 0 0 1 6 . 5 0 0 1 9 . 5 0 0 1 2 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
6 1 6 . 5 0 0 1 6 . 5 0 0 1 9 . 5 0 0 1 2 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
5 1 6 . 5 0 0 1 6 . 5 0 0 1 5 . 5 0 0 1 3 . 0 0 0 2 . 0 0 0 2 . 0 0 0 
« 1 5 . 5 0 0 1 5 . 5 0 0 1 9 . 5 0 0 2 . 0 0 0 2 . 0 0 0 2 . ( 0 0 
3 1 5 . 5 0 0 1 5 . 5 0 0 1 9 . 5 0 0 1 2 . 0 0 0 2 . 0 0 0 2 . 0 0 0 
2 1 5 . 5 0 0 1 5 . 5 0 0 1 5 . 5 0 0 2 . 0 0 0 2 . 8 0 0 
1 15 .500 1 5 . 5 0 0 1 5 . 5 0 0 2 . 0 0 0 2 . 0 0 0 
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APPENDIX C. OUTPUT (continued) 

-«t x-coafoanr »K.OCITT - o 
COLOR! 

10 

15 0 . 0 1 * 0 . 0 3 1 
1» - 0 . 1 2 2 - 0 . 2 2 * - 0 . 0 5 * - 0 . 0 2 1 
11 - 0 . 1 3 5 - 0 . 1 * 6 - 0 . 2 2 7 - 0 . 1 3 9 - 0 . 0 9 1 
n - 0 . 1 9 9 - 0 . 1 6 8 - 0 . 1 6 1 - 0 . 1 6 8 - 0 . 197 - 0 . 1 1 3 
r» - 0 . 9 8 C - 0 . 9 7 9 - 0 . 2 7 0 - 0 . - M 2 - 0 . 1 9 9 - 0 . 1 7 * - 0 . 1 3 9 - 0 . 1 0 9 
*> - 0 . 9 6 0 - 0 . 9 7 5 - 0 . 3 3 0 - 0 . 2 9 0 - 0 . 1 9 * - 0 . 1 6 * - 0 . 1 2 * - 0 . 0 9 2 
29 - 0 . 9 3 5 - 0 . 9 3 5 - 0 . 3 7 2 - 0 . 2 9 0 - 0 . 1 8 * - 0 . H 7 - 0 . 1 1 2 - 0 . 0 8 0 
28 - 0 . 9 3 5 - 0 . » « S - C . 3 9 5 - 0 . 1 0 3 - 0 . 1 9 * - 0 . 1 1 1 - 0 . 0 8 * - 0 . 0 5 * 
V 0 . 0 - O . U S - 0 . 0 7 8 - 0 . 0 * 9 - 0 . 0 * 8 - 0 . 0 ) 0 
» - 0 . 0 2 7 - 0 . 1 1 0 - 0 . 0 2 0 -o.oie - 0 . 0 1 7 - 0 . 0 0 9 
25 0 . 0 T 7 0 . 1 5 5 0 . 0 * 5 0 . 0 * 2 0 . 0 2 2 0 . 0 2 5 
2» 0 . 0 0 . 1 1 6 0 . 0 6 0 0 . 0 5 * 0 . 0 2 7 0 . 0 1 9 
21 0 . 0 0 . 0 3 6 0 . 0 * C 0 . 0 9 5 0 . 0 2 ) 0 . 0 1 3 
22 0 . 0 0 . 0 1 1 0 . 0 1 1 0 . 0 1 9 0 . 0 1 5 0 . 0 0 * 
V 0 . 0 7 6 0 . 1 5 2 0 . 0 2 8 0 . 0 0 8 0 . 0 0 7 0 . 0 1 * - 0 . 0 0 5 
20 0 . 0 0 . 1 2 0 0 . 0 7 7 0 . 0 3 5 0 . 0 1 9 0 . 0 2 9 - 0 . 0 9 9 
19 0 . 0 0 . 0 0 5 0 . 0 8 0 0 . 0 5 * 0 . 0 2 9 0 . 0 2 9 - 0 . 0 7 9 
IS 0 . S 3 0 D . 1 H 0 . 1 9 5 0 . 2 6 2 0 . 1 2 0 0 . 0 9 6 0 . 0 7 9 0 . 0 9 * 0 . 0 1 5 0 . 0 * 6 
17 9 . 5 3 0 0 . * 3 1 0 . 3 * 9 0 . 3 1 9 0 . 1 * 5 0 . 1 * 5 0 . 1 2 6 0 . 1 0 5 0 .072 0 . 0 * 8 
16 0 . 3 1 5 e.s«2 0 . 3 3 7 0 . 2 0 3 0 . 2 2 3 0 . 1 0 * 0 . 1 6 2 0 . 1 9 8 0 . 1 3 2 0 . 1 1 5 
n 0 . J 1 5 0 . 3 7 * 0 . 3 9 9 O . 3 0 7 0 . 2 5 5 0 . 2 1 0 0 . 1 9 8 0 . 1 * 9 0 . 1 7 0 0 . 1 5 1 
IS 0 . 3 1 5 0 . 3 6 0 0 . 9 1 1 0 . 2 * 0 0 , 2 5 9 0 . 2 0 9 0 . 2 0 6 0 . 2 0 * 0 . 1 9 * 0 . 1 * 3 
13 0 . 2 9 7 0 . 1 0 ) 0 . 2 5 2 0 . 1 6 5 0 . 1 9 7 0 . 2 2 5 0 . 1 9 * 0 . 1 9 5 
12 0 . 1 9 0 0 . 1 2 9 0 . 1 9 1 0 . 2 3 9 0 . 1 6 * 0 . 2 0 * 
11 0 . 1 9 0 0 . 1 3 * 0 . 2 1 2 
10 
* 
S 
7 

< 

0 . 1 * 8 

a 
1 
2 
1 

COLOR* 
RCt 11 12 13 1 * 15 16 17 18 19 

1? o.oi9 0 . 0 1 5 - 0 . 0 1 3 - 0 . 0 5 9 - 0 . 0 * 0 
« - 0 . 0 0 6 0 . 0 0 5 - 0 . 0 0 0 - 0 . 0 1 3 0 . 0 0 0 0 . 0 7 2 
31 - 0 . 0 9 * -c.oio 0 . 0 1 6 0 . 0 3 5 0 . 0 * 3 9 . 0 * 5 
n - 0 . 0 6 3 - 0 , 0 2 2 0 . 0 1 2 0 . 0 3 0 0 . 0 3 9 0 . 0 3 0 
n - 0 . 0 7 0 - 0 . 0 3 2 0 . 0 0 1 0 . 0 2 1 0 . 0 ) 3 0 . 0 ) 5 
10 - 0 . 0 6 6 - 0 . 0 3 3 - 0 . 0 0 3 0 . 0 1 9 0 . 0 2 7 0 . 0 ) * 
7* - 0 . 0 5 3 - 0 . 0 2 2 0 . 0 0 2 0 . 0 1 ) 0 . 0 2 * 0 . 0 ) * 
20 - 0 . 0 3 9 - 0 . 0 0 6 0 . 0 1 0 0 . 0 1 3 0 . 0 2 3 0 . 0 ) ) 
27 - 0 . 0 2 0 0 . 0 0 9 0 . 0 1 1 0 . 0 1 0 0 . 0 1 0 0 . 0 3 0 
2« - C . 0 0 0 0 . 0 1 2 0 . 0 0 0 0 . 0 0 1 0 . 0 0 6 0 , 0 3 1 
r* 0 . 0 0 5 0 . 0 0 9 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 5 0 . 0 
2* 0 . 9 f . O - 0 . 0 1 2 - 0 . 0 1 0 - 0 . 0 0 0 0 . 0 
71 0 . 0 0 . 0 - 0 . 0 0 9 - 0 . 0 0 6 - 0 . 0 0 9 0 . 0 
22 0 . 0 0 . 0 - 0 . 0 0 1 - 0 . 0 0 3 - 0 . 0 0 5 0 . 0 
21 0 . 0 0 . 0 0 . 0 0 1 - 0 . 0 0 0 - 0 . 0 0 1 0 . 0 
X 0 . 0 0 . 0 0 . 0 0 3 0 . 0 0 3 0 . 0 0 2 0 . 0 
19 0 . 0 0 . 0 0 . 0 1 1 0 . 0 1 0 0 . 0 0 6 0 . 0 
18 o.o 0 . 0 0 . 0 2 2 0 . 0 1 7 0 . 0 1 * 0 . 0 
17 0 . 0 6 * 0 .CJ6 0 . 0 1 9 0 . 0 1 9 0 . 0 2 2 0 . 0 
16 0 . 1 0 1 0 . 0 6 0 0 . 0 1 3 0 . 0 1 6 0 . 0 2 1 0 . 9 
••% 0 . 1 2 5 0 . 0 0 5 0 . 0 ) 6 0 . 0 2 3 0 . 0 1 * 0 . 0 
1« 0 . 1 6 2 0 . 1 1 0 0 . 0 6 5 0 . 0 3 7 0 . 0 2 0 0 . 0 
11 0 . 1 7 7 0 . 1 * 6 0 . 0 9 9 0 . 0 5 5 0 . 0 1 7 0 . 0 
12 0 . 1 9 0 0 . 1 * 3 0 . 1 2 9 0 . 0 0 0 0 . 0 ) 7 0 . 1 0 0 
11 9 . m 0 . 2 3 1 0 . 1 5 0 0 . 1 1 2 o.oto 0 . 0 7 * 0 . 0 
10 0 . 1 5 0 0 . 2 9 9 0 . 1 9 ! 0 . 1 2 5 0 . 0 7 6 0 . 0 6 2 0 . 0 
9 0 . 2 3 0 0 . 2 1 6 0 . 0 0 1 0 . 0 7 0 0 . 0 * 7 0 . 0 
« 0 . 0 0 . 0 * 9 0 . 0 6 0 0 . 0 * 2 0 . 0 0 * 0 . 0 * 2 
T 0 . 0 0 . 0 5 0 0 . 0 6 7 0 . 0 5 * 0 . 0 6 6 0 . 0 
* 0 . 0 0 . 1 2 ) 0 . 0 9 * 0 . 0 * 7 0 . 0 5 0 0 . 0 
^ 0 . 0 1 6 0 . 1 T2 0 . 1 1 6 0 , 0 9 5 0 , 0 7 2 0.0 
* 0 . 0 0 . 1 7 2 0 . 1 ) 2 0 . 1 0 * 0 . 1 2 5 0 . 0 * 2 ' 
1 0 . 1 1 3 0 . 2 2 5 0 . 1 2 0 0 . . 1 0 * 0 . 1 2 ) 0 .0 
1 0 . 0 i . 0 * 3 0 . 1 2 2 0 . 1 5 ) 0 . 0 
1 0 . 0 ) 0 0 . 0 7 6 0 . 1 3 9 0 . 1 9 9 0 .099 



55 

APPENDIX C. OUTPUT (continued) 

TM I-COSPOK1T TEI.OCITT - T 

COLBXI 
101 1 2 3 » 5 6 7 8 9 i n 

15 - 9 . 3 8 * - 0 . 2 * 7 
3* 0 . 0 - 0 . 3 2 9 -0 .362 - 0 . 2 6 1 
3? - 0 . 1 0 0 - 0 . 1 0 6 - 0 . 1 5 9 -0 .216 -0 .216 
32 - 0 . 1 2 8 - 9 . 1 2 0 - 0 . 100 - 0 . 1 1 9 -0 .151 -0 .170 
31 - 0 . 0 9 8 - 0 . 1 9 9 - 0 . 1 5 9 - 0 . 1 0 0 - 0 . 0 9 * - C . 0 9 S -0 .107 - 0 . 1 2 * 
30 0 . 0 0 2 - 0 . 0 2 9 - 0 . 0 5 5 - 0 . 3 * 9 - 0 . 0 5 0 - 0 . 9 5 9 -0 .066 -0 .077 
29 0 . 0 1 0 - 0 . 0 0 1 0 . 0 0 5 9 . 3 1 9 0 . 0 0 9 -o.o-.i -0 .032 - 0 . 0 * 9 
28 0 . 0 0 5 0 . 0 0 . 1 8 6 0 . 1 5 2 0 . 0 7 0 0.030 0.001 - 0 . 0 2 * 
27 0 . 1 1 0 0 . 1 0 9 0 . 0 8 9 C.051 0.023 -0 .001 
26 0 . 1 6 9 0 . 1 8 1 0 . 1 9 6 0 .091 0.053 0.019 
25 0 . 2 5 7 0 . 3 6 0 0 . 3 9 2 0.195 0 .13* 0.037 
2* 0 . 1 5 5 0 . 1 9 8 0 . 2 3 2 0.179 0.125 0.029 
23 0 . 1 6 1 0 . 1 5 6 0 . 1 6 * 0 . 1 * * 0.092 0.015 
22 0 . 2 0 ) 9 . 1 8 6 0 . 1 6 6 0 . 1 * 7 0 .0*6 0.006 
21 0 . 2 * 9 0 . 3 * 6 0 . 2 3 6 0 . 1 9 2 0 .1 *5 0 . . 8 * -0 .000 
20 0 . 1 9 2 0 . 2 1 1 3 . 2 2 6 0 . 1 7 7 0 . 1 2 * 0 .07* -0 .009 
1 * 0 . 1 * 7 0 . 1 8 9 0 . 1 8 3 0 . 1 6 0 0.109 0 .02* - 0 . 0 * 5 
I f - 0 . 0 8 1 0 . 0 0 . 0 0 . 1 9 2 0 . 1 7 7 0 . 1 3 2 0 . 1 2 1 0 .0*5 0.011 - 0 . 0 * 1 
T» - 0 . 181 - 0 . 117 - 0 . 0 1 7 0 . 0 * 5 0 . 0 5 2 0 . 0 3 3 0 . 0 2 0 0.020 0.009 -0 .039 
1« - 0 . 117 - 0 . 0 8 * - 0 . 0 3 3 - 0 . 0 0 6 - 0 . 0 0 7 - 0 . 0 2 1 - 0 . 0 2 9 - 0 .029 -0 .029 -0 .029 
15 - 0 . 0 * 3 - 0 . 048 - 0 . 0 5 6 - 0 . 0 5 9 - 0 . 0 5 2 - 0 . 0 5 * - O . 0 5 5 -0 .055 -0 .053 - 0 . 0 5 1 
1« - 0 . 027 0 . 0 - 0 . 1 8 3 - 0 . 1 3 2 - 0 . 0 8 1 - 0 . 0 7 * - 0 . 0 6 5 -0 .065 - 0 . 0 6 * -0 .072 
13 - 0 . 0 9 1 0 . 0 - 0 . 1 3 2 - 0 . 0 9 6 - 0 . 0 5 8 - 0 . 0 6 * - 0 . 0 * 0 - 0 . 0 * 2 
12 - 0 . 0 6 5 0 . 0 0 . 0 -0 .130 -0 .107 -O.OM 
11 -0 .067 0 . 0 - 0 .129 
10 

8 
•t 

6 

- 0 . 0 7 1 

* 
3 
2 
1 

COLOR! 
1 0 * 11 12 13 1 * 15 16 17 16 19 

35 - 0 . .223 - 0 . .213 - 0 . 1 6 5 - 0 . 2 * 0 - 0 . 3 6 * 
3* - 0 . 2 2 9 - 0 . . 2 3 0 - 0 . 2 1 8 - 0 . 2 8 6 - 0 . 3 0 0 - 0 . 2 6 * 
33 - 0 , . 2 0 2 -c. .21C - 0 . 1 * 9 - 0 . 2 0 * - 0 . 1 6 2 - 0 . 1 5 9 
32 - 0 . . 1 6 8 - 0 , . 175 - 0 . 1 7 5 - 0 . 1 * 2 - 0 . 1 5 5 - 0 . 1 3 7 
31 - 0 , . 1 3 2 - 0 , . 1 8 1 - 0 . 1 8 9 - 0 . 1 8 1 - 0 . 1 3 9 - 0 . 1 2 5 
30 - 0 , . 0 9 3 -c, . 110 - 0 . 1 2 8 - 0 . 1 2 5 - 0 . 1 2 7 - 0 . 1 1 8 
29 - 0 . 0 6 2 - 0 , . 083 - 0 . 1 0 3 - 0 . 1 0 9 - 0 . 1 1 5 - 0 . 1 0 7 
28 - 0 . 0 * 1 - 0 , . 0 6 8 - 0 . 0 8 7 - 0 . 0 * 5 - 0 . 1 0 3 - 0 . 0 9 * 
27 - 0 . 0 2 0 - 0 , . 0 6 5 - 0 . 0 7 9 - 0 . 0 * 7 - 0 . 0 * 7 - 0 . 0 7 7 
26 - 0 . 0 0 6 - 0 . . 063 - 0 . 0 7 8 - 0 . 0 * 3 - 0 . 0 7 8 - 0 . 0 6 3 
25 - 0 , . 0 2 1 - 0 . . 1 1 6 - 0 . 0 6 9 - 0 . 0 * 3 - 0 . 0 8 1 - 0 . 0 6 5 
2» - 0 . 0 5 1 - 0 . 0 5 1 - 0 . 0 6 6 - 0 . 0 7 * - 0 . 0 7 * - 0 . 0 5 9 
23 - 0 , 0 6 8 - 0 , ,9CC - 0 . 0 7 8 - 0 . O 7 5 - 0 . 0 7 8 - 0 . 0 5 7 
27 - 9 , , 0 8 1 - 0 , . 065 - 0 . 0 7 9 - 0 . 0 7 7 - 0 . 0 8 » - 0 . 0 5 6 
21 - 0 , 0 8 3 - 0 . 0 6 8 - 0 . 0 8 2 - 0 . 0 7 9 - 0 . 0 8 * - 0 . 0 5 5 
20 - 0 , 0 7 * - 0 , . 0 6 5 - 0 . 0 8 1 - 0 . 0 7 9 - 0 . 0 8 5 - 0 . 0 5 5 
19 0 , 0 - 0 . 0 5 7 - 0 . 0 7 5 - 0 . 0 7 9 - 0 . 0 8 * - 0 . 0 5 8 
18 0 . 0 - 0 . 0 5 0 - 0 . 0 6 2 - 0 . 0 * 6 - 0 . 1 0 1 - 9 . 0 6 9 
IT - 0 . 0 3 * - 0 . 0 6 7 - 0 . 0 9 8 - 0 . 1 0 2 - 0 . 1 2 2 - 0 . 0 8 6 
16 - 0 . 0 2 7 - 0 . 0 6 0 - 0 . 0 9 3 - 0 . 1 O 7 - 0 . 1 2 2 - 0 . 1 0 2 
15 - 0 . 0 5 1 - 0 . 0 6 7 - 0 . 0 9 8 - 0 . 1 1 3 - 0 . 1 2 7 - 0 . 1 1 6 
1» - 0 , 0 8 0 - 0 . 0 9 3 - 0 . 1 1 6 - 0 . 1 3 5 - 0 . 1 * 7 - 0 . 1 3 8 
13 - 0 , 0 9 6 - 0 . 1 2 3 - 0 . 1 5 6 - 0 . 1 7 3 - 0 . 1 7 6 - 0 . » 6 2 
12 - 0 . 1 1 2 0 . 1 6 3 - 0 . 1 9 8 - 0 . 2 2 5 - 0 . 2 1 6 - 0 . 2 9 6 
11 - 0 , 1 * 2 - 0 . 1 8 8 - 0 . 2 3 2 - 0 . 2 7 1 - 0 . 2 3 2 - 0 . 1 9 6 - 0 . 1 0 0 
10 0 . 0 - 0 . 2 ( 0 - 0 . 2 7 0 - 0 . 3 1 0 • 0 . 2 5 0 - 0 . 2 3 9 - 0 . 1 * 0 

9 - 0 . 3 5 8 - 0 . 8 1 0 - 0 . 3 3 8 • 0 . 2 6 3 - 0 . 2 3 1 - 0 . 156 
8 - 0 . 2 9 7 - 0 . 2 6 8 - 0 . 2 6 2 - 0 . 2 1 3 0 . 2 * 9 -0 .177 
7 - 9 . 2 » 5 - 0 . 2 5 2 - 0 . 2 5 9 - 0 . 2 1 * • 0 . 1 8 2 - 0 . 0 8 * 
6 - 0 . 1 7 2 - 0 . 2 1 6 - 0 . 2 6 9 • 0 . 2 3 8 - 0 . 230 -0 .130 
5 - 0 . 2 6 8 - 0 . 3 2 8 - 0 . 3 2 * - 0 , 2 7 * - 0 . 2 8 6 -0 .171 
• - 0 . 2 2 5 - 0 . 2 7 5 • 0 . 3 0 8 - 0 . 2 8 * - 0 . 266 -0 .195 
3 - 0 , 3 1 * - 0 . 6 0 2 • 0 . 3 6 * - 0 . 2 6 0 -0 .227 -0 .125 
2 - 0 . 3 U - 0 . 3 0 6 - 0 . 2 5 5 - 0 . 2 9 * - 0 .221 
1 - 0 . 2 3 7 - 0 . 2 3 7 - 0 . 2 3 7 -0 .820 •0 .820 
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APPENDIX C. OUTPUT (continued) 

norrxsc ooaancnc 

M S S K * tzasios T . $ 
re. or r u s t not t 

rtcr »o. i i i n t i t t m t 
n c n i T now rarrttas 

sas act* C N n r r n . 

rtor i c . aiais 
rtOT » 15.11.57 $»T » J»l. 19T9 JOB«TCTaT00}. - M l SI3SFU VCI 7.5 

air* roa n o ; 
ac. or co ins n a n o 

sons, MIS l iven *.• i n . 
t m . axis intra «.• i s s . 
aoait. o * i e n o.iooot oi t t r r . oaieta o.ioooc 01 

a can- an. iiasaa 
STCT S I M 0.3T»tr Ot tflTS/IBCa 
rear. *xis uscaa 
JTCT m t 0.37701 01 n n s / t a c a 

. locanca or c t n t t r M T S I C U O I I C I B . 

. »» 2.12 t" ».5S IBCltS . 
raoa w a n tart cooan or n e t 

**t n u t or ir ta i s for r taant ta i t r«r c a n <*» »ior i«o.o T«O.O trs»» M » 
rat n m or : is tsto roa ir ta 

tap M j s m — 375t rtcToas eai t iv f ie 1a 1 nor n u t s . 
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APPENDIX C. OUTPUT (continued) 

larrr oot» rot tar I I D H I soon arc* • T 
BSI» • 2 1 
i « r r « 2C0 
IBIEB- 0 
• » » • • 0.0100COOO 
• i n * 1 5 . 0 0 
" i n • I S . 0 0 
%m • " . O 0 2 0 0 
o a r c a • r o . c o 
* B • o.n 
1 1 1 1 0 - C O 

B i s c a i a c i : E L M , c 
s i s c n a c 1 i « 2 0 5 . 0 0 
• I 9 c n « e 1 15 2 * 5 . 0 0 
BISCI mtc 1 1< M S . 0 C 
• T S C M T C 1 17 2 0 5 . 0 0 
i a r t B E 3 20 - M S . 0 0 
I B T M E 3 n - M S . 0 0 
t » r » a e 3 30 - 3 C 5 . 0 0 

a i m I B T I O B , C M 
C B » 2 o r » I S i - 2 9 3 . 0 0 
ca«2 o a r 1 * i - 2 0 3 . 0 0 
c a * 2 o r r 17 i - 2 0 3 . 0 0 
c a « z o r r 10 i - 2 * 3 . 0 0 
C B M o r r • 5 2C - • 0 . 0 9 
C82C o r r 1« 2"» - • 0 . 0 0 
c a n o r r 15 20 - • 0 . ( 9 
C B M o r r 15 29 - • 0 . ( 9 
c a M o r r 1 * 30 - • 0 . 0 0 
CB2C •»rr I S 31 - • 0 . 6 0 
ca2« o r r 15 32 - • 0 . ( 9 
c a M CO? 1? 33 - • 0 . ( 7 
C B M i a a 3* 1 0 1 . 0 0 
c u t l a 9 3 * 1 9 1 . 0 0 
C O M i i 10 3« 1 9 1 . 9 0 
C B M T f i i M 1 9 1 . 9 0 
C i M I i 12 M 1 9 1 . 9 0 
C i M I B 13 3« 1 9 1 . 9 0 
C I M I I 1 * 3« 1 9 1 . 9 0 
C I M I I 15 3« 1 9 1 . 9 * 

BOBBMBf m o s s < 
1 1 * 10 . ( 0 
1 15 10. .00 
1 1 * 10 . ( 0 
1 17 1 * . . 00 
3 28 0 . 0 
3 2 * 0. . 0 
1 30 o . o 

19.00 
19.(0 
19 . SO 
19.(0 

0 . 9 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 .0 
0 . 0 
0 . 9 
0 . 0 
0 . 0 
0 . 9 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

BBS OF 1BE TEBVtfftTBlE »I0 TBI OOOBDISftTES 
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APPENDIX C. OUTPUT (continued) 

3? 
32 
31 
39 
2« 
2fl 
27 
2C 
75 
2 * 
23 
22 
21 
20 
19 
10 
17 
W 

n 
•m 
13 
12 
11 
10 
9 
a 
7 

% 
i 
2 
1 

11 
0 . 0 

1 t . * 0 3 
- 2 7 . 2 0 2 
- • 7 . C 0 7 
- 5 3 . 0 3 3 
- 5 0 . 5 C 5 
- 5 2 . 2 C * 
- 3 9 . 5 3 2 
- 1 7 . 9 2 0 

- 1 . 9 7 7 
1 . 2 7 « 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

2 0 . 9 3 * 
« ? . € • * 

1 2 3 . 0 1 9 
1 * 2 . 0 9 0 
1 7 3 . 3 0 2 
1 5 9 . 2 * 5 
1 1 3 . 7 3 3 

12 
0 . 0 

1 3 . 3 5 0 
- 3 . 9 * 2 

- 1 3 . 7 7 0 
- 2 9 . 2 0 * 
- 3 1 . 2 9 1 
- 2 7 . « 2 7 
- 1 1 . 0 1 0 

3 . 2 2 2 
C . S 3 * 
3 . 7 9 9 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 9 
0 . 0 
0 . 0 

1 5 . 7 * 3 
3 C . 0 9 1 
0 7 . 2 1 5 

1 3 2 . 5 7 5 
1 * 5 . 0 * 9 
1 7 5 . 1 2 9 
2 0 9 . 1 C * 

0 . 1 * 5 

13 
0 . 0 

- 1 3 . 9 * 7 
1 3 . 7 1 2 
1 0 . 0 0 * 

5 . 5 7 7 
- 9 . 3 0 1 
- 3 . 0 2 2 

7 . 5 7 * 
1 9 . 3 * 2 
1 0 . 5 0 0 
* . 0 2 0 

- 2 C . 9 S 9 
- 9 . 9 5 9 
- 3 . 1 * 1 
- 0 . 3 9 9 

1 . 0 3 0 
7 . C 3 0 

2 2 . 5 0 2 
2 9 . 0 9 * 

3 . 0 7 1 
1 0 . 5 7 3 
90.9(3 
02.002 

1 2 1 . 5 7 3 
1 5 5 . 9 7 9 
1 0 0 . 2 5 9 
2 2 9 . 9 * . 

0 . 0 7 3 
0 . 0 
0 . 0 
0 . 0 7 1 

COtOBO 
19 15 

0 . 0 0 . 0 
- « 7 . * C 0 - 2 3 . 0 9 1 

2 4 . 7 7 9 3 2 . 0 7 2 

1 * 10 19 

3*. 959 
29.00* 
1 0 . 5 0 5 
1 « . 2 0 9 
1 * . 1 « 7 
1 0 . 5 2 2 

9 . 3 * 2 
-7.9*5 

- H . 7 0 1 
- 1 1 . 0 1 0 

- 7 . 0 7 5 
- 1 . 5 3 2 

1 . 9 1 9 
« . 0 « 3 

2 0 . 9 0 7 
2 0 . 0 1 5 
1 9 . C 0 0 
2 0 . 0 0 0 
29.970 
9 5 . 0 2 9 
4 2 . 7 9 3 
9 0 . 0 9 7 

1 3 0 . 5 7 9 
1 3 0 . 3 * 2 

5 7 . 0 0 9 
5*.302 
9*.70* 

3 7 . 1 2 5 
3 5 . 7 7 9 
3 0 . 5 7 7 
2 C . 0 5 * 
2 9 . 0 5 0 
1 4 . 2 0 9 
1 7 . 1 2 0 
- 2 . 9 9 9 
- 7 . 7 * 5 
- 9 . 5 5 2 
- * . 0 1 < 
- 1 . 9 7 * 

0 . 2 3 3 
2 . 3 2 5 
7 . 2 7 9 

1 5 . 3 0 0 
1 9 . 5 3 3 
1 7 . 3 0 9 
1 7 . 9 1 0 
1 0 . 9 9 2 
1 1 . 3 9 3 
5 2 . 1 * 7 
7 0 . 5 2 2 
0 7 . 0 3 0 
7 * . 0 2 7 
7 1 . 1 * 3 
9 9 . 7 3 2 

2 2 * . 7 * 0 1 9 2 . C 2 * 
0 . 0 7 3 1 9 0 . C 0 3 
0 . 0 7 1 2 7 9 . 0 * 7 

0 . 0 7 3 
0 . 0 7 1 

3 * . 
3*. 
3 * . 
3 * 
33 
3 * . 
3 * 
3 * . 
3 * 

0. 
0 . 
o.< 
9 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0 

-0. 
5 1 . 
2 9 . 
9 1 . 
3 2 . 
59. 
* 1 
00 

1 3 * . 
101 
1 1 0 . 

99 

3 3 * 
3 * 1 
3 * 1 
3 * 1 
7*5 
3 * 1 
3 * 1 
3 * 1 
3 9 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
005 
090 
502 
020 
030 
503 
1 3 2 
* 1 1 
< 0 7 
0 1 * 
9 1 0 
0 3 * 

0. 
9. 

- 0 . 
90 . 
2 T 
3 1 . 
( 0 , 

MO. 
• 30. 
172, 

.005 
0 
0 

.005 

. 0 9 * 
* 5 * 

.119 

. 0 * 5 

.709 

. 7 * 9 

. 0 * 9 

0.0 
-0.005 
9.0 
0.0 

-0.005 
70.903 
75.07* 

1 3 0 . 9 7 * 

0.0 
-0.005 

0.0 
0.005 

nn-coaroftiT riot I » T I 

K0 
COLOR! 

• 5 10 

3«-
3* 
33 
32 
31 
30 
29 
20 
27 
2 * 
25 
2 * 
23 
22 
21 
20 

0 . 0 0 . 0 • 
- 3 « . 0 0 1 - 3 * 9 . 3 3 2 ' 
- 3 « 3 . 3 * 9 - 3 5 * . 9 9 9 -
- 3 « « . 0 0 2 - 3 7 * . 107-

o.: 
-o.oo* 
o.o 

0 . 0 0 . 0 0 . 0 - 0 . 0 0 5 
2 « * . 7 t i 1 7 * . 2 3 0 1 * 7 . * * 5 1 5 7 . 0 ( 1 
2 M . 7 7 1 2 5 7 . 2 3 * 2 * 1 . * 7 S 2 1 9 . 5 0 9 
2 « * . ? 0 « 3 1 0 . 1 1 * 3 2 * . ( * S 2 7 9 . 1 0 * 
2 ( k . O * * 3 0 9 . * 3 0 3 9 5 . 3 ( 2 2 * 9 . 5 * ( 

0 . 1 * 5 1 5 3 . 7 0 3 

0 . 0 
.0 - 9 7 . 3 7 * -
, 2 * 9 - 1 9 » . * 0 1 < 
. 0 1 2 - 2 1 9 . 7 5 5 -
. 9 2 1 - 2 5 0 . 0 1 7 -
. 0 1 1 - 2 1 0 . 3 1 3 -
.005 - 9 0 . 2 7 * 
.005 - 0 2 . 3 0 2 

0 . 0 
* 1 . * 2 2 
3 1 . 2 9 5 
1 0 . 5 2 3 

0 . 2 9 0 
2 2 . * * * 
2 * . 3 « ( 
2 9 . 0 0 * 
» 7 . * * 2 

975 1 3 1 . tOO 
9 * 7 1 9 9 . 0 2 3 
0 3 1 2 0 1 . 2 5 0 
• 7 0 1 7 9 . 7 3 7 

0 . 1 * 5 1 1 5 . 9 0 0 

0, 
1 5 1 . 
259, 
320. 
3 ( 3 

0. 
0, 
0 

- 0 
0 
0 

- 0 . 
•5 
31 
30. (( 

175, 
233 
225 
221, 

0 
005 
0 
0 
005 
• ( 2 
07* 
• 10 
35* 

0 . 0 
- 7 1 . 0 9 2 -

• 1 9 0 . 9 1 9 -
•150.739-
• 1 0 3 . 9 1 5 -
1 0 0 . 5 5 2 -
1 5 0 . ( 0 * -
-05.9** 
-27.705 

0.02* 
1 9 . 7 0 7 
2 2 . 2 2 0 

( . • 0 3 
- 0 . 2 2 7 

5.7C0 
1 3 . ( 0 0 
1 1 . 9 0 * 
2 2 . 5 9 1 
9*. 2*7 

1 7 3 . 2 * 0 
1 * 0 . ( 6 3 
1 * 3 . 7 « « 
1 7 1 . ( 7 0 

0 . 0 
1 2 5 . 5 9 0 
120 .225-
1 5 0 . 5 1 * . 
1 5 2 . 0 7 1 -
1 * 0 . 0 0 0 -
1 1 2 . 0 * 3 
- 7 « . * 1 2 
- 2 * . * 3 * 

7 . 0 * 0 
9 . 0 * 7 

1 1 . 5 ( 3 
5 . COO 
1 . 0 2 1 
1 . 5 9 * 
« . 0 0 0 
5 . 9 0 ( 

1 2 . 0 * 0 
( * . « T < 

1 * S . * 0 5 
1 ( 5 . 0 7 1 
1 9 3 . M * 
2 1 9 . 0 5 9 

0 . 1 * 5 

0.0 
7.9*0 

- ( ( . 0 0 9 
• 1 1 9 . 9 0 2 
• 1 2 9 . 2 2 7 
• 1 1 7 . 3 2 9 
- 1 0 3 . 2 9 * 
- • 1 . 0 3 1 
- 5 1 . 0 5 0 
- 2 0 . 9 * 0 

3 . 9 0 5 
9 . 3 9 3 
5.399 
3 . 0 * 1 
2 . 1 0 3 
2 . 9 0 0 
7 . M l 
2 . * 1 7 
3 . M * 

39.900 
1 1 5 . 7 2 9 
1 * 9 . 0 5 9 
1 * 2 . O H 
1 7 3 . 1 5 * 
1 1 9 . 7 4 7 

0 . 0 
2 2 . 3 0 * 

- 5 2 . 0 9 7 
- 0 0 . 9 0 1 
- 0 * . 7 * 9 
-02.950 
-79.709 
-59.595 
-37.*70 

-9 .093 
( . 5 9 1 
3 . 0 * 7 
3 . 2 1 1 
1 . 7 3 7 
0 . 3 2 3 

- 2 . 2 0 0 
- 1 2 . 4 * 9 

0 . 0 
1 * . » * 2 
2 9 . 2 7 0 
90.999 

1 5 0 . 5 2 0 
1 7 * . S O * 
1 7 * . 2 0 9 
1 M . 9 9 7 

0 . 1 * 5 
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APPENDIX C. OUTPUT (continued) 

COLORS 
1 2 3 « 5 

-97.376 

6 

- 7 1 . 8 * 2 
-75.380 

7 

0.0 -
-53 .757 -
-81 .068 -

8 

18*. 19 3-
12* .599-
116.276-

9 10 

192.090-192.022 
177.675-198.003 
16* . 567-172. 388 
133.565-131.17« 

0 .0 - 151 .29* -90.682 -81.519 -80 .8*3 -69.988 -96 .102 -97.««3 
1.7*9 - • 6 . 3 7 5 -51 .02 * - • 5 . 1 7 9 - * 9 . * 9 9 -55 .2 *2 -61.729 -71.057 
8.099 - 1 0 . 3 0 1 19.080 17.086 -0 .955 -18.530 - 3 3 . 181 -«8 .55* 

-0 .005 -0 .005 172.578 
82.296 
-0 .011 
-0 .011 
61.616 
93.112 

103.63* 

76.513 
81 .3*3 

135.9*1 
1*3.967 

96.852 
87.776 
85.657 

37.887 
• 8.922 
52.193 
52.035 
• 7.225 
36.589 
33.79* 

12.*82 
29.836 
33.802 
29.839 
2 * . 28* 
18.095 
16.127 

-11 .656 - 2 8 . 5 * 1 
7.925 -8 .892 

18.500 -0 .876 
21.166 -5 .791 
20.710 -9 .658 
16.527 -12.869 
16.623 -1«.606 

- 0 . 0 1 1 103.930 85.1*0 35.0*2 17.289 1».763 - K . 9 2 9 
• 5 . 6 5 7 80.732 68 .38* 30.929 18.681 9.*95 - 12 .6 *9 
76.736 78.021 53 .82* 23.210 20.87* -11 .035 0 .0 

- 0 .005 0. .0 -0 .005 115.352 68.«1« 36.806 16.630 17.*8« -13 .«52 0.0 
90 .5*1 -26. .785 9.611 «* .6«8 29.718 11.735 6.900 8.088 - 2 . * 5 3 -1 * .«62 

•«»B .077 - M , .5*6 -12 .355 1 . 1 1 * -1* .5T7 -23.677 - 2 * . 692 -17.107 -17 .663 -11 .796 
••*, .666 -36, .017 -57 .813 - M . I 06 - • 9 . 5 2 1 - * 9 . « 1 2 -52.575 - • 6 . 783 - • 2 . 7 * 8 -38.796 
- 0 .071 -0 , .073-153.629 - 6 7 . 8 * 1 -7 * .093 -59.808 -58.367 -61.995 -62 .087 - 6 5 . * 9 6 

-0 .071 -0 .073 - -115.826 
-0 .071 

-55.779 
0.0 

- • 8 . 2 * 9 
-0.073-

-72.99« 
-119.693 

-0 .071 

-70 .389 -77.990 
- 6 7 . 2 5 * -80.977 

- 0 . 07 3-113.660 
-0 .071 

TBET-COBPOIBBT n .08 H T E 

ao» 

35 
3* 
33 
32 
31 
*0 
29 
28 
27 
26 
25 
2* 
23 
22 
21 
20 
19 
18 
f» 
16 
15 
1 * 
' 3 
12 
11 
10 
9 
f 
7 
6 
• > 
• 
3 
2 
1 

COLOR« 
908 11 12 13 1* 15 16 17 IS 19 

35 - 1 9 2 . 0*9-192.089-192. 089-192. 089-192. 08* 
3* -195.13*-219.«3«-225.562-168.520-131.857 0.0 
33 -171.8H-201.760-212.*9S-163.227-127.588 0.0 
32 -137.906-169.295-19*.223-163.060-128.372 0.0 
31 -109.1 '9-139.»32-170.79*-156.286-127.811 0.0 
30 -83 .8 (S-112 . * *2 -1«7 .906-1*« .29* -12* .6«3 0.0 
29 -59.307 -87.831-130.677-132.689-118.355 0.0 
28 -31 .5 (5 -68.«5C-122.086-123.766-102.865 0.0 
27 -10.536 -57 .290-117.9*6-115.996 -92.813 0.0 
26 -2 .533 -53.326-119.108-108.213 -73.600 0.0 
25 0 . 0 -51 .097-132.596-103.7*7 -70.601 0.0 
2* 0 .0 -77.555-122.839 -94 .810 -62.636 0.0 
23 0 .0 -87.01J-125.190 -92.552 - 5 3 . 2 8 * 0.0 
22 0 .0 -90 .175-129 .10* -92 .293 - * 6 . * 6 8 0.0 
21 0 .0 -90 .569-130 .2*2 - 9 2 . 2 3 * - • • . 9 9 5 0.0 
20 0.0 -88.739-130.653 -93 .»21 -»5 .227 0.0 
19 0 .0 -61 .109-131 . *20 -97 .956 -»7.552 0.0 
18 0 .0 -58.607-133.015-111.592 -5».B26 0.0 
17 0 .0 -29.511-138.096-126.307 -70 .127 0.0 
16 -11.191 - •1 .382-118.367-128.378 -89 .660 0.0 
15 -31.9«7 -59.7C0-116.8«0-127.1«5-106.969 0.0 
18 -7».552 -97 .951-135.886-139.713-12* .379 0.0 
13 -10* .067-1«7.6««-173.696-166.300-1*2.821 0.0 
12 - 1 1 1 . 505-191 . 935-232. 529-217. 701-15* .169 0.011 
11 -90.6*6-211.580-289.910-263.631-15«.*87 - 51 .8 *3 0.0 
10 -0 .073-229.626-3*5.591-323.688-195.827 -81.625 0.0 
9 -0 .1«5-»3S. 875-37». 199-2*1.837-123.285 0.0 
8 -379.9»0-356.362-283.«26-1S6.089 0.011 O.O 
7 -323.558-3*1.601-300.086-161.695 - * 8 . 8 9 1 0.0 
6 -226.85* -3*3 .573-333.686-195.173 -76 .5 *5 0.0 
< -0 .1*5-«27.729-387.699-252.670-107.660 0.0 
« -279.120-801.778-327.232-167.710 0.011 0.0 
3 -0 .185-*99.007-390.337-207.936 -78.676 0.0 
2 -388.162-370.*91-262.826-15* .352 0.0 
1 -293.398-293.258-295.921-293.320 0.0 
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C. OUTPUT (continued) 

TBE B0RE8ICU. tOt T I I N U IODEL IS O. ( . 
• 0 . OP ITE»»TI0I * 136 9»I DIP - 0 .996E-02 OCCBIS » 1 15 J 

TBE OISTtlWTIOI Of EXCESS t B P 

COIBRI 
• 5 10 

0-0 
19.600 
19.600 
19.600 
19.600 

0.0 
19.176 
19.210 
19.220 
19.206 

0 .0 
2 . *8« 
2.61S 
2.7«0 

0 .0 
18.55* 
18.655 
18.681 
18.599 
18. 250 

2.198 
2.390 
2.630 
2.853 

0.0 
15.633 
16.296 
17.027 
17.761 
18.007 
18.070 
18.005 
17.8«3 

1.851 
2.055 
2.321 
2.660 
3.112 
3.758 
• .322 
0.0 

10.790 
11.667 
12. M 3 
13 .M6 
1*.88* 
15.889 
16.626 
17. 178 
17.389 
17.*31 
17.360 
17.173 
16.786 

1 .M6 
1.680 
1.912 
2.217 
2.603 
3.118 
3.8*3 
«.8*8 
6.696 
9.788 

11.291 
12.260 
13.270 
1*.367 
15.333 
16.07* 
16.57* 
16.738 
16.756 
16.686 
16.5*6 
16.369 

0.0 
1.306 
1.501 
1.7*2 
2.06* 
2.*67 
2.991 
3.670 
• .552 
6.065 
8.806 

10.589 
11.782 
12.85* 
13.821 
1«.638 
15.296 
15.803 
15.96* 
15.999 
15.93* 
15.820 
15.697 

0.638 
0.989 
1.280 
1.55< 
1.88* 
2.277 
2.778 
3.382 
• .196 
5.308 
7 .70* 
9 .55* 

10.897 
12.082 
13.078 
13.882 
1«-531 
1*.937 
15.095 
15.117 
15.066 
1*.957 
1*.753 
1«.226 

0.0 
0.601 
0.816 
1.106 
1.367 
1.708 
2.067 
2.510 
3.0*0 
3.660 
• .676 
6.828 
8.759 

10.223 
11.*51 
12.«18 
13.178 
13.907 
18.026 
1 8 . 0 1 * 
1«.0>5 
1*.0*5 
13.992 
13.858 
13.638 

0.0 
0.578 
0.762 
0.980 
1.237 
1.535 
1.856 
2.223 
2.670 
3.221 
• .128 
6.169 
8.170 
9.719 

10.985 
11.919 
12.505 

0.0 
13.152 
12.5*3 
12.730 
12.852 
12.90* 
12.873 
12.719 
12.225 

COLORI 
11 12 13 1» 15 16 17 18 19 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0.555 0.53* 0 . 5 1 * 0 . M 7 0.«75 0 . 0 
0.708 0.672 0 . 6 5 * 0 .6*9 0.651 0 . 0 
0.896 0 .8*2 0.816 0.807 0.801 0 . 0 
1.120 1.039 0 . 9 9 * 0,972 0.960 0 . 0 
1.378 1.261 1.191 1.155 1. . ; ' 0 . 0 
1.65* 1.*97 1.*06 1.357 1.326 9 . 0 
1.939 1.73* 1.631 1.57* 1.5*0 0 . 0 
2.2*7 1.968 1.856 1.796 1.761 0 . 0 
2.580 2.206 2 .08* 2.017 1.978 0 . 0 
2.908 2 . * * * 2.323 2.253 2.211 0 . 0 
0 . 0 2.62* 2.553 2.501 2.*67 0 . 0 
0 . 0 2.631 2.800 2.769 2.7*0 0 . 0 
0 . 0 3.133 3.116 3.098 3.079 0 . 0 
0 . 0 J.527 3.515 3.508 3.505 0 . 0 
0 . 0 • .016 8.00 3 3.998 • .000 0 . 0 
0 . 0 • .588 • .573 ( .568 • .569 0 . 0 
0 . 0 5.232 5.219 5.219 5.220 0 . 0 
0 . 0 6.128 6.0«5 6.000 5.982 0 . 0 

10."29 7.989 7.212 6.9*7 6.8*3 0 . 0 
11.096 9.282 8.309 7.860 7.651 0 . 0 
11.«92 10.121 9.167 8.623 8.350 0 . 0 
11.737 10.63* 9.779 9.220 8.923 0 . 0 
11.846 10.898 10.165 9.639 9.337 0 . 0 
11.809 10.957 10.339 9.861 9.622 9.573 0 . 0 
11.636 10.839 10.317 9.929 9.696 9.567 0 . 0 

10.*<1 10.091 9.606 9.616 9.487 0 . 0 
9.695 9.572 9 .M4 9.351 0 . 0 0 . 0 
9.«02 9.335 9.24 2 9.1*5 8.971 0 . 0 
9.176 9.121 9.0*5 8.965 8.861 0 . 0 
9.031 8.937 8.660 8.769 6.709 0 . 0 

6.731 6.676 8.609 6.5*0 0 . 0 0 . 0 
6.595 8.516 8 . * *3 9.366 6 .2*1 0 . 0 

8.3*8 6.309 6.261 8.194 0 . 0 
8.255 8.232 8.206 8.159 0 . 0 
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APPENDIX D. INPUT AND OUTPUT OF AN ARTIFICIAL IMPOUNDMENT APPLICATION 

INPUT 

SEBEB EHEBGEBCT C001IB6 STDDT 2 
1.0 98 .4285 42.37 0 . 0 0 . 0 6 .43 1.93 0 .00237.000001 0 .005 
SCOBTBL BX~20,11*29,BBHUX*«1,HU3IMX~29,HUH*100,B?BIB=10,EPS*0.001,IRTER^O, 
EOH>ITM2,BBB&XT*30,!UXITT*5000,BPEIBT*10,EPST*0. 00100,IWTEBT~0,IRr<>0, JO PT=1, 
CEBD 
6BOOID BBD*2,3 ,4 ,5 .6 ,7 ,8 ,9 ,10 ,11 ,11 ,12 ,12 ,13 ,13 ,14 ,14 ,14 ,15 .15 ,16 ,17 ,17 ,18 ,18 , 

tt.19,19,19, 70*0 , 
BBDB*6,5, 3, 4, 4 , 4, 4 , 5, 5, 5, 15,5, 16 ,5 , 17,4, 18,25,3 , 24 ,3 , 2,16, 

2 . 1 6 . 2 6 . 2 . 1 5 . 2 6 , 70*0, 
tlBDB-9, 10 ,10 ,11 , 14 ,15 ,15 ,15 ,16 ,12 ,16 ,13 ,18 ,14 ,23 ,15 ,22 ,25 ,16 ,25 ,26 ,9 ,26 , 

6 .21 .28 .5 .15 .27 , 70*0, 
BBD-2, 3, 3, 4, 4, 5, 6, 7 , 8, 9 , 10 . i l , 12 ,13 ,13 ,14 ,14 ,15 ,15 ,15 ,16 ,16 , 

17 ,17 ,18 ,18 ,19 ,19 ,20 ,20 ,21 ,21 ,22 ,22 ,23 ,23 ,24 ,25 ,26 ,27 ,28 , 58*0, 
BBDB-17,4,15,4,14,3, 2 , 2, 2 , 2 , 3, 5, 6, 6, 12,6, 13 ,7 , 14,19,10,15,12, 

16 ,12 ,16 ,13 ,16 ,13 ,16 ,13 ,16 ,13 ,16 ,13 ,16 ,15 ,14 ,16 ,18 ,18 , 58*0 , 
BBDE*19,4,19,8,19,19,18,17,17,17,16,16,16,10,16,10,16,11,16,19,12,18,13, 

18 ,14 ,18 ,14 ,18 ,14 ,18 ,14 ,18 ,14 ,17 ,13 ,17 ,17 ,17 ,19 ,19 ,18 , 58*0, SEBD 
ROB ID BOBD*2,BPTOBD*2,2,97*0, IBXOBD-12,17,97*0, IEXCBD~12,17,97*0, 

JBTOBD«23,28,97*0, JEYOBD-24,29,97*0, I IOOBO-0,1,97*0, REBD 
SCBBD RCBD*69,BXCBt>=16,3,14,5,13,2,9,1,19,18,1,17,2,4,11,18,5,12,17,6,13,19, 

9 ,14 ,11 ,18 ,14 ,13 ,12 ,18 ,13 ,15 ,19 ,17 , 1 , 2 , 2 , 3 , 4 , 5 , 5 , 6 , 9 , 9 , 1 1 , 1 1 , 
12,12,12,13,13,13,14,14,14,15,15,16, 17 ,17 ,18 .18 ,^8 ,19 ,19 ,19 ,20 ,20 , 
20, 30*0, BYCBD»1,2,2 ,3 ,3 ,4 ,4 ,5 ,6 ,7 ,10,10,11,12,14,14,15,15,15, 
16 ,16,16,17,17,19,22,23,24,25,25,26,27,28,29, 5 ,4 ,10 ,2 ,11 ,2 ,12 ,15 , 

3 ,16 ,13 ,17 ,14 ,19 ,24 ,3 ,15 ,24 ,2 ,16 ,23 ,17 ,26 ,1 ,10 ,27 ,7 ,14 ,22 ,6 ,16 ,28 ,1 ,14 ,25 ,30*0 , 
EXCED»70,5,16,9 ,14,3 ,13,2 ,20,19,2 ,18,4 ,5 ,12,20,6 ,13,18,9 ,14,20,11,15,12,19,15, 
14,11,20,15,17,20,19, 1 ,2 ,2 ,3 ,4 ,5 ,5 ,6 ,9 ,9 ,11 ,11 ,12 ,12 ,12 ,13 ,13 ,13 ,14 ,14 ,14 , 
15 ,15 ,16 ,17 ,17 ,18 ,18 ,18 ,19 ,19 ,19 ,20 ,20 ,20 , 30*0, 
ETCBD-1,2 ,2 ,3 ,3 ,4 ,4 ,5 ,6 ,7 ,10 ,10 ,11 ,12 ,14 ,14 ,15 ,15 ,15 ,16 ,16 ,16 ,17 ,17 ,19 ,22 ,23 , 
24,25,25,26,27,28,29, 10 ,5 ,11 ,4 ,12 ,3 ,15 ,16 ,4 ,17 ,14 ,19 ,15 ,23 ,25 ,4 ,16 ,26 ,3 ,17 , 
24 ,23 ,27 ,2 ,15 ,28 ,10 ,15 ,25 ,7 ,22 ,29 ,6 ,16 ,28 , 30*0, 8EBD 
SBBBf BT»99*1 .0 ,0 .0 ,27*0 .0 ,1 .0 ,171*0 .0 , IBY»4*12 ,3*11 ,10 ,2*9 ,8 ,7 ,2*6 ,4*5 ,2*4 ,3 , 
2 *2 ,6 *1 ,2 *2 ,3 *3 ,4 ,2 *5 ,6 ,7 ,8 ,2 *9 ,10 ,11 ,12 ,2 *13 ,2 *14 ,15 ,2 * 16,17,18,19,6*20,2*19, 
4*18,6*17,2*18,19,3*20,7*19,4*18,19,4*20,2*19,18,3*17,16,2*15,14,3*13,2*14, 
7*15,2*14,2*13,2*12,2*11,3*12,171*0, JBT-22,21,20,2*19,18,3*17,4*16, 
2 *15 ,14 ,13 ,2 *12 ,3 *11 ,2 *10 ,9 ,8 ,7 ,6 ,2 *5 ,2 *4 ,3 ,3 *2 ,5 *3 ,5 *4 ,2 *3 ,3 *2 ,5 *1 ,2 ,3 ,4 ,5 , 
2*6 ,2*7 ,8 ,9 ,2*10 ,11 ,12 ,13 ,14 ,2*15 ,3*14 ,15 ,2*16 ,17 ,18 ,19 ,20 ,21 ,2*22 ,23 ,24 ,3*25 , 
26 ,27 ,2*28 ,3*29 ,28 ,3*27 ,3*26 ,25 ,2*24 ,2*23 ,22 ,21 ,20 ,19 ,18 ,2*17 ,2*16 ,2*15 ,2*1 ' , 
13,25,24,23,171*0, EBT-128, CEID 
8FATCB I B ( 1 , 5 ) * 6 , I B ( 1 , 1 0 ) " 6 , I B ( 2 , 1 1 ) - 6 , 1 1 ( 4 , 1 2 ) * 6 , I I (5 , 15) » 6 , I B ( 6 , 1 6 ) « 6 , 
I B ( 9 , 1 7 ) - 6 , I I ( 1 1 , 1 9 ) - 6 , I B ( 1 2 , 2 5 ) - 6 , I I ( 1 3 , 2 6 ) - 6 , 1 1 ( 1 5 , 2 7 ) - 6 , I B ( 1 7 , 2 9 ) - 6 , 
I f f ( 1 9 , 2 9 ) - 6 , I B ( 2 0 , 2 8 ) - 6 , I E ( 2 0 , 2 5 ) - 6 , I B ( 1 9 , 2 2 ) - 6 , I B ( 2 0 , 1 6 ) - 6 , 1 8 ( 2 0 , 1 4 ) - 6 , 
IB{ 1 8 , 1 4 ) - 6 , 1 8 ( 1 8 , 1 0 ) - 6 , I B ( 1 9 , 7 ) - 6 , 1 8 ( 2 0 , 6 ) - 6 , I B ( 2 0 , 1 ) - 6 , I E ( 1 6 , 1 ) - 6 , 
I B ( 1 4 , 2 ) - 6 , 1 1 ( 1 3 , 3 ) - 6 , IB ( 9 , 3 ) - 6 , 1 8 ( 5 , 2 ) - 6 , I B ( 3 , 2 ) - 6 , 1 8 ( 2 , 4 ) - 6 , 1 * (12 , 2 4 ) - 6 , SEED 
eaiGRT RIB-580*6.43, 6EID 

2 0 
50.0 50.0 30.0 124.8 0.002 0.0 0.0 
8BO0RDT BBDT-1 ,2 ,3 ,4 ,5 ,6 ,7 ,8 ,9 ,10 ,11 ,11 ,12 ,12 ,13 ,13 ,13 ,14 ,14 ,14 ,15 ,16 ,17 ,17 ,18 , 
18,18,3*19,69*0, BBDBT-5,4,2,2,4*3,3*4,14,4,15, 3 ,16 ,24 ,2 ,17 ,23 ,2 ,1 ,1 ,15 ,1 ,14 , 
25 ,1 ,14 ,25 ,69*0 , 88081-9,10,10,11,14,3*15,2*16,13,18,14,23,15,23,25.16,22,25, 
26 ,26 ,9 ,28 ,6 ,21 ,28 ,5 ,15 ,27 ,69*0 , RBDIBD-13*11,10,16*11,69*0, 
BBDT-1,2 ,2 ,3 ,3 ,4 ,5 ,6 ,7 , 
8 ,9 ,10 ,11 ,12 ,13 ,13 ,14 ,14 ,14 ,15 ,15 ,16 ,16 ,17 ,17 ,18 ,18 ,19 ,19 ,20 ,20 ,21 ,21 ,22 ,22 ,23 , 
23, 24,25,26,27,28,57*0, RBOBT-16 ,3 ,14 ,3 ,13 ,2 ,1 ,1 ,1 ,1 ,1 ,2 ,4 ,5 ,5 ,11 ,5 ,12 ,18 , 
6 ,13 ,9 ,14 ,11 ,15 ,11 ,15 ,12 ,15 ,12 ,15 ,12 ,15 ,12 ,15 ,12 ,14 , 13,13,15,17,17,57*0, 
BBD"T«19,4,19,8,19,19, 19 ,18 ,17 ,17 ,17 ,16 ,16 ,16 ,10 ,16 ,11 ,16 ,19 ,12 ,19 ,13 ,18 ,14 ,18 , 
: * ,18 ,14 ,18 ,14 ,18 ,14 ,18 ,14 ,17 ,13 ,17 , 17,19,19,19,18,57*0, 
BBDI»D-35*11,1,6*11,57*0, 8EBD 
6TBBT QBTT-42.345, 4 2 . 3 7 5 , 9 7 * 0 . 0 , BTT-40.0, 0 . 0 , 9 7 * 0 . 0 , IBTT-12,17, 
97*0 , JBYT-23,28, 97*0 , IBDBT-1, 0 , 9 7 * 0 , BBTT-2, CEBD 

OISCBHRGE 12 23 42 .370 40 .0 
IBIAKE 17 28 - 4 2 . 3 7 0 0 .0 
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APPENDIX 0 . OUTPUT 

SEBEB E!tEKGE«CT COOLIBG STODI 

HPOT D1TI FOB HTDBO BODEl 

'EUJCITT SOLE « 1.00 FT/SEC IEBCTB SC1LE X 98 .« rr 
TCT11 DISCBHCE = 42 .4 CPS BIBO SPEED S 0. o PT/SEC 
BIBB DIBECTIOB « 0 . 0 DEGBEE IfEBiGE airtn « 6. 43 FT 
• « T « CEBSI1Y « 1.930 St3G/FT3 »IB DEISITT S 0 . 0 0 2 * S10G/FT3 
» I " C STSPSS COEP »0.0000010 BOTOH STBESS COBP « 0.005000 

THE IBDEI 0» E»CB I OIBT 

COITIHB 
TOW 1 2 3 4 5 6 7 8 ? » 10 11 12 13 1 * 15 16 17 18 19 20 

29 1 1 i 1 1 2 6 1 
29 1 1 1 1 1 » 2 6 
27 I 1 1 i 1 6 « 4 2 
26 1 1 i 6 2 • 4 2 
25 1 1 1 6 2 4 2 2 6 
24 I 1 1 6 2 4 2 1 
23 1 1 1 2 2 2 1 
22 1 1 1 2 2 2 6 
21 1 1 1 2 2 « 2 
20 1 1 1 2 4 2 
19 1 1 6 2 4 2 
18 1 1 2 2 * 2 
17 5 2 2 2 4 2 
16 ! * « 4 4 2 6 
15 1 « « 4 2 4 2 
I t 1 1 1 1 2 4 4 4 1 4 2 4 6 2 6 
13 1 1 1 1 2 * 4 « 1 « 2 * 1 
12 1 1 1 6 2 4 4 4 1 * « * 1 
11 1 4 • «. 1 
10 » 4 • 4 6 
9 1 4 • 4 2 
a • « • 4 2 
7 1 « 4 » 2 
6 1 « 4 • 
5 1 * * • 
» 2 2 2 * 
3 i 1 1 « 
2 1 1 6 2 6 1 1 1 1 1 1 6 2 2 4 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 6 2 2 

J 
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APPENDIX D. OUTPUT (continued) 

THE DEPTH »T TBE CCtlEB 

COLOBI 
HOW 1 2 3 4 5 6 7 8 9 10 

29 
28 
27 
26 
25 
2« 
23 
22 
21 
20 
T9 
18 
17 6 . 4 3 0 6 . 4 3 0 
16 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
15 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
1« 6 . 4 3 0 6 . 4 3 0 5 - 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
13 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
12 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
11 6 . 4 3 0 6 . 4 3 0 64 430 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
10 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 9 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 

9 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
8 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
7 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
6 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
5 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
4 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
3 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
2 
1 

6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 

COLOR II 
101 11 12 13 14 15 16 17 18 i9 20 

29 b . 4 3 0 6 . 4 3 0 6 . 4 3 0 
28 6 . 4 30 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
27 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
26 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
25 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
2* 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
23 6 . 4 3 0 6 . 4 3 0 b . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
22 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 30 6 . 4 3 0 6 . 4 3 0 
21 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
20 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
19 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
18 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
17 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
16 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 , 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
1S 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
H 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 30 9 . 6 4 5 6 . 4 3 0 6 . 4 3 0 
13 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
12 6 . 4 3 0 6 , 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 b . 4 3 0 6 . 4 3 0 
11 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 9 
10 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 

9 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
8 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
7 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
6 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
5 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
« 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 30 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
3 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
2 6."4 30 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
1 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 6 . 4 3 0 
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APPENDIX D. OUTPUT (continued) 

*r« 

DIHEISIOtLESS DEPTH IT EACH POUT 

COLOR! 
10 

29 
28 
27 
26 
25 
2» 
23 
22 
21 
20 
19 
18 
17 0 . 0 6 5 0 . 0 6 5 
16 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
15 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
1« 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
13 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
12 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 0 . 0 6 5 0 . 0 6 5 
11 0 , 0 6 5 0 . 065 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
10 0 . 0 6 5 0 . 0 6 5 0. 0 6 5 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
9 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
8 0 , 0 6 5 0 . 0 6 5 0. 065 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
7 0 . 0 6 5 0 . 0 6 5 0. 065 0 0 6 5 0 . 0 6 5 0 . 0 6 5 O.06S 0 . 0 6 S 0 . 0 6 5 0 . 0 6 5 
6 0 . 0 6 5 0 , 0 6 5 0. 0 6 5 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
5 0 . 0 6 5 0 . 0 6 5 9. 0 6 5 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
» 0 . 0 6 5 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 9 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 0 . 0 6 5 
3 0. 065 0. 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 
2 
1 

0 0 6 5 0 . 0 6 5 0 . 0 6 5 

COI.0RI 
Of 

29 

11 12 13 1« 15 16 17 

0 . 0 6 5 

18 

0 . 0 6 5 

19 

0 . 0 6 5 

20 

28 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
27 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 0 . 0 6 5 
26 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
25 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
2« 0 . 0 6 5 0 . 0 6 5 0 . 0 6 S 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
23 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
22 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 S 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
21 0 . 0 6 5 0 . 0 6 5 3 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
20 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0.06'J 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
19 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
18 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 C.065 
17 C . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
16 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 7 3 0 . 0 7 3 
15 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 7 3 0 . 0 7 3 
1* 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 1 0 2 0 . 0 7 3 0 . 0 7 3 
13 0 . 0 6 S 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
12 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 J 0 6 5 0 . 0 6 5 0 0 6 5 
11 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
10 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
9 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
8 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
7 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
6 0 . 0 6 5 0 . 0 6 5 0 . 3 6 5 i . « 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
« 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 1 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
3 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
2 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
1 0 . 0 6 5 0 . 9 6 5 0 . 0 6 5 0 . 0 6 5 0 . 0 6 5 
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APPENDIX D. OUTPUT (continued) 

TRK BOOTDklT YIIOES * I D THE I I I T I 1 L 'UTtSSKS 

COLDHI 
so* 1 2 3 « 5 6 7 8 9 10 

n 
28 
27 
26 
25 
2* 
23 
22 
21 
20 
19 
18 
17 1,000 1.000 
16 1.000 1.000 1.000 1.000 0 .0 
15 1.000 1.000 0 .0 0 . 0 0 .0 0 .0 
1« 1.000 0 .0 0 .0 0 . 0 0 .0 0 .0 
13 1.000 0 .0 0 .0 0 . 0 C O 0 .0 
12 1. .000 1.000 0 .0 0 .0 0 .0 0 .0 0 .0 
11 1. .000 1 . .000 1. .000 0 .0 9 .0 0 .0 0 . 0 u.o 0.0 
10 1 .000 1, .000 0. .0 0. .0 0 .0 0 .0 0.0 0 . 0 0 .0 0 .0 
9 1 .000 0. . 0 0. .0 0. .0 0 .0 0 .0 0 .0 0 . 0 0 .0 0 .0 
8 1 .000 0. .0 0. .0 0. .0 0 .0 0 .0 0 .0 0 . 0 0 .0 0 .0 
7 1 .000 0. . 0 0. .0 0. .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 
6 1 .000 0. . 0 0. .0 0, .0 0 .0 0 .0 0 .0 0 . 0 0 .0 0 .0 
5 1 .coo 1, .000 0. .0 0. .0 0 .0 0 .0 0 .0 0 . 0 0 .0 0 .0 
• 1, .000 1. .000 0. .0 0 .0 0 .0 0 .0 0 . 0 1.000 1.000 
3 1.000 0 .0 1.000 1.000 1.000 1.000 1.000 

1 
1. .000 1 .000 1.000 

COLOR! 
?c» 11 12 13 1« 15 16 17 18 19 20 

29 1.000 1.000 1.000 
28 0.0 0 .0 1.000 1.000 
27 0 .0 0 .0 0 .0 0 . 0 0 .0 1.000 
26 0 . 0 0 .0 0 .0 0.0 0 .0 0 . 4 0 . 0 1.000 
25 0 . 0 0 . 0 0 .0 0 .0 0 .0 0.0 1.000 1.000 1.000 
2* 0 . 0 0 . 0 0 . 0 0 .0 0 .0 0.9 1.000 
23 1.000 0 . 0 0 .0 0 .0 0 .0 0 .0 1.000 
22 1.000 0 . 0 0 .0 0 .0 0.0 0 .0 1.000 1.000 
21 1.000 0 . 0 0 .0 0 .0 0 .0 0.0 0 . 0 1.000 
20 1.000 0 . 0 o.o 0 . 0 0 .0 0 .0 0 . 0 1.C/00 
19 1.000 1.000 0 . 0 0 .0 0 .0 0 .0 0 .0 0 .0 1.000 
18 1.000 0 . 0 0 . 0 0 .0 J.O 0.0 0.0 0 . 0 1.000 
17 1.000 0 .0 0 . 0 0 .0 1.0 0 .0 0 .0 0 .0 1.000 
H 0 . 0 0 .0 0 . 0 0 . 0 ( . 0 0 .0 0 .0 0 . 0 1.000 1.000 
15 0 . 0 0 . 0 0 . 0 0 . 0 C O 0.0 1.000 1.000 0 .0 1.000 
14 0 . 0 0 . 0 0 . 0 o.o 0 .0 0 .0 1.000 1.000 1.000 1.000 
13 0 . 0 0 .0 0 . 0 0 , 0 0.,1 0 .0 1.000 
12 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 .0 1.000 
11 0 . 0 0 .0 0 . 0 0 . 0 0 . 0 0 .0 1.000 
10 0 . 0 0 .0 0 . 0 0 , 0 0 . 0 0.0 1.000 1.000 
9 0 . 0 0 . 0 0 . 0 0 , 0 0 .0 0 .0 0 .0 1.000 
8 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 .0 0 .0 1.000 
T 0 . 0 0 .0 0 . 0 0 , 0 0 .0 0 .0 0 .0 1.000 1.000 
6 0 . 0 0 .0 0 . 0 0 , 0 0 .0 0 .0 0 .0 0 . 0 1.000 1.000 
5 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0.0 0 .0 0 .0 0 .0 1.000 
« 1.000 1.000 1.000 o.o 0 .0 0 .0 3 .0 0 . 0 0 . 0 1.000 
3 1.000 1.000 0 .0 0 ,0 0 .0 0 .0 0 .0 1.000 
2 1.000 1.000 1.000 0 .0 0 .0 0 .0 1.000 
1 1.000 1.000 1.000 1.000 1.000 



66 

APPENDIX D. OUTPUT (continued) 

T « SOLOTIC) POB TEE ITDBG BOBEL 

TIE PBISEBT IOBEIICM. SCBESE I S O. I . 
' ! ( « ! • 0 . 8 9 9 7 9 5 2 E - 0 3 FOB T9E 22TB I T X t l T I O I CCOIBITC » \ f 1 0 , 2 7 ) 

THE STBEIH PWBCTIOB - PSI 

COL3RB 
poa 1 2 3 « 5 6 7 8 9 10 

29 
28 
27 
26 
25 
29 
23 
22 
21 
20 
19 
18 
17 1.000 1.000 
IE 1.000 1.000 1.000 1.000 0 .787 
I S 1.000 1.000 0 .937 0 .871 0.765 0.557 
19 1.000 0 . 9 5 2 0 .879 0 .780 0 .632 0 .389 
13 1.030 0 . 9 3 0 0 . 8 * 7 0 .791 0 .591 0 .367 
12 1.009 1.000 0 . 9 1 9 9 .838 0 .793 0 .627 0 .988 
11 1 .000 1 . 0 0 0 1 .000 0 .969 0 .908 0 .893 0 .768 0.686 0 .602 
10 1 .000 1 .000 0 . 9 9 0 0 . 9 7 6 0 . 9 * 8 0 .906 0 .857 0 .802 0 .795 0 .699 

9 1 .000 0 . 9 9 * 0 . 9 8 3 0 .968 0 .999 0 . 9 1 3 0 .876 0 . 8 3 7 0 .799 0 .767 
8 1 .000 0 .992 0 . 9 8 1 0 .967 0 .9«8 0 .925 0 .898 0 .871 0.896 C.826 
7 1 .000 0 .993 0 . 9 8 3 0 .971 0 .956 0 . 9 3 9 0 . 9 2 1 0 .909 0 .839 0 .876 
€ 1 .000 0 .995 0 9 8 7 0 9 7 8 0.967 0 .956 0 . 9 % * 0 .939 0.926 0 .919 
S 1 .000 1 .000 0 .993 0 .986 0 .979 9 . 9 7 1 0 .965 0 .962 0.962 0 .960 
• 1 .000 1 . 00 0 0 9 9 9 0.989 0 .986 0 .985 0.987 1.000 1.000 
• > 1 . 0 0 0 0 .998 1.000 1.000 1.000 1.000 1.000 
2 
1 

1 .000 1 .000 1.000 

COL9HB 
nam 11 12 13 19 15 16 17 18 19 20 

29 1.000 1.000 1.000 
28 0 . 0 0 .637 1.000 1.000 
27 0 . 0 0 . 0 0 . 0 0 .599 0.860 1.000 
76 0 . 0 0 . 0 0 . 0 0 .165 0 .360 0 .700 0.890 1.000 
25 0 . 0 0 . 0 0.028 0 .110 0 .299 0.576 1.030 1.000 1.000 
29 0 . 0 0 . 0 0 . 0 0.119 0 .396 0 .699 1.000 
23 1.000 0 .388 0 . 0 0 . 0 0 .328 0 .652 1.000 
22 1.000 0 .552 0 .207 0 . 0 0 . 3 ' S 0 .637 1.000 1.000 
21 1.000 0 .613 0 .278 0 . 0 0 .295 0 .582 0 .899 1.000 
20 1.000 0 . 6 2 1 0 .290 0 . 0 9 .282 0 .551 0 .795 1.000 
19 1.000 1.000 0 . 5 8 1 0 .262 0 . 0 9 . 2 8 3 0 .596 0 .788 1.000 
19 1.000 0 .759 0 .991 0 .176 0 . 0 0 .302 0 .568 0 .795 1.000 
17 1.000 0 .575 0 .259 0 . 0 0 . 0 0 .357 0 .627 0 .828 1.000 
16 0 .591 0 .292 0 . 0 0 . 0 0.225 0.5C0 0 .755 0 .692 1.000 1.000 
15 0.287 9 . 0 0 . 0 0.183 0 .399 9 .662 1.000 1.000 1.000 1.000 
19 0 . 0 0 . 0 0.163 0 .335 0 . 5 : 7 0 . 7 9 9 1.000 1.000 1.000 1.000 
13 0 . 0 0 .176 0 .319 0 .969 0.626 0 .806 1.000 
12 0 . 3 * 9 0 .387 0 .970 0 .579 0 .706 0 .898 1.000 
11 0.591 0 .597 0 .597 0 .679 0 .771 0 . 8 6 1 1.003 
10 0 .662 0 .669 0.696 0 .750 0 .622 0 .905 1.000 1.000 

9 0.799 0 .750 0 .772 0 .810 0.860 0 .917 0 .971 1.000 
n 0.815 0 .817 0 .832 0 .858 0.692 9 . 9 3 1 0 .969 1.000 
7 0.870 0 .871 0 . 8 8 1 0 .697 0 .920 0 .996 0 .973 1.000 1.000 
* 0.916 0 .917 0 .923 0 .931 0 .999 0 . 9 6 0 0 .977 0 .942 1.000 1.000 
"5 0.959 0.959 0.960 0 .961 0 .965 0 .973 0 .982 0 .991 0.997 1.000 
9 1.000 1.000 1.000 0 .965 0 .982 0 .969 0 .988 0 .993 0.997 1.000 
3 1.000 1.000 0.999 0 .99 3 0 .999 0 .996 0.998 1.000 
2 1.000 1.000 1.000 0 .998 0 .996 0.999 1.000 
1 1.000 1.000 LOCO 1.000 1,000 
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APPENDIX D. OUTPUT (continued) 

i n I -COSPO««T »HOCITT - u 

COLOS1 
l < * 1 2 3 * 5 6 7 8 9 10 

79 
28 
27 
26 
75 
29 
23 
22 
21 
20 
19 
W 
17 -0 .O15 -o.ou 
16 - 0 . 0 0 4 - 0 . 0 0 * - 0 . 0 0 9 - 0 . 0 1 6 - 0 . 0 1 5 
15 - 0 . 0 0 2 - 0 . 0 0 3 - 0 . 0 0 * - 0 . 0 0 7 - 0 . 0 1 2 - 0 . 0 1 3 
1« 0 . 0 - 0 . 0 0 2 - 0 . 0 0 3 - 0 . 0 0 * - 0 . 0 0 6 - 0 . 0 0 6 
11 0 . 0 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 0 0.OO3 
12 - 0 . 0 0 2 - 0 . 0 0 2 - 0 . 0 0 1 - 0 . 0 0 0 0 .001 0.003 0 .008 
11 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 2 - P - 0 9 2 - 0 . 0 0 0 0 .001 0 .002 0 . 0 0 * 0 .007 
10 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 0 .000 0 . 0 0 1 0 .002 0 . 0 0 * 0 .006 
9 0 . 0 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 0 .000 0 . 0 0 1 0 . 0 0 1 0 .002 0.003 0 . 0 0 * 
8 0 . 0 - 0 . 0 0 0 - 0 . 0 0 0 0 .000 0 .000 0 .001 0 . 0 0 2 0 .002 0 . 0 0 1 0 . 0 0 4 
1 0 . 0 0 .000 0 .000 0 .000 0 . 0 0 1 0 . 0 0 1 0.O02 0 .002 0.003 0 . 0 0 3 
6 0 . 0 0 .000 0 .000 0 .000 0 . 0 9 1 0 . 0 0 1 0 . 0 0 1 0 .002 0 .002 0 . 0 0 3 
5 0.000 0 .000 0 .000 0 . 0 0 1 0 . 0 0 1 9 . 0 0 1 0 . 0 0 1 0 .002 0.OO2 0 .003 
« 0 .000 0 .000 0 .000 0 . 0 9 1 0 . 0 0 1 0 . 0 0 1 0 .001 0.003 0 .003 
3 0 . 0 3 .000 0 . 0 0 1 0 . 0 0 1 0 . 0 0 1 0 .001 0 .002 
2 
1 

0 .000 0 .000 0 .000 

CO10F8 
101 11 12 13 u 15 16 17 18 19 20 

29 - 0 . 0 6 7 - 0 . 0 2 4 - 0 . 0 1 7 
28 - 0 . 0 6 7 - 0 . 0 1 5 - 0 . 0 0 9 - 0 . 0 0 5 
27 0 .009 0 . 0 1 1 0 .024 0 .002 -0 .0O4 0 . 0 
26 0 . 0 0 1 0 .002 0 . 0 0 7 0 .010 0 .019 0 .015 0 .005 0 . 0 
25 0 .906 0 . 0 0 .0 0 . 0 0 * 0 .006 0 .009 0 .020 0.007 0 . 0 0 * 
2« 0 .067 0 .026 - 0 . 0 0 2 - 0 . 0 0 4 0 . 0 0 1 0 . . 0 1 0 . 0 
23 0 . 0 6 7 0 .018 0 . 0 1 * - 0 . 0 0 8 - 0 . 0 0 1 - . ' . 0 0 0 0 .0 
22 0 . 0 o.ooe 0 .009 0 . 0 - 0 . 0 0 1 - 0 . 0 9 2 - 0 . 0 1 0 - 0 . 0 0 5 
21 0 .0 0 . 0 0 2 0 .003 0 . 0 - 0 . 0 0 1 -O.Ot/3 - 0 . 0 0 7 0 .0 
20 0 . 0 - 0 . 0 0 1 - 0 . 0 0 1 0 . 0 - 0 . 0 0 0 - 0 . 0 0 1 - 0 . 0 0 2 0 .0 
19 -o.ooe - 0 . 0 1 6 - 0 . 0 0 6 -0 .0C4 0 . 0 0 . 0 0 1 0.OO1 - 0 . 0 0 0 0 .0 
18 0 . 0 - 0 . 0 1 * - 0 . 0 1 1 - 0 . 0 0 9 0 . 0 0 .002 0 .003 0 .001 0 .0 
17 - 0 . 0 2 7 - 0 . 0 1 5 - 0 . 0 1 5 - 0 . 0 1 2 0 .015 0 .107 0 .006 0 . 0 0 3 0 . 0 
16 - 0 . 0 2 4 - 0 . 0 1 9 - 0 . 0 1 7 0 .012 0 .013 0 .010 0 .012 0 .006 - 0 . 0 0 0 - 0 . 0 0 0 
15 - 0 . 0 2 0 - 0 . 0 2 0 0 . 0 1 1 0.C11 0 .010 o.ooe 0 .016 0 .007 0 .0 0 . 0 
H - 0 . 0 1 9 0 .012 0 . 0 1 1 0 .009 C.908 O.0O5 0.0 0 .002 0 .000 0 .000 
13 0 . 0 2 * 0 . 0 1 3 C.010 0 .008 0 .006 0 . 0 0 3 0 .0 
12 0.018 0 . 0 1 2 0 . 0 0 9 0 .007 0 .005 0.00 3 O.O 
11 0 .010 0 . 0 0 9 0 . 9 0 8 0.006 0 . 0 0 * 0 .002 0.0 
10 0 .007 0 . 0 0 7 0 .006 0 .005 0 .003 0 . 9 0 1 - 9 . 0 0 2 - 0 . 0 0 1 
9 0.005 0 .005 0 .005 0 . 0 0 * 0 .002 0 . 0 0 1 - 0 . 0 0 1 0 . 0 
8 0.00« 0 . 0 0 * 0 . 0 0 * 0 .003 0 .002 O.0O1 0 .000 0 . 0 
7 0.003 0 . 0 0 3 0 .003 0 .002 0.O92 0 . 0 0 1 0 .000 - 0 . 0 0 ' - 0 . 0 0 0 
* 0.003 0 . 0 0 3 0 . 0 0 3 0 .002 0 . 0 0 1 0 . 0 0 1 o.ooo - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 
5 0 .003 0 . 0 0 3 0 .003 0 .002 0 . 0 0 1 0 . 0 0 1 0 .000 0 .000 - 0 . 0 0 0 0 .0 
« 0.003 0 . 0 0 3 0 . 0 0 3 0 . 0 0 1 0 . 0 0 1 0 . 0 0 1 o.ooo 0 .000 0 .000 0 .0 
3 0 . 0 0 2 0 .001 0 . 0 0 1 0 . 0 0 1 0 .000 0 .000 o.ooo 0 .0 
2 0 .001 0 .000 0 . 0 0 0 o.ooo 0.000 0 .000 0 .0 
1 0 .000 0 .000 0 .000 0 .000 0 .000 
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APPENDIX 0. OUTPUT (continued) 

M B T-COHK1KJT TELOCITT - » 

COLORI 
»0» 10 

28 
27 
26 
25 
2* 
23 
22 
21 
29 
19 
18 
17 - 0 . 0 0 7 0 .0 
« - 0 . 0 0 2 0 .0 0 . 0 - 0 . 0 1 * - 0 . 0 1 * 
15 - 0 . 0 0 * - 9 . 0 0 * - 0 . 0 0 * - 0 . 0 0 6 - 0 . 0 1 1 - 0 . 0 1 6 
1* - 0 . 0 0 3 - 0 . 0 0 * - 0 . 0 0 6 - 0 . 0 0 8 -0 .O13 - 0 . 0 2 1 
13 - 0 . 0 0 5 - 0 . 0 0 5 - 0 . 0 0 6 - 0 . 0 0 9 - 0 . 0 1 3 - 0 . 0 2 0 
12 - 0 .00 * - 0 . 0 0 5 - 0 . 0 0 5 - 0 . 0 0 6 - 0 . 0 0 7 - 0 . 0 0 9 - 0 . 0 0 9 
11 -0.000 0 . 0 -0.002 - 0 . 0 0 3 - 0 . 0 0 * - 0 . 0 0 5 - 0 . 3 0 5 - 0 . 0 0 6 - 0 . 0 0 5 
10 -0.001 -0.001 -0 .001 -0.001 - 0 . 0 0 2 - 0 . 0 0 3 - 0 . 0 0 3 - 0 . 0 * * - 0 . 0 0 * - 0 . 0 0 3 
9 -0.000 -0.001 -0 .001 -0.001 - 0 . 0 0 2 - 0 . 0 0 2 - 0 . 0 0 3 - 0 . 0 0 3 - 0 . 0 0 2 - 0 . 0 0 2 
e -0.001 -0.001 -0 .001 -0.001 - 0 . 0 0 1 - 0 . 0 0 2 - 0 . 0 0 2 - 0 . 0 0 2 - 0 . 0 0 2 - 0 . 0 0 1 
7 -0.000 -0.001 -0.001 -0.001 - 0 . 0 0 1 - 0 , 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 
A -0.000 -0.000 -0 .001 -0.001 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 1 -O.OOO -O.OOO 
5 -•J.000 -0.000 -0.000 -o.ooo - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 - 0 . 0 0 0 
« -0.000 -0 .000 - 0 . 0 0 0 • 0 . 0 0 0 - 0 . 0 0 0 0 .000 0 .001 0 .001 0 . 0 
3 -0.000 0 . 0 0 .000 0 .0 0 .0 0 . 0 O.OOQ 
2 
1 

-0.000 0 . 0 0 .000 

COLOR! 
0» 11 12 13 1 * 15 16 17 18 19 20 

29 0 . 0 2 1 0 . 0 C.012 
28 0 . 0 * 3 0 .033 0 . 0 2 * 0 .017 
27 0 .006 0 .0 0 .037 0 .029 0.015 0.0O9 
26 0.001 0 . 0 0 . 0 1 1 0 . 0 1 2 0 .018 0 .018 0 .010 0 .007 
25 -0.009 0.002 0 . 0 0 * 0 .009 0 .016 0 .023 0 .028 0 . 0 0 . 0 0 * 
2* -0.020 0 . 0 0 . 0 0 8 0 .012 0 . 0 1 8 0 .022 0 . 0 2 * 
23 -0.0«1 -0.033 - 0 . 0 2 6 0 .022 0 . 0 2 2 0 .022 0 .023 
22 -0.030 -0.027 - 0 . 0 1 8 0 . 0 2 1 0 . 0 2 1 0 .023 0 . 0 2 * 0.017 
21 -0.026 - 0 . 0 2 * - 0 . 0 2 1 0 .020 0 . 0 1 9 0 .018 0 . 0 1 * 0 .010 
20 -0.025 - 0 . 0 2 * - 0 . 0 2 1 0 .019 0 . 0 1 8 0 .017 0 .015 0 .O1I 
19 -0.022 -0.028 -0.025 - 0 . 0 1 9 0 .019 0 .018 0 .017 0 .015 0 . 0 1 * 
18 -0.016 -0.01« -0.019 - 0 . 0 1 5 0 .020 0 .019 0 .017 0 . 0 1 * 0 . 0 1 * 
17 -0.028 -0.025 -0.019 - 0 . 0 1 7 0 . 0 2 * 0 . 0 2 1 0 .016 0 .012 0 .011 
16 -0.017 -0.020 -0.020 0 . 0 1 5 0 .017 0 .018 0 .013 0 .008 0.006 0 .003 
15 -0.019 -0.019 0.012 0 . 0 1 3 0 .016 0 .020 0 .023 - 0 . 0 0 0 0 . 0 0.000 
1« -0.026 0.011 0.011 0 . 0 1 2 0 . 0 1 * 0 .016 0 .017 0 .005 0 . 0 0 .000 
13 0.012 C.011 0.010 0 . 0 1 0 0 .011 0 .013 0 . 0 1 3 
12 -0.003 0.00« 0.006 0 . 0 0 8 0 .009 0 .010 0 .010 
11 -0.002 0.002 0.00* 0 . 006 0>007 0 . 0 0 8 0 .008 
10 -0.001 0.001 0.003 0 . 0 0 * O.OCS 0 .006 0 .006 0 . 0 0 * 
9 -0.001 0.001 0.002 0 . 0 0 3 0 .004 0 . 0 0 * 0 .003 0 .002 
S -0.000 0.001 0.001 0 . 0 0 2 0 .002 0 .003 0 .002 0 .002 
7 -0.000 0.000 0.001 0 . 0 0 1 0 .002 0 . 0 0 2 0 .002 0 .002 0 .001 
6 -0.000 0.000 0.000 0 . 0 0 1 0 .001 0 . 0 0 1 0 . 0 0 1 0 .001 0 .001 0 .000 
5 -0.000 0.000 0.000 0 . 0 0 0 0 .000 0 . 0 0 1 0 .001 0 .000 0 .000 O.OOO 
• 0 . 0 0 . 0 -0 .001 - 0 . 0 0 1 - 0 . 0 0 0 0 .000 0 .000 0 .000 0 .000 0 .000 
3 -0.001 - 0 . 0 0 0 - 0 . 0 0 0 0 .000 0 .000 0 .000 0 .000 0 .000 
•? - 0 . 0 0 0 0 . 0 - 0 . 0 0 0 - 0 . 0 0 0 0.000 0.000 0 .000 
1 - 0 . 0 0 0 0 .0 0 . 0 0 . 0 0 .000 
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APPENDIX D. OUTPUT (continued) 

PICTTIRG COSRERCIRG 

DISS PI» TERSIOR 7.S 
1C. OP TOST PIOT 1 

PICT WO. 1 RITB TBI TITLE 
PIGWl 7 PtCW PRTTERRS 

HIS 8EEB CCRFIETED. 

PICT ID. REDES 
PtOT 1 01.31.22 110 2» Jkl, 1979 JOB»TCTHT00». ORRl DISSPII TER 7.5 

»»T» POI PICT 
JC. OP C1RTES CHIRR 0 

BCRIZ. AXIS LERGTB 6 . 1 I K . 
v e r r . » i t s U R C T B 9 .0 u s . 

ROBIZ. ORIGIR C. 1000E 01 TEIT. ORIGIR 0.1O00E 01 

RORIZ, ( I I S IIRE1R 
STEP SI7E 0.2111E 01 ORITS/ISCH 

TEPT. *XIS IIREIR 
STEP SIZE 0.3111B 01 CRITS/TRCH 

tOCATICR OP CURREET PRTSICM. OBIGIE 
X- 1.«5 T» 0.55 IfCBES 

r*OB I O I E * tErr CORHER or PIGE 

TBE MME Or IPER IS ROT PERMTTED IR TBB C»l l Of PtOT X«0.0 Y-0.0 IPER" 
TRE HLOE CP 2 IS OSED POR IPER 

ERD DISS PL* - - 3321 TECTORS GERERKTEO IR 1 PtOT MIRES. 
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APPENDIX D. OUTPJT (continued) 

i-jp-rr DITI rot TBE rafvstt aoon. 
JPCW - 2 
StTT « 0 
-UIITT « *>O0C 
IBT-i»» 0 
E»ST« O.OOIOOOOO 
O l f l « * 0 . 9 C 
OIFT » 5 0 . 0 0 
*B » 0 . 0 1 2 0 0 
01E«» ' 3 0 . 0 0 
J " « 0 . 0 
• I f l M « C O 

DISCB1B6E FLOB, COOBDIBBTP. »BB n a P E B l T B I E 
0ISCB*»6 12 2 3 «.2.37 « 0 . 0 0 
IBT»*e 17 28 - B 2 . 3 7 0 . 0 

BOBBDftBT TUBES OP TBE TERPEB1TBBE MB TBE OC0BDIB1TES 
12 2 3 » 0 . 0 0 
IT 20 0 . 0 
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APPENDIX 0. OUTPUT (continued) 

nti-CM.tnnr no* »»rr 

•0« 1 2 3 * 5 6 7 0 9 13 

29 

27 
26 
75 
2* 
23 
22 
21 
20 
19 
IS 
17 0 . 0 0 . 0 
16 0 .3 9 . 0 0 .0 0 .0 - 9 . 0 2 3 
15 0 .0 0 .0 - 2 . 6 5 3 - 5 . * 7 3 - 9 . 9 7 3 - 9 . 7 * 5 
w 9 . 0 - 2 . 0 3 3 - 2 . * 5 5 - 3 . 8 3 5 - 5 . 6 3 9 - 7 . 1 3 1 
11 0 . 0 - 0 . 9 * 5 - 1 . 3 8 9 - 1 . 6 7 9 - 1 . 6 9 7 - 0 . 9 2 3 
12 0 . 0 0 . 0 - 0 . * 5 9 - 0 . 3 6 3 0 .120 1.507 5.108 
11 0 . 0 0 . 0 0 . 0 - 1 . 5 3 7 - 0 . « 5 1 0 .196 1.057 2 ,«85 « .85« 
to 0 . 0 0 . 0 - 0 - * 3 1 - 1 . 0 1 1 - 0 . 6 7 « - 0 . 0 5 7 0 . 5 9 8 1 . « 1 * 2 .515 3 .893 
9 0 . 0 - 0 . 2 7 3 - 0 . 2 7 9 - 0 . 3 6 3 - 0 . 1 6 8 0 .288 0 .819 1.«90 2 .273 3.086 
s 0 . 0 - 0 . 0 ( 0 - 0 . 0 4 1 - 0 . 0 2 5 0 .175 0 .»98 0 .939 1 . *50 1.999 2 .505 
7 0 . 0 0 .026 0.O72 0 .17« 0 . 3 5 * 0 . 6 2 8 0 . 9 7 * 1 .371 1.771 2 .108 
1 0 . 0 0 . 0 9 0 0 .199 0 .27» 0 . * 5 * 0 .680 0 .965 1.279 1.618 1.652 
5 0 . 0 0 .226 0 .239 0 .3«8 0.485 0 .675 0 . 9 0 * 1.205 1.523 1.725 
« 0 . 0 0 .291 0 .329 0 . * 6 3 0.6 37 0. 117 1.035 1.618 1.690 
1 0 . 0 0 .201 0 . * « 8 0 .573 0 . 6 * 7 0 .569 0 .0 
7 
1 

0 . 0 0 .073 0 .0 

COL-MI 
IW 11 1 - 13 1« 15 16 17 18 19 20 

2? 0 .0 0 . 0 0 . 0 
28 - • 2 . 3 7 0 - 1 5 . 3 7 0 0 . 0 0 . 0 
27 0 .0 9 . 0 0 .0 - 3 . 7 2 1 - 5 . 9 5 0 0 . 0 
26 0 . 0 0 .0 3 .0 6 .98 3 1 5 . 2 6 * 6 . 3 6 * 1.292 0 . 0 
25 0 . 0 0 . 0 1.168 • . 6 7 2 5 . 7 0 1 9 . 1 3 9 12 .727 • . 6 5 8 0 . 0 
2* 0 . 0 0 . 0 - 1 . 1 6 8 0.166 1.992 2 .878 0 .0 
23 • 2 . 3 7 0 1 « . * 3 9 0 .0 - • • 8 3 7 - 0 . 7 5 9 0 . 1 7 0 0 . 0 
22 0 . 0 * . 9 5 0 8 .785 i -O - 0 . 5 6 2 - 0 . 6 3 8 0 . 0 0 . 0 
21 0 . 0 2 .567 2 .972 0.0 - 0 . 8 6 8 - 2 . 3 * « - 6 . 6 0 6 0 . 0 
20 0 . 0 0 .352 0 .529 0 .0 - 0 . 5 2 9 - 1 . 3 0 7 - 2 . 0 7 9 0 . 0 
19 0 . 0 O.O - 1 . H J - 1 . 1 9 8 0 .0 0 . 0 1 3 - 0 . 2 0 3 - 0 . * 6 6 0 . 0 
13 0 . 0 - 1 0 . * 2 7 - 5 . 9 1 * - 3 . 6 * 8 0 .0 0 .815 0 . 8 9 * 0 . * 6 5 0 . 0 
17 0 . 0 - 7 . 5 8 1 - 7 . 9 3 8 - 7 . M 1 0 .0 2 .339 2 .518 1 . *17 0 . 0 
H - 1 7 . 3 0 8 - 1 2 . 0 0 7 - 1 0 . 7 5 9 0 .0 9.518 6 . 0 * 3 S . *06 2 .689 0 . 0 0 .0 
15 - 1 2 . 1 0 0 - 1 2 . 3 5 5 0 .0 7 . 7 7 1 7 . M l 6 . 8 7 1 1O.«O0 * . 5 7 B - 0 . 0 0 3 0 . 0 
1* - 1 2 . 1 6 2 0 . 0 6 .917 6 .«02 5 .«10 3 .618 0.0 0 . 0 0 .003 0 . 0 
13 0 . 0 7 . * 7 3 6 .579 5 .500 • . 180 2 . * 1 3 0.0 
12 1* .596 8 .922 6. i !27 * . 8 * 1 3.392 1.799 0.0 
11 7 . M O 6 . 7 9 1 5 .365 * . 0 * 6 2 . 7 * 6 1.390 0.0 
10 5 .111 » .9»2 • . 1 9 3 3 .232 2.160 1.013 0 .0 0 . 0 
9 3 . 6 1 * 3.67C 3 . 2 3 * 2 .533 1.635 0 .>18 - 1 . 2 1 7 0 .0 
8 2 .027 2 . 8 3 1 2 .537 2 .025 1.363 0 . 5 8 6 - 0 . 1 0 0 0 . 0 
7 2 ,299 2 .287 2 .065 1.671 1.156 0 . 6 * 1 0 . 1 6 2 0 . 0 0 . 0 
* 1.978 1 .9 *7 1.771 1.«19 1.023 0 . 5 8 1 0 .173 - 0 . 1 5 0 0 . 0 0 . 0 
5 1.002 r . 7 8 0 1.600 1.26« 0.873 0 . 5 5 5 0 .216 - 0 . 0 2 1 - 0 . 1 3 8 0 . 0 
• 1.7*3 1 .72* 1.683 1 .0*7 0 . 7 * 7 0 . 4 7 2 0 . 2 6 * 0 .067 0 .015 0 . 0 
3 0 .0 0 .618 0.«88 0 .378 0 .238 0 .116 0 .036 0 . 0 
2 0 .0 0 .268 0 . 3 0 7 0 .172 0 .117 0 . 0 * 2 0 . 0 
1 0 .0 0 .092 0 .072 0 . 0 * 6 0 . 0 
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APPENDIX D. OUTPUT (continued) 

TWET-COHPOBWT FtO» H T E 

COLORI 
«!• 1 2 3 • 5 6 7 8 9 10 

29 
28 
27 
26 
25 
» 
23 
2? 
21 
20 
19 
18 
17 0 .0 0 . 0 
16 0 . 0 0 . 0 0 . 0 -9.023 -8.286 
•re 0.0 -2 .653 -2.820 - • .500 -«.79» - 1 1 . M l 
1« -2.033 -3.075 -8.200 -6.308 -10.286 -16.871 
13 -2.983 -3.515 - • . • 9 1 -6.322 -9.511 -15 .5W 
12 0. .0 - 3 . W I - J . « t 9 -8.008 -8.938 -5 .911 -5 .661 
11 0. .0 0. .0 -1.537 -2.355 -2 .771 - 3 . 1 M -3.507 - 3 . » 1 -2 .575 
10 0. .0 - 0 , . •31 - 0 . .580 - 1 . .200 -1.768 -2.086 -2.332 -2.806 - 2 . 1«3 -1.357 
9 - 0 . .273 - 0 , -»37 - 0 . .66* - 1 . .005 -1.313 -1 .555 -1.662 -1.622 -1.350 -0.769 
9 - 0 . .3«1 - 0 , .•60 - 0 . .598 - 0 . .80* -0.990 -1.118 -1 .151 -1.073 -0.888 -0 .887 
7 - 0 , .315 - 0 , .•13 - 0 . .•97 -0.625 -0.715 -0 .768 -0.75« -0.672 -0.5O7 -0.256 
6 - 0 . .226 - 0 . ,30« - 0 . • 2 1 - 0 . . • • 5 -0.«89 - 0 . M 3 -o.««i -0.333 -0.273 -0.130 
5 0. .0 - 0 . .291 - 0 . .311 - 0 . .308 -0,299 -0 .253 -0.1«0 -0.015 -0.071 -0.053 
« 0, .0 -c. .27* - 0 . .17* -0.125 -0.07» 0.078 0.569 0.0 0 . 0 
3 - 0 . .073 0. .073 0.0 0 .0 0 .0 0 . 0 0 .0 
2 
1 

0. .0 0. 0 0.0 

COLOBI 
»0« 11 12 13 1« 15 16 17 18 19 20 

29 0 .0 0 .0 0 .0 
28 27.000 15.370 0 .0 0 .0 
27 :.o 0 .0 23.279 13.181 5.950 0 . 0 
26 0 . 0 0 . 0 S.983 8.280 18.379 8.069 8.658 0 . 0 
25 0 . 0 1.168 3.50* 8.012 11.710 17.976 0 . 0 0 .0 0 . 0 
2« 0 . 0 0 . 0 • .837 9.839 12.596 15.098 0 .0 
23 -25.931 -16.«39 0 . 0 13.917 13.725 18.728 0 .0 
T> -18.981 -M .603 -8.785 13.355 13.689 15.366 O.O 0 .0 
21 -16.811 -18.197 -11.758 12.887 12.176 11.101 6.606 0 .0 
20 -16.063 -1«.020 -12.287 11.958 11.398 10.329 8.688 0.0 
19 0 . 0 -17.758 -13.523 -11.089 11.971 11.181 10.067 9.150 0.0 
18 -10.827 -13.286 -11.256 - 7 . M 1 12.786 11.261 9.638 8.685 0.0 
17 -18.008 -13.603 -10.759 0 . 0 IS. 125 11,»39 8.538 7.268 0.0 
16 -12.707 -12.355 0 . 0 9.518 11.650 10.802 5.821 •.578 0.0 0 . 0 
15 -12.162 0 . 0 7.771 9.188 11.120 18,331 0 . 0 -0.003 0.003 0 . 0 
1« 0 .0 6.917 7.256 8.156 9.388 10.653 0 .0 0 .0 0 .0 0 . 0 
13 7.873 6.023 6.177 6.836 7.621 8.280 0 .0 
12 1.399 3.528 8.591 5.387 6.028 6.881 0.0 
11 0.250 2.102 3.272 8.087 8.672 5.051 0 .0 
10 0.081 1.352 2.312 3.015 3.52* 8.038 0.0 0 .0 
9 0.077 0.917 1.611 2.116 2.807 2.303 1.217 0.0 
8 0.061 0.623 1.099 1.«5« 1.630 1.617 1.318 0 .0 
7 0.068 0.802 0.705 0.989 1.105 1.138 1.156 0 . 0 0 .0 
6 0.037 0.225 0.353 0.553 0.668 0.730 0.632 0.350 0 .0 0 . 0 
5 0.015 0.085 0.018 0.162 9.386 0.390 0.395 0.238 C.138 0 . 0 
8 0 .0 0 . 0 -0.618 -0.138 0.O71 0.183 0.198 0.181 0.123 0 . 0 
3 0.0 -0.268 -0.039 0.083 0.075 0.102 0.087 0 . 0 
1 0 . 0 0.0 -0.092 0.020 0.026 0.086 0 . 0 
1 0 .0 0.0 0 .0 0 .0 0 .0 
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APPENDIX D. OUTPUT (continued) 

THE I-IHE8ICII FOB TBEI1M. *iOOEl I S 0 . * . 
BO. OF t T E B H I O l = 1 2 7 8 *U* DIF = 0 . 9 9 9 F . - 0 3 OCCUltS »T I « 18 J = 2* 

1HE DISTlIB-rrlOI OF EXCESS TEH? 

C0L1BI 
F0« 1 2 3 4 = 6 7 8 9 10 

29 
28 
27 
26 
25 
2« 
23 
22 
21 
20 
19 
18 
17 0.0 0 . 0 
16 0.0 0 .0 0 .0 19.687 21.030 
15 0 .0 15.306 15.782 16.725 18.338 19.842 
1 * 14.474 14.858 15.335 16.049 17.046 18.214 
13 14.120 14.339 14.671 15.095 15.551 15.882 
12 0,0 13.573 13.731 13.C35 14.120 14.168 13.803 
11 0.0 0 . 0 12.512 12.893 13.103 13.241 13.296 13.197 12.823 
10 0 .0 11.713 11.855 12.159 12.409 12.570 12.653 12.646 12.515 12.220 
9 11.509 11.602 11.722 11.890 12.042 12.144 12.183 12.146 12.018 11.791 
8 11 . M7 11.»95 11.572 11.667 11,754 11.808 11.816 11.765 11.649 11.466 
7 11.366 11.390 11.«32 11.483 11*527 11.549 11.536 11.479 11.373 11.220 
6 11.293 11.298 11.31* 11.336 11.353 11.355 11.330 11.271 11. 174 11.039 
5 11.244 11.226 11.220 11.22* 11.226 11.217 J1.188 11.132 11.042 10.917 
• 11.171 11.1*8 11.1*2 11.141 11.130 11.104 11.057 10.974 10.8M 
3 11.087 11.088 11.096 11.088 11.070 11.048 0.0 
2 
1 

11.057 11.057 0 .0 

cotam 
tow 11 12 13 i * 15 16 17 18 19 20 

29 0 .0 0 . 0 0 .0 
28 6.714 6.707 0.0 0 . 0 
27 0 . 0 0.0 6.747 6.728 6.719 0 . 0 
26 0 . 0 0.0 6.919 6.89 2 6.824 6.767 6.738 0 . 0 
25 0 .0 6.966 6.979 6.974 6.958 6.910 6.803 6.757 0 . 0 
24 0 .0 6.981 7.025 7.065 7.080 7.076 0 .0 
23 •0.000 38.17* 7.102 7.207 7.244 7.257 0 . 0 
22 37.112 36.2' 2 35.2*0 7.436 7.453 7.470 0 . 0 0 .0 
21 3«.891 3*.571 3*.197 7.667 7.682 7.719 7.820 0.0 
20 32.912 32.855 32.776 7.903 7.907 7.921 7.948 0 .0 
19 0 .0 30.927 31.122 31.258 8.155 8.143 8.131 8.128 0.0 
18 27.308 28.669 29.411 29.858 8.437 8.400 8.355 8.327 0.0 
'7 2 « . 9 J 7 26.9*0 27.961 28.903 8.774 8.685 8.584 8.523 0 .0 
U 23.494 25.128 26.551 9 .51 * 9.211 8.998 8.797 6.682 0 .0 0 . 0 
15 21.715 23.«38 10.135 9.837 9.565 9.315 8.947 8.749 8.706 0 .0 
1* 19.981 10.806 101*55 10.1*9 9.908 9.754 0.0 8.704 8.691 0 . 0 
13 11.717 11.180 10.7*5 10.413 10.181 10.055 0.0 
12 12.272 11.»65 10.950 10.598 10.368 10.252 0.0 
11 l i . 0 8 1 11.»69 11.OK 10.685 10.468 10.358 0.0 
10 11.775 11.338 10.970 10.687 10,490 10.383 0.0 0 . 0 
9 11.484 11.163 10.871 10.631 10.451 10.331 10.25*: 0 .0 
8 11.235 10.986 10.7*9 10.5*4 10.382 10.268 10.204 0 .0 
7 11.031 10.825 10.6** 10.444 10.297 10.187 10.121 0 . 0 0 .0 
6 10.873 10.690 10.507 10.342 10.203 10.092 10.003 9.910 0 .0 0 . 0 
5 10.762 10.586 10.401 10.243 10.112 10.006 9.920 9.846 9.789 0 . 0 
» 10.7C2 10.519 tO. 298 10.146 10.028 9.931 9.855 9.797 9.762 0 .0 
3 10.156 10.044 9.951 9.866 9.801 9.755 9.730 0 . 0 
2 

( 
9.955 9.896 9.811 9.758 9.722 9.703 0 . 0 

1 9.755 9.729 9.703 9.688 0 .0 
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APPENDIX E. LISTING OF COMPUTER SOURCF PROGRAM 

5 
10 
15 
'0 
25 
30 
35 
10 
• 5 
SO 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
17 5 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
2*5 
250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 

C 
cc 
c 
c 
c 

RHII: TBAHSPORT ISO DISPERSIOB 0* FOLLOTARTS IB SORPACE 
IRPOORDRERTS - A PIRITE DIPPEBEHCB R O D E L 
DEVELOPED BT 6. T. TEB OP OAK BIDGR RATI0H1L LAB 
POB ART QOESTIOR CALL (615) «S3-7285 OB 
•BITE P. 0. BOX X, BLDG 1505, BOOR 203 

OAT ?IDGB HATIOHAL LABORATORY 
OAK RIDGE, TH. 37830 

REM »8 R RARE ( 9 9 ) , PHAHE(99) 
DIHEBSIOR TITLE (20) 
DIREHSIOH CDPH(25.40) ,HIGH(25,40) ,DHCT(25,«0) ,DHBT(25.«0) , 

1 DBt 1 ( 2 5 , 4 0 ) ,DH0»(25,40) ,DflBT(25,40),HIH(IOOO) ,T»OX(25,40) , 
2 TAD Y (25 ,40 ) ,PSI ( 2 5 , 4 0 ) ,PSIO(25 ,40 ) , 0 0 ( 2 5 , 4 0 ) , » » ( 2 5 , 4 0 ) , 
3 T O ( 2 5 , 4 0 ) , T 1 ( 2 5 , 4 0 ) , T 2 ( 2 5 , 4 0 ) , E X ( 2 5 , 4 0 ) , E T ( 2 5 , 4 0 ) . I H f 2 5 , 4 0 ) 

COHHC'.'I /CCITBL/ HI.IT.HOHHAX.ROHRAX.HOnAIT. RaRAIT 
COHHCR /BTDB/ EPS,HAXIT,HPBIH,IHTEB 
CCRHOH /TEH/ RBD(99) ,WBDBX99J ,HBDE(99) ,RBD(99) ,RBDB(99) ,HBDE(99) 
COHRCH /COBHD/ HOBD,RPTOBD(99) , IBICB0(99) , JBTOBD(99) , 

1 IEXOBD(99), JETOB0(99),IBDOB0(99) 
CORHCH /CCBRD/ RCBD, BXCED(99), BTC3D(99) , EXCBD(99), ETCED(99) 
COHHCH /CHBHT/ B?(299) , IBT(299) ,JBT (299) ,BBT 
CORHOR /PARAH/ Cf,CL,Q,VIRS,RIHAHG,ATB,RHOV,RROA,CKVIB,CKBAT 
CCRHCR/THEH/T(IRHOH,RKH,RKn,BAnADA,TIKC,EPST,RAXITT,IP(tIRT,inERT 

1 HBDT(99),HBDBT(99) ,RBDET(99) ,RBDIRD(99) 
COHHCH /THEH1/ Q8IT(99) ,TRI»(99) ,QPO»(99) ,TP0B (99) ,1RI»,HP0S, 

1 IRIT(99) ,JRIV(99) ,IPOH(99) ,JPOB(99) 
CORHOR /CTBHT/ QBTT (99) ,BTT (99) ,IBTT(99) , J3YT(99) ,IHDBT(99) ,RBYT 
CORHCH /CPT/ J0PT,IBEC 
CORHCR /THOH/ A(99) , B ( 9 9 ) ,C (99) ,D(99) 

RARELIST /COHTRL/ HX,HY,ROHnAX, HOflHAX,HAXIT,HPRIH,IRTER,EPS, 
1 RUHAXT,CTBAXT,HAXITT,HP8IHT,IRTEHT,EPST,J0PT,I8EC 

BAEBLIST /BOOHD/ RBD,HBDB,HBDE, HBD,HBDB,HBDE 
RAHELIST /OBRD/ ROBD,RPTOBD,IBXOBD,JBYOBD,IEXOBD,JET0BT>,IHDCBD 
HARELIST /CBRD/ HCBD, BXCED, BTCEO, EXCBD, ETCBD 
RAREIIST /RIGHT/ HIB 
HARELIST /PATCH/ IH 
RARELIST /HBHV/ BY,IB?,JB¥,HBV 
HARELIST / T B B V QBTT,BTT,IB*T,JBTT,IRDBT,HBTT 

DATA HAXHX,RAXHY,HAXRXY / 2 5 , « 0 , 1 0 0 0 / 

CALL ECHC2 

IHITIALI2E ALT. STORAGE AREA 
00 98 I«1,HAXRX 
CO 98 J'1,KAXHT 
COPH(I,J)«0.O 

.0 

.0 

.0 

.0 

.0 

.0 

RIGH(I,J)*0. 
DUCT (I,J)-0. 
DHRT(I,J)*0. 
DH1T(I,J)«0. 
DHOP(I,J)«0. 
DHBT(I,J)«0. 
1AnX(I,J)«0.0 
TAO ,:(I,J)«0.0 
PSI(I,J)-0.0 
PSIO(I,J)«0.0 
OO(I,J)»O-0 
»»(I,J)«0.0 
10 (I,J)-0.0 
11 (I,J) -0.0 
12(I,J)«0.0 

RAIH 005 
HAIR 010 
HAIR 015 
RAIR 020 
RAIH 025 
HAIR P30 
HAIR 035 
HAIR 040 
HAIR 045 
HAIR 050 
HAIR 055 
HAIR 060 
RAIR 065 
RAIR 070 
HAIR 075 
HAIR 080 
HAIR 085 
HAIR 090 
HAIR 095 
HAIR 100 
HAIR 105 
HAIR 110 
HAIR 115 
HAIR 120 
HAIR 125 
HAIR 130 
HAIR 135 
HAI" 140 
HAIR 145 
HAIR 150 
HAIR 155 
HAIR 160 
HAIR 165 
HAIR 170 
HAIR 175 
HAIR ISO 
HAIR 185 
HAIR 190 
HAIR 195 
HAIR 200 
HAIR 205 
HAIR 210 
HAIR 215 
HAIR 220 
HAIR 225 
HAIR 230 
HAIR 235 
HAIR 240 
HAIR 245 
HAIR 250 
HAIR 255 
HAIR 260 
HAIR 265 
HAIR 270 
HAIR 275 
"AIR 2eo HAIR 285 
HAIR 290 
HAIR 295 
HAIR 300 
HAIR 305 
HAIR 310 
HAIR 315 
HAIR 320 
HAIR 325 
HAIR 330 
HAIR 335 
HAIR 3U0 
HAIR 345 
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APPENDIX E. (continued) 

350 
355 
360 
36? 
370 
375 
380 
385 
390 
335 
•00 
«05 
• 10 
• 15 
•20 
•25 
•30 
•35 
MO 
MS 
•50 
•55 
•60 
•65 
•70 
•75 
•80 
485 
•90 
•95 
500 
505 
510 
515 
520 
525 
530 
535 
5*0 
5*5 
550 
555 
560 
565 
570 
575 
580 
695 
5J0 
595 
600 
605 
610 
615 
620 
625 
630 
635 
6«0 
6*5 
650 
651 
660 
665 
670 
675 
680 
685 
690 
695 

C 
C 
c 
c 
c 
c 
c 
c 
c 
c 

ix a, j) =0.0 
IT (I, J) =0.0 

98 IS (I.J) =0 

DO 99 i=i,-Aisxr 
99 BIB (I) =0.0 

READ(5,10,EHD=999) (TITLE(I) ,1=1.15) , IHODSL 
WHITE <b,6000) (TITLE (I) ,1=1, ̂ J 
BUD (5,20) CT,CL,Q,IIRS,VIBABG,ATB,BHOB,BHOA,CRWIB,CK»AT 
READ(5,COBTBL) 
BE»D(5,BCU*D) 
BEAD(5,OBBD) 
RBAD(5,CEWD) 
RE1D(5,BBRV) 

TO CL1SIPT TBE GHID PCIBTS 
FOB ETTEBIOB POISTS T»(I,J)=1 
fOB IHTEBIOB POI1TS * S ( I , J ) = * 
POB DISICHLET BO0BDABT POIBTS I R ( I , J ) = 2 
rOB SEQBABB BOOBDkRT POIBTS IB ( I , J ) =8 
rOB BOUBDAHT CCBBEB POUTS I S ( 1 , 3 ) =6 
fOB ISLARD POIBTS IS ( I , J) =10 , 1 8 , 2 6 , 3 « , 
fOB ISLIBD CCBSEB P0ISTS I B ( I , J ) = l a , 2 2 , J O , 3 8 , » 6 , 

DO 100 1 = 1 , S I 
DO 100 J=1,BY 

100 I B ( I , J ) * 1 
DO 101 S0H*1,HOHHAX 
I*HBD(HQH) 
HB=nSDB(HOH) - 1 
SE=HBDE(HOH) • 1 
DO 101 J=HB,HE 
IB ( I , J ) =4 

101 IP(J -EQ. HB . 0 8 . J .BQ. HE) I H ( I , J ) * 2 
DO 103 H0H*1,B0HHAX 
J=SBD(B0H) 
I*BBDB (BOB) - 1 
IS ( I f J) =2 
I=HBEB(B0H) • 1 

103 IS ( I , J) =2 

READ ( 5 , PATCH) 
WRITE ( 6 , 7 0 0 0 ) 
SBIT«(6,800O) CT,CL,Q,SIRS,>IRABG,ATH,BHOt>,RHOA,CK1iI",CfCBAT 
SBITf ( 6 , 1 0 0 0 ) 

CALL ALLC(JT(BX,BT,IR,HAXB%HAXRT) 

READ (5,RIGHT) 

CALL DEPTH (CDPH,HIGH,HIH, IS,HAXBX,HATHT,KAXRXr) 
CALL WIHDS(TA0X,TAOT,RAXHI,HAX*Y) 

« R I T l ( 6 , 1 1 0 0 ) 
CALL 00TP8T(RI,BI,CDPH,2,"AXSX,SAXST,IS) 
S R I T l ( 6 , 1 2 0 0 ) 
CALL O0TPRT(RX,ST,HIGH,2,RAXSX,HAXST,IR) 

CALL HYDRO (HIGH,TAOX,TA0T,PSI,PSIO,00, T»,IB,HA*RX,flAXRT) 

CALL 7ELPLT(O0,7T,HAXBX,HAXBT) 

IMIflODEt .EQ. 1) GO TO 999 
READ (5 ,30 ) SP0* ,B»I7 
READ (5 ,35 ) DIPX,DIPY,TIRC,TORHOII,BKH,RRS,BAHAD» 
BEAD(5,B0TTBDT) 
«IAD(5,T8R7) 
IP(SP0« .GE. 1) READ(5,00) (PSAHK(IC) , IPOS(K) ,.}>>0V (K) ,QPOB (K) , 

HAIS 350 
RAIH 355 
HUB 360 
HAIB 365 
"AIR 370 
flAIS 375 
H»IH 380 
HUB 385 
HtIS 390 
HIIS 395 
RIIS •00 
HAIH • 0 5 
HAIR • 10 
HUB • 15 
HAIS • 20 
HAIR • 25 
HAIR • 30 
HAIR • 35 
HAIR • 40 
HAIS • 45 
HAIR • 50 
HAIB • 55 
HAIR • 60 
HI. " • 65 
HAIB • 7 0 
HAIR • 7 5 
HAIH • 80 
HAIR 485 
HAIB • 90 
HAIB 495 
HAIS 500 
HAIR 505 
HAIR 510 
HAIR 515 
HAIR S20 
HAIS 525 
HAIR 530 
HAIR 535 
HAIR 540 
HAIR 5a5 
HAIH 550 
HAIR 555 
HAIR 56 0 
HAIR 565 
HAIR 570 
HAIH 57 S 
HAIR 580 
HAIR 585 
HAIR 590 
HAIS 595 
HAIR 600 
HAIR 605 
HAIR 610 
HAIR 615 
HAIH 620 
RAIS 625 
RAIS 630 
RAIS 635 
HAIS 640 
RAIS 645 
HAIS 650 
HAIB 655 
HAIW 660 
RAIS 665 
HAIS 670 
RAIS 675 
HAIS 680 
HAIH 685 
RAIS 690 
HAIR 695 
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APPENDIX E. (continued) 

700 
705 
710 
715 
720 
725 
730 
735 
7*0 
745 
750 
755 
760 
765 
770 
775 
780 
785 
790 
795 
eoo 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
860 
865 
870 
875 
893 
88* 
890 
895 
900 
905 
910 
915 
920 
925 
930 
935 
9«C 
945 
950 
955 
960 
965 
970 
975 

1 TPOB<K),R>1,«PO») 
IP(HBIT.GE.I) READ(S,«0) (BHAHE |K) , I B I T (K) , JRIT(K) ,QRIV(K) , 

1 TBI*(K) ,K=1,SKIT) 

RBITE(6,5000) BPOB,RRIT,HAXITT,IBTBHT, EPST.DI. A,DIPT,RKH,TIHC. 
1 PKH.HAHADA 

IF(HPOW.GR.1) WRITB(6,5002) (PBAHE(K) ,IPOf (K) . JPOV(K) ,QPOV(K) , 
1 TPCH(R),R«1.BPOR) 

IP(BRIT.GE.I) WRITE(6,5001) (BBIHE(IC) , IBIT(K) , JRIT(K) ,QBIT(R) , 
1 TBI T(KJ,K=1, BRIT) 

BRITE(6,510O) (IBTTH) , JBTT(K) ,BTT(K) ,K=1,R8TT) 

CALL QEXt(HIGR,PSI,O0,T*,EX,EY,DIFI,DirT,HAXHI,HAXHT) 

BRITE(6,91001 
CALL OUTFIT (BX,RT,00 ,2 , BAXHX,HAXHT,IB) 
»RITF(6.9500) 
CALL OOTPRTfHI,HT,TY,2rHAIHX,HAIBT,IB) 

1 HAXB1,HAXBY) 

999 COBTIBOE 

10 POBHAT(15A4,I5) 
20 PORHAT(8F8.3,2P8.S) 
30 F0RHAT|2I5) 
35 PORHAT<8F10.0) 
40 PORHAT(A8,2X,2I5,2P20.4) 

1000 FOBHAT (181 ,251 , 'THE IBDEX OF BACH POIBT'J 
1100 FOBB»T(1B1,20X, ,THB DEPTH AT THE COBBER') 
1200 PORSAT(1H1.20X,'DIHEHSIGBLESS DEPTH AT EACH POIHT«) 
5000 FORHAT(1H1,20X,«I8POT DATA FOB THE THERHAL tlODtl'/M, 

1 'HPCW = « , I 3 / 1 X , , » B I T = ' , I3 /1X, 'RAXITT = » , I 5 / 1 X , ' I R T E R * ' , I 3 , / 1 
2,»EPST= VPIO-VIX.^DIFX * • , F 1 0 . 2 /1X, • DIFt * « , F 1 0 . 2 / 1 X , 
3 «ICH = ' .FIO-VIX.'OHEGA = • ff 1 0 . 2 / 1 T , ' KH = « , F 1 0 . 5 / 1 X , 
4 'BAHADA = » ,F10-5 ) 

5001 FORR.».r(1H0,2OX,» BITER IHFIOB, COORDINATES ABD BITER TEBPEBATORE', 
1 1 X / « 1 X , A 8 , « X , I 5 , 2 X , I 5 , 2 X , F 1 0 . 2 , 2 X , F 1 0 . r > ) ) 

5002 POEHAT(1H0,?0X.'DISCHARGE FLOS, COORDIBATE ABD TEHPEPATORB', 
1 1 X / ( 1 X , A 8 , « X , l 5 , 2 X , I 5 , 2 j l , P 1 0 . ? , 2 X , P 1 0 . 2 ) ) 

5100 FOBBAT(lH0,20X,'BO0BDABT VALUES OF THE TEHPERATORE ABD THE COOBDI 
1ATES V ( U » 1 * » I 5 , 5 X , I 5 , 5 X , F 1 0 . 2 n 

fOOO FCBHATi1H1,20X, 15A4) 
7000 PORHAT(1H0,20I,'IBPOT DATA FOR HYDRO HODEL') 
8000 FORHAT(1H0,9X,'TELOCITY SCALE « « , F 6 . 2 , « F T / S E C , 5 X , 

1 'LEBGTH SCALE « ' , F 6 . 1 , « PT'/IOX,'TOTAL DISCHABGE » ' , 
2 F7 .1 ,» CPS'^T. 'BIHO SPEED » » , F 6 . 2 , 1 FT/SEC'/IOX, 
3 'BIRD DIRECTIOB » ' , P 6 . 1 , " DEGREE',5X, ,ATEB»GE DEPTH » ' , 
a F 6 . 2 , ' FT«/10X,'BATeR DEHSITT * » , F 6 . 3 , « SLOG/FT3',3X, 
5 "AIR DBBSITT « ' , P 7 . 4 , • SLG3/PT3V10X, 
6 'BIRD STRESS COS? *• , ? 9 . 7 , 10*,»BOTOH STRESS COEF » > , P 9 . 6 ) 

9000 PORHAT(IHO) 
9100 FOBHAT<1H1,20X,'THEX-COHPCRERT PLOB RATE*) 
9500 T0RHAT(1H1,20X,'THET-COHPORERT FLOB RATI*) 

STOP 
EBD 

HAIB 700 
HAIW 705 
HAIB 710 
HAIB 715 
HAIB 720 
HUB 725 
HAIB 730 
BAIB 735 
HAIB 7*0 
HAIB 745 
HAIB 750 
HAIB 755 
HAIB 760 
HAIB 765 
BAIB 770 
HAIB 775 
HAIB 780 
BAIB 785 
HAIB 790 
HAIH 795 
HAIB 800 
HAIB 805 
HAIB 810 
HAIB 815 
HAIB 820 
HAIB 825 
HAIB 830 
SAIf 835 
HATH 810 
HAIB 845 
HAIB 850 
HAIB 855 
XHAIB 860 
HAIR 865 
HAIB 870 
HAIB 875 
HAIB 880 
HAIB 885 
HAIB 890 
HAIB 895 
BHAIB 900 
HAIB 905 
HAIB 910 
HUB 915 
HAIR 920 
HAIR 925 
HAIR 930 
HAIR 935 
HAIB 940 
HAIR 945 
HAIR 950 
HAIR 955 
HAIR 960 
HAIR 965 
HAIR 970 
HAIR 975 



78 
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5 
10 
15 
20 
25 
30 
35 
• 0 
»S 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
1*0 
1*5 
150 
155 
160 
165 
170 
175 
180 
135 
190 
19 5 
200 
205 
210 
215 
220 
225 
230 

SOEBCOTISE BCH02 
RFAl*9 CH,CHT 

OIHESSICfl 
DAT* 

A (20) 

CRT / 'C0HHE1IT / 
IPG = 0 
tine = o 
ICK = 0 
ICH = 0 

10 READ (55,100,ESD=99) (A(I) , 1 = 1 , 2 0 ) ,CB 
ICK = ICK*1 
IF (ICK. LT. 56 .AJD. ICK. BE. 1) GO TO 20 
ICK = 11 
IPG = IPG»1 
•BITE ( 6 , 2 0 0 ) 

20 IT (CH.EQ.CRT) 
LIHE = LISE+1 
IF (ICH. SB. 1) GO T«? 30 
•BITE ( 6 , 3 0 0 ) 
ICK = ICK*1 

30 ICH = 0 
WHITE ( 6 , 4 0 0 ) 
•BIT* ( 5 , 5 0 0 ) 
GO TC 10 

»0 IF (ICH.EQ.1) 
BBITB ( 6 , 3 0 0 ) 
ICK = ICK»1 

50 SRITF (6 ,600) 
ICR = 1 
10 TC 10 

99 BESIBD 5 
BETUBH 

100 FOBHAT (20A«,T1,A8) 
200 POBHAT ( 1 H 1 / / / 3 X , » I S P O T O A T A » , 7 5 X , " P A G E 1 , I 4 / / / 3 X , 

2 'CCLOHH HOHBEH > « , 8 I 1 0 , 3 X / 1 7 X , • > 1 2 3 * 5 6 7 8 9 0 1 2 3 * 5 ' , 
3 •67890123*567890123*567890123*567890123*567890123*567890123*5", 
* ' 6 7 8 9 0 V 3 X , 'tlVf ,it,'VM*W , 9 X , » | • , 8 X , 8 (• | • , 9 X ) / 1 5 X , • | • »9X, 
5 • ( , . 8 X . 8 ( , « , # 9 X ) / 1 5 X , ' T » , 9 X , « T ' , 8 X , 8 ( ' F ' , 9 f ) / ) 

3C0 FOBRAT (IB ) 
»00 FOBHAT ( 3 X , I 1 3 , ' -> «,20A*) 
500 FOBHAT (20A«) 
€C0 FOBHAT ( 2 5 X , • * * * * • • « «,18A«) 

IBO 

IPG, ( 1 , 1 = 1 , 8 ) 
GO TO »0 

t , IBE,(A(I) ,1 = 1,20) 
(A ( I ) , 1 = 1 , 20) 

GO TO 50 

(A(I) , 1 = 3 , 2 0 ) 

ECHO 005 
ECHO 010 
ECHO 015 
ECHO 020 
ECHO 025 
ECHO 030 
ECHO 035 
ECHO 090 
ECHO 0»5 
ECHO 0*0 
ECHO 055 
ECHO 060 
ECHO 065 
ECHO 070 
ECHO 075 
ECHO 080 
ECHO 085 
2CHO C90 
ECHO 095 
ECHO 100 
ECHO 105 
ECHO 110 
ECHO 115 
ECHO 120 
ECHO 125 
ECHO 130 
ECHO 135 
ECHO no ECKO 1*5 
ECHO 150 
ECHO 155 
ECHO 160 
2CH0 165 
ECHO 170 
ECHO 175 
ECHO 180 
ECHO 185 
ECHO 190 
ECHO 195 
ECHO 200 
ECHO 205 
ECHO 210 
ECHO 215 
ECPO 220 
BCRO 225 
ECHO 230 
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5 SOBROOTIK ALLnHT(BI,BT.IR.!!AIBX,BAHY) ALLP 005 
10 C ALLO 010 
15 DIREBSIOB IR(BAX«X,rMXBT) ,BCOL(20) A»LO 015 
20 c ALLO 0">0 
25 IS1M>T=1 ALIO 025 
30 110 IE!t>=ISTART • 19 ALLO 0 30 
35 i r ( I t B O .GT. BX) IEBD=BX ALLO 0 35 
no CO 120 1=1 ,20 ALIO 0»0 
<-5 120 BCOL(I)=I-1*ISTABT ALLO 015 
50 •PIT? ( 6 , 1001) (BC0L(I*1-1STA8T) ,I=ISTABT,IE»D) ALLO 050 
55 CO 130 JJ=1,BT ALLO 055 
60 J=BT*1-JJ ALLO 060 
65 130 HRITl(6 ,1002) J , ( I B ( I , J ) ,I=I5TART,IERD) ALLO 065 
70 IST*PT=IE5D • 1 ALIO 070 
75 IF(IIBD .LT. BX) GO TC 110 ULLO 075 
90 c ALLO 080 
85 1001 POR"!»T(1H0,«5I,«C0L0HR , , / ,3X, , ROS», " 2 0 I » / ) ALLO 085 
90 1C02 FC3FAT(1H , 1 X , I 3 , » X , 2 0 I » ) ALLO 099 
95 c ALLO 095 

100 PETO?^ ALLO 100 
105 IBD ALLO 105 
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5 
10 
15 
20 
25 
30 
35 
«0 
»5 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
« 0 
W5 
150 
155 
160 
165 
170 
17 5 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
2*0 
2«5 
250 
255 
260 
265 
270 
: 7 5 
280 
28 5 
290 
295 
300 
305 
310 
315 
120 
325 
330 
335 
3*0 
3*5 

c 
c 
c 
c 

S7BPCCTTIIE HTDR0(HIGH,T»<JI,T»0r,PSI,PSIO,00,TT,II ,H»III ,S»IIT) 

DIHEISICI TOIE(99) , HIGH (R4IRI ,SUIT) ,T10X(!UXIX,RtXRT| , 
1 T17T(RftIIX,RIIIY) ,PSI(IUXIX,!UXBT| .PSIO(IUIII .H* 1ST) , 
2 90(RlIIX,HftX!IT| . • • ( R t X H . H k l l T ) ,II(HlX«X,HkXIT) 

connov / C C I T B L / n , « T , H o n ? » x , » T i ! ! ! ! » x , n j i u i T , i i n n i r r 
CCHRCH /HTDB/ EPS,B1YIT,*PRII,IITER 
C01HGI /TEH/ IBD(99),IBDB(99),RBDE(99|,RBD(99) ,HBDB(99) , HBDE (99) 
CCESCI /CHBIT/ BT(299) ,IB»(299) ,JB» (299) ,»BT 
CCHHOI /P1BKH/ C'<,CI.,Q,«IIS,VI*IRG,ilYH,RHOI,RHOa,CI[RII,CKnT 
COMC!l /THOU/ *(99),B(99) ,C(99) ,D(99) 

IX1=IX-1 
IT1=RT-1 
DIF-0.0 

SET OP BOOID1RT TALOES AID HARE IIITIIL GUESS klS 
IIITIIIIIZE 30, TT, • » 

DO 100 IE=1 .HB1 
1=IB»(IR) 
J=JPT(IB) 
PSI(X,J)=BT(IB) 

100 COITIIOE 
DC 110 1 = 1 , I X 
DO 110 J » 1 , I T 

110 P S I O ( I , J ) « P S I ( I , J ) 
RRITE ( 6 , 1 1 0 0 ) 
HaXBI=RX 
ir(R»XHE.LT.»T) HAIFll-IT 
»PG=3. W 1 5 9 / ( 2 . 0 * H A X H I ) 
BOIT'« .0*SIR (URG) *CCS (1RG) 

START M i l IOOP OP ITERATIOI 

CO 800 ITBR«1,H»XIT 

IITOtJT- (ITER-1) /IPSIH»«PR IRO-ITBR 

X-IBPtTCIT 

ISLkHD*0 
DO 290 IOR«1,IORHkX 

LBPT BO0r0»IT GBID POUT 

J*IBD(I0H) 
I-IBOB(ROH) - 1 
I P ( I R ( I , J ) . C E . 1 0 ) GO TO 210 
IP ( I I ( I , J ) . EQ. 8) GO TO 209 

DIBICHLET BOOIDtlT POUT 

1 ( 1 ) - 0 . 0 
E ( I ) - 1 . 0 • ROIT 
C ( I ) « 0 . 0 
D ( I ) « P S I ( I , J ) » ( 1 . 0 * R 0 I T ) 
GO TC 215 

•EOHJtll BOOIMRT POUT 

20S B(I) - 1 . 0 
M X ) - 0 . 0 
D ( I ) - 0 . 0 
C ( I ) — 1 . 0 
GO TO 215 

ISL»ID BOOIDIRT POUTS 

HTDR 005 
HTDS 010 
HTDR 015 
HTDR 020 
HTDS 025 
HTDB 0 30 
HTDR 035 
RTDR OHO 
HTDR 0»5 
HTDR oto 
HTDP 0*5 
HTDR 060 
HTDR 065 
RTDB 070 
HTDR 075 
HTDR 080 
HTDR 085 
HTDH 090 
HTDR 09 5 
HTDB 130 
HTDR 105 
HTDR 110 
HTDR 115 
HTDP 120 
HTDR 125 
HTDR -.30 
HTDR 135 
HTDR 1«0 
HTDR 1«5 
HTDR ISO 
HTD? 1*5 
RTDR 160 
HTDR 165 
HTDR 170 
RTDR 175 
HTDR 180 
HTDR 185 
HTDR 190 
HTDR 195 
RTDR 200 
HTDR 205 
HTDR 210 
HTDn 215 
HTDR 220 
RTDR 225 
HTDR 230 
HTOR 2?5 
HTDR 2»0 
HTDR 2«5 
HTDR 250 
HTDR 255 
HTDR 260 
RTDR 26 5 
RTDR 270 
HTDF 275 
RTDR 280 
HTDR 285 
HTi>R 290 
HTDR 295 
HTDR 300 
HTDR 305 
HTDR 310 
HTDR 315 
RTDR 320 
RTDR 325 
H/DR 330 
HTDR 335 
HTDR 3«0 
HTDR 3«5 
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350 
35? 
360 
365 
370 
375 
390 
395 
3<?0 
395 
• 00 
•0* 
• 13 
• 15 
• 20 
• 25 
• 30 
• 35 
• •0 
• «5 
• 50 
•55 
•f 0 
•65 
• 70 
• 75 
•80 
• 85 
•90 
•95 
500 
505 
510 
515 
521 
5?c 

iio 
c » 0 
5»5 
550 
555 
560 
5 6 c 

570 
575 
580 
595 
590 
591 
600 
605 
610 
615 
620 
625 
610 
635 
6»0 
6»5 
650 
655 
6fi0 
665 
670 
675 
680 
685 

210 ISLHD*ISL1ID*1 
I M I S H B D . S E . 1) CO TO 213 
IP1-IO 
H 1 - I - 1 
JP1«J»1 
JH1»J-1 
I F ( I R ( I - 1 . J ) - G E . 1 0 ) IS1=I 
I F ( I R ( t » 1 , J ) . S E . 1 0 ) IP1=I 
I P ( I I ( I , J » 1 ) . G E . 1 9 ) JP1=J 
I F ( I « ( I , J - 1 ) . G E . 10) JB1=J 
BIP1*BIGB(IP1,J) 
BIM=HIGH(TH1,J) 
3JP1=HIGB(I.JP1) 
RJP1*HIGH(I,JH1) 
EIJ*B15B(I ,J) 
«CI)«0.0 
E ( T ) « 1 . 0 - 0 . 5 * ( B I P ' - f H » ' ) / H U • BOIT 
C ( I ) « - 1 . 0 • 0 .5»{HIP1-HIH1)/HIJ 
0(I )=(1 .O»0.5»<HJP1-BJB1J/HIJ)»PSIO{I .JB1J - 2 . 0 » P S I O ( I , J) • 

1 ( 1 . 0 - 0 . 5 * (HJM-HJB1| /HIJ)»PSIO(I ,JP1) - O. 5«HIJ*HIJ»(T»OT(IP1, J) 
2 HIP1-TIU)T(I"l»J)/HIH1-Tll ,Jf ( I . J P 1 ) / B T P 1 » T 1 0 I ( I . JH1J/HJB1) • 
3 PCIT»PSIO(I.J) 

GO TC 215 
113 1(1) =0.C 

B ( I ) = 1 . 0 • ROI1 
C ( I ) * 0 . 0 
0(1) «PSIIL*(1-0»BOIT) 

RIGBT BOOBDUBT GRID POUT 

215 IB=I 
TBP1=IB»1 
I=RBD5(B0H) • 1 
I F ( I M I . J ) .GE.10) GO TO 220 
I P ( T R ( I . J ) . E Q . 8 ) GO TO 219 

0IPICH!.ET EOOKDkBT POIWT 

» ( I ) * 0 . 0 
E(I) « 1 . 0 • ROIT 
C(I) » 0 . 0 
E(I) »PSI ( I , J )» (1 .0»ROIT) 
GO TC 225 

REniHWF. BCORDURT POIST 

219 »(I)»-1.0 
E(I)'1.0 
C(I) «0.0 
C(T) «0.0 
GO TC 225 

TSLARD BOIHDURT POIBTS 

220 ISUH0*ISL»WD*1 
IP(ISLABD.IE.I) GO TO 223 
IP1«I»1 
I11-I-1 
JP1«J*1 
JH1-J-1 
IP<IR(I»1,J).GE.10) IP1«I 
IP(IH(I-1,J).GE.10) IH1«I 
IP(IH(I,J*1).GE.10) JP1«J 
IP(IH<I,J-1).GE.10) JH1«J 
HIP1»HIGH(IP1,J) 
Rlfl1-HIGH(XH1,J) 
HJP1«H]GH(I,JP1) 
BJB1«B15H(I,JB1) 

HTDR 350 
RTDR 355 
HTDR 360 
HTDR 365 
HTDR 370 
HTD» 375 
BTDR 380 
HTDB 395 
HTDR 3«>n 
HTDB 39 i 
RTDR •00 
HTDR •05 
HTDR • 10 
HTDS • 15 
BTDB • 20 
HTDR • 25 
HTDR • 30 
BTDR • 35 
HTDR • «0 

/HTDR • «5 
HTDR • 50 
BTDB • 55 
HTDR • 60 
HTDR • 65 
HTDP •70 
HTDR • 75 
HTDB • 80 
BTDR • 85 
HTDB •90 
HTDR •95 
BTDR 500 
HTDR 505 
HTDB 510 
HTDR 515 
HTDR 520 
HTDR 525 
HTDR 5 30 
HTDR 5 35 
HTDR 5»0 
HTDR 5»5 
HTDR 550 
HTDB 555 
HTDR 560 
HTDR 565 
HTDR 570 
HTDR 575 
HTDR 580 
HTDR 585 
HTDR 590 
HTDR 595 
HTDB 600 
HTDR 605 
HTDB 610 
HTDR 615 
BTDS 6 20 
HTDR 625 
HTDR 630 
HTDB 635 
HTDB 6U0 
HTDR 6a 5 
RTDR 650 
HTDR 655 
HTDR 660 
HTDB 665 
HTDR 670 
HTDR 675 
RTDR 680 
HTDR 685 
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690 
695 
700 
705 
710 
715 
720 
725 
730 
735 
7*0 
745 
750 
755 
760 
765 C 
770 c 775 c 7b0 
785 
790 
795 
800 
805 
eio 815 
820 
825 
830 
835 
840 
845 
850 c 855 
860 c 865 
870 
875 
880 
885 
890 
895 c 9C0 
905 
910 
915 
920 r 
925 c 930 c 935 
9*0 
945 c 950 c 955 c 96 0 
965 
970 
975 
940 c 985 c 990 c 995 
1000 
1005 
1010 
1015 
1020 c 1025 c 
1030 c 
1035 

eu=eiGa<i,ji 
»(I)«-1.0-e.5»(HIP1-BIBl)/HIJ 
8(1)* 1 - 0 * 0.5*(HIP1-HIH1)/HIJ • 80ir 
C'I |«0 .0 
ClI)*p-0»0.5»(HJM-HJnl)/HIJ)»PSIO(I,J!H) - 2.0»PSIO(I»J) • 

1 (1.0-0.5*<BJP1-HJR1)/HIJ|*PSIO(I,JP1! - 0.5*HIJ»HIJ*(T10T(IP 
2 HIP1-T»UI(IH1,J)/HI!"1-«0I(I,JP1)/HJP1»T»'JX(I,JR1)/HJH1| • 
3 BCX1*FSXOfI,J) 
60 TO 225 

223 1 ( I )*0 .0 
B(I) «1.0*ROIT 
C(I1»0.0 
B (I) « P 5 i n » {1. 0»BOIT) 

225 I?=I 
IE«11=IE-1 

I9TERI0B POIBTS 

DC 230 I«IBP1,IEB1 
BIP1*B1GH(I»1,J) 
BIH1*HISB(I-1,J) 
RJP1«RIGB(I,J»1) 
BJR1=HIGH(I,J-1) 
RIJ=HIGH(I,J) 
i | I>=-1 .0 -0 .5* |HIPl -Hnl ) /HIJ 
B(I)=2.0 • BOIT 
C(I) =-1.0*0. 5»(HIPl-HIHl)/HIJ 
0(IJ*(1.0»0.5»(HJPl-HJH1l/HIJ)*PSIO(I,J-l) - 2.0»PSIO(I,J) • 

1 (1.0-0.5»{HJP1-HJni)/HIJ)*PSIO(I,J*1) - 0.5»HIJ»HIJ*(T»ni(I» 
2 HIPf-T»ni(I-1 #.I)/HIH1-t»0X(I,J*H/flJP1*T*tJI,'I #J-1J/HJH1) • 
3 8CIT*PSIO(I,J) 

230 COBTXROB 

CALL THOS»S(IB,IE,TORE> 

IMISLABD. RE. 1) GO TO 240 
i r ( I H ( I B , J ) . G E . 10) PSIIL'TOHE(IB) 
I P ( X B ( I E , J ) . G » . 10» PSIIt=TO»E(TE) 

2»0 BO 2*0 I = I B , I E 
250 PSI(I .J)«TOHE(I) 
29C COHTTRHE 

CO 300 I«1,HX 
DO 300 J « 1 , R I 
If ( I H ( I , J ) .GE.10) P S I ( I , J ) * P S I I L 

300 FSIO ( I , J ) » P S I <I.J) 

I-IHPIICIT 

IStABD»0 
CO 390 H0H»1,HOHHAX 

•OTTOH BOUBDARI GRIO POIRT 

I«f!BC(!UJB) 
J»BBDB(H0H)-1 
i r ( I B ( I , J ) . G E - 1 0 ) GO TO 310 
i r < I I ( I , J ) . B 0 . 8 > GO TO 309 

OIRICHLET BOARDARI POIRT 

It (J) - 0 . 0 
B(J)«1.0*ROIT 
C ( J ) - 0 . 0 
0<J) « P S I ( I , J ) » ( 1 . 0 » R O I T ) 
GO TC 315 

RBOBAHR BOOHDART POIRT 

10S A (J) »0.0 

HIDR 6?0 
HTDR 695 
HXDR 700 
HXOR 705 
HXDR 710 

1,J)/HIDR 715 
HXDR 720 
HXDH 725 
HIDR 730 
HIDR 735 
HXOB 740 
HIDR 745 
HXDR 750 
HXDH 755 
HXDR 760 
HXDR 765 
HXDR 770 
HXDR 775 
HIDR 780 
HIDR 78 5 
HXDR 790 
HXOR 795 
HXDR 800 
HI3R 805 
HXDR 810 
HXDR 815 
HTDR 820 
HXDP 825 

1. J)/HXDR 830 
HXDR 835 
HXDR 980 
HXDR 845 
HXDR 850 
HXDR 855 
HXDR 860 
HIDR 865 
HTDR 870 
HXDR 875 
HXDR 860 
HXDR 895 
HXDR 890 
HTDR 895 
HXDR 900 
HTDR 905 
HTDR 910 
HXDR 915 
HXOR «20 
HIDR 925 
HXDR 930 
HXDR 935 
HTOR 940 
HTDR 945 
HTDR 950 
HTDR 955 
HTDR 960 
HTDR 965 
HTDI 970 
HTOR 975 
BTDH 980 
HTDR 985 
HTDR 990 
HTDR 995 
HTDR1000 
HTDR1005 
HTDR1010 
HTDRIO'5 
HTDR1020 
HTO , ,1025 
HTDR1030 
HTDR1035 
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10«0 
10»5 
1050 
1055 
1060 
1065 
1070 
1075 
1080 
1C85 
1090 
1095 
1100 
1105 
1110 
1115 
1120 
1125 
1130 
1135 
11«0 
11«5 
1150 
1155 
1160 
1165 
1170 
1175 
1180 
1185 
1190 
1195 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
:235 
U»0 
12*5 
1250 
1255 
1260 
1265 
1270 
1275 
1230 
1285 
1290 
1295 
1300 
1305 
1310 
1315 
1320 
1325 
1330 
1335 
1300 
13«5 
1350 
1355 
1360 
1365 
1370 
1375 
1380 
1385 

E(J) *1.0 
C(J)=-1.0 
D(J)»0.0 
GO TC 315 

C c c ISL1BD 8OURDART POIBTS 
210 ISLAID=ISL»»D»1 

IMISLAJD. HE. 1) GO TO 313 
IP1»I*1 
IH1«I-1 
JP1=J»1 
JH1-J-1 
I P ( T » ( I * 1 , J ) . G E . 1 0 ) IP1=I 
IP (111(1-1, J? . I E . 10) IR1=I 
I P ( I I I ( I , J * 1 ) .GE.10) JP1»J 
I P ( I « ( I , J - 1 ) . G E . 10) JH1=J 
HIP1=HIGB(IP1,J) 
BI<11*RIGR(IH1.J) 
BJP1°RIGB(I,JP1) 
BJR1=BIGR(I,JH1) 
BIJ=BIGB(I,J) 
A(J) =0 .0 
B ( J ) = 1 . 0 - 0 .5*(BJP1-HJH1)/HIJ • FOIT 
C ( J ) « - 1 . 0 • 0 .5*(HJP1-HJH1)/BIJ 
C ( J ) = ( 1 . 0 » O . 5 » ( H I P 1 - H I B 1 ) / a i J ) * P S I O ( I H 1 , J ) - 2 . 0 * P S I 0 ( I , J ) • 

1 ( 1 . 0 - 0 . 5 » ( H I P 1 - H I H 1 ) / B I J ) * P S I O ( I P 1 , J ) - 0 . 5*HIJ»HIJ*(T11TIT(IP1,J) 
2 RIP1-TIDT(III1 ,J) /HIR1-TtOX(I ,JP1) /HJP1»Ti0X(I ,JH1) /BJn1) • 
3 ROI1*PSI0(I ,J) 

GO TO 315 
313 „ ( J ) « 0 . 0 

E(J) «1.0*ROIT 
C ( J ) * 0 . 0 
D(J) »PSII l» (1.0»B0IT) 

315 JB»J 
JBP1»JB*1 

TOP BOORCAR GBID POIBTS 

J«RBDE(S0H) • 1 
I F ( I » ( I , ' ) . G I . 1 0 ) GO TO 320 
I f ( I I ( I , J ) . E Q . 8 ) GO TO 319 

CIBICKLET BOURDART POIPT 

» ( J ) » j . " 
P(J) »1.0*POIT 
C(J) » 0 . 0 
0(J) « P S I ( I , J ) » ( 1 . 0 * 8 O I T ) 
GO TC 325 

RSORAIW BOTJHDART PCIWT 

?19 A (J) » - 1 . 0 
H(J) » 1 . 0 
C(J) - 0 . 0 
C(J) » 0 . 0 
GO TO 325 

ISLMD BOWOART POIBTS 

320 ISLAMWSIARDO 
IP(ISLABO.BE.I) GO TO 323 
1P1«I»1 
IH1-I -1 
JP1«J*1 
Jfll-J-1 
IP(XR(X»1,J) .GE. 10) I P W 
I P ( T B ( I - 1 , J ) .r,l. 10) IR1-I 

HTDB10VO 
HYDB10«5 
RTDI1050 
HTOB1055 
HTDR1060 
HTOB1065 
HTDR1070 
RTDB1075 
HYDR1080 
HTDB1085 
BTOB1090 
HTDR1095 
HTDR1100 
HTOR1105 
B'DRIIIO 
HY3P1.15 
HYDR1120 
HTDB1125 
HYDR1130 
HTDB1135 
BYDR1U0 
HYDR1K5 
HYDR1150 
HTDB1155 

H.'0B1'65 
/H1DR1170 

HTDR1175 
HYDR1180 
HTDR1185 
HYDH1190 
HYDR1195 
RTDR1200 
HTDB1205 
HTDB1210 
HTDB1215 
BTDB1220 
HTOH1225 
RTDR1230 
HT0B1235 
HYDR12H0 
HTDB1245 
hTOR 1250 
HT0B1255 
HYDR1260 
HYDR1265 
KTDR1270 
HYDR1275 
HYDR12e9 
HYDR1285 
HTDB1290 
HTDR1295 
HTDR1300 
HTDR1305 
HTDR1310 
HTOR1315 
HYD<M320 
HYDR1325 
HTOR1330 
HTDR1335 
HTDR1340 
HTDR13»5 
HTDR1350 
RTOR1355 
HYDR1360 
HTDR13A5 
HYDR1370 
HTOR1375 
HYDR1380 
HTDR1385 
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1390 
1395 
1*00 
1405 
1*10 
1*15 
1«?0 
1*25 
1*30 
1*35 
1««0 
1«*5 
1*50 
1*55 
1*60 
1*65 
1*70 
1*75 
1*80 
1*85 
1*90 
1*95 
1500 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
15*0 
15*5 
1550 
1555 
1560 
1565 
1570 
1515 
1560 
1585 
1590 
1595 
1600 
1605 
1610 
1615 
1620 
1625 
1630 
1635 
16*0 
16*5 
1650 
1655 
1660 
1665 
1670 
J675 
1680 
1685 
1690 
1695 
1700 
1705 
1710 
1715 
1720 
1725 
1730 
1735 

I P { I » { : , J » I it. ioi JPI»J 
I P ( I R ( I # J - 1 ) . S S . 10) JB1=J 
BIP1*RISB(IP1,J) 
HIH1=HIGH(I!M,J) 
BJP1*HIGB(I,JP1) 
BJB1*BIGH(I,JRM 
6IJ=EIGH<I,J) 
» ( J J » - 1 . 0 - 0 .5» fBJPl -BJHl ) /HIJ 
B(J) = 1 .0 • 0 .5»(HJP1-BJB1) /BIJ • HOI? 
C ( J ) « 0 . 0 
D(J)*(1 .0«0-»5*(BIP1-BIH1)/AIJ)*PSIO(I!n , .T) - 2 . 0 * P S I C ( I . J ) • 

1 (1 .0 -0 .5*{BI?1-BIB1) /HIJ)»PSTO(IP1 ,JJ - 0 .5»HIJ*BIJ»(THIT(IP1 . J) 
7 HIP1-T»0Y(IB1,J) /BIH1-T»<»T(I ,J*P)/HJP1*T»ai(I ,JH1)/HJB1) • 
3 BCIT*PSIO(I,J) 

GO TO 325 
323 1 ( J ) * 0 . 0 

E(J)*1.0*ROIT 
C ( J J « 0 . 0 
t (J)«PSIIL»(1 .0*HOIT) 

325 JE»J 
JER1=JE-1 

IRTERIOB POUTS 

00 330 J«JflP1,JBB1 
BIP1«BIGH(IO,J | 
HI(I1*BIGB(I-1,J) 
BJn«HIGH<I,J*1) 
HJB1=HIGH(I #J-1) 
BIJ«RIGE(I,J) 
»(J) * - 1 . 0 - 0 . 5 « ( H J P 1 - H J H 1 ) / * I J 
B(J) =2 .0 • BOIT 
C(J) »-1^0*0.5»(BJP1-HJR1) /HIJ 
D ( J » » ( 1 . 0 * 0 . 5 » ( B I P 1 - H I < ! 1 ) / H I J ; * P S I O ( I - 1 , J ) - 2 . 0 * P S I O ( I , J ) • 

1 ( 1 . 0 - 0 . 5 » ( R I P l - H I H 1 ) / a i J ) » P S I O H » 1 , J ) - 0 .5»HIJ*BIJ*(TAOT(J*1,J) 
2 HIP1-T»OT(I-1 ,JJ/HIH1-T»iJX(I ,J*1) /HJP1»T»0X(I ,J-1) /BJH1) • 
1 R0IT*PSIO(I,J) 

330 CORTISOE 

3*0 
350 
390 

«10 

«20 

*50 

CUL THOflAS(JE,JE,TCllE) 

IP (ISLAND. HE. 1) GO TO 3*0 
I P ( I H ( I , J B ) .GE.10) PSIIL'TOBE(JB) 
I P ( I H ( I , J E ) . G E . 10) PSIIL*TORE(JE) 
DO 350 J«JB,JE 
PSI(I ,J)«TOHE(J| 
aminos 
IB»Y»0 
Jfl»X»0 
DIPB»X«0.0 
BO *20 B9B«1,B0BB»X 
I«RBD(«OH) 
BB*REDB(BOR) 
BB-neDt(ROR) 
DO *20 J«BB,BE 
I f ( P S I O ( I , J ) . E Q . 0 . 0 ) GO TO 420 
D i r « f t B S ( ( P S I ( I , J ) - P S I O ( I , J ) ) / P S l O ( I , J H 
I T ( D I F - 0 I T B » X ) » 2 0 , « 2 0 , « 1 0 
OIMUX-DIP 
IB»X»I 
JBUX-J 
CORTIHJE 

DO «50 I»1,BX 
DO »50 J«1,RY 
I f (111(1,J).GB. 10) P S I ( I , J ) - P S I I L 
P S I 0 ( I , J ) - P S I ( I , J J 

IP (ITER. LB. 2) GO TO 500 

HTD*13«»0 
HYDR1395 
RYD»1*00 
HTDRHC5 
RTDR1*10 
RYD» ' • I S 
HTDH1- ^0 
HYDB1v25 
HtDR1*30 
HYDR1*35 
HYDR1*«0 

/HYDP1**5 
RYDRM50 
HTDR1*55 
HYDR1«60 
BYDR1465 
HYDR1V70 
HYDB1»75 
HTDR1*80 
HYD«1*85 
RYDR1V90 
HTDR1*95 
•TDR1500 
HTD»1505 
HIDP1510 
HIDR1515 
HYDB1520 
RYDR1525 
HTDS1533 
PYDP1515 
HTDR15O0 
RTDR15«5 
BYD»15'-0 
HYDR1555 

/HYDB1560 
HYDS1565 
HYDR1570 
HYDR157* 
HTDR1590 
HYDR1585 
HYDR1590 
HYDR1595 
HYDR1600 
RYDP160S 
HTDR1610 
HYDR1615 
HTDR1620 
BYDR1625 
HYDP1630 
RYDR1635 
HYDR16«tO 
HYDP1f:S 
HYOO1650 
HYDR1*>S5 
HTt/- ,.660 
HTr>Rl665 
Hr.DB1670 
HYliR1675 
HYDB1680 
HYDR1685 
HTDR1690 
HYDR1695 
HYDR1700 
BYDR1705 
BYDB1710 
BTDB1715 
HTDR1720 
RYDR1725 
HYDR1730 
HIDR1735 
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17«0 
17«5 
1750 
1755 
1760 
1765 
1770 
1775 
1780 
1785 
1790 
1795 
1800 
1805 
1810 
1d5 
1820 
1825 
1830 
1835 
18*0 
1««5 
1850 
1855 
I860 
1865 
ie70 
ie75 
ieao 
1885 
1890 
1895 
1900 
1905 
1910 
1915 
1°20 
1925 
1930 
1935 
19»0 
19«5 
1950 
1955 
1960 
196* 

C 
C 
c 

IP(DIPBAI-EPS) 9 0 0 , 9 0 0 , 5 0 0 
500 IP(IBTEB.EQ.O| GO TO 800 

•KITE(6 ,1300) ITEB,DIPntT,IBiX,J!UX 
IP(IBTOOT.EC-O) CAtt O0TPRT(II, BT r PSI, 2,BAIBI,BAI*T, I I ) 

800 CORTIB'JE 
•HIT! ( 6 , 1 9 0 0 ) ITEB, HAIIT, DIPHAI, EPS 
CO TC 999 

X COBTEBGEBT SOLOTI09 KAS BEEB 0BT4IIE0 

900 BBITE(6,1200) DIPRAI,ITBR,I8AI,JSAI 

BFITE(6,1«00) 
CXLL ODTPBT|«X,I",PSI,2,nXXai,IlkXBT,IB) 

C U l IBPflL|PSI,QQ,TT,IB,^KXBI,BlXBT) 
CAll OBD»El<PSI,TJO.TT,BAISI,!1AIBT) 

DO 920 1=1 ,BI 
DO 920 J«1,BT 
I P ( B I G h ( I , J ) . E Q . 0 . 0 ) GO TO 920 
BIGB(T,J)«HIGK(I,J)»Ct 
t m ( I . J » » 0 O ( I , J | » Q / ( H I G B ( I , J ) « a . ) 
f f (I , J ) » » » d . J ) »Q/(BIGB ( I , J) »CL) 

920 COBTIBOE 
•SITE ( 6 , 2000) 
CltL OOTPKT (WX, BT , 1 0 , 2 , BA X3X,H»XBT,IB) 
•RITE ( 6 , 3000) 
CXll OB?PRT(RX,BY,VT,2,BAXBX,flAIB7,IS) 

999 RET08B 

1100 PO?HXT(1B1,25l,'TBg BOOJDARY VALOES ABD TBE IBITIAL GOESSES*) 
1200 POBBAT(1B1,30X, ,TBE SOLOTICB POB TBE BYMO B O D E I V / / U . 

1 20X,'THE PRESEBT BOBECICAl SCHEBE IS 0 . X. • / « , 
2 1 0 X , ' 0 I P B I X « , , B 1 5 . 7 , « POB T B g ' . I ' . ' T B ITEPATIOB', 
3 • OCdRIBG AT ( • , I 2 , « , ' , 1 2 , •) •) 

1300 ?OBHXT(1B0,'BO. OP ITEB * ' . I * , ' BAX DIP » ' . B I O J , ' OCCOPS 
1 - ' , I 3 , ' J » « , I 3 ) 

1»00 POBBAT(1HO,25X, «TBE STBEA* FOBCTIOB - PSI' ) 
1900 » 0 B P A T ( 1 B 1 , 5 I , , I T B » « ' , I « , 5 X , , I B A X » ' , H , 5 X , , B I P B A X « , , E 1 2 . 5 , 

1 S X . ' E P S - ' . E ' Z - S . S X . ' I T B R .GT. HAXIT BG«) 
2000 POPHAT(1B1,20X,'TBE I-COBPOBEBT TEtOCITY - 0 *) 
3000 POPBAT(1B1,20l,'TBE Y-COBPOBEBT TEtOCITt - »•) 

IWD 

RYDR17«0 
•Y»B17»5 
BT0B1750 
•YDB1755 
BYDBT760 
BYOB 1765 
BTDI1770 
•YDB1775 
BTOI1780 
BYM1785 
BT0B179O 
• YOB 1795 
BTDR1800 
RY9R1805 
•TDR1810 
HTDR1815 
HTOI1820 
BY9R1825 
BTDB1830 
BTDR1835 
HTDR18»0 
HYD818»5 
BYDB1859 
RTDR1855 
BTDB1860 
RTDB1865 
HI0R1870 
BTDR1875 
RYD*1890 
BYD , ,1885 
BY3»i»890 
BYM1895 
BYDR1900 
BYD*1905 
BTOB1910 
HT0R1915 
BTDR1920 
BTDR1925 

AT IRTDR1930 
RTDR1935 
BYDR19«0 
BTDR19«5 
BTDR1950 
BTDR1955 
BTDR1960 
RTDR1965 
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5 STBtOBTIBE nOTPBT(BI,BT,FCT,LTEST,IUIBf,BaiBT,IB) 07TP 005 
10 CIR2BSICB rCT{!UnX #BLXBT} . I B ( S » I E I . 9 » I S T ) ,BCOL(20) CUTP 010 
1« BE»1 TFCBH<«) / ' ( I B * ' . • ? « • » ' . l O P ' , « 8 . 3 ) V , OTTP 015 
20 1 TXB(IO) / « , T 1 0 » , ' . T 1 8 * , 'rTtf. '.li**, • ,T%2«, « , T 5 0 « , OOTP 020 
2 5 ? ' . T S a ' . , , T 6 6 « , ' . T T a ' , • . T 8 2 V OOTP 025 
3 0 C OOTP 030 
15 ISTIBT'l OOTP 035 
• 0 900 IEB0«IST»3T • 9 OOTP 0«0 
• 5 IPflEBD -CT. BXI XBBO'BX o n ? o«5 
SO CO 100 1 - 1 . 1 0 OTTP 050 
5 5 100 BCOl (IJ « I - UISTBVT OTTP 055 
60 BBITE(6,2000) f«C0I . ( I*1-XSTam ,I«IST«BT,IEBT»1 OBTP 060 
6 5 CO 200 JJ«1,BT OOTP 065 
7 0 J»BT»1-JJ OBTP 070 
7 5 •BITE(6 ,3000) J OOTP 075 
8 0 II-ISTkBT OOTP 080 
8 5 300 IP(IBfII,J)/I.TEST»I.TEST ,EQ. IB ( I I , J ) ) CO TO «00 OOTP 085 
9 0 11*11*1 POTP 090 
9 5 I P f l l - I E . IEBD) GO TO 300 OUTP 095 

100 SO TC *00 OOTP 100 
105 «00 IB»II OOTP 105 
110 ecc IF(IB.E0.IEBD.OB.I»(IB*1,J»/I .TEST»T.T»ST.BE.IB(IH*1,J)) GO TO 700 OOTP 113 
115 IB»*.B»1 OOTP 115 
120 GO TC 600 OOTP 120 
125 7 CO ?P0BR(2) «TkB ( I I - I S T M T O ) OOTP 125 
130 •BITE(6,*F0BB) (FCT ( I , J) , I = I I , I H ) OOTP 130 
135 I I « I 8 * 1 OOTP 135 
UO IF (IB .11. IEBDJ CO TC 300 OOTP 190 
« 5 200 COBTIROE OOTP 1»5 
150 IST»BT»IEBD*1 OOTP 150 
155 BBITE(6,1000) OOTP 155 
160 IF (IEBD .LT. BX) 30 TO 900 01TP 160 
165 c OOTP 165 
170 1C00 FOBHIT(IBI) 01TP 170 
175 2000 FOB«IT(1B0,38X, , COtlIBB , /1X,3X, , BOB'.10I8 . / ) OOTP 175 
180 3C00 F0BHIT(*X,X3) OOTP »80 
185 c OCT? 185 
190 FET0IB OOTP 190 
195 filD COTP 195 
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5 
10 
15 
20 
25 
30 
35 
• 0 
05 
50 
5*= 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
no 
115 
120 
125 
130 
115 
1*0 
1«5 
150 
155 
160 
165 
170 
175 
«8* 
185 
190 
V** 
200 
205 
210 
215 
220 
225 
230 
235 
200 
205 
250 
255 
760 
265 
270 
275 
290 
285 
290 
295 
300 
30 5 
310 
315 
320 
325 
330 
335 
300 
3«5 
350 
355 
360 
365 
' 7 0 
375 

S1EH00TIBE DEPTH (CDPH.HIGH,RI!MB,B»XII,!UIST,H»I1IXT) 
CI*ERSiaa COPH(IUTBIt.SlIBT) .BIGH(B»I»X,H*XIT),BIB(B»XBIT), 

1 I»(HAIIX,!UIIT) 
CCHRCS /CCWTRl/ lX,BY,HO!IRkI,»<!Hn*I,*UHkXT,BOB&XT 
COHRCS /TEH/ *BD(99) ,KBDB(99) ,SBDE(99) , -BD (99) ,."!E03 (99) ,BBDE(99) 
CCSRC* /Pfctthtt/ CT,CL,Q,«I*S,<lIBIlBG,&TB,BH01,BflOfc,CKVII,CKVk? 

DO 100 1=1 ,BT 
DO 100 J = 1 , I I 
BIGH(I,J)=Q.0 

ICO CDPH(I ,J)=0 .0 
BPT=0 
DO 210 *0»=1,S01RAX 
J=SB 0(111(1) 
HB=WBDB (TOR) 
KE=5BDE(STH) 
DO 200 I=HB,flE 
SPT=BPT*1 
CDPH(I.J)=HI!I(*PT) 

200 COTTIHHB 
CDPH (KB- I .J ) =CDPH(RB, J) 
COPH (BE* 1, J) =C0PH(HE, J) 

210 COSTHOE 
DO 2 20 RnR=1,«OHRHX 
I=PBD(nOB) 
J3=HBPB(B0>!) 
JP-HBDE(BO^) 
CDPH(I,J3-1)=CDPH(I,JB) 
CDPH(I,JE*1)=CDPH(I,JE) 

220 COBTIJOE 
DO 200 1=1,HX 
I P 1 = I * 1 - I / H I 
IH 1=1-1*1/1 
DO 200 J=1,»T 
LL=IS(I ,J) 
ICOH = ( l L - 6 ) / 8 * 8 * 6 - « . 
IP(ICOF.HE.O) GO TO 200 
.1P1=J*1-J/BT 
JH1=J-1*1/J 
COPH ( I , J) * 0 . 5*(C0PH(IP1,J)*CDPB(IR1,J) *CDPH ( I , JP1) *CDPH ( I , JE1>) 

2QC COTTIHOE 
DO 260 HnH'I.BOHHIlX 
J=»B0(B1H) 
H3«»B?S(5!JH) 
l«r=VBOE(BOF») 
DO 250 I'BB.rS 
BIGH(I, 1)«0 .25*(CPPH(I ,J)*CDPH(I-1 ,3) *CDPH(I.J-1J *CDPH{I-1, J-1) ) 

2!0 COKTIiHE 
HIGH (nB-1,Jf=HI5H(PiB,J) 
5IGHfHE*1..Tt»HIGH(HE,J) 

260 comvog 
DO 27C «0H=1,fI0BHAX 
I*K;1E(IH>!) 
J2*REDfl(B0R) 
.JE*RPD2(Hn!l) 
HIGH ( I r J B - 1) <HIGH(I,JB) 
HIGd(r,Jf*1)=HI'JH(I,JEJ 

270 CONTIKOE 
DC 290 1=1,SX 
IP 1*1*1- I/NX 
I W 1 * I - 1 * i / r 
co 2%o J = ' , B Y 
j . t = ; » ( i , j » 
T C C P « ( M . - 6 ) / 8 * 8 » 6 - l l 
IP(ICOP."IP.O) GO TO 280 
JP1*J*1-J/"»T 
J f 1 « J - K 1 / J 
BIGff ( I , J ) > 0 . 5*(K7GA(;p1,J)*IIIGH(IX?,;n *HIGH(I,Jk V *HIG::(I,. B1)) 

280 COBTIFTTE DO 300 1-1,»X 
to 300 J»l,l»T 
«TGH (I, TJ.RIGH'I, 
COHTIB"* 
PETOFW 
EBD 

•1) /CL 

DEPT 005 
DEPT 010 
DEPT 015 
DBPT 020 
DEPT 025 
DEPT 030 
DEPT 035 
DEPT 010 
DEPT 005 
DEPT 050 
DEPT 055 
DEPT 060 
DEPT 065 
DEPT 070 
DEPT 075 
DEPT 080 
DEPT 085 
DEPT 090 
DEPT 095 
DEPT 100 
DEPT 105 
DEPT 110 
DEPT 115 
DEPT 120 
DEPT 125 
DEPT 130 
DEPT 135 
DEPT 100 
DEPT 105 
DEPT 150 
DEPT 155 
DEPT 160 
'EPT 165 
DEPT 170 
DEPT 175 
DEPT 180 
DEPT 185 
DEPT 190 
DEPT 195 
DEPT 200 
DEPT 205 
DEPT 210 
DBPT 215 
DEPT 220 
DEPT 225 
DEPT 230 
DBPT 235 
DBPT 200 
DEPT 205 
DBPT 250 
OE'T 255 
DEPT 260 
DEPT 265 
DP.PT ';70 
CCTT 275 
DFpT 280 
DKPT 285 
OBPT 200 
DEPT 295 
ne?-r 300 
om 305 
OBPT 310 
DBPT 315 
OEPT 320 
OBPT 3?5 
ObP.' 330 
OEPT 335 
DEPT 30 0 
DEPT *0 5 
DEPT .350 
DEPT 355 
OEPT 360 
DBPT 36 5 
OEPT 370 
OEPT 375 
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5 
10 
15 
20 
25 
IP 
35 
«0 
• 5 
50 
55 
60 
65 
70 
75 
80 

100 

SOBFCOTIIE BIRDS(TftOI,TAOT,IUXRX,HAIRY) 
DIHVRSIOR T10X(MXBX,!UXRT) ,T10T(H1IRX,!UXRY) 
CCBIICR /CCRTRL/ I I , R Y , RDSHM.HORMX.IIIHAXT.HniUrr 
CCMICH /PftRtH/ CT,CL,0.RHS,BIRAtG,»TH,RH0t,PRO»,CT»III,CKBXT 

TAU*BB0k*CKBIR*BIHS**2 
M0DYD=RH0W»Q*CICBfT*CT/CL»*2 
1»!!TX= (T»0/TX3Df D) "COS (BIHARG/J. U 1 5 9 ) 
I»0»T- JrlO/TiUDTO) •SIR(«IRARG/3. 1«159) 
DO 100 J=1,RT 
CO 100 1=1,RX 
TXOX(I,J)=T»nTX 
T»nY(I,J)=TXUTY 
COSTIRDB 
HBTHRR 
(RD 

BIRD ?0 5 
BIRD 010 
BIPO 015 
BIRD 020 
BIRD 025 
BIRD 0 30 
BIRD 035 
BIRD 000 
BIRD 0*5 
BIRD 050 
BIRD 055 
BIRD 060 
BIRD 065 
BIRD 070 
BIRD 075 
• IRD 080 
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APPENDIX E. (continued) 

5 ?nBSCJTI5E IHPTBL(PSI,fJtr . W , IK, FUISX, 3AX*T) I S P T 0 0 5 
10 Or.1?SSIO!J PSI (>t»ISX, .1AHT) , 0 0 ( S 4 I B X , n J U H T ) , 77»»AX*X.HAX-T) , ISFV o n 
? c IK(.1AXSX,nHX!IT) I » F T :• 15 
20 CCBBCK /CCltTFL/ MX.BY, BOBSAX, SOBBM.HOHIIXT. BOS HIT I S T 7 C20 
2*. C I B F 7 0 25 
•»o RO 9 0 0 B0B=1 ,BO3««X THE? C O 
35 I = B5D(B7B) I S F 7 35 
«0 1B=BED3(B0*) - 1 mrv o«o 
a5 BE=-!EDE(Sn!<) • 1 I H F 7 0 « 5 
so CO 9 00 J=BB.BE I S P T 0 5 . 
5 5 i r ( J . EQ. BB . O S . J . EQ. ME) GO TO 9 0 1 i » p y 0 5 5 
€ 0 9 1 ( I , . 1 ) = - ( P S I ( I , J * 1 ) - P S I ( T . J - i n / 2 . 3 I S F 7 0 6 0 
6 5 GO TC 9 0 0 IHPV 0 6 5 
7 0 901 I F ( J - E 3 - BB) O D ( I , J ) = - ( P S I C I , J * 1 ) - ? S I ( I , J J ) / 1 . 0 I 5 F 7 0 7 0 
7 5 1 P ( J . E Q . B E J OH ( I , . I ) = - ( P S I (l.J) -PSX ( T , J - i n / i . o I * F 7 0 7 5 
8 0 9 0 0 COBTHHE I 5 F 7 0 9 0 
*5 DO 9 1 0 BOB=l,HOBHAX I * F 7 0 8 5 
90 I - S B C ( B I H ) isry 090 
9 5 BB=FEDe(HTB)-1 IWFV 0 9 5 

100 ?E=*BDE(!HJB)»1 I S P 7 1 0 0 
105 DC 9 1 0 I = H B , » E IWF7 1 0 5 
n o I P ( I . S Q . 5 E . C S . I . E Q . N E ) GO TO 9 1 1 TSFV 1 1 0 
115 7 T ( I , J ) = (PSI ( I * 1 , J ) - P S I ( I - 1 , J ) ) / 2 . 0 I 5 F 7 1 1 5 
120 GO TC 9 1 0 I * F 7 120 
125 ° 1 1 I F ( I . S O . SB) V 7 ( I , J ) = ( P S I ( I * 1 , J ) - P S I ( I , J ) ) / 1 - 0 IIIF7 1 2 5 
130 I P ( I . E Q . IE) 7 7 { I . J ) = ( P S I ( I , J ) - P S I ( I - 1 , J | ) / 1 - 0 r!TF7 1 3 0 
135 910 CCKTISOE IWF7 1 3 5 
HO CC 9 « 0 1 = 1,"IX IHF7 1 « 0 
1i»5 ipi=r*i-r/»fT ISFV 1*5 
150 I B 1 = I - 1 » 1 / I IHFV 150 
155 CC 9 0 0 J - ^ 1 , » T IHPV 1 5 5 
160 L t = I B ( I , J ) I N F 7 1 6 0 
165 ICCR = ( l L - 6 ) / 8 * 8 » 6 - t t I S F 7 16 j 
170 I P ( I C O S . H E . 0 | GO TO 9 « 0 IMP7 1 7 0 
175 J P 1 = J » 1 - J / H T I S F T 175 
1R0 J!"1 = J - 1 * 1 / J I&FV 180 
135 ia ( i , j ) =0.5* CJU(IPI,.J) • i i ( i , j p t ) •acr(i«i ,.]) • 5 0 ( 1 , J B 1 ) ) IHF7 1 8 5 
190 » » ( I , J ) = 0 . 5 * ( T V ( I P 1 , J ) • V T ( I , J P 1 ) • 7 7 ( 1 ( 1 1 , j ) » 7 V ( i , j n i ) ) I N P 7 190 
19 5 «ao COSTIMOE IHFV 1 9 5 
2 0 0 SETTS* IWF7 2 0 0 
205 f«ID IHF7 2 0 5 
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• " ) 

V 
1 - } 
»5 
5C 
5 C 

R n 

6 5 
7 0 
7 * 
°c 
V-

95 

no 

no 
120 
125 
13n 
I V 
IttO 
1 < 1 = 
150 
1 5 c 

160 
165 
170 
175 
190 
195 
190 
195 
200 
20 5 
210 
2 1 * 

S 1 S P C T I N E 0 n 0 V ? L ( P S I . 7 r J . » 7 , N A T 1 X . r * Y , ; y ) 
EI"? US 1 0 5 ? 5 I CAXSX. -AXSYt . 1J (1A YSX, V». I'.T) , T7 {-A T •; r , -
COH-CN /CCNTFT./ NX , N Y , " I I »A X, NTI* AT, S-.' • »T? , " " A t ' 
CC""0«t / C C P S D / *TJBD.NPT0E1( Q ' i ) . I ^ Xr 3") ( r» r'l , T S T ' r i n ' l , 

AT' 

zr 9«o I ? = 1 , S C ? 1 
TET=I? xnFOd?) 
J?Y = .1? YOEQ(IP) 
I E X = I t ' XOE0(I5> 
1ET=J" YC3D(IE) 
N'TPT«= SPT0P1 ( I ? ) 
IF (TEX -EC- IEXl 3C Tf >4 1 
IF(.TEY . E C - J3Y1 30 7 0 9 4 2 
7PI.T- - ( P 5 I (I?X , .1EY)-- P 3 I 

1 ( ( . J E T - J 5 Y ) / ( ( I E X - I 5 T ) • • 2 * (J^Y-.I =T) • • ? ) ! 
7 ? ' Y = ( P 5 I (IEX..1EYI - P S I <T?Y,.T = Y) ) * 

1 ( ( I ? X - I P X | / ( ( r E T - i a x i » » 2 * ( 1 a Y - T r Y } » * 2 ) ) 
TO 9 5 0 I ? T = 1 , 1 T ? T S 
r = i ? x * i P T - i 
J = J ? Y » I P T - 1 
I ? ( J E Y . I T . JBY) I = J E Y - I ? ~ » ! 
91 ( I , . T | = VEI.X 
77 ( I , J ) = VELY 

9 5 0 C3NTIV!J2 
GO TC 9 » 0 

9U1 7?T.X=- (PSI ( IEX.JEY) -PST (I?X, TRY) ) / ( . ! = > » - I? Y) 
I = IPX 
CO 9 6 0 I P " = 1 , N T O T 9 
.1 = .7?» • I P ? - 1 
lt{3lf . L T . ISY) I = J 5 Y - i ? - * 1 
91 t l . ' l ) = VK1.X 

9 6 0 C0HTIS9H 
-jn ~ r 9 4 3 

e U 2 7 » 1 . Y = : P 3 I ( I ? X , . 1 7 Y ) - ? ' I ( :PT,JHY) ) / ( r ° Y - T P X ) 
,1 = J?Y 
CO 9 70 I ? T = 1 , N T P T 3 
I = I P X * I P T - 1 
V7 t l ,J> =7»T.T 

<57C CCSTIM9" 
9H0 CO STIHIP 

PETTEV 

r n n r 

r , o r > »• 

"; ? r V 

T r r>7 
o ?nv 

fl T n v 
^' ? 1 7 
r p ^ v 
0 ? P 7 
r. 31V 
" e " 7 
OP 1 7 
^ f: 1 7 
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APPENDIX E. (continued) 

5 
10 
15 
20 
25 
30 
35 
00 
»5 
50 
^5 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
1*5 
150 
155 
160 
165 
170 
175 
180 
135 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
2»0 
2»5 
350 
255 
260 
265 
270 
275 
280 
285 
290 
29 5 
•"50 
305 
310 
3 1 1 

120 
325 
310 
335 
1«0 
•>l»5 
350 
355 

SOEPCOTHE VBLPLT(00,VV,BAXRX,!!AIIY) 

DIHERSIOR OH (HAIRX,HAIRY) ,VV (P1AXRI, HAIRY) 
C0HSC5 /CCRTHL/ n , I I , H 1 H I , •OHH»X,HOHAXT,!HIHAXT 
COBHCW /CCBHP/ SCBD, BXCBD(99), BYCBD(99), EXCBD(99), ETCED(99) 

CALL CALCNP(O) 
CALL BGRPL(I) 

IAXIS=9-0 
XAXIS=TAXIS*(HX-1)/(HY-1) 
XORIGR=1.0 
YORIGR=1.0 
XSTP=2.0 
ISTP=2.0 
XSAX=RX 
T!!AX=HY 
SCALE=YAIIS/ ( T B A I - T O R I G K ; 
CALL TITLE ('PIGORE 7 PLC* PATTBRRI* , 100," ' . O , ' • ,0.TAXIS,TAXIS) 
CALL GSAP{XORIGR,XSTP, XHAiT.TO'tlGR, YSTP, YSAX) 

DRAV BOOHCARIES 

DO 100 I=1,RC3D 
XPRC"- (EXCBD(I) - 1 . 0 ) *SCALS 
TFPCn=(BTCBD{I)-1.0) *SCALE 
XTO=(EXCBD(I)-1.0)*SCALE 
TTC=(ETCEO(I)-1.0) *SCALE 
CALL VECTOR (IPROH,TPBO*,XTO,YTO,0) 

100 CORTINOE 

CALCOLATE SCALE PCR THE VELOCITY 

SCAL = 1.0E6 
DO 280 110(1=1,jmiBAX 
J=HBD(B1!!) 
IB=REDB(ROH) 
IE=HEDE(R(H) 
DO 250 1=19,IE 
IP(AES(!KI(I ,J) ) .LT. 1.0E-6) GO 70 225 
OSCALE=1.0/ABS(00(I,J) ) 
GO TO 230 

225 0SCALE*1.0E6 
230 IP(AES(VV(I ,J ) ) .LT. 1.0E-6) GOTO 2»5 

VSCAT.E»1.C/ABS(VV(I,J)) 
GO TC 249 

2«5 VSCALE»1.0E6 
2«S SCAL*AHIR1 (SCAL,USCALE,VSCALE) 
2«0 COBTIROE 
280 CORTI!?!JE 

DRAB VELOCITY VECTOR 

DO aoo non«i,RonnAx 
J=RBD(Rtlfl) 
i8»RDOB(»as) 
IE*KBDE(R0>1) 
EC 300 I«IB,IE 
XF/»OB» (1-1) *SCALE 
YfROB» (.1-1)'SCALE 
rrc»xPROB»no ( i , J) •SCALB*SCAL 
YTC»YPRO«*VV ( I , J ) *SCALE*SCAL 
CAII VECTOR (X»»0fl,YPROf!,XIC,YT0, 101) 

100 CORTI"DE 
»00 CORTIRTE 

CALL ERDPL(I) 
CALt. OCREPI. 

RETTR* 
fRD 

VELP 005 
VELP 010 
V1LP 015 
VEIP 020 
VBLP 025 
VBLP 0 30 
VELP 0-»5 
VBLP oao VELP 0H5 
VELP 050 
VELP 055 
VEIP 060 
VEL? 065 
VELP 070 
VELP 075 
VELP 083 
VELP 085 
VELP 090 
VELP 095 
VELP 100 
VEIP 105 
VBLP 110 
VELP 115 
VELP 120 
VELP 125 
VELP 130 
VELP 135 
VELP 1«0 
VELP 1«5 
VELP 150 
VELP 155 
VELP 160 
VELP 165 
VELP 170 
VELP 175 
VELP 180 
VELP 185 
VELP 190 
VELP 195 
VELP 200 
VELP 205 
VELP 210 
VELP 215 
VELP 220 
VELP 225 
VELP 230 
VBLP 235 
VELP 200 
VELP 2U5 
VELP 250 
VBL? 255 
VBLP 260 
VELP 265 
VBLP 270 
VELP 275 
VELP 2f»0 
VELP 285 
VELP 290 
VEIP 295 
VELP 300 
VELP 305 
VELP 310 
VELP 315 
VELP 320 
VELP 325 
VELP 330 
VELP 335 
VELP 3«0 
VELP 315 
VELP 350 
VBLP 355 
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APPENDIX E. (continued) 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
mo 
115 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 

DlfPBSIOB HIGH(HAXHX,"AXHY),PSI<SAXRX,!IAXBY),O0(RAXBX,H'.ISY), 
1 TV(HAXHX,BIXRY| ,EX(MXHX,IUX«I) ,EY(n*IBX.!UI«Y) 

COflHOB /CCHTBt/ HX.RY, !10HEAI,R0H!UX,R[inAIT,BBHftIT 
COHHOR /PAHAH/ CT,CL,Q,WIRS, VIRAHG.ATH,RHOV,RR:OA,CK«IR,CKVA1 
COHHOR / G T / HBO (99) ,HBDB(99) ,BBIE(99) , H3DI3D(99| , HBO (99) ,HBCB(99) 

1 HBDI (99),HBDIBD(99) 

DO 100 1*1,»X 
DO 100 J=1,HY 
Of! ( I , J ) = 0 . 0 
» T ( I , J ) = 0 . 0 
EX ( I . J ) =0-0 
E Y ( I , J ) = 0 . 0 

100 COWTISOE 

DO 200 H0H=1,R0HAXT 
J=BBC(R1H) 
J2*J*1 
I5=RBDB(R3B) 
II2=BBDE(HOH)*1 
DO 200 I = I B , I E 2 

200 0 0 ( I , J ) = - Q » ( P S I ( I , J 2 ) - P S I ( I , J ) ) 

CO 300 H0H=1,H0HAXT 
I=HBD(H0n) 
12=1*1 
JB=HBDB (BOH) 
J12=HBDB(H0H)*1 
DO 300 J=JB,JE2 

3C0 » » ( I , J ) = Q * ( P S I ( I 2 , J ) - P S I ( I , J ) ) 

DO 400 1=1,RX 
IP1=I*1-I /RX 
T)0 400 J=1,HY 
JP1=J*1-J/HY 
AMGB=0. 5* (HIGH ( I , JP1) »HICR ( I , J ) ) *Ct 
0 1 * 0 0 ( 1 , J) 
IP (A HIGH.IE- 0 .000001) GO TO 401 
0X=OD(I,J)/AHIGB 

401 BHIGB*0.5» (HIGH ( IP1 ,J ) •HIGH ( I , J ) ) *C"-
YY=YY(I,J) 
IT(BBIGH . t E . 0 .000001) GO TO 402 
YY«YY H,J) /BBIG. l 

402 VEl=SQRT(OX»GX*YY*VY) 
IP (TIL. LB. 0 .000001) GO TO 400 
« ( I , J ) = B I P Y * Y E l • (DIPX-DIPY)*OX*OX/fEl. 
EX(I ,J)«DirY 
EY(I ,J}»DirY*7Bt • (DlPX-DIPY)»fY*YY/»EL 
I Y ( I , J ) = D i r Y 

400 CORTIROE 

RET0BH 
ERD 

QBXY 005 
QEXY 010 
OBIT 015 
QEXY 020 
.QEXY 025 
QEXT 030 
QEIY 035 
QEXY 040 
QEIY C45 
QEXY 050 
QEXY 055 
QEXY 060 
QEIY 065 
QEXY 070 
QEXY 075 
QEXY 080 
QEXY 085 
QEXY 090 
QEXY 095 
QEXY 100 
QEXY 10 5 
QBXY 110 
QEXY 115 
QEXY 120 
QEXY 125 
QEXY 130 
QEXY 135 
QEXY 140 
QEXY 145 
QEXY 150 
QEXY 155 
QEXY 160 
QEXT 165 
QEXY 170 
QEXY 175 
QEXY 180 
QEXY 185 
QBXY 190 
QEXf 195 
QEXY ?00 
QEXY 205 
QEXY 210 
QEXY 215 
QEXY 220 
QEXY 225 
QEXY 230 
QEXY 235 
QEXY 240 
QEXY 245 
QEXY 250 
QEXY 255 
OEXY 260 
QEXY 265 
QEXY 270 
QEXY 275 
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5 SOBROBTIBB TBODRMMCB.DflCT,DBBT,DBXT,DB0P,DBBT,09,TT,EI.ET,T0. TROD 005 
10 1 T1,T2,ia,HftXIX,RlIBT) TROD 010 
15 DIHEBSIOB RI6B(RftXBXvRaXBY),DRCT(MX«X,RlXBTt,DRRT(RAXRX,HfcXRT), TROD 0 1 5 
20 1 DRll(HlXRX,BlXBT),DRBP(RIXBI,HlXBT),DHMfHftXBI,RlXBTt, TROB 020 
25 3 T0(BftXBX,R&XrY),T1<HaXBX,?lXBT),T2(RlXRX,SlXBT),IB(HtXBX,ftlX9T) TROD 0 2 5 
30 0I9EBSI0B TOBE(99) TROD 0 3 0 
35 COHICW /CCBTBL/ BX,BY,RURBaX,BOHBtX,BBRm,BVHAXT TROD 0 3 5 
*0 COBBOB /PKRIB/ CV,CX.,Q.,BXBS,«XRlR6,AVB,RRO«,tHO*,CR*XB,CR**T TROD 0*0 
*5 COBB<3B/THEH/T0BROV,RKB,RRR,RABlDl,TIBC,IPST,ttIITT,BPRIBT rXBTaT TROD 0 « 5 
50 CORBOB / C T / BBD|99) ,BBDB(99« ,BBDK(99) ,BBDIBB(99) ,BBD(99) ,RBBB(99) ,TROD 050 
55 1 HBD2{«;S:,BBDIID(99) TROD 0 5 5 
60 COBBOB /TBBH1/ QBIV (99) ,TBIT(99) ,0POV(99) ,TPOI(99) ,RlIT,BPOB, TBOD 060 
65 1 IBIT(99),JRIT(99),IPOR(99),JPOB(99) TROD 065 
70 CORHCB /CTBBV QBVT (99) . BVT (99) , IBTt(99>,JBTT(99) , I IDBT(99) .BBTT TROD 0 7 0 
7 5 CORBCB /CPT/ J0PT,IBEC TROD 075 
80 CORMOB /TROR/ t ( 9 9 ) , B ( 9 9 ) , C ( 9 9 ) # B ( 9 9 ) TROD 0 8 0 
85 C TROD 085 
90 TIBCI-2.0/TIRC TBOD 090 
95 DO 100 X*1,BX TBOD 095 

190 BO 100 J«1,BY TROD 100 
105 10 (T , J ) - 0 . 0 TROD 105 
110 T1 ( I . J ) "0 .0 TROD 110 
115 T2(X ,J )«0 .0 TROD 115 
120 100 COBTIBOB TROD 120 
125 ROOWT-O TROD 125 
130 QK001T«0.0 TROD 130 
135 BO 110 IPT»1,B"TT TBOD 135 
1*0 I - IBfT(IPT) TBOD 1*0 
1*5 J*JBTT(IPT) TROD 1*5 
150 IBD-XBDBT(XPT) TBOD 150 
155 XP(IBD.BQ. 1) QK00IT»QK00BT*QB7T(IPT) TROD 155 
160 IP(IID.BQ. 1) K0OBT*KO0BT*1 TROD 160 
165 TO(I,J)>BTT(IPT) TWOD 165 
170 T1(I ,J)*BTT(IPT) TROD 170 
175 11C T2(I ,J )«B»T(IPT) TBCD 175 
180 C TROD 180 
18S DO 150 I»1,BX TROD 185 
199 I 2 » I * 1 - I / B X TROD 190 
IS 5 00 150 J«1,BT TROD 195 
200 J 2 « J » 1 - J / B I TBOD 200 
205 0 H C T ( I , J ) - 0 . 2 5 » ( B I G B ( I , J ) • B I G B ( I 2 , J ) » B i e H ( I , J 2 ) * B I C B ( I 2 , J 2 ) ) TBOD 205 
210 DBRT(I ,J | -0 .5*(RXGB(I2,J)»BXGB(X2,J2)) TBOD 210 
215 D B T . T ( I , J ) - 0 . 5 * ( a i 6 B ( t , J ) » B I 6 B ( I , J 2 ) ) TROD 215 
220 0BOP(X,J)>0.5*(RIGR(; ,J2)*BX6fl (X2,J2)) TROD 220 
225 DRBT<I,J)-0.S«(RX«B(X,3)«BXGH(X2,J)) TROD 225 
230 1*0 COBTIR0E TROD 230 
235 C TROD 235 
2*0 TROD 2*0 
2*5 C TROD 2*5 
250 C STMT TBI XTBB1TX0B LOOP OB TXBB IMRCBIB6 TBOD 250 
255 C TROD 255 
260 DO 900 IJK«1,B1XITT TROD 260 
265 IRTO0T»IJK/BPRXBT*EPRXRT-IJK TBOD 265 
270 C TBOD 270 
275 DO 201 I " 1 , I X TBOD 275 
280 DO 201 J-1 ,WI TROD 280 
285 T1(X ,J )«T2(X ,J ) TROD 285 
290 201 1 0 ( X , J ) - T 2 ( X , J ) TROD 290 
295 C TBOD 295 
300 C f-DIIECTICI XHPtXCXT TROD 300 
305 TROD 305 
310 BtEC-0.0 TROD 310 
315 TBXC*0.0 TROO 315 
320 IKIBEC.tQ.O) GO TO 208 TROD 320 
325 DO 205 IPT-1,BBVT TROD 325 
330 I-IB9TIIPT) TBOD 330 
335 J-JBTr(IPT) TROD 335 
3*0 XBD-XBDBT(XPT) TROD 3*0 
3*5 I F ( I » D . I 0 . 1 ) GO TO 205 TROD 3*5 
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APPENDIX E. (continued) 

350 BBEOBBSC • T1iIfI}*QBTttIPT) TROD 350 
355 205 CORTIEBB TROD 3J5 
360 TRK-HREC/QKOBRT THOB 360 
3«5 B8BC-HBBC/ROBI? TROD 365 
370 C TROD 370 
375 208 BO 299 B*R»1.BVHArr TROD 375 
380 J»BBD(<BB) TROD 380 
385 J1-J-U1/J TROD 395 
390 «»JM-J/BT TROD 390 
395 BVRXEB*BBDIB0 (BUR) TROD 395 
•00 ITf¥«HXBB.BQ.9$ .ABB. JOPT.BQ.1) 60 TO 299 TROD 800 
805 IB-RRBB(BBH) TROn 805 
810 IB-HBDE(RVR) TROD 810 
815 c TROD 815 
820 00 250 X*XB,XE TROD 820 
825 X2«I«1-I/BX TROD 825 
830 I 1 - X - W / X TROD 830 
835 BCT«DRCT(XrJ) TROD 835 
880 BBT*BH1T<X*'I TROD 880 
885 BIT-DHL* ( I , J) TROD 885 
850 nr>Dnr*i,j) TROD 850 
855 flRT*DRBTfI,J) TROD 855 
860 EIBT*KRT*BWI2,J) TROD 860 
865 B0BT*OB<I2,.i)*0.5 TROD 865 
870 BXH»HLT*BXfI,J) TROD 870 
875 R0LT-R0(X,J)«0.5 TROD 875 
800 ETBP-HVB*EY(I,J2) TROD 880 
8S5 7»»«TT(I ,J2)»0.S TROD 885 
890 ETR-RBT«ET(I,J) TROD 890 
895 T«BT«TTfX,J}«'0.S TROD 895 
500 ir (IB(I ,J) .EQ.« ,0B. IB(I ,a*1) .B0.8) 60 TO 210 TROD 500 
505 c TROD 505 
510 c Itrt SIPE Or TAB CUD CELL IS THE B00BDABY TROD 510 
515 c TROD 515 
520 EXL?«0.0 TROD 520 
525 0VLT*0.0 TRCD 525 
530 210 IT<II(I*1,J).BQ.» .OI>. IB(I»1„I«1).BQ.«1 60 TO 215 TROD 530 
53« c • TROD 535 
580 c RI6BT SIBE Or TRE 6BID CELL IS THE BO0SMRT TROD 580 
585 c TROD 585 
550 BTRT«0.<» TROD 550 
555 BOBr-O.O TROD 555 
560 215 i r ( m < i , j ) . E Q . « .oa . I R ( I » I , J ) . E O . B ) SO TO 220 TROD 560 
565 c TROD 565 
570 c BOTTOR SIBE or TRE 6BXF CELL XS TRE BOVBDART TROD 570 
575 c T80D 575 
500 fTBT>0.0 TROD 580 
585 9TBT-0.0 TROD 585 
590 220 ir (I«(I ,J»1) .EQ.« .OB. II(I*1,J»1 | .RQ.«) 60 TO 225 TROD 590 
595 c TROD 595 
600 c TOR SXBE OP THE 6BXD CPLL XS TBE BOOROIRT TROD 600 
605 c TROD 605 
610 ETOP-0.9 TROD 610 
61* ffor-o.o TROD 615 
620 c TROD 620 
625 c BOTE ROTTOR ABB TOP SXOES OE TRE 6RX0 CEl' ABE XB TRE XrrBRXORTROD 625 
630 c TROD 630 
635 225 »(X>--001T-EXLT TROD 635 
680 BfX) •VBRT>00LT»BXtT*EXLT»CL«CL*' (tEH/TOIROl»0.5»RCT»(TIfCI*lRl* TROO 680 
685 1 R BR ABA)) TROD 6*5 
650 C'X)-V0RT~EXRT TROD 650 
655 C(D-ETBr«(TiarJ2»-TMI»J»»-tTBT*'(T1(I,J'|-TMI,J1))- TROD 655 
660 1 t7Ur*(T1(I ,J2)*Tl(I ,Jn • »TBT»<T1<I,J1)«T1<I»'»>> - TROD 660 
665 2 CL*CL«T1(X,J|«(BRa/TOaROB-0.5*RCT*'rrXBCX«aRf:»aARA0AH TROD 665 
670 c , TROD 670 
675 ir(RBXT.EQ.O) 80 TO 285 THOB 675 
610 c • • i i i ' ' TROD 680 
685 c LOAB BT IRTUm OR 00TTLORS TROD 685 
690 c 1 TROD 690 
695 BO 282 IR-1,BBIV TROD 695 
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700 XP(IRIf(IB).ER.I .OB. JRlf (I t ) .81 .3% 60 TO 2*2 TROD 700 
705 IP(QBXT(IB|.IE.0.0) D(I)»P(I)»QBIV(IB)*T1 ( I ,J ) TBOB 705 
710 Xt (OBIT (IB) . «T. 0 . 01 B (X) -B (I) *QBIT (IB) *TBIT (IB) TBOD 710 
715 2*2 CCRTIBVS TBOB 715 
72C c TBOB 720 
725 2*5 IPfBPOB.BQ.O) 60 TO 250 TBOD 725 
730 c TBOB 730 
735 c LOIB B: DISCMB6BS OB I R U B TBOD 735 
7*0 c TBOB 7*0 
7*5 DO 2*8 IPR«1,BPOB TBOD 7*5 
750 IP (X FOB (IBB). BE. X .OB. JPOB(IPB). IB.J) 00 TO 2*8 TBOB 7S0 
755 IPIQPOt(IPW).lT.O.O) B(I)«D(I) »QPOB(IPBl«f1(X,J} TBOD 755 
760 IP(QPOBfXPB).6T.0.0) D(I)»B(I) »QPOB(XM)*TPO*(IPB) • BBBC*XBBC TBOD 760 
755 2*8 CfBTIBBB TBOD 7C5 
770 250 COBTIWOB TBOD 770 
77* c TBOD 775 
704 IP(JOPT.BE.I) 6 0 - 0 255 TBOD 780 
785 IP(B0RI9D.6E.10) CO TO 25* TBOD 785 
790 c *RCD 790 
795 c DIHCHLBT BOBBD1BT COBDXTIOB IRPOSBD OB VBE LBPT CEIL TBOD 795 
BOO c THOD 800 
805 I-IB TBOD 805 
BIO E(I ) -1 .0 TBOD 810 
815 * ( I )*0 .0 TBOB 815 
820 C(I ) -0 .0 TBOB 820 
825 D(X)>T1(I,J) • TBBC'IBEC TBOD 825 
830 c TBOD 830 
835 25* IV(BtniBD.EQ.1 .OB. BBBXBD.BQ. 111 60 TO 255 TBOD 835 
8*0 c TBOD 8*0 
8«S c DIRICBLET BOBBDW COSDXTXOB IBPOSED OB TBE BX6BT CELL TBOB 8*5 
850 c TBOD 850 
855 I«IB TBOD 855 
860 B(I ) -1 .0 TBOD 860 
865 »(X)-0.0 TBOD 865 
870 C(I)>0.0 TBOD 870 
875 0(I)«T1(X,J) • TBEC'XBBC TBOB 875 
880 c TBOD 880 
885 255 CI1L TBOB&SfXE,IE,TOBt) TBOD 885 
890 c TBOD 890 
895 BO 260 I -IB, IE TBOD 995 
900 260 12 (I.J)-TOBE (I) TBOD 900 
905 2S9 COBT1BBE TBOD 905 
910 c TBOC 910 
915 00 301 I«1,BI TBOD 915 
920 00 301 J«1,t" TBOD 920 
425 T1,I,J)-T2(I,J) TBOD 925 
930 201 C0BTXB?B TROD 930 
935 c TBOD 935 
9*0 c T-DIBECT.Ot XBPLXCXT TBOD 9*0 
9*5 c TBOD 9*5 
950 TlfC-0.0 TBOD 950 
955 BBK-0.0 TBOD 9S5 
960 IP(IBB^.BQ.O) 60 TO 308 TBOD 960 
965 DO 305 IPT-1,BBVT TBOD 965 
970 I*XBtt(IPT) TBOD 970 
975 J-JBTT (IPT) TBOD 975 
980 ite-xtDBT(irr) TBOD 980 
985 IP (XBO.I0.1| 80 TO 305 TROD 985 
990 BtBC-RBSC • T1(I#J)»OB»T(IPT) TROD 990 
995 305 COBTXBBB TROD 995 

1000 IRBC-BlfC/QEOBBT TROD1000 
1005 BBEC-1BBC/KO0BT TBOD1005 
1010 c TBOD1010 
1015 308 DO 399 BBR>I,RVB*CT TBOO1015 
1020 I-BBD(t.«B) TBOB1070 
1025 I1«X-1*1/X TROD102S 
1030 I2-I#1-I/BX TBOD1030 
103S BOBXBD-BBDXBBJRVR} 

IP(BVRIW0.EQ.99 .»BD. JOPT.BQ. 
TBOD103S 

1000 
BOBXBD-BBDXBBJRVR} 
IP(BVRIW0.EQ.99 .»BD. JOPT.BQ. t) 60 TC 399 TROD10«0 

10*5 Jfc-RROB(OTR) i TROD1085 



96 
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1050 
105S 
1060 
1065 
1070 
1075 
1080 
1085 
1090 
1095 
1100 
1105 
1110 
1115 
1120 
1125 
1:30 
1135 
1110 
1185 
1150 
1155 
1160 
11C5 
1170 
1175 
1180 
1185 
1190 
1195 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
1235 
1280 
128? 
1250 
1255 
1260 
1265 
1270 
1275 
1280 
1285 
1290 
1295 
1300 
1305 
1310 
1315 
1320 
1325 
1330 
1335 
1380 
1385 
1350 
1355 
1360 
1365 
1370 
1375 
1380 
1385 
1390 
1395 

C 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

JB*BBDE(BOB) 

CO 350 J -JB ,JB 

J2«J»1-J /BT 
BCT*BBCT(I,J) 
B*T«DfltT(I,J) 
BIT*BRIT ( I , J ) 
BBT-DBBT(I,J) 
BVP«BBVPfI,Jt 
SXVT«BBT*BX(I2,J) 
BBBT*BVfI2,J)*0.S 
f I t T - B l T « B I ( I , J ) 
B«LT*06(I,Jf « 0 . 5 
ZTOP-fl«P*BT(X,J2) 
W ! P * T V ( I , J 2 ) * 0 . 5 
EYPT-BBT*BT(I,J) 
» f B T « T » < I , J ) * 0 . 5 
I ? ( I B ( I . J ) . B Q . « .OB. l ! * t I » 1 » J ) . t Q o 8 ) 6 0 TO 310 

BOTTOB SIBB OP TB.B CtIO IS TBB B08BMBY 
•ETBT-0.0 
?YBT«0.0 

310 I?(IB(IrJ»1).BQ.« .OB. IB(I»1,J*1).EQ.«) 60 TO 315 
TBB TOP SIDE OP TBB 6BIB C B l l I S TBE BOBTOtBY 

EYBP*0.0 
9TBP-0.0 

315 I P ( I B ( I , J ) . E Q . 6 . 9 8 . I B ( I , J » 1 ) . B Q . 6 ) 6 0 TO 320 

I tPT SIBE OP TBE 6 B I 0 CELL I S TBE BOVBDMY 

B U T - 0 . 0 
B V t f - 0 . 0 

320 I P ( I 8 ( I » 1 , J ) . B Q . 6 .OB. I B ( X » 1 , J * 1 ) . B Q . 6 ) 6 0 TO 325 

BI6BT SIBE OP TBE 681D CttX I S TBE BOOBMBT 

EXPT-0.0 
VQtT-0.0 

325 8(J)»-*TBT-BYBT 
B(J)-Tf9P-TfBT»EWP»lTBT»Cl*Cl»|BBJI/TBBBOB*0.5»BCT*(TIBCI^BBB* 

1 B U M * ) ) 
C(J | -»P8#-BY8P 
D(J) *EXtT«(Tt ( I 2 , J ) -T1 (X,*) | - B I I T V T I ( I , J ) - T l ( I I , J) ) -

1 B0BT*(?1(I2,J)*T1CX,JM*0<ILT*rrt(I1«J)+T1(I,J)) " 

2 Cl«Cl*T1(I .J )»(B*B/T0B8OI-0 .5 'BCT*(TIBCI»l fB»B»B»0») ) 

XP(EBXT.BQ.O) 60 TO 385 

tOIB BT IBPtOVS OB OVTPXOBS 
DO 362 XB-1.BBIT 
I P ( I B I f ( X E ) . B I . I . 0 8 . JBIV(IB) .BE.J ) 6 0 TO 362 
IP (OBXf ( I B ) . I t . 0 . 0 ) 9 ( 4 ) -J>( J) •QBI7 (IB) *T1 ( I , J ) 
IPfQBXf (XB) . O T . 0 . 0 ) DM) - 0 ( J ) *QBI?(IB) • T B I T ( I l ) 

3*2 COBTIBVE 

3«S IP(BPOB.EO.O) 6 0 TO 3?0 

lOftD £1 DISCBtBOBS OB IBttKES 
00 366 XPB>1,EPOV 
IP(XfOB(ZPW).BE.X .OB. JPOB(ZPB) .BE.J> 00 TO 368 
XP(Q BOB (XPfl.tT. 0.0) 0(J)-D(J)*QP08(IP8)«T1(X>J) 
IP(QK>W(IPW) .OT.0.0) D(J)-D(J)»QPOB(XPB)*TPOB(XPf) • BBEC*XBBC 

368 O0BTXB0E 

THOD10S0 
TBODIOSv 
TROD1060 
TBOD1065 
TBOOIOfO 
TBOD1075 
TSQD1080 
TBO91085 
TB0B1O0 
TBOD1095 
TROD1100 
TBOD1105 
TB00111C 
TB0D1115 
TBGD1120 
TB091125 
TBOD1130 
TROD1135 
TROD1180 
TBOD1165 
TCOB1150 
TSOB1155 
TRO91160 
TBOB1165 
TROD1170 
TBOD1175 
TBOD1180 
TBOB1185 
THOD1190 
TROD119S 
TBOB1200 
T8OD120S 
TRO91210 
TBOD1215 
TBOD1220 
TBOD122S 
TBOD1230 
TBOD1233 
TBOD1260 
TBOD126S 
TB0D12S0 
THOB1255 
TBOD1260 
T«09*265 
TBO91270 
TROD1275 
T8OB1290 
TB091285 
TROD1230 
TPOD12$5 
TBO01300 
TCOD1305 
TMD1310 
TBO01315 
fROD1>20 
TB021325 
TBOD1330 
TBOD1335 
TIOD1360 
TB0B1365 
TROD1350 
TB091355 
TROM360 
TR091365 
TBOD1370 
7*001375 
TROB1380 
TRO01385 
7MD1390 
TBOD1395 



s c a a o s x 
ocaaoBx 
s z a a o a x 
o z a a o n x 
s i a o o s x 
OiaOOKX 
soaaoax 
OOaflOBX 
S69100BX 
069100BX 
S89100BX 
0891OOBX 
S£9100*1 
Oi91008X 
S99100B1 
0991OOBX 
SS9100.X 
0S91OO8X 
S*9100BX 
O*9IOOBX 
SC9100BX 
OC 910081 
SZ9I00BX 
0£9 iao8 i 
S19100-X 
0191OOUX 
S09100BX 
0091OOBX 
S6S100BX 
06S100BX 
S8S1008X 
08S1008X 
SISIOOBX 
oisiaoax 
S9S10O8X 
09S100BA sssiaoax ossiaoax 
SkSlOOfiX 
o*siaoax 
^csiaoax 
OCSIBOBX 
szs iaoax 
ozsiaaax 
SISIOOBX 
o i s iaoax 
sosiaoBx 
oosiaoMx 
S6«ioo>ax 
OtttOOBX 
crfttaoflx 
OBBiaOBX 
SlklOOBX 
OtBlOOBX 
S9*10081 
Q9*100BX 
SS*1B0BX 
OSBIBOBX 
s**ia<ttx 
0**1BOBX 
s c u a o s x 
ocai toax 
szft iaoai 
OZUOOBX 
StBiaOBX 
OtfttCOBX 
SOtlBOBX 
oo*iaoai 

Ul'UIfl'XMIffB'Z'lX'lfl'XDXUXfiO TI»3 
x i v r ' H i x ' x i B M ' x n ( o o o t ' 9 > i x i u 

aaaxxBOs o i t 

fllOXBB 

<*X'iaXfB'XBS1B'Z*lX*lB'ia)XUU0 111) 

x s 4 i *x«Bxo'xxxx«B'arx ( o o o c ' 9 ) a x i u 

4001 ftflXB38fB IBU 10 .001 B9IXfUXI J g U 

BOB* IS 03 006 
(BX'lBXlH'XBXfB'Z'lX'iaJXB)XUXflO 11V3 

006 OX 00 (O'U'XBOXflDJX 
(BI'1BX1B'XBX1B'Z'|X*1B*XB>XBBXB0 TI93 l l 'Dl ' lTXliX 

XTBf'XfBX'XfBXa'iri (000l'9)ZXXBB 
006 OX 09 lO'OB'XBBXBXlXI 

C16 OX 09 (Z'BO'BrX *OBf* 1848*81*11810) 41 
B0BXXB03 66* 
Z0BIXB03 OB* 

f-MTBr 
I-HBI 

«hXa*X«BX3 
08* ox 09 (tuxa*x9*xvBia).x 

(<r' i )ox/((r*x)ox-<r'x)zx))sf l«-wJxa 
08t ox 09 (o*o*oa*(r'x)ox)xx 

a f a r - r OB* oa 
laoilaaaH-ar 
(BIU) aaaa-or 

(aay)aaa-i 
xxvBaa'i-aaB 66* oa 

aoaaaaxjia anaixtB a i i i a s i f s 

o-xiar 
O-XIBX 

*o«xtBxa 

aaBIXBOO 
( r ) x a o i » ( r ' x ) z i 
ar 'ar-r OBC oa 

66E 
09C 

(aaox'ar'af)siaoBX n n ss£ 

s a u o a a i * ( r ' i i t x * ( r M 
0*0- (r )3 
o*o> (r) i 
o* i«(r)a 

ar-r 

l i a s BOX sax ao aasoaai aoxxxaaos IBIOBBOB xaaiBSiaxa 

SSC OX 09 (11*08*081888 *B0* 
38810881 

t*0a*OBIBfiB)BX 
• ( r ' x l i x - ( r ) a 

o-o* ir la 
o*o~(r)f 
o*i* (r) a 

ar-r 

1183 B0XXO8 aBX BO taSOiBI BOIXXOB03 IBiaBBOfl X81B3IBX0 

3. 
3 
3 

kSC 

•SC OX 09 (0**89*881889)XX 
ssc ox 09 ( i*aa-xdor)4i 

aaaxxBoo OSE 

3 
3 
3 

s e n 
o c a 
s z a 
oca 
s i a 
o i a 
tOLi 
o o a 
9691 
0691 
S891 
0891 
S491 
0191 
S991 
0991 
SS91 
049 i 
S*9i 
0991 
SC91 
Ot9l 
SZ91 
0(91 
S191 
0191 
5091 
0091 
S6S1 
06a 1 
S8S1 
08S1 
ii.51 
OtSl 
S9S1 
09S1 
SSS1 
0SS1 
S*Sl 
09S1 
SCSI 
0CS1 
HH 
0ZS1 
S1S1 
01S1 
S0S1 
00S1 
S6»l 
06*1 
S8B1 
09*1 
SU1 
o m 
S9B1 
09*1 
SS»l 
0S*1 
SMI 
0**1 
S£*l 
0C»> 
S2*l 
OZkl 
51*1 
0111 
SO* I 
00*1 

( j » m i i * u o 3 ) *3 XIQH3d<W 

Z6 



98 

APPENDIX E. (continued) 

17*0 C rOtlAT TOOB17«0 
17*5 C TWW17A* 
1750 C HOP17S0 
17S5 1000 f O M l T O M . ' i m « C - ' , 1 5 , * MAX Mf * », 110 .3 ,* OCCOIS AT I - *,TI0»1755 
17«0 1 1 3 , ' J - » , I 3 | Ti0»17«0 
1785 3000 P0l fm(H1,SX,*XTR**. lS ,5X.*IUX«*,I« ,5X,«mHlX*«,B12 .S , TB0B1765 
1770 1 5X.*EK**,H2.S.*iX,*XTt> . « . UXIT !«• ) TB001770 
1775 2000 IOIRAT(MI.20X,*TK Minnie At rot m i i u IOBEI is o. «.»/'*» TBOOI775 
17S0 1 2«,»f0. 0F XTKAATXOt - ',15,* RAX AIT * »,B10.3,« OCCVtS AT T «T«O»1780 
1705 2 '.13,• J - •.X3//1X,201.*T« DXSTtlBfTZOI OP EXCESS Tiff'//) TK001785 
1790 AKTVIA TN0I1790 
1795 WO TRO01795 
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APPENDIX E. (continued) 

5 SOBBOGfIBB T B O B l S f t l , BB, B) TBOB <">5 

10 OIBBBSIOB B|99) TBOB 0 1 0 
15 COIMCB /TBOB/ 1 ( 9 9 ) ,Bf99) ,C<99) ,Df99) TBOB 0 1 5 
20 K1P1 » t l • 1 TBOB 0 ? 0 

25 BBB1 « BB - 1 TBOB 0 2 5 

30 BSBB « BPBl • B1 TBOB 030 
35 CtBI) * C(K1)/B(C1) TBOB 0?5 
«0 CCB1| * D(R1)/B(K1) TBOB ••<» 
, 5 c|KB) * 0 . 0 TBOB 0 , s 

50 BO 10 B-B1F1,BB TBOB 050 
5 5 t l B » B|B} - »<B>»CCB-1) TBOB 055 
6 0 C(B) - C(B)/0BB TBOB 060 
65 »(B) - C»IB| - k(B)«B(B~1)) /DBB T t 0 " ° » * 
70 10 COBTIBVS TBOB 070 
7 5 BIBBJ « DJBB) TBOB 075 
80 BO 15 BB*K1,BBB1 TBOB 080 
85 B - BSBI - BB TBOB 085 
90 MB) - B(B) -C(B1»B(K»1) 2 5 2 222 
9 5 15 COBTIB0B TBOB 095 

100 BBTBBB JJJ !°° 
105 IBB n o n 1 0 5 

IBC007I STOP 0 


