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ABSTRACT 

A digital computer model for aquifer evaluation developed by 

G. F. Pinder and J. D. Bredenhoeft, U.S. Geological Survey, was 

modified and applied in a study of the Wichita well field of the 

Equus Beds aquifer. The model basically consists of a numerical 

algorithm for solution of the differential equations describing two­

dimensional, unsteady state flow in a ground-water reservoir. 

Permeability and storage coefficient are allowed to vary with position 

in the aquifer. However, transmissibility (the product of permeability 

and saturated thickness) is held constant with time and, therefore, 

the model strictly applies only to confined aquifers. Provision 

is made in the model for withdrawal of water through wells, recharge 

by preci pita ti on, and interchange of water with surface sources such 

as streams or lakes. 

In this application, an 18-year period of history (July 1940-

January 1959) was simulated. Computed changes in water-table levels 

were compared to field measured values. This was done through 

comparison of water-level contour maps and observation well 

hydrographs (in 13 wells) to calculated contour maps and hydrographs. 

The matches were generally good. 
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INTRODUCTION 

1) Background 

On March 27, 1969; Mr. Jack Pinney, in a report to Mr. Bill 

Steps, Assistant Chief Engineer of the Water Resources Board of 

Kansas, stated, "It is essential in the Little Ark Study to know the 

safe yield of the ground and surface water. The basin has an extensive 

aquifer which, for the most part, has excellent recharge characteristics. 

It would seem logical to try to encourage development of this aquifer 

to yield levels which can be sustained on a long-term basis. Intellig­

ent planning and management of the water resources of the basin would 

be dependent upon knowing the well locations and the pumping patterns 

which would optimize the recharge and natural discharge of the basin 

and best control the movement of the pollutants in the aquifer. This 

type of knowledge can best be gained from an aquifer model which 

simulates the characteristics of the aquifer and its response to 

various types of management practices. 11 
1 

On May 23, 1969, the author met with Mr. Krause, Executive 

Director of the Water Resources Board of Kansas to become acquainted 

with the Water Resources Board objectives for the Little Arkansas 

River Basin. The following are the objectives described by Mr. Krause: 

1) To more clearly define, within the authority and responsibility 

of the Water Board, the water uses, future needs, and specific problems 

of the basin looking to a comprehensive plan for the area. 

2) To determine the magnitude of the probable long-range defi­

ciencies or excess of water supply in the area. 
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3) To seek solution of the present and anticipated future water 

control problems of the area, with _alternative solutions where possible. 

4) To make recommendations as to future legal~ financial, physi­

·cal and social efforts required to most effectively utilize the water 

-resources of the Little Arkansas River Basin for the benefit of the 

citizens of Kansas. 

On June 16, 1969, a meeting was held at the U.S. Geological 

Survey office in Lawrence, Kansas. Water Resources Board staff; 

U.S. Geological Survey staff; Dr. Bredenhoeft with the U.S. Geological 

Survey, Washington, D. C.; Dr. Green with the University of Kansas; 

·and the author were present. Mr. Krause opened the meeting and 

described the need for a mathematical model to help meet the objectives 

of the Kansas Water Resources Board. Then Dr. Bredenhoeft described 

a similar basin study (hydrologic and economic) in the State of 

Arizona. Later he sent a copy of his computer program which was used 

in that study. 

On July 2, Mr. Steps, Dr. Winslow, Dr. Green, and the author met 

to make a decision concerning this project. As a result of this 

meeting it was decided to modify and use the Pinder-Bredenhoeft model 

in a study of the Equus Beds aquifer. 

,2) Objective of this Study 

A general basin simulator would include the elements shown in 

Figure 1. The Pinder-Bredehoeft model {1) allows a detailed description 

of the ground-water portion of this system, while also treating recharge 

.----rrom precipitation and stream-aquifer interaction in a "lumped parameter" 

manner. 
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Figure 1.--Elements of a general basin model. 
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It was the objective of this study to modify the Pinder-Bredehoft­

model to make it more general, and. then to apply the model to the 

Wichita well-field area of the Equus Beds. The model was to be 

tested by a comparison of computed results to historical record in 

the well-field area. 
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The Office of the Water Resources Board, Topeka, Kansas, for 

providi_ng financial support for this study. 
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THEORETICAL DEVELOPMENT 

1) Differential and Difference Equations 

The differential equation for nonsteady flow of a compressible 

fluid in an elastic non-homogeneous porous medium can be written (1) 

a/ax (Txah/ax) + a/ay (Ty ah/ay) = s ah/at+ W{x,y,t) (1) 

where Tis the transmissivity (L2/T) (ft2/hr)" 

his the hydraulic head {L) {ft) 

Sis the storage coefficient (dimensionless) 

t is time (hr) 

Wis a source-sink term, volume flux per unit area {l/T) (ft/hr) 

. The source/sink term, W(x,y,t), may be used to account for well 

production, recharge from precipitation, and flow between the aquifer 

and streams or lakes. 

Equation (1) cannot generally be solved analytically. Therefore, 

finite difference schemes are used. A rectangular net or grid as indi­

cated in Figure 2 is superimposed on a plan view of the aquifer. 

i-1 ,j-1 

y 
i-1,j 

i-1,j+l 

i ,j-1 

rt ,j 

i ,j+l 
X . 

i+ l ,j-1 

i+l,j 

i+l ,j+l 

Figure 2.--Nodal Array for Digital Model 
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.Equation (1) may be written (see F_igure 2 fo~ grid node id~ntifica'tion). 

Tx(i-½,j)(hi-ljk-hij0l+ Tx(i+½,j)(hi+ljk-hij0 
• _ \:' Ctix) 2 ;;.} l· (fax) 2 -:. } 

where i is the index in the x dimension 

j is the index in they dimension 

k is the index in the t dimension 

Ks is the hydraulic conductivity of the stream bottom (L/T) (ft/hr). 

-Mr is ~he thickness of the stream bottom (L) (ft) 

, qwijk is a rate of withdrawal or injection at the node during the 

time increment (k-1) to k (L3/T) (ft3/hr) 

At is the increment in the t dimension (T) (hr) 
. . 

AX,ey are space increments (L) (ft) 

Hr{ij) is the hydraulic head in the lakes and streams (L) (ft) 
·'"' ~ ·-- --· ------

· ·--.f¼Jk is a recharge term to account for precipitation (L/T) (ft/hr) 

.Note that the source/sink term, W(x,y,t), has been broken down 

into tenns for well production, stream or lake interaction, and recharge 

'from precipitation. 
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Equation (2) is an implicit finite difference equation in that 

the space derivitive terms are written at the 11 new 11 time level. It 

is also possible to write explicit finite difference forms (space 

derivitives written at 11old11 time level}. These are simple to solve 

but yield a stable solution only for very small time step sizes. 

Equation (2) must be applied to each grid point in the system. 

This results in a set of simultaneous algebraic equations, there 

being as many equations as grid points in the system. For large 

systems with many grid points, the number of simultaneous equations 

may become unwieldly because of the work involved in solution. There­

fore, a scheme termed the alternating direction implicit (ADI) procedure 

has become popular. This technique offers a compromise between the 

completely implicit and completely explicit methods. It is stable 

for all size time steps and requires less work than the completely 

implicit procedure. 

In the ADI procedure, hydraulic head values are first calculated 

for each node in the matrix by solving the equations for half of a t~me 

step,6t/2, with the x-direction derivitives written implicitly and the 

y-direction derivitives written explicitly. This means that the 

finite difference equations can be solved row by row. Next, the 

time step is increased by 6t/2 and the equations are solved with the 

x-direction derivitives written explicitly and they-direction derivitives 

written implicitly. The difference equations are thus solved column 

. by column. This completes the calculation for one complete time step, 

6t, and the process is repeated for the next step. 
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Equation (2) for the x-direction implicit is (for a row cal_culation) 

The equation for the calculation of columns is of the same form but 

with the y-derivitive terms written implicitly and the x-direction terms 

written explicitly (note that all unknown values occur on the left hand 

side of the equation, the values on the right were determined at the 

previous time step). For a detailed explanation of a simplified technique 

for solvi_ng equations of this kind see Peaceman and Rachford. (2) 

The equations must, of course, be solved subject to the boundary 

conditions. The handling of boundary and initial conditions is dis­

cussed in the following section. 

2) Computer Program 

A FORTRAN computer program to solve the finite difference equations 

was previously developed by Pinder and Bredehoeft. (1) This program was 

modified to make the program compatible with the GE 635 at the University 

of Kansas. In addition, other modifications were made to generalize 

the model for this study. A listing of the program along with information 

on input data format is given in the Appendices. 
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3) Input Data 

The aqu'ifer system to be evaluated is overlaid with a_ grid system. 

The intersection of any two lines on the grid is considered a node 

location. Four matrices are generated by entering for each node 

location the transmissibility, storage coefficient, initial head in 

the aquifer, and hydraulic conductivities of streams or lake bottoms 

over their thickness. The initial head in the aquifer is the initial 

condition on the problem. 

Production or injection wells must be 11moved 11 to the nearest 

node location. Production (injection) rates are entered along with 

the time period for which that particular rate is to hold. Usually 

it is convenient to enter yearly production rates. It is necessary 

that the pumping periods be the same for all wells. For example, 

if a field had five wells and the desired simulation period was 

three years, it might be convenient to break the pumping into three 

one-year periods. Three 11 cards 11 would be entered giving the rates 

of the individual wells for each year of the three-year period. 

Alo_ng with production data, the amount of recha_rge due to 

precipitation for each pumping period is entered. 

Other input data include the 6X and 6Y increment sizes, the 

dimensions of the system, the size of the initial time step, and the 

total length of the simulation period. The time step size is auto­

matically incremented in the program in order to decrease the number 

of calculations. Infonnation controlling the output is also 

included as part of the input information. 
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4) Boundary Conditions 

As written, the user must input zero transmissibility values along 

the outside edge of the system; i.~., outside row and column nodes. 

This, in effect, makes a no-flow boundary one-half a grid interval 

inside this outer row and column of nodes. Aquifer geometries other 

than rectangular can be generated by putting zero transmissibility . 
along the boundaries of the aquifer. This is illustrated in Figure 3 . 

-, 

L J 

.Figure 3.--Definition of boundaries. 

\ . 

o zero transmissibility 

--- Effective no-flow 
boundary 

• 

In many applications it may be desirable to h?ve flow across par­

ticular boundaries. This can be accomplished in two ways. 

1. Input or production wells can be placed along the flow 

boundaries (these should be placed one node location 11 in 11 from the 

zero transmissibility nodes). The flow rates of these wells would be 

set equal to the· estimated flow across the particular boundary. 

11 
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- .---2.- The stream/1 ake term _can be used to simulate fl ow across a 

boundary. The flow can be expressed by 

(L/T) 

or 

.qx T(Hr(ij) - hij) 
Axby = (l\x)2 

(4) 

Thus, {T/tx2 ), (or T/ty2 ), is read in place of Ks/Mr. Again these 

values of (T/tx2 ), along with Hr{ij), are read in to locations one 

node "in" from the zero transmissibility nodes. This procedure is 

equivalent to setting a constant hydraulic head boundary at the node 

location of the zero transmissibility node. For example, if (T/tx2 ) 

values and Hr(ij) values were read in along the boundary as shown in 

~igure 4, this would be equivalent to setting a constant-head boundary 

at the nodes along the left-hand boundary. Flow into or out of the 

., , 
, ~ 

o Zero transmissibility -~ ' . " 

.. . , ,, 
-

. , 

' 
, 

... ,,. , -
figure 4.--Simulation of constant head boundary. 

system at each node (x) would be governed by the T and Hr{ij) values 

at that particular node. The flow would increase or decrease as h;j 

decreased or increased. 
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5) Major Modifications to the Pinder-Bredehoeft Model 

1) Providing the possibility having a different initia_l aquifer 

head at each grid point. 

2) Providing for variable pumping rates for specified periods. 

3) Providing for precipitation which reaches the aquifer during 

each pumping pe~iod. 

4) Providing the possibility of havi_ng a production and 

recharge well at any grid node. 

5) Providing the possibility of having variable head alo_ng the 

streams or lakes. 

6) Using the "stream" term to simulate a constant pressure boundary. 

6) Output 

The output of the pr_ogram consists of numerical values and an 

alphameric contour map of the drawdown in the aquifer at pre­

selected time steps. In order to estimate the precision of the 

calculations, a mass balance may also be computed at selected time 

levels. The input data (transmissibilities, production rates, etc.) 

are also listed with the output • 

. 13 



APPLICATION OF THE MODEL 

1) Experimental Data 

The Wichita Well Field was chosen to test the digital model. 

Figure 5 shows the Little Arkansas River Basin. Figure 6 shows the 

area covered in this study and the 294 computer_ grid nodes superimposed 

on the 294 square miles of the area. The circles show the actual 

location of the Wichita Wells. The pumping locations of these wells 

were moved to the closest grid nodes. In some cases pumping rates 

for more than one well were located at a node. This is shown by a 

square on the figure. The east boundary of the digital model was the 

Little Arkansas River. The water level contour map for July 1940 is 

also superimposed on the area. 

To test the validity of the digital model describing the "Equus 

Beds" aquifer, it was necessary to have experimental data in the area. 

For this purpose, measured data reported by the United States 

Geological Survey were used (3, 4, 5). 

a) Initial water table elevation: 

Initial water table elevation (initial aquifer head) was 

taken from water level contour map of July 1940 prepared 

by the U.S. Geological Survey. A copy of this map is 

shown in Figure 6. 

-b) Transmi ssi bi 1 i ty: 

Transmissibility data are taken from a transmissibility map 

prepared by Charles W. Lane, Figure 7. 
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c) Stor_age coefficient: 

Storage coefficient values of .1, .15, and .2 (estimated) 

were used in 3 runs. The effect of changing Swill be shown 

in the following section. 

d) Hydraulic conductivity of streams or lake bottoms: 

Hydraulic conductivity of the media between Little Arkansas 

River and the aquifer was estimated from the transmissibility 

data. 

e) Streams or lake heads: 

The water head in the Little Arkansas River was taken from 

the July 1940 water level contour map, F_igure 6. 

f) Well production rates: 

The yearly water production of each well in the Wichita 

Well Field was taken from files of the U.S. Geological 

Survey, Lawrence, Kansas. The main source of this data 

was the Water Division of the City of Wichita, Kansas. 

The "small-city" municipal and irrigation water consumption 

were not considered • 

. g) Annua 1 recharge from preci pi tati on: 

Annual precipitation in inches/year at Wichita were used for 

the yearly average precipitation. The source is the U.S. 

Weather Bureau. The fraction of that precipitation actually 

reaching the aquifer was estimated. 

2) Comparison of Computed Results to Measured Data 

The computer model was used to simulate an 18 year history of 

the 11 Equus Beds 11 aquifer, from July 1940 to January 1959. The computed 

results (drawdown or rise) were compared with measured. data in three ways: 

18 



a) Comparing the measured water level contour maps.with 

·- computed water level contour maps at different times. 

b) Comparing the yearly average of water level in observation 

wells with the computed water level at the closest_ grid 

node to the location of that observation well. 

c) Comparing the measured water flow from the aquifer to the 

river with computed values. For this purpose seepage run 

data taken in September of 1961 were used for comparison with 

computed results for January of 1959. No actual seepage 

run was available until 1960 but the model was run only to 

1959 because of data limitations. This is the reason for the 

two year lag. This was considered to be a qualitative 

comparison. 

Computed water level change maps are shown in Figures 8, 9, and 

10. These maps show contours of equal changes in water levels 

between July 1940 and January 1945, January 1951 and January 1959, 

respectively. For these computer runs, a storage coefficient value 

of .15 was used. For comparison purposes, water level change maps 

based on actual field data are shown in Figures 11, 12, ~nd 13. 

When compared with Figures 8, 9, and 10, it can be seen that the 

,general shape and magnitudes of the drawdowns and rises for the 

measured and computed contours are comparable. Probably the poorest 

fit is in the north part of the area near Burrton. However, it is 

noted that there is a scarcity of data in that part of the field. 
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The calculated results were checked by a comparison to measured 

hydrographs in 13 observation wells. The wells selected are shown 

in Figure 14, and are identified by reference to Table I. Observation 

well locations (for comparison to the computations) were moved to the 

nearest grid location. The hydrographs for the wells were actually 

water level fluctuations and were determined by calculating yearly 

averages. The U.S. Geological ·survey .has developed a computer 

program to compute and plot yearly average water levels or water level 

changes, using any desired year as a base. This program was used to 

. generate the plots for the comparison. 

In the history matching process, storage coefficient values of 
' 0.10, 0.15 and 0.20 were used. A typical result is shown in Figure 15. 

In general, the 11 best 11 fit was given by usin.9 .15 as the storage 

coefficient value. 

The comparisons of computed to measured hydrographs for four 

typical wells are shown in Figures 16 through 19. The agreement, 

in_ general, is quite good. There are, to be sure, differences in 

the magnitudes of the water level changes. Part of this difference 

is d~e to the plotting procedure. The 11basis 11 for the measured 

results is the average water level for 1940. For the calculated 

results, the basis is the water level on a specific date, July 1, 1940. 

This correction, if made, would improve the fit to the data. While 

there are differences.in magnitude of water level change, the agreement 

in trend between the computed and measured hydrographs is excellent. 
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Table I. 
Observation Wells Location 

Column l* Column 2* Column 3* Column 4* 

1 506 23 2W28AB 12,7 

2 P35 24 3Wl7CC 3,8 

3 P32 23 3W8DD2 7,3 

4 853 24 2Wl3BBB 11, 12 

5 1174 24 1W32CCC 11,7 

6 . 880 24 3WllDD2 6,9 

7 894 24 2Wl8AA 8,11 

8 878 24 3WlDDD2 8,9 

9 816 25 lW7CC 9,8 

10 .· 872 23 2W31DDD 10,9 

11 839 24 2W35AA 10,15 

12 33 25 2WlCBB 10, 17 

.13 886 24 2Wl6BAA 10, 11 ........... . .......... . . . . . . . 

. *Column l: Well number in Figure 14. 

·. *Column 2: Well number of map of Wichita Well Field, Bulletin 119, 
Part 1, Plot 1. 

*Column 3: Well number in report by G. J. Stramel on the Equus Beds, 
1956, pages 15-18. 

. *Column 4: Node location in F.i gures 6 and 14. 
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A third check on the computed results consisted of a study of 

the amount of water being discharged from the aquifer to the Little 

Arkansas River .. The U.S. Geological Survey conducted seepage runs 

on the Little Arkansas River during September 1960. There were no 

seepage-run data available during the period of the history match 

(July 1, 1940 to January l, 1959). Therefore, it was decided to 

use the 1960 data for a comparison to the calculations. Since the 

calculations ended over a year and one-half before the date of the 

seepage run, it was realized that this could only be a qualatitive 

check. 

The data used for the comparison are shown in Table II. The 

river site locations are on file at the U.S. Geological Survey 

office, Lawrence, Kansas. The computed and measured discharges at 

several sites are shown in Table III. The calculated discharges 

were determined using the equation 

While it is seen that there are large differences at several locations, 

the "order of magnitude 11 comparison is good. This comparison perhaps 

does indicate the need for a better description of the stream-aquifer 

.~interaction in the computer model. 
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Table II 
Ri~er Discharge Calculation_._ 

Discharge to 
River Discharge Differ- Valley Differ- the River 
Site (cfs) ence Miles ence cfs/mile cfs/mile 

R-1 17.6 39.2 
3.2 } 3.3 .96 .48 

R-2 20.8 . 35.9 

R-3 22.6 1.8 34.8 1.1 1.63 .81 

R-4 23.2 .6 33.5 1.3 .46 .23 

R-5 25.2 2.0 32.5 1.0 2.0 1.0 

R-6 26.0 .8-.05 30.0 2.5 .3 .15 

R-7 27.4 1.4 29.0 1.0 1.4 .7 

· R-8 27.8 .4 27.9 1.1 .36 .18 

R-9 29.6 1.8 26.9 1.0 l.8 .9 

R-10 31.9 2.3-.05 25.7 l.2 l.87 .93 

R-11 34.4 2.5 24.3 1.4 1.78 .89 

R-12 51.7 17.3-16.44 22.2 2.1 4.09 ·2.04 

R-13 58. l 6.4 21.0 1.2 5.33 2.6 

R-14 60.5 2.4 19.8 1.2 2.0 LO 

R-15 66.1 5.6 17.4 1.9 2.94 1.47 

R-16 79.4 13.3+.32 15.6 2.3 5.28 2.64 
. . . . . . . . . . ...... 
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Location 
· (Row Index 

in grid 
system) 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

]2 

.13 

14 

15 

16 

17 

18 

19 

20 

21 

. Table III 
Computed and Measured Discharge to the River 

Computed Results are Based on .l Storage Coefficient 

Computed 
discharge to the 

river, 1958 
(cfs) 

.48 

.48 

.6 

.92 

.86 

-1.01 

1.15 

1.01 

.43 

.55 

.43 

.55 

.37 

.63 

.63 

.63 

2.03 

0 

1.39 

~ 
\ 
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Measured 
discharge to the 

river, 1961 
(cfs) 

.48 

.81 

.23 

1.0 

.15 

.7 

.18 

.9 

.93 

.89 

2.04 

1.0 



CONCLUSIONS 

1. The Pinder-Bredehoeft computer program was successfully modified 

for application to the Wichita Well field of the Equus Beds aquifer. 

2. An 18 year history match of the well field resulted in a good 

fit to observed field data. 

3. The computer aquifer model is a versatile tool that can be used 

to make predictions of future behavior of an aquifer under 

assumed conditions of stress. It is, potentially, a significant 

man_agement too 1 . 

RECOMMENDATIONS 

1) It is known that the "Equus Beds" aquifer is an unconfined aquifer, 

thus the saturated thickness changes in time. The transmissibility. 

which has been considered constant with time, must in fact, change 

with time. Therefore, it is recorrmended that transmissibility 

be considered as a product of permeability and saturated thickness: 

where: 

. T = Kh 

T = Transmissibility 

K = Permeability 

h = Saturated thickness 

The saturated thickness should be changed and updated after each 

time step. Thus, T would change with time. 

2) Evapotranspiration should be considered in the· model. 

37 



3) The storage coefficient value used in the program s_hould be 

checked. 

4) The history match should be extended to the present date. 

If the "match" proved to be satisfactory, then the model 

could be used with reliability to make predictions of 

future behavior. 

. 38 
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Card #1 

· ·column 

1-10 

Card #2 

··Column 

1-10 

Card #3 

· ·column 

1-10 

Card #4 

· ·column 

1-10 

11-20 

21-30 

31-40 

41-50 

.-Sl-60 

61-70 

·L 

APPENDIX A 

· ·pata·cards Infonnation 

· ·contents 

Variable format used for input 
transmissibility, storage coefficient, 
and initial head in the aquifer, 
AFMT(I). 

Variable format used for input 
hydraulic conductivities of streams 

· and 1 akes wherever they occur, 
BFMT(I). 

Variable format used for input 
pumping or recharge rate, CFMT (I). 

Desired period of pumping in years, 
TMAX. 

Number of nodes in a column of the 
mat~\x (no decimal point), DIML. 

Number of nodes in a row of the 
.mtrix (no decimal point), DIMW. 

Maximum number of time steps 
(no decimal point), NUMT. 

Vertical leakage into the aquifer 
in feet per second, QRE. 

Size of initial time increment in 
seconds, DELT. 

Distance between nodes in feet 
(X direction), DELX. 

40 



Card #5 

·column 

1-10 

11-20 

21-30 

31-40 

Cards #6-26 

Cards #27-47 

Cards #48-68 

Cards #69-89 

Cards #90-110 

Card #111 

··Column 

1-10 

11-20 

21-30 

· ·contents 

Number of time steps between print 
out of row values (no decimal point), 
KTH. 

Number of time steps between print 
out of column values (no decimal 
point), LTH . 

Percentage of rainfall which reaches 
the aquifer, PRECFA. 

Distance between nodes in the Y 
direction (feet), DELY. 

Initial head in aquifer (feet), 
STRT ( I ,j ) . ( l) 

Transmissibility values (gallon/day­
ft). A value of zero is assigned 

.to all nodes beyond the perimeter 
of the aquifer and to nodes along 
the limiting rows and columns of 
the matrix, T(I,j). (1) 

Storage coefficient values 
(dimensionless), S(I,j). (1) 

Hydraulic conductivity of streams 
or lake bottoms over their thick­
ness (1/sec), K0VSRM(I ,j). (2) 

The head of streams or lakes, (feet), 
HEAD{I,j). (1) 

\ 
Time period of pumping rate which 
follows (year), PTIME. 

Yearly average rainfall (inch/year), 
PRECIP. 

Initial time step (second), DELT. 

(1) Data card should be prepared according to the punched format 
on the first data card. · 

(2) Data card should be prepared according to the punched format 
on the second data card. 

41 



-cards #112-154 

Card #155 

Cards #156-177 

Card #158 

Cards #198-219 

Pumping rate matrix (gal/year* 
103 ) during the time period read 
from card #111. ( In this program 
the time periods in the second 
half of 1940). RATE(I,j). (3) 

Same as card #111 with the data 
belonging to 1941, PTIME, PRECIP, 
DELT. 

Same as cards #112-154 with pumping 
rate matrix belonging to 1941, 
RATE(I,j). 

Same as card #111 with the data 
belonging to 1942, PTIME, PRECIP, 
DELT. 

Same as cards #112-154 with pumping 
rate matrix belonging to 1942, 
RATE (I ,j). 

The rest of data cards up to c·ard #555 are pumping rate matrix 

belonging to 1943-1958 in the same manner. 

The pumpi_ng rate data cards are in a form which gives enough 

flexibility to shoot down a well or digging a new well during the 

history of the basin. 

\ 
I 

I 

(3) Data card should be prepared according to the punched format 
______ on_ the third data card. · 
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1.c:r>.GTHOF' ·1NfTIAL ifME-ST-tPTN SECONDS• 0,200E 04 : 

. t-1,0,; MUMPERt.ffTT·E-0-PE-R fcfo-OF'-PUMP I NG IN YEARS~ 

n. ,x ·Ifue 10 VerfffcAL LEAKAGe-~r-RoM A ccnrr-ilffNG LAYER IN crs• o. 

GR:~ SPACING IN PROTOTYPE IN FEET• 0,528E 04 
- --- -- . - -·---

~~Mo ER OF' NODES IN COLUMN OF HATRI~• 21 

--~vfl\8ER OF' NODES IN ROW OF" MATRIXl!I, 14 
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1 0. 
........ ·- •-·-·---------
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o. 
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3 . o •. 100,0 1s~o 45~o --◄ ,,-o - 10,0 100.0 100~0 4o,o 15,o 10,0 10,0 o. o •. __ .... •· 

--- -------··- ~- --- -- -----------'------:-------------------.----'-, -,:,..,,:· 
4 Ow 100,0 90~0 50~0 47~0 65,0 105,0 100:0 50,0 15,0 10,0 10,0 0~ 

5 

6 

--., 

Ot 100,0 100,0 75,0 50~0 65~0 110,0 120:0 90,0. 30,0 20,0 15,0 

o, 103,o 104.o 90~0 1s;o· ao.o 120.0 1so;o 1Jo.o 100,0 ◄ o,o 2s,o 
o. 1os,o 1os.o 145:0120.0 110~0 125,o 160~0 125,o 100.0 so,o 25,0 

0~ 

O, 

0. 

0, 

0, 
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QI 
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0 ;.-T4"0, 0 12 0-~ 0 10 0 ~ 0 10 0, 0 14 0, 0 15 0 ~ 0 15 0 ~ 0 14 0, 0 14 0, 0 10 0, O 10 O, 0 10 0, 0 

o. 
0 I 

0, 

o. 

0' 

0. 

o. 
-----~-

19 o, 250,0 240~0 250~0 220,0 220,0 220~0 205~0 195,0 165,0 145,0 100.0 0. 0, 
---20 0, 90,0 0, 0,, 

' 21 o, 0. 0 t 0 • 0. 0, 0, 0' 
··• ---·-·· - -- I 

o. o. I 
·----· ... - - . __ .,.._ ----· ·-- --

• 

• 

., 

.. 

, 



--

. ' 
' 

. ! 

------···---~---------
'\ 

/ 

·STORAGE coer,tcIENT MATRIX. 
0,15 0,15 0.15 

- . ----·---· ._, 

0,15 0,15 0,15 0,1s 0~·15·- -0~1f-·o.1s 0.1, -0.15 ____ _ 
. 

----2--0-. 1-5·--0-.-15--0-.-1-5-o-.15 o .15 · o, 15 o .Is o. 1s o, 15 o, 15 o, 15 o. 15 o .15 o, 15 

----=3c---o-. -1=-s-0-.-1-:::-5-o-.is O , 15 0 , 15 0 , 15 0,15 0,15 0,15 0,15 
----· ---------------·•·---

0 .15 0,15 0.15 0,15 

-------=-------0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0.15 0,15 0,15 0,15 0,15 0,15 4 

5 

6 

7 

o .1,o~s o. 15 o, 15 o. 15 o. 1s o .15 o. 15 o. 15 o, 15_0_.-1-:::-s-o-.-1-=-5-0-.-1-,--0-, f5·-· -

o • 1 5 o • 15 o • 15 o • 15 · o • 15 o • 15 o • 15 o • 15 · o • 1 5 o • 1 s o • 15 o • 1 s o • 15 o • 1 s-·-

0. 1 s 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 

t 8 0,15 0,15 0,15 0,15 0.15 0,15 0,15 ~-15 0,15 0,15 0,15 0,15 0.15 0,15 
----

l-----::-------::---~---::-----,-,----:-----:--~---:c-----~------c-=----=---:-----......;._-
9 0.15 0,15 o.15 0,15 0:15 D,15 b.15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 

10 0.15 0,15 0.15 0.15 0.15 0.15 0.15 0,15 \0,15 0,15 0,15 .0.15 0.15 0,15 

11 0,15 0,15 0,15 0,15 0.15 0,15 0~15 0,15 0,15 0,15 0.15 0,15 0.15 0,15 

12 0.15 0.15 0,15 0.15 0.15 0.15 0.1~ 0.15 0.15 0,15 0,15 0.15 0.1~ o.i!--

13 

14 

0,15 0,15 0,15 0,15 0.15 0,15 0,15 0,15 0,15 0.15 0,15 0.1, 0,15 0,15 

0,15 0,15 0,15 0,15 0.15 0,15 0,15 0,15 0,15 0,15 0.1~ 0.1~-~:if 0.15 

15 0.15 0.15 n.15 0.15 0.15 0.1~ 0.15 0,15 0.15 0.15 0,15 0.15 0,15 0,15 
" -----------

16 0,15 0,15 0,15 0,15 0.15 0,15 0,15 0.1s 0.15 0,15 0.1s 0.15 0.15 0.15 

11 0.15 0,15 0,15 0.15 0.15 0,15 0.15 0,15 0,1s 0,15 o.f5 0.15 0.15 0,15 

· 1a 0.1s 0.15 0,15. 0.15 0.15 0.15 0.15 0,15 0,1s 0,15 0,15 0.15-o:-fs o.fs--:~-

----. 1 9 o : is - o • 15 o • 1 s o . 15 o • 15 o • 15 o • 15 o • 1 s o • fs o • 1 s o • 15 o • 15 · o • 1 s---ir:Ts 

20 0,15 0.15 0,15 O, l 5 0.15 0,15 0.15 0.15 0.15 0.15 0,15 · 

21 
-- ·-- ·•···• -0,15 0.1s. 0.15 0.15 0.15 0.15- -o.1s· --o~-is·---o~Ii;--·o·:fs--·o-:1s··--o~i5 o.15·---<L1s ·-----



---- - . •··------ lN fT JAL VALUE or HYDRAULIC HEAD IN AQUIF"ER creer,+1000 f T=AL TI TUDE 
------·- ··-··. --- - . ' .... ---~ ------- . ·-·· - -- ----·--···· --- . -- . .. ··--·-- ---·-----

1 ◄ 72,0 469,0 466,0 464~0 463,0 463,0 450,0 435;0 430,0 42!;,0 410,0 392,0 395,0 402,0 
----- -·--·-

2 470,0 466,0 463,0 458,0 456~0 457,0 457~0 44~0 438,0 427,0 412,0 391,0 394,0 402,0 

J ◄ 66,0 464,0 4S9,0 454,0 449',0 ◄ 48,0 450,0 451;0 445,0 435,0 418,0 390,0 390,0 401,0 I I . 
; 

---· 

4 462,0 460,0 455~0 449,0 443,0 440~0 441,0 440~0 443,0 440,0 425,0 390,0 392~0 398,0 

5 457,0 454,0 450,0 4 ◄ ~.o 440,·0 436,0 434,0 431:0 430,0 430,0 422,0 386,0 393,0 397,0 

6 · 450, 0 447,0 445,0 440~0 437,0 433,0 429~0 426;0 424,0 420,0 4·14, 0 383~0 392,0 397~0 
I 

7 446,0 444,0 441,0 437,0 433~0 428,0 425~0 422,0 417,0 413,0 405,0 380,0 391,0 39J,O 
I 

8 442,0 440,0 436,0 433,0 430,0 425,0 422~0 418,0 414,0 408,0 400,0 374,0 380,0 394,0 
'-

9 43810 435,0 432,0 430,0 426~0 422~0 418,0 ◄ 14;0 411,0 408,0 4 02 ,-0 371,0 375,0 377,0 

.,.. --- . 
,. 0 433,0 430,0 427~0 425~0 422'; 0 418,0 416,0 410:0 406,0 404,0 401,0 390,0 368~0 374,0 

O"' --
11 428.0 426,0 422,0 419,0 417,0 415,0 411,0 406,0 402,0 398,0 392,0 384,0 365,0 372,0 

12 426,0 422,0 418,0 415,0 412;0 410,0 406,0 402,0 398,0 392,0 385,0 375,0 363~0 370,0 .. 
; 

13 ◄ 22.0 418,0 413,0 410,0 407~0 405,0 402,0 398-:0-393 t 0 Je6,o 380,0 369,0 362~0 366,0 .. 
14 418,0 414,0 408,0 405,0 40J;u 40010 397~0 393~0 387,0 382,0 376,0 367,0 360,0 363,0 

15 414,0 410,0 403,0 40t,O 398 '~ 0 396,0 393,0 388,0 383,0 377,0 372,0 366,0 357,0 361,0 

16 41010 403,0 39~39-,;o395·,·o 392 ~ 0 388~ 0 38~ 0 380 t O 374 I 0 368,0 363,C, 354,0 358,0 -

17 402,0 398,0 396,0 393~0 390,0 387,0 Ja ◄ ;o 380,0 375,0 371,0 366,0 359,0 352,0 357,0 
. 1 

18 398,0 395,0 392,0 388,0 3 a s ; o-:fifa ~ o 379,0 375,0 371,0 366,0 360,0 350,0 349,0 354,0 
!, 

19 39 ◄ .o 390,0 · 3 s 1 ; o-·- J a 4 ~ o · 3 s i ; o· -3 11 ; o 374,0 37I";O 367,0 362,0 355,0 347,0 349,0 353,0 

---20-Jcfo~o--ja"•f~ ,f--39·2: if ·3--,~5;-,;- 376 ~ o 373,0 369,0 367:C, 362,0 358,0 352,0 344,0 347~0 352,0 • 
I 

21 385,0 382~0 J1e:o 374,0 372,0 368,0 366,0 ·-3 6 2: if"" 3 5 a·~ o· . 3 5 5~ o ·3 5 o ~- 6 -J 41 ~ ·o ···3 4 6 ;-o -351 ~ o---
.,,._, --·•~·"•. -··-••· .. 0 M ' ~ 0 • .. .......... ·-· 



THE°VALUE Or HYDRAUl,.IC HEAD IN RIVER OR LAKE (F"EET> 
--· -·-------· --·-..- . 0; -----

'I 
1 Ot 0, o. O~ o: o. 0; 0 , ...... 0. o, 0. 0, 0 • 

2 o, 469,0 466,0 464,0 463~0 463,0 
--,-

450,0 435~0 430,0 425,0 410,0 381,0 0. 0. 

3 o, 466,0 o, 0, Oi 0~ O~ o; o,. o. 0, 379,0 0, o, 
4 o-, 462,0 o. 0 I 0 ~ O~ o, 0~ 0~ 0. o. 381,0 o, 0 I 

5 o. 457,0 0 I '0. o, 0~ 0 ~ o; o, o. 0, 379,O 0, 0 I 

6 o. 450~0 o, 0 ~ 0 ~ 0~ 0 ~ i o; o, 0. 0, 376,0 o. 0, 

7 O, 446~0 0 .-------. o. 01 O~ o •. o, o, o. o, 375,0 0, 0. 

8 o. 442,0 o. o. 0 •. 0~ 0~ o. o, 0. 0' 368~0 0' 0 I 

9 o, 438,O 0~ O~ O'i' o. 0~ o: 0, 0. 0, 365,0 0. o. 
✓ 

~ 10 0. 433~0 0, 0. o;, 0, 0~ Oi 0 ,· o, o, 0~ 366~0 0 ~ 
-.J \ 

11 Ot -128,0 0. 0, .. o, o, ·O • o. o, 0, 0. . 0. 362,0 0, 

12 o. 426~0 0~ o. 0 
. ' 0~ o; o; o, 0, o, o, 361 1 0 0 ' 

13 o. -122,O 0. o. 0~ 0~ o, 0, o, 0, o, 0, 359,0 o. 
I 

14 0, 418,0 0. 0~ 0 ·~· o, 
_; 

o; o; o, 0. o. 0, 357,D 0 • 

15 0, 414,O QI O~ o, o, O~ o, 0, 0. o, 0 •. 357,0 0, 

16 o. 410,0 0. 0, O'' t 0~ o, o. 0, 0, 0, o, 354,0 0. 
-·------

17 Ot 402,0 0. O~ O~ 0~ 0~ o, 0. o. o, o, 352,0 0. 

18 Ow 398,0 0, o. 0. o, o, o. 0 I 0, o, 349,0 o, o. 
\.,, . ·--·------· 

394,0 · o: . 0, o-;--··o-:-19 o, o, O~ o, 0, o, 346,0 0' 0. 
·----•·· ·-. ··--- ---~-

20 o, 386,0 378,0 374~0 312;0 368~0 366,O 362~0 358,0 355,0 350,0 343,D 0, 0' 
··--···-·-- -•--··--··----- -.. ---- - -· ----- --- ------21 0, o, o; 0~ o, ~. o. ··o ~ o, o, o, o, 0, 0. 

. ·-·--- ·--- -·----- -· -·-· -· -·----- ------- -- .. -· . ---------- --------



..... 
s 

I 
I 

w,0Rau~1c cONDuc,lvi,, or J 
ITREA" OR ~AKE BOTTO" OVER ITS THICKNESS .. 

It, •• o, o; 1. ,: •• D, 1, 0, ,. Oi o. o. 
i •• D,4SZE•OIO,Z4!E•OI0,243i~OI0,201E•090~219E•DID,409E•080i445E•DID,1S2E•OID,ID1E•09D,542E•090:z1,,-oa0, o. 
I •• 1,255E•080 1 ·= •• o! o, D, •• o. ~· OiZ15E•OIO, 0, 

I • ,. o. z55e .. oeo. O, a, o. o, D, •• D, ,o, 0,21,e.oeo, o. , •• 0,2D5E•Ol0 1 ----- •• •• o, o, O, •• D, a, o;nu-oao, a. 

• •• - M7'E•OID 1 o; •• .~ •• •• •• D, a, 1;,2o1eoao, •• 
' a, O,ZOJE .. 010 1 oj •• •• o, D, 0, D, a, D,5201!•010, O, 

• •• D,201&•010, o, ) •• D, o,' D, O, •• •• 1;,201-010 • 0, 

• •• .D,194E,-OIO, o, ., o, •• •• o, 0, a, Oi520!•DID, D, 

u a, D,194E•OIO, o; D, o. o, •• •• D, a, D, 0,'20l•i>I0, 
~ 
00 u o, D,1Hh0ll0 1 o: •• D, •• •• •• 0, O, a; O,H6E•OIIO, 

12 o, 0,167E•OIO 1 Di o, .: o· , . o, O, O, i. •• ,: 0,520E•090, 

n •• O,U6E•OIIO, o: •• .. D • •• •• •• D, O, ,; 0,'66E•Dlo. 

s• o, 0,2D5E■ DIO, o: o, a, •• •• 1, a. 1, •• 1,4421!•080, . , 1, o,nu .. oeo, o:--· .. 0, o, ,. •• 1. •• •• D, 0,126£•070, 

S6 ,. 0,257E•OIO, o, •• o; D, Ii 1, •• o, .· •• 1,2261-D70. ,, 1, 1,111& .. 010, o: •• •• •• •• •• • • •• O, O,Z26E•a7o. 

ii •• O,U9E•070 1 D! o, a, 1, O, •• D, o, o.l~H-oh, 0, 

s• o, o,u,e.a,a, 0, D, o, 
• 

o, •• o, •• o, i,226E•070, 0, 

lo i, D,16IE•070,IIOE•07D,119E■!70,t~OE■070,112E•D7o,i~!E•D70,5D7E•Bl~,,a,E•Bla,311E•Dlo,7l5E•a•o.25oE•D'D, e. 
21 1, •• •• o; - •• a, o, o, o, D, •• o, •• •• 



, 
, 

: 

PTIME(HAX TIME FOR RATES THAT FOLLOW) = 0,50 

PRECIP<INCHES/YR) = 36,77 

L. 

!, -------------

-·-----• --·- --·· --- . ···- ----- - . -··--- -- ---· ----- ---·--. -·--·--·· ... ___ , ___ --· 
OELT<INIT TIME STEP lN SEC) :s 2000, ; 

! 

----- -- -----···-·-·--·-- RATE MATRIX,CU~FT/SEC 
1 0. 0~ 0 I 0_.._ QI o. ___ o.. O, 0. 0 ~ o. o. 0. • o. 
2 0. 0 t 0' o, 0' o, o, 0 I 0, D, 0. 0 I o, 0. 
~--J) I 0_1 0 gL 01 • Q_, __ . 0 I !) I 0 o, 0 o. o· -• 0~ 
4 0' o, 0 I o, o, o, o, o, o, o, 0 I o, o, 0' 
5 o. o, QI o. o; 0 0 0.. 0' o, o, QI 0. o_._ 

~ _.__ ·•---- . ' co 6 0. o, 0. 0. 0' o, Qt o, o. o, 0' O~ o, o, 
7 QI ~ I 0 I Q_L Di QI !h o. o, ~O,40 0 I QI 0 . 

I o. 
8 o, 0' 0. 

. 
0, 0, o, o, 0 I o, "10, 41 QI 0, 0. o, 

9 0, 0 Q_ I o .. o .• 0, o_, DI "!t!l.1! __ 0, 0 0 ~ 0. .Q._ 
10 QI o, 0 I Q I 0, 0' 0. o, "10, 70 o, 0' 0' o, o, 

-11 __ 0. Oi 0. QI 0 I !,l I O, D,· • 0 ._2._3~ t) 1 4 9 QI 0 ' o_, o,_ 
12 0. o, 0. 

0 '' 
0, o, o, o, 0' -0,23 0' 0' 0 • 0' ' .. 

_____ l,J _____ 0 I 0. 0 ' 0 I 0. ~. o, o, •O_. 25 __ 0, 0 ~ 0 I o· 0_1_ I 
· 14 o, o, 0, 0' o, o, 0 i o, •0,27 ~o,1J 0' 0. o, 0, 
15 __ 0, QI o_._· __ Q • ____ o ._ __ a_, O, 0 I 0 I •Q,_J8 0 I QI o· 

• • 0..1_ 
16 0, 0' 0, 0' 0' o, 0' o, 0' ""o, 47 QI 0' 0' 0' 

----- ___ 17 ___ Qt 0 ~ O L_ ___ 0 , ______ O_, ____ _ Q_, ___ Q I 0 I o , ___ Q • __ o_J_ __ o • __ J> , __ o , __ 
18 o, 0~ o, o, 0, o, o, 0 I o, 0, 0' o, 0' o, 
19 __ Q, o_, ____ o__. _____ o t_ __ o , ____ o_, 0 I o, o ._ __ o__. QI 0, 0 0 , _____ t_ 

20 0' 0' 0. 0, 0' 0' QI o, o, o, 0. 0' 0. QI 
21 0 0. QI Qt 0, QI 0 I 0 ~ o, o, o, o, 0 I o, .. ___ J_ 

I 

> 



t , 
' 

•: , 
} : • 

. 
! 

PTIME(MAX TIME F'OR ~ATES THAT.F'OLLOW) II! 1,50 i· 
I; 

----PREClP(lNCHES/YR) - 33~25 -
- PREC l~ECHARGE TO 4QUI(ER (INCHS/YR)s 3;99 
------·--- --· ... I 

DELT<INIT TIME STEP IN SEC) = 2000, 

RATE MATRlX,CU,F'T/SEP .. -·· 

1 o_, QI 0' 0 ~ · O, 0' 0' D' o, o_, D, a, o' I 0 ~ 
2 0' o, o, o, 0, o, o, o, o, 0, o, o, o, 0, 
3 0. 0' D' 0' 0 a., 0. i o, Q I Q I o, 0. 0 i 0 ._:_: 
4 0~ o, 0' o, 0, 0, 0' o, o, o, 0. o, 0 i 0. 
5 o. o, 0' 0. QI o, a 0' DI 0 i 0. o, o.~ o, 

U1 6 o, o, DI 0, O~ o, o; o, o, ·o, o, 0. '0 ~ 0' 
0 z 0, a D • 0. o. 0, o, O, o. •1~43 0 I 0. Oi QI 

·8 o, 0' o, ·O' o, o. 0 I 0' o, ~1,86 o, o, o, o. 
9-__ o_· QI 0 , 0 •---'D, 0 Oi o, __ "!2,19_0 o. __ o o, 0 ~ 

10 o, o, 0' o, O, o, o, 0' .. 2,16· 0. 0, 0' Oi QI 
_11__ _ _0 .. 0 , _ _J)_, 0' QI o. 0 0, .. 2_._9.5~1 •. ~9 __ 0_ 0, 0 o._ . I 

12 o, o, . 0' 0' 0, 0 I 0~ o, 0' •0,79 QI o, 0' QI . 
1J ___ o .• Q I . 0' It Q 0 I QI o_, •0,8!2 o , ____ o. · 0 I 0~ 0 .__, 
14 o, 0. 0' 0. 0' 0, QI 0' •1,06 •0,41 0 I 0' 0 i 0. _ 1, __ 0_ o. o_._. __ Q_ 0. o_ o, 0 I "-• "',, L1 e __ _J) t 0 I Q 1 o. _ 
16 0' 0' 0 ' 0' 0. 0' 0' o, 0 I •1, 73 . 0' 0' o· ~ o, 

_____ 17 ___ O •--- 0 , 0 Q I . ·-··- __ o t o_ 0 I o , ___ o , __ o 
1 
_____ 0. 0 0 . 0 •--- •---·· •-18 o, 0. 0. 0' 0 I 0' o, . 0 ' Q 1 o, 0' o, 0; 0 I 

. · ___ 19 ____ o. ___ o_, ___ o. o_, ______ o_, ____ o • !h ___ Q, _(!. o, __ ·--· o l---o, 0 9_._ 
20 o, o, 0 ' 0' 0, 0. o, 0 t o, 0' 0' 0' 0' o, 
2.1_._o. 0 ~ D, 0 . 0, 0 t 01 o • a. o, o, o. Di Q._ 

\ 



. ' '' 
• -· • • • .,, • ~ • a ., • ,.., ~ • -• '-'• r·•• 

' . 
PTIHECMAX T[ME FOR RATES THAT FOLLOW) = 2i50 

PRECIP; RECHARGE TO AQUitE~ CINCHS/YR)= 5~06 

DELTCJNIT TJHE STEP IN sec,-= 2000, I 

RATE HATRix,cu,rT/SEC 
I ' -

O~ l !J. 0 I D • 0 I o. o. o. 0, D, o.~ a. 0~ o_.._ 
2 0 i QI ' 0. 0. O, 0 i O, o, o, o, 0' o, o, o, 
3 o. o. 0 t 9. 0' ' Qt 0 _;_:___a_; 0' 0~ o, o. Of 0 ' .. _ 
4 o, o, D' 0' 0' 0' o, 0, o, o, o, ·0, o; 0' 
5 It, 0, 0' Q, 0. 0 ' o. o. 0 a_, 0. QI o· QI _, - I 

U1 6 o, o, 0' 0. 0, o, 0' o, o, 0. 0' 0, O~ 0. ..... 
7 o. o. DI 0 I QI 0 I QI 0 I 0, '!"1, 59 Qt o. o; o._ 
8 0' 0' 0' 0' o, 0' 0; 0, 0 ' ... 1, 86 o, 0. 0' 0. 
9 0 0 0, o, __ o 

"- ' 0 I 0 t 1'"2_._6_8.__0 I 0 Qt o· o, __ 
t 

10 QI o, 0. 0 I 0, o, 0 ~ 0' .. 2,58 0 ' 0' 0' Oi o, 
11_0, o. o_. 0 t 0 I QI o_. 0 I •_J t~e-~1 1 J 9 Q_, QI o· I o_.__ 
12 0. o, 0' 0. 0 I 0' 0 1 O, QI '90,91 ·QI. o, Oi o, .. 
1J_o. 01 ___ 0_, 0 o_ _0_ t 0 I 0 9-2'_1,_~_7_0., QI 0~ 0 o..._ 
14 0. QI 0 I 0' 0' o, 0. 0' •1,37 •0,59 QI 0' o, . 0' 
15 __ _o 0 I _____ Q 1-~--0 I 0 Q_ 0 o , ____ o _. --~1.1 o_o_ L _ _a_ o, ___ o_L_ 
16 0. 0' 0. 0' 0 I 0' 0' 0' QI ""1, 69 QI QI 0' o, 
1 7 ___ 0 , ___ -- 0 t _____ QI o ,_ ____ o , ____ 12 , ___ o_ i 0 1-----0 I _____ 0 I QI 0 1-___ 0 ~-- 0 , __ 
18 o, 0' 0 I 0' 0' 0' 0 I . 0' 0' QI QI . 0' o, QI 

---- 19 __ 0, ___ 0 , ___ QI o, __ oL 0 .o, DI . QI o. O_ I 0 o_ QL-
20 0 I QI 0 I 0' 0' 0' 0 I o, 0' o, o, o, o, o, 
21_0 , ____ o •-~-- o , __ o , _______ o •-------· o. _____ o ,_. __ o_, o, a• 0_ 0 o· I o..._ 

\. 



1,11 
tv 

, 

,,,.. J 
,, 

-.· ... ~ -·· ~ ....... -•-,.......;... ....... , ............ ,,...- .. -·· 

PTITfECMAX TI ME FOR RATES THAT F'OLLOW > s 3,50 

PRE c r P ffNcH·e-S/""YR > = -· -- 29~-9•-·-· .. -· -~ - .. --- . 

-- - PRE c·1 P-;-R·e-cHAR1re-r O A 0Ul re11·-rrnc-11S7.YR) ~ 3;59 

6 

. 
\ . 

I 

-·· . c---=-~-a-=---- -=-c=-=-c---c- ·-=---c------=-=-=--c-------------------------1 DELT<INlT TIME STEP IN sec, = 2000, 
·--........... 

---- RATE MATR]x-;-cu~FT/SEC 
1 o. o. DI 0 I 0 I o. 0 I QI o. 0~ o. o. QI o. 
2 o, o, 0~ 0, 0., o, (. 0. o, o, o, 0 i o, Oi 0 t 
3 o. o. 0. 0~ 0 I Q I Oi 0. 0. a. o. o •. ,, i o, 
4 o, o, 0 i 0' 0, QI 0 i o, o, o, o, o, 0 I 0 t 
5 o. 0. DI ·o, 01 o. 0; Oi o, a. 0 I o. 0 i o, 
6 o, o, o, o, 0, 0. o, o, _o, o, o, 0, Di o, J 

7 o. QI Dai o. 0 I Di tt~ 0 i 0. .. 1,.a9 QI o. o· o. I I > 
8 o, o, 0. 0. 0 i -2,11 o, o, o; o, 0. 0' 0, 0. 
9 a I L D o .• 0' QI 0 i o. 92.94 .o_, o, 0 I o· .. OL.__ 

10 o, o, 0. o, 0' o, o, 0' .,.J,36 o, o, o, o; o, . 
u o. 0, o ... Q__. Oi o, 0. O, -4 ,.13 -2 ._84 0. O_ • 0~ o._. 
12 o, 0. 0 I 0' . 0' 0. 0 I 0, 0. ~1,39 0 • 0. 0. o, 
1~ o. 0. 0. QI 0 I o, 0 I QI -.1 .:io__o, QI Q 1 0 i o._ 
14 0. o, o, 0. o, 0' 0 I 0' .. ,.,s~ ~o,49 o, 0. Oi o, 

_ · ____ 15_0, o_, __ .o_, ____ o , __ o , ___ o, _____ o_, ___ o_. ___ _o •--~1,61_0. Q_ (). o. __ 
16 o, o, 0. 0, 0 I 0. o, o, o, .. 2,78 o, o, 0~ 0' 
11 _____ 0. ___ o .• -__ o. ___ o , _______ o L ________ o •. ____ .o , ___ o 1 __ J> • _____ o L--~ o , _______ o , __ o , __ 
18 o, 0. 0 • 0' o. 0. 0 i O, o, o. o, o, 0 I o, 

_19 ___ 0 , ____ o , __ a , ____ o , ____ o, Q o~---_o_. Q. 0., o_. 0. 0 ._ ___ 9__._ 
20 o. 0. 0. 0, o, o, Oi 0, 0. 0' o, o, o; o, 
21 __ 1:,_. ___ o , _____ o_. 0, 0 , ____ p._ ___ O 1 o • o. o .•. 0 g_. o· -• o_, __ 

• '> 



, 

.• .. 
. .. 

. ....... \.e ..... --- :. "":'-·-·•-•··.:..-.: ·• ·•·. _:- ___ :-:,~.~:_· .. ---:.:. ... -4· _.;.:.,:~ .. -::.~ ... --. ·..;~ · .... - .. 
) 

PTJME(MAX TIME F'OR RATES THAT rOLLOW) ~ 

----------------------------·--·-PRECIP<INCHES/YR) = 
PRECIP; RECHARGE TO 4QU1F'ER fINCHS/YR)~ 

DELT<INlT TIME STEP IN SEC> ~ 
·-..........__ 

2000, 

RATE MATRIX,CU~rT/SEC 
1 o, D, D., 0 o_, a. o .• a' D., o, Q, 0. .o .• I 
2 o, 0' 0' o, 0, . 0' o, .0' 0, o, o, 0, 0~ ( 

3 o, a. 0 Q • o. 0 D' 0' 0 ~ D, 0. 0. 0. 
•• ( 

l,J1 
~. ,,/ 

4 o, QI 0. 0 ' 0, o, o, 0' : 0. o, o, QI o, ( 

5 o, 0., 0, Q I Q • 0. 0 I 0 I Q I o, o. Qt 0. ( .. , 
6 o, DI 0 • o, o, o, o, 0' o, \ o, o, o, 0 ~ C 
7 o, 0~ 0~ . 0.1 QI o, Di QI 0 I -1.J8 Q 1 ~ I 0 I C 
8 o, o, 0 I o, 0 I o, o, 0 ~ 0. '!'"2 I 88 o, o, o; C 
9 0 o_ 0 ~ 0.., __ .0 t__O • D 0.' -~_,;};_· 0 • o, o. 0, 0 

10 o, o. 0' o, 0, o, 0 i o, '•3,64 0, o, o, o, 0 
1.1 o, Q • DI 0 o, ___ o. Di 01 .. 4 l.9~i . .J.1 0. 0 I o, .P 
12 o, QI 0 I 0' 0' QI 0, o, 0 •. ~t,56 o, o, o, 0 
1~_0_ Q I D.1 0 0., 0. Di QI ""1l54 o ... o. QI O_ Q 
14 O, 0, 0 I 0. 0' o, 0. O, -o,98 !"'QI 82 0 I ..... 0, o, 0 
1?_0_ O, ____ O_ 0 I o_, __ ..a , ___ o .___ ____ o. ___ o._, -i.15_Q, 0 o_. 0 
16 0. 0 • 0' 0, QI o, o, 0 I QI .. 2,23 QI 0. QI 0 
17 o, O_.__ __ O 1 ______ J}_, iL_- __ Q_..__Q t !) I . ___ Q 1 o • ____ o t. __ o, o ._ ____ o 
18 o, 0, 0 I 0' o, o, o, 0 I o. o, QI QI 0 t 0 
J_L_O, o_. o_, o_. o. 0' 01_ ___ 0 t o, o, Q, QI 0 0 
20 o, 0. o, o, o, o, o • o, o, o, o, 0. o, 0 . , 

_____ 21 ____ Q I o· 0~ o , _____ o ·---·---°-' o. ' o_, ____ o o o o o· o .. .. t ___ .... t. --- . '------- I----·--· 

.. . •·· ... .. 

> \ 

-
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\ · PT!ME<MAX TIME roR RATES THAT F"OLLOW) s .5,50 I,. . ; 

-----. ----~ PREC!P(INCHES/YR> = 36.71 

PffEC1P-;-RECHARGE TO AQU I F'ER CINCHS/YR>= 4,41 

DELT<INIT TIME STEP IN SEC> - 2000, -
----- RATE MATRIX,CU,rT/SEC 

1 o. QI 0 I . o. 0 I o. o. Qt a• a. o, o. 0. 
2 o, o, 0' 0' o, o, o, o, o. o, o, o, o, 
J 01 o. 0 i 0 I · 01 01 01 a. o. o. o. o. o; 
4 o, 0 I 0' o·, o. o, o, 0. o. o. o, 0' o, 

I 5 o. QI D; Q. QI o. o, 0' . 0~ o. 0. 0 i 0 ~ 
6 o, 0. Oi o, 0' o, o· o, o, o, o, o, o; 

U1 1 o. 0 I D I 0 I o. o. o: QI QI -1_a..!1 QI QI 0. ii:.. I 

8 0 t o., 0 i 0, 0' .Q' o, 0' 0 i •3,23 QI 0. 0; I 
9 0 0. o._ __ o.., Q, o .. __ o~. 0 t---~3 t 55 __ Q I 0 D o, __ J 

10 0' o, 0 i 0 t 0' o, 0 ~ Q t "' J t 81 ,, 0 t O t 0' o, ( 

1L__O, 0' 0 ~ 0.. 0. ~ D' 0 i o_, __ .. 5_,_5_L~1,.3L_O 0. o, ( 
i 12 o, o, 0' 0' Oi Di Oi 0' o, -1,23 0' Qt o, ( 
I 
I 1.J 0. a 11.. 0. Q • Qt O.~ o .• "'1 .. J_e __ o_. 0. Q • 0 ~ C 

/ 
14 QI QI 0 I I) I 0 i o, 0' 0' •1,31 -0,72 o, 0, o, C 

I 1,__o_. 0. D' a .• 0 I 0 o_.__o. · o , __ -1,_a2 __ Q_, __ o_·, o; C 
16 o. 0' 0' o, O, 0 I 0 I 0' 0. ... 1,96 0' ·_ 0. Di C 
11 __ 0_ .. o, __ o. o. 0 i o .___o, o , ____ o , ___ J> , _____ o. o, o•-----~ 
18 o, o, o, o, 0' 0' o,· o, o, 0 I QI o, 0; 0 
19-_0_ 0 _, ____ o_ .__ __ Q_,_ O.~ 0 0. o.___Q_. o. 0 o .•. Di 0 
20 o. 0' 0. 0' 0' o, 0 i 0, 0' QI 0 I 0' 0 ~ Q 

21_0.. o, QI 0 . 0. o, __ ... 0 I o, o, 0, 0 t o, o; 0 

I 

. > 

\ 
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--..... ,-r I Me oh~ r I Me r o R RA 'res r HA t r o LL ow , = 

PRECIP(INCHES/YR> = 2J~67 

PRECIP-;- RECHARGE TO AQU IF"£R <INCHS/YR)=! 2~84 

DELTCINIT TlHE STEP IN SEC) ;; 2000, 

RATE MATRJX,CU,F'T/SEC 
1 o. 0 • D. o~ 0' o, o ... D., o, o. 0 i 0 I 0 ~ o, 
2 o, 0 , 0 I 0. 0, . 0. o; 0' 0' o, 0 '. o, 0 ~ o, 
3 o .____o • __ _o_ 0.1· ___ 0' 0~ o; 0 i 0 I 0~ QI o. 0 ; __ OJ. 

; . 4 o, o. o, QI o, 0 I o, 0' o, o, o, 0, 0 ~ o, 
5 o, 0 • D, !) I o_; 0, 0, 0 • o_. o. 0 t 0 I 0; o..._ 

U1 
) 

6 0, 0. o; o. 0' 0, o, 0' o. 0 I o, o, 0; 0. 
U1 z o. QI D ~ o. 0 ~ 0 I QI . 0. o. .. 1._J 81 0. fl I 0' OL I 

8 o, 0,' QI o, 0 i 0 t 0' QI 0 , .. 2,69 QI 0. O~ 0. 
2 .. 0. ___ Q a_, 0 a_, 0., o, 0 ,_~3.,JJL_O, 0' 0 I 0 ~ 0 I-

10 0, 0. 0, 0, o, 0, 0' 0' .. 3,45 0' QI o, 0 t o, 
11_.·o o, QI 0. o_' 0 Q_, O, -~ .~J~_~2 .._o_Q__Q_, QI 0~ 0 •-
12 0 I a' 0. o, 0, 0, 0. 0 I 0' ..1,20 QI o, 0; o, 
13 o. Q_ I O_, a o..L.__o, lli 01 ,.1 l.~_e_Q I o. QI 0~ Q_L 

1 ◄ o, 0, 0, IJ ' 0, Qt 0' 0' "'1, 76 •O,75 0 I QI o; o, 
1,_o. Q l 0 ' 0 0 I 0.., o,_: __ o, 0 I .-1, ~.1__Q., Q I o· ... , O.L 
16 o, o, 0 t 0' 0, QI 0 t 0, 0' •2,25 0' 0, 0 i o. 
17 0 I). I 0 ...__ __ Q l o, 0 O, __ p, o, ____ o, 0 (!J o_. _____ o L 

~ 18 o, o, 0. QI 0 I o, 0 t . 0' o, 0 ' o, o, o, 0 t 
t_~ ___ Q t 01. __ Q1 Q I 0 •- 0 t O_i 0 I o. 91 0 t 0 , 0 I 0 '-
20 o, QI 0' ,, ' 0' 0, o, 0' 0, 0' o, o, 0 t. 0' 
21 __ · -. tl. 0 I 0 01 __ . __ Q_, o. J) • o. QI 0 t 0 t o o· o t ___ •---L 

... ·-·· .... --· 
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PTlMECMAX TIME FOR ~ATES THAT FOLLOW) = 
PRECIP<lNCHES/VR) = 

PRECIP; RECHARGE TO AQUltER CINCHS/YR): 3;11 

DELTCINlT TIME STEP IN SEC> ~ 2000, 

RATE MATRIX,CU~FT/SEC 
1 o. o. D • 0. a. o. a, D • o, a, o, 
2 a, o. D • o, 0, o, o, QI o, D' o, 
3 o. 0. o. 0 ~ . 0 ~ 0 I 0~ DI 0 I O.~ 0. 
4 o, QI o, o, o, o, o, 0 t o, o. o, 
5 o. o. 0 ~ 0 ~ 0~ 0~ o, 0 I o; a. a. 
6 o, 0. 0 ~ o, 0' _a, o, 0 t 0~ o, o, 
7 0 I o. Q I 0. o. !J. , D ~ 0. o, "'(l_._iJ__Q I 

8 o. 0 t 
. 

0~ o, o. o, o, 0 I o, !"!2, 79 0. 
9 QI o. D . QI QI o, a, o .• .. ~_,..2.LJ)' 0 I 

10 o, 0' o, 0, o, QI Oi 0 I ,.3,53 o, o, 
11 o, D.~ QI 0 I 0, o, C 0~ QI ""5 t.I0.~2..1_4___0 I 
12 o, 0' o, 0, 0' QI o. 0. 0 ~ ' ... 1, 19 o, 
13 o_. o_ I 0. 0 0 I QI 0~ o_, •1d9- 0 I 0 
14 0' Q I 0' 0. o, o, 0' o, ioo1, 56 •0,78 o, 
15 QI Q • o, o. Qt o, 0.~ o, QI .. 1_ ,_75_g_, 
16 0 I 0. 0, 0, 0, o, 0' 0 I 0. .. 2, 12 0' 
. 11_0_ o, o_, __ o , ____ o, o, o , ___ o , ___ o , __ o • 0 
18 QI o, QI o, 0' o, a, o, 0 t 0, o, 
19 0. a I 0 I Q_ 0' 0 0 I 0 I 0 I o_, o, 
20 0. 0,- D, 0, 0. 0' 0' QI o, 0, 0. 
21 o, o, D ~ 0 0, o .... o; 0 I 0. o. o. 

.. --- . . . . . .. - ~ 

. > 

\ . 

\.. 

D, o; o, 
o, o, o, 
o, o, o. 
o, o, o, 
o. o· I o. 
o. o, 0' o. 0 ~ 0 ■ 
o, o; o, 
o.. 0 ~ 0 ._ 
0. 0~ o, 
o_ Q ~ 0 .._ 
o, 0. o, 
o. 0 ~ 
0' Oi o, 
o, o· o --•---L-o, 0~ 0 • 
0 , _____ O 

1 P._ 
o, o, o, 
QI . 0 2_.__ 
o, 0; QI 
o. 0~ 0 .___ 



, 
• I 

' 
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PTIHE(MAX-TIME f"OR RATES THAT F'OLLOW) q 8,50 

~R[C?PflNCHES/YR) = 31,35 

PRECIP~ RECHARGE TO AQUlF'ER ClNCHS/YR)r:: 3~76 

DELTfINlT TIHE STEP IN SEC> ~ 2000, 

RATE MATRtx,cu.rT/SEC 
1 0 0' D ~ o. a. 0, D 0. D • o. o. D •· o· • o, 
2 o, 0. 0' o, Oi o, o, Oi 0' o, o, o, o, o, 
J__o, a. D ~ o. . 0' o, O~ o, a· 

-· 
0 ~ 0 0~ o; o_.__ 

4 o, o, 0. 0' 0 ~ 0' 0 I o, 0' 0, 0' o, 0, 0' 
5 o, D • DI a• 0. o, 0' o, 0 i o. 0~ o. 0 . 

t QI 

I.Tl 6 o, 0 ~ o, 0, 0' o, o; 0~ 0; o, o, 0. o; o, 
-J / 7 o, 0' QI 0. 0; fl I 0' 0. It. -1--21 o, o. o, o, 

8 o, 0. . 
0' o, 0' 0 ' 0. 0' 0 ' ~2,57 0. o, 0 ~ 0. 

9 D • 0~ 0 ~ o. o._ __ o, o, p I '!!'4, 03 0 Q, 0~ o· • Qt 

10 o, 0. D' 0, o, 0, ,.0' 0' ,.4, ◄ o o, o, o, 0~ ' 0. 
·11 0 I !l.e D • o. 0., o. o, 0' ... 5, 86 "'2_._.Z,_Q I 01 0~ 0' 
12 a, o, 0, o, 0~ o, o, o, o, "'"l, 61 o, 0. 0 i o, 
13 0, 0' D., a • QI QI 0 I Q I ,.1,6J o, QI 0. 0 ~ 0.__ 
14 o, o, o, o, 0, o, 0, 0' .. 1,77 -O,79 0' Q I 0 ~ 0. 
15 __ 0~ o_, D., QI Q I 0 O~ 0 I 0 .. 1_,84__Q, 0 .1 0, Q_.__ 
16 o, 0' 0 I o, 0' 0 I 0' 0 t . QI ~2,57 o, 0 • 0; QI 
1l__O. o_ 0 ' 0 o_, 0 o, D o .. ____ o Q. o. o· 9_,_ 
18 o, 0. 0. 0' 0' o, 0' 0. 0' 0~ 0. 0 t 0. 0' 19 __ 0, __ o. ___ o, 0. Q. n_ o_,_ __ o_, 0 o. o. o_, o_, Q.._ 
20 o, 0 • 0' o, o, o, o, 0. o, 0' 0. o, 0~ 0' 
21 0. OJ DI QI o. o~--o~ o. o, o. o. o. o· I 0. 

·-~-------·----------. 

. > 

. ' 
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PTlHECMAX TIME FOR RATES THAT POLLOW) s 

-- PRECIP<JNCHES/YR> = 

PRECIP; RECHARGE TO AQUIFER CINCHS/YR)~ 

DEL T (IN! T TIME STEP IN SEC> ;:; 2000, 
-........_ 

RATE MATRIX,CU,FT/SEC 
1 o. o. 0 I o. QI a. o. 0 I a. o. o. o. 0~ o. 
2 o, 0' o, o. o, 0 '· 0' 0 t 0~ o, 0~ 0~ 0 . o, 

' 3 o. o· 0 I o. 0 .. 0 i 0 ~ 0~ 0' o. 0 ~ 0. 0 I . o, I 

◄ o, o, 0 t 0. 0. o, 0 i 0 I 0. 0 1 0' o, 0; 0. 
5 o. 0~ QI 0 01 0 I o. o, 0~ D • o. 0 o; o, 

u, 
I 6 o, o, o, o. O~ o, O~ o, 0 1 o. 0. QI 0 ~ o, 

00 . ~ 

·7 o. o. QI QI o. o, D~ o. o. .. 0,4Z 0 I 0 I 0. o. I 
.8 o, o, o, o, 0, Qt 0 ~ o, QI ... 2, i6 o, o, 0 ~ o, 

9 o. 0 I o. 0 I o. o, Oi- O, ,,.;5_._2.L_01 o. th 0 ~ o.__ 
10 o, o, o. o, o, o,. 0. 0. ..J,51 o, 0' o, o; o, 
11 o_.. a• o. 0 0 ~ QI o .• 01 •6, .. 11..~1-J.8-ll' 0 I o, O_,._ 
12 o, QI 0 t o, 0' o, Oi o, o, ~0.12 o, 0 1 0 i o, 
1J_o. Q I Q. QI QI QI o_, . Di -1_. ◄ 4 0 0 QI tl ~ 0 
14 o, 0, QI 0' 0. 0' o, 0 I -1,87 •0,82 o, 0. o, o, 
15 __ 0, QI o, 0. o. o._.__oi 0. !"1, ?0_~1.~4_(1_. 0. 0. 

I o._ 
16 o, o, 0. 0' 0, 0' 0. •2,43 -o,59 -1,35 o, Qt 0~ 0. 
17 __ 0_ 0 0 o_· 0 , __ o_. __ -• 0. I 0, -0,91_•1,04 0 Q, o, ____ o.._ 
18 o, QI 0 • 0' 0' --. 0. o, 0, 0' -0,16 0' 0' 0 I QI 

19 Q • 0 • __ _o_. ____ o_.__ 0. o, 0 I Q 1 0 0. 0. Q_, o· -·· I Q_.__ 
.20 o, Qt 0 , 0, 0 ~ Q 1 0 I 0' 0' o, 0. o, 0 I o, 
21 __ 0. O_, 0. Q_ 0 o, 0, 0 1 o. o, o. o, 0~ 01_ 

1 .•••• - .• • ... . .......... ,. -· ··-· .. -- -· 
'\ 

> . 
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• 
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PTIHE(MAX TIME roR RATES THAT FOLLOW) = 10,50 

PREClP(INCHES/YR> : .. 
PREC1P; RECHARGE TO 4bUirER CINCHS/YR)~ 

DELTCINIT TIME STEP lN SEC> ~ 2000, 

RATE HATRlX,CU~rT/SEC 
1 o, 0. a. o. 0, o, o, D' o. a• D, D, 0. o., 
2 0. 0, 0, 0. o, ' o., o, 0. o, o, o, o, 0~ o, 
J __ o, o, a 0 

. 0. o_, O.~ D' 0 ' o., o, D O.~ o......_ .. o, o, 0, 0. o, o, o, 0' o, 0~ o. QI o, o, 
5 o, o .• D' 0 O~ 0, o; 0. o, o .• o, o, 0 QL 
6 o. o, o. o, O, 0, -o, 0' . o, 0 ~ o, o, 0 ~ o, 
7 o, o. 0 I o, 0' 0~ o, 0 • QI ,-i,10 o, 0, Q I 0. 

.. 
8 o, 0 ~ 

. 
0 ~ o. o, 0. 0. 0. QI -2,33 o, o, 0 ' 0' 

9 0' 0.~ 0. 0' 0 0 
v 

0 t---•2 ,_8£_0 __ 0 0~ 0. o...._ o, I 

10 o, o, 0 I o·, 0, 0 I 0; . D • -2,ao 0' 0' o, 0' 0, 
11_0_ 0., Q. QI D' 0 o, D • -, .... ~ 1,-2_2__0_, o. o_. Q.._ 
12 o, 0' D, 0, 0~ o, o, O, 0, .-1,oa 0' o, 0~ o, 
13_0 Q, D 0. D • 0., o_,· a_. -2, 03-11 QI QI 0 ; o_.__ 
14 o, o, o, ·O, O, o, o, 0' --1, 32 •0,63 o, o, QI QI . 1, __ o, __ o Q 0 O, o_, __ o o_.___.!.O.a.51_~1 ,.72_0,. QI QI _O • -
16 o, 0, D' o, 0. QI 0~ .. 2,77 -O,51 •0,94 QI o, o; 0, 
1? ___ 0 o. ___ o_ 0 _o • Q_ I o_, 0. -2 34 !'"2 06 0 0 · · 0. 0 I _ ..... -- I . --· -1-- .. t. ______ t____ a_ 
18 o, 0. QI QI o, 0. o, 0' 0. -1,75 0' o, o; o, 
19 __ 0 ._ ____ o, _______ o Q., ___ o. 0 t 0...1 0 I 0~ 0--1 o. O_; ____ Q_, 

0 ·-20 o, 0, 0. 0. 0, o, o, 0. o. D • 0, QI o, o, 
21__j) I o_. ___ o. O, __ O, 0 O~ o. 0 0. •- o_, Qt 0. 

- l . Oa 

·- . . ... -· .... ·-·-·-·····- ----·-- . -- .. -·-·-· --· 

. 
, 
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' ' 
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PTJME(MAX TIME tOR qATES THAT roL~OW) = 11,50 

PRECIPClNCHES/YR) = 50~48 

PRECIP; RECHARGE TO 40u1reR (INCHS/YR): -

DELTCJNIT TIME STEP IN SEC) ; 2000, 

.RATE MATRJX,CU~~T/SEC 
1 o, o, o, o, o, o, o, a, o. a~ o~ o, o, ~-
2 o, o, o, 0, 0, o.. 0~ o, o, o, oo, o. o, o, 
3 o. o~ o, o, o, o, .o, o, o, o, , o, o~ o, 
4 0 1 0~ D, O, 0 1 0~ O~ 0 1 O, 0 1 . o, 0 1 0 1 O, 
5 o,. o~ a~ o~ o, o, o, o, o~ o~ o, o, o, o, 
6 o, o, o, o, 0, o; o, o, o, o~ o, o, o~ o, 

____ ..L1 ____ 0, 0 • a , o , o ~ a , a , o ~ a ~ .. 2 ...... o_,,_9 _ _..o .... , __ ...,041, __ _,,oY,'"---'olU,..._· __,; 
8 o, o, o, 0, O, . 0, O.✓ o, o, •2,60 o, o, o~ o, 

_______ 9,,____o_ ___ o, o, o , o __ o __ o_~ o _ _. __ ~J ,..16-_0 ___ o ___ . __ o -~ o · Q._.__ 

10 o, o, 0, o, 0, o, o, 0, •3,68 0~ o, o,. 0~ o, 
___ _.11 Q o_._ ,: 0 I O • 0 I Q ~ 0 ~ 0 f "'7 1 Q_8~.2 ._ 0 2 0 t O • 0 t Q. L-

12 o, o, o, 0, o, o, o, o, 0~ -1,20 o, o, o, o, 
______ 1~ o, o, o, o, o ,. o, o_, _ _o_, __ -2_.~__e_o, o, o, o ~ ___ Q_._ 

14 O, o, o, O~ O, O, o, o, ~2,25 •O,63 O, 0, o; O, 
_____ 1s o, o. o. o, o. ! o, o, __ o. •_1. i9-_~,__,J3_0_g. o. o. o L-

16 o, o, o, o, o, o, o, -2,11 o. -1, ◄ o o, o, o; o, 
____ 11_-_o o •----·-- .o ~--- o , _____ a ~--_J1 ,. ____ o, --· _____ o , _____ !'2, !?2 --~2, 12 __ J>, o , _____ o. __ o_, __ 

18 o, o, o, o, o, o, o, o, o, ~1,74 o, 0, 0~ o, 
___ 1 ~---o. o • ____ o, ______ o, _. __ o , ___ J> , _______ o, o. o •---~. o. o • __ ._o • __ o_._ 

I 20 o, o, o, o, o, n, o, o, o, o, o, o, 0~ o, 
;.:__· __ 21 __ 0_ o, ___ o.__ ___ Q, __ o, o, ___ o~ o~ o, Q..,_ o~ o, o, __ p_,_ 

. • I 

> 
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•--- ... • - - -• •-• •- ••••• - • ._,_ •• .! •• ..... •.- "••• .... o•u •• -· - , •. .:. ~ - _._ •. ~-'- ....... : --•-~----•...: , __ ; ~-• ..... -• ~.:\ ______ -~~~,:, • -·•-~•- ••- ..;,._;;_:__ •~•-'•~ •~~•-•~i.••• .:..: .. _,.;...• .. :.:•.:, ,,.',.,;. .. ;•~ W• •~:(>-- O ~,::, •~

1,:.) ••\ 0
~,j•~• _ ... • ,_- O O -•-- •- •,•.-,.: ~•• O •• - ,.:~ 0 

PTIMECHAX TIME FOR ~ATES THAT POLLOW) ~ 12,50 

--PRECJP(INCHES/YR) • 20,0J 

PRECIP; RECHARGE TO AQUIFER CINCHS/YR)~ 

DE~TCINlT TJHE STEP JN SEC)! 

RATE MATRlX,CU~rT/$EC 
1 Oi a~ 0 I Q. o. o. o; D, o. o, o, o. D~ 0~ 
2 0~ 0' 0' o, O, o, o, 0' o, 0~ 0' . o,. o· o· 

o; ' 3 o, 0 ~ o. o; a' o. 01 O, o. o. o. o. o· I 
4 o; D' D.~ 0, 0 ., o, 0 ' o, o; o, o, o, o· o, , a: 5 0 i D; D ~ 0~ o. o; D, o; o; 0~ 0~ o. o. 
6 o, o, 0' o, 0~ o, o; 0, o, o, O~ o, 0~ o, 
7 o. 0 ~ D ~ o. 0~ 0 •. o, DI O_ I ""2,00 o. 01 0 . 0~ 
8 o, o, o, QI 0' o, ,., 0. o, o, -2,33 o, o, 0 0 ,· 
9 o , ____ o 0 o._ _ _o _ _. a. o , ___ o. • ~ J-2_Z_J)_ • 0 I . 0 I O_ o.._ 

10 o, 0' o, 0' 0, o, o. 0' -4,18 o. o, 0, 0 o, 
11 __ 0, O_, o. o. Ot 01 o_, o_, .. f>,97 ..2~2 o. 0, 0 0_1.. 
12 o, 0' 0, 0. 0, O, QI 0, Q I ,.1,42 0' 0' 0 o, 
13 __ 0_, o.___o. Q_J ___ o l 0 I o .. o •---~2 ._,_e_o • 0. O~ 0 o .... 
14 o, 0. 0 I 0' 0' ~. 0 I 0, •2,26 •0,93 o, 0, 0 o, ___ ,.,__J)J ___ I) I 0 o t_ ____ o •---~ 0 0 L ·- --~ 11 Q ~--'." 2 t ~ 2 ___ P_1 0 Q, Q_._ 
16 o, 0' 0 • 0' 0, 0' o, •2,28 .. o,44 •2,03 0. 0' 0' o, 

______ 11 ____ o • ____ o t _____ o f__ ___ Q L ____ o , ____ o, ____ o , __ o. __ .. 3, 14 -~2 I 17 ____ 0_. 0 0' 0 •---·---- -• 18 o, 0 • 0 , 0' 0. 0. 0 i 0. QI -1,91 o, 0 I o, 0 t 
19 ____ o • ___ o '--- __ o , ______ o ._ ___ ·-. o . .__ _ __Q_ , ___ o , o. ___ g °-• 0 I 0. 0 L __ _Q_._ 
20 o, o. o, 0, 0, o, o, 0 I 0 t 0. o, Qt o, o, 
21 ___ 0 • __ _o n~_.Q_( ___ ,,, o, oi 0 1 0~ QI o. o, o. o, 
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. PTIHECHAX TIME roR ~ATES THAT FOLLOW) = 13,50 

P~ECIPCtNCHES/YR) = 19~11 

PRECIP: RECHARGE TO AQlJireR (lNCHS/YR)!i 

DELTCINIT TIME STEP.IN SEC) ~ 
-------

2000, 

RATE MATRIX,CU~FT/SEC 
1 o , o : >~11 ,-. ---o , a,- · a , o , o , o , 0 , o , a , 0 ~ o , 
2 o, O~ D, 0, · 0, O~ o, O~ 0, O, O, O, o, O, 
3 Di o~ --a,--· --o, -o-, -- · o, o, o, o, o, o, o, o, n_._ 
4 o, o, o, o, o, o, o~ o, o~ o~ o; o, o, o, 
5 O, 0; , · =1)·,-. - · 0 , 0 ,-- . D, o, 0 ~ 0 ~ 0, O, 0, 0 , 0 ._ 
6 o, o, o, o, o, o~ o, o, o, o, o; o, o~ o, 

____ _.__7 _ _.._o, o, o,---·-----o, o, o;· 0, o~ o, ""2,04 o, o, o~ o, 
a o~ o, o, o~ o, o, o, o, o; -1~8J o, o, o, o, 

____ _.9'--_a, o, o, -a o ,- o ___ o ~ o, .. 3_,_.9.4 __ ,,, o · o, o, o ._ 
10 o, o, o, o, 0, o, o, o, ~1,85 o, o, o, o, o, 

____ 11 __ Q t Q, Q Q_~ 0 t O , __ Q f Qt •7., 89_!!2 ~.75_Q~ ___ Q t 0; Qt-
12 o, o~ o, o, o, o, o, o, o, -1,29 o, o, o, o, 

----13.-D , 0 ~ O , D , -1 0 - ll __ o , 0 , .. 2, .4 o__o_, 0 Q , 0 ~ 0 e-

14 o, o, 0, o, 0, o, o, o, •1,77 -1,00 o, o, o, o, 
___ 15 __ 0 , __ o ___ o_, __ a , ___ a~ __ o, ___ n, __ a, ___ -o ,_54_~2, 51_0, o, o ; __ o._ 

16 o, 0~ 0, o, o, o, o, •2,56 -0,61 -2,45 o, o, o, o, 
____ 1:z __ Q , ___ Q , _____ Q , ____ Q , __ . 0 , _______ Q , ______ 0 ~-----0 , ______ •3, 14 _ ~2, 35._O_,.___O •---~-0 ; ____ O ,_ 

18 o, o, o, o, 0, o, o, o, o, •1,74 o, o, o, o, 
____ 19 __ O, __ o, __ o, ___ o · o,_ --· .o, ____ o, ____ o_, __ o._ __ o_, ___ o, o ___ o, o._ 

20 o, o, o, o, o, o, o, 0~ o, o, o, o, o, ~· 
___ 21 __ O __ O, __ 0 .. ___ o_, a, _______ _o, _____ o, ___ .o ___ o_, __ o, ___ o_, __ o ____ o_, __ .__ 

> 

\ 
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PTIHE(MAX TIME roR ~ATES T~AT FOL~OW) = 
PRECIPC?NCHES/YR) = 

-:·-PRE C l P ; RECHARGE T O A Q U I f" ER C l NCH S /YR ) F · 

DELT<INIT TlHE STEP IN SEC> = 2000, 

RATE 
1 o, D' o .... o, 0. o,· . o_, 
2 o, o, o. QI 0 I 0 'i o, 
3 Q, o, 0 I QI . o, o. 0' 
4 o. o, 0 ~ o, 0. o, 0' 5 0.. 0 I 0 ~ o· 0, 0' o, 
6 o, o; D, o, O, 0~ o, 
7 o. o. QI Q, 0. o. 0~ 
8 o, 0, 0. 0. O, 0 • 0' 
9 o, QI o, 0' 0. 0' o., 

10 o, 0~ 0' o, 0' o, o, 
11-0, 0 ~ 0. 0 O., o, 0' 
12 0, 0 ~ o; . 0, O, o, o, 
13 o, 0 ' 0 l. o_, QI 0 I 0 I 
14 QI 0. 0. 0. 0' 0, o, 
15 ____ 0, _QI o, Q, ___ Q, 0_1 ____ p I 
16 o, 0' 0' o, 0. 0' o, 

. , 
.. 

MATRIX,CU,FT/SEC 
o, o, o, o, 
o, o, 0' 0~ 
0~ o, o-~ o· I 
o, Oj o, o, 
0. 0' 0~ o. 
o; o, 0~ 0' 
0 ~ a. ,;.1 I 60 0 I 
0' o, ~1,90 o, 
0 I -,J, 6~--_QI 0 
0 I ""4p20 QI o, 
0 i •7,38 .. i ,_38 QI 
0, 0' .. 1,43 0' 
QI -.2 ~~_?_QI QI 

0. .. 1,44 .,0,52 QI 

0 I -o_,54_ .. 11 76 o. 
•2,54 .. o, 51 •2,08 0' 

1?_0, o • __ o. ___ o , ___ o 1 0 L;._ ___ O, ___ 0_ L __ ~3, t 4 _.~2, 10 -- 0, 
18 o, 0. 0' o, 0, 0 I o, 0. 0 ' -1,67 0, 
19 __ J)_, O O O O . 0 • _o_. 0 ! 0. ~-• 9 I t ____ . t ·------ -'--, ... . 1. 
20 0 ~ 0. 0. 0' o, 0, o, 0. 0' o, 0. 

__ 21 o, 0~ Q ~. o. o. o. 0 1 o. 0 ~ QI 

. ···-··· .. ~ ·•-·- ......... ~- .. . . . 

> 

o. 
o, 
o, 
0 ~ 
o, 
o, 
QI 

0 ~ 
o, 
o, 
0 I 
o, 
01 I 

o, 
0 I 
0, 
O_ I 

0, 
01 
0, 
o, 

, 

0' o..._ 
o, o, 
0. 0 _, ____ ,__ 
0~ o, 
o· o. o: 0. 
0 ~ o. 
0' o, 
o· .. o.~ 
QI · o, 
o_, o......_ 
o, o, 
o, 0 I 

0' 0. 
Q_ I 0 . 

_L_ 

0, 0, 
o, ____ o,_ 
O ·, 
0 i 
QI 

o. 

\ 
\ 

0, 
0 _,_ 
o, 
o.L_ 
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••• ...... ....... ,, ................ 4- • . . 

PTIHECMAX TIME rOR RATES THAT tOLLOW> ~ 

, . 

• 

. - p·RECIPCINCHES)Y~) = 23,77 

DELTClNIT TIME STEf IN sec, = 2000, 

RATE MATRIX,CU~rT/SEC 
1 o, O~ O~ o. 0, o, o, 0, o. o: o. o. o, o. 
2 o, o, 0, 0,· o, ~, o, o, o~ o, o, o, 0 1 o, 
J o, O~ o, 0, 0, o, 0, 0, o, o, o, o, O~ o, 
4 o, o, o, 0, o, o, o, o, O~ o, O~ o, o, o. 
5 o. o; o; o. o. o, o, 1 o, o~ o~ o~ o. o. o. 
6 o, 0, o, 0, o, o, o, o, o, o, o, 0, o, o, 
1 o, o, · o, o, o, o, o o, o. po1.22 o. o. o_. o, 
8 o, o, o, o, 0, o, O o, o, -2,51 o, o, o. o, 
9 0, 0 , 0, 0 i O, 0, 0 O_, •3 .1L O , 0 , Q , 0 , Q_._ 

10 .o, o, 0, o. 0, o, O o, -3.13 o, o, o, o, o, 
11 o. o. o. o. o, o. o o, •§,96 .. 2,_53 o. o. o, o._ 
12 o, o, o, o, 0, o, 0 o, o, •1,41 o, o, o, o, 

___ _..13 o. o, o. o, 0, o, 0 0, .. 21.57 o, 0 Q, o, o, 
1 ◄ o, o, o, o, o~ o, o, o, -o.ao -o,e ◄ o. o, o, o, 

--~1.5 o. o~ __ o_,_ o, o. o, o. o_ ~ -~ ,_J1~i L74 o. o, o ~ ____ Q.._ 
16 o, o, o, o, o, o, o, -1,1 ◄ -0, ◄ 2 -2,06 o, o, o; o, 

____ 11_· _o.....__o o; o , __ o, _____ o , ________ o ; ___ o 1 ___ :-~. I~L~~ .16 __ ...Q _____ o '-----~-o • _____ o_L_ 
18 o, o, o, o, o, o, o, o, o, -1,82 o, o.. o, o, 

____ 1 ?. __ o. o, o_..._ __ Q_· Q 1 __ Q, Q. o_, o, o Q_L_ __ Q_, 9 ~ o, 
: 20 o, o, o, o, 0, o, o, o, o, o, o, o, o, o, 
:-----21 _____ o , ____ o ._ __ JI., __ .o ..__o , o ._ _____ o , __ o ___ Q_t_ ___ J> • ___ o , Q_. o , ___ g ._ 

I 
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PTlHECMAX TIME POR RATES THAT rOLLOW) = 
PffECIP< INCHES/YR) = 

PRECJP; RECHARGE TO AQUirER CINCHS/YR)~ 

DELT<INIT TIME STEP IN SEC) = . ....____ 2000, ----

RATE HATRlX,CU~FT/SEC-
______ 1_~0 a, a, o, a, o, o, 0, o, o, o, a,· o, a, 

2 0 t Q I O ; 0 t O ; 0 ,· ' 0 t O ' . 0 f O ; Q t O t O ; 0 t 
3 .D , 0 ~ D ~ O • 0 , O __ o ~ 0 , O , 0 ! D ~ 0 ~ 0 • 0_._ 
◄ o, o~ o, o, o, o~ o~ . o, o, o, o~ o, o; o; 
s n, o , o , o , o · o ~ o ; 0 , o..._ __ o, o , __ a..~ 0 __ 0...__ 
6 0, 0 p 0 , 0 , 0 , 0 , 0 , 0 ; 0 ; 0 ~ 0 , 0 ,· 0 , 0 , 
1 o • o , o.._ __ o., a __ o , o o __ o , • a ,_a 2 o , o ___ o ; o , 
e o, o~ · o, o, o~ o, o; o, o, ~2,95 o, o, o, o, 

___ __.9c_-wo ... · __ o~ o, o, o __ o_. __ o, o, ""2,.02-0, _o, o: __ o, __ o..._ 
10 o, o, o; o~ o, o, __ o, o, -.J,58 o, o, o, o, o, 

___ 11.__n, o_.___o, o, o, a o_. __ o., •_6,9~2 .. 5_9__0_, __ O~_0_~----'o.,_ 
12 o, 0~ o, o, 0, o, o, o, o, ~1~24 o, o. o, o, 

___ 13.__o_ o.. a · o_. __ o , o ____ o., o , __ .2, ~1__0 ~ o , o , o __ Q_.__ 

14 O, 0, O, 0, o, 0 1 0 1 O, •O,61 ~o,88 O, 0, O, o, 
___ 15 __ 0, o_.._ __ o __ o.__o , __ o, o , __ o •-----~o, 96 .. :".·1, a2 __ 0, ___ o_. __ o , _____ o_._ 

16 o, o, o, o, o~ o, , o, ~o,9B -o.2a 0 2,10 o, o, o, • o, 
___ 11__o. o __ o. __ o __ o..__o, o, ___ o, __ -3,01_~2.~o __ o __ o_. o_, __ 0_1._ 

1a o, o, o, o, o, o~ o~ o, o, •1,69 o, o, o~ o, 
___ 19 __ 0 o, __ o, ____ o, _______ o,_ .. ___ Q..__o, o, o ___ o, o, o, o, o, 

20 o, o, .o, o, 0, o, o, o, o, o, o, o, o, o, 
____ 21-0, o, o .....__Q , ________ o, _______ o , ___ o_._ ___ o. o. o ~---0., o ~ . o_. o .__ 



, 

I 

• PT J ME C MAX TI ME fOR ~ATES THA r· F'OLLOW) • 17,50 

PRECIP; RECHARGE TO AQUIFER <INCHS/YR)= 4;46 

DELTCINIT T!HE STEP JN SF.c, ! 2000, 

RATE HATRIX,CU~fT/SEC 
1 o, 0 t D ~ o. 0' o, D' 0' o, o, 0~ o. 0~ 0. 
2 o, o, o, o, 0. o, o, -0~ o, o, o, o, J o, 0' 
3 o, o; o, 0, . 

:0 ' o. o, D' o, D • 0 ~ O~ ,,_, 0 I 
4 o, o, 0, o, o, 0' o, o, o, o; o; 0~ 0; 0' 
5 o. o. 0. o, o. Qt o, D, O~ o, o, o. o, 0 I 
6 o, 0. 0' o, o, 0' o, o, 0~ O~ O~ 0' 0~ 0' 
7 o .• 0, o, o_, 0. o, D Q' O~ ·•1.~18 0. D • 0; 0' 
8 o, 0' 

. o, 0' o, 0' o, o, o, ~2,13 o, 0' . 0; QI 
9 o. o. 0 I 0 0_ I o. o_, O, ..z...~i___o' o, QI 0' o,_ 

10 o, o, o, O~ 0, 0' o, 0' .. 3,98 0~ o, . 0' o, QI 
11 o. 0, Q. o. o. o__._ 0' 0 p .. s ~ 1_0_2_._ao 0. o_, 0. o. 
12 o, o, 0' 0 t 0' 0 I o, o, 0' .,t,26 o, 0' 0' 0 • 
13 o. QI o, Qt 0. o! Q_. Qt -2 ,..11 o. QI o, 0' QI 

1 ◄ 0 t 0' 0' 0' 0, 0 ' o, 0' •0,53 •1,05 0' o, 0 t 0. 
1 s ___ o , __ o. 0 I o_L,_ __ o. o. 0 .• 0 , __ !'.'1,_5J~i, 'JJ__O, Q. o_, o_.._ 
16 o, 0. o, 0, O, 0 1 0 1 ~1,07 •O,36 •2,tO O, 0, O, O, 
_17 __ Q 0 .0. o • ____ o, ___ Q , _____ o , _____ o , _____ .. :,, 19._ ~2, 33 ___ o • ____ o_..__ ____ o • ___ o ~--
18 QI a, 0 I o, 0, o, 0 ~ 0 t 0 1 ~1,11 0. 0' 0' o, 
19 ____ 0, o , ____ o._ ____ o , __ o. o. o , ______ O_ _Q., ___ o, QI 0 Q. o, __ 
20 o, 0 ' o, 0' 0 t 0, 0' 0. o, 0. o, 0, 0 ~ 0 t 
21 ___ .o o., D o.,_· __ Q, 0 o_, D, . 0. 0~ ___ 0, o, o, ~.-\ 

- -·· ·•· ~~~--- ... ·-·.•---• .. 

• :, 
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--- I 
-PTIHE<MAX TlHE FOR qATES THAT FOLLOW) = 

• -PR-EClPrnrt-HE-S/YR) : 31. 66 

PRECIP~ RECHARGE TO AQUltER CINCHS/YR)~ .. ' 
•\ 

\ DELT<INIT TIME STEP_lN SEC>~ 
• •· I 

. I 

. '· 1;-----------------------=-R-:-A--TE~M-=-A---=T::-:R::-:l---:x-,-=c-=-u-.--F'-=-T ,-s=-e-c=-. ------------

'. l~--'--=t--=o . .._. __ .zo.~~ __ .,,,_0 ..._, __ %...0 ...... __ O,._._, --'o~, ~__,0"--',,__ _ _,0"-',,__ _ _,0~,,__ _ _.0~,,__--=0c...1,.___ _ _.D ...... , __ ...z:O_,, __ ~O..a,_ 
,· 2 o, o, o, o, o, o,~ o, o, o, o. 0~ o, o; o, 
l ____ 3~ __ a o, a, o ___ o~ __ o, 0, · o, o, o, o, o, o ~ o_._ 

· J 4 o, o, o, o, o, o, o, o, o; o, o, o, o,· o~-:-
5 o _, ____ o , o , o , o , o • o , o , o , o , o , o , o , o_..__: . 
6 o, o, 0, o, a, o, o, o, o, o, o, o, o, o, ! 

_____ 7....__..0 o.. .o ~ 0 . D, 0 t Q, 0, 0, ,-2_~_18-0., · 0 ~ 0, 0 ~ 
8 o, 0, O, O, O, o, o, 0 1 o, -~1,74 0, o,. o, o, 
9 o_ · o, o ___ o_, o. o, o, __ a_, "'2, 74 o · ~, o. o. o_._ 

10 o, o, 0~ o, 0, o, o, o, ~ ◄ ,34 o, o, o, o. o, 
11 __ 0_ 11-. o __ o, o, 0. __ o__. ___ o, __ •6,19_'"!1,_96_(l ___ o __ o, __ Q.,_ 
12 o, o~ o, o, o, o, o~ 0 1 · o, -1,21 o. o, o, o, 

---1~0.... D, D, De 0, 0, 0 9 . 0, ·. ,.1~.9-2_0, O, O 0, Q_.__. 
14 o, o. o, . o, o, o, .o, o, •O,17 •0,97 o, o, o, o, 

___ 15 ___ 0, o..__o, __ o, __ o .. __ o, __ o, __ o, __ ~o,_97 __ ~1,_iJ._j!_, __ 0~_0, __ o_,_ . 
16 O,. O, O, 0 1 0 1 0, 0 1 •1,78 •O,35 ·2,74 O, O, o, o, . 

___ 1z __ o_ .o. o __ o .__o.. o._ __ o , ___ o, _____ .. 2 ,33 -~2, s2 ____ O, _____ 0. _______ o ~- __ o , __ _ 
18 0, 0, 0 1 O, 0 1 0, 0 1 0 1 0 1 ~1,54 O, 0, Oi O, 

---~1 ~--0.t 0.1 ____ _t1_, _o l----• _QI QI O I 0 t O 1 ___ 0._ 1 0 • 0 t . Q ~ 0 t 
20 o, 0, 0 1 0 1 0 1 ~• 0 1 o, o, o, O, 0, o; O, 

_____ 2i __ o, o ..__o_. __ 0. ___ o_._~Q. o.. o. o. o. o, __ __,(h ___ Q_._ __ Q_,_ 

I . . ' 
I 



____ APPENDIX C 

COMPUTER PROGRAMMING LISTING 
-- C .. - .. T :> PROV I DE T HF POTE NT I AL. DI stR·I-B-lTiT6_N_TN-A-:-c-o·NF f NE 0--.fa-Uif ER_A_f"TER . 1 O 

C A DF.SIGNATED PERIOD or TIMEr _ _ _ . '20 
c - ---- - T~E PROGRAM CAN ALSO· a-E usED--fo--fPPRoxfMATE-Jt-r··uNcoNF'fN_e_o __ A,i1i1fER 30 

___ C _____ IF TRANSMISSIBIL.ITY IS ALMOST__ COt-!S_lANI_WLTl·L_TH!E _I 1_~ 1 , _______ 40 
C TRANSMISSIBILITY ALMOST CONSTANT WITN CNANGING AEAD 50 

__ C _ __ __ ____ _ __ .. _______ · 6 O_ 
C METHOD 70 

__ C ____ T"E Al.TERNATING DIRECTION_ IM~L.JCJ_J_1~J!HNJQVE 1S US~_P-_TO SQ_LVE 80 
C THE LINEAR EQUATIONS, 90 
C ~00 
C DESCRIPTfON Of PARAMETERS ____ ---·- 110 
C __ A=:OEFFlCIENT IN FINXTE DIFFERENCE EQUATION 12~ 
C B: COE FF IC 1 ENT -IN FIN I TE--D I FFERENCE-E-Q\JQTTON 130 
c __ 8E(l):DUMMy VARIAaLE DEFINED AS C/W . 14~ 
C C= COEF'F I c·1 ENT IN FIN l TE . DI FFERENCE--·ecffAff6N 150 
C D= DUMMY VAR t ABLE REPRESENT I NG PARAMETERS OF' eaUA T 1 ON WHQ_§_E~~LUES 160 

_ c ______ AR: K"JOWN FROt-1 PREV I ous I TERA ifoN·----- - 170 
C __ DAYS:NUMAER OF DAYS SINCE PUMPING STARTED 1f~ 
C DE~T= .LE-NGTH--OF--INITIA[--TfM-ES-fE-P(-ls°EfCfN-0S) 190 

____ C· OE;.X:OIS_TANCE 8ETWEE_~-~9Df:S_t~L1JHLf.ROJ_OTYPE_IN THE X DIRECTI_QN 200_ 
C crEET) 210 

__ C_ __ DEl.Y=DlSTANCE AETWEE~--~ODES __ I_tJ_T_H_~ _ _fR_9TOTY~E IN THE Y l;>_JRE_pTION 220_ 
C · (F'EET> 230 

_c ____ D H'SUM TJ_ME PER I OD FOR US; __ I_N_M_AJ_E_~I_A_~ __ BA_LltNf.~_c_~_L.LJ_NCRE_tiENT 240 
C B~TWEEN ACCUMULATED TI ME ANF TI HE OF PREV J OUS MAT, BAL I CAL.C : 250-
C . Dl~L=NUMBER OF NODES JN COLUMN OF HATRlX 260 

·-c--· 0 I '-\W = NUMBER Or -NOUES l N- ROW ·op'- M-A-TFfI X .'. 210· 
C FAcTOR:MULTIPLICATION FACTOR fOR AOJUS~ING STORAGE cOEF'FIClENT 280 
C ----- -- G DUMMY VAR I A Bl.. E DEF I NE O As -- · o:;·A :,;G -J~i -.-·1w--·T~~OMA s--A·C-GbR-1 TH}t 290 

_ C __ HEAD I,J POTENTIAL AT POINT OF' RECHARGE OR WITNDRAWAL 300 
C HRS=NUMBE-R o(·HouRS SIN-CE P-UMPING_S_T-ARtE·o 3fO-
c KT~=NUMBER OF TIME STEPS BETWEEN PRINTOUTS<ROWS) ·320 

_c ____ LTY:NUMBER OF TIME STEPS-BETWEEN--P-RlNT.OUTSfc·ouJMr:rs, - 330 
C M=THICKNESS OF STREAM BED OR LAKE BOTTOM (FEET) 340 

-·- c ·-- K= HYT)RAUL. l C CONDUCT I VI TY ,OF RTREAM OR L.AKF; BOTTOM, Al.SO MAV tre 350 
C __ LJS:D AL,O_t-!_G BOUND_ARY _ 360 
C KOVERM<I,J>:K/M ,1/SEC 37~ 
C __ NU~T=MAXIMUM NUMBER OF TIME STEPS 380 

-C -PHI<I,J)=HEAn IN AOUIF'E-R -AT ___ NOOF. --Cl,J) IN-F'E·erT 390~ 
C PR:CFY = FRACTION OF PRECIPITATION THAT REACHES AQUirER 400 

·-c---- "p;p,JT( I ;JT:ARRAY FOR PRINTING--OUT-HE_A_D ___ MATRfX-'-fN-CONTOUR-,-o·R-,.1 410 
C_,__PRECIP: INCHES OF' RAINFALL PER YEAR 420 

-c PTIME -= ·;fAX TIME FOR- THe··co·RR_E_sp·oN·1:>'IlfG_P_O~f?Tf\fG-sc·He-ovc-e-rre-A_R_) 430-
c __ ORc= RF.CHARGF. FLUX f"ROM THE CONFINING LAYER (CU,f"T,/SEC,•rT••2 440 
C RA TE< I ;·~r,-··-= RA TE Or"-PUMP I NG--{READ--fN--iS-Gil./YEA-Ro-fo·o·o) 45·1. 

_c___ _ .. --- ~READ, OUT AS cu~ f_T',/SEC, - -- --- ---- _ -- _. _ -- _ 460 
C POSITIVE IF' IT IS PRODUCTION WELL. <SIGNS REVcRSED-Y-N P-ROGRAM> 470· 
C __ RH~:DUMMY VARIAB~E OEf"lNED AS S(l,J)/OEL.T 480 
C RR: VAR CfBlE_A.CCOUNTlNG-f or-rve·RrTc·A~e-AKAGE 4-90-
c R~yARIABLE A~COUNTlNG fOR PUMPING 500 

--- . ,·--·---· - -~-. ·--~---""r·--- --------- ~ ··----
' •. . . . : . 

-68 
' --- : 1::' . -

'. ..... 



---c·-- s, I ,J)=-STORAGE -COEF"f"ICIENT-·(D-lME.NSlO-NLESS) stc 
_ c __ srcn: INtTIAl. VAt..UE Or HYORAUL.IC Hf;_~J)_lN __ AQUlEEB_ (f::EETJ _______ 52C 

C SU'-1:DURATION or PUMPlNG IN SECONDS 53( 
_C __ SU"IA= ___ ____ _______ 54C 

C SU'-10:: 55C 
C __ SU'1N= _____ _ _ _ . _ _ __ ___________ 56C 
C SY~CJ)=LINEAR ARRAY CONTAlNlNG SYMBOLS ;OR PRINTING OUT HEAD 57C 

_ C_____ _ MATRIX _ _ _ ___ _____ _________ _______________________ __ 58( 
C TCI,J> : TRANSMlSSIBJLITY (fEET••2/S8COND) READ IN AS (GALIDAYl,T 59C 
c__ * 104>0-3, ________ ____________ 600 

--c- TE'iP( I ):TEMPORV- L6cAf1cfN_O.rcuFfRENTLV C'ALCULATEO VALUES OF' HEAD _61C 
_c ___ THI\X = H4X AL.LOlED __ P.JJH.P_l~G __ P.ERl0.0-18.e.AD IN AS YEARS>CAUS.E..S__ffil>.G TO 620 

C TERMINATE 630 
__ C. ___ W=OUMMY __ VAR I A8LE OEF:' tNEO _AS _B•A_ttBE.(_J_~ . 640 

C .650 
___ C0"1HON PH I~ SUM, DEI..X, 01 Ml.,, DI M_W,._STRT'~ RATE . ...L..Iffili-1 Dl F'SUM, PRE.CJ!., PRE...,C=f __ 660 

1A,PUMP,T,HEAD,KOVcRM.sUHB,RR 670 
___ DI 1.iENS? O_N A f HTC 10J_,_J3f_MI..U__Q)_; Cf'MT f 10) 68 0 

INTEGER DlML,DIMW . _ 690 
___ RE AL. T < 32, 48 >, S (J_2 ,_'4_6J_,li._A_T_li3_2·; 48 > ;H 1 NS, STRT<~u!SJ..JfilAJU.12, ◄ 8 >, KO 7 0 0 

1VE~M(32 1 48) . 110 
__ DOJBLE PREC I 5 I OtLPH U 32 L◄-~>-1.D.J_G C ,1 >, TEMP C 51) 1 B.EJh)__,__!l,_l1, T21 T3 ,·y~ 1 720 

lRH~,A,B,C,DELT 730 
__ RE AO_ ( 5 ,.1 )__( AF'MTJJ,, f =.1., 10) 7 4 0. 

READ (5 1 1) (BrMT(l) 1 J•1,10) 750 
__ READ C 5 d,) ( CF'tH U >, t•_111.0 760 

1 rORHAT C10A6) 770 
C · 780 ·- ·--- ·- ·------. ---------···--·-~--....,,.._--.------------------c 190 

__ C. __ RE AD I N __ F"._ROM PA RAME TEB_CARD O I ML';p l MW, DEI.TiDELX, NUMT, QRE, QW, THAX, 800 
C STQT~M,KTHiLTH,fACTOR _ - _ 616 
__ RE AD ( 5 ,j_Q ) TM AX, 0 l ML , IU_11_ij_JfUH.l.t.9.B.E..i.Jte.L.I,..D.E.L..X ·, I< TH, I.TH, PRE CPA , DEL Y 8 2 0 

C 840 _c___ ___ _ __________________ -, __ aso 
C PRINT PARAMETER VALUES 860 
__ WR I TE C 6_,_48) DEL T, TMAX, NUMJ_,_Q_B_E.___._1..sD..,,._E_.L=XLJ, D._1._,.M.LIL.._.,=Dc.al...:....:M..:.,.,W ___________ a?O 

C RE A D I N 1 N l T 1 A L HE A D MA TR I X ,- 8 8 0 
_c __ ser HEAO __ MATRIX-TO INIYJ.AL._V.A.\.U_E STRT (l,_J 890 

READ (5,AfHT) ((STRTCl 1 J),J•1 1 DlMW>,t~1,DlMLt 900 
. __ c__ _ __ ____ __ ----·------·- _ 1 ______________________ ----'-----__ 910_ 

THAX•THAX•36OO,•2•,•365 1 920 
_c ------------------------------:---930_ 

C 940 
_c -- _RE AD _TR A.N.S HI S S I B I ~ I _T_'l_~_N_O_s_ T_O R A_G E;_C_OJ;__F'j'J_q_1 e NT VA I.J.U-..; E=S~ _______ 95 0_ 

-~EAD C5,ArMT> ((T(I,J>,J~1~D1MW);J~1,DIML) 960. 
--~EAD _, 5 i_!r_Mr.t_lilJJ_,_J_>_LJ•1~111.w.iiln.tD 1 HI.> 910 · 

C 980 
_c _______ ____ 9_90_ 
C PRINT TRANSHlSSlBl~lTY AND STORAGE coe,rJclENT 'VALUES ~ 1000 
__ __,WR tlE __ J_61Lj,....,4w:.9-'->------------------------1c=0_.._,.10 

... ,:_ 
•·· ... 

., -



--··· 00 2 f=·1-;01MC ________ - ---·- 102( 

____ 2 WRITE (6150> I,(TC1,J),Jc1,'DlMW)________ 103C 
WRITE C6,52) 104( 

___________ DO 3 1=1,DIML. ... ________________________________ 105( 
3 WRITE (6,53) I, (S(l,J),J•f;DlMW) 1061 

__ WRITE (6,59) ______ 107( 
DO 4 J;s1,Dlt1L. 1081 

. . _____ -~-WR l TE ( 6, 50) 1, CST.RT CI, JJ.,_J.~1,_iJ.M _ 1091 
C 1101 

_____ c_ 1111 
C INlflAL.lZE VARIABLES 1121 

____ KT:1 1131 
SU~=O,O 1141 

____ TPeR:o ~ -- ' 15( 
SUMOLOa0~ 1161 

__ PU'1P•O ~---· _ -------· ,, 1171 
SUt1BcO 1 1181 

_c.__ . ------ .. _ ------ -· .-------,-:-----------------" 191 
C READ IN LOCATIONS or STREAMS; LAKES,AND WELLS 120( 

____ RE AD _ C 5, Bf MT ) _ _t(t<OV._~BJHJ ,_JJ_,_J~J.,_OJ MW>, 1 •1, DI H 1211 
DO 5 Ial,DlML. ·~ 1221 
DO 5 J:;1,DIMW 1231 

--T ( l, J) a T ( l, J) •·ff33~-6-8/ C i◄--;-:•3600 1 )) • 124 ( 
---=-5_PHl < I ,J>_=STRTJJ_~JJ 125( 

READ (5,AFMT> ((HEAD(l 1 J),J~1,DIMW~,l•t,D1HL) 126( 
___ WRITE <6J55)_ 127( 

DO 6 1•1,DIML 128( 
____ 6 __ WRJTE <6,62)_ 1, CK0'0:RJiil,JJJJ_J.!..1JD1HW> 129( 

WRITE (6,56) 130( 
DO 7 l "1, DI ML, ___ · 131( 

7 WRITE (6,50) l,CHEADJ1,J),J•1 1 D1HW) 132C 
---=-8 KEY:0 . 133( 

-olrSUH=-SUM-SUMC>°~D- 134( 
____ SUMOLD=SUH _ . _ __ .. 135C 

If CSUH,EO~O~) GO TO 9 136( 
___ WR l TE ( 6, 51_LU,l>_~lli.S_U.lkt1 t NS, HRS, DAVS 137C 

CALL PRNT1 . 138C 
___ CALL. CHECK ______ . 39C 

CALL PRNTA "~ 140C 
------=-9_JF (PTI_MF.,GE~THAX) GO T0 __ 45 - 141C 

READ (5,61) PTIHE,PREClP,OELT 1420 
____ PREREC=PRECIP~PRECFA_~--- 1~30 

WRITE (6,54) PTIME,PREClP,PRERec;oe~T 1440 
____ PT I ME_c_P_TJ ME•36_0_9_~_~2 ◄ ,..•J65 1450 

00 10 I•1,DIML 1460 
__ _._1,Q_REAO __ j_5__1_CfHT > CRATE Cl, J), JafiDI MW) 1_4 70 

C 
C 

DO 11 1~1,DIML. ·.•,I 1480 
DO 11 J•1,DIM~ c 1490 

--.-- .-• . 
. . . 

'70 .. •, 
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.. 

----•·11 - RA rE < t , J, =•RA re· c I°,-if •1~r3~-6a-Ff36·5·: •2 ◄; •360 o, > 154 o-
c PRINT RATI: MATRIX --------------------·-------~-~1550 

-:lrJRITE <6,47) 1560 
. ·- ____ .DO 12 I:1,DIHL. ... ___ -·---.·--- 1570 

12 WRITE <6,53) l,(RATECI,J>,J•11DlHW> 1580 
__ SUl.1::.SUM•Q~L.. T 590 

GO TO 15 1600 
__ c ____ . . _ ---·---- _____ _____ 1610. 

C 1620 
_C __ CAL.CULATE THE 1-{EAD AT _EACILP.OJ.~__..,,_._.____._._..._ ........ ~-""--A.--.•.__..E.SlitiAI.E.0 ___ 1630. 

C PE~IOOS Of PUMPING 1640 
-· c__ ___ co 'JS l DF.R. CALCULA Tl ON$ _f OB_RO_W. 65 0. 

13 SUH:SUM•DEL T 1660 
____ IF CKEY,EQ~l) SUM=SUM~DELT 1670_ 

If CKEY,EC~1> GO TO 8 1680 
_:_::.:_ __ .TSuM:suM~DEL T -- ·----------- 690 

C CH:CK SUM TO SEE If tT EXCEEDS PRODUCTlON TlHE OP CURRENT SET OP; 1700 
C RATES ___ JF' ___ YES __ fU:SE."LD_ELT SO THAT SUH WILL EQUAL PTIME AT END 1-710_ 
C ~F Y•DIRECTION IMPLICIT CALC 1720 

If CTSUH~PTIME.J_15.,..1.!.,_ 730_ 
14 KEY:1 '1740 

SU 11 : SUM .. DEL. T ____ 175 0 . 
OELT=<PTIME•SUM)/2 1 0 • 1760 

___ SU~=SUM•DELT J70 
. 15 HRS=SUH/3600, 1780 

___ MI ~S:HRS_,60, 1790 
DAYS=HRS/24,0 ~ 1800 

___ JN01=DtMW.."'1 _ 1810 
SU'10= 0, ·. 182 O 

. ___ SU1.1N=O, _____ .. 1.830_ 
DO 27 1=2,DlML. 1840 

__ DO 19 J=.2, JN01 _ ··----------- 1850 
C CALCULATION tOR MATERIAL BALANCE PURPOSES ~ 1860 

_ ·---- SU~ O = Su~ DE I.. T • Q E L.X•-~ I. .Y. • K.O.Y_E RM < l , .:J > • C HE A D C I , J > "PH l C I ', J > ) 18 7 0 _ 
C 1880 

-~ 890 
C DETERM-INE-kHEf~fER NODE IS OUTSIDE AQUlFER BOUNDARY 1900 
__ l f' _J TC I ,.JJ.L_l~, 1.L._1=6 _______________ ....;._ ______ 1910_ 

C / 1920 
_C · 1930_ 

C CAL.CUL A TE VA\..UESPOR-DELXX AND D61. VY 1940 
-~1~6_DELYY=DELY 1950 

RHO=S Ct ,-i,iDEL. T 196f 
__ DELX!•Dj:_~_x__ 1970: 

C 1980 
• •. • • • Al •'f • • • .: t • , . · .: . . . ~ . . . ·. \' . . _c __ ,_.,, ,_._._LLL•.'-•-'-•-•-•-•·•-1-'-'-L.'-LLLJ.J,,,.,.,,.,, i,,, ,. , • , , , , , , , , ··•.,, ,; , , , 199_0_ 

C 2000 
_c. __ CAL.CUhA.1~ .. AVERAG_E _ v~~UES or_ TSETWEEN tjtJACEt!!_ NODE~S--~-=-/'· ____ 2_010_ 

C NOOE CONrSGURATION T1•~ErT; T2~RIGHT, T31u,P&R, T4~~0HER 2020 
__ _.T 1 • J. T < I , J • U_~, Jlll..la..a..!..Oi I.XX•• 2 > . 2 OJ o 

.. 

., 

·•; ····•·•·-··-- -----,.-.... ,-------,.-.....,.------..,.....,........,.....,.--~ .. -~- -
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T2Q(T<J,J+1)+T<IiJ))/(2 1 oDE~XX~i2) 2040 
. T3: CT CI ~1, J) • l' CI, J)) I ( 2 1 • DEi. YY••2 ) _____________ --·--·---~-2050 
T4=CTC1+1,J>•T<I,J))/C2, 0 DELYY••2) 2060 

--____ I r ( T CI , J "!I 1 ) ~ E Q 1 0 , 0 ) T 1 :: 0 , 0 2 O 7 0 
If <T<I,J+1),EO,O,O) T2=0,0 2080 

-·-- __ _tr <TC 1~1,J) ~EQ 1 0 1 0)._T3•0.,0 2090 
If CT<I•1,J),EQ 1 0,0) T4•0 1 0 2100 

C ·--·-·- ·••····---•·-· _________ ··---··- 2110 
C ------ 2120 

__ c ___ CHcCK .w_~E.TJ:4E~ __ J,J_OD~_ .. .l~-~.1.w9N~-~-~REAH OR ON A LAKE 2130 
C 2140 
C 2150 

-c CA LCUL A 'fE ___ vf~lfe·s-ro·R--P-fR-A-~.fET-ERS A, 8, CI AND BE 2160 
···-·------8= .. T 1 .. _r?_!..RHO.,.KOV_ER~Jl I JJ.l.2.~ 0 2170 

A=Tl ~ 2180 

--C:T2 21~0 
W:: 3 .. A •BE-< J• 1 ,---·-------- 22 0 0 

__ B~CJ>:~l!!__. 2210 
-c 2220 
_c______ 2230 

C CH=CK NODE FOR POSSIBLE WELL LOCATION 2240 
RR•QRE ---··· _____ ----------------:---------2250 
RW:0,0 2260 
1 r CRATE_( I , J > ) 17, 18, 17 ~-=---------------------227 0 

17 RW~•RATE<I,J>/~DELXX•DELYY> 2280 
·-··-1-~ D = .-T~hPH l C l • 1, J) +CT 4 • T_3_:R ~_()) ~_Ptf_I Lti.JJ_l!!_T4_•e-~.lJJ_+1, _J )_~B._~--~~~~o_y_§_~M ( l __ 229 0 

1 • J, • c HE• o c 1 , J, "PH 1 < 1. J, 12 , o >.PR ec 1 P. PR ec r A I c 12 , • 3 6 o o -, • 3 6 5 , • 2 • , , 2 3 o o 
·----- __ G(J)=CD•~_G(J•_1)) W . 2310 

19 CO~TINUE 2320 
C 2330 ·- c--·-· ·· ·· ·---- ·---·-----------------------------2340 

--~--- CAL.CULATE_ HEAD VALUES __ F'_QR ROWS or MATRIX ANO Pl.ACE THEM lN , 2350 
C TE~PORARY ~OCATlON TEMP ' 2360 

-- --- N03:0IMW~2 . _ .. 2370 
If Cl,GT,2> GO TO 23 2360 
D0 22 KN04:1,N03 2390 
NO 4: DI M\,i°;-K N04____ 24 0 0 

_ t f C T ( l , ] O_ 4 > > 21 , 2 0 , 2 '- 2 41 0 
20 TEHPCN04)::STRT(I,N04) 2420 

GO TO 22 2430 
21-TE "iP < N04l•G C NO-•f> ;,-BE-( NO-;ffi'fEHPfN0◄♦ 1) 2440 

--=22 CONTINUE 2450 
-Go ·ro-·21--· 2460 

__ .23 00 26 KN04a1,N03 2470 
-- -NO 4 :0-I M~i;KN04-- - 248 0 

____ P_H IC 1 ... _1_1_N_04 > :s _!EH!_( N~4) 249 0 
If <r<I,N04>> 25,24,25 2500 

_ _____;:2:,_4_TE~JJ!04 > •STRT Cl; NO ◄) 2510 
GO TO 26 2°520 

25 TE~PCNO4)•GCNO4)aBE(NO4)•TEMP(N04•1) 2530 

.. 

: ;··: ••, -
'. ·. - ... '• 



--- -----26 - CO'JTl NUE ___ -- 2540 
27 CONTINUE __ .. ·---- ____________________________ 2550 

C 2560 
C _________ 2570 

__ c ___ ·--PRINT our HEAD 01sTRIBUT°i"ON_A_T ___ e_veiv KTH TIME STEP 25ao 
_· _____ Jr ( MOD (_KT~ KT.~ )J 29,2812~-- 2590 

28 WRITE (6151) KT,O~~T,SUM,MJNS,HRS~DAVS 2600 _ c_____ ____ __ _______ 2610 
C 2620 

-- C ___ IF' A CHECK OF' _ THE_"~cu1v~c.Y_OF'_JJHL __ C.Ol1PJJ.TAIJJ)NS 1 S D.E_$J..BE.D.Jj;J1Q.Y-=-E __ 2630 
C THE C F'ROM COLUMN 1 ON TH~ FO~LOWlNG CARD 2640 
C __ CAL.L CH~C_K 2650 
C 2660 

__ C________ _ ___ .- ___________________ ___ 2670 
C IF' NUMERICAL OUTPUT IS DESIRED REMOVE THE C PROH COLUKN 1 ON THE 2680 

_C ___ F'OLLOW t NG __ c_~ 2690 
CALL PRNT1 2700 _c _____________________________ 21_10 

C 2720 
_c'----_l f _SYMBOi.. l C OUTPUT LS D~lRED REMOVE THE C FROM COLUMN 1 ON THE 2730 

C F'OLLOWlNG CARO 2740 
_______ CALL PRNlA.._ _ _________ ___._ _____________ 2750 

29 CONTINUE 2760 
_c.__ ------------------~----------2110_ 

C 2780 
C..._ __ F' 0 LL OW S.lJ1 IL IAJLfR_O_c.fil)JIB.E.,.__......_F_.OCLJRC......X.C...,OL;..,' U ..... H.u.:N...,,.S'---S.01<...f' __.M ....... Ai..,Iu.B:....e.l=X~• S..__.Tl...'-H.:.r.JAL..LT_coa..;:N_,_,S .... I ...... 0--=E..u.R.-=..E o ____ 2 7 9 0 
C FOR ROWS 2800 

___ KT:KT+1 2810 
SUM:SUM+DELT 2820 

___ HRS:SUM/3600~. 2830 
M1NS=HRS~60 1 2840 

__ OAVS=HRS/24 1_ 2850 
IN01=01M~~1 , ; 2860 

I 
________ DO 41 J:2,DP,H" 2870 

00 33 I =·2, l N01-- 2880 
__ I F'_(_T_( .I..,_lli_~_, 33 3 0 289 o 

-c , 29of 
C__ I 1 2910 

-C CAL,-CULA.fEVAL(ie°S-fOFf7oe~XX AND DEl.. YV 2920 
30 DE~XX:DELX 2930 

- -----RHO= S C I ,-J-, ) DE~ T 2 9 4 f 
DE~YY:OELY 2950 --c 2960. 

C 
• • • • ~ ~ ,,·f , • ' • I . • Iii' • ' ► • t • . . • •, . . 

___ , ,_._,_IJ_t.....!J __ ,_. '-~-'--•-• .. iJ._U_L• .. Ll...L•., , , , , , , , , , , , , t,,, , •. , , , , , , , •,,,,,,,,, ., , , , 297 0 
C 2980 
C~_CALCUL.ATE_ AVERAGE_ VA\.,UES ___ OF' _T_c BE_T~~EN ADJACENT NODES 2990 

T1:(TCI,J~l>•T<I,J))l(2,•DELXX••2) / 3000 
___ T2•.C.T(J_,_J_t.1)_•TJJ , __ JJ)/12_e_~DE_~_X_X_~_•2J _________________ Jo10_ 

T3c(T(I~1,J)•T(l~J))l(2 1 •DE~YV••2) 3020 
___ _,_T.....:..4 _• tJJ l.~ .. L.JhlJJ .1.Y1 > ) I C 2 1 • D E.Ll~. • 2 ) 3 0 ~ j)_ 

.. 
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( 

--------- 1, c r·cr"~J-;;.-1 >: E6~ o ~ o·,-,-f~-o--,-o 3040. 
___________ 3050 IF CT<t,J•l),EQ,0,0)_ T2=0,o ________ _ 

IF CTCl•1,J),EQ 1 0,0) T3=0,0 
.. _ __ _ __ . 1 r c Tc I• 1, J > ~ e 0, o, o > r ◄ ~ o, o 

3060 ____________________ 3070 

C 3080 , ___ c _____ ... ____ . _ .... _____________________________ 3090 
C CH~CK WHETHER NODE IS A~ONG A STREAM OR ON A LAKE 3100 _c_____ __ ________ 3110 
C 3120 

__ C___ CAL.CUI.A T_E ____ VA!i.VSS ___ f0fLe.Ml~!f~T-~RSJ.,.LC-'ANlL8E - 3130 
A:T3 . 3140 

_____ .C=T4 _____________________________________________ 3150 

a:.T4-TJ~RH0-K0VERMcl,J)/2; 3160 
_____ W=3•A•BEU;1>__· _ 3170 

BE(l)~C/W 3180 
_C_____ ___ ______ _ ________________________ 3l,90_ 

C 3200 
__..C __ CH~CK NOOE F'OR POS~ 1J3j.E W~L.L LOCATION 3210_ 

RR:QRE 3220 
RW:0~0 3230 
·1r (R4TE(l,J)) 31,32,31 3240 

__ 31__RW:-RATE_(J, J > / C DELXX•DEI,,. YY )_ _____ _ ___________________________ 3250 
32 D=~T1•PHICI,J~l)•(T1•T2•RHO>•PHifl~J>~T2•PHl(I,J+1)+RW-RR•KOVERM(l 3260 

----•-~, J >_•<HE ~~<_l ,_J)__-_P~L< 1, J) /2, O > •PREC I P•PRECt Al ( 12, •360 0, •365, •24, > 327 o 
GCI)=(DwAoG(I-1))/W 3280 

___ R_CONJlNl.l~-- -----·· 3290 
C . 3300 

___ c 3310 
C CA ~CULA fff HEAD--VAI{fE-Sf'CfRCOLUMNS OF" HATR l X AND PLACE 1 N TEHPOQ_ARY 3320 
C LOCATION_TEMP 3330 

N03=DIM~"2 3340 
---- IF' CJ, GT, 2 > GO TJL3] _____________________ ..._ __ 335 0 

00 36 KN04=1,N03 ' 3360 
NO 4 =DI ML._•_KN04 _ 33 7 0 
lF CT(N04 1 J)) 35 1 34 1 35 3380 

__ 34 TE~PCN04):STRT(N04,J) 3390 
.. GO -TO 3 6 -- 3 4 0 0 

-· __ 35_ TE MP ( N04J..!._G (_NO~.) ~BE ( N04) •TEMP C NQ4+1) 3410_ 
36 CONTINUE 3420 

____ GO TO 41 .... __ 3430 
37 00 40 KN04:1,NOJ · 3440. 

N04:DIM~"KN04 ___ 3450 
PH IC N04, -;;1·~1 > = r·eMPTN.04-) 3460 ... , 

. ! ___ _l F'_ CT ( NO~_, J) ) ___ 3_9 i_;5_f!, :59 34 70 
38 TE~P<N04)sSTRT<NO~,J) , 3480 

____ GO TO 40 · · . 3490 
39 Te MP c N04, 8'G(~f04) •BE c N-0◄ > • TeMP(N04•1 > 3·soo· 
40 CONTINUE 3510 
41 CONT I NUE 1 35-20-

·i 3530 c 

.. 



-·-· --- . - ····- -·· --- --------·---------------------,-----c ·3540 
C · PH I NT OUT HEAD DI STR I ~UT I ON ~l ~VJ;_R_'f __ L TH___Il.t!S _ _$_T_E~ ____________ 3550 

--- -- .. IF" (MOD(KT,LTH)) 43,42,'43 3560 
______ -l2 __ WRITE Cl>.,51) Kl',D~LT,SUM,MINS,HR5..J..DA.'l.,S 3570 

C 3580 
C__ _ .... ____ ____________ 3590 
C tr A CHECK Of THE ACCURACY OP THE COMPUTATIONS 1s CESJRED, REMOVE 3600 

_ c __ THE C r R0'1 C OLUMJL.L0.tLJ.HE....Bl~l,.OW..l.N.G_C.AR..-D ____________ 3610 
C CALL CHECK . 3620 

___ c ... ·•····-----------------------------------'--3630 
C 3640 

_c tf ____ NUMERJCA\. __ OUTPUT IS DESIRED REMOVE THE C f'.ROM COLUMN 1 ON THE 3650 
C F"OL.LOw I NG CARO 3660 
__ CAL.L. __ PRN.11 ___________________________ 3670 

C 3680 _c__ _____ _ _ __ _______ 36 9 o 
C IF" SYHBOLlC OUTPUT lS DESIRED REMOVE THE C ,ROM COLUMN i ON THE 3700 

_C __ ._F"OL.t.OW l NG __ C:_~B.O ~_710 
CA~L PRNTA 3720 

__ ---~-CO'IT I NUE__ _ _ 3730_ 
C • 3740 

_c ____ Ci\ L,CULA TI ON F"O~_ f'I...A.lE.13..lAL.~~I.A.N.C.E_e_u.Bf.O.S.ES 3750 
DO 44 1:1,DIML 3760 

____ DO 44_ J;_t,DIMW____________ 3_77_0_ 
44 SU~N:SUHN+DELT•DELX•DELY•KOVERMCl,J)*(HEAOC1 1 J)~PHJ(I 1 J)) 3780 

__ SU.MB=SUM_B_+SUHO,..SUH~L- 3790 
C 3800 

___ c A OJUS T Lf=NG TH OF'· .T.Ute __ $lE 3810 
DELT=DELT•~25•DELT · 3820 

-~KTct<T+1 _____________________________ 3B30_ 
C 3840 

~ ___ c_ _ . _ ___ ______ 3a50_ 
C DETERMINE WHETHER DESIRED PUMPING PERIOD HAS ELAPSED 3860 

__ c ___ OR _THE LIMITING _NU"18EfLFOR __ IJJ1E STEPS HAS BEEN REACHED~ IF' EITHER 3870_ 
C HAS OCCURRED TERMINATE PROGRAM 3880 

If_ JKJ_,LJ,Nl,J_tlTJ __ GO TO 1J 3890 
W~ITE <6,57) NUMT 390~ 

__ ._.is_ WRITE __ (6_1?8) . / 3910_ 
DO 46 1=1,DIML 3920 

__ 46 WR l TE __ (J>_L.?_0 L. I, tP_~_UJ, J.lL~.L.PJ HW > 3930 
ST:>P ~..___ '. 3940· 

_<;__ _ ____________________ 3950_ 
C 3960. 

__ 4J F"O~MAT_ (1H0,41X,2:tHRATE_~AT_RI_X_;cu_,fJ.J.SE_~)_ _______ --=,_...,...,· 3970 
◄ 8 ro~HAT (1H1,16X,15HINPUT PARAMETER//38HLENGTH or INITIAL TIHE STEP 3980 

__ 11~ SECON~S=rG10 1 3//45HMAXIMUM PERMITTED PERIOD Of PUMPING IN YEARS 3990 
2s, ~10, 3/ /53HM,\ X 1 MUM PERM fTTE-D-NUM-B"e'R--OF'-'flt.fE--fT-EP-Sfrfe·RfT°fON-SY=-,-4·00 o' 

__ __:3J9//59HF'LUX Dl,JE TO __ VERT_lCA_L, LEAKAGE PROM A CONF"IN.l_NG LAYER IN CF'Sa 401_0_ 
4iG10~3//34HGRID SPACING lN PROTOTYPE IN F"EET•,G10 1 3//36HNUMBER OF ◄ 020 

__ _.JC.5_,_,_NQ.O_~S IN COLUMN Of MATRlX•i14//33HNUMBER OE NODES .JN ROW or HATRIX 4030 
- ---~_.:: •. :•-·:·.~/'~;"~~--·::-;7;!. ·7:·_:~---- ~-' ·. . ._; -~-~ -::;--,··· -- ·:~ - -. 

. . ··. ·.".:•' . ' .. . ; .. •'. 
·~--~ ... -~•.;,:··.·.. ~-; ~-, ·.: ..... 

:,_:; -~i>'.;:\i>: ~ .. .':·_:. · \:\ . i:.::· - -~'· I::·:~:~ 



6:,J41i,--· ---··--·······--····•-···•··-·-- 40 

49 F"O~MAT (1H1,34X,39HTRANSHISSHULllY. _MATRIX, (GP0/f"T)•10•••3)._ _ _ ___ 40 
50 rlHMAT C1H0,l4,(1X,20f6,1)) 40 

-··-· __ . . ·- 51 r O q MA T. ( 1 H 1 , 3 5 X , 16 H I TE R A T I ON NU H BER , J 1 D / 3 0 X , 2 8 HS I Z f: 0 f _ T I ME_ S TEP 1 N _, O 
1 S:COt~DS=,G10,3/20X,48HOURATION or PUMPING AT THIS PRINTOUT IN SEC 40 
20No s = ,_~ 1o.3/56 x, BHM. p~_v1es~ ,_G1 o.~.3£21,X,_6.H.H.0_URS.~ ,_G10 .• ~ /~6X,_5HDAJ_S.!..J r 1 4 o 
30,3) . 41 

•·----·- 52 FO q MAT_ < 1 Hl, 54 X, 26HSTOR AGE coer.r 1_c t ENl_.HA T.B 1 X )_ ____________ -- -· --·--··-'--·41 
53 ro~MAT (1H , 14, (1X,20F6,2)) 41 

________ 54 F'O~MAT __ (1H1,4QHPTJME(MAX .TIME F"OR. RAj_ES .. T~AT fOLL.OW) • _tf"1~12//19H_41 
1PR:cIP(lNCHES/YR) =,F10,2//39HPRECIP; RECHARGE TO AQUJrER (lNCHS/Y 41 
2R > =, r j__Q 12//3O HnEk, H INJJ _ _J_U1_E_SJ];..P_LN_5_E_C) . = 1 f"--1_0 dlt_.___ 

0
~_41 

55 FORMAT (1H1i33X,66HHVDRAU~IC CONDUCTIVITY or STREAM OR LAKE BOTTOM 41 
1 OVER ITS THICKNESS> ___ 41 

----56 F"O~MAT---, 1H1 1 35X, 51HTHE--{AC-iie--o·r HYDRAUL. Cc7n:"fofN_R_f'lER-0-RLAKE-fr--41 
lEET > > ______________________ 41 

57 FO~HAi-clH ,a11oi·---· 42 
-- 58 FO~MAT (1H1,34X,S2HHEAD IN THE AQUJrER AT THE ENO or THE PERIOD IN 42 

1 F"EET) 42 
_________ 59 fQqMAT_ <1H1,15X,66HI~.I_TJ!I._V~L,UE OF' HYDRAUl,lC HEAD IN AQUirER <ree 42 

1T)+1OO0 rT=ALTlTUDE) . 42 
6~ _ _ro~·MAT_(_F'1O., Q_, ~ I 10 !]_F'_10 1012 l 10~2f'10 10) 42 

--6\ f"ORMAT (8F'10,2) , 42 
62 ro~HAT (1HD,14,(1X,14E9,3)) 42 

--- M -· a 
f55-•ro_R_D_S_0r-MEf1O-RY--USE0~BY1HTS-c-o-;;rp 1 LAT l ON 

---·------

I 

., 

' .. . . . .. . ..• 
. I ·,: :·~· .. !~ : . • 

: ,• \: ... ,,.._, .. 
. ' 

,. 

" 

- . 



------=s~u BF OU TJ NE - p RN TA___________ A 
C THIS SUBROUTINE PRINTS OUT THE HEAD MATRIX AS ALPHABETIC CONTOURS A 

_____ C=--O-"----'-M_MO ~ _e_H l 1 SU_M, PE L.X, D H:11 .. ,J)_t_Mw__,_s T RT, RATE, S, J'P(;R_, DJ_LS_UM ,_P_8E____kl_f__J PRE"----=C---'-f ___ A --
1 A, PUMP,TC32,48), HE AO (32,48), KOVERM, SUHB, RR A 

____ ___,,____.N_TJ;_c; EFL P IM ~J _DJ H~L ___ ~-- . A 
REAL RATE(32,48),SYM(39),PRNT(51)1STRT<32,48),K,S(32,48),KOVERM(32A 

____ L_4JU A 
DOUBLE PREeISfON PHl(32,48) A 

____ _,_WRllE_ __ _t6, 5 >____ ______ _____________ _ _____ A 
DATA ·SYM/2H35,2H34,2H33,2HW ,2H31,2H30,2H29 1 2H28,2H27,2H26,2H25,2HA 1 

____ _..1_:?_!1-2H_~3_, 21.f g_4_.__2Hii, 2H? Oi 2H1_2_, 2H_18 i 2~17 1 2Ht~, 2H15 ,_2H1,~, 2Hl_3,? Hl~ i 2~1L_t 
21,2H10,2H9 ,2H8 ,2H7 ,2H6 ,2H5 ,2H4 ,2H3 1 2H2 ,2H1 1 2HO 1 2H• ,2H* A 1; 

-----'3'-"1 21-1 A 
DO 4 lB=1,DJML A 1 

____ ___.,D Q_3____J_f3_= L [)_L'1JL ___ A 
K:PHI ( IB,JB)"(STRTC IB,JB) .. 36;49) A 11 

____ __,,!'-'--F'__._( -'-'-K _.__1 GJ t3 6 , 4 9 ) PR r-JJ ( J ~_l?_S_Yl1J 3 9 > A 1 · 
IF' (K,GT~36,49) GO TO 1 A 11 
IF' CK,LT,1,> GO TO 2 A 1~ 
N:;:;I( A 21 

-------'-P_,__,__R ,_,__N T,_,('--"'J'-"'-8} = S V_M ( N A 2: 
1 If (RATE<IB,JB),GT,O~) PRNT(JB):SYM(9) A 2: 

_____ I,,_,_F'--=( RA TE (J B1_JB )_1 L T_1 0 ~J __ PRNT (JS> :SYM ( 4) A 2: 
If CPHJCIB,JB),EQ,STRT(lB,JB)) PRNT(JB>=SYM(37) A 2 4 

GO TO 3 A 2! ----------=-
2 PFfNffJR)=SYMC38) A 2t 

---~3__,,CONTINUE _, A 2: 
4 W R I T E < 6 , 6 ) < P R iH ( ..f B ) , J 8 i: 1 ,· D t M W ) A 2 ~ 

------'-W-'-'-'RlTE (6,7) A 2~ 
RETURN A JC 

C A Jj 
C A 3c 

-----=5_F:__QBMA_l_J t ~1 i_~Q ~, 32_HJl,._fHABET IC CONT_Q_l)_RS fOR ORAWOOWN) A 3: 
6 FORMAT C1H0 1 32A3) A 3• 

----'~fORMAT (9HOLEGEND,,/50HORAWDOWN rRoM 0•35 rEET REPRESENTED BY SVMBA 3~ 
10~S o ... Z/57HORAI-IOOWN --GREATER THAN -35 FEET--REPRESENTED -f3Y-THE--SVMBOCA ____ 3~ 
2 •l60HAREA Or INCREASED HEAO(GREATER THAN ORIGINAL) INDICATED BY A 3, 
3) A 3€ 

END / A 3~ 
l 

890 WORDS OF' MEMORY USED BY THIS COMPiiATtON 
--------- ~~------------------
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19,3?6 

_____ SU~B~ROUT_INE_ PRNT1_ B 
C THlS SUBROUTINE PRINTS OUT THE HEAD MATRIX IN NUMERICA~ tORM · B 

_____ C~O.t-1t'10JL PHJ j SUM, DELX; Pl ML., OlMW, STRT, RATE, S, TPER,JJ.tf SUM, PREtJP,P_BEIT_l3 ___ _ 
1A 1 PUMP,T(32 1 48) 1 HEAD(32 1 48),KOVERM,SUMB 1 RR B 

------'R~E AL,, __ R i\._I_E ( 3 2 , _ _-1 ~J_, _DD NJ 5JcJ I .Sl 8J_tl2..1~_eJ._1_SJ 32-'--4_e_W_D V EJUlt32-1 4 8 ) B 
INTEGER DlML,DIHW · 8 

----~D~0..U.8L_e___.E_~E~l_~J ON PH I ( 32, 48) B 
WRITE (6,8) . B 

_____ ,.....,1 r JJU!!W, L. t1-~2J __ G_o_ To _1_ s 
LlMROW=OIMW/2 B 

----~G.LlQ__i B 
1 Ll~ROW=DIMW B 

____ 2=--=D LL1~.1tl.] LMJ.... B 
DO 3 J=1,~IMROW B 

___ 3:--..=DDN CJ> ::STRJ CJ ,_J ) .. PH LU, JJ ____ B 
~ WRITE (6,9) I,<DDN<K),K:1,LlMROW) B 

-----~If (Dlt1-W~LJ'.L~2J __ G_Q O 7 B 
WR!TE <6,10) B 

_____ L.._.._I'-1-'-CRO_l=LIMROW+ B 
LIMR02:DJMW B 

_____ DO 6 ___ l_~ 1 t DJM1_ B 

-
1 
1 
1 

1 
1 
1 
l 
1 
1 
2 
2 

00 5 J=LIMR01,LIMR02 B 2: 
____ 5 DD_~_( JJ = S_J_R_T_Lt, J > c: P 1:iLLW L____ ______ B 2. 

6 WRITE (6,9) I,CDDN<K),K:l..lMR01,LlMR02) B 2, 

C 
C 

7 RETURN B 2~ 
B 21 
B 2· 

8 F'ORMAT (1H0,38X,2QHORAWDOWN IN fEET(1--)-/_/_) ___________ -;:B=---21 
9 tORMAT (1H ,I4,26F5 1) B 2c 

____ 1_o_r_o RM AT c 1 Hf, 5 ax-,- 2 o ~ o RA w b o_w_N_I N_f_E_E~-T-c-2-, -,-,-,-----------e~--031 
END B 3• 

~892 WORDS OP MEMORY USED BY THJS COMPILATION 



----~SUBROUTINE CHECK C 
C THIS SUBROUTINE COMPUTES THE ERROR IN THE SOLUTION ON A MASS C 
C B ~LANCE __ BAS l S _ ___ _ _________________________ _ _____ _ _______ ________ __ _ _________________________ C __ 

COMHON PHl,SUM.DELX,DIML,DIMW,STRT.RATE,S,TOT~,otrSUM,PRECIP,PRECFC 
------=1A~fUMf, l (3f, 4 8J_,l:ff;!P f 3?_1_'t6JJ.KO_VERM L5__l)l1._Bj RR . C 

INTEGER DIHL,DIMW _ C 
------"--RE_!_~ __ R_~l'= ( ~-21 _4_lU__1_~_t3~, '!JU_,_Sill___Ll_2, 48 >, KOVERM C 32, 48 > C 

DOUBLE PRECISION PM1(32,48) C 1 
_____ T'--""OJJ .. ~]-1. __ C 1 

00 1 IC:1,DIML C 1 
____ ______,p"'-'O _1 ___ .)_C::l1..P __ P1 __ W________ _______________ ____ C 1 

TOTL=TOTL+S(IC,JC)*DELX*•2•<STRTClC,JC>~PH!CIC,JC))+RR,DlfSUM•DELXC 1 
____ __,,,1'--'-•0.;_kX~-- ___________ C 1 

IF' CT(IC,JC),EQ,0,) GO TO 1 C 1 
----~PE.R=J.P~R+PRECJP*PR!,:CfA~DELX*_o2•0JfSl)MI(.12-1*3~QO, •36?_1 o24,) C 1 

1 Ir (RATEClC,JC>,~T,O,O> PUHP:PUMP"RATE<IC,JC>•OIFSUM C 1 
--------'T'--"O.__I L ~!1) H, ~_T PE 8_!_$_!.J M ~ C 

OlFf:PUMP~TOTL C 2 
____ _____,_P--=E~C_NT=_( DJ ff /PUMP_) 6 10 0 I C: 2_ 

DIFSUM:oirSUM/(24, .. 3600,) C 2 
-----~WR~I TE __!_6_12l_ __ 1Q1.L I PlJM? 1 D 1 FF~ PER...C1il..t..OJ.I..SUM I SUMB, TPER C 2 

RETURN C 2 
C C 2 
C C 2 

___ ___,,2~F'ORMAT (65HOOIJANTITY PUMPED ACCORDING TO CONE OF DEPRESSION IN CUBC 2 
1IC FEET= ,G1~,5 /~9HQ~ANTITY ~UMPED ACCbRDING TO WELL DISCHARGE IC 2 

----~2N CUBIC FEET :,G15,5 /51HESTIMATE FROM PUMPING LESS ESTIMATE FROM C 2 
ifiFfAWDOW N--:, G 15. 5 / 4 fHD l F'F ERE NCE- A s--f PERCENT or··v ot:uME PUMPE ti:, Gl 5C 3 

____ i~-~--ll,7_HT I ME PER I O_D,_DAJ~=, G15 1 5 __ /2~_tf_N~T-~_QlJ~J)_ARY E_FTECT, CU, FT:, G15 1_(2__ ____ 3 
55 /20HPREClPITATION,CU,FT:,G15~5) C 3 

ENO C 3 

~~e~_~ORDS OF' MEMQ_~_y USED BY TH IS COMP IL.AT l ON ---"~~------------------



. . 

. ·-- .. ----·--- - --·-·--·-·--------~------·· ···-·· ____________ .,__ __ 
ITERATION NUMBER. 3J5 

SIZE Of" TIME STEP IN• SECONDS= 0 i394E 07 ______________ __. 
OF' ?UMPING AT THIS PRINTOUT IN SECONDS: 0,142E 09 
.. ____ . M.J_NUTES~ ___ 0'~23?_E _QJ____ ... 

HOURS= 0,3Y4E 05 '.-, r · , ----
- ____________ . ·--------------•·· _________ . __ ...... -------·-------------·-···--------- __ ___ DAJ~:s 1642_,?00 _____ _ 

r 

_ DRAW O OWN ___ I~ _ f' EE T ( 1 ) _ 

' 

' ,. 
I 
t 

I 

":-, 

QUANTITY Pu~p;o ACCORDIN~ !O co~e or DEPRESSION JN CUBIC F'EET = 0,30260E 10 
QUANTITY PUM;>EO ACCORDlf~G TO WELL DISCHARGE IN CIJBIC fEET = O.J0255E 10·-~---~----
ESTIHATE fR0~ PUMPING LES~ cS,-IMATE F'ROM DRAWDOWN = -0,48816E 06 

-----DIF'f"ERENCE AS A PERCENT Of VOLUME PUMPED= -0,16135E.;.0f____________ -------
TIME PERl0D,DAVS: -365~00 
NET BOllNOAqy E: ► F'ECT,CU,FT= - ;0,51274E 10 
PREClPITATIO~,cu,rT= oi1u1;1c 11 

>· 

••--·-------------

t. 
i 

-· ------· - .·--•· -- .... ·- - __ \ 

: 'ti) 

~ 
"'I:! s; 
8 
1-3 
-~ 

1-3 

, 

:i::,. 
"'I:! 
"'I:! 

·tzj 

~ 
H 
>< 
t:::I 

4 

, 



.. ·. 

··--------·-··· - f TERA TI ON NUMt3ER ·~. ·--·· ...... 7 43 ____ _ 
SIZE or TIME STEPIN SECONDS= 0~394E 07 , 

·-··-··- .. DURATION or· PUMPING AT THIS PRINTOUT IN SECOND~= O~J31E-09·---·-; 
.. . .. MINUTES= o·.552E 07 .•· 

J------------"------------ --- - · ···- · ······· · · HOURS= o,9Zoe· ·os--~· -----•.•. ·-

·----·-- . . . -

DAYS;s 383?,500 
····-······-··-•··· .. --'---- ---

ORAWOOWN IN F'EET(1) 
- ··•··•·•-•-···· •··-···-----------· ·-·--··-··-··- ··- .. . ...... ····· ·--··•- .............. ·--· --~ 

QUANTITY PU~P;D ACCORD{NG TO CONE OF DEPRES~ION IN CUBIC F'EET = 0,87~93E 10 
OUAI-JTITY PUMPED ACCORDING-TO WELL DISCHARGE IN CU~IC fEET = 0,87890E ·10·-----··--
ESTIHATE F'RO~ PUMPING LESS cSrJMATE F'ROM DRAWOOWN = -0.26189E 06 
D l F' F' E REN CE A S A. PERCE N T Of V O L UM E PU t1 PE O : - O , 2 9 ? 9 7 E - O 2 . . --- . --···- .. 
TIME PERIOD,OAYS: -J65;oo 
NET BOUNDARY E~FECT,CU,FT= . :o,12,4oe 11 
PREClPITATIO~,:u,fT: Oi214~2~ 11 

, 

. . 
• 

/ 

4 



---·----·-·-·-- - -·-·- -- . ---------- - .. -

: ITERATION NUMBER 1287 
SIZE OF TIME STEPIN SECONDS= o;394E 07 

or PUMPING AT ·THIS PHINTOUT IN SECONDS: 0~58Jro9 
MINUTES= 0;972E 07 ~· 

---H(:>°URS= ·o·.-162e-·06 _____ · --· 
DAYS~ 6752,500 -------

DRAW DOWN J N f EE TC _1 _) ______________________ _ 

. , . 

, 

QUANTITY PU~PEO ACCORDINU TO CONE or DEPRESSION lN CUBIC fEFT: 0,18940E 11 
. QUANTITY PUM~EO ACCORDING-T6 WE~L DISCHARGE IN CUBIC fEET = . ·o.i~940E 11- --

/ ESTIMATE FRO~ ~UMPING LESS ~SiIMATE FROM ORAWOOWN = •!7152, . 
. '-f---·o I FfERENCE AS A PERCENT 0~ VOLUME PUMPED= -o, 90562E;..a4 ~·--·-·--··· - -------

TI ME PERlOD,DAVS= -365;00 . . 
NE T BOU N D A RY E ► F' EC T , CU , F" T : -· .:. 0 , 1 9 2 8 6 E 11 
PREClPITATIO~,cu,rT: Oi3~0~3E 11 

·. · __ •·· ... ·--·-· ·••·------ ·--1 
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