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ABSTRACT

An interactive data and model generator is developed that is intended to bridge the
gap between planning engineers and the mathematical programming systems approach
to municipal and regional water supply planning.

The optimization objective is to minimize total annual cost of existing and future
alternative source-related water supply facilities with respect to capital investment and
operation and maintenance costs. A matrix generator is developed which formulates the
necessary hydrologic, demographic and stochastic municipal water supply data into the
format of a mixed integer linear programming problem for system optimization. The pro-
gram then calls the integer programming algorithm, solves the optimization problem, and
outputs a report in a format and language designed specifically for the problem at hand.
All of this is accomplished in interactive mode with the user simply answering questions
which are asked by the program.



ACKNOWLEDGMENTS

This is a report on work which was supported by the State of Utah (UWRL project
WA23) and supplemented by funds provided by the Department of the Interior, Office of
Water Research and Technology, under P.L. 88-379, Project Number B-125-UTAH. The
work reported herein represents, with some minor additions and minor modifications, the
M.S. Thesis of Paul E. Pugner.

The authors wish to acknowledge the valuable assistance of the following persons:
Mr. Jesse Grodnick, Burroughs Corporation, and Mr. Karl A. Fugal and Michael R.
Stephenson, USU Computer Center.



TABLE OF CONTENTS

Chapter Page
I INTRODUCTION . . . . . . . . . . . . . . . . .. 1
II'  REGIONALWATER SUPPLYMODEL . . . . . . . . . . . 5

ModelScope -« .« : & 4 & s 5 o« v % wleEn e eseds 5
Model Structure: . - o v s« v e & & o6 s v mngirade 5
Subscript notation 5
Variable description . 6
Computer variable names . 7

III INTERACTIVE INPUT DATA GENERATOR WITH SAMPLE
PROBLEM . 9
Sequence of Segments . 9
Input Data Structure ; 9
Sample Problem Description . 9
Program Execution . 9
Segment 1 (zone number and name definition) . . . earete i & 9

Segment 2 (seasonal information, zone populatlons and
demand requirements) . .  FPIERT ) pehme s p s 10
Segment 3 (existing well mformatlon) % arwan pl o e ap 11
Segment 4 (existing spring information) . . . o Lt e e 18 11
Segment 5 (existing treatment plant mformatlon) e s B 11
Segment 6 (existing and proposed interzonal connections) . . . 11
Segment 7 (proposed future wells) . . . . . . . . . . . 12
Segment 8 (proposed future springs) . . o e B o 12
Segment 9 (proposed future treatment plants) sp TRt [l B 13
Summary suggestions . . . . . . . . . . . . . . . . 13
IV MODEL GENERATION AND SOLUTION . . . . . . . . . . 15
GAMMA Description . . . . . . . . . . . . . . .. 15
Matrix generation . . . . . . . . . . . . . . . . 15
Reportdescription . . . . . & « « « « & 5 5 o & o 16
TEMPO Execution and Model Generation . . . . . . . . . 16
Model Solution and Revision . . . . . . . . . . . . . . 16
IPSolutionPhase . . . . .« . & o 5 & & & & W @ ow s 17
MIPSolutionPhase . . . . . < & & « « « o o o = & o 17
Sensitivity Analysis. . . . & « <« & i s & o 5 5 . = 5 s 18
BatchTEMPOExecution . . . . . . & « o &« o o o s = 20
Large Problem Modifications . . . o P T ol i S 20
Decomposing Problems for Large Models s e el SR L L 21
User Completion Procedures . . . . . . . . . . . . . . 21



TABLE OF CONTENTS (Continued)

Chapter

V  RESULTS AND CONCLUSIONS

Sample Problem Results
Recommendations
Summary

SELECTED BIBLIOGRAPHY
APPENDICES

Appendix A: Interactive Data Generator Sample Run (Using
Input Data from Appendix C) and Listing of MODELDATA
File for This Problem which is Created by Data Generator
Program (Appendix B) . ; .

Appendix B: Interactive Data Generator Program Llstmg

Appendix C: Sample Problem Data Input Worksheets

Appendix D: GAMMA Listing For Model And Report G(.ene.rat.xon

Appendix E: Published Report For Sample Problem .
Appendix F: TEMPO Procedures—MACROLIBI
Appendix G: Model Revision Example . .

Appendix H: TEMPO Output For Optimal MIP Solutlon
Appendix I: RANGE For Optimal MIP Solution



LIST OF FIGURES
Figure
1 Main functional user operations and data flow .

2 Sample problem service zone locations

LIST OF TABLES

Table

1 General form mixed integer programming (MIP) water supply model .

Page

15

Page



CHAPTER 1

INTRODUCTION

Planning for use of multiple water sources for
municipal water supply is becoming an increasingly
more difficult task for the engineer and planner. With
the growing complexity of the systems, regional and
community interconnections, and the rapidly increas-
ing costs of materials, labor, and power, the engineer
and planner need to use a systems or operations
research approach to regional water supply planning
in order to select the best combination of source
related water supply facilities for their municipality
or region.

This report is the second resulting from a
program at Utah Water Research Laboratory in-
vestigating the capabilities of integer programming
in water resource planning applications. A previous
Utah Water Research Laboratory (UWRL) publica-
tion (Hughes et al., 1976) reported on a project in
which two types of problems, a regional water supply
planning model and a river basin management model,
were optimized by using several different integer
programming algorithms. One conclusion was that for
these types of models, MXINT, the integer program-
ming (IP) algorithm included in the TEMPO mathe-
matical programming package on the Burroughs
B6700 system, has computational efficiency and
flexibility which is at least equal to any of the other
IP codes which were evaluated.

The computational experience reported in the
earlier publication verified that IP is a viable tool for
optimizing large regional water resource problems.
The advantages of the discrete decision-making capa-
bility of IP as compared to LP will be discussed later.

One of the difficulties in applying IP (or any
other optimizing procedure) to large problems is that
manual construction of the mathematical model is
time consuming. Hundreds of variables need to be
defined and given individual names for input to the
computer. Also, hundreds of constraints are required
to be constructed and named, and constants such as
right hand sides must be manually calculated. This
procedure not only requires much manual effort but
also provides considerable opportunity for errors in
the input data. A principal objective of the work
reported herein was the development of a procedure
which totally eliminates the need for manual con-
struction of the IP model.

A very comprehensive discussion of the integer
programming algorithms, a state of the art survey,
was written by Geoffrion and Marsten (1972). An
updated version of this original work explores “recent
practical advances in integer linear programming”
(Geoffrion, 1975, p. 1). Geoffrion (1975) also dis-
cusses improvements in the simplex algorithms which
are used by most mixed integer programming (MIP)
algorithms as their optimizing tool. The literature
reveals that in recent years some research has been
done to apply these algorithms to water resource
planning problems (Hughes, 1973; Bishop et al.,
1974; Bishop et al., 1975; Hughes et al., 1976; and
Klemetson and Grenney, 1975). However, the gap
between research and actual field applications is wide
due mainly to the amount of time required to
understand the model applications and the lack of
user oriented input interface programs.

This report describes an interactive data and
model generator that is intended to bridge the gap
between the water resource engineer and planner and
the mathematical programming systems approach to
optimization of water resources for municipal and
regional use. The procedure should allow the planner
who is not skilled in mathematical programming to
obtain optimal solutions to his planning problems
with much less time and cost than is now required by
a skilled programmer who must manually construct
the model. The matrix generator will formulate
municipal water supply data in the necessary format
to run as a MIP model for system optimization.

Data input is divided into nine segments as
follows: 1) regional zone number and name defini-
tion, 2) seasonal information, zonal populations, and
demand requirements, 3) existing wells, 4) existing
springs, 5) existing treatment plants, 6) existing and
proposed interzonal connections, 7) proposed wells,
8) proposed springs, and 9) proposed treatment
plants. One to four seasonal divisions and peak day
supply and demand functions are available. Segments
for proposed facilities allow multiple alternatives to
be considered for each zone defined.

The program was written to guide the user
through each segment and aid in eliminating errors.
Default values for many of the input data have been
included. For example, capital costs of proposed



wells are calculated for the user as a function of well
capacity. Pipe costs, power costs for pumping, opera-
tion and maintenance, and other dollar figures may
be input by the user or left to default. The default
values easily can be updated as changes in the
economy dictate.

Upon completion of this data input phase of
model definition, the user then executes the mathe-
matical programming package GAMMA-TEMPO avail-
able through the Utah State University (USU) Com-
puter Center on the Burroughs B 6700 computer
system to obtain the optimal solution of the plan
alternatives. Output consists of the activity levels of
all variables and sensitivity analysis for objective
function cost values and constraint values for the
non-zero activities.

An added feature of the matrix generator is
that if no proposed facilities are input (implying an
existing system), a unique form of the MIP problem is
formed. Since no integer variables are present, the
model becomes a strict LP problem which is efficient
to run. The optimization then will be for the
operation of the existing system.

Figure 1 gives an overall picture of the main
functional operations and data flow that are used in
this system. The first step is to input the hydrologic,
demographic, and stochastic data, and to make any
revisions necessary to the MODELDATA file. Then
the TEMPO mathematical programming system is
executed to input the model data, generate the model
and report and input the problem. The LP and MIP
solutions are obtained next, followed by the sensiti-
vity analysis of RANGE. Data flow to and from disk
files and to the system printer at each stage also is
indicated.
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CHAPTER 11

REGIONAL WATER SUPPLY MODEL

The water supply model developed for this
study is a modified version of the model developed
by Hughes et al. (1976). The structure is basically a
transportation problem which requires zonal demands
to be satisfied by flow from existing or potential
wells, springs, and treatment plants. Interzonal trans-
fers of water are accomplished by existing or pro-
posed conduits connecting the zones.

Model Scope

The model scope includes all of the source
related facilities (upstream from the distribution
system) that are normally encountered in any water
supply system with the exception of a long term
storage reservoir. If a treatment plant receives its
water from a reservoir rather than direct diversion
from a river, the model assumes that adequate inflow
to the plant will be available. The reservoir sizing
problem is assumed to have been solved exogenous to
the model. Such reservoirs could be sized as part of
the MIP model as demonstrated by Hughes (1972)
but only at the cost of a large increase in model size.
Such reservoir problems are better suited to simula-
tion type models.

If facilities such as desalting plants or recycling
of municipal sewage plants are to be considered as
alternatives to conventional facilities, they can be
included as treatment plants simply by making
appropriate adjustments in cost coefficients as indi-
cated later.

One might expect springs to be defined in such
a general model as wells with zero pumping costs. A
distinction is made, however, because springs are
often located great distances from service zones,
resulting in major transmission costs but very small
operational costs, while wells are typically close to
(or even within) the use area and are associated with
lower transmission but higher operation cost func-
tions.

Model Structure

A MIP model structure was chosen to enable
the separation of capital investment costs (integer
variables) and operation and maintenance (O & M)
costs (continuous variables). The integer variables

allow the build/no build option of discrete sizes for
proposed facilities which more closely duplicate the
actual alternative planning situation. The continuous
variables provide for the continuous function (cost/
unit) associated with O & M costs and allow use
factors to vary independently of fixed costs.

The objective function is structured to provide
for the least annual cost at a desired level of service.
The general structure provides for modeling from one
to four seasons and a peak day. Peak day constraints
were added because normally the level of capital
investment required to satisfy the peak season
demands is not adequate to satisfy the peak day
demands during an average year, and would also be
inadequate for peak day demands in an unusually
high demand and/or low supply day.

The general form of the MIP model is shown in
Table 1.

Subscript notation

The model notation requires four variable
subscripts according to the following indices:

service zone index (1,2 ... 1)
facility type as follows:

+ existing well

existing spring

existing treatment plant
future well

future spring

future treatment plant

season index (1, 2 ... K) (K<5)

1 = peak season

2 to K-1 = non-peak seasons

K = peak day

usually i+l or i-1, but may be any
service zone with potential direct
connection to zone i

implies a flow from zone i to
adjacent zone i (and conversely i'i
represents flow into zone i)
alternate size of facilities (1, 2 ...
M) M< 10 for existing facilities and
M<4 for proposed facilities.

i
j

AN H W



Table 1. General form mixed integer programming (MIP) water supply model.

Objective Function Minimize

Total Annual Cost >:z:cum ijm iz 1,21' ? n'mlu'm * z:Ezcukm ijkm + Z; z;cu]kmzu jkm
(i=1,2,.1
Demands? injk + 2' (Zi'ik - Zii'k) = dik (] =1,2 6))
i i k=1,2,..K)
Existing Supply Sources
Wells Xitkm < Dbilkm
Springs X2k = bi2k (l = 1, 2, l)
Treatment plants Xi3kmS bi3km k=1,2,..K)
Zonal transfers %u kS b,k (m=0,1,..M)
i |k
Proposed Supply Sources
Wells Xidkm - didkm I14m 0
Springs Xiskm - 2iskm lism =0 g=1,2,.0)
Treatment plants Xi6km - 2i6kmli6m < O k=1,2,..K)
Zonal transfers Zi'km - %i'km Lii'km <0 (m=0,1,..M)
Zi'ikm - 3i'ikm li'im <0

This is a generalized form of notation in which the peak day is defined as one of the seasons. See subscript notation for

index k.

Variable description

A description of the variables used in Table 1
is as follows:

Integer variables

L

ijm

lfm

integer variable denoting develop-
ment of a new well, spring, or
treatment plant j in zone i alternate
size m. Activity level indicates the
number of new facilities built.
Values are O or 1 for springs and
treatment plants, but higher integer
values are possible for wells.

0 or 1 variable denoting construc-
tion of a particular size m of
pipeline between zone i and adja-
cent zone i .

Continuous variables

Xijkm =

flow in millions of gallons (MG)
from either existing or proposed
facilities j (wells, springs, or treat-
ment plants) in zone i during season
k for alternate size m.

flow in MG from zone i to i' during
season k for alternate size m.

Technical coefficients for

integer variables
Agu = average capacity of source facility
ijkm S
]ijm during season k for alternate
size m.
A = capacity of pipeline ‘Iii'm during
season k for alternate size m.
Note: All a; and ag; continuous vari-

ables are either zero or unity and there-
fore are not shown explicitly in con-

straints.

Cost coefficients

A A
Sjm andcjy'y, =

Cijkm 2 Cj'm

Right hand side

di.k =

annual loan service cost
(fixed cost) in dollars for
constructing facilities I
and L respectively.

unit cost (variable cost) in

$/MG of operating facilities
Xji and Zy  respec-
tively.

average demand for zone i during

season k.



bjxm =  average capacity of existing source  This notation would lead to the following examples
facility j in zone i during season K for variable names:
for alternate size m.

Note: Capacities of new facilities are repre-
sented by “A” matrix coefficients as XW22B2 = continuous variable for the
described previously rather than being in supply from an existing well
the RHS vector. in zone 22 of size B (the

second entered) for season 2
Computer variable names

XFS14A3 = continuous variable for the
In order to provide variable names which are SUI_’PIY‘ from a PTOPOSCd
easily recognizable and which are acceptable to the spring in zone 14 of size A
naming conventions of the algorithms used, the (the first entered) for season
formal notation used previously in defining the model 3
was modified. An X prefix indicates a seasonal ) !
continuous variable, a P prefix indicates a peak day IFW22A = integer var.lable for a pro-
continuous variable, and an I prefix indicates an posed well in zone 22 of size
integer variable. For example: A
1. The j index was represented by the I1ZT1422K = mtefler vam:\ble for pl_'oposed
following descriptive letters rather than ZoRM \Emiter comgut f g
S orn: | zone 14‘ to zone 22 of size K
Em Cominibbs Notation | (indicating a 36 inch diameter
1 W (existing wells) i conduit)
2 B {existing springs) PEW22A = continuous variable for the
oAl e s R s iy gy from o
5 FS (proposed springs) e;ust;ng well in zone 22 of
6 FTP (proposed treatment plants) l e
[ PFW22A =  continuous variable for the
2.  The m index (alternate sizes) was repre- peak day supply for a pro-
sented by the following descriptive letters posed well in zone 22 of size
rather than numbers: A
m Computer Notation
1 A Order of entry in data input phase Increasing pipe size for zonal
2 B for wells, springs, and treatment transfers
3 C plants.
4 D
S5 E
6 F
7 G
8 H
9 I
10 J s
11 K
X Existing pipe for zonal transfer




CHAPTER III
INTERACTIVE INPUT DATA GENERATOR
WITH SAMPLE PROBLEM

The interactive input data generator was de-
vised to be an easy means for the planner who is not
familiar with mathematical programming to formu-
late the necessary hydrologic, demographic and
stochastic data into the required format for input to a
mathematical model without having to know the
actual form of the model.

Sequence of Segments

Data input is divided into nine segments: 1)
regional zone number and name definition, 2) season
information, zonal populations, and demand require-
ments, 3) existing wells, 4) existing springs, 5)
existing treatment plants, 6) existing and proposed
interzonal connections, 7) proposed wells, 8) pro-
posed springs, and 9) proposed treatment plants.

Input Data Structure

The zone definitions identify separate muni-
cipal water systems in a regional problem, or separate
service areas within a single municipality which have
significantly different water delivery unit costs due to
elevation differences, or combinations of both.

The structure is such that one to four seasonal
divisions may be input depending on the required
detail of the analysis. For large problems of 20 or
more zones, it might be advisable to limit the model
to two seasons. With four seasons the LP portion of
the model will become quite large and even though
the LP portion is not the limiting factor (as noted
later), it can cause an increase in run times and costs.

Season one is always considered as the peak
season for computational purposes, and the peak day
constraints will be based on this season. Peak season
is defined as the season with the largest per capita
demand. Appendix A contains a complete sample run
of the interactive data input phase for a sample
problem, and Appendix B contains a complete listing
of all the programs and subroutines.

Sample Problem Description

The sample problem used in this study is
hypothetical but was chosen to include at least one

facility type or condition to indicate to the user the
type of data required, the method and sequence of
input, and the output data used by the model. The
problem consists of five service zones located as
shown in Figure 2. Interzonal connections with
probable directions of flow are indicated as well.
Zone 01 is intended to be a small community situated
in the foothills. Zone 14 is a large metropolitan area
at the base of the foothills. Zone 32 is a suburb
community located several miles from the metro-
politan area. Zone 22 is a farming community located
in the valley floor, and zone 56 is a small service
community. Worksheets useful in preparing the re-
quired input data are shown in Appendix C together
with the appropriate data for the sample problem.

Appendix A is the remote terminal interactive
record for the sample problem.

Program Execution

The program is accessed by the command
EXECUTE (480030)MATRIX. The program title and
introductory information is then given. The question
DO YOU WANT INSTRUCTIONS? {YES/NO) will
always require the first user input response. A YES
response will give the general sequence of segments
and the required input data.

After instructions are listed or an answer NO is
given to the instructions question, IS THIS A
RESTART OF ANOTHER RUN? (YES/NO) will
be asked. The implication of the answer’ NO is that
this is a new model being input and the answer YES
implies that a model has been started previously, but
all the segments have not been finished. Data input
may be stopped after the completion of any segment
and restarted at the next segment without the loss of
any previous data.

Segment 1 (zone number and
name definition)

All zones must be numbered using two digits. If
zones are to be numbered 1 to 9, the leading zero



FARMTOWN

YOURTOWN

Figure 2. Sample problem service zone locations.

need not be included, since the program will prefix
the zone number. Zone numbers of 01 to 98 may be
used in any order, but the program will not reorder
the input sequence throughout the remainder of the
segments, so that continuity of input order will be
maintained. The zone name may consist of any
sequence of characters on the key board up to a
maximum of 18. Multiple spaces are allowed between
the zone number and name, but single spaces only
within the name. The total maximum number of zone
numbers, spaces, and characters in zone name is 30.
For example:

Acceptable Zone Designations:

1 UPPER LOGAN
14PARKSVILLE
02 HALF WAY STOP

Unacceptable Zone Designations:

142 UPPER LOGAN
zone number exceeds 98
22 LOWER LOGAN
will be truncated to 22 LOWER because of
multiple spaces in name
39 THIS NAME IS TOO LONG
will be truncated to 39 THIS NAME IS TOO L
because the name exceeds 18 characters
THIS USES TOO MANY
will be truncated to 45 THIS USES TOO M be-
cause the 30 character space limit was exceeded

45

Zone numbers and names should not be re-
peated as this will cause errors in the model genera-
tion at later stages. A zone number of 99 should be

EXPLANATION

(D—>———@ PROBABLE DIRECTION OF FLOW FROM ZONE | TO 2
D—>—<—®@ INDICATES REVERSE FLOW POSSIBLE

10

MYTOWN

PARKSVILLE

entered when all desired zones have been input. The
maximum number of zones is 40.

The zone numbers and names will next be
printed out for user examination and corrections.
To correct a zone name or number, input the row of
the change when asked and the corrected " zone
number and name when asked. If a zone has been
omitted, enter a row number greater than any listed
and the new zone when asked. All revisions will be
printed back for inspection. The data can again be
listed in entirety if desired.

After completion of each segment, the question
DO YOU WANT TO CONTINUE? (YES/NO) will
be asked. A NO answer will lock all the required data
files and terminate execution of the program. A
restart may then be initiated at some later date. If,
however, the restart and completion to solution of
the entire model is not to be completed the same day,
special provisions must be made with the USU
computer center to have data files saved for the
duration of the time required to reach completion.

Segment 2 (seasonal information, zone populations,
and demand requirements)

The number of seasons in the model, the
number of days in each season, and the term of the
season are input first. Season 1 must be the peak
season in the model. The term information is required
for clarity in the solution report and may consist of
any sequence of 15 or less characters and/or spaces
except two consecutive spaces. The term is normally
a month abbreviation and a day for the start and



finish of the season. For example: May 1 - July 31.
The season, day, and term data will be output for
inspection and correction if required.

The population, reservoir elevation in feet from
mean sea level (MSL), and demand per person per day
for each season in gallons per day (GPD) will next be
input for each zone. These input data will be output
for inspection and correction if required.

The standard peak day demand multiplier
(stochastic portion of model) is output, and, if
acceptable, a YES response is input. If the standard
value is unacceptable, a response of NO will allow a
constant for all zones to be input or if no constant
for all zones is acceptable, each zone’s peak day
multiplier must be entered. Acceptable peak day
demand multipliers are greater than or equal to one.

The remaining segments (3-9) do not neces-
sarily require execution, and prior to the possible
execution of each, the program will ask if any
facilities of this type are included in the model. An
answer of NO will cause that segment to be skipped
and the next to be questioned for execution.

Segment 3 (existing well information)

A special request to group all existing wells in a
zone, if possible, is made to assist in representing the
model data in the simplest form possible. The fewer
the number of facilities, the easier it is to solve the
problem. Examples of wells that could be combined
would be those that 1) pump from the same elevation
(well water surface level), 2) have approximately the
same operating and maintenance (O & M) and
pumping costs, and 3) are not in some other way so
different that they cannot be combined. If, however,
it is necessary to consider the wells in a zone
separately, provision is made- in the program to have
up to ten separate well representations in each zone,
and a maximum of 90 for all zones combined.

Each zone name will be output followed by a
request for the number of wells or groups of wells in
that zone. A zero response will cause continuation to
the next zone. A non-zero response will cause
requests for well elevation (well water surface level)
and well capacity in GPM for each of the number of
wells in that zone. The wells will be alpha named
rather than numbered in the order of input. The first
“A,” second “B,” etc., up to the maximum of ten or
“J.,Q

The standard peak day supply constant multi-
plier will be output next for acceptance or rejection.

The standard O & M well costs ($/MG) will be
output next for acceptance or rejection. The O & M
costs include all costs except power charges for

11

pumping. Standard power costs for pumping
($/MG/100FT.) will be output next for acceptance or
rejection. The input data will be output and any
required changes made at this time.

Segment 4 (existing spring
information)

For model simplicity all existing springs in a
zone must be input as one source. Since spring supply
is usually the least unit cost source and the first to be
used to supply demand, this requirement should not
change the model solution. For each zone, spring
supply in CFS for each season is input following the
output of the zone identity. Peak day supply con-
stant multiplier and O & M costs are input next.
Output of data, required changes, and output of
calculated data follow.

Segment 5 (existing treatment
plant information)

Again as in segment 3 for model simplicity, all
existing treatment plants in a zone are grouped as one
source if possible. However, if this is not possible, 10
treatment plants per zone with a total maximum for
the model of 80 may be input.

Peak day supply constant multiplier is input
next. Then for each zone, the number of existing
treatment plants, the plant capacity (MGD), and O &
M costs ($/MG) for each season are input. Output of
data and corrections follow.

Segment 6 (existing and proposed
interzonal connections)

The following four segments (6-9) are for input
of new facilities. The user should be aware that each
new facility input creates one integer variable
(column), several continuous variables (columns), and
several rows in the model matrix structure. The
number of integer variables in a model will determine
the overall difficulty in finding the optimal solution
and increase the cost of finding that solution accord-
ingly. Therefore, it is strongly suggested that the
number of proposed alternate facilities be kept to the
minimum that are in reality feasible alternatives.

A maximum of 80 interconnections (existing
and proposed) and a maximum total of 120 alternate
size options may be defined in the model.

A calculating formula for the total capital cost
of zonal transfer facilities is used based on pipe cost
per foot and an installation factor based on the
difficulty of installation as shown in the sample run.
Standard costs and factors are output for acceptance
or rejection. If any of the constants are not accept-
able, all must be input even though some may not



change. If the total capital cost of the facility is
known, this may be entered after not accepting the
standard value or entering required user input con-
stants. The capital cost will be requested at a later
time.

The capital recovery factor constants of interest
rate (R) and amortization period in years (N) is then
required either by default or by user input. Each zone
number and name will then be output followed by a
request for the zone number it is connected to, or for
which there is a proposed connection, or both. An
important note on the way the program selects the
sizes of alternate proposed connections is that the
probable direction of flow is implied by the way
connections are input. The demand for the zone
number given in the answer to the question CON-
NECTED TO ZONE ?? will be used in calculating the
pipe diameter required to carry the majority of the
total demand for that zone.

For example, in the first request for input for
zone MYTOWN, the response was that zone 01 was
connected to zone 14. This implies that the most
probable direction of flow will be from zone 01 to
14, and the two alternate pipe sizes later requested
will be based on the majority of the total demand of
zone 14 being supplied by the alternate pipes. A pipe
diameter that will carry the demand based on a
velocity of 6 fps is picked. The next smaller diameter
is then used for the starting size of alternates and
each successively larger size input until the proper
number of alternatives is chosen. For example, if
zone 14 demand could be supplied by a 36 inch
diameter pipe and two alternates were required, the
model would pick alternate “J” equal to 30 inch
diameter and alternate “K” as 36 inch diameter. If
the user wishes to have alternate sizes different than
those the program will pick, there are two alternatives
available. The first, if smaller sizes are required and
zone 01 has a smaller demand, is to wait until zone
14’s connection pattern is requested and then input
zone 01. This would require reverse flow if the actual
direction will be from 01 to 14. The second is to
input the zones as the most probable direction of
flow and then make revisions to the calculated data
output for review.

Output will consist of a summary of the input
data followed by a list of calculated data. Revisions
can be made in both lists.

Segment 7 (proposed future wells)

Four alternate size future wells per zone and a
maximum total of 120 for the model are allowed.
The calculating formula for total capital cost of
proposed wells is based on an exponential formula as
shown in the sample run. The user can input other
constants or reject all constants and input known

12

total capital costs. Capital recovery factor values are
also required in this segment by default or user input.

Each zone number and name will be output
followed by the request for the number of optional
wells required. A zero response will cause output of
the next zone. If several wells of the same capacity,
pumping head, capital cost, and other factors are
proposed for a zone, they may be indicated by
inputing as one size with several possible wells of that
particular size as shown for 01 MYTOWN. Even
though only one integer variable is created for each
well size, the algorithm handles the larger integer
bounds (more than one per size) as if there were an
integer variable for each possible. So three wells of
size “A” in a zone is comparable to three integer
variables. The user should always minimize the
number of integer variables when possible.

Output consists of input data and calculated
capital costs followed by peak day supplies and water
costs. Revisions can be made to either list. The
possibility of a long transmission line from a well was
not provided for in the capital cost or in the O & M
costs. If unusual situations occur, revisions to the
output data can be made to account for these.

The program was terminated after segment 7 to
show how to stop and restart the program if desired.
The restart is the same as the original start; however,
one would not ask for instructions and a restart
would be indicated with the next segment in the
sequence as the starting point.

Segment 8 (proposed future springs)

Four alternate size proposed springs per zone
and a maximum total of 80 for the model are
allowed. If more than one alternate size conduit is
required for a proposed spring, then each alternate
conduit will have to be defined as a separate spring
since only one conduit per spring is allowed. This will
require a change in the model structure (reference
CHAPTER IV MODEL GENERATION AND SOLU-
TION) since with the present structure all the
alternate springs may be developed even though only
one spring really exists.

To change the model structure, the user would
add a constraint that limits the development of these
special alternate springs to only one per zone. For
example, if zone 22 had a large spring and the user
wanted to review the possibility of having three
different conduits connected to this spring, three
springs would be defined, each with a different flow
capacity (based on conduit size). A constraint would
be added in the model revision section of the form:

IFS22A +IFS22B + IFS22C < 1.



A small spring supplying large demands should
not use this modification since the total flow would
be developed and only one conduit size would be
defined. The modifications should only be used
where a large spring may supply a small demand and
partial development may be the least cost alternative.

The calculating formula for total capital cost of
proposed springs is the same as for proposed inter-
zonal transfers except for the addition of a user
supplied on site spring development cost as shown in
the sample run. Capital recovery factor values are also
required by default or user input.

Input data required are shown in the sample
run. Output consists of input and calculated data as
shown in the sample run followed by a request for
the peak day supply constant multiplier (if applic-
able) and output of the peak day supply and O & M
cost data. All listed data can be revised.

Segment 9 (proposed future
treatment plants)

Four alternate size proposed treatment plants
per zone and a maximum total of 80 for the model
are allowed. The standard peak day supply constant
multiplier and capital recovery factor values are input
first.

Each zone number and name will be output
followed by a request for the number of proposed
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treatment plants for this zone. The plant capacities
and O & M costs for each season are input as shown
followed by the total capital cost for the treatment
plant. Each zone in succession will be output
followed by the request for necessary input data.

Output consists of input data as shown and as
usual revisions can be made at this time.

Summary Suggestions

After completion of segment 9 the program will
give some suggestions for running the model based on
the total number of integer variables created. These
are only suggestions and need not be followed
explicitly if the user is familiar with the algorithm
used for model solution. This concludes the data
input phase.

Prior to execution of the next phase (model
generation), the user should obtain a listing of the
data the model generator will use. This is accom-
plished by listing the file MODELDATA (created by
the interactive input data generator) at the user’s
terminal or at the system printer. The output for the
sample problem is shown at the end of Appendix A.
The system printer is recommended as the listing can
become quite long. Corrections or revisions to data
can also be made at this time by using the system
editing feature CANDE (Burrough’s, 1972).



CHAPTER IV

MODEL GENERATION AND SOLUTION

GAMMA Description

The mathematical model for the problem must
be generated in a specific format as required by the
algorithm used. This is accomplished by use of
GAMMA, a general system matrix generator and
report writer for use with the TEMPO mathematical
programming system. Appendix D contains a listing
of the data, matrix, and report sections of GAMMA
used to input the required data from the file
MODELDATA, generate the matrix structure, and
publish the solution report. The user need not
become familiar with the GAMMA code unless
changes to the model structure or report format are
required.

Matrix generation

GAMMA'’s usefulness in solving mathematical
programming models is due primarily to the following
two concepts:

Tables of numerical data and lists of
character data are input and maintained
separately from the structure of the
matrix (variables and constraints).
Tabular data may, therefore, be updated
periodically without changing the struc-
tural definition of variables in the model.
This simplifies obtaining solutions when
costs, prices, requirements, etcetera
change. Also errors are less likely since
data can be scanned in the table, making
errors more apparent.

a.

GAMMA constructs have an implied
iteration on all elements of a list when
the list name appears in a statement.
This permits many rows, columns, co-
efficients, etcetera, to be generated with
only a few statements. Thus, both the
input required to define a model, and
the possibility of error, are greatly re-
duced. (Burroughs GAMMA Manual,
November, 1975, p. xi.)

The GAMMA listing shown in Appendix D is
general and will always generate the proper model
matrix for the input data from the interactive data
generator for any given combination or number of
facilities. A few brief examples from the listing in
Appendix D will further explain this statement. Line
110000 is used to create all the seasonal zone demand
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constraints no matter the number of zones or seasons.
D(Z0)(S),G states the row name and starts with the
letter D (demand), and rows will be created by the
replication on lists (ZO) and (S). If list (ZO)
contained the elements 10, 22, and 56, and list (S)
contained the elements 1 and 2, the matrix rows
(constraints) shown below would be created, each as
being greater than or equal to inequality (,G).

The associated line 110100 is for the demand
row right hand side (RHS) definition. The name of
the RHS vector is named first (RHS1) followed by a
RHS definition statement which will retrieve from
the table DEMAND, row (ZO) and column
DEMAND(S) the proper seasonal demand to insert
for the proper matrix row. Again, list replication will
allow this simple statement to obtain from previously
defined tables and lists values of all the necessary data
required for the demand RHS vector. For example:

List (ZO)
01
22
56
List (S)
1

2

TABLE DEMAND
> DEMAND2

300
1800
625

DEMANDI1
500
2400
950

01
22
56

would generate the following row constraints

ROW NAMES RHS
DO11 = 500
D012 = 300
D221 > 2400
D222 = 1800
D561 = 950
D562 = 625

All the proposed well integer variables (line
118300), the objective function values (line 118400),
the continuous variables for flow (line 118500), the
peak day continuous variables for flow (line 118600),
and an upper bound for the number of proposed



wells of this size (line 118700) would be generated
from these few statements no matter the actual
number of facilities (0 to number in the list (FWL)).

Similar constructs are used to generate the
model from the user’s data supplied in the data input
phase and standard lists and tables shown in lines
100000-108400.

Report description

A report of the problem solution in a format
which is easier to read than the standard solution
output is generated in a similar manner. Each print
line is specified depending on the solution to the
problem, and output consists of the activity levels of
the non-zero variables. The report output for the
sample problem is shown in Appendix E.

The solution output consists of first a summary
of the construction of proposed facilities by facility
type. Total zonal added capacities for each season
and peak day are given in addition to the number of
facilities and annual capital costs. A zone by zone
analysis of the source of supply and associated costs
to meet the required seasonal and peak day demand is

then output. The import/export supply source can
become confusing because the order of zone names
was originally determined by the most probable
direction of flow. The easiest way to keep import/
export correct is to recall that the analysis is being
done for a specific zone. Import means bringing water
into the zone being analyzed from another zone, and
export means sending water to another zone from the
analyzed zone. For example, in the analysis for the
zone PARKSVILLE import is shown PARKSVILLE
to YOURTOWN which means water is being im-
ported to PARKSVILLE from YOURTOWN. In the
zone YOURTOWN the corresponding export
PARKSVILLE to YOURTOWN means water is being
exported from YOURTOWN to PARKSVILLE.

TEMPO Execution and Model Generation

The matrix structure and the report structure
are generated using the following procedures:

a. E $MPS/SPECIAL: a special interactive
version of the TEMPO mathematical pro-
gramming system is executed which con-
tains all the necessary procedures to solve
the water supply planning problem.
$FILE MACROLIB (480030)
MACROLIBI: a series of TEMPO control
language (TCL) statements specifically
designed to accomplish all the necessary
steps in problem solution are input to the
user’s file. A listing of these TCL state-
ments is shown in Appendix F.
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MACRO CREATER RESTORE: restores
the matrix and report generator subset of
the above MACROLIB with TCL state-
ments designed to generate the data,
matrix, and reports and input the
problem in the permanent problem file
(ZPROF), and output the model struc-
ture, row and column names.

CREATOR: initiates the set of TCL
statements to accomplish (c) above.

Output from CREATOR will be sent to the
system printer and the user’s terminal. The system
printer will receive all the long printout consisting of
the GAMMA input data and model structure state-
ments. The user’s terminal will receive only the key
statements required to indicate that proper data,
model, and report generation have occurred. The
model will then be input and saved on the problem
file.

Model Solution and Revision

After model input to the problem file, the user
may proceed with any of the following three pro-
cedures:

Stop the run at this point by entering
EXIT and continue with steps (b) and/or
(c) at some later date. All required data,
model structure, and report formats have
been saved on the user’s files. If the user
is not going to complete the model
solution in one day, special provisions
must be made with the USU Computer
Center to have all files saved. When
restarting, the user would need to reinput
the E §$MPS/SPECIAL and S$FILE
MACROLIB=(480030)MACROLIBI
statements as before.

Activate the revised option of TEMPO to
change the model structure by adding
constraints (rows) which would be in
addition to the general model structure.
This may be a requirement if, for
example, the quality of a source of
supply will not meet quality standards
and has to be mixed in some ratio with
another source. In the sample problem,
for example, if the proposed well in zone
32 size “A” contained a high level of
total dissolved solids and prior to use
should be mixed with the water from the
existing spring in zone 32 at a 50 percent
ratio, the sequence of input operations
and responses shown in Appendix G
would be required to change the model
structure. The change would consist of



adding the following constraints, which
state that the flow from proposed well
“A” in zone 32 for each season and peak
day must be less than or equal to the flow
from the existing spring(s) in zone 32:

XFW32A1 - XS321<0
XFW32A2 - XS322<0
XFW32A3 - XS323<0
XFW32A4 - XS324<0
PFW32A - PES32<0

The user could stop the run at this point
as in (a) above or continue to (c) below.

Continue to the LP solution phase of the
problem. An LP solution is required prior
to obtaining MIP solutions.

LP Solution Phase

The LP solution phase consists of sctting up the
model structure in the proper format for an LP
solution. This phase is initiated by the following
steps:

1. ZNAME = “MODEL NAME”:

The name of the model, MODEL if the
standard model structure is used or
REVMODEL if revisions are made as in
(b) above.

MACRO SOLVELP RESTORE:

restores the LP subset of MACROLIB
with TCL statements designed to obtain
an LP solution.

SOLVELP:

initiates the set of TCL statements to
solve the LP model.

As in the generate phase, the long printout will
be sent to the system printer and only key statements
to indicate proper program flow are output at the
user’s terminal. After the optimal LP solution is
found and the system indicates a SAVE and OUTPUT
have occurred, it will respond with READY.

An added feature of the matrix generator is
that if no proposed facilities are required in the
problem (implying an existing system), a unique form
of the MIP problem is formed. Since no integer
variables are present, the model becomes a strict LP
problem. The optimization then is for the operation
of an existing system. The procedure for this special
case is to input the following TCL statements which
will publish the optimal LP solution:

ZREPNM=“MODEL”
PUBLISH

This step concludes the model run unless revisions are
to be made. If, however, there are proposed facilities
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to be considered, the problem is an MIP problem, and
it is now ready to be solved by MIP procedures.

MIP Solution Phase

The MIP solution phase consists of solving the
problem using the Branch and Bound mathematical
technique to obtain integer solutions from an LP
starting solution. The sequence of TCL statements
used for this procedure have incorporated a unique
feature of TEMPO. Most problems have many sub-
optimal MIP solutions. To allow an exhaustive search
of all suboptimal solutions requires considerably
more run time and cost than finding only a few
suboptimal and an optimal MIP solution. The feature
allows for a CUTOFF value (projected integer solu-
tions with an objective function value greater than
CUTOFF are discarded) to be input so that many of
the suboptimal solutions will be discarded. The
technique used by this structure is for the user to
input the percentage of improvement desired in the
objective function of the suboptimal MIP solutions.
The new CUTOFF then is based on this percentage
and only the MIP solutions with projected objective
function values lower than CUTOFF are explored.

After all MIP solutions using CUTOFF have
been exhausted, the branch node system below the
last MIP solution is reloaded and an exhaustive search
for the optimal MIP solution is made. This procedure
has been shown (Hughes et al., 1976) to obtain the
optimal MIP solution with a considerable savings in
run time and cost. The recommended percentage
value is from 0.03 to 0.08 for large models (40 or
more integer variables) and from 0.00 to 0.05 for
small models (less than 40 integer variables). When
using the larger values, the user should know from
previous problems the range of acceptable values for
that particular problem type because TEMPO may
not find any MIP solutions with the required im-
provement and will restart at the beginning with an
exhaustive search. A procedure for overcoming this
difficulty on large problems will be described later.

The MIP solution phase is initiated by the
following steps after the LP solution phase is com-
pleted:

1. URPERCNT = decimal value:
decimal value representing percent im-
provement in MIP solution objective
function desired

2.  MACRO SOLVEIP RESTORE:
restores the MIP subset of MACROLIB
with TCL statements designed to obtain
an optimal MIP solution

3. SOLVEIP:

initiates the set of TCL statements to
obtain the optimal MIP solution



Output to the system printer will consist of all
suboptimal MIP solutions found, the optimal MIP
solution, and the published report of the optimal MIP
solution. The optimal MIP solution for the sample
problem is shown in Appendix H and the associated
published report is shown in Appendix E.

The integer variable IFTP14A shown in the
columns section of output Appendix H is not an
integer value, but equal to 0.99938. This problem
may occur as tolerances are built into the TEMPO
code to allow integer variables with values within the
specified tolerance limit (ZTOLIN) of integer values
to be considered as integers. The default value is 0.01
but in the MACRO SOLVEIP, ZTOLIN was reset to
0.001 to allow less “cheating” by TEMPO. Since
input data normally are not within this level of
accuracy, any error introduced by this problem will
be less significant than the data error. The problem
becomes more significant if the solution is an activity
of 0.00099 because then the cheating has built a very
small portion of a facility at a very small cost to meet
some small demand requirement. Smaller values of
ZTOLIN could be input but computational time to
obtain MIP solutions increases dramatically, and a
tradeoff is required between computer run cost and
numerical accuracy. For report publication purposes,
all integer variables are rounded to the nearest integer
value prior to use computationally. A detailed de-
scription of the meaning of the TEMPO output
shown in Appendix H is availablc in the TEMPO
manual, pages 4-26 to 4-29.

Output to the user’s terminal will consist of the
number of the solution, the active integer variables,
OUTPUT and SAVEFIle indicators, and the new
cutoff (ZBIOBJ) for each MIP solution found. The
final indicator of MIP completion will be an indica-
tion of the report being published (---PUBLIS--)
followed by a READY. s

If the user wants to have suboptimal MIP
solutions published, as may be required when review-
ing several close alternatives, these solutions are saved
on the solution file (ZSOLF). To publish the reports,
the following sequence of TCL statements are input
following the last READY.

ZSOLNO = integer value:

the number of the MIP solution the user wishes
to publish

PUBLISH:

the command to publish the report of the solu-
tion number ZSOLNO

The above two statements are repeated for each
MIP solution the user wishes to be published.
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Sensitivity Analysis

Sensitivity analysis determines the range over
which cost coefficients and right hand sides can vary
without changing the optimal solution. Both row and
column variables are ranged. The user should be
aware that ranging for integer variables can sometimes
be meaningless if the range of values does not contain
integers. All ranging output is sent to the system
printer.

Two methods are available to do sensitivity
analysis. on the optimal MIP solution. The first
method of sensitivity analysis is to input the TCL
command RANGE following the last READY after
the optimal MIP solution is found. This will do a
range of all rows and columns in the model. Selected
RANGE output for the sample problem is shown in
Appendix I. The explanation of the headings of
RANGE output as defined by the TEMPO manual is
as follows:

a. Ranging data for rows:
1) The first heading indicates the
solution status of the rows:

a) Number—the internal
number of the row.

b) Row-—the name of the row.

¢) Status—a code indiCating
activity status:
i BS—activity at inter-

mediate level.

2; EQ—activity at
fixed level.

3: UL —activity at
upper limit.

4. LL—activity at
lower limit.

d) Activity—the value of the
row activity. Computed as
the difference between the
right hand side and the
slack activity.

e) Slack activity —the activity
of the logical variable for
the row.

2) Two lines of output are printed
for the remaining headings. The
upper line indicates the activity-
cost relationship for activity de-
crease per cost increase. The
lower line indicates the activity-
cost relationship for activity in-
crease per cost decrease.

a) Lower limit—the input
lower limit for the row.
Specified or implicit.

b) Upper limit—the input
upper limit for the row.
Specified or implicit.

c) Lower activity—the row
activity may be decreased
to this level at a cost per
unit of decrease indicated
by unit cost. Decrease
below this level has a dif-
ferent unit cost.



d)

e)

g)

h)

Upper activity—the row
activity may be increased
to this level at a cost per
unit of increase indicated
by unit cost. Increase
above this level has a dif-
ferent unit cost.
Unit cost—the change in
the objective function per
unit dccrease in the row
activity (upper line).
Unit cost—the change in
the objective function per
unit increase in the row
activity (lower line).
Limiting process—the name
of the row or column that
would change its status if
the activity level of this
row were decrcased below
lower activity. If this row
is basic, the limiting pro-
cess enters the basis: other-
wise, the limiting process
leaves the basis (upper
line).
Limiting process— the name
of the row or column that
would change its status if
the activity level of this
row were increased above
upper activity. If this row
is basic, the limiting pro-
cess enters the basis; other-
wise, the limiting process
leaves the basis (lower
line).

Status—the status of the

limiting process (upper and

lower lines):

1: LL—-the limiting
row or column
leaves or enters the
basis at lower limit.

2 UL-the limiting
row or column
leaves or enters the

. basis at upper limit.

b. Ranging data for columns:
The first heading indicates the
solution status of the column:

)

2)

a)

b)
c)

d)
e)

Number—the internal num-

ber of the column.

Row-—the name of the row.

Status—a code indicating

the activity status:

1. BS—in the basis at
intermediate level.

2 EQ-—nonbasic at the
fixed level.

3. UL —nonbasic at the
upper limit.

4. LL—nonbasic at the
lower limit.
5 FR—-nonbasic, free.

Activity —the value of the
column activity.

Input cost—the unit cost of
the variable as specified on
input.

Two lines of output are printed
for each remaining heading. The
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upper line indicates the activity-
cost relationship for activity de-
crease per cost increase. The
lower line indicates the activity-
cost relationship for activity in-
crease per cost decrease.

a)

b)

c)

d)

g

h)

i)

i)

Lower limit—the input
lower bound of the
column.

Upper limit—the input
upper bound of the
column.

Lower activity —the acti-
vity level that would result
from changing the cost co-
efficient from input cost to
upper cost.

Upper activity —the activity
level that would result
from changing the cost co-
cfficient from input cost to
lower cost.

Unit cost—the change in
the objective function per
unit decrease in the
column activity. Unit cost
is not valid for activity
decrease below lower acti-
vity (upper line).

Unit cost—the change in
the objective function per
unit increase in the column
activity. Unit cost is not
valid for activity increase
above upper activity (lower
line).

Upper cost—the highest
cost coefficient the column
can have without changing
its activity. If the cost co-
efficient is increased above
upper cost, the activity
level would be decreased to
lower activity.

Lower cost—the lowest
cost coefficient the column
can have without changing
its activity. If the cost co-
efficient is decreased below
lower cost, the activity
level would be increased to
upper activity.

Limiting process—the name
of the row or column that
would change its status if
the activity level of this
column were decreased
below lower activity. If
this column is basic, the
limiting process enters the
basis; otherwise, the limit-
ing process leaves the basis
(upper line).

Limiting process—the name
of the row or column that
would change its status if
the activity level of this
column were increased
above upper activity. If
this column is basic, the
limiting process enters the
basis; otherwise, the limit-



ing process leaves the basis

(lower line).

k) Status—the status of the
limiting process (upper and
lower lines):

8 LL—-the limiting
row or column
leaves or enters the
basis at lower limit.

2 UL-the limiting
row or column
leaves or enters the
basis at upper limit.
(Burroughs TEMPO
Manual, 1975, pp.
4.514.54)

The second method of sensitivity analysis is to
revise the model problem structure to remove all
integer variables with zero activity levels and their
corresponding continuous variables and rows. The
remaining integer variables are fixed at their present
integer activity levels (or rounded to integer values)
and the problem is restructured as an all LP problem.
The problem is resolved in this form, with the
solution being identical to the optimal MIP solution
(unless non-integer values existed in the MIP solu-
tion). Ranging is then accomplished on an LP
solution with integer variables fixed as constants
rather than an MIP solution with integer variables.
This is accomplished by invoking the macro
RANGES.

The advantages of this method are 1) the range
is for an LP solution which is more representative of
the actual ranges. However, where only a few
proposed facilities are constructed, the range is very
limited in its analysis since these facilities will be the
limiting factors (for example, if wells but no springs
or treatment plants are built in the optirnal solution,
then the O & M cost of the wells can range to infinity
since no other facilities are available to enter the
solution), and 2) there are fewer rows and columns to
range over since many have been deleted, thus
simplifying the ranging.

The main disadvantage with the LP range is that
no information on the sensitivity of the deleted rows
and columns is available as in the first method. Costs
or RHS values of these deleted rows and columns
may be very sensitive and would have entered the
solution if a slight change was made. No recom-
mendations are made as to the method of sensitivity
analysis since it is necessary for the user to determine
the type of information needed and the most
applicable method after viewing the solution.

Batch TEMPO Execution

All of the above procedures may be run by
batch (cards) rather than interactive (terminal) with a
few modifications.

1. The E $MPS/SPECIAL execution state-
ment is changed to E MPS/ SPECIAL.

2. The SFILE MACROLIB = (480030)
MACROLIB1 statement is deleted be-
cause the statements as listed would cause
premature termination of TEMPO (refer-
ence Appendix F). All statements, except
MACRO, END MACRO, EXIT, $FILE
INPUT, ZCONSOLE ZPRINTER, are
punched in standard TEMPO format.
Additionally, URPERCNT = decimal
value (improvement in MIP solutions) is
included prior to line 420. If method one
ranging is used, RANGE is inserted be-
tween lines 730 and 740 (line 740 EXIT
is not deleted) and lines 810 to 990 are
not used. If method two ranging is used,
lines 810 to 990 are between lines 730
and 740, with the before mentioned

statements deleted (MACRO, END
MACRO, etc.).
3. The REVISE(REMOTE) statement is

changed to REVISE with the revision
data being input by cards punched in
standard TEMPO format (reference
TEMPO manual, Chapter V).

Large Problem Modifications

For very large problems of more than 50
integer variables, it is suggested that the macro
SOLVEIP not be used but that the user interactively
input the following TCL statements after the com-
pletion of the macro SOLVELP.

ZCONSOLE = .False.

ZPRINTER = .TRUE.

ZTOLIN = 0.001

ZSOLNM = “IPSOL”

TITLE “INTEGER SOLUTIONS FOR MODEL”
MXINT(NOPRINT)

After each integer solution is found, control will be
returned to the user when NO is answered to the
question STANDARD? {YES/NO}. Then the follow-
ing sequence of TCL statements should be input after
the READY.

ZSOLNO = integer value:

the number of the MIP solution just found
OUTPUT(FILE)

SAVEFILE

ZBIOBIJ = cutoff value:

the value of the user desired CUTOFF
URI = ZCUROB

These five statements should be repeated for
each MIP solution. In this manner the user can input
a CUTOFF of varying decreasing amounts depending



on the frequency of integer solutions and possible
knowledge of the magnitude of the optimal solution.
The user should never input a CUTOFF smaller than
the optimal LP solution, since it is impossible for a
MIP solution to be smaller than its correspondent LP
solution.

When TEMPO returns with “NO REMAINING
VALID NODES” for the above set of procedures, the
user should input the following:

ZBIOBJ = UR1
MXINT(NOPRINT, RESTART)

which will restart the search for MIP solutions in the
region between the last solution and any solution
overlooked because of CUTOFF.

When TEMPO now returns with the demand
exit request, the user should answer NO and input
ZSOLNO = solution number, OUTPUT(FILE) and
RETURN. This will save the latest solution for
possible publishing.

The “NO REMAINING VALID NODES” after
this sequence of TEMPO operations will indicate that
the last solution is the optimal MIP solution, and the
user can continue with PUBLISH for any solutions
desired.

Decomposing Problems for Large Models

Another and more efficient means to solve large
problems (Hughes et al., 1976) is to decompose the
problem into two smaller problems with a common
zone in both problems to allow manual interfacing
after the solutions. It has been shown that improve-
ments in run time and costs of one order of
magnitude can be made if the problem division is
possible (Hughes et al., 1976). The technique involves
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inputing one half of the model through the inter-
active input data generator and solving the problem
to completion. The remaining half of the model then
is input and solved in a similar manner. Following this
step, manual adjustments are made to capital costs, O
& M costs, and supply levels to remove duplication
between the solutions for the two halves. The result is
the optimal solution for the total model.

User Completion Procedures

When the user has completed the problem and
wishes to terminate the TEMPO execution the TCL
statement EXIT will terminate the run.

When the user is finished with the problem and
does not want to maintain any remnants of the
generated model or report structure, problem data,
format and solutions, all TEMPO, GAMMA and user
files should be removed. Files not removed and
maintained on the system will incur daily charges.
The files to remove are as follows:

RWF: GAMMA file containing ali report in-
structions for publish.

ZPROF: TEMPO file containing all problems
(original and revised) by name.

ZSOLF: TEMPO file containing all solutions
(LP and MIP) by name and number.

MODREV: USER file containing data for re-
vision to LP problem for RANGE (if that
alternative is chosen).

TEMPDATA: USER file containing temporary
data used by interactive data generator.

MODELDATA: USER file containing all input
data created by interactive data generator
for GAMMA GENERATE.

All files on the user’s account can be listed by the
CANDE system command FILES.



CHAPTER V

RESULTS AND CONCLUSIONS

Sample Problem Results

The interactive data generator phase of the
sample problem required approximately 1 1/2 hours
of actual user time for input and revisions. If the data
work sheets are completed accurately prior to execu-
tion of this phase even large models may be input in
less than a day. The central processing unit (CPU) and
input/output (I0) times for input of the sample
problem were 12.2 seconds and 8.5 seconds respec-
tively. The current rates for these chargeable items at
the Utah State University Computer Center are $.08
and $.05 per second, respectively. This resulted in a
charge of approximately $1.40 for the input of data.
Additional charges for memory used amounted to a
total cost of approximately $1.80. An additional
charge of $2.50/hour for connect time may be
incurred depending on the input line used.

These are very favorable costs considering the
alternatives of manually calculating the data, creating
the model structure (constraints, variable names, and
coefficients), and key punching or creating a program
to calculate the required data and its associated
output. Even for very large models the total input
portion should cost less than $20.00. Costs will be
increased in proportion to the number of revisions
required, the number of restarts, and, of course, the
size of the problem. The user need not hurry through
the interactive data generator phase, since on the
Burroughs system charges are incurred only for actual
machine use. Thus, except for connect charges, if
applicable, the user is not charged for sitting and
contemplating the answer to the next question (or
taking a short break).

The model generation, LP problem solution,
MIP problem, report publication, range from MIP
solution, revision for LP range, and LP range of the
sample problem took approximately 40 minutes of
actual user time. The CPU time was 5.20 minutes and
IO time was 1.6 minutes. The actual cost breakdown
using normal priority rates is as follows:

CPU Time $24.50
IO Time 4.50
Memory 25.00
Lines Printed 4.50
Total $58.50
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Of this total, approximately 25 percent was
spent in the generate phase, 5 percent in the LP
solution phase, 60 percent in the MIP phase, and the
remaining 10 percent in the report, revision, and
ranges phase. These proportions would change de-
pending on the model size. The larger the model size
and the larger the number of integer variables, the
larger percentage of time the MIP phase will require.

Previous experience (Hughes et al., 1976) has
shown that for very large problems the cost of a run
(not including generate, report, or ranging) can
exceed $1000 if made with normal priority rates.
However, a very low cost rate (10 percent of normal
priority rates) is available through the USU Computer
Center by special arrangements for large problems of
this sort. Therefore, the charges for even very large
problems can be well within most budget limitations
which should remove cost as a limiting factor for
using mathematical programming to solve municipal
water resource problems.

Recommendations

The publish report format of GAMMA is
advantageous in that solution output can be phrased
in a format which is understandable to persons who
have only a limited knowledge of mathematical
programming. Headings are used which are descriptive
of the specific water supply facilities involved while
the normal TEMPO output is generalized for any type
of problem. The range output, however, can be
confusing and a report format should be written to
analyze ranging data and output in a simpler and
more understandable form. The output may consist
of actual facility names (existing well zone 22
alternate “A”) rather than variable names. Other
terminology may be used for the output headings and
a zone by zone analysis performed rather than the
present form. This ranging output revision would add
in the presentation of the sensitivity analysis so that
detailed descriptions would not have to be prepared
in addition to the standard TEMPO output.

GAMMA has available a provision to allow
comparisons of solutions by extracting data from the
required solutions. This capability would be needed,
for example, when a case study is being done that



compares the results obtained from different right
hand sides. Another possible use of the GAMMA
capability would be to automatically revise and
output the solutions to a problem that had been
decomposed because of its size, as one output, with
manual adjustments for overlap zones being left to
GAMMA. It is conceivable that extremely large
problems may be divided into more than two parts to
insure fast run times and low costs. With the
generality available with GAMMA, the number of
divisions would be optional, depending upon solution
efficiency and convenience.

It is recommended that if the user intends to
become extensively involved with revising existing or
writing new GAMMA and TEMPO procedures, that
they become familiar with not only the GAMMA and
TEMPO manuals, but also CANDE, FORTRAN, I/O
SUBSYSTEMS, SOFTWARE, manuals, and other
sources which reference disk and tape file handling.
Disk and tape files are used extensively in ‘the
procedure described by this report, and must be used
efficiently to avoid high costs.

The purpose of developing the procedure de-
scribed herein is to assist in water supply planning.
The final and most important recommendation is that
a means in addition to publication should be used to
communicate to the consulting engineer and others
engaged in water supply planning the value and
practicality of this tool. A series of seminars and
short courses would effectively accomplish this
needed information transfer.

Summary

The principal objectives of this research effort
were: 1) to develop a computer capability which
would eliminate much of the manual effort required
in developing the detailed optimizing model matrix
for regional and individual municipal water supply
planning problems, and 2) develop a report writer
which would produce a more convenient form of
solution output which is written in the language of
water supply planners.

Both of these objectives have been accom-
plished. The planning methodology developed uses
several data manipulating Fortran subroutines, a
model generator, and report writer called GAMMA,
which is coupled to the TEMPO mathematical pro-
gramming package on the Burroughs B6700 computer
system at Utah State University. In addition to being
available on Burroughs computers, software very
similar to GAMMA is becoming available on a
growing number of other computers (including
UNIVAC 1108).

The planning system developed herein uses an
integer programming algorithm which has several
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characteristics which are desirable for water supply
planning problems. The system is designed for use by
planning engineers who are not necessarily skilled at
mathematical programming. The procedure developed
avoids having to manually construct the objective
function and constraints required for use by the
optimizing algorithm. This is accomplished com-
pletely by the computer. The user merely calls the
program from a remote keyboard type terminal
(usable from any telephone), and then inputs the
problem data in response to instructions from the
program. The type and form of data that is requested
is essentially that which would be required for a
manual approach to the problem.

The degree of success with which the research
objectives were accomplished represents in itself a
potential problem. An important caveat is therefore
appropriate. The extreme ease with which planning
problems can be solved via the computer package
developed herein invites its misuse by those who are
not familiar with mathematical programming. One
advantage of manually constructing a planning model
is that the planner is intimately involved in determin-
ing the assumptions and criteria by which the
alternatives are defined and compared. The greater
the share of the model structure generation and
computational effort that is done by the computer,
the less the planner is required to become acquainted
with the details of the problem.

This is not to say that those who are totally
unfamiliar with mathematical programming in general
and with IP in particular should not utilize the
package developed herein. Indeed, an important
objective of this research was to enlarge the group of
users of such optimization tools to include those who
are now unfamiliar with mathematical programming
concepts. It is hoped, however, that the ease with
which this package solves planning problems will first
entice nonprogrammers to experiment with sample
problems and then having experienced success with
using the black box, they will be motivated to
become familiar with at least the basic principles
upon which it operates. Users should become
acquainted with the simplex algorithm, for instance,
in order to use this powerful tool in a rational manner
in actual planning situations.

It also would be very foolish, to input a real
world planning problem using only the program
default values for cost and unit demand coefficients
and to solve the problem in batch mode thereby
obtaining only the “optimal” solution. One should
always estimate his own rule of thumb version of unit
costs and water demands as a check on default values.
Also, in an actual planning situation several interim IP
solutions in addition to the optimal solution should
be output. These are usually invaluable in answering



questions such as why some other intuitive solution is
not optimal or how close it is to optimal. Such other
good solutions may in fact represent the true opti-
mum when considered in conjunction with political
or social considerations which the planner was unable
to include in the mathematical model. Also, because
of the difficulties related to interpreting the range
output of an IP problem, these non-optimal integer
solutions may represent the most useful type of
parametric information that is available.

Before presenting a solution to a client as the
recommended alternative, a planner should be pre-
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pared to answer questions concerning the implica-
tions of certain revisions to the solution. This implies
that the planner should at the very least understand
enough about sensitivity analysis (if not parametric
analysis) to interpret the TEMPO output in regard to
dual activities and upper and lower limits.

In summary, it is hoped that the extreme ease
with which this package allows anyone to solve water
supply planning problems will provide also the
motivation to become familiar enough with the tool
that it will become less of a black box and that it
therefore will be used properly.
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Appendix A

Interactive Data Generator Sample Run
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Problem which is Created by Data Generator
Program (Appendix B)
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MATHEMATICAL PROGRAMMING USING THE MIXED INTEGER APPROACH
FOR MUNICIPAL WATER SOURCE PLANNING

PAUL E. PUGNER

SEEEESERERERNDATA INPUT PHASESRSSEsssssssss

THE SOUND OF THE BELL INDICATES DATA INPUT REQUIRED.
TERMS INCLOSED IN <> INDICATE THE REQUIRED INPUT DATA.

DO YOU WANT INSTRUCTIONS? <YES/NO>
”
YES

THE DATA INPUT PHASE IS DIVIDED INTO NINE SEGMENTS AS FOLLOWS:

1) ZONE NUMBERS AND ZONE NAMES.#*#
2] ZONE POPULATIONS, RESERVOIR ELEVATIONS AND
SEASONAL DEMANDS.®®
EXISTING WELL FACILITIES.
EXISTING SPRING FACILITIES.
EXISTING TREATMENT PLANT FACILITIES.
EXISTING AND PROPOSED CONNECTION STRUCTURE BETWEEN ZONES.
PROPOSED FUTURE WELLS.
PROPOSED FUTURE SPRINGS.
PROPOSED FUTURE TREATMENT PLANTS.
#* THIS SEGMENT MUST BE EXECUTED.

——————— ——

¢
5
6
7
8
9

e e et s

YOU MAY STOP AFTER ANY SEGMENT AND RESTART AT THE NEXT
SEGMENT AT A LATER DATE WITHOUT LOSS OF ANY PREVIOUS DATA.

THE DATA REQUIRED AND UNITS FOR THE SEGMMENTS ARE AS FOLLOWS:

SEGMENT 1
ZONE NUMBER - ANY INTEGER VALUE BETWEEN 01 AND 98.
A MAXIMUM OF 40 ZONES CAN BE CONSIDERED.
ZONE NAME - ANY STRING OF UP TO 18 CHARACTERS.

ZONE NUMBER + ZONE NAME + SPACES <= 20 CHARACTERS

SEGMENT 2

NUMBER OF SEASONS IN YOUR MODEL - MAXIMUM OF 4.

NUMBER OF DAYS IN EACH SEASON.

TERM OF THE SEASONS. EX: JAN 15 - MAR 22.

POPULATION OF EACH ZONE.

RESERVOIR ELEVATION OF EACH ZONE - FEET FROM MEAN SEA LEVEL (MSL).

SEASONAL DEMAND FOR EACH ZONE - GALLONS/PERSON/DAY.

PEAK DAY MULTIPLIER CONSTANT.

SEGMENT 3
WELL ELEVATION - FEET FROM MSL.
WELL CAPACITY - GALLONS PER MINUTE (GPM).
PEAK DAY MULTIPLIER CONSTANT.
OPERATION AND MAINTENANCE COSTS (0&M) - $/MG.
PUMPING POWER COSTS - $/MG/100 FT.

SEGMENT 4
SPKING FLOWS - CUBIC FEET PER SECOND (CFS) EACH SEASON.
PEAK DAY MULTIPLIER CONSTANT.
0%M COSTS - $/MG EACH SEASON.

SEGMENT 5

TREATMENT PLANT CAPACITY - MILLION GALLONS/DAY (MGD) EACH SEASON.

PEAK DAY MULTIPLIER CONSTANT.
0%4M COSTS - $/MG/SEASON.

SEGMENT 6

CAPITAL COSTS FOR EACH PIPE SIZE CONSIDERED.

CAPITAL RECOVERY FACTOR TERMS - YEARS AND INTEREST RATE.

ZONAL CONNECTION PATTERN - EXISTING AND PROPOSED.

SIZE OF EXISTING PIPE - INCHES.

DISTANCE BETWEEN ZONES - FEET.

REVERSE FLOWS ALLOWED - EX: 01 TO 02 AND 02 TO O1.

NUMBER OF SIZE OPTIONS ALLOWED IN THE MODEL - THE
MAXIMUM NUMBER RECOMMENDED FOR MOST MODELS IS TWO.

TYPE OF PIPE INSTALLATION AND BACKFILL.

O&M TRANSFER COSTS - $/MG.

PUMPING POWER COSTS - $/MG/100 FT.

SEGMENT 7

CAPITAL COSTS FOR EACH WELL SIZE CONSIDERED.

CAPITAL RECOVERY FACTOR TERMS - YEARS, RATE.

WELL CAPACITY FOR EACH WELL SIZE OPTION - GPM.

NUMBER OF WELLS OF A PARTICULAR SIZE ALLOWED PER ZONE.
PEAK DAY MULTIPLIER CONSTANT.

WELL ELEVATION - FEET FROM MSL.

0&M COSTS - $/MG.

PUMPING POWER COSTS - $/MG/100 FT.

SEGMENT 8

CAPITAL COSTS FOR PROPCSED SPRINGS.

CAPITAL RECOVERY FACTOR TERMS - YEARS, RATE.
DISTANCE FROM SPRING TO CONNECTION - FEET.
SPRING FLOW - CFS EACH SEASON.

PIPE SIZE - INCHES.

TYPE OF PIPE INSTALLATION AND BACKFILL.

PEAK DAY MULTIFLIER CONSTANT.

O&M COSTS - $/MG EACH SEASON.

SEGMENT 9

CAPITAL COSTS FOR EACH SIZE TREATMENT PLANT.
CAPITAL RECOVERY FACTOR TERMS - YEARS, RATE.
TREATMENT PLANT CAPACITY - MGD EACH SEASON.
PEAK DAY MULTIPLIER CONSTANT.

O&M COSTS - $/MG EACH SEASON.

[NOTE]) THE MODEL CONTAINS DEFAULT VALUES FOR MANY OF
THE ABOVE. THESE VALUES WILL BE GIVEN IN MORE DETAIL

WHEN EACH SEGMENT IS EXECUTED. IF YOU USE A DEFAULT VALUE

OR SUPPLY YOUR OWN CONSTANT IN ITS PLACE IN THE FIRST

SEGMENT IT IS ASKED FOR THIS VALUE WILL BE ASSUMED ACCEPTABLE

FOR ALL OTHER SEGMENTS WHERE IT IS REQUIRED. (EX:
DAY SUPPLY CONSTANT MULTIPLIER)

PEAK

NO

THIS MODEL ASSUMES THAT SEASON 1 IS THE PEAK SEASON
WITH RESPECT TO DEMAND AND SUPPLY. PLEASE CONFORM TO
THIS CONVENTION!!!
SRERRENRRERNS

YOU WILL BE GIVEN EVERY OPPORTUNITY TO
CORRECT INPUT DATA THROUGHT THE DATA INPUT
PHASE. ALL DATA IS INPUT FREE FORMAT.

'

IS THIS A RESTART OF ANOTHER RUN? <YES/NO>
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SRBRNNNEEE SEGMENT 1 ®essssssss

ENTER EACH ZONE NUMBER AND ZONE NAME FOLLOWED BY A
RETURN. ENTER A ZONE NUMBER OF 99 WHEN COMPLEATED
EXAMPLE: 01 UPPER LOGAN <RETURN>

01 MYTOWN
14PARKSVILLE
32 YOURTOWN
22 FARMTOWN ,
56 HALFWAYSTOP
9

THE FOLLOWING IS A LIST OF YOUR INPUT OF ZONES AND THEIR NAMES.

ROW ZONE #8828 ZONE NAME #sse
1 01 MYTOWN
2 14 PARKSVILLE
3 32 YOURTOWN
4 ‘22 FARMTOWN /
5 56 HALFWAYSTOP

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
S
ENTER ROW OF CHANGE

ENTER THE NEW ZONE AND NAME
56 HALF WAY STOP
6 HALF WAY STOP

5. 5

MORE CHANGES? <YES/NO>

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>
S

THE FOLLOWING IS A LIST OF YOUR INPUT OF ZONES AND THEIR NAMES.

ROW ZONE 828 Z0NE NAME %sss
1 01 MYTOWN
2 14 PARKSVILLE
3 32 YOURTOWN
y 22 FARMTOWN
5 56 HALF WAY STOP

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

DO YOU WANT TO CONTINUE? <YES/NO>
YES

ARRERERNES SEGMENT 2 Sesssssane

ENTER THE NUMBER OF SEASONS TO BE CONSIDERED IN YOUR MODEL. <1 - 4>
ENTER THE NUMBER OF DAYS IN SEASON 1.
70
ENTER THE MONTH TERM (EX: JAN 15 - MAR 31) FOR SEASON 1 (15 MAX).
2

JUN 1 - AUG
ENTER THE NUMBER OF DAYS IN SEASON 2.

AUG 10 - NO
ENTER THE NUMBER OF DAYS IN SEASON 3.

100
ENTER THE MONTH TERM (EX: JAN 15 - MAR 31) FOR SEASON 2 (15 MAX).
v 17

90

ENTER THE MONTH TERM (EX: JAN 15 - MAR 31) FOR SEASON 3 (15 MAX).
NOV 18 - FEB 16

ENTER THE NUMBER OF DAYS IN SEASON 4.
105

ENTER THE MONTH TERM (EX: JAN 15 - MAR 31) FOR SEASON & (15 MAX).
FEB 17 - JUN 30

SEASON DAYS TERM

1 70 JUN 1 - AUG 9

2 100 AUG 10 - NOV 17
3 90 NOV 18 - FEB 16
4 105 FEB 17 - JUN 30

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

NO
NOW ENTER THE POPULATION OF EACH ZONE,
THE RESERVOIR ELEVATION IN FEET FROM MSL AND
THE DEMAND PER PERSON PER SEASON IN GALLONS
PER DAY ALL SEPERATED BY COMMAS.
essE80]  MYTOWN LTTT]
25000,4000,300,250,200,250
#88E814 PARKSVILLE ok st
100000, 3700,250,200,150, 190
#R8R832  YOURTOWN (LITT]
17000, 3600,275,250,200,250
#eREN22  FARMTOWN wenne
8500, 3500,900,700,400,800
Smeasn56 HALF WAY STOP tanee

12000, 190,190,190,190
0



ROW
1

2

3
]

5

THE FOLLOWING IS A LIST OF YOUR INPUT DATA.

RESERVOIR DEMAND DEMAND DEMAND DBHAND
ZONE POPULATION ELEVATION S1 2 S3
01 25000

300.0 250.0 200.0 250 0

14 100000 3700 250.0  200.0 150.0 190.0
32 17000 3600 275.0 250.0 200.0 250.0
22 8500 3500 900.0 700.0 400.0 800.0
56 12000 190 190.0 190.0 190.0 0.0

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW OF CHANGE.

ENTER NEW POPULATION, RESERVOIR ELEVATION AND DEMANDS.

1120, 3600,190,180, 180,190

5 1120 3600 190.0 180.0 180.0 190.0
MORE CHANGES? <YES/NO>

0
DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>
S
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ROW

MEWN -

NO
YES
1.2

TS

THE FOLLOWING IS A LIST OF YOUR INPUT DATA.

RESERVOIR DEMAND DEMAND DEMAND DEMAND
ZONE POPULATION ELEVATION s1 s2 S3 sS4

01 25000 4000 300.0 250.0 200.0 250.0
14 100000 3700 250.0 200.0 150.0 190.0
32 17000 3600 275.0 250.0 200.0 250.0
22 8500 3500 900.0 700.0 400.0 800.0
56 1120 3600 190.0 180.0 180.0 190.0

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

THE STANDARD PEAK DAY DEMAND IS 1.10 TIMES GREATER THAN THE PEAK
SEASON DAILY DEMAND. IS THIS ACCEPTABLE FOR ALL ZONES? <YES/NO>

IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE? <YES/NO>
ENTER PEAK DAY MULTIPLIER CONSTANT.

DO YOU WANT TO CONTINUE? <YES/NO>

s DO YOU HAVE ANY EXISTING WELLS IN YOUR MODEL? <YES/NO>

SERNNNRNNE SEGMENT 3 ReSRsEsEEs
#4888 ENTER EXISTING WELL INFORMATION #sess

[NOTE] FOR MODEL SIMPLICITY IT IS ADVISIBLE TO GROUP
ALL EXISTING WELLS IN A ZONE AND INPUT AS ONE SOURCE
IF POSSIBLE.

#808801 MYTOWN enane

ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN
THIS ZONE. <0 - 10>

ENTER WELL ELEVATION FROM MSL AID WELL CAPACITY
<FEET,GPM> FOR ZONE 01 WELL ™A
3800, 1000

#9888 14  PARKSVILLE senes

ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN
THIS ZONE. <0 - 10>

ENTER WELL ELEVATION FROM MSL AND WELL CAPACITY
<FEET GPM> FOR ZONE 14 WELL "A"

3600,500
ENTBI WELL ELEVATION FROM MSL AND WELL CAPACITY
<FEET,GPM> FOR ZONE 14 WELL "B".

3500,2000

'.II|32 YOURTOWN "REnn

ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN
THIS ZONE. <0 - 10>
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REREE2D  FARMTOWN sennn

ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN
THIS ZONE. <0 - 10>

#888856 HALF WAY STOP LTITT

ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN
THIS ZONE. <0 - 10>

ENTER WELL ELEVATION FROM MSL AND WELL CAPACITY
<FEET,GPM> FOR ZONE 56 WELL "A".

3600,3600

NO
NO

.85

.5

NO
YES

THE STANDARD PEAK DAY SUPPLY IS 0.70 TIMES
THE PEAK SEASONAL DAILY CAPACITY.
IS THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/NO>

IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE? <YES/NO>
ENTER PEAK DAY MULTIPLIER FOR ZONE 01 WELL "A".
ENTER PEAK DAY MULTIPLIER FOR ZONE 14 WELL "A".
ENTER PEAK DAY MULTIPLIER FOR ZONE 14 WELL "B".
ENTER PEAK DAY MULTIPLIER FOR ZONE 56 WELL "A".

THE STANDARD OPERATION AND MAINTENANCE WELL
COSTS FOR THIS MODEL ARE $8.50/MG. (FOR PUMPS,
PIPELINE, ECT.) IS THIS ACCEPTABLE FOR ALL YOUR
ZONES? <YES/NO>

IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE? <YES/NO>

ENTER O&M CONSTANT.
25

YES

THE STANDARD POWER COSTS FOR PUMPING IN THIS
MODEL ARE $15.00/MG/100FT. IS THIS ACCEPTABLE
FOR ALL YOUR ZONES? <YES/NO>

ROW

EWN -

YES
4,2
100

NO
NO

YES

THE FOLLOWING IS A LIST OF YOUR DATA.

coL coL coL coL coL

1 2 4 5
WELL WELL WELL PEAK DAY TOTAL

ZONE ALT ELEV CAPACITY CAPACITY CAPACITY COoST
FEET GPM MGD MGD $/MG
01 A 3800 1000 1.44 1.30 $39.25
14 A 3600 500 0.72 0.61 $24.25
14 B 3500 2000 2.88 2.59 $39.25
56 A 3600 3600 5.18 2.59 $9.25

ARE THERE AM( CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.
ENTER NEW WELL CAPACITY <GPM>.

56 A 3600 100 0.14 0.10 $9.25
MORE CHANGES? <YES/NO>

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>

DO YOU WANT TO CONTINUE? <YES/NO>



ve

DO YOU AAVE ANY EXISTING SPRINGS IN YOUR MODEL? <YES/NO>
S

SEERNENERR SEGMENT 4 Sesssassas

#8888 ENTER EXISTING SPRING INFORMATION ®#aas

[NOTE] FOR MODEL SIMPLICITY ALL EXISTING SPRINGS IN A

ZONE MUST BE GROUPED AS ONE SOURCE. SINCE SPRING FLOWS ARE
USUALLY THE LEAST UNIT COST SOURCE AND THE FIRST TO BE USED
THIS WILL NOT CHANGE YOUR MODEL SOLUTION.

ENTER EXISTING SPRING FLOWS <CSF> FOR EACH SEASON
SEPARATED BY COMMAS. ENTER ZERO FOR ALL SEASONS IF A
ZONE DOES NOT HAVE EXISTING SPRINGS.

888801 MYTOWN anase
0,0,0,0

SeE®®14 PARKSVILLE sease
0,0,0,0

#888832 YOURTOWN sases
10,8,5,9

#R88822 FARMTOWN seeae
15,12,10,8

#8RR856 HALF WAY STOP (L]
0,0,0,0

THE STANDARD PEAK DAY SUPPLY IS 0.70 TIMES
THE PEAK SEASONAL DAILY CAPACITY.
IS THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/NO>

YES

THE STANDARD OPERATION AND MAINTENANCE SPRING COSTS
FOR THIS MODEL ARE $6.60/MG (FOR CHLORINATION,
DESANDER CLEANING AND MISC. O&M). IS THIS ACCEPTABLE
FOR ALL YOUR ZONES? <YES/NO>

YES

ROW

1
2

YES
2,5

~n

YES
2,6
10

NO

.NO

YES

THE FOLLOWING IS A LIST OF YOUR DATA.

coL coL coL coL coL coL
1 2 4 5 6
PEAK DAY SPRING SPRING SPRING SPRING
ZONE COST  SPRING FLOW FLOW FLO FLOW
$/MG FLOW S1 S2 S3 Su
MGD CSF CSF CSF CSF
32 $6.60 4.52 10.00 8.00 5.00 9.00
22 $6.60 6.79 15.00 12.00 10.00 8.00
ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.
ENTER NEW SPRING FLOW FOR ZONE 22 SEASON 3.
22 $6.60 6.79 15.00 12.00 8.00 8.00
MORE CHANGES? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.
ENTER NEW SPRING FLOW FOR ZONE 22 SEASON 4.
6.79 15.00 12.00 8.00 10.00

22 $6.60 .
MORE CHANGES? <YES/NO>
DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>

DO YOU WANT TO CONTINUE? <YES/NO>



S€

DO YOU HAVE ANY EXISTING TREATMENT PLANTS IN YOUR MODEL?<YES/NO>
S

SRRRIRENEE SEGMENT 5 *essssssss

#8888 ENTER DATA FOR EXISTING TREATMENT PLANTS %#sss

[NOTE) FOR MODEL SIMPLICITY IT IS ADVISIBLE TO GROUP

ALL EXISTING TREATMENT PLANTS IN A ZONE AND INPUT AS ONE
SOURCE IF POSSIBLE.

ALSO, SEASON ONE IS CONSIDERED THE PEAK SEASON.

ssaE80] MYTOWN annan

ENTER THE NUMBER OF EXISTING TREATMENT PLANTS (OR GROUPS)
IN THIS ZONE. <0 - 10>

*sees1y  PARKSVILLE LT
ENTER THE NUMBER OF EXISTING TREATMENT PLANTS (OR GROUPS)

IN THIS ZONE. <0 - 10>

ENTER EXISTING TREATMENT PLANT CAPACITIES <MGD> FOR

EACH SEASON SEPARATED BY COMMAS FOR ZONE 14 TREATMENT PLANT "A".

2,2,2,2
ENTER O&M COSTS <$/MG> FOR EACH SEASON FOR ZONE 14 PLANT "A".
123,123,123,123

#EE2830  YOURTOWN LA il

ENTER THE NUMBER OF EXISTING TREATMENT PLANTS (OR GROUPS)
IN THIS ZONE. <0 - 10>

ERRE22 FARMTOWN [XTT1]

ENTER THE NUMBER OF EXISTING TREATMENT PLANTS (OR GROUPS)
IN THIS ZONE. <0 - 10>

BE88856 HALF WAY STOP LITTT]

ROW

NO

YES

ENTER THE NUMBER OF EXISTING TREATMENT PLANTS (OR GROUPS)
IN THIS ZONE. <0 - 10>

THE FOLLOWING IS A LIST OF YOUR DATA.

coL COL coL coL coL cCcoL cCOoL cCoL coL
1 2 2

2 3
PEAK PLANT PLANT PLANT PLANT O0&M 0&M  0&M  O&M
DAY CAP CAP CAP CAP S-1 S-2 S-3 S-4
CAP S-1 §-2 S-3 S-4 $/MG  $/MG  $/MG  $/MG
ZONE ALT MGD MGD MGD MGD  MGD
14 A 1.4 2.0 2.0 2.0 2.0 123.0 123.0 123.0 123.0

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

DO YOU WANT TO CONTINUE? <YES/NO>
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DO YOU HAVE EXISTING OR PROPOSED INTERZONAL THE CAPITAL RECOVERY FACTOR (CRF) FORMULA
CONNECTIONS IN YOUR MODEL? <YES/NO> IS CRF = R+ {R/[(1+R)%®N - 3]} WHERE:
S R = INTEREST RATE (DEFAULT R 3.050)
N = NUMBER OF YEARS {DIFAULT N = 40)
ARE THESE VALUES ACCEPTABLE FOR ALL YOUR FUTURZ ZONAL
b4 <
%88 SEGNENT § Susesuanss . TRANSFER FACILITIES? <YES/NO>

SESSSENTER THE ZONAL TRANSFER INFORMATION®##s®

NO
ARE THERE VALUES THAT WILL BE ACCEPTABLE FOR ALL
#8888 IMPORTANT NOTE *eees YOUR FUTURE INTERZONAL TRANSFER FACILITIES? <YES/NO>
A MAXIMUM OF 80 INTERCONNECTIONS AND 120 TOTAL PIPE YES
OPTIONS ARE ALLOWED. ENTER THE VALUES <N,R>.
A PROBABLE DIRECTION OF FLOW WILL BE IMPLIED IN THIS 40, .07
SECTION BY THE WAY YOU INDICATE CONNECTIONS. FOR
EXAMPLE: IF YOU CONNECT ZONE 01 TO ZONE 14 THE
IMPLICATION IS THAT THE MOST PROBABLE DIRECTION OF sesee 01  MYTOWN senes
FLOW WILL BE TO ZONE 14 AND THIS MODEL WILL CALCULATE CONNECTED TO ZONE 2?
THE OPTIONAL PIPE SIZES BASED ON ZONE 14 DEMAND EVEN 14

THOUGH REVERSE FLOW COULD BE ALLOWED. IS THERE AN EXISTING CONNECTION? <YES/NO>

NO
WHAT 1S THE DISTANCE FROM
SRR RN RN RN RN RN R RN RRR RN MYTOWN TO PARKSVILLE 7 <FEET>
IF A ZONAL CONNECTION HAS BEEN PREVIOUSLY DEFINED OR A 23000

ZOIE IS NOT TO BE CONNECTED TO ANY OTHER ZONES ENTER
TURN> W

N QUESTIONED ABOUT THIS ZONE.

IS REVERSE FLOW ALLOWED? <YES/NO)
S
T e e e e R T L R Y Y]

HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>

INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.
THE CALCULATING FORMULA FOR CAPITAL COSTS OF

<1> NORMAL EXCAVATION AND NORMAL SACKFILL
ZONAL TRANSFER FACILITIES IN THIS MODEL IS OF THE FORM: <2> ROUGHER EXCAVATION (BUT NO RIPPING) AND SELECT BACKFILL
C = X®PIPE COST + KI1*FTOR®X®*D®*E1 WHERE: <3> ROCK EXCAVATION AND BACKFILL FROM BORROW
C = TOTAL CAPITAL COST <4> BELOW WATER EXCAVATION WITH GRAVEL BACKFILL
D = PIPE DIAMETER IN INCHES 1
X = LENGTH OF LINE IN FEET
PIPE COST = COST OF PIPE PER FOOT
6 INCH DIA. = $2.30/F00T sssee 01 MYTOWN sssee
8 INCH DIA. = $3.40/F00T CONNECTED TO ZONE ??
10 INCH DIA. = $4.95/F00T 22
12 INCH DIA. = $6.79/F00T IS THERE AN EXISTING CONNECTION? <YES/NO>
14 INCH DIA. = $8.26/F00T YES
16 INCH DIA. = $10.20/F00T WHAT IS THE SIZE OF YOUH EXISTING PIPE
18 INCH DIA. = $14.97/F00T FROM MYTOWN TO FARMTOW ?
20 INCH DIA. = $18.19/F00T <6, 8,10,12,14,16,18, 20 24,30,36> (INCH)
24 INCH DIA. = $25.34/F00T 6
30 INCH DIA. = $39.71/F00T DO YOU ALSO WANT TO LOOK AT NEW CONNECTIONS? <YES/NO>
36 INCH DIA. = $56.79/F00T YES
WHAT IS THE DISTANCE FROM
K1 = INSTALLATION CONSTANT MULTIPLIER (DEFAULT K1=0.1426) MYTOWN TO FARMTOWN ? <FEET>
FTOR = PIPE INSTALLATION DIFFICULTY FACTOR: 26500
NORMAL EXCAVATION AND BACKFILL (DEFAULT 1.0) IS REVERSE FLOW ALLOWED? <YES/NO)
ROUGHER EXCAVATION (BUT NO RIPPING) AND SELECT BACKFILL NO

(DEFAULT 1.7)

HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
ROCK EXCAVATION AND BACKFILL FROM BORROW (DEFAULT 6.0)

IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>

BELOW WATER EXCAVATION WITH GRAVEL BACKFILL (DEFAULT 3.0) 1
E1 = INSTALLATION SCALE FACTOR EXPONENT (DEFAULT E1= 0.700) INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.
DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT  $2,700 2

FOR A 1000 FOOT 6 INCH LINE WITH A 500 GPM
CAPACITY AND NORMAL EXCAVATION.
seass 01 MYTOWN wenen
CONNECTED TO ZONE ?2?

WILL THESE DEFAULT VALUES BE ACCEPTABLE FOR ALL
YOUR FUTURE INTERZONAL TRANSFER FACILITIES? <YES/NO> #aee®® 14  PARKSVILLE bbb

YES CONNECTED TO ZONE ??



LE

IS THERE AN EXISTING CONNECTION? <YES/NO>

NO

WHAT IS THE DISTANCE FROM

PARKSVILLE TO HALF WAY STOP ? <FEET>
20000
40 IS REVERSE FLOW ALLOWED? <YES/NO)

HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT

IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>
3
3 INDICATE THE TYPE OF PIPE INSTALLATION <1-4>,

’

#sses 14  PARKSVILLE sesas

CONNECTED TO ZONE ?? »
32

IS THERE AN EXISTING CONNECTION? <YES/NO>
YES

WHAT IS THE SIZE OF YOUR EXISTING PIPE
FROM PARKSVILLE TO YOURTOWN
<6, 8,10,12,14,16,18,20,24,30,36> (INCH)

8

il DO YOU ALSO WANT TO LOOK AT NEW CONNECTIONS? <YES/NO>
WHAT IS THE DISTANCE FROM

NZOOPAHKSVILLE TO YOURTOWN ? <FEET>

IS REVERSE FLOW ALLOWED? <YES/NO)
S

HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>

INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.

#8e8® 14  PARKSVILLE sanns
CONNECTED TO ZONE ??

8888 32  YOURTOWN [TTIT)
CONNECTED TO ZONE 2?7

YOU CAN NOT CONNECT A ZONE TO ITSELF.

®sae® 32  YOURTOWN sanne
CONNECTED TO ZONE ?2?

IS THERE AN EXISTING CONNECTION? <YES/NO>

WHAT IS THE DISTANCE FROM
YOURTOWN TO FARMTOWN ? <FEET>
0

00
IS REVERSE FLOW ALLOWED? <YES/NO)
NO
HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>

3

INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.
2
#se8® 32 YOURTOWN Tenne

CONNECTED TO ZONE ??

LLLLL b FARMTOWN Liill]

CONNECTED TO ZONE ??

BeBE8 56 HALF WAY STOP XTI

22

CONNECTED TO ZONE ??
IS THERE AN EXISTING CONNECTION? <YES/NO>

WHAT IS THE DISTANCE FROM
HALF WAY STOP TO FARMTOWN ? <FEET>

20000
IS REVERSE FLOW ALLOWED? <YES/NO)
S

HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - u>

INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.

eeses 56  HALF WAY STOP hases

coL coL coL coL coL coL coL
1 2 3 4 5 6 7
CONNECTED DISTANCE EXISTIIG REVERSE NO. PIPE EXISTING SOIL
ROW ZONE TO ZONE ATOB PIP FLOW OPTIONS PIPE SIZE TYPE
1 01 14 23000 NO YES 2 0. 1
e o 22 26500 YES NO 1 6. 2
3 14 56 20000 NO NO 3 0. 3
4 1y 32 4200 YES YES 1 8. 4
5. 3% 22 48000 NO NO 3 0. <
6 56 22 20000 NO YES 3 0. 2
ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
YES
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE
4,2
WHAT IS THE DISTANCE FROM
PARKSVILLE TO YOURTOWN ? <FEET>
42500
4 1y 32 42500 YES YES 1 8. y
MORE CHANGES? <YES/NO>
YES
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE
g IS THERE AN EXISTING CONNECTION? <YES/NO>
NO
2 3% 22 48000 NO NO 3 0. 2
MORE CHANGES? <YES/NO>
YES
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE
5,5
HOW MANY PIPE OPTIONS DO YOU WANT TO LOOK AT
IN YOUR MODEL FOR THIS ZONAL TRANSFER? <1 - 4>
2
5 32 22 48000 NO NO 2 0. 2
MORE CHANGES? <YES/NO>
NO

NO

CONNECTED TO ZONE ??

THE FOLLOWING IS A LIST OF YOUR DATA.

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>



ROW

- s
EWN = OOENOWV EWN -

NO

8¢

YES

THE FOLLOWING IS A LIST OF CALCULATED DATA. i DO YOU HAVE PROPOSED FUTURE WELLS IN YOUR MODEL? <YES/NO>

coL COL COL COL COL COL COL COL COL COL
1 2 3 4 5 6 7 8 9 10 .
PIPE  COST OPERATION AND MAINTENANCE COSTS - $/MG SENATEELOV SEQHEST. 7 SRESRIEARY
ZONE DIA. PER AB AB AB AB BA BA BA  BA
A ro,: INCH - xszn S 82 83 S» 81 S2 83 SM
01 0 1160 7. ; A : .1 52. . X
o1 14 36 alzoseo 6.; 65 Z.; Z.; 3 21.; 31 37.; "e%%% ENTER DATA FOR FUTURE WELLS ®weee
o: 22 26 2 ao 115.; 115.; 115.1 115.1 0.0 0.0 0.0 0.0
01 22 20 0080 12.8 12.8 12.8 12.8 0.0 0.0 0.0 O.
15 56 6 _ $7940 30.3 30.3 30.3 30.3 0.0 0.0 0.0 o.g [NOTE] YOU ARE ALLOWED UP TO FOUR ALTERNATE SIZE WELLS PER ZONE
14 56 8 410600 22.6 22.6 22.6 22.6* 0.0 0.0 0.0 0.0 AND A MAXIMUM TOTAL OF 120.
14 56 10 $13850 18.2 18.2 18.2 18.2 0.0 0.0 0.0 0.0
1: 35 12 i ;o eg.o sg.o 63.0 63.0 48.0 48.0 48.0 48.0
1 0 28.9 28.9 28.9 28.9 43.9 43.9 43.9 4
32 gz 20 s%zgqo 23.3 23.3 23.3 23.3 3.3 5.3 3,3 3_8 THE CALCULATING FORMULA FOR CAPITAL COSTS OF WELLS
32 22 24 $99300 19.7 19.7 19.7 19.7 0.0 0.0 0.0 0.0 IN THIS MODEL IS OF THE FORM Y=A(X)®%Z WHERE:
56 22 20 $30240 9.7 9.7 9.7 9.7 24.7 24.7 24.7 24.7 Y = CAPITAL COST
56 22 24 $41370 8.2 8.2 8.2 8.2 23.2 23.2 23.2 33.2 A = CONSTANT MULTIPLIER (DEFAULT A = 2010.)
56 22 30 $63500 6.7 6.7 6.7 6.7 21.7 21.7 21.7 21.1 X = THE FLOW OF THE WELL IN GALLONS PER MINUTE
7 = THE SCALE FACTOR EXPONENT (DEFAULT Z =0.453)
DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT  $45,900 FOR A
WELL OF 1000 GPM CAPACITY.
ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
WILL THESE DEFAULT VALUES BE ACCEPTABLE FOR ALL
DO YOU WANT TO CONTINUE? <YES/NO> i TOU P RONUNEE VAT SRS 0
THE CAPITAL RECOVERY FACTOR (CRF) ronnULA
IS CRF = R + {R/[(1+R)®8N - 1)} WHERE:
R = INTEREST RATE (DEFAULT R = u 060)
N = NUMBER OF YEARS (DEFAULT N = 25)
ARE THESE VALUES ACCEPTABLE FOR ALL YOUR FUTURE WELLS?
<YES/NO>
YES
"enes 01 MYTOWN Liiil]

HOW MANY OPTIONAL WELLS DO YOU WANT TO LOOK

AT FOR THIS ZONE? <0 - 4>

ENTER FLOW <GPM> FOR WELL OPTION "A" ZONE 01.

0

ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.

ENTER WELL ELEVATION FROM MSL. <FEET>
37000



6¢

®s#e® 14  PARKSVILLE neey

HU4 MANY OPTIONAL WELLS DO YOU WANT TO LOOK
AT FOR THIS ZONE? <0 - 4>

ENTEF °LOW <GPM> FOR WELL OPTION “A" ZONE 14.

2500

1

150

ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.

ENTER WELL ELEVATION FROM MSL. <FEET>
0

ENTER FLOW <GPM> FOR WELL OPTION "B" ZONE 14.
0

ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.

ENTER WELL ELEVATION FROM MSL. <FEET>
0

see®® 32 YOURTOWN senne

HOW MANY OPTIONAL WELLS DO YOU WANT TO LOOK
AT FOR THIS ZONE? <0 - 4>

ENTER FLOW <GPM> FOR WELL OPTION "A" ZONE 32.

0
ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.
ENTER WELL ELEVATION FROM MSL. <FEET>

00

s¥88% 22 FARMTOWN srans

HOW MANY OPTIONAL WELLS DO YOU WANT TO LOOK
AT FOR THIS ZONE? <0 - 4>

ENTER FLOW <GPM> FOR WELL OPTION "A"™ ZONE 22.
0

ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.
ENTER WELL ELEVATION FROM MSL. <FEET>
00

SyREs 56 HALF WAY STOP annan

HOW MANY OPTIONAL WELLS DO YOU WANT TO LOOK
AT FOR THIS ZONE? <0 - 4>

THE FOLLOWING IS A LIST OF YOUR DATA

coL coL CcoL  coL coL coL
1 2 3 4 5 6
CAPITAL  CAPITAL FLOW FLOW MAX ELEVATION

ROW ZONE ALT TOTAL PERYEAR GPM  MGD NUMBER MSL
1 01 A $45,900 $3,590 1000 1.44 1 suns

2 14 A $69,500 $5,440 2500 3.60 1 3550

3 14 B $69,500 $5,440 2500 3.60 1 3500

4 32 & $55,200 $4,310 1500 2.16 2 3400
5 22 A $55,200 $4,310 1500 2.16 2 3500

YES

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

OOENTER WELL ELEVATION FROM MSL. <FEET>

1

1

01 A $45,900 $3,590 1000 1.44 1 3700

MORE CHANGES? <YES/NO>

ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

ENTER THE NUMBER OF POSSIBLE WELLS OF THIS SIZE ALLOWED <NUMBER>.

0 A $45,900 43,590 1000 1.44 3 3700
MORE CHANGES? <YES/NO>

YES

'3

ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

ENTER FLOW <GPM> FOR WELL OPTION "A"™ ZONE 14.
500

NO

NO

2

14 A $55,200 $4,310 1500 2.16 1 3550
MORE CHANGES? <YES/NO>

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>
S

THE FOLLOWING IS A LIST OF YOUR DATA

coL coL coL  coL coL coL
1 2 3 4 5 6
CAPITAL  CAPITAL FLOW FLOW MAX ELEVATION

ROW ZONE ALT TOTAL PERYEAR  GPM MGD NUMBER MSL
1 01 A $45,900 $3,590 1000 1.44 3 3700

2 14 A $55,200 $4,310 1500 2.16 1 3550

3 14 B $69,500 $5,440 2500 3.60 1 3500

4 32 A $55,200 $4,310 1500 2.16 2 3400

5 22 K $55,200 $4,310 1500 2.16 2 3500

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>



NO

5 22 A 2.16 1.
MORE CHANGES? <YES/NO>

THE FOLLOWING IS A LIST OF THE CALCULATED WELL DATA.

coL coL
3 2

AVG. PEAK DAY  WATER

FLOW FLOW COST

ROW ZONE ALT  MGD MGD $/MG
1 01 A 1.44 1.01 54.25
2 W 9 2.16 1.51 31.75
3 14 B 3.60 2.52 39.25
4 32 A 2.16 1.51 39.25
5 22 A 2.16 1.51 9.25

%5 ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

' ENTER O&M COSTS FOR ZONE 22 OPTION "A".
5.50

ENTER PUMP POWER COSTS FOR ZONE 22 OPTION "A".
51 35.50

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>

DO YOU WANT TO CONTINUE? <YES/NO>

E (480030)MATRIX
#RUNNING 9909

MATHEMATICAL PROGRAMMING USING THE MIXED INTEGER APPROACH
FOR MUNICIPAL WATER SOURCE PLANNING

BY
PAUL E. PUGNER

SESRRERRRNSNEDATA INPUT PHASE®SSSSssssusss

THE SOUND OF THE BELL INDICATES DATA INPUT REQUIRED.
TERMS INCLOSED IN <> INDICATE THE REQUIRED INPUT DATA.

DO YOU WANT INSTRUCTIONS? <YES/NO>
NO
IS THIS A RESTART OF ANOTHER RUN? <YES/NO>

YES
AT WHAT SEGMENT WOULD YOU LIKE TO RESTART?<1 TO 9>



v

DO YOU HAVE PROPOSED FUTURE SPRINGS IN YOUR MODEL? <YES/NO>
YES

HRESNANERE SEGMENT 8 Seeessssns

#se#® ENTER DATA FOR FUTURE SPRINGS ##wss -

THE CALCULATING FORMULA FOR CAPITAL COSTS OF

FUTURE SPRINGS IN THIS MODEL IS OF THE FORM:

C = X*PIPE COST + KI1*FTOR®X*D*®E1 + SDEV WHERE:
C = TOTAL CAPITAL COST
D = PIPE DIAMETER IN INCHES
X = LENGTH OF LINE IN FEET

PIPE COST = COST OF PIPE PER FOOT
6 INCH DIA. = $2.30/F00T
8 INCH DIA. = $3.40/F00T
10 INCH DIA. = $4.95/F00T

12 INCH DIA. = $6.79/F00T
14 INCH DIA. = $8.26/F00T
16 INCH DIA. $10.20/F00T
18 INCH DIA. = $14.97/F00T
20 INCH DIA. = $18.19/F00T
24 INCH DIA. = $25.34/F00T
30 INCH DIA. = $39.71/F00T
36 INCH DIA. = $56.79/F00T

K1 = INSTALLATION CONSTANT MULTIPLIER (DEFAULT K1=0.1426)
FTOR = PIPE INSTALLATION DIFFICULTY FACTOR:
NORMAL EXCAVATION AND BACKFILL (DEFAULT 1.0)
ROUGHER EXCAVATION (BUT NO RIPPING) AND SELECT BACKFILL
(DEFAULT 1.7)
ROCK EXCAVATION AND BACKFILL FROM BORROW (DEFAULT 6.0)
BELOW WATER EXCAVATION WITH GRAVEL BACKFILL (DEFAULT 3.0)
E1 = INSTALLATION SCALE FACTOR EXPONENT (DEFAULT E1= 0.700)
SDEV = ON SITE SPRING DEVELOPMENT COSTS (NO DEFAULT)
DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT  $2,300 EXCLUDING
SPRING DEVELOPMENT COSTS FOR A 1000 FOOT 6 INCH LINE WITH
A 1.11 CFS CAPACITY AND NORMAL EXCAVATION.

WILL THESE DEFAULT VALUES BE ACCEPTABLE FOR ALL
YOUR FUTURE SPRINGS? <YES/NO>
YES

YES

THE CAPITAL RECOVERY FACTOR (CRF) FORMULA
IS CRF = R+ {R/[(1+R)®**\ - 1]} WHERE:
R = INTEREST RATE (DEFAULT R = 0.060)
N = NUMBER OF YEARS (DEFAULT N = 40)
ARE THESE VALUES ACCEPTABLE FOR ALL YOUR FUTURE SPRINGS?<YES/NO>

[NOTE) SEASON ONE IS CONSIDERED THE PEAK SEASON FOR THIS MODEL
AND THE MAXIMUM TOTAL NUMBER OF SPRINGS IS 60.

sases 01 MYTOWN weane
ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS ZONE. <0-4>

ENTER DISTANCE <FEET> FROM SPRING TO RESERVOIR
OR CONNECTION FOR SPRING “A"™ ZONE 01.

10000

15,12

EHTER SPRING FLOW <CFS> FOR EACH SEASON.

27,9
YOUR MAXIMUM SEASONAL FLOW OF 15.00 CFS
MAY BE TRANSFERED BY A 24 INCH DIAMETER PIPE.
DO YOU AGREE? <YES/NO>

S
INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.

1

<1> NORMAL EXCAVATION AND NORMAL BACKFILL

<2> ROUGHER EXCAVATION (BUT NO RIPPING) AND SELECT BACKFILL
<3> ROCK EXCAVATION AND BACKFILL FROM BORROW

<4> BELOW WATER EXCAVATION WITH GRAVEL BACKFILL

ENTER ON SITE DEVELOPMENT COSTS FOR SPRING "A" ZONE 01.

20000



w

#s¥3% 14 PARKSVILLE nass
ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS ZONE. <0-4>

ENTER DISTANCE <FEET> FROM SPRING TO RESERVOIR
OR CONNECTION FOR SPRING "“A" ZONE 14.
150000
ENTER SPRING FLOW <CFS> FOR EACH SEASON.
25,20,12,21
YOUR MAXIMUM SEASONAL FLOW OF 25.00 CFS
MAY BE TRANSFERED BY A 30 INCH DIAMETER PIPE.
DO YOU AGREE? <YES/NO>
NO

. WHAT SIZE WOULD YOU RECOMMEND?< 6 TO 36>
3

INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.

" ENTER ON SITE DEVELOPMENT COSTS FOR SPRING "A" ZONE 14.
3000

’

#se%® 32  YOURTOWN EEnne
ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS ZONE. <0-4>

ENTER DISTANCE <FEET> FROM SPRING TO RESERVOIR
OR CONNECTION FOR SPRING "A" ZONE 32.
200000
ENTER SPRING FLOW <CFS> FOR EACH SEASON.
8,6,4,7
YOUR MAXIMUM SEASONAL FLOW OF  8.00 CFS
MAY BE TRANSFERED BY A 16 INCH DIAMETER PIPE.
DO YOU AGREE? <YES/NO>
NO
WHAT SIZE WOULD YOU RECOMMEND?< 6 TO 36>
14
THE SIZE YOU PICKED IS TOO SMALL TO TRANSFER
THE FLOW REQUIRED AT NORMAL OPERATING CONDITIONS.
DO YOU WANT TO MAINTAIN THAT SIZE? <YES/NO>
YES
INDICATE THE TYPE OF PIPE INSTALLATION <1-4>.

ENTER ON SITE DEVELOPMENT COSTS FOR SPRING “"A" ZONE 32.
12000

senne ) FARMTOWN LTI
o ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS ZONE. <0-4>
easas 56 HALF WAY STOP bbb
ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS ZONE. <0-4>
0

THE FOLLOWING IS A LIST OF YOUR DATA

CoL coL coL coL coL coL
4 S 6 >3
PIPE PIPE PIPE
LENGTH SIZE INST CAPITAL CAPITAL FLOW FLOW FLOW
ROW ZONE ALT FEET INCH TYPE TOTAL PERYEAR CFS CFS CFS

1 01 A 10000 24 1 $286500 $19040 15.0 12.0 7.0
2 14 A 150000 36 3 $10138200 $673800 25.0 20.0 12.0
3 32 A 200000 14 1 $1844900 $122610 8.0 6.0 4.0

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

ENTER DISTANCE <FEET> FRUM SPRING TO RESERVOIR
OR CONNECTION FOR SPRING "A"™ ZONE 01.
100000
1 01 A 100000 24 1 $2685900 $178500 15.0 12.0 7.0
MORE CHANGES? <YES/NO>
MO
DU 70U WANT THE DATA LISTED AGAIN? <YES/NO>
YES

THE FOLLOWING IS A LIST OF .JUR DATA

coL CoL coL coL coL coL
1 2 3 4 5 5 >3>>
PIPE PIPE PIPE

LENGTH SIZE INST CAPITAL CAPITAL FLOW FLOW FLOW

ROW ZUNE ALT FEET INCH TYPE TOTAL PERYEAR CFS CFS CFS
1 01 A 100000 24 1 $2655900 $178500 15.0 12.0 7.0

2 1 A 150000 36 3 $10138200 $673800 25.0 20.0 12.0C

3 3 A 200000 14 1 $1544900 $122610 8.0 6.0 4.0

FLOW
CFS

21.0
7.0
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NO

NO
YES

ROW
1

NO

YES

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

THE STANDARD PEAK DAY SUPPLY IS 0.70 TIMES THE

PEAK SEASONAL DAILY CAPACITY.

YOUR ZONES? <YES/NO>

IS THERE A CONSTANT THAT IS ACCEPTABLE? <YES/NO>

1S THIS ACCEPTABLE FOR ALL

ENTER PEAK DAY MULTIPLIER CONSTANT.

THE FOLLOWING IS A LIST OF CALCULATED DATA.

coL

1
SPRING PEAK DAY

SPRING FLOW
ZONE ALT S1-MGD
01 A

9.69
14 A 16.16
32 A 5.17

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>

FLOW

MGD
5.82
9.69
3.10

coL
s
0&M
COST
$/MG
6.60
6.60
6.60

DO YOU WANT TO CONTINUE? <YES/NO>

DO YOU HAVE PROPOSED FUTURE TREATMENT
. PLANTS IN YOUR MODEL? <YES/NO>
ES

EEENNNRERS SEGMENT Q Fessssasss
##a8% ENTER DATA FOR FUTURE TREATMENT PLANTS ®wees

[NOTE] YOU ARE ALLOWED UP TO FOUR ALTERNATE SIZE PLANTS PER ZONE.

THE CAPITAL RECOVERY FACTOR (CRF) FORMULA

IS CRF = R+ {R/[(1+R)*®*N - 1)} WHERE:

R = INTEREST RATE (DEFAULT R = 0.060)

N = NUMBER OF YEARS (DEFAULT N = 25)

ARE THESE VALUES ACCEPTABLE FOR ALL YOUR FUTURE PLANTS? <YES/NO>

YES

[NOTE] SEASON ONE IS CONSIDERED THE PEAK SEASON FOR THIS MODEL.

sEEEN0]  MYTOWN YT

ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS IN THIS ZONE. <0 - 4>



sEe¥®y  PARKSVILLE Ll

ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS IN THIS ZONE.

ENTER FUTURE TREATMENT PLANT CAPACITIES <MGD> FOR
EACH SEASON SEPARATED BY COMMAS FOR ZONE 14 TREATMENT PLANT
20,20,20,20

<0 - &

A%

ENTER O&M COSTS <$/MG> FOR EACH SEASON FOR ZONE 14 PLANT "A".

65,73,81,70
ENTER TOTAL CAPITAL COSTS FOR ZONE 14 PLANT "A".
4530000

888832 YOURTOWN

ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS IN THIS ZONE.

ENTER FUTURE TREATMENT PLANT CAPACITIES <MGD> FOR
EACH SEASON SEPARATED BY COMMAS FOR ZONE 32 TREATMENT PLANT
5,5:5,5

<0 - 4>

wpv,

ENTER O&M COSTS <$/MG> FOR EACH SEASON FOR ZONE 32 PLANT "A".

78,94,123,82
ENTER TOTAL CAPITAL COSTS FOR ZONE 32 PLANT "A".
1050000

RERREOO FARMTOWN Ll il]

ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS IN THIS ZONE.

essR856 HALF WAY STOP TTT L)

ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS IN THIS ZONE.

<0 - 4>

<0 - 4>

ROW

[N

THE FOLLOWING IS A LIST OF YOUR DATA.

CoL CoL  coL coL  coL CoL coL coL coL
1 2 3 3 3 3 4 4 y
PEAK PLANT PLANT PLANT PLANT O&M O&M 0&M
ZONE DAY CAP CAP CAP CAP S-1 S=-2 §-3
& CAPITAL CAP S=1 S-2 S-3 S=-4 $/MG  $/MG  $/MG
ALT TOTAL MGD MGD  MGD MGD MGD
14 A$4530000 12.0 20.0 20.0 20.0 20.0 65.0 73.0 81.0
32 A$1050000 3.0 5.0 5.0 5.0 5.0 78.0 34.0 123.0

ARE THERE ANY CHANGES REQUIRED IN THIS DATA? <YES/NO>
ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.
ENTER PEAK DAY MULTIPLIER FOR ZONE 14 PLANT "A".

14 A$4530000 16.0 20.0 20.0 20.0 20.0 65.0 73.0 &1.0
MORE CHANGES? <YES/NO>

ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.

ENTER PEAK DAY MULTIPLIER FOR ZONE 32 PLANT "A".

32 A$1050000 4.5 5.0 5.0 5.0 5.0 78.0 94.0 123.0
MORE CHANGES? <YES/NO>

DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>

THE FOLLOWING ARE SUGGESTIONS FOR RUNNING YOUR NCDEL.

YOUR MODEL CONTAINS LESS THAN FORTY INTEGER VARIAELES

AND SHOULD BE CLASSIFIED AS A SMALL NODEL. THE RUN TINES
WILL PROBABLY BE LESS THAN 30 MINUTES OF CFU. THERE
SHOULD BE NO NEED TO RUN THIS NODEL BY MODIFIED INTERACTIVE
OR MODIFIED BATCH BUT IF DESIRED REFER TC USERS MANUAL
CHAPTER IV.

THIS ENDS THE DATA INPUT PHASE. THE NEXT PHASE IS TO
GENERATE THE MODEL MATRIX BY EXECUTING “TENPO" AND
INVOKE THE MACRO SOLVELF., (REF. USERS NMANUAL CHAPTER IV)

coL
y
0&M
S-4
$/MG

70.0
82.0

70.0

82.0
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Listing of File MODELDATA.

100
0

ELEMENT DEMAND
TAJLE DEMAN

. PEAKD EM DEMANDL

o1 9.00 525

14 30.00 1750

32 S« 61 327

22 9.18 536

56 0.26 15
LISTC20),T=20

01 “HYTONN

14 “PARKSY ILLE

32 “YOURTOWN

22 “FARNTONN

56 “HALF WAY STOP

ENDATA
ELTWENT SEASCN
TAGLE SEASONS.ZERO

. DAYS
1 70
2 100
3 90
4 105
LIST(S),»T=15

1 “JUN 1 = AUE 9 =

2 “AUG 10 = NOV 17*
2 | "NOV 18 - FEB 16"
L) "FEB 17 = JUN 30"
ENDATA
ELEMENT EXWELL
TADLE EXSTWELL,ZERO
- FLOM POFLOW
01A 1.44 1.30
144 0.72 0.61
148 2.88 2.59
56A 0.14 0.07
ENDATA
ELEYENT EXSPRG
TAZBLE EXSTSPRG, ZERO
- cosT POFLOW
32 6.60 4.52
22 6.60 6.79
ENDATA
ELEMENT EXTRPL
TAGLE EXSTTRPL. 2ERO
- POFLOW CaP1
147 1.40 2.0
. csT1
144 98.6 1
ENDATA
ELEMENT PIPENT
TASLE PIPENET,ZERO
. CAPTL CAPAC
01144 71160 18.72
0114K 100990 26.93
0122x 0 0.72
0122H 40080 8.35
1456A 7940 0.72
14568 10600 1.35
1456C 13850 2.16
1432X [} 1.35
1432E 34980 .03
32224 72590 8.35
32221 99300 11.95
5622H 30240 8.35
56221 41370 11.95
56224 63500 18.72

DEMAND2  DEMAND3 DEMAND&
625 450 656
2000 1350 1995
425 306 446
595 306 T14
20 18 22
-
-
- .
-
-
cosy
39.25
24425
39.25
9.25
FLOw1 FLOW2 FLOW3
646 5.17 3.23
9.69 7.76 517
CarP2 CAP3 CAPS
2.0 2.0 2.0
csT2 CST3 CST4
12.3 122.5 109.4
ABL AB2 AB3 ABS
765 7.65 765 7.65
6.46 6.46 6.46 6. 46
115.12 115.12 115.12 115.12
12.84 12.84 12.84 12.84
30.28 30.28 30.28 30.28
22.58 22.58 22.58 22.58
18.17 18.17 18.17 18.17
62.98 62.98 62.98 62.98
28.88 28.88 28.88 28.88
23.25 23.25 23.25 23.25
19.68 19.68 19.68 19.68
9.69 9.69 9.69 9.69
8.20 8.20 8.20 8.20
6.66 6.66 6.66 6.66

FLOWS
5.82
6.46

11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900

- B8Al B8A2 BA3 BAL
01144 52465 52.65 52465 52.65
OL14K 51.46 51.46 51.46 S1.46
0122x 0.00 0.00 0.00 0.00
0122H 0.00 0.00 0.00 0.00
14564 0.00 0.00 0.00 0.00
14568 0.00 0.00 0.00 0.00
1456C 0.00 0.00 0.00 0.00
1432x 47.98 a7 .98 47.98 47.98
14 32€ 43.88 43.88 43.88 43.88
3222H 0.00 0.00 0.00 0.00
32221 0.00 0.00 0.00 0.00
5622H 24.69 24.69 24.69 24.69
56221 23.20 23.20 23.20 23.20
56224 21.66 21.66 21.66 21.66
LIST (8T0AL)
14019
1401K
2201x
2201H
56164
56148
5614C
3214
3214E
2232H4
22321
2256M
22561
22564
LISTCATOB), T=40
0114 "MYTOMN TO PARKSVILLE
0122 “MYTOMN TO FARMTOWN
1456 "PARKSVILLE TO HALF WAY STOP
1432 “PARKSVILLE TO VYOURTOWN
3222 “YOURTOWN TO FARMTONN
5622 “HALF WAY STOP TO FARMTOWN
ENDATA
ELEMENT FUTHEL
TABLE FMELL#,ZERO
. CAPTL CAP PCAP OANDN LL
o1a 3590 1.44 1.01 564.25 3
144 4310 2.16 1.51 31.75 1
148 5440 3.60 2.52 39.25 1
324 4310 2.16 1.51 39.25 2
22 4310 2.16 1.51 35.50 2
ENDATA
ELEMENT FUTSPG
TASLE FSPRG»ZERD
. PIPE CAPTL COST POFLOW FLOWL FLON2
01A 24 178500 6.60 5.82 9.69 T.76
1440 36 673800 6.60 9.69 16.16 12.93
324 14 122610 6.60 3.10 5«17 3.88
ENDATA
ELEMENT FUTRPL
TABLE FUTRTRPL, ZERD
. CAPTL POFLOW CAP1 CAP2 CAP3
164 354360 16.0 20.00 20.00 29%.00
324 82130 4.5 5.00 5.00 5.00
i csT1 csT2 CST3 CST4
144 65.00 73.00 81.00 70.00
324 78.00 94.00 123.00 82.00

ENDATA

FLOW3
4.52
T.76
2.59

CAP4
20.00
5.00

FLOWS
5.82
13.57
4.52
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MAIN PROGRAM - CONTROL SUBROUTINES

10000
10100
10200
10300
106400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11600
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13360
13400
13500
13600
13700
13800
131900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
153¢0
15400
15500
15600
15700

FILE
FILE
FILE

FILE

100

105

110

120
130

140

52FILES

6=DUNP

10CTITLE="MOD ELDATA", KIND=PACK» MAXRECSIZE=20, BUF FERS=2,
*PROTECTION=PROTECTEDs AREAS=1000» AREASIZE=450+ SAVEF ACTOR=999)

LLCTITLE=="TEMPDATA™»KIND=PACK+MAXRECSIZE=20,BUFFERS=2»
«PROTECTION=PROTECTED, AREAS=1000+ AREASIZE=450, SAVEFACTOR=999)

OINENSION LISTZO(40,22),PLESTC11)»PFLONCLL),RESELY(40)

OIMENSION SDAYSC4)»DENC40+4) »FTORCA),PALT(11)

LOGICAL PRSNY

INTEGER S»PLIST,TF,SAVED,PDD

COMMON IN, 10, IF»TF,LISTZO,N»So1LLL

COMMON /CHN1/ PALT,PLIST,PFLON,PCOST,FTOR

CONMON /CHN2/ RESELV»DEM»SDAYS

COMMON /CHN3/ ON1,PC1,PD1,PD2,0M2

COMMON /CHN&/ RS NS»AK1,AELs AXPNP

COMNON /CHNS/ AAL»2Z1,R6sN6

COMMON /CHNG/ R7sN7+AK25AE2

COMMON /CHN7/ R8N

COMMON /CHNB/ TIME

CALL DATA

WRITEC10,100)

FORNATC////1X»71€%«*)//78X»*MATHENATICAL PROGRAMHING *
«4USING THE MIXED INTEGER APPROACH®/19X»'FOR MUNICIPAL WATER®
«* SOURCE PLANNING®//36X»®B8Y*/30X
*9PAUL E. PUGNER®/////16X»13C*%),*DATA INPUT PHASE®,
*13C9%0)/7)

WRITEC10,105)

FORMAT(SX»*THE SOUND OF THE BELL INDICATES DATA INPUT *,
**REQUIRED.*/5X»* TERNS INCLOSED IN <> INDICATE THE REQU®
«*IRED INPUT DATAL®///7)

ARITECI0,110)

FORMAT(SX»*D0 YOU WANT INSTRUCTIONS? <YES/NO>?7%)

READCIN»1)ANS

FORMATCA6)

IFCANS.EQ.*YES®)60 TO 120

IFCANS.EQ.*NO*)GO TO 200

WRITECI0,2)

FORMAT(S5X»*PLEASE ANSWER YES OR NO.2°)

GO TO 3

4RITEC10,130)

FORMAT(///5X» *THE DATA INPUT PHASE IS DIVIDED INTO NINE *
+*SEGMENTS AS FOLLOWS:®//

*10Xs* (1) ZONE NUMBERS AND ZONE NAMES.ws®/

*10X»* (2] ZONE POPULATIONS» RESERVOIR ELEVATIONS AND*/
©14Xs* SEASONAL DEMANDS.=2*/

*10X>4 (31 EXISTING WELL FACILITIES.*/

«10X»*CA) EXISTING SPRING FACILITIES.®/

«10Xe* (5] EXISTING TREATMENT PLANT FACILITIES.®/

«10X°(6) EXISTING AND PROPOSED CONNECTION STRUCTURE BETWEEN ZONES.*
*/10X» *(7) PROPOSED FUTURE WELLS.*/

*10X»*C8) PROPOSED FUTURE SPRINGS.®/

#10X»*(9] PROPOSED FUTURE TREATMENT PLANTS.*/
©15Xs*ee THIS SEGMENT WUST BE EXECUTED.®//
©5Xs*YOU MAY STOP AFTER ANY SEGMENT AND RESTART AT THE NEXT*/
«5X,*SEGMENT AT A LATER DATE WITHOUT LOSS OF ANY PREVIOUS DATA.*//)

ARITECI0,140)

FORMAT(//5X»* THE DATA REQUIRED AND UNITS FOR THE SEGH®,
“¢MENTS ARE AS FOLLOWS:®//

15800
15900
16000
16100
16150
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
176400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
15000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700

*LXs*SEGMENT 1%/

*4X»*ZONE NUMBER = ANY INTEGER VALUE BETWEEN 01 AND 98.°/
*19X»* A MAXIMUNM OF 40 ZONES CAN BE CONSIDERED.*/

*4X»*ZONE NAME = ANY STRING OF UP TO 18 CHARACTERS.*//
*15X»*ZONE NUMBER ¢ ZONE NAME ¢ SPACES <= 30 CHARACTERS'/
*LXs*SEGMENT 2°/

*4Xs *NUMBER OF SEASONS IN YOUR MODEL = MAXIMUM OF &4.°/
*4Xs *NUNBER OF DAYS IN EACH SEASON. '/

*4Xs*TERM OF THE SEASCNS. EX: JAN 15 = MAR 22.%/
*4Xs*POPULATION OF EACH ZONE,.*/

*AX,*RESERVOIR ELEVATION OF EACH ZONE = FEET FROM MEAN SEA LEVEL®
. (NSL).*/

*4X,*SEASONAL DEMAND FOR EACH ZONE = GALLONS/PERSON/DAY.*/
*4Xs"PEAK DAY PULTIPLIER CONSTANT.*//

*1Xs *SEGMENT 3°/

*LX,*MELL ELEVATION = FEET FROM MSL.*/

*AXs*WELL CAPACITY = GALLONS PER MINUTE (GPM).*/

*4Xs*PEAK DAY MULTIPLIER CONSTANT.®/

*4X»"0PERATION AND MAINTENANCE COSTS (OLM) =~ S/MG.*/
*4Xs*PUNPING POWER COSTS = $/MG/100 FT.*//

*1Xe*SEGHMENT &4°/

*4Xs*SPRING FLOWS = CUBIC FEET PER SECOND (CFS) EACH SEASON.'/
*4Xs*PEAK DAY MULTIPLIER CONSTANT.*/

*4Xe®0&M COSTS = $/MG EACH SEASON.*//

*LXs"SEGMENT 5%/

*4Xe "TREATHENT PLANT CAPACITY = MILLION GALLONS/DAY (MGD) EACH®
«* SEASON.*/

*4Xs *PEAK DAY MULTIPLIER CONSTANT.*/

*6Xo*0&M COSTS = $S/VG/SEASON.'//

®1Xs*SEGMENT 6%/

*4X+s"CAPITAL COSTS FOR EACH PIPE SIZE CONSIDERED.'/
*4Xs*CAPITAL RECOVERY FACYOR TERMS = YEARS AND INTEREST RATE.®/
*4Xe*ZONAL CONNECTION PATTERN = EXISTING AND PROPOSED.*/
*4Xs*SIZE OF EXISTING PIPE = INCHES.'/

*4Xs*DISTANCE BETWEEN ZONES = FEET.*/

*4X,*REVERSE FLOWS ALLONED =~ E€X: 01 TO 02 AND 02 TO 01.°/
*4Xs*MUNBER OF SIZE OPTIONS ALLOWED IN THE MODEL = THE'/
*7Xe *MAXIMUM NUMBER RECOMMENDED FOR MOST MODELS IS TWO.*/
*4Xs*TYPE OF PIPE INSTALLATION AND BACKFILL.*/

*4Xs"08&M TRANSFER COSTS = S/NG.'/

*4Xs*PUMPING POWER COSTS =~ $/MG/100 FT.*//

*LXs*SEGMENT 7 ¢/

*AXs*CAPITAL COSTS FOR EACH WELL SIZE CONSIDERED.'/
*4Xs*CAPITAL RECOVERY FACTOR TERMS =~ YEARS, RATE.*/
*4Xs*MELL CAPACITY FOR EACH WELL SIZE OPTION = GPM.'/
*4Xs*NUMBER OF WELLS OF A PARTICULAR SIZE ALLOWED PER ZONE.*/
*4Xs*PEAK DAY MULTIPLIER CONSTANT.*/

*4Xs"WELL ELEVATION = FEET FROM MSL.'/

*4Xe*0LN COSTS = $/MG.'/

*4X+*PUNPING POWER COSTS = $/MG/100 FT.*//

*LlXs"SEGMENT 8/

*4Xs*CAPITAL COSTS FOR PROPOSED SPRINGS.'/

*CAPITAL RECOYERY FACTOR TERMS = YEARS, RATE.*/
*4Xs*"DISTANCE FROM SPRING TO CONNECTION = FEET.*/
*4Xe*SPRING FLOW = CFS EACH SEASON.*/

*4Xs*PIPE SIZE = INCHES.*/

*4Xe*TYPE OF PIPE INSTALLATION AND BACKFILL.'/

*4Xs*PEAK DAY MULTIPLIER CONSTANT.*/

*4Xs*0L" COSTS = 3/MG EACH SEASON.*//

*1Xs*SEGMENT 9/

*4Xs *CAPITAL COSTS FOR EACH SIZE TREATMENT PLANT.*/



6v

21800
21900
22000
22100
22200
22300
22500
22500
22600
22709
22800
22960
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
235500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800

150

200
210
220

230

231

232
234

237
240

250

300

301
330

400
401

402
420

*4Xs*CAPITAL RECOVERY FACTOR TERMS = YEARS» RATE.'/
*AXs*TREATMENT PLANT CAPACITY = MGD EACH SEASON.*/

“4Xs*PEAK DAY FULTIPLIER CONSTANT.*/

*4X»*0&K COSTS = $/MG EACH SEASON.*///

*10X»*(NOTE) THE MODEL CONTAINS DEFAULT VALUES FOR MANY OF*/
*“10X»*THE ABOVE. THESE VALUES WILL BE GIVEN IN MORE DETAIL*/

*i0Xs*WHEN EACH SEGHENT IS EXECUTED. IF YOU USE A DEFAULT VALUE*/

*10X»*OR SUPPLY YOUR OWN CONSTANT IN ITS PLACE IN THE FIRST*/

*1OX*SEGNENT LT IS ASKED FOR THIS VALUE WILL BE ASSUMED ACCEPTABLE®

/10X, *FOR ALL OTHER SEGMENTS WHERE IT IS REQUIRED. CEX: PEAK®/
*L0X*DAY SUPPLY CONSTANT MULTIPLIER)*///7

*L1Xs60(*#®)/5X,*THIS MODEL ASSUMES THAT SEASON 1 IS THE®

** PEAK SEASON*/

*5Xe*wITH RESPECT TO DEMAND AND SUPPLY. PLEASE CONFORM TO®/
*5Xe*THIS CONVENTIONIII®*/1Xs60(***)/7)

WRITECIO0,150)

FORMAT(SX»*YOU WILL BE GIVEN EVERY OPPORTUNITY TO ¢/
*35Xs*CORRECT INPUT DATA THRCUGHT THE DATA INPUT*/

*5Xs "PHASE. ALL DATA IS INPUT FREE FORMAT.*//)

WRITECIO.,210)

FORMAT(//SX»* IS THIS A RESTART OF ANOTHER RUN? <YES/NO>?*)

READCINS1)ANS

IFCANS.EQ.*YES®*)S0 TO 230

IFCANS.EQ.*NO*)GO TO 300

WRITECID,2)

60 To 220

INQUIRECIF,PRESENT=PRSNT)

IFCPRSNT)IGO TO 231

GO TO 232

INQUIRECTF,PRESENT=PRSNT)

IFCPRSAT)GO TO 237

MRITECL0,234)

FORMAT(5X»*I CAN NOT FIND A RESTART FILE. PLEASE DO A*/
*5Xs "LIST FILES OR VERIFY THIS IS THE SAME ACCOUNT NUMBER®/
*5X»*YOU STARTED ON LAST EXECUTION.*///7)

60 YO 4000

WRITVECI0,240)

FORMAT(SX»*AT WHAT SEGMENT WOULD YOU LIKE TO RESTART?®
«'<1 10 9>2°)

READCTINS /7 )START

00 250 M=1,9

[F(START.EQ.M)G0 TO(300,400,500»600,700»700,700,700-700)STARY

CONTINUE

MRITEC10,260)

FORMAT(SX» *UNACCEPTABLE SEGMENT NUMBER.')

a0 Y0 237

CALL ZONENMCSAVED)

WRITECIO.301)

FORMATC//5X»*D0 YOU WANT YO CONTINUE? <YES/NO>?*)

READCINS1)ANS

IF(ANS.EQ.*YES*)G0 TO 420

IFCANS.EQ.*NO*)GO TO 2000

WRITECIO0,2)

GO TO 330

READ(TF-401)N

FORMATCI2)

READCTF»402)C(LISTZOCI»J)pI=1522)01=1sN)

FORMATC110A1)

CALL POPUL(SAVED,PDFIR)

“RITECI0,301)

READCINS1)ANS

27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
36200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
13200
33300
13400
33500
33600
13700
33800
33900

500
501
502
503
506
520
521
522

530
550

545
540

600

601
621
622

630
650

645
640

IFCANS.EQ.*YES®*)GO TO 520

IFCANS.EQ.*NO')GO TO 2000

WRITECIO,2)

GO TO 430

HEADCTFo501)N,S, I 111

FORMAT(3I6)

READCTF»402)C(LISTZ0CI,J)ed=1522)0s1=1sN)
READCTF,502)CRESELVCI),I=1,N)

FORMATC2015)

READCTF»503)CCDENCILI)»JI=155)0l=1sN)

FORMATC1617)

READCTF»504)PDD,POFTR

READCTF»503)CSDAYSCI),I=1,5)

FCRMAT(IZ,FB.4)

ARITECLD,521)

FORMAT(//5X» *00 YOU HAVE ANY EXISTING WELLS IN YOUR®
** MODEL? <YES/NO>?*)
READCINS1)ANS
IFCANS.EQ."YES*)GO TO 530
IFCANS.EQ.*NO*)GO TO S50
MRITECID,2)

GO 10 522

CALL EXWELLCSAVEDS,

GO TO S&5

ANSWE='NO*

CALL EXWNCANSWE,SAVED)
@RITECIOD. 301)
READCIN,1)ANS
IFCANS.EQ.*YES' )60 TO 620
IFCANS.EQ.*NO*)GO TO 2000
aRITECIOD,2)

GO TO 540
READCTF»501)NsSoIHIT
READCTF402)CCLISTZOCI ) »Jd=1422)s I=1,N)
READCTF,502)C(RESELVC(I).I=14N)

READCTF»503) ((DEM(T»J)ed=1,5)s121,N)
READCTF»504)PDD,POFTR
READUTF»503)CSDAYSCI).1=1,5)

READCTF,601) PC,PUNPC -
FORMATC 12,F8.3)

“RITECIO.621)

PCs PUMPC, )

FORMATC//5X»*D0 YOU HAVE ANY EXISTING SPRINGS IN YOUR ¢

**MODEL? <YES/N0>2¢)

READCINS1)ANS

IFCANS.EQ.*YES*)GO TO 630
IFCANS.EQ.*ND*)GO TO 650

MRITECIO.,2)

60 TO 622

CALL EXSPRG(SAVEC - )
GO TO 645

ANSWE=*NO*

CALL EXSCANSNESSAVED)

ARITECIO. 301)

READCIN,1)ANS

IFCANS.EQ.*YES*)GO TO 720
IFCANS.EQ.*NO*)GO TO 2000

WRITECLO.,2)

GO TO 640

READCTF»501)NsSoIIII
READCTFL402)C(LISTZOCI2J)»d=1522)01=1sN)
READCTF»502)CRESELVCI)»I=1.N)



0S

34000 READCTF»503) CCDEM(IeJ)srJd=1esS)el=1,N) 40100 1020 4RITECID,1021)

34100 READCTF»504)PDD,PDFTR 40200 1021 FORMAT(//5X,*D0 YOU HAVE PROPOSED FUTURE SPRINGS IN *
34200 READCTF»503)CSCAYSCI)»I=1,S) 40300 **YOUk MODEL? <YES/NO>?7*)
34300 READCTF,601)" PC»,PUNPC = 40400 1022 READCINs»1)ANS
40500 IFCANS.EQ.*YES*)GO TO 1030
40600 IFCANS.EQ.*NO*)GO TO 1050
346Uy G0 T0(720,620,920,1020,1120)START~4 40700 “RITEC10,2)
34700 720 WRITECIO.721) 40800 GO TO 1022
34800 721 FORMATC(//75X»*D0 YOU HAVE ANY EXISTING TREATMENT PLANTS ¢ 40900 1030 CALL FSPNGS(SAVED )
34900 **IN YOUR MODEL?<YES/NKO>?¢) 41000 GO TO 1045
35000 22 READCIN,1)ANS 41100 1050 ANSWE=*NO*
35100 IFCANS.EQ.*YES*)GOD TO 730 41200 CALL FSPCANSME»SAVED)
35200 IFCANS.EQ.*NO*)GO TO 750 41300 1045 WRITECIO»301)
35300 WRITECI0.,2) . 41400 1040 READCIN,1)ANS
35400 G0 TO 722 41500 IFCANS.EQ.*YES®*)G0 TO 1120
35500 730 CALL EXTRPLCSAVED ) 41600 [FCANS.EQ.*NDO*)GOD TO 2000
35600 GO TO 745 41700 WRITECIO0.,2)
35700 750 ANSME=*NO* 41800 G0 T2 1040
35800 CALL EXTCANSWE,SAVED) 41900 1120 wxITECIO»1121)
35900 745 WRITECIOD, 301) 42000 1121 FORMAT(//5X»*D0 YOU HAVE PROPOSED FUTURE TREATMENT®/
36000 740 READCINS1)ANS L2100 *5X+*PLANTS IN YOUR NODEL? <YES/NO>%*)
36100 IFCANS.EQ."YES*)G0 TO 820 42200 1122 READCINS1)ANS
36200 IFCANS.EQ."ND*)GOD TO 2000 42300 LFCANS.EQ.*YES*)GO TO 1130
36300 wRITECI0,2) 42400 IFCANS.EQ.*NO*)GOD TN 1150
36400 60 TO 740 42500 WRITECID.2)
36500 820 WRITECID,821) 42600 GG TO 1122
36600 821 FORMATC(//5X»*D0 YOU HAVE EXISTING OR PROPOSED INTERZONAL®/ “2700 1130 CALL FTRPLSC(SAVED . Al
36700 *5Xs *CONNECTIONS IN YOUR MODEL? <YES/NO>?%) 42800 G0 TO 1200
36800 822 READCIN,1)ANS 42900 1150 ANSWE=*NO*
36900 IFCANS.EQ.*YES*)GO TO 830 43000 CALL FTPCANSHE,SAVED)
37000 IFCANS.EQ.*NO*)G0 TO 850 43100 1200 CALL QUESTCIIID)
37100 WRITECIOD.,2) 43400 2009 LOCK IF
17200 60 TO 822 43500 LOCK TF
37300 830 CALL CONECT(SAVED,PC,PUNPC,PDDsPOFTR) 43800 4000 CALL EXIT
37400 GO TO 845 43900 END
37500 850 ANSHE=*NO*
37600 CALL CONCANSWE,SAVED)

37700 845 WRITECIO»301)
37800 840 READCINS1)ANS

37900 IFCANS.EQ.*YES*)GO0 TO 920
38000 IFCANS.EQ.*NO')GO0 TO 2000
38100 MRITECI0.2)

38200 GO TO 840

38300 920 MRITECI0,921)
38400 921 FORMAT(//5X»* D0 YOU HAVE PROPOSED FUTURE WELLS IN YOUR ¢

38500 «*MODEL? <YES/NO>?%) MATRIX - BINDING SUBROUTINES
38600 922  AEADCIN.1)ANS
10000  HOST IS OBJECT/MAINPROGRAM;
38700 IFCANS.EQ.*YES)GO TO 930
sarde kg L e il 10100  BIND DATA FRCM CANDE/OATAZ

10200 BIND ZONENM FROM CANDE/ZONENM;

e mnged 0 1 fomm, v, ooy
: XWELL FROM CANDE/EXMELL;

::;:g 930 ;:L:J:E;LS(S"“ ) 10500 BIND EXSPRG FROM CANCE/EXSPRG;

10600 BIND EXTRPL FROM CANDE/EXTRPL:
39300 950  ANSWE=*NO*

10700 BIND CONECT FROM CANDE/CONECT;
39400 CALL FMECANSWEsSAVED)

10800 BIND FWELLS FROM CANDE/FWELLS:
39500 945  WRITECIO»301) .

10900 BIND F3SPNGS FROM CANDE/FSPNGS;
39600 940  READCINS1)ANS

11060 SIND FTRPLS FROM CANDE/FTRPLS:
39700 IFCANS.EQ."YES®)GO TO 1020 11100 BIND QUEST FROM CANDE/QUEST
39800 IFCANS.EQ.*ND*)GO TO 2000 /QUEST;

39900 WRITEC10-2)
40000 GO TO 940



6v

21800
21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22960
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
23500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800

150

200
210
220

230

231

232
234

237
240

250
260
300

301
330

400
401

402
420

430

*4X,*CAPITAL RECOVERY FACTOR TERMS = YEARS» RATE.'/

*AXs"TREATMENT PLANT CAPACITY = MGD EACH SEASON.*/

*4Xs*PEAK DAY PULTIPLIER CONSTANT.*/

*4Xs'0&Nn COSTS = 3/MG EACH SEASON.'///

*10X»*(NOTE) THE MODEL CONVAINS DEFAULT VALUES FOR MANY OF*/
*10Xs*THE ABOVE. THESE VALUES WILL BE GIVEN IN MORE DETAIL®/
*10Xs*WHEN EACH SEGHENT IS EXECUTED. IF YOU USE A DEFAULT VALUE*/
*i0%s*OR SUPPLY YOUR OWN CONSTANT IN ITS PLACE IN THE FIRST*/
*LOX*SEGMENT IT IS ASKED FOR THIS VALUE WILL BE ASSUMED ACCEPTABLE®
*/10X» *FOR ALL OTHER SEGMENTS WHERE IT IS REQUIRED. (EX: PEAK*/
*L0X*DAY SUPPLY CONSTANT MULTIPLIER)*////

*LXs60(%**)/SX,*THIS MODEL ASSUNES THAT SEASON 1 IS THE®

** PEAK SEASON*/

*5Xe *wITH RESPECT TO DEMAND AND SUPPLY. PLEASE CONFORM TO®/
*5Xe*THIS CONVENTIONIII®*/1Xs60(*=*)/7)

WRITEC10,150)

FORMAT(SX»°YOU WILL BE GIVEN EVERY OPPORTUNITY TO ¢/
*5Xs*CORRECT INPUT DATA THRCUGHT THE DATA INPUT*/

*3Xs *PHASE. ALL DATA IS INPUT FREE FORMAT.*//)

WRITECIO.210)

FORMAT(//5X»* IS THIS A RESTART OF ANOTHER RUN? <YES/NO>?*)

READCINS1)ANS

IFCANS.EQ.*YES®)G0 TO 230

[FCANS.EQ.*NO*)GO TO 300

WRITECID»2)

G0 To 220

INQUIRECIF,PRESENT=PRSNT)

IFCPRSNT)GO TQ 231

GO TO 232

INQUIRECTF,PRESENT=PRSNT)

IFCPRSAT)GO TO 237

MRITECIO0.,234)

FORMAT(S5X»*I CAN NOT FIND A RESTART FILE. PLEASE 00 A*/
*5Xs "LIST FILES OR VERIFY THIS IS THE SAME ACCOUNT NUMBER®/
*5X»*YOU STARTED ON LAST EXECUTION.*///7)

60 TO 4000

WRITEC10,240)

FORMAT(SX»*AT WHAT SEGMENT WOULD YOU LIKE TO RESTART?®
=*<1 10 9>2°¢)

READCINS/)START

00 250 H=1,9

[F(START.EQ.M)GD TO(300,400,500»600+700»700,700,700+700)STARY

CONTINUE

MRITEC10.,260)

FORMAT(SX» *UNACCEPTABLE SEGMENT NUMBER.')

a0 YO 237

CALL ZONENMC(SAYED)

WRITECIO.,301)

FORMATC//5X»* D0 YOU WANT TO CONYINUE? <YES/NO>?*)

READCINS1)ANS

IFC(ANS.EQ."YES*)G0 TO 420

IFCANS.EQ.*NO*)GO TO 2000

MRITECI0,2)

GO TG 330

READCTF»401)N

FORMATCI2)

READ(TF»402)C(LISTZOCI»J)»J=1522)51=1sN)

FORMATC(110A1)

CALL POPULCSAYED,PDFTR)

ARITECI0,301)

AEADCINS1)DANS

27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
3c200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
13200
33300
13400
33500
33600
33700
33800
33900

500
501
502
503
506
520
521
522

530
550

545
540

600

601
620
621

622

630
650

645
640

700

IFCANS.EQ.*YES')GO TO 520
IFCANS.EQ.*NO')GO TO 2000

WRITECI0,2)

GO TO 430

HEADCTF»501)N,S»II1I

FORMATC(316)
READCTF,402)C(LISTZO(I,J)ed=1+22)s1=1sN)
READCTF,502)CRESELVCI),I=1,N)
FORMAT(2015)
READCTFS503)CCDENCILI)»JI=155)0l=10N)
FORMAT(1617)

READ(TF»504)PLD,POFTR
READ(TF»503)CSDAYSCI),I=1,5)
FCRMAT(IZFB8.4)

WRITECLO0,521)

FORMAT(//5X»*00 YOU HAVE ANY EXISTING WELLS IN YOUR®
** MODEL? <YES/NO>?%)

READCINS1)ANS

IFCANS.EQ."YES*)GO TO 530
IFCANS.EQ.*N0O*)GO TO S50

WRITECIO,2)

GO0 TO 522

CALL EXMWELLCSAVED, PC. PUNPC, )
GO TO S&5

ANSWE=*NO*

CALL EXWCANSHE,SAVED)

“RITECID. 301)

READCIN,1)ANS

IFCANS.EQ.'YES®)GO0 TO 620
IFCANS.EQ.*NO*)GO TO 2000

ARITECIO,2)

GO TO 540

READCTF+501)NsSoIIIT
READCTF»402)CCLISTZ0CI»4)»J=1422)s 1=1,N)
READCTF»502)(RESELYVC(I)»I=1-N)
READCTF»503) ((DEM(T»J)sJd=155)s1214N)
READCTF»504)PDD,POFTR
READCTF»503)CSDAYSCI)eT=1,5)
READCTF»,601) PC,PUNPC z
FORMATC 12,F8.3)

“RITECIO.,621)

FORMATC//5X»*D0 YOU HAVE ANY EXISTING SPRINGS IN YOUR ¢
**MODEL? <YES/ND>?°)

READCINS1)ANS

IFCANS.EQ.*YES*)GO TO 630
IFCANS.EQ.*ND*)GO TO 650

MRITELCIO.,2)

60 TO 622

CALL EXSPRG(SAVEC - )
GO TO 645

ANSWE=*NOD*

CALL EXSCANSWESSAVED)

MRITECIO.301)

READCIN,1)ANS

IFCANS.EQ.*YES*)GO TO 720
IFCANS.EQ.*NO*)GO TO 2000

WRITECIO,2)

GO TO 640

READCTF#»501)NsS»IIII
READCTF402)C(LISTZOCI2J)0d=1522)s I=1sN)
READCTF»502)CRESELVCI)»1=1,N)



0S

34000 READ(TF.503) ((DEI(;;J)-J-I.S)’llluI) 40100 1020 #RITECIO0,1021)

34100 READC TF»504 )P 0D, PDF 40200 1021 FORMAT(//5X»*DO0 YOU HAVE PROPOSED FUTURE SPRINGS IN °*
34200 READCTF»503)C SCAYSCI)»1=1,5) 40300 **YOUk MODEL? <YES/NO>?°)
34300 READCTF,601)" PCsPUNPC - 40400 1022 READCIN»1)ANS
40500 [FCANS.EQ.*YES*)GD TO 1030
40600 IFCANS.EQ.*NO*)G0 TO 1050
346Uy §0 T0(720+620,920,1020,1120)START=4 40700 “RITECI0,2)
34700 720 WRITEC10,721) 40800 60 TO 1022
34800 721 FORMATC//5X»*D0 YOU HAVE ANY EXISTING TREATMENT PLANTS ¢ 40900 1030 CALL FSPNGSCSAVED )
34900 **IN YOUR MODEL?<YES/NO>?*) 41000 G0 TO 1045
35000 722 READCIN,1)ANS 41100 1050 ANSWE=*NO*®
35100 IFCANS.EQ.*YES*)GD TO 730 41200 CALL FSPCANSHESSAVED)
35200 IFCANS.EQ.*ND*)GO TO 750 41300 1045 WRITECIO»301)
35300 WRITECI0,2) . 41400 1040 READCIN,1)ANS
35400 60 TO 722 41500 IFCANS.EQ.*YES*)GO TO 1120
35500 730 CALL EXTRPLCSAVED D 41600 IFCANS.EQ.*NO*)GO TO 2000
35600 G0 TO 745 41700 WRITEC10,2)
35700 750  ANSWE=*NO* 41800 G0 TQ 1040
35800 CALL EXTCANSWE,SAVED) 41900 1120  wxITECIO0.1121)
35900 745  WRITECIO»301) 42000 1121 FORMATC//5X»*D0 YOU HAVE PROPOSED FUTURE TREATMENT®/
36000 740  READCINs1)ANS 42100 *5X*PLANTS IN YOUR NODEL? <YES/NO>7%)
36100 IFCANS.EQ.*YES®*)G0 TO 820 42200 1122 READCINS1)ANS
36200 IFCANS.EQ.*ND*)G0 TO 2000 42300 LFCANS.EQ.*YES®)GO TO 1130
36300 sRITECI0,2) 42400 IFCANS.EQ.*NO*)GO TN 1150
36400 60 TO 740 42500 “RITEC10,2)
36500 820  WRITECI0,821) 42600 GG TO 1122
36600 821  FORMAT(//5X»*D0 YOU HAVE EXISTING OR PROPOSED INTERZONAL®/ 42700 1130 CALL FTRPLSCSAVED . )
36700 *5Xs *CONNECTIONS IN YOUR MODEL? <YES/NO>?*) 42800 60 TO 1200
36800 822  READCINs1)ANS 42900 1150 ANSWE=*NO®
36900 IFCANS.EQ.*YES®)60 TO 830 43000 CALL FTPCANSME,SAVED)
37000 IFCANS.EQ.*NO*)60 TO 850 43100 1200 CALL QUESTCIINI)
37100 WRITECIO,2) 43400 2000 LOCK IF
17200 G0 TO 822 43500 LOCK TF
37300 830  CALL CONECT(SAVED,PC,PUNPC,PDDsPDFTR) 43800 4000 CALL EXIT
37400 GO TO 845 43900 END
37500 850  ANSME=*NO*
37600 CALL CONCANSWE,SAVED)

37700 845 MRITECIO.301)
17800 840 READCINS1)ANS

37900 IFCANS.EQ.*YES*)GO0 TO 920
38000 IFCANS.EQ.*ND')G0 TO 2000
js100 MRITECI0.2)

38200 GO TO 840

38300 920 MRITECIO.,921)
38400 921 FORMATC(//5X»*D0 YOU HAVE PROPOSED FUTURE WELLS IN YOUR ¢

38500 **MODEL? <YES/NO>?%) MATRIX - BINDING SUBROUTINES
38600 922  READCINA1)ANS
10000 HOST IS DBJECT/MAINPR ;
38700 lf(nus.:o.:v:f-xco T0 930 10100 SIND DATA ,ECI CAln[/g::::‘
!o:oo l:::::;so-)io 160 TO 950 10200 BIND ZONENM FROM CAANDE/ZONENM;
itoss DR I RN
G XWELL FROM CANDE/EXMELL:
::;:g 70 ;:LI'.“D':EI;LS(SAVED ) 10500 BIND EXSPRG FROM CANCE/EXSPRG;
39300 950  ANSHE=*ND® 10600 BIND EXTRPL FRON CANDE/EXTRPL:
39400 CALL FNECANSHEsSAVED) 10700 BIND CONECT FROM CANDE/CONECT;
39500 945  WRITECI0»'301) 10800 BIND FWELLS FROM CANDE/FWELLS:
39600 940  READCINe1)ANS 10900 BIND F3PNGS FROM CANDE/FSPNGS;
11060 BIND FTRPLS FROM CANDE/FTRPLS;
39700 IFCANS.EQ.*YES*)GO TO 1020 11100 S IND eder hne aanoEd
39800 IFCANS.EQ.*NO*)GO TO 2000 CANDE/QUEST;
39900 WRITECI0,2)

40000 G0 TO 940



IS

ZONE mER AND NAME SUBROUTINE :;:gg 151 FORMAT(// 5Xs*THE FOLLOWING IS A LIST OF YOUR INPUTY,

* ¢ OF ZONES AND THEIR NAMES.* //)

T R T T 16000 wRITEC10,152)
5 16100 1 FORMAT(2X»*RON® . . Cenns proey
10100 SUBROUTINE ZONENM(SAVED) 16200 = ;3 155 f..,.E“ #"ZXAZONEYS 6Xs CONE (NRE avaet 7
i6200 CIMENSION NAMECZ0)» LISTZOC40,22)5NUNC10) 16300 155  WwRITECIO0,156) I, C(LISTZOC1sd)sJd=1,22)
10300 INTEGER ROM,TF 16400 156 FORMATC3X»120 3X,2A108X020A1 )
10400 COMMON IN, 10, IF,TF,LISTZOLN 16506 IF (ROm .NE. 3) GO TO 197
10500 OATA  NUN/®0%,019,020,030 040,050, 060,070 080,090y 16600 N=IR
16600 NN = . 16700 #RITECI0,190)
10700 (NAME = *3 . 1680C 190  FORMAT(////5X+*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?*
10800 00 80 I=1,40 16900 * IXs*<YES/ND>?* )
16900 20 80 J=1,22 17000 193 READCIN,191) ANS
11000 80 LISTZOCI, ) =2 . d 17160 191 FORMATCAE)
11100 4RITECI10,90) 17200 {FCANS.EQ.*NO* .AND. ROW.EQ.0)GO TO 205
11200 90 FORMAT(//7/10X»10C*#%),* SEGMENT 1 *,10(*«*)) 17300 LFCANS.EQ.*NO* .AND. ROW.NE.O0)GO TO 199
11300 WRITECID,100) 17409 IFCANS.EQ.*YES®)G0 TO 192
11400 100  FORMATC//5Xs*ENTER EACH ZONE NUMBER AND ZONE NANE FOLLOMED BY A*/ 17500 WRITEC10,194)
11500 * SXs*RETURN. ENTER A ZONE NUMBER OF 99 WHEN COMPLEATED®/ 17600 194 FORMAT(SX»*PLEASE ANSWER YES OR NO?* )
11600 * 10X»*EXAMPLEZ 01 UPPER LOGAN <RETURN>?'//f/) 177¢0 60 TO 192
11700 105  READCINA110)  NANE 17800 192 WwRITEC10,195)
11800 110 FORMAT(30A1) 17900 195  FORMATCSX»*ENTER ROW OF CHANGE?® )
11900 90 120 I=1,29 18000 READCINS/) ROW
12000 IFCNAMECT ). IS.NNIGO TO 120 18100 IF (ROW.LE.0)GO TO 197
12100 IFCNAMECT).IS.INAME .AND. NAMECI*1).IS.INAMEIGO TO 150 18200 IFCROM.GT o NIN=N+1
12200 IFCNAMECT 1) NELNNIGO TO 140 18300 IFCRUN.GT .NIROW=N
12300 116 IR = IR ¢ 1 18400 IR=R0M=1
12400 LISTZCCIRs1) = Q¢ 18500 WRITECI0,196)
12500 LISTZOCIR»2) = NAMECI) 18600 196 FCRMATCSX»*ENTER THE NEW ZONE AND NAME?®)
12600 G0 1O 130 18700 20 215 J4=1,22
12700 120 CONTINUE 18800 215 LISTZO(ROW»J)=* .
12800 G0 TO 105 18900 60 Td 105
12900 140 00 143 LL=1,10 19000 197  W4RITECI0,198)
13000 IFCNAMECT#1) .EQ. NUNCLL)DGO TO 145 19100 198  FCRMAT(SX»*MORE CHANGES? <YES/NO>Z* )
13100 143 CONTINUE 19200 60 10 193
13200 G0 TO 116 19360 199  4RITE (10,201)
13300 145 IR = IR ¢ 1 19400 201  FORMAT(SX»*D0O YOU WANT THE DATA LISTED AGAIN? <YES/NO>?*)
13400 LISTZOCIR,1) = NAMECI) 19500 202 AEADCINAL91)ANS
13500 LISTZOCIRS2) = NANECIe1) 19600 IFCANS.EQ.*NO*)GO TO 205
13600 I =1e1 19700 IFCANS.EQ.*YES*)GO0 TO 206
13700 130 M=1+¢1 19800 WRITECI0,194)
13800 00 160 I=N,30 15900 60 TO 202
13900 =1 20000 206 IR = N
14000 IFCNANECT ). IS.NN)GO TO 160 20100 A0N=0
14100 60 YO 165 20200 €0 TO 150
162¢0 160  CONTINUE 20300 205  WRITECTF.300)N
14300 165 00 168 J=I11,29 20400 300 FORMATCI2)
14400 W=y 2500 ®RITECTF,310) (CLISTZOCI,Jd)»J=1,22)01=10sN)
14500 IFCNAMECS).IS.NN AND. NAMECJ*1).IS.NN)GD TO 180 20600 310  FORMAT(110A1)
14600 168  CONTINUE 20700 WRITECIF, 320)
14700 180 K =2 2¢800 320  FORMATC*START CF MODELDATA FILE®)
14800 00 170 L=11,JJ 20900 SAVED=1
14900 K=K+¢1 21000 RETURN
15000 IF(K.61.20)60 70 171 21100 END

15100 170 LISTZOCIR,K) = NAMECL)
15200 171 00 200 I=1,30

15300 200 NAMECT) = ¢ e

15400 I = IR

15500 IF(ROM .NE. 0) 60 TO 155
15600 G0 YO 105

15700 150 ARITECIO.151)
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SEASON AND ZONE DEMAND SUBROUTINE

16000
1C160
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700

SSET SEPARATE

60
90
205

206

212
211
217

218

219
215
99

100

115
120

110
130

SUBROUTINE POPUL(SAVED,PDFTR}

OIMENSION POP(40)» DEMC40,4)s RESELV(40)» NDEMCA)» NS(4)
OIMENSION PDEMC40)»SDAYSC4)»STERNC4515),» TENP(16)
CIMENSION LISTZ0(40-,22)
INTEGER RON» S» TFs»SAVED,PDD
COMMON INoI0s IF»TFoLISTZOSNSS
COMMNON /CMN2/ RESELV»DEM, SDAYS
COMMON /CMN3/ OM1,PC1,PD1,PD2,0M2
OATA NDEM/4=*DEMAND*/

OATA NS/*S1%5°52%,°539,°54%/
IFCPOD.EQ.0)IPDFTR=PD2

00 60 I=1,4

00 60 J=1,15

STERMCI»J)="* L
WRITECI0,90)
FORMAT(/7/10X»10C"*"),* SEGMENT 2 *,10("=*))

wRITECI0,205)

FORMATC(///7/5X»*ENTER THE NUMBER OF SEASONS TO BE CONSIDERED®,
** IN YOUR MODEL. <1 = 4>2°)

READCINL/)S

[FCS.GE.1.AND.S.LE.4)GO TO 208

WRITECIOD,207)

FORMAT(5X»*PLEASE ENTER 1 = & ONLY.?*)

60 TO 206

00 215 i=1,$

WRITECIO»216)1

FORMATC(SX»*ENTER THE NUMBER OF DAYS IN SEASON *,11,°.2°)
READCIN»/)SDAYS(I)

IFCSDAYSCID.GE.1 .AND. SDAYSCI).LE.365)60 TO 211
WRITECI0,212)SDAYSCI)

FORMAT(SX»"UNACCEPTABLE NUMBER OF DAYS.'»16)

G0 70 209

WRITECID,217)1

FORMAT(SX» "ENTER THE MONTH TERM (EX: JAN 15 = MAR 31) FOR SEASON *

* Ile® (15 MAX).?%)
READCIN,218)TENP
FORMATC(16A1)
=0
00 219 J=1.,15
IF(TEMP(J).IS.* ¢ .AND. TEMP(J*1).IS5.* *)60 TO 219
K=Ke+i
STERMCI-K)=TENP(Y)
CONTINUE
IFCSS.KE.0)60 TO 115
CONTINUE
WRITEC10,100)
FORMATC(///75Xs * SEASON DAYS TERN®)
00 110 I=1,5
MRITECIO0,120) I»SDAYSCID,(STERNCI»J)»J=1,15)
FORMAT(BX»11+6X»1353Xs15A1)
IF(SS.NE.0)GD TO 180
CONTINUE
SRITECIOD,291)
AREADCINS293)ANS
IFCANS.IS.*YES*)GO TO 140
IFCANS<IS.*NDO*)GO TO 190
SRITEC10.,294)

15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17560
17600
17700
17800
17900
18000
18100
18200
1£300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

140
150
160

170

180
182

185

190
210

230
220
235
240
250

260

280
2%
29

292
293

29

295
296

297

298

GO YO 130

#RITECI0,150)

FORMAT(SX,*ENTER SEASON OF CHANGE.?*)

READCIN,/)SS

IF(SS.GEs1 .AND. SS.LE.S)GO TO 170

ARITECLO,207)

GO Y0 160

1=55

&0 TO 209

WRITECID,299)

READCINS293)ANS

IFCANS.ISL*YES*)G0 TO 140

LFCANS.IS.*ND*)GO TO 185

SRITECID.294)

GO YO 182

§5=0

GO TO 99

WRITECID»210)

FORMATC//75X»* NOW ENTER THE POPULATION OF EACH ZONE»*/
*3X»*THE RESERVOIR ELEVATICN IN FEET FROM MSL AND */
*3Xs*THE DEMANC PER PERSON PER SEASON IN GALLONS'/
*3Xs*PER DAY ALL SEPERATED BY COMNAS.'///7)

00 220 I=1.N

MRITECID,230) (LISTZ2CCI,Jd)rd=1,22)

FORMATC/3XsS5C*2%)52A152X0s20A155( ") 27)

READCINS/) POP(I), RESELVCI)» (DEMCI,J)rJd=1,5)

CONTINUE

MRITECIO»240)

FORMAT(//7/5X» *THE FOLLOWING IS A LIST OF YOUR INPUT DATA.*//)

WRITEC10,250) (NDEMCI),I=1,5)

FORMATC(23X»*RESERYOIR®»2X»4CA622X))

aRITECID,260) (NSCI)sI=1,5)

FORMATCLIX»*ROM®» 1 X,"ZONE®»2X» *POPULATION® ,2X» *ELEVATION®,
*2Xe b 2X2A254X))

00 280 I=1,N

WRITECI0,290) I,C(LISTZOCI,J)»J=1,2),POPCL)»RESELV(I),
*(DENCTIsJ)pJd=1,5)

FORNATC(2Xs 125 2X» 2A1,3Xs18,6Xe 15+ 5X»4(F6.1+2X))

WRITECIO0,291)

FORMATC//7/5X»*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?Z*
*«* <YES/NO>?2* )

READCIN,293) ANS

FORMAT(AG)

IFCANS.EQ.*NO* .AND. RON.EQ.0)GO TO 700

IFCANS.EQ.*ND* .AND. ROW.NE.O)GO TO 310

IFCANS.EQ.*YES*)GOD TO 295

“RITECI0,294)

FORMAT(S5X»*PLEASE ANSWER YES OR ND.72°)

G0 10 292
wRITECI0,296)

FORMATC(SX,»*ENTER ROM COF CHANGE.??7°)

READCINS/) ROM

IF(ROW.LE.O -OR. RON.GT.N)GO TO 340
WRITE(10.,297)

FORMAT(SX»*ENTER NEW POPULATIONs RESERVOIR ELEVATION AND*,
** DEMANDS.22*)

L = ROW

READCINSZ) POPCID»RESELVCI)»(DEN(I»J)sd=1,5)

WRITECI0,290) I,(LISTZ0C(I+4)94=1+2)sPOPCI),RESELVCI)»
*(DEM(I,J)»J=1,5)

“RITECI0,299)
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21900
22000
2z100
22200
22300
22400
22500
22600
zzroo
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
254C0
25500
25600
25700
25800
25900
26000
26100
26200
26360
26400
26500
26600
26700
26800
26900
27000
27100
27200
27360
27400
27500
276CC
27700
27800
279¢C0

299

340
361

310

320
321

326
700
710

720

730
740

750

760
124"

s

400
401

407
402

510
520
530

FORMAT(S5X»*MORE CHANGES? <YES/N0>?7¢)
GO TO 292

«RITECIO, 341)

FORMAT(SX*UNACCEPTABLE ROW NUMBER.®*)
@0 Y0 295

4RITECIO., 320)

FORMAT(S5X»*D0 YOU WANT THE DATA LISTED AGAIN? <YES/NO>?272')
READCINS293)ANS

IFCANS.EQ.*ND*)GO TO 700
IFCANS.EQ.*YES')GO TO 326
ARITECIO»294)

60 TO0 321

ROW = 0

G0 TO 235 8
«RITECIO.710)PDFTR

FORMATC(//5X»* THE STANDARD PEAK DAY DEMAND IS *F4.2° TIMES ¢

**GREATER THAN THE PEAK®*/SX»*SEASON DAILY DEMAND. 1S THIS®
*° ACCEPTABLE FOR ALL ZONES? <YES/NO>?*)
READCINSZ93)ANS

IFCANSCEQ."YES*)GO TO 400

IFCANS.EQ.*ND*)GO TO 730

ARITECID,294)

GO To 720

WRITEC10.740)

FORMAT(SX»*IS THERE A CCONSTANT VALUE THAT IS ACCEPTABLE?*
** CYES/NO>?2')

READCINS293)ANS

IFCANS.EQL.*YES*)GO TD 760

IFCANS.EQ.*ND*)G0 TO 401

ARITECIO,294)

G0 10 750

ARITECI0.,770)

FORMATC(SX»*ENTER PEAK DAY MULTIPLIER CONSTANT.2*)
READCIN,/)PDF TR

IF(PDFTR.GE.1)60 TO 400

MRITECI0,775)

FORMAT(S5X»*A PEAK DAY MULTIPLIER LESS THAN 1 FOR'/
*3Xs*DENANDS IS UNACCEPTABLE.*)

60 TO 760

POD=1

X=POF TR

00 410 I=1.,N

IF(PDD.EQ.1)60 TO 405

MRITECID, 402) (LISTZOCI»K)oK=1s2)
FORMAT(SX»*ENTER PEAK DAY MULTIPLIER FOR ZONE *»2A1,
“.2Y)

READCIN,Z)X

IF(X.GE<1)60 T0 405

MRITECIO,775)

GC TO 407

PDEMCI)=DEMCI,1)+POPCI)*X/1.0E6

00 410 J=1,5

CEMCI»J)=DEMCI»J) *SDAYSCJ)I*POPCI )/ 1.0E6
REWINDCIF)

ARITECIF,510)

FORMATCTELEMENT DEMAND®)

ARITECIF,520)

FORMATC(AX» *TABLE DEMAND®)

WRITECIF»530) (NDEM(I)sIsI=1,5)
FORMAT(IX»"»® ,4Xs *PEAKDEN®»4(3X» A6,11))

00 540 I=1.N

28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
icreo
30800
30900
31000
31100
51200
31300
31400
31500
31600
31700

540
550

551
552
553
560
570
575
580
590

600
610

620

630
640
645
650
660

670

MRITECIF»550) C(LISTZOCIoJ)ed=1s2)e PDENCT)»C(DENCILJI)od=1,5)
FORMATC9X »2A1»3XsF7.2,4C3X1I7))
WRITECIF,551)
FORMAT(4X»*LISTCZ0)»T=20%)

00 552 I=1.,N
ARITECIF»553)CLISTZOCI»J)»d=1,22)
FORMAT(9X»2A1,5Xs*"*520A1,°"¢)
WRITECIF,620)

aRITECIF, 560)

FORMATC*ELEMENT SEASON®)
NRITECIF.570)

FORMAT(AX»*TABLE SEASONS»,2ERO*)
WRITECIF,575)

FORMAT(9X»"» DAYS*)

MRITECIF,580) (I1,SDAYSCI)»I=1,5)
FORMAT(IX o110 3Xs14)

WRITECIF,590)
FORMAT(AX,'LIST(S)eT=15%)

00 600 I=1,5

ARITECIF,610) I, (STERMC(I,»J)sJd=1415)
FORMATC(OX 110 XXs* "%, 15A1,°"7)
MRITECIF,620)

FORMATC"ENDATA*)

REMINDCTF)

RITECTF,630) M-S, 1111

FORMAT(316)

MRITECTF,640) (CLISTZOCI»d)ed=1s22)s1=1,N)
FORMAT(110A1)

MRITEC(TF,650) (RESELVC(I), I=1,N)
FORMATC2015)

SRITECTF,660) C((DENCI,J)sJi=1,5)sIx1sN)
FORMAT(1617)

WRITECTF,670)PDD» PDFTR
FORMATC(I2+F8.4)
MRITECTF»660)C(SOAYSCI),I=1,5)
SAVED=1

RETURN

END




125

EXISTING WELL SUBROUTINE

10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700

SSET SEPARATE

90
100

105

120
114
115

126
127

1128
128

110
125

129
130

140
150

180

SUBROUTINE EXMWELLCSAVED PC,PUNPC )
OIMENSION WELL(90,8)» NWNELLCA)»LISTZ0(40+22)suELlbLV(90)
OIMENSION RESELY(40),ALTERC10)
INTEGER S»RON,COL»TF»OMP»PC»SAVED
COMMON IN,IO» IF,TF,LISTZOSN,S
COMMON /CMN2/ RESELV
COMMON /CHN3/ OML.PC1.PDL
OATA NWELL/4»*NWELL®/
DATA ALTES/TA "B, C o D' "E' *F 5 G s "HY " [, g/
JOANDHP=0M1
'PUNPC=PC1 :

. POFTOR=PD1
WRITECIO»90)

FORMATC//7/71TX»13C*#%),® SEGHMENT 3 *,10(%s¢))

~RITECI0,100)

FORMAT(//7/12X»5(*=*),* ENTER EXISTING WELL INFORMATION °,
*5(**)/)

NRITECID.,105)

FORMATC//5X*INOYE] FOR MODEL SIMPLICITY IT IS ADVISIBLE 10 GROUP®*/
*5Xe*ALL EXISTING MELLS IN A ZONE AND INPUT AS ONE SOURCE®/
*5Xs*IF POSSIBLE."//77)

00 136 I=1.N

WRITECI0,120) (LISTZ0CI,4)s4=1,22)

FORMATC///3Xe5( %" )02 A152X220A155(%=%)/7)

SRITECIO,115)

FORMAT(SX» *ENTER THE NUMBER OF EXISTING WELLS (OR GROUPS) IN*/
*5Xs "THIS ZONE. <0 = 10>2%)

READCINS/)INW

IF(NN)126-130-,1128

WRITECID, 127)

FORMAT(SX»*PLEASE ENTER A NON-NEGATIVE NUMBER.®)

60 TO 114

IFCNW.GT.10)60 TO 114

00 129 K=1,Nw

MRITECTIO0,110)CLISTZOCT,39)»d=1,2)+ALTER(K)

FORMATC(SX»*ENTER WELL ELEVATION FROM MNSL AND MELL CAPACITY®/
*5Xs*<FEETSGPN> FOR ZONL *2A1° WELL “°A1°~.7°)

READCINS/)XsY

IFCY.LT.0)G0 TO 140

IFCY.EQ.0)G0 TO 130

Il=11e1

MELELVCII)=X

MELLCII»1)=LISTZOCI-1)

WELLCITI»2)=LISTZOCI»2)

WELLCII»7)=1

AELLCII,8)=ALTERCK)

WELLCIL»3)=Y

MELLC(ITI»4)=0.00144eY

CONTINUC

CONTINUE

=11

G0 Y0 180

WRITECIO,150)Y

FORMAT(SX»*YOU HAVE ENTERED A NEGATIVE WELL CAPACITY *,F6.1/
*5Xs*PLEASE REENTER WELL ELEVATION AND CAPACITY.?®*)

&0 TO 125

WRITECIO»190)PDFTOR

15800
15900
160060
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
15200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

i9%0

730
740

750

760
770

r7s

200
201

207
203

205
202

21

215

230
240

245

250
260

FORMAT(//5X»* THE STANDARD PEAK DAY SUPPLY IS *,F4.2,* TIMES®'/
*5Xs*THE PEAK SEASONAL DAILY CAPACITY.*/

*5Xs*1S THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/NO>?'////)
READCINS1)ANS

IFCANS.EQ.*YES*)GD TO 200

IFCANS.EQ.*NO*)GO TO 730

WRITEC10,2)

@0 10 720

WRITECIO.740)

FORMAT(SX»*IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE?*
*' <YES/ND>?7*)

READCINS1)ANS

IFCANS.EQ.*YES*)GO TO 760

IFEANS.EQ."ND*)GO TO 201

WRITECLO0,2)

&0 TO 750

WRITECI0.770)

FORMATC(SX»*ENTER PEAK DAY MULTIPLIER CONSTANT.?°)
READCIN,/)PDF TOR

IFCPDFTOR.LE. 1)60 TO 200

MRITECI0.775)

FORMAT(SX»*A PEAK DAY MULTIPLIER GREATER THAN 1 FOR*/
*3Xs*SUPPLY IS UNACCEPTABLE.®)

60 7O 760

NPD=1

2=PDFTOR

00 202 I=1,11

IF(NPD.EQ.1)60 TO 205

MRITECID,203) (MELLCI»K)»K=142)p KELLCI.8)
FORMATCSX»"ENTER PEAK DAY MULTIPLIER FOR ZONE *2A1° WELL “*A1
e e

READCIN.7)2

IF(Z.LE.1)60 TO 205

MRITECLIO,775)

60 TO 207

MELLCTI»S)=WELLLIsA)*2

CONTINUE

@RIVECIO,210)0ANDNP

FORMAT(//5X»* THE STANDARD OPERATION AND MAINTENANCE WELL®/
*5X»*COSTS FOR THIS MODEL ARE *»3F6.2+*/K6. (FOR PUNPS,*/
*5Xs*PIPELINE, ECT.) IS THIS ACCEPVABLE FOR ALL YOUR*'/
*5Xs"ZONESY <YES/NO>?*//7/)

READCINS1)ANS

FORMATCAG )

IFCANS.EQ.*YES®*)G0 TO 220

IFCANS.EQ.*ND*)GO TO 230

WRITECID,2)

FORMAT(5X»*PLEASE ANSWER YES OR NO?7°)

G0 10 215

ARITECIO0, 240)

FORMAT(SX»*IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE?®
»* CYES/NO>?7°*)

READCINS1)ANS

LFCANS.EQ.*YES*)GO TO 250

IFC(ANS.EQ.*NO*)GO TO 270

WRITECIC,2)

G0 TO 245

MRITECIO,260)

FORMATCSX»*ENTER ORM CONSTANT.?*)

AEADCINS7)OANCHP

LFCOANDCNP.LE.C)GO TO 250
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21900
22009
22100
2e200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800
27900

220
270
280

290

300
310

320
330

380

350
356
355
360

380
385
370
390
422
421

405
410
420
430

440

451
452

460
470

UMP=1

MRITECIC,280) PUNPC
FORMAT(//5X»* THE STANDARD POWER COSTS FOR PUMPING IN THIS®/

*5Xs*MOCEL ARE *»3F6.2+°*/NG/100FT,

*5X»*FOR ALL YOUR ZONES? <YES/NO>2°//77)

READCINS1)ANS

IFCANS.EQ.*YES®)G0 TO 340
IFCANS.EQ.*NO*)G0 7O 300

MRITECID,2)
60 TO 290
HRITECI0, 240)
READCIN-1)ANS

IFCANS.EQ.*YES®)GO TO 320 .
IFCANS.EQ.*NO*360 YD 350

MRITECIO.2)
G0 YO0 310
SRITECIO, 330)

FORMAT(SX»*ENTER PONER PUNP COSTS.?*)

READCIN./)PUNPC

IFCPUNPC.LE.0)GD TO 320

PC=1

X=0ANDNP
Y=PUNPC

00 410 I=1,II

IF(ONP.EQ.1)G0 TO 380
ARITECIO, 360) (WELLCI»K)»K=1,2)s NELLCT,8)
FORMAT(SX»*ENTER OM COSTS FOR ZONE *2A1°

READCINS/Z)X
IF(X.LE.0)60 TO

IFC(RON.GT.0)60 TO 385

355

IF(PC.EQ.1)60 TO 390

MRITECIO,370) (WELLCI»K)»K=152)s NELLCI,8)
FORMATC(SX»*ENTER PUMP POWER COSTS FOR ZONE °*2AL*

READCIN./)Y
IFCY.LE.D)GO0 TO

385

DELELV=RESELV(NELLCTI,7))=WELELVCT)

IF(DELELY 421,421,422

MELLCI»6)=Y*DELELV/100. ¢ X

60 YO 405
HELLCI,6)=X

IF(RON.NE.D)GO TO 451

CONTINUE
WRITECIO. 430)

FORMAT(/7/75X» *THE FOLLOWING IS A LIST OF YOUR DATA.'//)

WRITECIO, 440) (I,I=1,5)

FORMATC17X»°COL®»5Xe*COL® »2¢7X»*COL®)»8X»*COL*/

*18XsI1»7Xs11s2¢9Xs11)510Xs11)

HRITECIO, 450)

WELL

IS THIS ACCEPTABLE */

ELFYCL S THY

WELL

FORMATCL7 Xo *MELL® »4Xs *MELL®»6X» *HELL®»4X»*PEAK DAY?,

*4Xs*TOTAL* /71X »"ROM*»2X» *ZONE* »2X»* ALT*» 2X» *ELEV® » 3(2X» *CAPACITY? ),

*AXp COST® /17X o *FEET 5 A Xs"GPM* 20 7Xs*NGD* ) »7Xs * S/HG®)

00 451 KJy=1,11

WRITECID, 452)KJp CWELLCKIP J) 9 3=152)s MELLCKJI#8)» NELELV(KJ)» (NELLCKJ»

*J)sJ=3,6)

ALt .2Y)

FORMAT(2X 2125 3X»2AL54X»ALs2X0 IS» 3Xs[5+2C(5XsF5.2) »4Xs8F7.2)

IFCROM.NE.O)GO TO S60

MRITECIO,460)

FORMAT(////5X»*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?*

** <YES/NO>?2')
READCIN,1)ANS
IFCANS.EQ.*ND "

ROW.EQ.0)GO TO 800

28000
28100
28200
28300
28400
28500
286¢0
28700
28860
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
10000
3c160
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
316400
31500
31600
31700
1800
319400
32000
32100
32200
32300
3z400
325¢0
32600
12700
32800
32900
33000
33100
33200
33300
13400
33500
33600
313700
33800
13900
34000

480
490
500

510

520
530

540
550

560
570

600
610

620
630

640

650

800

801
810
802
820

830

LFCANS.EQ.*NO* .AND. ROW.NE.0)GO TO 480
[FCANS.EQ.*YES*)GO TO 520

WRITECIO0,2)

G0 T2 &70

ARITECIO0,490)

FORMATCS5X»°D0 YOU WANT THE DATA LISTED AGAIN? <YES/NO>?%)
READCINS1)ANS

IFCANS.EQ.*NO*)GO TO 800
IFCANS.EQ.*YES*)GO TO 510

WRITEC10,2)

GO 10 s00

ROW = 0

coL = 0

=11t

GO TO 420

WRITECI0-,530)

FORMAT(5X»"ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE.?')
READCIN,/)RON,COL

IFCROM.GT.0 «AND. ROW.LE.III oAND. COL.GT.0 .AND. COL.LE.S)
=G0 TO 550

4RITECI0,540)

FORMAT(SX»*UNACCEPTABLE RON OR COLUMN.®)
60 TO 520

KJ = ROW

I = ROW

K=MELL(RON,7)

[=RON

GO TOC 600,620,620+640»355)COL
MRITECI0.570)

FORMAT(S5X»*MORE CHANGES? <YES/NO>?°)

GO TO 470

WRITEC10.,610)

FORMAT(SX»*ENTER NEW WELL ELEVATION <FEET>.7°)
READCIN, /7 )IWELELVC(ROW)

ROw==-1

G0 70 356

MRITEC10,630)

FORMAT(SX»*ENTER NEW WELL CAPACITY <GPM>.2¢)
READCIN,/7)MELL(RON,3)

MELLCRON, 4)=MELLC(ROW,3)+0.00144
MELL(ROM»S)=WELL(ROW»4)*PDFTOR

GO TO 451

ARITECT0,203) (WELL(ROW,K),K=1,2)
READCINS/)X

IF(X.LE.1)60 TO 650

MRITECIO0,775)

GO TO 640

MELLCROW, 5) =X «MELLCRONS4)

GO TO 451

ENTRY EXWCANSWELSAVED)

IFCSAVED.EQ.1)G0 TO 801
INQUIRECIF,LASTRECORD=N2)

N2=N2+2

MRITECIF=N2,810)

60 TO 802

wRITECIF,810)

FCRMAT('ELEMENT EXWELL®)

4RITECIF,820)

FORMATC(4X»*TABLE EXSTWELL,ZERO®)
“RITECIF,830)
FORMATC(IX»®** ,5X, *FLON®»5X» *POFLON*,5X»*COST?)



9S

34100
34200
34300
314400
34500
34600
34700
34800
34%00
35000
35100
35200
35300
35400
35500
35600
35700
35800

840
850
855
856

860

865
470
aso

IFCANSHE.EQ.* NO*)GO TO 855

00 840 I=1,III

MRITECIF»850) CHELLC(ToJ)oJ=152)s WELLCIB820 (HELLCI»3)pJ=4s6)
FORMAT(IXo3A1+2XsF5.2s6XsF52s3%XsF6.2)
LFCANSME. IS.* NO*)MRITECIF,»856)

FORMATC(9X»*DUN®)

MRITECIF,860)

FORMATC®ENDATA®)

IF{SAVED.EQ.1)60 TO 865

INQUIRECTF,LASTRECORD=N2)

N2aN2+2

WRIYECTF=N2,870? °CsPUNPC
60 YO 880

wRITECTF.870) - PCsPUNPC

FORMATC 12,F8.3)>
SAVED=1

RETVURN

END

EXISTING SPRING SUBROUTINE

10000
10100
10200
10300
16400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300

1450v
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700

SSET SEPARATE

90
100

105

110

120

125

130

180
190

730
T40

SUBROUTINE EXSPRGC(SAVED )

OIMENSION SPRNGCAOs13)sNSFRNGCA) »LISTZOCA0sc2)sNS(4)

OIMENSION TEMP(&),COLNC&)»FLOKCS)sCSF(4)

INTEGER ROMoCOL»S»TF, SAVED,ONS

COMMON IN, {0, IFsTFoLISTZOSNSS

COMMON /CHN3/ OM1,PC1,PD1,PD2,0M2

OATA NS/*S51%,9529,053%,954%/

OATA NSPRNG/4**SPRING®

OATA COIN/&=*COL" /»FLON/4**FLON® /o CSF/4e*CSF*/

®DFTOR=PD1
OANDHS=0M2

ARITEC1Us ¥0

FORMATC//77719%210C%*),* SEGMENT & *,10(**))

MRITECIO,100)

FORMAT(/7712X»5¢* %), * ENTER EXISTING SPRING INFORMATION *,
«5C% 0227 0)

MRITECIO»105)

FORMATC(SX*CNOTE) FOR MODEL SIMPLICITY ALL EXISTING SPRINGS IN A®/
*5X*ZONE MUST BE GWOUPED AS GWE SOURCE. SINCE SPRING FLCNS ARE*/
*5SX*USUALLY THE LEAST UNIT COST SOURCE AND THE FIRST TO BE USED*/
*SX*THIS WILL NOT CHANGE YOUR MODEL SOLUTION.*///7)

ARITECIU,110)

FORMATCSX»*ENTER EXISTING SPRING FLOWS <CSF> FOR EACH SEASON®/
*5Xe*SEPARATED BY COMMAS. ENTER ZERO FOR ALL SEASONS IF A%/
*5Xs*2Z0NE DUES NOT HAVE EXISTiNG SFRINGS.*///7)

00 130 I=1.N

=0

MRITECIO,120)CLISTZOCI,),4=1,22)

FORMATC3X»5(* @), 2A122X»20A155(% %), 27)

READCINS/)CTENP(J)»d=1s5)

[I=11e:

SPRNGCIT, 1)=LISTZO0CI,1)

SPRNGCII»2)=LISTZOCI,2)

00 125 J=1,5

IFCTEMP(J).LE.0)GOD TO 125

K=Kel

SPRNGCIT, Je2)=TENP(S)

SPRNG(IT-J¢6)20.6463+TENP(J)

CONTINUE

IF(X.NE.0)GD TO 130

11=11=1

CONTINUE

Ir=1t

ARITEC1Us 1902 PursuR

FORMAT(//5X»* THE STANDARD PEAK DAY SUPPLY IS *,Fék.2,* TINES'/
*5Xe*THE PEAK SEASONAL DAILY CAPACITY.*/
*5Xs*1S THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/NO>?°////)
READCINS1)ANS

IFCANS.EQ.*YES*)GO TO 200

IFCANS.EQ.*NDO*)GD TO 730

WRITECIO,2)

GO Y0 720 H

ARITECIO0,740)

FORMAT(SX»*IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE?*
** <YES/NO>2*)

READCINSL)ANS



LS

15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
13100
18200
18300
18600
13500
18600
18709
10800
18300
15000
19190
19200
i9300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

760
770

290
201

207
203

205
202

210

215

230
240

245

250
260

220
270

380
369
370

410
420

IFCANS.EQ.*YES*)60 TO 760

(FCANS.EQ.*NO*)GD TD 201

WRITECI0,2)

G0 10 750

WRITECI0,770)

FORMATCSX,*ENTER PEAK DAY MULTIPLIER CONSTANT.?%)
READC IN»/)PDF TOR

LF(POFTOR.LE. 1760 TO 200

4RITECI0,775)

FORMAT(S5X#*A PEAK DAY MULTIPLIER GREATER THAM 1 FOR®/
*5Xs*SUPPLY IS UNACCEPTABLE.')

60 TO 760

NPD=1

X=PCF TOR

00 202 I=1,I11 i
IFC(NPD.£0.1)60 TO 205

4RITECE0,2035 (SPRNGCI,K),K=1,2)

FORMAT(SX»*ENTER PEAK DAY MULTIPLIER FOR ZONE *»2Al1,
we.29)

READCINL/)X *
IFCX.LE.1)60 TO 205

WRITECIOD, 775)

G0 TO 207

SPRNGCI»11)=X=SPRNG(1,7)

CONTINUE

WRITECL0,210) CANDHS

FORMATC//5X»* THE STANDARD OPERATION AND MAINTENANCE SPRING COSTS®/
*5Xs*FOR THIS MODEL ARE *»$F6.20°/NG (FOR CHLORINATION,*/
*3Xs*DESANDER CLEANING AND MISC. OLM). IS THIS ACCEPTABLE®/
*5Xs*FOR ALL YOUR ZONES? <YES/NO>2%////)
READCIN+1)ANS

FORMAT(A6)

IFCANS<EQ.*YES®)GO TO 220

IFCANS.EQ.*NO*)GO0 TO 230

WRITEC10,2)

FORMAT(SXs*PLEASE ANSHER YES OR NO?°*)

60 TO 215

WRITEC10,240)

FORMATC(SX»*1S THERE A CONSTANT VALUE THMAT IS ACCEPTABLE?®
** <YES/NO>2°)

READCIN,1)ANS

IFCANS.EQ.*YES?)GD TO 250

IFCANS.EQ.*NO*)GO TO 270

ARITEC10,2)

G0 TO 245

WRITECL0, 260)

FORMAT(SX»*ENTER OLM CONSTANT.2%)

READCINS/ )OANDNS

[F(OANDNS.LE. 0)GO TO 250

Uns=1

X=0ANDMS

00 410 I=1,111

IF(OMS.EQ.1)G0 TO 370

4RITECI0» 360) (SPRNGC(I»J)psJd=1,2)
FORMATC(SX»*ENTER O&M COSTS FOR ZONE *,2A1,°.2°)
READCIN,/Z)X

IF(X.LE.0)GO YO 380

SPRNGCI»12)=X

[FCRON.NE.0)GO TO 451

CONTINUE

ARITECI0,430)

21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23560
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
21700
27800
279¢0

430
440
441
“42
443
LLLY
445
451

452

460

a70

480
490
500

510

520
530

540
550
560
570

600

605

610
611

FORMATC///5Xs *THE FOLLOWING IS A LIST OF YOUR DATA.*//)
WRITECI0, 440) (COLNCI)sJ=1,5)
FORMAT(12X»*COL® »5X»*COL® #6X» 4CA345X))
ARITEC10,441)1,2,C1s1=3,502)

FORMATC13Xs1157Xs 1158X04C1147X))

4RITECI0,442) (NSPRNG(1),121,5)

FORMATC18X»YPEAK DAY ,4(2Xs A6))
WRITECIO, 443) CFLONCI) » 1=1,5)

FORMAT(1Xs *ROW®»2X»*ZONE® »2X» *COST*»3Xs *SPRING*» 4C4Xs A4 ))
WRITECIO, 444) CNSCI)oI=105)
FORMATC12X» "3 /HG* »4Xs *FLON® »4(6X»A2))
4RITECI0s 645) (CSFCI)s1=105)

FORMATC20X» *MGD?» 7X04 (A3 5X))

00 451 KJ=1,11

ARITECI0, 452) KJs CSPRNG (Ko ) s J=152) » SPRNGCKJI» 12) » SPRNG(KJs11) s

*(SPRNG(KJ»J)s J=3,542)

FORMATC2X #1205 3Xo2A10 1Xo 8F 6220 2Xs F6.251X»4(2Xs F6.2))
IFCRON.NEL0)GO TO 560

4RITEC10, 460)

FORMATC// /75X, *ARE THERE ANY CHANGES REQUIRED IN THIS DATA?¢

** CYES/ND>2')

AEADCIN-1)ANS

[FCANS.EQ.*ND* .AND. ROW.EQ.0)60 TO 800

IFCANS.EQ."NO* .AND. ROM.NE.0)G0 TO 480
IFCANS.EQ.*YES®)GO TO 520

4RITECL0,2)

G0 TO 470

“RITECI0,490)

FORMAT(SX,*DD YOU WANT THE DATA LISTED AGAIN? <YES/NO>?¢)
READCINS1 )ANS

IFCANS.EQ.*ND*)GO TO 800

IFCANS.EQ.*YES*)GO TO 510

WRITECI0,2)

60 TO 500

ROM = 0

coL = 0

= 111

G0 TO 420

WRITEC10,530)

FORMAT(S5X»*ENTER ROM-NUNBER » COLUMN NUMBER OF CHANGE.?2°)
READC [N+ 7/ JROM »COL

IFCROM.GT.0 o AND. ROM.LE.III <ANDe COL.GTo0 «AND. COL.LE.S+2)

*G0 TO 550
WRITEC10,540)

FORMATCSX»*UNACCEPTABLE RON OR COLUMN.®)
60 TO 520

KJ = ROW

11 = ROW

GO TO (620+600,610,61056100610)COL
WRITEC10,570)

FORMAT(S5X»*MORE CHANGES? <YES/NO>?¢)

GO TO 470

WRITEC10,203) (SPRNGCRON,J)sd=1,2)
READCINs /)X

IF(X.LE.1)GD TO 605

WRITECIO,775)

60 TO 600

SPRNGCRON»11) =SPRNGCRON,7 JeX

60 TO 451

WRITECI0»611) CSPRNGCROM»J)sI=1,2)s COL=2
FORMATCSX,*ENTER NEW SPRING FLOW FOR ZONE *,2A1,* SEASON *,
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28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300

32100
32200
32300

620

8ol
810
802
820

830

840
850
855
856

860

*l1e%.7")

READCINS/Z)X

IF(XeLT.0)60 TO 610
SPRNGCRONW,COL )=X

SPRNGCROW,COL ¢4)=0.6463+X
IF(COL.NE.3)G0 TO 451
IFCNPD.NE.1)GC TO 600
SPRNGCRON,11)=SPRNGCRON,7)«PDFTOR
GO TO 451

WRITECIO» 360) (SPRNGC(ROM» J)»Jd=1,2)
READCIN»/) SPRNGCROW,»12)
IFCSPRNG(ROW» 12).LE.0)GO0 TO 620
a0 70 451

IF(SAVED.EQ.1)60 TO 801
INQUIRECIFsLASTRECORD=N2)
N2=N2+2

wRITECIF=N2,810)

60 TO 802

ENTRY EXSCANSWE»SAVED)
ARITECIF,810)

FORMATC*ELEMENT EXSPRG')
WRITECIF,820)

FORMAT(AX,»*TABLE EXSTSPRG»ZERD®)
WRITECIF»830) (FLOMCI)»IsI=1,5)
FORMATC(9X» %% ,5Xs *COST®»5Xe *POFLON® » 4(SXsA4s11))
IFCANSWE.EQ.*NO*)G0 TO 855

00 840 I=1,III

WRITECIF,»850) (SPRNGC(I»J)»d=152) »SPRNGCT+»12)sSPRNGCI-11)s
*(SPRNG(I»4)»J=7,5¢6)
FORAAT(9X»2A19F8.2s5XsF6.204C4XsF6.2))
AFCANSNE.IS.*NO*)WRITECIF,856)

FORMATC(9X»'DU*)

WRITECIF,860)

FORMATC*ENDATA®)

SAVED=1
AETURN
END

EXISTING TREATMENT PLANT SUBROUTINE

10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600

11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700

SSET SEPARATE

90
100

180
190

720
1

730
740

750

760
Tro

775

200
201
103

115
L6
117

SUBROUTINE EXTRPL(SAVED )

OQIMENSION ALTERC10),TEMPC4)»TRPLL0D»20),LISTZ0(40,22)

OIMENSION PLANTCA)»CAPCA)sMGDCA)I»NSC4)s DANCA)»CSTC4)sCSC4)sCOLNCA)
INTEGER ROWsCCL,TF

COMMON IN»IC, [FoTF,LISTZOSN»S

COMMON /CHN3/ OM1,PC1.PDL

UATA ALTER/® A, B C oD s E s F o G s "H' ,*1%,% 3%/

OATA PLANT/4® *PLANT*/,CAP/4=* CAP */,HGD/4=* MGD */,COLN/4=*COL®/
OATA CS/4e* CST */0AM/4»* DRM */CST/Z4** $S/MG*/

OATA NS/® S=1 %,% S=2 %, S=3 ¢,¢ §5=4 */

"POFTOR=PD1

“RITECID.90)

FORMAT(////17Xs100***),* SEGMENT 5 *,10¢*="*))

«RITECL10,100)

FORMATC/Z7//TXs*ennse ENTER DATA FOR EXISTING TREATMENT PLANTS ¢
"taseee®//4/)

MRITECIO, iy0)POFTUN

FORMAT(//5X»* THE STANDARD PEAK DAY SUPPLY IS *,F4.2,* TIMES®/
*5Xs*THE PEAK SEASONAL DAILY CAPACITY.*/

*5Xe*1S THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/ND>?°//7/)

READCINs1)ANS

FORMAT(AG)

IFCANS.EQ.*YES®*)G0 TO 200

IFCANS.EQ.*NO*)GO TD 730

ARITECIOD,2)

FORMAT(SX»*PLEASE ANSWER YES OR NO*)

G0 10 720

MRITECIO,740)

FORMATCSX»*IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE?*

*¢ <YES/ND>2*)

READCIN,1)ANS

IFCANS.EQ.*YES®)GO TO 760

IF(ANS.EQ.*NO*)GO TO 201

ARITECI0,2)

G0 To 750

MRITECIO.770)

FORMAT(SX»*ENTER PEAK DAY MULTIPLIER CONSTANT.?2')

READCIN,/)PDFTOR

IF(PDFTOR.LE.1)60 TO 200

ARITECLO,775)

FORMAT(S5X»*A PEAK DAY MULTIPLIER GREATER THAN 1 FOR *
**SUPPLY IS UNACCEPTABLE.®)

60 TO 760

NPD=1

ARITECIO,103)

FORMATC//5X»* [INOTE] FOR MODEL SIMPLICITY IT IS ADVISIBLE TO GROUP*
*/5Xs* ALL EXISTING TREATMENT PLANTS IN A ZONE AND INPUT AS ONE*/
*5X»*SOURCE IF POSSIBLE.*/s
*5Xs*ALS0, SEASON ONE IS CONSIDERED THE PEAK SEASON.'//77)

00 110 I=1.N

MRITECIO, 1150 CLISTZOCISL) 5L =1,22)

FORMAT(/Z/773XsS5C %" )s2A152X020A155(%%)/77)

WRITECIO,117)

FORMATCSX»*ENTER THE NUMBER OF EXISTING VTREATMENT PLANTS (OR *
**GROUPS)® /SX» *IN THIS ZONE. <0 = 10>?*)

READCINSZ)INTP



6S

15800 [F(NTP)118,1105130 21900 *CTRPLAKI» J)»d=3,5¢2)» CTRPLIKJI»JI) »J=8,5¢7)

15900 118 WRITECI0,119) 22000 445  FORMAT(2X»1252Xs2A153XsAL,F7.1s8F6.

16000 119 FOKMATC(SX»*PLEASE ENTER A NON-NEGATIVE NUMBER.®) 22100 xr(uou.n:.o)c: vﬁ ss: SR

16100 G0 TO 116 22200 “RITECI0,460)

16200 1139 [FC(NTP.GT.10)G0 TO 116 22300 460  FORMAT(////5X»*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?*
16300 130 00 125 K=1,NTP 22400 o' <YES/ND>2Y)

16400 KK=0 22500 470  READCIN.1)ANS

16500 X=PDF TOR 22600 IFCANS.EQ.*NO* .AND. ROW.EQ.0)GO TO 800

16600 WRITECTIO, 10S)CLISTZOCIAL) sL=152) ,ALTERCK) 22700 IFCANS.EQ."NO' .AND. RON.NE.0)GO TO 480
16700 105  FORMAT(///5X» *ENTER EXISTING TREATMENT PLANT CAPACITIES <MGD> FOR® 22800 IFCANS.EQ.*YES®*)GO TO S20

16800 */5Xs*EACH SEASON SEPARATED BY COMMAS FOR ZONE *2A1* TREAIMENT * 22900 #RITEC10,2)

16960 *CPLANT =epje=_2¢) 23000 GO TO 4«70

17000 READCINSZ)CTEMP(J) »J=1s5) 23100 480  WRITECIO0,490)

17100 II=11e1 23200 490  FORMAT(SX»*D0 YOU WANT THE DATA LEISTED AGAIN? <YES/NO>?%)
17200 TRPLEIT1)=LISTZOCI,2) 23300 500  READCINs1)ANS

17300 TRPLCII,2)=LISTZOCI»2) . 23400 IFCANS.EQ.*NO*)GO TO 800

17400 00 120 J=1.5 23500 IFCANS.EQ.*YES')GO TO 510

17500 IFCTENP(J).LE.0)GO TO 120 23500 4RITECI0,2)

1760¢ AK=KK+1 23700 G0 To 500

i7700 TRPLCIT»J42)=TENPCJ) 23800 510 304 = 0

17800 120  CONTINUE 22900 coL = o

17900 IFIXK-NE.Q)GD TO 135 24000 I = 1

13000 [1=11=1 24100 60 TO 420

18100 60 TO 125 24200 520  WRITECI0,530)

13200 135 IRPLCII»12)=ALTER(K) 24300 530  FORMATCSX,*ENTER ROM NUMBER » COLUMN NUMBER OF CHANGE.?9)
18300 IFCNPD.EQ.1)G0 TO 150 24400 READCIN+/)RONsCOL

18400 137 WRITECIOs140)CTRPLIIIAL)oL=1,52)0 TRPLCIL12) 24500 IF(ROW.GT.0 .AND. RON.LE.III .AND. COL.6V.0 .AND. COL.LE.3)
18500 140 FORMAT(SXs “ENTER PEAK DAY MULTIPLIER FOR ZONE *2A1° PLANT =¢ 24600 «G0 TO 550

18600 “AL=.2Y) 24700 WRITECI0,540)

18700 READCINSZ)X 24800 540  FORMAT(SX»*UNACCEPYABLE RON OR COLUMN.®)
18800 IF(X.LE.1)60 TO 150 24900 60 TO 520

18900 WRITVECIO,775) 25000 550 KJ = ROW

19000 60 TO 137 25100 I1 = ROW

19100 150  TPPLCIL»7)=X = TRPL(II,3) 25260 60 T0C600,620,640)COL

19200 MRITECIO,160) CTRPLCITIVL)sL=1+2)» TRPLCIIL12) 25360 560  WRITE(CI0,570)

19300 160  FORMAT(SX,*ENTER OLM COSTS <$/MG> FOR EACH SEASON FOR ZONE *2A1 25400 570  FORMAT(SX.*MORE CHANGES? <YES/NO>T*)

19400 *¢ PLANT =tape=_27) 25500 60 TO 470

19500 READCINSZ)CTEMPCL)oL=145) 25600 600  WRITECIO,140)CTRPLCRON»J)»J=1,2)»TRPL(RON,12)
19600 00 165 J=1,$ 25700 READCIN, /)X

19700 IFCTENPCJ).LE.0)GO TO 165 25800 {F(X.LE.1)G0 TO 601

19890 TRPLCIT»J¢7)=TENP(J) 25900 MRITEC10,775)

19900 165  CONTINUE 26000 G0 10 600

20000 125 CONTINUE 26100 601 TRPLCROW»7)=TRPLCROW, 3) » X

20100 110 CONTINUE 26200 G0 TO 440

20200 (iI=11 26300 620  W4RITECI10,105) CTRPLCRON,J)»J=152)» TRPLCRON,12)
20300 420 MRITECL0,400) 26400 READCING/)CTRPLCRON,J)» J=305¢2)

20400 400  FORMAT(////5X»*THE FOLLONING IS A LIST OF YOUR DATA.*///) 26500 IF(NPD.NE.1)60 TO 600

20500 MRITECIO,410) CCOLNCL) »L=1,5)»(COLNCL)sL=1,5) 26600 TRPLCRON,7)=PDFTOR « TRPL(ROW,3)

20600 410  FORMATC14X»*COL*» 1Xo8C3XsA3)) 26700 GO TG 440

20700 MRITECIO» 415)€2oL=1+5)0C(3sL=1,5) 26800 640  WRITECIO,160) CTRPL(ROW»J)»3=152)»TRPLCRON,12)
20800 415  FORMATCISX»*1%52X,8C4Xs11,1X)) 26900 READCINS/Z )CTRPLCROMSJ ) » J=8s5¢7)

20900 ARITECI0s421) CPLANTCL) »L=155)»(DANCL)sL=1,5) 27000 60 TO 440

21000 421 FORMATCLAX,*PEAK® »1Xs8C1XsA5)) 27100 ENTRY EXTCANSWE,SAVED)

21100 ARITECIO0, 425) CCAPCL)»L=155)0CNSCL) »L=1,5) 21200 800  IF(SAVED.EQ.1)G0 TG 801

21200 425  FORMATCLAX»*DAY®52Xs8(1XsAS5)) 27300 (NQUIRECIF,LASTRECORD=N2)

21300 MRITECIO0s 430)CNSCL)»L=155)s(CSTCL)sL=1s5) 27400 N2=N2e2

21400 430  FORMATCIAX»"CAP*,2Xs8(1X,AS)) 27500 4RITECIF=N2,810)

21500 WRITECIO0,435) (NGDCL)»L=155) 27600 810  FORMAT(*ELEMENT EXTRPL®)

21600 435  FORMATC® RON ZONE ALT MGD'»2Xs4C1X»AS5)) 21700 60 Tu 802

21700 00 440 KJ=1,IT1 27800 801  WRITECIF,810)

21800 440 WRITECIO, 445) KJo CTRPLUKIS J)»J=102) s TRPLUK IS 12D TRPLIKIST)» 27900 802 WRITECIF,820)
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28000
28100
28200
28300
28400
28500
28600
28700
28710
28720
28730
28740
28750
28800
28900
29000
29100
29200
29300
29400

820
830

840
850
842
843

855
856

860

FORMATC(AX,*TABLE EXSTTRPL,ZERO*)
ARITECIF,830)(CAPCJI)»JrJ=1sS)

FORMAT(9Xp*» POFLON® »4C4XsA45 I1))
IFCANSHE.EQ.*NO*)GD TO 855

J0 840 I=1,111

WRITECIF,8S50)CTRPLUT»J)»J=15200 TRPLCI,12)TRPLCILT),
*(TRPLCI»J)»I=3,5¢2)

FORMAT(IX»3A1,2XsFbalr1Xe 4F9.2)
HRITECIF»842)(CSCJ)odsJd=1,S)
FORMATC(OX»*#* ,8X0 414X, AGsI1))

00 843 I=1,111

MRITECIF,B844) CTRPLCTSJ)0J=1520s TRPLCIL12)2(TRPLCI+J)5»J=8,5¢7)
FORMATC(9X»3A1,6Xs 4F9.2)

[FCANSNE.TS.*NO*)MRITECIF »856) .
FORMATC9X»*DUN®)

ARITECIF»860)

FORMATU"ENDATA®)

SAVED=1

AETURN

END

INTERZONAL CONNECTION SUBROUTINE

10000
10100
10200
10300
10400
16500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14710
14800
14900
15000
15010
15100
15200
15300
15400
15500

SSET SEPARATE

47
1001

1000

90

10

SUBROUTINE COMNECT(SAVED,PC»PUMPC,PDD,PDFTR)

OIMENSION LISTZO(40,22)»CONNTOC10)»ATOB(80+13),NSC4)»PPFLONCLL)
OIMENSION PFLCWC11)»RESELVCA0)sMIX1C(80),MIX2(80)»ALTERC1L)
CIMENSION TXATOBCB80,40)»DEMC40,4)»SDAYSC4)-FTOR(A)
OIMENSION ABC4)sBACL)»COLNCA)»ATOBLC120517),PCOSTCLL)

NEAL K1.K2

INTEGER S»ROM,PLISTC11),COL»SNSC4»8),PDD,TF

COMMON IN»I0»IFsTFoLISTZOSN»SoIIII

COMMON /CMN1/ ALTER.PLIST,PPFLOM,PCOST,FTOR

COMMUN /CMN2/ RESELV,DEM,SDAYS

COMMON /CHMN3/ OM1,PC1,PDL,PD2,0M2

COMMON /CMN&/ RS#NSsAK1,AEL, AXPHP

CATA AB/4e"AB*/+BA/A="BAY/

OATA COLN/&e=*COL*/

DATA NS/®S51%»*52%,°S3%,°54%/

OATA SNS5/498,12,399,0,12+10510s0013,12+1150+0-13,12400»
*14s13+0,020,14+0,0500157

00 47 I=1,80

CO &7 J=1,40

TXATOB(I»J)="* L

00 1001 I=1,11

PFLOMCI)=PPFLONCI)*0.00144

CRF1=25 ¢ (RS/((1.0#RS)*eN5 = 1.0))

CRF=CRF1

U0 1000 I=1,N

00 1000 1=1,5

DEMCL+J)=DEMCI-J) /SDAYSCI)

Kl=AK1

E1=AEL

APMP=AXPNP

CAP6=IAT((1000.+PCOST(1) ¢ K1«FTOR(1)*1000.%6.+*E1)/100.)+100
IF(PC.EQ.0)PUNPC=PC]

iF(PDD.EQ.OIPCFTR=PD2

WRITECL0,90)

FORMATC/Z7/71TX»10€%#% ), SEGMENT 6 *,»i0C*=*))

aRITECIO,400)

FORMATC(///710Xs*eenesENTER THE ZONAL TRANSFER INFORMATION®#ssent//
*19Xs*eesne INPORTANT NOTE eeeeety
*5Xs*A MAXIMUM OF 80 INTERCONNECTIONS AND 120 TOTAL PIPE*/
*5Xs*OPTIONS ARE ALLOWED.'/
*5Xs*A PROBABLE DIRECTION OF FLOW WILL BE IMPUIED IN THIS*/
*3Xs*SECTION 8Y THE WAY YOU INDICATE CONNECTIONS. FOR*/
*5Xs"EXAMPLE: IF YOU CONNECT ZONE 01 TO ZONE 14 THE*/
*5Xe*IMPLICATION IS THAT THE MOST PROBABLE DIRECTION OF*/
*5Xs*FLOW WILL SE TO ZONE 14 AND THIS MODEL WILL CALCULATE®'/
*3Xs*THE OPTIONAL PIPE SIZES BASED ON ZONE 14 DEMAND EVEN*/
*5X*THOUGH REVERSE FLOW COULD BE ALLOWED.®'/
*//6Xs56(" ")/
*3X*IF A ZONAL CONNECTION HAS BEEN PREVIOUSLY DEFINED OR A */
*5X*ZUNE IS NOT TO BE CONNECTED TO ANY OTHER ZONES ENTER*/
*5X*<RETURN> WHEN QUESTIONED ABOUT THIS ZONE.*'/
*eXeS0(*'=*)//17)

ARITECIO, 10)CPLISTCI)»PCOSTCI)oI=111)sK1o(FTORCI)»I=104)»
*E£1,CAP6+6+500

FORMAT(S5Xs*THE CALCULATING FORMULA FOR CAPITAL COSTS OF*/
*3Xs*Z0NAL TRANSFER FACILITIES IN THIS MODEL IS OF THE FORM:*/
*3Xe* C = XePIPE COST ¢ K1«FTOReX#D##El WHERE:*/
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15600
15700
15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
169¢¢C
17000
17100
17200
17300
17400
17500
17600
17700
17800
17%00
18000
18100
18200
183¢0
18400
18500
18600
18700
18800
18900
19000
19100
15200
19300
19400
19500
19600
19700
19800
19900
20000
2C100
20200
20300
20400
20500
20600
20760
208¢0
20900
21000
21100
21200
21300
21400
21500
21600

130
140

145

155
156

157

160

161

35
162
163

165

166
167

169
164

*8Xe*C = TOTAL CAPITAL COST*/

*8X»*D = PIPE DIAMETER IN INCHES®/

*3Xs*X = LENGIH OF LINE IN FEET*/
*dX»*PIPE COST = COST OF PIPE PER FOOT*/

*L1C10Xs E2»* INCH DIA. = *,3F7.2,°/7007T°7)/
*8Xs*K1 = INSTALLAVION CONSTANT MULTIPLIER (DEFAULT K1=*F5.4°)*/
*8X,*FTOR = PIPE INSTALLATJON DIFFICULTY FACTOR:z*/

*10X»* NORMAL EXCAVATION AND BACKFILL (DEFAULT*F4.l1%)*/
*10X»*RCUGHER EXCAVATION C(BUT NO RIPPING) AND SELECT BACKFILL */
*12Xs *CDEFAULT *Fho17)/
*10Xs*ROCK EXCAVATION AND BACKFILL FROM BORROW (DEFAULT*F4.1%)*/
*10X»* BELOW WATER EXCAVATION WITH GRAVEL BACKFILL (DEFAULT*F&.1%)¢/
*3Xs*El = INSTALLATION SCALE FACTOR EXPONENT (DEFAULT E1=¢FG.3%)e/
*5Xs*DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT °*Ks18/

*5Xe*FOR A 1000 FOOT *I2° INCH LINE WITH A *I4° GPN®/
*5Xs*CAPACITY AND NORMAL EXCAVATION.®*/7/7)

wRITECIO»120)

FORMATCSXs *MILL THESE DEFAULT VALUES BE ACCEP(ABLE FOR ALL®*/
*5X»*YOUR FUTURE INTERZONAL TRANSFER FACILITIES? <YES/NO>2Y)
REACCINSL140)ANS

FORMATCAG)

IFCANS.EQ.*ND*)GO TO 155

[FCANS.EQ.'YES')GO TO 35

WRITECIO»145)

FORMAT(SX» *PLEASE ANSMER YES OR NO.?¢)

G0 TO 130

WRITECID,156)

FORMAT(S5X»*ARE THERE VALUES THAT WILL BE ACCEPTABLE FOR ALL®*/
*5X»s*YOUR FUTURE INTERZONAL TRANSFER FACILITIES? <YES/NO>?°)
READCIN,140)ANS

IF CANS.EQ.'NO*)GO TO 162

[FCANS.EQ.*YES*)60 TO 160

“RITECIO, 145)

€0 TO 157

MRITECIO»161)

FORMAT(S5X#*ENTER THE VALUES FOR <PIPECOST(1=11)»FTORCL=4),K1sEL1>.7
')

READCIN»/)PCOSToFTOR,K15E1

KE=1

WRITECIO, 163)RS»NS

FORMATC//5X»* THE CAPIVAL RECOVERY FACTOR (CRF) FORNULA®*/
*5Xe*1S CRF = Re +R/L(1¢R)*eN = 11% WHERE:*/10X»*R = INTEREST®
** RATE C(DEFAULT R = *»F5.3,")%/10X»*N = NUMBER OF YEARS (DEFAU*
**LT N =°,13,°)"/5X,*ARE THESE VALUES ACCEPTABLE FOR ALL YOUR®
** FUTURE ZONAL*/SXs*TRANSFER FACILITIES? <YES/NO>?'///7)
READCIN»140)ANS

IFCANS.EQ."NO*)GO TO 166

IFCANS.EQ.*YES®)60 TO 168

wRITECIO»145)

GO0 TO 165

«RITECIO,156)

READCINS1G0)ANS

AFCANS.EQ.*NO*)GO TO 170

LFCANS.EQ.*YES*)GO TO 169

MRITECIO, 145)

G0 TO 167

ARITECIO, 164)

FORMATC(SX»"ENTER THE VALUES <NeR>.7°)

READCINS/)N1,R1

IF(N1.LE.0 +0Re R1.LE.0)GO TO 169

CRFI=R1 ¢ C(R1/CC1.0¢R1)eeNl = 1.0))

21700
218¢0
21900
22000
22100
222460
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25560
25600
25700
25800
25900
26000
26100
26200
26300
264G0
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27100

168
170
403
405
406
410

415

420

425

430

“42
441

443

431

432
433

4346

435
440

CHRF=CRF1

NR=1

00 S12 I=1.N

MRITECID,405) (LISTZOCI,J4)sJd=1,22)
FORMATC//1XeS(*#* )51Xs2A1»3Xs20ALs 1Xo5(%7))
ARITECID,410)

FORMAT(SX,*CONNECTED TO ZONE ?22°)
AEADCINS415)CONNTOD

FORMATC10A1)

J0 420 K=1,10

AK=K

IFCCONMNTOCK).EQ.* *)GO TO 420
IFCCONNYO(K®1).NE.* *)GO TO 425
Ii=Ile+1

CONNTOCK® 1)=CONNTOCK)

CONNTO(K) =" L]

ATOBCII»3)="0"

ATOBCII,»4)=CONNTOCK)

G0 YO 430

CONTINUE

[FC(COL.EQ.0)60 TO 512

il=11e1

GO TO 518

II=11e1

ATOBCIL,3)=CONNTO(K)
ATOBCII+4)=CONNTO(Ke1)
ATOBCII»1)=LISTZOCI-1)
ATOBCI1,2)=LISTZ0C1.2)

ATOBCIL»13)=1

T1=ATO0BCII,3)

T2=AT08CII,4)

IT3=ATOBCII,1)

T4=ATOBCIL,2)

LF(T1.EQ.T3 .AND. T2.EQ.T4A)GO TO 442
60 TO 443

SRITECIO., 441)

FORMAT(SX»*YOU CAN NOT CONNECT A ZONE TO ITSELF.'/)
I1=11-1

60 TO 4«03

IFCILI.EQ.1)G0 TO 434

00 431 M=1,11-1

IFCT1.EQ.ATOB(H,1) .AND. T2.EQ.ATOB(N,2) .AND. T3.EQ.ATOB(N,
*3) JAND. TH.EQ.ATOB(M,4))G0 TO 432
IFCTL.EQ.ATOB(Me3) AND.T2.EQ.ATOB(Hs&) AND.T3.EQ.ATOB(M,1)
*«AND.TA.EQ.ATOB(N,2))G0 TO 432
CONTINUE

G0 TO 43

ARITECIO,433) T1,72,73,74
FORMAT(SX»*YOU HAVE PREVIOUSLY IDENTIFIED A CONNECTION'/
*3Xs"BETWEEN ZCNES *»ZALs* AND *,2A1 /)
i1=11=1

GO TO 403

LL=0

GO0 435 L=3,22

IFCLISTZOCISL)ISa" * LANCe LISTZ0CIsL®1).ISe* *)GO TO 440
LLl=LL+1

TXATOBCIIALL)=LISTZOCI L)

CONTINUE

Li=lLel

TXATOBCII,LL) =" ¢

Li=LL+*1
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27710
21720
27800
27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
2%v00
291C0
29200
29360
29400
25500
29600
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31600
11500
31600
31700
31800
31900
3z000
32100
32200
32300
324C0
32500
12600
zreo
32800
32900
13000
33100
33200
33300
33400
33500
33600

445

446

450

455
458

460
461

463

464
465
1450
1460

1461

1462
1463
68

“66
66

67

2465

1400

TXATOBCTIIoLL) =" ¢

Ll=LL+1

TXATOBCIIoLL)="T®

Li=LLe}

TXATOBC(IIoLL)="D"

LL=LL+1

TXATOBLIIoLL)=® @

LL=LLel

TXATOBCII.LL)=® ¢

CO 445 M=1,N

LLEL]

LFCCONNTO(KK) cEQ.LISTZO(Ms1) <AND. CONNTOCKKe1).EQ.LISTZO(Ms2))
*G0 YO 450

CONTINUE

WRITECIO, 446)
FORMATISX» * INVALID ZONE NUMBER®)
I1=Ii=1

GO YO 406

CO 455 L=3,22
IFCLISTZO(MMsL)oISe® * .AND. LISTZOCHMsLe1).IS.* *)GO TO 458
Li=LL+1

IFCLL.GT.40)60 TO 458

TXATOBCIIALL)=LISTZO(NM,L)

CONTINUE

NIX1CIED=1

MIX2CI1d=HM

WRITECIO, 4617

FORMAT(SX*IS THERE AN EXISTING CONNECTION? <YES/NO>?°)
READCINS463)ANS

FORMAT(AB)

ATOBCIL»6)="ND*

IFCANS.EQ.*NO*)GO0 TO 1400

IFCANS.EQ.*YES')GO TO 465

ARITECIOs 464)

FORMAT(SX*PLEASE ANSHER YES OR NO?°Y)

a0 TO 462

ATOBCII»6)=°YES*

MRITECIO» 1460) (TXATOBCIIsJ)»Jd=1+40)sPLIST
FORMATUSX»*WHAT IS THE SIZE OF YOUR EXISTING PIPE®/S5X.
**FRON *»40A1s *2°/5Xs*<*,10C125%5%)512,%> CINCHI?®)
READCIN,/)ATOBCII»9)

X=ATOBCII»9)

00 1462 J=1-,11

IF(X.EQ.PLISTC(J))IGO TO 68

CONTINUE

MRITECI0,1463)

FORMAT(SX»*PLEASE PICK FROM ONLY THE SIZE OPTIONS LISTED2*)
GO 7O 1461

ATOBCII,12)=4

(FCROMNE.0)GO TO S18

WRITECID,»66)

FORMAT(SX,*DO YOU ALSO WANT TO LOOK AT NEW CONNECTIONS?®
** <YES/ND>?7°)

READCINS463)ANS

LFCANS.NE.*NO*)G0 TO 2465

AC='ND"*

GO TO 1465

IFCANS.EQ.*YES*)GO TC 1465

WRITECIO, 464)

@0 Y0 67

ATOB(11+9)=0.0

311700
331800
33900
34000
34100
34200
34300
J4sco
34500
14600
34700
34800
34900
35000
35100
15260
35300
35400
35500
35600
35700
15800
35900
36000
6100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100
37200
37300
37400
37500
37600
37700
37800
37900
38000
38100
3sz200
38300
38400
38500
38600
38700
38800
38900
35000
391400
39200
39300
39400
39500
39600
3970C

IFCROWLNE.Q)GO TO Sia

1465 ARIVECIO-1467) CTXATOBCIIsd)sJ=1,40)

1467 FORMAT(SXo *HHAT IS THE DISTANCE FROW ¢/
23Xeh0ALL" 2% <FEET>?°)

READCEhe/) ATOBCII,S?
467 iF(ROU.NE.D}GD 7O 518
470 dRITECI0,668)
468 FORNATC(SX,"1S REVERSE FLOW ALLOMED?®, ° <YES/XO)??)
469 READCEN,463)ANS
IFCANS.EQ.°NO® )60 TO 481
IFCARS.EQ.*YES*)GO YO 480
“RIVECIOe 664)
G0 YO &89

«80 AT03C 11,7 )=°VES”
G0 Y0 &85

681 ATOBCLX,7 )=*NG"

485 IF(ROW.ME.OJGO TO 518

490 IFCAC.EQ.°ND®)GOD YO 510

499 dRETECIOn491

451 FORMATISKe *HOW #MANY PIPE CPTIONS DO YOU HANT TO LOOK AV ¢/

SKe*IN YOUR MODEL FGR THIS ZONAL TRAKSFER?®
et ¢} = &%)

892 READCIN-/) ATOBCI1.8)

EFCATOSCITR®) olEad oAND. ATOB(IYo8).GE.1)G0 YO 495
sRIVECIC,693)

493 FORMATCSX»"PLEASE SELECT 1 THROUGH & ONLY.?¢)

60 T2 492

495 LFCRON.NE. 026D TO 518

496 sREVECID,500)

500 FORHAT(SX-*INDICATE VHE TYPE OF PIPE INSTALLAVION <i~8>.2°¢)

IFCIL.ME.1)GO O S0%
MRITECEO,1502)

1502 FURMAV(/LO0Xe*<1> HORMAL EXCAVATION AHD WORKAL BACKF ILL®/10X»
~*<2> ROUGHER EXCAVATION (BUT NO RIPPING) AND SELECT BACK®
“*FELLC/10X,*<3> ROCK EXCAVAVION AND BACKFILL FROM BORROM® /10Xs
*9<4> BELOW WATER EXCAVAVIOUN WITH GRAVEL BACKFILLZ®)

505 READE Eho/ X

00 S01 J=1,4
IFIX.NE.JDIG0 TO S01
ATOSCII»10)0=X

310 IF(NR.EQ. 1360 YO 340

320 CRITECIO. 3302

138 FORKAV(SX,CENTER CAPITAL RECOVERY FORNULA VYALUES <N,R>.29)

EFEN1.LE.O .OR. R1.LE.Q)GO IO 320
IFCHLNE.QICRF=RLI#(RL/CCi.0¢R1I 0Nl = 1.0))
340 ATOB( Il L 1)=CRF
CRF=CRF1
[F(RO®.NE.O0 .OR. COL.KE.D)GQ TO S18
G0 TO sS10
501 CONTIRUE
“RITECID, 5023
502 FORMAT(SN-*PLEASE ENVER 1,23 OR & ONLY.2°)
30 10 S0S
510 a0 SL3 IP=1,10
513 CONRTOCIP )= .
AC=* .
IFCROMNE.O .OR. COL.NE.OJ}GO VO S18
==t
512 CONTIWUE
IIr=1x
511 4RIVECID. 515)
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319800 515 FORMAT(//7/5X* THE FOLLOWING IS A LIST OF YOUR DATA. 7 45900 «0 Y0 710

19900 SRITECI0,516) (I»I=1,7) 46000 . 11=11~-1

40000 516 FORMAT(TX»6(6Xs*COL*)»4X»*COL*/6Xs6CBX»T1)s6Xs11) 46100 00 5 A=1,13

40100 WRITECI0,517) 46200 5 ATOB(RCW» A)=0

40200 517 FORMATC10Xs*CONNECTED®»1X,*DISTANCE®,1Xs*EXISTING® » 46300 00 7 A=1,40

40300 *LXs*REVERSE®s 1X»*NO. PIPE*, 1X,*EXISTING®»2Xs*SO0IL®/ 46400 7 IXATOBC(ROW,A) =0

40400 *1Xs"RON*» 1X»* ZONE® »2X»*TO ZONE®»3Xs*A TO B*»4X*'PIPE*»5Xs 46500 ROW=0

40500 **FLON"»2X»*OP TIONS®»2X»*PIPE SIZE®,1Xs*TYPE®) 46600 GO TO 403

40600 20 518 KJ=1,11 46700 S70  4RITECI0,571)

AC700 518 WRITECI0,519) KJ» CATOB(KJ»J)pd=1510) 46800 571  FORMAT(SX»*UNACCEPTABLE RON OR COLUMN®)
40800 519  FORMAT(2X» 120 2X»2A126Xs2A155Xsl 604 XsA3s6XsA3s 46900 G0 TO 550

40900 *6Xe12,7X,F3.004Xs12) 47060 580  WRITECI0,581)

41000 [F(ROK.NE.O +OR. COL.NE.O)GD TO 580 47100 581  FORMAT(SX,*MORE CHANGES? <YES/NO>?')
41100 #RITECIO0. 530) 47200 30 TO 540

41200 530  FORMAT(////5X+*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?® A7300 560  ARITECI0,561)

41300 ** CYES/NO>2%) 47400 561  FURMAT(SX*DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>?*)
414C0 540  SEADCIN+463)ANS 47500 563  AEADCINS463)ANS

41500 IFCANS.EQ.*NO* .AND. COL.EQ.0)GO TO 899 47600 IFCANS.EQ.*NO*)GO TO 899

41600 [FCANS.EQ.*NO* .AND. COL.NE.O)GO TO 560 47700 IFCANS.EQ.*YES*)G0 TO 590

41700 IFCANS.EQ.*YES*)G0 TO 550 47800 WRITECI0, 464)

41800 WRITECIOs464) 47900 60 TO 563

41900 GO TO 540 48000 590  AOW=0

42000 S50  WRITECI0,551) 48100 coL=o

42100 551  FORMAT(5X,*ENTER ROW NUMBER , COLUMN NUMBER OF CHANGE?®) 48200 =1t

42200 552  READCIN»7)RON,COL 48300 G0 TO 511

42300 IF(RON.LE.O <OR. COL.LT.l .OR. POMLGT.ITI +OR. COL.GT.7) 48400 899  COL=0

42400 *G0 TO 570 48500 ROM=(

42500 1=ATOB(RON»13) 48600 1420

42600 II = ROW 48700 00 900 I=1,111

42700 KJ=ROW 48800 929  OIFsRESELVC(MIX1CI)) = RESELYC(MIX2(1))
42800 G0 TO (45 14665,460,470,498,2450,2496)CO0L 48900 LF(DIF)930,940,950

42900 70 READCIN»463)ANS 49000 930  COST1=-PUNPC*DIF/100.

43000 IFCANS.EQ.'NO*)GOD TO 580 49100 cosT2=0

43100 IFCANS.EQ.*YES®)GO TO 71 49200 60 TO 945

43200 ARITECLO, 464) 49300 940  COSTI=0

43300 G0 10 70 49400 c0ST220

43400 71 A0N=0 49500 G0 TO 545

43500 GO TO 499 49600 950  COST1=0

43600 498  IFCATO0B(I1,8).6T.0.0)60 TO 499 45700 COST2=PUMPC*DIF/100.

43700 6 FORMAT(S5X»*YOU SHOW THIS ZONAL TRANSFER TO BE SUPPLIED BY*/ 49800 IFCRON.EQ.0 . AND. COL.NE.0)GO TO 949
43800 *35Xe®AN EXISTING LINE ONLY. YOU CAN NOT CHANGE THE NUMBER®/ 49900 945  IF(ATO08(I,6).EQ.*YES*)GO TO 910
43900 *5X,*0F PIPE OPTIONS FROM ZERO. 00 YOU NOW WANT TO'» 56000 946 X=DEMCPIX2CI),1)=PDFTR

44000 */5X»*LOOK AT NEW CONNECTIONS? <YES/NO>?°////) 50100 30 901 J=1,11

44100 WRITECIO0,6) 50200 LF(X.6T.PFLONCJ))IGOD TO 901

44200 60 T0 70 50300 IFCJ.EQ1)d=de1

44300 2496 IFCATOBCI1,10).67.0.0)G0 TO 496 50400 948 00 902 K=J=1,ATOB(I,8)¢J~2

44400 ARITECI0,2497) 50500 IF(K.GT.11)60 TO 900

44500 2497  FORMAT(5X»*YOU SHOW THIS ZONAL TRANSFER TO 8E SUPPLIED BY®/ 5600 1421441

44600 *5Xs*AN EXISTING LINE ONLY. THE SOIL TYPE IS NOT REQUIRED.®/ 50700 1139=1139¢1

44700 #5X»*D0 YOU NOW WANT TO LOOK AT NEW CONNECTIONS? <YES/NO>2%///7) 50800 ATOBLCIJ,1)=ATOBCI,1)

44800 GO 10 70 50960 ATOBLCIJs2)=ATOBC1,2)

44900 2450 IFCATOBCII,9).67.0.0)60 T0 1450 51000 ATOBLCIJs 3)=ATOBCI,3)

450C0 “RITEC10,2451) 51100 ATOBL(TJ,&)=ATOBCIs4)

45100 2451 FORMAT(S5X»*YOU HAVE INDICATED THAT FOR THIS ZONAL TRANSFER'/ 51200 ATOB1C1J,16)=1

45200 *5Xe*NO PIPE LINE EXISTS. EXISTING PIPE SIZE IS NOT*/ 51300 949  ATOB1(1Js5)=ALTER(K)

45300 *5X,*REQUIRED. DO YOU NOW WISH TO ADD AN EXISTING PIPE?*/ 51400 ATOB1CIJs6)=PLISTCK)

45400 *5Xe* <YES/NO>2'///1) 51500 ATOB1CIJs17)2K

45500 710  READCIAN,&63)ANS 51600 IF(KE.EQ.1)GO TO 904

45600 IFCANS.EQ.*NO*)60 TO 580 51700 827  WRITECID,90%) CTXATOBCI,L)»L=1+s60)s ALTERCK)4PLIST(K)
45700 (FCANS.EQ.*YES*)GO TO 465 51800 903  FORMATC(SX»*ENTER KNOWN TOTAL CAPITAL COSTS FOR ZONAL TRANSFER®/

45800 ARITECIO, 464) 51900 *5Xe 4O0AL/5Xe* ALTERNATE SIZE *»Al»* PIPE SIZE *»12+' INCH.2')



9

52000
52100
52200
52300
526400
52500
52600
52700
52800
52900
53000
53100
53200
53300
53400
53500
53600
517¢0
53800
53900
54000
54100
54200
54300
54400
54500
54600
54700
54800
54900
55000
55100
55200
55300
55400
55500
55600
55700
£5800
55900
56000
56100
56200
56300
56400
56500
56600
56700
56800
56900
57000
57100
57200
57300
57400
57500
57600
57700
57860
57900
58000

904
960

980
902
901

10

981

809
847

a1l
812

813
815

8l

HEADCTN,/)ATOB1C1J,7)

LF(ATOB1(1J,7).LE.0)GO TO 827
ATGBLCIJs7)=INTCATOBLCISs7)oATOBCI,11)/10.)010
IF(CCL.EQ.2)60 TO 815

60 T0 960

ATOBLCIJP7)=INTCCATOBCI,5)#PCOSTCK) ¢ K1«FTORCATOBCI»10))
¢ sATOBCI,S)*PLISTC(K)*eE1) * ATOBCI»11)/10.)+10

00 980 M=1,5

ATOBL(IJs He7)=(0.019322CCPFLONCK)/PDFTR )= 365, ) a2 XPHP
* *ATOB(1,5))/C((PFLONCK)/PDFTR)*365.) ¢ COST1
[FCATOBCI,7) NE.*YES*)GO TO 980

ATOBLCIJs Ne11)=€0.01932+C (PFLONCK) /PDFTR) 365, )a » XPHP
* *AT0BC1,5))/ ((PFLOMCK)/PDFTR)*365.) ¢ COST2
CONTINUVE i

IFCRON.NE.O <OR. COL.NE.0)GO TO 615

CONTINUE

G0 T0 900

CONTINUE

J=13. = ATOBC1,8) :
G0 TO 948

CONTINUE

ILJ=1J

G0 10 809

[4=1Je1

ATO0B1C1J,1)=ATOBCI,1)

ATOBLCIJr2)=AT0BC1,2)

ATO31CI3»3)=ATOBCI,3)

ATOB1CIds4)=ATOBCI,4)

AT0B1CId05)=4 X"

ATOB1C14»6)=PLISTCATOBCI,12))

AT081(1J,7)=0.0

ATOB1C1J,16)=1

K=ATOBCI,12)

ATOB1CIJp17)=K

00 981 M=1,5
ATOBLCIJoMe7)=(0.01932+CCPFLONCK) /PDFTR) %365, ) saXPHP
* *ATOB(I,5))/((PFLON(K)/POFTR)*365.) ¢ COST2
IFCATOBCI,7). NE.* YES®)GO TO 981
ATOB1CIJ»Me11)=(0.01932+C CPFLONCK) /PDFTR) #3654 )« XPHP
* *ATGB(I,5))/(C(PFLOMCK)/PDFTR)*365.) + COST1
CONTINUE

IFCCOL.NE.0)GO TO 815

LFCATOS(I+8).€0.0)60 T0 900

G0 TO 946

WRITECI0,847)

FORMATC///5X» *THE FOLLONING IS A LIST OF CALCULATED DATA.*//)
WRITECI0»810) CCOLNCNN)»MN=155 )0 C COLNCHN)» NN=1,5)
FORMATC12Xs *COL? 55X+ *COLY»8(3XsA3))
WRITECT0s811) CNNs HN=34502)s CHNo HN=53,20502)
FORMATCLI3Xs 1% 7X0 2%, 7¢5Xe T11D0 4Xs 12)
ARITECK0,812) CABCHN) » KN=155)» CBACHN) »MN=1,5)
FORMATC12X»*PIPE® »4X»*COST*»2Xs *OPERATION AND MAINTENANCE®
* COSTS = 3/MG*/6X»*ZONE DIA.  PER®»8(4X»A2))
ARITECI0,813) CNSCHND » MN=155) 0 (NS (HN) o MN=15S)
FORMATC' RON 4 TO B INCH  YEAR®»8(3X»A2,1X))

00 815 KI=1,1J
WRITECI0,816)KI»(ATOBLCKI»J)sd=154),ATOBLC(KIL6)s
* C(ATGBI(KI,J)»d=7,567)sC(ATOBLCKIod)pJ=1205011)
FORMATCLX o130 1Xs2A152Xs 2A102Xp 125 19,8C1XsF501))
IFCCOL.NE.0)60 TO 818

WRITEC10,530)

58100
58200
58300
58400
58500
58600
58700
58800
58960
59000
59100
59200
59300
59400
59500
59600
59700
59860
59900
60000
60100
60200
60300
60400
60500
60600
60700
60800
60900
61000
61100
61200
61300
61400
61500
61600
61700
61800
61900
62000
62100
62200
62300
62400
62500
62600
62700
62800
62900
63000
€3100
63200
63300
63400
63500
63600
63700
63800
63900
64000
64100

819

820
ez

ais

8z2
823

ess

82s

826
828

848

seaz
629

831
832

ass

636

a9a

994
997

e

READCIN-663)ANS

IFCANS.EQ-"YES®)GO YO 820

IF(ANS.EQ.°NO"* .AND. COL.NE.Q)GO YO 831
IFCANS.EQ.*NO° .AND. COL.EQ.0)GO TO 898
4RITECIO, 464)

GO TO 819

ARITECEO.551)

READL Th»/INOK,COL

IFCRON LTl uORaROM-GT-TIJORLCOL LT LDR.COL.GT.2¢502)G0 TO 833
[=ATO@L(ROM,16)

L4=ROM

al=R0Y

E=ATOBLCROM,LT)

G0 T0C822+827»028+8255828,820+828.820,026-8281C0L
aRITECIC.SBL?

a0 YD 819

ARITECED,823) (AVOABRLIROWs JDod=l0b)
FORMATC(SXo®ENTER THE DESIRED DIARMETER <INCH> FOR®,
 TRANSTER °»2R1s° TQ "52A157,7%)
READC INe /X

30 824 K=1is11

IFCX.EC.PLISTECN})IGD YO 825

COMVINUE

wRETECIO. 1463)

G0 YO 853

IFCATOB1(RON,SIKEL"X")GO 7O 82&

fd=ld=1

ATOB(E»12)0=K

G0 Y0 $29

W0K=Q

G0 10 929

EFCAVOBLEAOK, SNSCS.COL=2)).NELODGD TO 882
SRITECI0,848)

FORMAT(SX» *SINCE REVERSE FLOW IS NOT ALLOMED IN THIS ZONAL®/
3Xe*TRANSFER M0 COSTS CAN BE ASSOCIATED #ITH TRANSFERS FRON®/
SXo*Z0KE 8 TO 20NE R.*/27/7)

«Q Y0 ais

2RITECI0-529) ROM-COL

FORWATCSX 5 “E ER ORL¥ COSTS FOR RON *,12,¢ COL *21257.7%)
AEADCEN,/7JATOBLI{ROU-SHSISCOL=2Y)

G0 70 815

sRETECLIC.561)

READ( IN-4633ANS

IF{ANS.EQ."VYES*)S0 TO &34
IFLAKS.EQ."NG?)G0 'D 898

aRITECIO. 668)

60 10 832

nRITECIOLS71)

60 10 820

AQK=0

coL=0

Li=11y

a0 70 809

EXTRY CONCARSNE-SAVED)

IFCSAVED.EQ.1)60 YO 994
IHQUIRECEIF-LASTRECORD=N2)

Nz=N2e2

ARITECIF=NZ,95T)

G0 Y0 996

dRITECIF,997)

FORHAY{"ELEMENTY PIPENT®)




64200
64300
64400
645C0
64600
64700
648C0
64900
65000
65010
65020
65030
€5040
65050
651C0
65200
65300
65400
65500
€5600
65700
65800
65900
66000
66100
66200
66300
66400
66500
66600
66700
66800
66900
67000
67100
67200
67300
67400
67500
67600
67700

996
998

999

835
906
962

963
964
916
9nr

908
909
912

1011
1012
1013
926
927

990

1120
1110

«RITECIF,998)

FORMAT(4X»*TABLE PIPENET,ZEROD®)

wRITECIF» 999)CAB(I)sIoI=1,5)

FORMATCIX»*%* ,6Xs *CAPTL®, 3Xs *CAPAC® »4(5XsA2,11))
IFCANSHELEQ.*NO*)GO TO 916

00 835 I=1,IIJ

MRITECIFs906) CATOBICI»4)0sJ=105),ATOBICI+7)»PFLONCATOBICIS17)),
*(AT0B1(1sJ)sJ=8,5¢7)
FORMAT(9Xo5A1,1751XeF7.2,4F8.2)
WRITECIF,962)(BACI)»1»121,5)
FORMATC9X 2"+ ,8Xs 4(5X»A2,11))

JC 963 I=1,11J

ARITECIFs 964) (ATOBICI )5 J=1,55)» (ATOBICI,J)sJ=12,5+11)
FORMAT(9X»5A1,4Xs4FB8.2)
IFCANSWME.IS.*NO*IWRITECIF,917)
FORMAT(9X+*DUNNY"*)

4RITECIF»907)

FORMATCAX»*LIST (BTOAL)*)

IFCANSHE.IS.*NO*)GO TO 912

J0 908 I=1,I1J

ARITECIF»909) (ATOBLICI »d)sJ=3,4) s (ATOBIC1sd)sd=152),ATOB1C1+5)
FORMAT(9X»5A1) -

IFCANSHE.IS.* NO*))WRITECIFA917)

4RITECIF,1011)

FORMATUAX*LISTCATOB)» T=40%)

IFCANSWE.EQ.*ND*)G0 TO 926

00 1012 I=1,111

WRITECIFs 1013)CATOBCI»J)sJ=154)0 (TXATOBCI»d)s J=1,40)
FORMAT(IXs 4AL»4Xs *"*540AL5° ")

LFCANSHE. IS.*NO*))NRITECIF,927)

FORMATC9X»*DUNY*)

RITECIF,990)

FORMAT(*ENDATA®)

IFCANSWELEQ.* NO*)GO0 TO 1110

IIIT=T110«1K0J4

REWINDCTF)

ARITECTF»1120)NsS»IIIT

FORMAT(316)

SAVED=1

RETURN

£ND

PROPOSED FUTURE WELLS SUBROUTINE

10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
150C0
15100
15200
15360
15400
15500
15600
15700

SSET SEPARATE

90

100

110

120

130
140

145

155
156

157

160
161

150
162
163

SUBROUTINE FWELLS(SAVED )
DIMENSION LISTZOC40s,22)sRESELV(&LO)

GIMENSION FWELLC120012)s5LIST(4)

INTEGER S,ROM»COL,PC,OMP,TF

REAL N1

CCMMON INoIOs IFsTFoLISTZOWNaSH,IIII

COMMON /CMN2/ RESELY

COMMON /CMN3/ OM1.PC1,PDL

COMMON /CHNS/ AAL»22
JATA SLIST/"A*,*Be,°C*,

PUNPC=PC]
“OANDHP=0OM1
2DFTOR=PD]
Al=any
21=221
CRF12R6 ¢ (R6/((1.0%R6)*eN6 = 1.0))
CRF=CRF1

CAP10=INTC((AL1+1000.++21)/100.)+100

“RITECID. 90)

FORMATC//Z716X+10€**%),* SEGMENT 7 *,10(*+*))

ARITECIO.100)

FORMAT(///10X»*awwea ENTER DATA FOR FUTURE WELLS eswset//y
*3Xs*(NOTE) YOU ARE ALLOWED UP TO FOUR ALTERNATE SIZE *
**MELLS PER ZONE*/S5X»*AND A MAXIMUM TOTAL OF 120.°7/7)

wRITECID»110)A1,21,CAPL0

FORMAT(SX+*THE CALCULATING FORMULA FOR CAPITAL COSTS OF wE®
**LLS*/SX»*IN THIS MODEL [S OF THE FORM Y=A(X)s*7 WHERE:*/
*10Xe*Y = CAPITAL COST*/10X,*A = CONSTANT WULTIPLIER C(DEFA*
*fULT A = *,F5.00°)%/10Xs*X = THE FLOW OF THE WELL IN GALLONS *
**PER MINUTE*/10X»*2 = THE SCALE FACTOR EXPONENT (DEFAULT 2 =¢
*F5.3*)*/5X»"DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT *K$I9,
** FOR A*/SX,*MELL OF 1000 GPM CAPACITY.* ////)

WRITEC10,120)

FORMAT(SX#»*WILL THESE DEFAULT VALUES BE ACCEPTABLE FOR ALL®*/
*35Xe*YOUR FUTURE WELLS? <YES/NG>?¢)

READCINS140)ANS

FORMAT(AG)

IFCANS.EQ."NO*)GO TD 155

IFCANS.EQ.'YES*)G0 TO 150

CRITECIO.145)

FORMATC(SX»*PLEASE ANSWER YES OR NO.?*)

GO TO 130

«RITECID»156)

FORMAT(SX,» "ARE THERE CONSTANT VALUES THAT wILL B8E ACCEPT*
**ABLE*/SX»*FOR ALL YOUR FUTURE WELLS? <YES/ND>?*)

HEADCINS140)ANS

iF CANS.LQ.*NO*)GO TO 162

{FCANS.EQ.'YES*)GO TOD 160

«RITECIO,145)

GO TO 157

wRITECID»161)

FORMAT(SX»*ENTER THE VALUES. <A»2>2?%)

READCIN. /)AL, 21

{FCALoLE.O +ORs Z1.LE.0)GO TO 160

AZ=1.0

ARITECIDs163)K64N6

FORMAT(//5X»* THE CAPITAL RECOVERY FACTOR (CRF) FORMULA®/



15800
15900
1€000
16100
16200
163C0
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

165

166
167

169
164

168
170
175
180
183
181

182
184

190
200

186
187

205

210
229

226

*5Xs*1S CRF = R ¢ ¢R/[C1eR)weN = 11! WHERE:Z*/10X,*R = INTEREST®
** RATE (DEFAULT R = *,FS5.3,%)%/10X»"N = NUMBER OF YEARS (DEFAU®
LT N =%,13,%)*/5X»*ARE THESE VALUES ACCEPTABLE FOR ALL YOUR®
FUTURE WELLS?*/SX»*<YES/NO>2¢//77)

READCINS140)ANS

IFCANS.EQ.*NDO*)6GD TO 166

IFCANS.EQ.*YES*)GO TO 168

WRITECI10,145)

G0 TO 165

WRITECI0,156)

READCINS140)ANS

IFCANS.EQ.*NO*)GO TO 170

IFCANS.EQ.'YES*)GO TO 169

MRITECIO, 145)

60 TO 167

ARITECI0,164)

FORMATCSX»*ENTER THE VALUES <NoR>.7%)

ACADCINS/)N1sRY

IF(N1.LE.O0 «OR« R1.LE.0)GOD TO 169
CRF1=R14(RL/CC1.0#R1)*+N1~1.0))

CRF=CRF1

NR=1

00 390 I=1,N

WRITECID»180) (LISTZOCI»J4)pd=1522)
FORMATC//710XsSC***)s1Xs2A15 3Xs20A151Xs5(*2%))
wRITECIO0.,181)

FORMATC//5X»* HOW MANY OPTIONAL WELLS DO YOU NANT TO LOOK®/
*5Xs*AT FOR THIS ZONE? <0 = 4>27)
READCIN./)B

IF(B.LE.0Y60 TO 390

IF(B.GE+1 .AND. B.LE.4)GD TO 184
MRITEC10,182)

FORMATC(SX»*PLEASE ENTER 0 TO & ONLY.®)
GO YO 183

D0 380 K=1,8

CRF=CRF1

MRITECI0,200) SLISTC(K)»(LISTZOCI»J)pJd=152)
FORMAT(/5X,*ENTER FLOW <GPM> FOR WELL OPTION
*2ALs%.2%)

READCINS/)X

IF(X.GT.0)60 TO 187

ARITECIO, 186)

FORMAT(SX»*YOU ENTERED A FLON LESS THAN OR EQUAL YO ZERD.*)
GO TG 190

IFC(ROW.NE.O)TI=II~1

Ii=11+1

IF(RON.NE.0)GO TO 205

FMELLCII,10)=1

FHELLCIT»1)=LISTZOC(I,1)

FMELLCII,2)=L1ISTZ0CI,2)

FHELLCIT, 3)=K

FHELLCII»6)=X

FWELLCII»7)=0.00144*X

{F(AZ.EQ.1)G0 TO 300

ARITECIO0,220)

FORMATC(SX» *ENTER KNOWN CAPITAL COSTS FOR THIS WELL. <CAP COST>?¢)
READCINS/)A

IFCA.GT.0)60 TO 290

WRITECIO,226)

FORMAT(SX»*YOU ENTERED A CAPITAL COST LESS THAN ZERO.*)

G0 70 210

®*A1°" ZONE *»

21900
22000
2z100
22200
22300
22400
22500
22600
227100
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23%00
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
21200
27300
27400
271500
27600
27700
27800
27900

300
290
310

320
330

340

350
3355

356

358

360
361

380
LR )
39z
390

Voo
10

820

+30

160

150

160

70

80
90

FHELLCITI» &) =ALoFdELLETY,6)ee2]
60 Y0 310

FEELLC(IT.6)=A

iF(NR.EQ.1)G0 TO 380

WRITECTIO. 330)

FORMAT(SX-°EMTER CAPITAL RECOVERY FORMULA VALUES <NsR>.7%)
READC Ihs/ 2NIHRY

IFENL.LE.D -OR. R1.LE.Q)G0 TO 320
IF(NL.GT.0)CRF=R1C(RI/C(CL ORI =eN1I~1.0)
FUELLCTLoSYSINVCFRELLCITL4)eCRF/Z L0 )10

FRELLETI- &)=Y NYCFSTLLCIIo4)7000. 29100

CRF<CRF1

LF(RONLNE.0)GE0 YO &40

SRITECIC, 355)

FORMATICSX»ENYER TKHE NUWBER OF POSSIBLE WELLS OF THIS ¢
e*5E7E ALLOMED <NUMBER>.?%)

READC Ihe 7 IHY

LFCNU.6T.0)60 YO 357

WREVECTIO, 3505

FORVGATISX-*YOU HAVE EWTERED LESS THAN ONE MELL. PLEASEY/
©5Xo"REENTER THE NUMBER OF POSSIBLE KELLS.??")

GO TQ 3%

FMELLCIIo8) Y

IFEROM.RE.0)60 10 440

dRITECIC.361)

FORMATUSX»"EMTER WELL ELEVATION FROW WSL. <FEEY>?Y)

ACACC INL7) FHELLCII,9)

EFIROM.ME.DPE0 TO 240

CONYINUE

IF(RON.€Q.0)60 YO 390

00 392 KR=&»?9

FUELLCIT«RK)=Q

80 T0 4&0

CONTYImUE

Pli=ii

ARITECED- 410D

FORNATL /775X, "THE FOLLOMING IS A LIST OF

SRITECIDr 6205 (KoK=1s6)

FORNATCLIBX-"COL » 7Xe"COL® » 5K "COL o 3X"COL » 4 Xo"COL T X,
CICOL SIS Ko T Lo PNl RoTXeo Il SReIRo6Xa 129X 01)

HRITECIO. 430)

FORMATCIGX» 20 CAPTTAL > 3X Do 20 FLONT» 2XD o I Xo " MAX® s AN CELEVATION/
*AX RO L%, " ZONE s 1X» *ALT w4 Xo * TOTAL s 5X - *PERYEAR" , 3X s
PGP 3N "NGD Yo SN *NUMBER®»5X»°NSLY)

0UC 460 Ki=1.11

ARITECICs 6500 KJo (FHELLERIID o I=1 52 )0 SLESTIFHELLIKI» 3D Do (FWELL
ollJoJie J260s3)

FORMATEZN o125 2Xs2A00 3K AL » 3Ko KS1 80 2KoKE I8+ 2Xo IS5 L X0F5.25
"eReT200Xs 14)

IF(ROM.NE.0IG0 YO 560

«RITECID-460)

FORMAY(/7/7/5K»*ARE THERE ANY CHANGES REQUIRED IN THIS DATAR*
°¢ <YES/NO>?*)

READCIM-L40)AKS

IFCANS.EQ."HD® .AND. ROM.EQ.0)GD TD 600

IFCANS.EQ.*NO® .AXD. ROM.NE.Q)GD TO 480

IFCANS.EQ.?YES®)GD TO 520

WRITECI0, 145)

G0 YO A70

ARITECIO- 6902 .

FORMATIS5X-"D0 YOU ¥AMT THE DATA LISTED AGAIN? <YES/NO>?Y)

YOUR DAYa*/)



L9

28000
28100
28200
28300
20400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
25800
29900
30000
30100
30200
30300
30400
30500

30700
30800
30900
31060
31100
31200
31300
31400
31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
33200
33300
33400
33500
33600
33700
33800
13900
34000

500  READCINS140)ANS

IF(ANS.EQ.*NO*)GO TO 600

IFCANS.EQ.*YES®)GD TO 510

WRITECID, 145)

60 TO 500
510 AROM = 0

coL = 0

i1 =111

60 YO %00
520  WRITECIO,530)
530 FORMAT(5X»*ENTER RON NUMBER , COLUNN NUMBER OF CHANGE.?')

READCIN./ DRON»COL

IFCROM.GT .0 ~AND. ROW.LE.ITI JAND. GOL.GT.0 .AND. COL.LE.)

*G0 TO 550 -

WRITECI0,540)
540 FORMATCSX»*UNACCEPTABLE ROW OR COLUMN.*)

&0 TO 520
550 KJ = ROW

11 = ROW

& = FHELL(RON»3)

I=FMELLCRON,10)

60 TO €210»320,190,190, 350, 360)COL
560  WRITECI0,5790)
570 FORMATC(SX»*MORE CHANGES? <YES/NO>?°*)

G0 TO 470 .
600  IE=III

1180 WRR1eC1us1190)POFTOR
1150 FORMATC//5X»* THE STANDARD PEAK DAY SUPPLY IS *»F4.2,° TINES®/
*3Xe*THE PEAK SEASONAL DAILY CAPACITY.*/
*5Xs*1S THIS ACCEPTABLE FOR ALL YOUR ZOMES? <YES/NO>?¢//7/)
720 READCINA140)ANS
IFCANS.EQ.*YES®*)G0 TO 1200
IFCANS.EQ.*NO*)G0 TO 730
WRITECID, 145)
60 r0 720
730 WRITECIO, 740)
740 FORMAT(SX»*1S THERE A CONSTANT VALUE THAT IS ACCEPTABLE?®
** <YES/NO>?*)
750 READCIN,140)ANS
IFCANS.EQ."YES*)G0 TO 760
IFCANS.EQ.*ND®)GO TO 1201
MWRITECID, 145)
60 Y0 750
760 WRITECIO.770)
770 FORMAT(SX,*ENTER PEAK DAY MULTIPLIER CONSTANT.?*)
READCIN./)PDF TOR
IF(PDFTOR.LE. 1760 TO 1200
MRITECI0.775)
775 FORMATC(S5X»*A PEAK DAY MULTIPLIER GREATER THAN 1 FOR*/
*5Xs*SUPPLY IS UNACCEPTABLE.®)
GO TO 7s0
1200 NPD=1
1=PDFTOR
1201 D0 1202 I=1,11
IF(NPD.EQ.1)60 TO 1205
1207 MRITECID»1203) (FMELLCI»K)oK=1,2)s SLISTCFMELLCI,3))

1203 FORMAT(SX»*ENTER PEAK DAY MULTIPLIER FOR ZONE *2A1* OPTION =°*Al

wiw_ 29)
READCIN» /)2
IF(Z.LE.1)60 TO 1205

34100
34200
34300
34400

34600
34700
34800
34900
35000
35100
35200
35300
35400
35500
35600
35700
35800
35900
36000
36100
36200
36300
316400
36500
36600
36700
36800

37000
37100
37200
37300
37400
37500
37600
37700
37800
37900
38000
38100
38200
38300
38400
38500
38600
38700
38800
38%00
39000
39100
39200
39300
39400
39500
39600
39700
39800
39900
4C000
40100

1205
1202

1210

1215

1230
1240

1245

1250
1269
1220
1270
1280

1290

1300
1310

1320
1330

1340

1350

1355
1360

1380
1385
1370

WRITECID.775)

G0 TO 1207
FHELLCIo11)=FHELL(Is7 )2
CONTINUE

WRITECI10,1210 )0ANDNP

FORMWAT(//5X»* THE STANDARD OPERATION AND MAINTENANCE WELL®/
*5Xe *COSTS FOR THIS MODEL ARE *»3$F6.2+°/MGe (FOR PUMPS»*/
*5Xs*PIPELINE, ECT.) IS THIS ACCEPTABLE FOR ALL YOUR®*/
*5Xe*ZONEST? <YES/NO>?°77/7)

READCIN»140)ANS

IFCANS.EQ.*YES* )60 TO 1220

IFCANS.EQ.*NO*)GD TO 1230

aRITECIO. 145)

60 TO 1215

4ARITECI0,1240)

FORMAT(S5X+*IS THERE A CONSTANT VALUE THAT IS ACCEPTABLE?®
' <YES/NO>?7*)

READCTA2140)ANS

IFCANS.EQ.*YES®)G0 TO 1250

IFCANS.EQ.*NDO*)GO0 TO 1270

sRITEC10, 145)

G0 TO 1245

4RITEC1I0,1260)

FORMATCSX»*ENTER OLM CONSTANT.2¢)

READCINS7)0ANDNP

IFCOANDNP.LE.0)GO TO 1250

dWP=)

WNITEC1U, 1280 )PUNPC

FORMATC//5X»* THE STANDARD POMER COSTS FOR PUMPING IN THIS®/
*5Xs *NODEL ARE *»3F6.2»°/MG/100FT. IS THIS ACCEPTABLE */
*5X»*FOR ALL YOUR ZONES? <YES/NO>?*///7)

READCIN-140)ANS

IFCANS.EQ."YES*)G0 TO 1340

IFCANS.EQ.*NO*)GO TO 1300

MRITEC10,145)

G0 10 12%0

WRITECID, 1240)

READCINS140)ANS

IFCANS.EQ.*YES*)GO TOD 1320

IFCANS.EQ.°ND*)GO TO 1350

“RITECI10,145)

60 TO 1310

WRITECI0,1330)

FORMAT(SX,*ENTER POWER PUNP COSTS.?*)

READCINS/)PUNPC

IFCPUMPC.LE.0)G0 TO 1320

PC=y

X=0ANDNP

1=PUAPC

00 1410 I=1,11

IFCOMP.EQ.1)60 TO 1380

MRITECIO, 1360 )CFHELLCIoK)»K=1,2)oSLISTCFNELL(I,3))
FORMAT(SX»*ENTER OLM COSTS FOR ZONE *,2A1," OPTION =eA1¢=",27)
READCINs /)X

IF(X.LE.0)G0 TO 1355

IF(PC.EQ.1)G0 TO 1390

ARITECIO,1370) CFMELLCISK)pK=102)s SLISTCFWELLCI,3))
FORMAT(SX®ENTER PUMP PONER COSTS FOR ZONE *2A1° OPTION “°*Al1e¢".2¢)
READCIN,/Z)Y



40200
40300
40400
40500
40600
40700
40800
40900
41000
41100
41200
41300
41400
41500
41600
41700
41800
41900
42000
42100
42200
42300
42400
42500
42600
42700
42800
42900
43000
43100
43200
43300
43400
43500
43600
43700
43800
43900
44000
44100
44200
44300
44400
44500
44600
44700
44800
44900
45000
45100
45200
45300
45400
45500
45600
45700
45800
45900
46000
46100
46200

1390
1422

1421
1410
609

610

611

612

613

614

615
616

617

618

619

620

621

630

635

632

IFCY.LE.0)60 TO 1385
JELELY=RESELV(FWELLCI,10))=FWELL(I,9)
IFCDELELY)142151462151422
FRELLCI#12)=YDELELV/100. * X

GO TO 1410

FHELLCI,12)=X

CONTINUE

coL=0

ROW=0

=111

WRITECI0.610)

FORMATC(///7/5X+» *THE FOLLOWING IS A LIST OF THE CALCUL®
**ATED WELL DATA.*//)
4RITECI0,611)
FORNATC25X»*COL» TXo*COL® /26X2° 10 9Xs*2° 716Xs *AVG. *»3X,
**PEAK DAY*,3X,»*MATER® /16Xo*FLON® »SXs*FLOW® »5X,°COST*/
*1Xs*RON ZONE ALT MED*»6Xs *MGD* »6X»*S/NG*)

00 612 KJ4=1,11

ARITECIO, 613)KJo (FNELLCKIPJ) 031525 SLISTUFWELLCKJIS3) ) s FNELLCKJIST)
*oFMELLIKIS11) 5 FHELL(KJ,12)

FORMATCLX 2135 2Xe2A103X oAl 2K Fba 20 3XoF6o204XeFT742)
IFCROM.NE.0)G0 TO 619

WRITECI0,460)

READCINS140)ANS

IFCANS.EQ.*YES®*)GOD TO 617
IFCANS.EQ."NO* . AND.ROW.NE.O)GO TO 615
IFCANS.EQ.*ND*.AND.RON.EQ.0)G0 TO 900

4ARITECLO, 145)

G0 TO 614

SRITECIO0,490)

READCINS140)ANS

IF(ANS.EQ.*YES*)G0 TO 609

IFCANS.EQ.*NO*)G0 TO 900

4RITECIO, 145)

60 TO 616

WRITECIO,530)

READCIN./)RON ,COL
IFC(RON.GT«0«AND.RONLEIII<AND.COL.GT.0.AND.COL.LE.2)G0 TO 618
WRITECIO0,540)

60 TO 617

KJ=ROW

L1=ROM

60 T0(620,630)COL

WRITECL0,570)

GO TO 614

MRITECIO, 1203 )CFHELLCRON, J)pd=152)» SLISTCFNELLCROW,3))
READCINS/)X

IF(X.LE.1)60 TO 621

MRITECLIO.775)

60 TO 620

FUELLCROW»11)=FHELLIRONS7 )oX *
G0 YO 612

MRITECI0» 1360 )CFWELLCRON, J)»J=152) »SLISTCFNELLC(ROW»3))
READCINS/)X

IF(X.LE.0)60 TO 630

MRITECI0,1370 )CFWELLCRON, J)» J=1+2) »SLISTC(FMELL(ROW»3))
READCINS/)Y

IFCY.LE.0)60 TO 635
DELELV=RESELV(FMELL(RON,10))=FNELL(RON,»9)
IFCDELELY)631,631.,632

FUELLCRON»12) =Y«DELELV/100. ¢ X

46300
46400
46500
46600
46700
46800
46900
47060
47100
47200
47360
47400
47500
47600
47700
47800
47%00
48000
48100
48200
48300
48400
48500
48600
48700
48800
48900
49000
49100
49200
«9300
49400

631

260

60 'O s12
FUELLIRO®-12)=X

a0 Y0 ¢12

ERTAY FYECANSHE,SAVED)
EF(SAVED.£G.1260 VO 901
INQUIRECIF,LASTRECORD=RZ)
H2=NZe2

AREVECIF=R2-,%03)
FORMATCELERENTY FUTEEL?)
60 YO 902

SREVECKF.903)

RETECEF, 904)

PCaP GANDN

LEoddoJuler2bo SLISTIFHELLEI-3) Yo FHELLCT
Srdiod=i Lo 12 -FUELLCT )

P2 370.2-16)

ERITECIF.210)

€E8.°RD°)E0 1O 93¢0
AUIE=]0TIeRlT

REWINDLYF )

RRIVECTIFo 22000 5s 1511
FORMATCSIS)

JAVED=])

AETURE

END



69

PROPOSED FUTURE SPRINGS SUBROUTINE

10000
101¢c0
10200
10300
10400
105090
10600
10700
19800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700

SSET SEPARATE

90

10

120

130
140

145
155

SUBROUTINE FSPWGSCSAVED.

DIMENSION llSllO(OO-ZZ)-NS(b)pPFLUI\Al)-PLlSt(ll)-PCDSl(ll)
OIMENSION FSPRNGCB0»21)sFTORCA)»NF(A)sNGCA)-ALTERCA2-PALTC(11)
INTEGER S»ROM»COL,PLIST,TF

REAL N1,K1,MAX

COMMON IN,10s EF»TF,LISTZOSN,SoRITI

COMMON /CMNL/ PALT,PLIST»PFLONsPCOST,FTOR

COMMON /CMN3/ OM1,PC1,PD1s,PD2,0M2

COMMON /CMN6/ R7oN7oAK2,AE2

DATA NF/4e*FLOM®/NS/*S1%»°S2%,°53% 954 /NG/4»*CFS5°/

GATA ALTER/®A*,*8%,°C*,*D*/

20 6 I=1,11 !

PFLOMCI)=PFLOMCI) 7 449,

JANDM S=0M2
- -PDFTOR=PD1

CRF1 = R7 ¢ (R7/€C1.0 ¢ R7)eeN7 = 1.0))

CRF=CRF1

K1=AK2

E1=AE2

CAP6=INTC(1000.+PCOST(1) ¢ K1oFTORC1)%6.2+E1)/100.)+100
SRITECI0,90)

FORMATC///7/15X210C**%),* SEGMENT 8 *,10C%e?))

WRITEC10,9)

FORMAT(/7/10Xs*wnves ENTER DATA FOR FUTURE SPRINGS seses®///)
ARITECIO, 10)CPLISTCI)»PCOSTCI)oE=1s11)sK1oC(FTORCI),I=1,4),
*E1sCAPGs6olall

FORMAT(SX»*THE CALCULATING FORNULA FOR CAPITAL COSTS OF*/
*5X»*FUTURE SPRINGS IN THIS MODEL IS OF THE FORMz®/
* C = XePIPE COST ¢ KL«FTOReX®DesEl ¢ SDEV  WHERE:*/
*C = TOTAL CAPITAL COST*/
*8X+*0 = PIPE DIAMETER IN INCHES®/

*8Xs*X = LENGTH OF LINE IN FEET*/
*3X+*PIPE COST = COST OF PIPE PER FOOT*/

*11010X»12,* INCH DIA. = *,3F7.2,%/F00T*/)/

*8Xs*K1 = INSTALLATION CONSTANT MULTIPLIER (DEFAULT K1=*F6.4%)%/

*8Xs*FTOR = PIPE INSTALLATION DIFFICULTY FACTOR2*/
*10X»*NORMAL EXCAVATION AND BACKFILL (DEFAULT'F&.1%)*/

*#10Xs *ROUGHER EXCAYATION C(BUT NO RIPPING) AND SELECY BACKFILL */

*12Xs* (DEFAULT*F4.1")/

*10X»*ROCK EXCAVATION AND BACKFILL FROM BORROW (DEFAULT*F&.1%)*/
BELOW WATER EXCAVATION WITH GRAVEL BACKFILL (DEFAULT*Fé&.1°)*/
*8X,*E1l = INSTALLATION SCALE FACTOR EXPONENT (DEFAULT E1=*F6.3%)*/

*10

*8Xs*SDEVY = ON SITE SPRING DEVELOPMENT COSTS (NO DEFAULT)®/

*5Xe*DEFAULT VALUES GIVE A CAPITAL COST OF ABOUT *K$I8° EXCLUDING®/
*5Xs*SPRING DEVELOPMENT COSTS FOR A 1000 FOOT *12* INCH LINE WITHe/

*5Xs*A *sF4e2s" CFS CAPACITY AND NORMAL EXCAVATION.®///7)
WRITECIO,120)

FORMATCSX» *WILL THESE DEFAULT VALUES BE ACCEPTABLE FOR ALL*/
*5Xs*YOUR FUTURE SPRINGS? <YES/NDO>?*)

READCINS140)ANS

FORMATCAG)

IFCANS.EQ."NDO")GO TO 155

IFCANS.EQ.'YES')60 TO 35

ARITECIO, 145)

FORMATC(SX» *PLEASE ANSWER YES OR NO.7°)

GO YO 130

WRITECIO»156)

© 15800

15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
196400
19500
19600
19700
19800
19900
206000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

156
157

160
161

35
162
163

165

166
167

169
164

168
170
177

175
180
173
17

172

174
650

651

FORMAT(SX»*ARE THERE CONSTANT YALUES THAT WILL BE ACCEPT®
**ABLE*/SX,*FOR ALL YOUR FUTURE SPRINGS? <YES/N0O>?¢)

NEADCIN,140)ANS

IF CANS.EQ.'NO*)GO TO 162

IFCANS.EQ.*YES*)GO TO 160

WRITECIO0,145)

60 Y0 157

WRITECI0,161)

FORMATCSX»*ENTER THE VALUES FOR <PIPECOSTC1=11)s FTOR(1=4)sK1sE1>0?
wt)

READCIN./)PCOST,FTOR, K1,E1

KE=1

®RITECI0, 163)R7, N7

FORMATC//5X»* THE CAPITAL RECOVERY FACTOR (CRF) FORMULA®/
*5Xe*IS CRF = Re #R/LC14R)*eN = 1)1 WHERE:*/10X»*R = INTEREST®
** RATE (DEFAULT R = *,F5.3,°)°/10X,*N = NUWBER OF YEARS (DEFAU®
®°LT N =913%)¢/5X,*ARE THESE VALUES ACCEPTABLE FOR ALL YOUR®
** FUTURE SPRINGS?<YES/NO>?%////)

READCIN,140)ANS

IFCANS.EQ.*ND*)GO TO 166

IFCANS.EQ.'YES*)GO TO 168

4RITECIO,145)

G0 TO 165

WRITEC10,156)

READCINS14G)ANS

IFCANS.EQ.*NO*)GO TO 170

IFCANS.EQ.*YES*)GO TO 169

WRITECI0, 145)

G0 T0 167

4RITECI0,164)

FORMAT(SX»*ENTER THE VALUES <NoR>.?7%)

READCIN./)IN1,R1

IF(N1.LE.0 .OR. R1.LE.0)GO TO 169

CRF1=R1 ¢ (R1/C(1.0¢R1)*eNl = 1.0))

CRF=CRF1

NR=1

«RITECIO0. 177)

FORMAT(////5X»*INOTE] SEASON ONE IS CONSIDERED THE PEAK SEASON'
** FOR THIS WODEL®/5X*AND THE MAXIMUM TOTAL NUMBER OF SPRINGS®
** IS 80.07447)

00 390 I=1,N

WRITECI0,180) (LISTZOCI»d)sd=1,22)

FORMATC// /75X 25C% #9) s 1X02A10 3Xs 20A L5 1Xs 5C*2%))

ARITECIO,171)

FORMATC(SX»*ENTER THE NUMBER OF POTENTIAL SPRINGS FOR THIS®
** ZONE. <0=4>7°)

AEADC TN, /)88

1F(BB.LE.0)GD TO 390

IF(88.6E.1.AND.BB.LE.4)GD TO 174

ARITECI0,172)

FORMAT(S5X+*PLEASE SELECT 0 TO & ONLY.*)

G0 TO 173

00 380 K=1,88

CRF=CRF1

WRITECI10,651) ALTERCK) o (LISTZOCT»d)sd=1,2)

FORMAT(//5X»* ENTER DISTANCE <FEET> FRON sruxns TO RESER®
«*VOIK®/5X+*OR CONNECTION FOR SPRING =*A1°" ZONE °*,
“2AL,0.2%)

READCIN,/Z)FT

IFCFT.LE.0)GO TO 391

IFCROMNE.OII I=11~1



(173

25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800
27900

679

720

700

730

740
745

750
751

755

790
7”1

800
801

II=11e1

IFC(ROW.NE.0)GO TO 670

FSPRNG(TI,1)=LIST20C(I,1)

FSPRNG(II»2)=LISTI0CI,2)

FSPRNGC(1L,3)=K

FSPRNGCIT,17) =1

FSPRNGCII»4)=FT

IF(ROW.NE.O)GOD TO 504

WRITECI0.,681)

FORMATC(SX»*ENTER SPRING FLOW <CFS> FOR EACH SEASON.?*)

READCINS/) C(FSPRNGC(I1+J)sJ=5,504)

00 700 J=S,5¢4

IFCFSPRNGCII» J).6T.0)60 TO 700

ARITECIO,720) J=4

FORMATC(SX»*YOU HAVE ENTERED A NEGATIVE FLOW FOR SEASON ¢
*i1s%.%)

60 TO 680 .

CONTINUE

NAX=0

00 730 J4=5,5¢4

Ji=Jged

FSPRNGC(TII»JJ) =FSPRNG(I1,J)*0.6463

IFCMAX.GE.FSPRNG(II»J))GO0 TO 730

MAX=F SPRNGCII»J)

CONTINUE

00 740 J=1,11

IF(MAX.GT.PFLONCJ)IGO TO 740

SIZE=PLISTC(Y)

FSPRNGC(II»18)=J

60 TO 750

CONTINUE

WRITECIO»745)

FORMATCSX»*YOUR MAXIMUM SEASONAL FLONW IS LARGER THAN®/
*5Xs*ANY OF THE ELEVEN PIPE SIZES ALLOWED FOR IN THIS*/
MODEL. PLEASE ENTER THE DIAMETER OF A PIPE THAT*/
*5Xs*WILL ALLOW THIS FLOW. <DIA. INCHES>?*)

READCINS/)FSPRNG(II»9)

HAX=0

GO TO 496

MRITECIO»751) MAXASIZE.

FORMATC(SX»* YOUR MAXINUN SEASONAL FLOW OF *,F6.20* CF5°/
*5Xe*MAY BE TRANSFERED BY A *512,* INCH DIAMETER PIPE.*/
*5X,°00 YOU AGREE? <YES/ND>?*)

READCINS140)ANS

LFCANS.EQ.*NO*)G0 TO 790

IFCANS.EQ."YES®)G0 TO 870

WRITECIO,145)

60 To 755

MRITECIOL791)PLIST(1),PLISTC(11)

FORMATCSX»*WHAY SIZE WOULD YOU RECOMMEND?<*,12,* TO *,
*[(20%>727)

READCINS/)SIZE

00 800 KK=1,11

IFCSIZE.NE.PLIST(KK))GO TO 800

FSPRNGC(II»18)=KK

IFCROW.NE.0)GO TO 504

60 TO 830

CONTINUE

4RITECI0,801)

FORMAT(SX»*PLEASE PICK FROM THE LISTED SIZES ONLY®)

60 YO 7%

280C0
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
3C000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32760
32800
32900
33000
33100
33200
33300
33400
13500
33600
33700
33800
33900
34000

&30
840
841

845

870
496
519

1302

505

s0i
502
504

210
220

300
302
225

301
310

3zo
330

3480

380
9

392
390

IFCSIZE.GE.PLISTE I IGD YO 870

«RITECTIOs041)

FORMAV(SX»°THE SIZE YOU PICKED IS TOO SWALL YO TRAMSFER®/
*5Xe"THE FLOM REQUIRED AT NORMAL OPERAVIHG COMOITIONS.*/
e5Xe*00 YOU WANT TO SAINTAIN THAT SIZET <YES/N0>2°)

ACADCIRC2603ANS

LFCANS EQ.ONO*HG0 YO 790

IFEANS.EQ.PYES?IGO TO 370

GRITECIO, 165)

&) To ass

FSPRRGLII -9 )=SI2F

IF(ROU.NE.OGO TO 506

dRITELTO,519)

FORMATCSX»© INDICAYE THE YYPE OF PIPE IMSTALLATION <i=&>.3°%)

IFCII.RE. L DG TO S65

HRITECIO-1502)

FORKATC/10X% €1> NORNAL EXCAVATION AND WORMAL BACKFILL®/10X.
®<2> ROUSHER EXCAVATION (BUT ND RIPPING) AND SELECY BACK®
**FILL2/20X,"<3> ROCK EXCAVATION AND SACKFILL FROM BORAOH? 710X,
°?c4> BELOW WATER EXCAVAVION WiITM GRAVEL SACKFILL?®)
AEADLKRo/D X

30 501 Jd=2led

ITEY.NE. 4360 70 S01

FSPRUGL(IL+10) =X
Gt T 508

CONTINUE

dRITEC 10, 502)

FORMAT(SH-"PLEASE ENTER 12,3 OR & ONLY®)

&0 VO ses

IFCRE.LQ. 1060 YO 300

SRETECTO»220) MLTERIK) o (FSPRNGCII 2 3)0u2152)

FORMATCSH »*CMTER AMORM TOYAL CAPEITAL COSTS FOR SPRING “%.A1.
e?=  JONE *o2A10%.77)

READCIN ./ )FSPRNGCTII11)

IFCFSPANGC(IT» 11).LELO0260 TO 210
60 TO 310
IFCRON.ME.0Y60 TO 30t

MRIVEC IO 225) ALTERIRY o CFSPRNGCTI 1 # £ )0 d=1,2)
FORRAYCSK-°CNTER ON SITE DEVELOPHMENY COSTS FOR SPRING *°.
oR1s*" JI0GRE "s2A10%.7%)

READC TN Z7 DFSPRNGLELL19)

IFEFSPRNGLIT. 192, LE.0)60 TO 302
FSPRMECIT 11 )=FSPRNGCIL,4)oPCOSTLFSPANGCIT,18)) ¢ K1sFTORCFSPAN
eElI1o 10 VI oFSPRNEE Kok JaFSPRNGENI P )evEl ¢ FSPRMGC(EI,19)
IFENR.E0. 1360 TD 340
MREITECLID. 3300
FORMAT(SX-ENTER CAFITAL RECOVERY FORMULA VALUES <MoR>.7°)
READCIRe /3N RY .

AF(NI.LE.O JOR. RR.LELQ)GO TOD 320
AF(ML.NE.OICRF=RL o (RIZ(CL.00RLJeell ~ 1.0))
FSPRNGUII»i2) =INTCFSPROGUII»11)«CRF /10,0210
FSPRMECTL»2L)=INVCFSPRNGC I1-21)/200, 32100
CRFaCRF}

IFCRON.HE.Q)GO TO 440
CONTZINLE

EF(RON.EQ.0IGO TO 390
00 392 KKw4a,i7
FSPRNGLII-RR}=0
G0 70 &0
COMTEINUE
I1i=11



IL

36100
34200
34300
34400
34590
34600
34700
14800
3.900
35000
25100
35200
35300
35400
35500
35600
5700
35600
35900
36000
36100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100
37200
37300
37400
37500
37600
37700
37800
37900
38000
18100
3e200
38300
38400
38500
38600
38700
38800
38900
39000
39100
3s200
39300
35400
39500
39600

39800
39900
40000
40100

400 WRITEC10,410)
410 FORMAT(///5X» *THE FOLLOWING IS.A LIST OF YOUR DATA*/)
MRITECIO,420)(KsK=156)

420 FORMATCISX»*COL*»3Xs *COL* »2X»*COL® »4X,*COL"»5X,°COLY,
*3Xs"COL® /16XoI1s5Xel1,4XoT106XoI1o7Xs11510Xe10s4Xs
*4(">*))

HRITECIO, 430)(NFCJ)pJ=1,5)

430 FORMATCL5Xs *PIPE® »2Xo 2CPIPE s X) /14X *LENGTH  »1Xo *SIZE s

"LXs*IMST® 5 1Xe 2C*CAPITAL"»1X)»2Xs 4A6)
WRITECIOD, 435) (NGCJ)»J=1,5)

435 FORMAT(LX»*ROM S 1Xo *ZOME® »1Xo *ALT*»2X-*FEET*»2Xs * INCH®»

*AIXe*TYPE o 2Xs *TOTAL"» 2Xs*PERYEAR®, 3X04A6)
00 440 K4=1,11

449 ARITECID, 450)KJ» (FSPRNG(KJI» J)»J=152)sALTERC(FSPRNGI(KJI»3))s
*FSPRMGINS>4)e (FSPRNG(KJISJ )0 I3=9912) »CFSPRNG(KJI» J) s J=5,5¢4)

450 FORMATCZ2X 212, 2Xs2A103XsA152Xs 160 2Xs12,3X,01,1Xo819,81851X»
*4F6.1)

IFC(ROM.NE.Q)SC TO 560 .
dRITECI0,460)

460 FORMAT(///77/5X»* ARE THERE ANY CHANGES REQUIRED IN THIS DATAT®
2t <YES/NO>?T)

470 READCINS140)ANS

IFCANS.EQ.*NO* .AND. RON.EQ.0)6D TO 1000
IFCANS.EQ."NO®* .AND. RON.NE.O)GD TO 480
IFCANS.EQ."YES®)E0 TO 520

WRITECIO. 145)

GO TO 470 s

480 WRITECT0,490)

490 FORMAT(SX»°DO YOU WANT THE DATA LISTED AGAIN? <YES/NO>?2°)

500 READCINS140)ANS

IFC(ANS.EQ.*NO*)G0 TO 1000
IFCANS.EQ.'YES® )60 TO 510
WRITECIO0.145)
GO 10 S00
510 ROW = 0
coL = 0
I = 111
G0 TO 400
520 MRITEC10,530) A
530 FORMAT(SX»*ENTER ROM NUMBER , COLUMN NUMBER OF CHANGE.?')
READCINS/)RON»COL
IFCRON.GT0 <AND. ROWLLELITI oAND. CUL.GV<0 oAWD. COL.LE.G)
«G0 TO 550
MRITECIO0,540)
540 FORMAT(SX»*UNACCEPTABLE ROW OR COLUMN.*)
GO0 TO 520
550 KJ = ROW
11 = ROW
K = FSPRNG(RON»3)
I = FSPRNG(ROW»17)
GO TO(650+,790,496,210»320,680)COL
560 WwRITECI0,570)
570 FORMATC(SX»*MORE CHANGES? <YES/ND>?*)
60 TO 470
1000 RON=0
CoL=0

1180 WRITECIO»1190)PurvOR

1190 FORMAY(//5X,*THE STANDARD PEAK DAY SUPPLY IS *F4.2° TIMES THE*/
*5Xs*PEAK SEASONAL DAILY CAPACITY. IS THIS ACCEPTABLE FOR ALL'/

*5Xs *YOUR ZONES2? <YES/NO>2%//77)

4C200
40300
40400
40500
40600
40700
40800
40%00
41000
41100
41200
41300
41400
41500
41600
41700
41800
41900
42000
42100
42200
42300
42400
42500
42600
42700
42800
42900
43000
43100
43200
43300
43400
43500
43600

43800
43900
44000
44100
44200
44300
44400
44500
44600
44700
44800
44900
45000
45100
45200
45300
45400
45500
45600
45700
45800
45900
46000
46100
46200

1720

1739
1740

1750

1760
1770

1775

1200
1201

1207
1203

1205
1202

1210

1215

-~

1230
1245

1250
1260

1220

READCIM,1)ANS

IFCANS.EQ.*YES*)GO TO 1200

IFCANS.EQ.*NO*)GO TO 1730

ARITECIOD,2)

GO TO 1720

WRITECIOL1740)

FORMAT(S5X,»*IS THERE A CONSTANT THAT IS ACCEPTABLE? ¢
*TCYES/ND>2%)

READCINS1)ANS

IFCANS.EQ.*YES*)GO0 TO 1760

IFCANS.EQ."NO*)GO0 TO 1201

4RITECIO,2)

GO TO 1750

MRITECIO.1770)

FORMAT(SX,*ENTER PEAK DAY MULTIPLIER CONSTANT. <PDC>?°)
READCIN,/)PDF TOR

IFC(POFTOR.LE.1)G0 TO 1200

MRITECI0.,1775)

FORMAT(S5X»*A PEAK DAY NULTIPLIER GREATER THAN 1 IS UNACC®
**EPTABLE.")

60 7O 1760

NPD=]

X=PDFTOR

00 1202 I=1,111

[F(NPD.EQ.1)G0 TO 1205

ARITECIO, 1203 JALTERCFSPRNGC I+ 3)) o (FSPRNG(I»J)»J=1,2)
FORMAT(SX»*ENTER PEAK DAY WULTIPLIER FOR SPRING ™°Al*" ZONE *
*2Ale*.1%)

READCINS/ )X

IF(X.LE.1)60 TO 1205

ARITECIOD,1775)

GO To 1207

FSPRNGC(I1»20)=X+FSPRNG(I,13)

IFCROW.NE.D)GO TO 1465

CONTINUE

.-

ARITECIO0, 1210 JOANDHS

FORMATC//5X»* THE STANDARD OPERATION AND MAINTENANCE SPRING COSTS*/
*3Xs*FOR THIS MODEL ARE *5F6.2°/MG (FOR CHLORINATION» DESANDER®*/
*5X,*CLEANING AND MISC. OLM). IS THIS ACCEPTABLE FOR ALL YOUR'/
*5Xs*ZONES? <YES/NO>2?'///7)

READCINS1)ANS

IFCANS.EQ.*YES*)G0 101220

IFCANS.EQ.*NO*)GO TO 1230

WRITEC1I0,2)

FORMAT(SX»*PLEASE ANSWER YES OR NO*)

FORMATC( A6 )

G0 7O 1215 .

MRITECID,1740)

READCINS1)ANS

IFCANS.EQ.*YES®*)GO TO 1250

IFCANS.EQ.*NO*)GO TO 1270

WRITECIO0,2)

GO YO 1245

4RITEC10,1260)

FCRMATC(SX»*ENTER OLM CONSTANT.?°)

READCINS/)O0ANCHS

[F(DANDMS.GT.0)60 TO 1220

4RITECIO,1371)

GO T0 1250

UNS=]



L

46300
46400
46500
46600
46700
46800
46900
47000
47100
47200
47300
47400
47500
47600
47700
A7800
47900
48000
48100
«8200
48300
484C0
48500
48600
48700
48800
48900
45000
49100
49200
49300
49400
49500
49600
49700
49800
49900
50000
50100
50200
50300
50400
50500
50600
50700
50800
50900
51000
51100
51200
51300
51400
51500
51600
51700
51800
51900
52000
52100
5z200
$2300

1270

1380
1360

1371
1370

1410
1451

1460

1461

1465
1466

1470

1480
1481

1482

1483

1484

1485

900

920

910
930

X=0ANDNS

00 1410 I=1,111

IF(ONS.EQ.1)60 TO 1370

MRITECIO» 1360 JALTERCFSPRNGC I+ 3))»CFSPRNGCI+J)pu=1,2)
FORMAT(SX»*ENTER OLM COSTS FOR SPRING *=*A1°" ZONE *2A1%.7%)
READCIN,/)X

IF(X.6T.0)60 T0 1370

ARITECIO,1371)

FORMAT(SX»*0&N COSTS LESS THAN ZERO ARE UNACCEPTABLE.®)
G0 YO 1380

FSPRNG(I,21)=X

IFCRON.NE.O)G0 TO 1465

CONTINUE ’

=111

MRITECI0»1460) .
FORMATC////5%X»*THE FOLLOWING IS A LIST OF CALCULATED DATA.*/7/)
MRITECI0,1461)
FORMAT(28X»*COL®»5Xs *COL® /29X0* 15 TX» 2% /18X * SPRING® » 2X»
**PEAK DAY OLM*/10X+»*SPRING FLOW FLOW costes
**' ROM Z0NE ALT S1=M6D L $/M6*)

J0 1465 KJ=1,11

MRITECIO» 1466 IKJ» CFSPRNG(KJI»J)» J=1,2)s ALTER(F SPRNGC(KJS3))»
*FSPRNG(KJ»13) »(FSPRNGC(KJ»s J)»J=20521)

FORMAT(2X» 120 2Xe2ALebXsAls5XsF6e203XsF6o2s1XsF6.2)
(FCROW.NE.Q)GC TO 1483

WRITECIO, 460)

READCINS1)ANS

IFCANS.EQ.*YES®)GO TO 1484

LFCANS<EQ."NO* .AND. ROW.EQ.0)60 TO 900

IFCANS.EQ.*ND* .AND. RON.NE.0)GD TO 1480

WRITECID,2)

GO TO 1470

MRITECID,490)

READCINS1)ANS

IFCANS.EQ.'YES*)60 TD1482

IFCANS.EQ.*NO G0 TO 900

4RITECI0,2)

GO TO 1481

ROw=0

coL=0

GO TO 1451

WRITECIO.,570)

G0 TO 1470

MRITECI0,530)

READCINS/)RON,COL

IFCROM.GT<0.AND.ROW.LE.TIT.AND.COL.GE.1.AND.COL.LE.2)GO TO 1485 '

WRITECID,540)

GO TO 1484

RJ=ROW

1I=ROM

I=ROM

G0 T0C1207.13800C0L
ENTRY FSPC(ANSNE,SAVED)
IF(SAVED.EC.1)G0 TO 910
INQUIRECIFoLASTRECORD=N2)
N2=N2e2

WRITECIF=N2,920)
FORMATC*ELEMENT FUTSPG®*)
GO TO 930

MRITECIF,920)
WRITECIF,940)

52400
52500
52600
52700
52800
52900
53000
53200
53300
53400
53500
53600
53700
53800
53900
54000
54100
54200
54300
54400

940

950

970
980
981

990

1001
1010

FORMAT(4X,*TABLE FSPRG»ZERO®)

ARITECIFL 950 (NFCI)o1r1=1,5)

FORMAT(9X»"» PIPE CAPTL COST PDFLON®»4C(3XsA4s11))
IFCANSHE.EC.*ND*)GO TO 980

00 960 I=1.111

WRITECIF» 970) CFSPRNGC(I»4) s d=152) 9 ALTERCFSPRNGCI»3))»F SPRNGC(Is9)
*sFSPRNG(I»12)»FSPRNGC 1521 )s FSPRNG(1520),(FSPRNGC I+ J)sJ=13,5¢12)
FORMATCIXo3A1»2Xe 1251852F702+1Xs4F8.2)
IFCANSHE. IS."NO* I NRITECIF,981)

FORMATC(9X,"DUN®)

MRITECIF,990)

FORMATC'ENDAT A®) <

IFCANSWE.EQ.*NO®)GO TO 1010

ILIT=I110eIII

REWINDCTF)

MRITECTF, 1001 )N, SoITII

FORMAT(316)

SAVED=1

AETURN

<ND



€L

PROPOSED FUTURE TREATMENT PLANTS SUBROUTINE

10000
10100
10200
10300
10400

' 10500

10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200

12400
12500
12600
12700
12500
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
152¢0
15300
15400
15500
15600
15700

SSET SEPARATE

90
100

101

180
190

720
1

730
740

750

760
770

775

200
201
163

SUBROUTINE FTRPLSC(SAVED )
DINENSION ALTERC&)»TENPC&)»FTRPL(B0,14),LISTZ0C40,22)

OIMENSION PLANT(4),CAPCA)»MGDC4),NSC4)»0ANCA) »CSTC4)»CSC4),COLNCA)

INTEGER ROWsCOL.TF
COMMON IN»IO0» [Fs TFoLISTZOWNoS,IT I
COMMON /CHN3/ OM1,PC1,PDL
COMMON /CHN7/ R8s N8

OATA ALTER/A®5'B*,°C*,°0*/

JATA PLANT/Z4» *PLANT®/»CAP/4»* CAP */,MGD/A%" WGD */,COLN/4&*°COL"/

DATA CS/4e* CST "/OAM/4=* OLM */CST/4s* S/NG*/

OATA NS/* S=1 %»* 5=2 *»® S=3 *,* S5~4 "/

CRF1=R8 ¢ (R8/C((1.0%RB)e=N8 = 1.0)) *

CRF=CRF1

POFTOR=PD1

MRITECIO0,90)

FORMATC///7/717TX210C* =)o * SEGHMENT 9 *510(*«*))

MRITECI0,100)

FORMAT(//7//78X % #enwe ENTER DATA FOR FUTURE TREATMENT PLANTS *
wtanean®/4)))

ARITECIO,101)

FORMAT(SX»*(NOTE) YOU ARE ALLOWED UP TO FOUR ALTERNATE SIZE *
**PLANTS PER ZONE.*///)

WRITECIOL190)PDFTun

FORMATC//5X»° THE STANDARD PEAK DAY SUPPLY IS *,F&.2,* TIMES®/
*S5Xs*THE PEAK SEASONAL DAILY CAPACITY.'/
*5Xs*1S THIS ACCEPTABLE FOR ALL YOUR ZONES? <YES/ND>?%///7)
READCINS1)ANS

FORMATCAG)

IFCANS.EQ.*YES*)60 TO 200

LFCANS.EQ.*NO*)GOD TO 730

#RITECID,2)

FORMATC(SX»*PLEASE ANSWER YES OR NO*)

G0 10 720

WRITECIO0,740)

FORMATC(S5X»*1S THERE A CONSTANT VALUE THAT IS ACCEPTABLE?®
=* <YES/ND>2°)

READCIN,L)ANS

IFCANS.EQ.*YES*)GO TO 760

LF(ANS.EQ.*NO*)GO TO 201

ARITECIO»2)

60 T0 750

WRITECIOD,770)

FORMAT(SX»*ENTER PEAK DAY MULTIPLIER CONSTANT.?*)
READCIN,/)PDF TOR

[FC(PDFTOR.LE.1 .AND. PDFTOR.GT.0)60 TO 200
IF(PDFTOR.LE.0)GO TO 760

MRITECID,775)

FORMATC(SX»*A PEAK DAY MULTIPLEIER GREATER THAN 1 FOR *
**SUPPLY IS UNACCEPTABLE.®)

GO YO 760

APD=1

WRITECIO» 163)R8-N8

FORMAT(//5Xs* THE CAPITAL RECOVERY FACTOR (CRF) FORMULA®/
*5Xs*1S CRF = Re ¢R/CC(1¢R)eeN = 1]! WHERE:Z*/10X»*R = INVTEREST®

** RATE (DEFAULT R = *»F5.3,")*/10X»*N = NUMBER OF YEARS (DEFAU*

#°LT N ="13°)*/5X»*ARE THESE VALUES ACCEPTABLE FOR ALL YOUR®

15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18460
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800

162

166
167

169
164

168
170
7

115
116
nr

118
119

130

105

120

135

137
14C

** FUTURE PLANTS? <YES/NO>2'////)

READCIN#1)ANS

IFCANS.EQ.*NO*)GD TO 166
iFCANS.EQ.'YES')GO TO 168

MRITECIO,2)

60 70 162

WRITECIO,740)

READCINSL)ANS

IFCANS.EQ.*ND*)GO YO 170
LFCANS.EQ.'YES*)GO TO 169

“RITECIO.,2)

60 TO 167

MRITECIDs 164)

FORMAT(SX,*ENTER THE VALUES <NsR>.2°)
READCIhs/)NLsR1

IF(N1.LE.O0 .OR. R1.LE.O0)GO TO 169
CRF1=R1 ¢ (R1/((1.0¢R1)eeaNl ~ 1.0))
CRF=CRF1

NR={

WRITECIO. 1TT)

FORMATC//7775X»*CNOTE) SEASON ONE IS CONSIDERED THE PEAK SEASON®

* * FOR THIS MODEL.'7/777)

00 110 I=1.N

ARITECIO, L1S)CLISTZOCIoL) ol =1,22)
FORMATC//7/3XsS(***)s2A192Xe20A155C %)/ 77)

WRITECID,117)

FORMAT(SX,*ENTER THE NUMBER OF PROPOSED TREATMENT PLANTS ¢

**IN THIS ZOKE. <0 = 4>2%)

READCIN,/)INTP
LFCNTP.EQ.0)60 TO 110
IFC(NTP.6T.0 . AND. NTP.LE.4)GO TO 130

“RITECIO 9

FORMATC(SX»*PLEASE ENTER ONLY 0 = 4.°)
GO TO 116

00 125 K=L1sNTP

KK=0

x=PDF TOR

WRITECIO»105)CLISTZOCT#L)»L=1+2)sALTERCK)
FORMATC///5Xs *"ENTER FUTURE TREATMENT PLANT CAPACITIES <MGD> FOR*

*/SX»*EACH SEASON SEPARATED BY COMMAS FOR ZONE °*2A1°' TREATMENT ¢
*'PLANT =*AL*=,?°)

READCINS /7 DCTENPCI) »J=1,5)
II=11+1
FTIRPLCII»1)=LISTZOCI»1)
FTRPLCIT»2)=LISTZO(I,2)
00 120 J=1,5§
IFCTEPPC(JI).LE.O0IGO TO 120
KK=KK¢1
FIRPLCII»Je2)=TENP(I)
CCNTINUE

IF(XK.NE.0)G0 TO 135
II=11=-1

GO Y0 125

FTRPLCII»12)=ALTER(K)

IF(NPD.EQ.1)GC TO 150
4RITECIO,140)CFTRPLCIISL)»L=1,2),FTIRPLCILA12)

FORMAT(SX»*ENTER PEAK DAY MULTIPLIER FOR ZONE *2A1* PLANT "¢
*ALl'™.20)

READCINS /)X
IFC(X.LE.1)G0 TO 150
WRITECID.,775)



vL

21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000

25100

25200
25300

25400
25500

25600

25700

25800

25900

26000

26100

26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800
27900

150
160

165
290
300

304
305

310
125
110

620
400

410
415
421
425
430
435
440

445

460

480
490
500

G0 T0 137

FTIRPLCIT,7)=X » FTRPL(IL,3)

aRITECIO0,160) CFTRPLCITSL) sL=1,2)»FTRPLCIT,12)
FORMATC(SX,*ENTER OLM COSTS <$/MG> FOR EACH SEASON FOR ZONE *2A1
' PLANT =tAlt=_27)

READCIAS/Z)CTEMPCL)oL=1s5)

00 165 J=1,5

IFCTEMP(J).LE.0)GOD TD 165

FTIRPLCII, J¢7)=TENP(I)

CONTINUE

ARITECIO0, 300) CFTRPLCIT,L)sL=152) »FTRPLCIL »12)
FORMATC(SX»*ENTER TOTAL CAPITAL COSTS FOR ZOME *2A1° PLANT =¢
“Al,t".2%)

READCINS/)FTRPLCIT,13) '

IF(NR.EQ.1)60 TO 310

WRITECIO» 305) CFTRPLCITSL)oL=1,2)»FTRPLCITS12)
FORMAT(SX»"ENTER CRF VALUES <N+R> FOR ZONE *2A1° PLANT =¢
“Alst".27)

READCINS/)N1sR1

IF(N1.LE.O .OR. R1.LE.0)GO TO 304

CRF=R1 ¢ (R1/((1.0¢R1)*eNl = 1.0))
FYRPLCIT-14)=INTCCFTRPLCITS13)eCRF)/10.)10
FIRPLCII»13)=INT(FTRPLCII»13)/100.)+100

IFC(RON.NEL0)GO TO 440

CONTINUE

CONTINUE

=11

WRITECI0, 400)

FORMAT(////5X»*THE FOLLOWING §S A LIST OF YOUR DATA.*///)
WRITECIO, 410) (COLNCL) »L=155)» (COLNC(L)sL=1,5)
FORMATC(12X»*COL®»5X»* COL® »8C3XsA3))

ARITECION 415)(3sL=155) 0 Chsl=1s5)
FORMAT(13Xs*1%57X»"2%58(5Xe11))

WRITECIO» 421) CPLANTCL) »L=155)oCOANCL)sL=1,5)
FORMAT(20X» *PEAK? »8C1X»A5))

WRITECIO»425) CCAPCLY»L=1s5)sCNSCL)sL=1,5)
FORMATC(SX»* ZONE® » 11X *DAY* 5 1X»8C1X»A5))

ARITECID,430) CNSCL)»L=155)sCCSTCL) sL=1sS)

FORMAT(6X»*8  CAPITAL  CAP*,1X+8(1XsAS5))
4RITECIO0, 435) (HGDC(L)»L=1,5)

FORMAT(® ROW ALT TOTAL NGD *»4C(1XsA5))

D0 440 KJI=1,11

WRITECIO, 445)KJ» (FTRPLCKIL ) »Jd=152) 0 (FTRPLAKJIS 4D » 4=12513)»
*FTRPLCKI» 7)o CFTRPLCKJ» ) s J=355¢2 )5 (FTRPLUKJsJ) 0 J=855¢7)
FORMATC(2X» 120 1Xs2A101Xo AL»S18+1Xs9F6.1)

IFCRON.NEL0)GO TO 560

WRITECI0s 460)

FORMAT(////5%X»*ARE THERE ANY CHANGES REQUIRED IN THIS DATA?®
** <YES/NO>2%)

READCINS1)ANS

IFCANS.EQ.*NO* .AND. ROW.EQ.0)GO TO 800

IFCANSL.EQ.*NO* .AND. ROW.NE.0)GD TO 480
IFCANS.EQ.'YES*)GO TC 520

WRITECID0,2)

G0 TO 470

®RITECIO, 490)

FORMATCSX»*D0 YOU WANT THE DATA LISTED AGAIN? <YES/NO>?°)
READCINS1)ANS

IFCANS.EQ.*ND*)GO TO 800

IFCANS.EQ.*YES®)GO TO 510

ARITECI0,2)

28000
28100
28200
28300
28400
28500
26600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
297¢0
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
13000
33010
33020
13030
313040
33050
33100
33200
13300
33400
13500

510

520
530

540
550
560
570
600

601
620

640

800

810
801
802
820

830

840
850
851
852
853
855
856

860

60 70O 500

AON = 0

coL = 0

IT = 111

G0 TO 420

WRITECIO.,530)

FORMATC(SX»*ENTER ROW NUMBER » COLUMN NUMBER OF CHANGE.?")
READCINS/)IRON,COL

IFCROW.GT+0 < ANDs ROWLE.III <ANDe. COL.GTo0 oAND. COL.LE.&)
*G0 Y0 550

WRITECI0,540)

FORMAT(SX»*UNACCEPTABLE ROW OR COLUMN.®)

G0 YO0 520

KJ = ROW

Il = ROM

GO T0(290,600,620,640)CO0L

MRITECI0,570)

FORMATC(SX»*MORE CHANGES? <YES/NO>?¢)

60 TO 470

MRITECIO, 140) CFTRPLCRON+J)»JI=152)s FTRPL(RON,12)
READCINS /)X

IF(X.LE.1)60 TO 601

MRITECIO,775)

GO T0 600

FTRPLCRONS7 )=FTRPL(RON,3) = X

60 TO 440

SRITECIO-105)CFIRPLCRONSJ)»I=152)s FTRPLCRON»12)
READCINS/)CFTRPLC(RONs J) s J=3,502)

IFC(NPD.NE.1)G0 TO 600

FTIRPLCROW»7)=PDFTOR * FTRPLCROM, 3)

GO YO 440

MRITECIO»160) CFTRPL(RON»J)»J=152)s FTRPLCROW,12)
READCINSZ)(FTRPLCRONS J)»J=8,50¢7)

G0 YO &40

ENTRY FTYPCANSHE,SAVED)

IFCSAVED.EQ.1)G0 YO 801
INQUIRECIF,LASTRECORD=N2)

N2=N2+2

WRITECIF=N2,810)

FORMATC*ELEMENT FUTRPL®)

GO TO 802

WRITECIF,810)

ARITECIF,820)

FORMATC4X»*TABLE FUTRTRPL,ZERD®)
WRITECIF,830)CCAP(J)»Jdrd=155)

FORMAT(9X o+ CAPTL PODFLON®,1X,4(3XsA4s11))
IFCANSME.EQ.*NC*)GD TOD 855

00 840 I=1,111
MRITECIF,850)CFTRPLCISI)p J=152) o FTRPLCIS12)»FTRPLCIS14),FTRPL(IL7)
*s» (FTRPLCINJIIPJ=3,5¢2)

FORMAT(IX»3A1»2Xs [8s2XsF6als1Xs4FB8.2)
ARITECIF»851)(CSCJ)sdrJd=1,S)
FORMATC(OX»*2® ,7Xs 4C3XsA4s11))

0C 852 I=1,111
MRITECIF»8S3)CFTRPLILISJ)IoJ=102) o FTRPLCIS12)2(FTRPLCLI,J),u=8,5¢7)
FORMAT(9X»3A1,5X»4F8.2)

IFCANSHE. IS.*NO*)MRITECIF,856)

FORMAT(9X»*DUN*)

WRITECIF.860)

FORMATCTENDAT A®)

IFCANSHE.EQ.*ND*)G0 TO 890



SL

33600
33700
33800
33900
34000
34100
34200

870
890

IIII=IIII+III
REWIND(TF)
WRITE(TF,870)N,S,IIII
FORMAT(316)

SAVED=1

RETURN

END

EXECUTION SUGGESTIONS SUBROUTINE

10000 $SET SEPARATE
10100

10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
.12600
12700
12800

120
110

150
155

130
140

SUBROUTINE QUEST(I)
COMMON IN,IO
COMMON /CMN8/ TIME
WRITE(I0,90)
FORMAT(////5X,"'THE FOLLOWING ARE SUGGESTIONS FOR RUNNING YOUR '
®'MODEL.'////)

IF(I.EQ.0)GO TO 150
IF(I.LE.40)GO TO 120
WRITE(I0,100)TIME
FORMAT(5X, 'YOUR MODEL CONTAINS MORE THAN FORTY INTEGER VARIABLES'
*/5X,'AND SHOULD BE CLASSIFIED AS A LARGE MODEL. THE RUN TIMES'/
#5X,'WILL PROBABLY BE IN EXCESS OF 'I3' MINUTES OF CPU. IT IS'/
*5X,'SUGGESTED THAT AFTER THE MATRIX IS GENERATED AND THE LP'/
#5X, 'SOLUTION IS FOUND FEASIBLE YOU RUN EITHER INTERACTIVE OR'/
#5X, 'MODIFIED BATCH AS SHOWN IN THE USERS MANUAL CHAPTER IV.'////)
GO TO 130
WRITE(I0,110)TIME
FORMAT(5X, 'YOUR MODEL CONTAINS LESS THAN FORTY INTEGER VARIABLES®
#/5X,'AND SHOULD BE CLASSIFIED AS A SMALL MODEL. THE RUN TIMES'/
#5X, 'WILL PROBABLY BE LESS THAN 'I3' MINUTES OF CPU. THERE'/

#5X 'SHOULD BE NO NEED TO RUN THIS MODEL BY MODIFIED INTERACTIVE'/ .
*5X'OR MODIFIED BATCH BUT IF DESIRED REFER TO USERS MANUAL'/
#5X'CHAPTER IV.'////)

GO TO 130

WRITE(I0,155)

FORMAT(5X, 'YOUR MODEL DOES NOT CONTAIN ANY INTEGER VARIABLES.'/
*5X,'THEREFORE YOUR MODEL IS OF THE LP FORM AND SHOULD RUN'/
*5X,'QUICKLY. REFERENCE USERS MANUAL CHAPTER IV.'///)

WRITE(IO,140)

FORMAT(5X, 'THIS ENDS THE DATA INPUT PHASE. THE NEXT PHASE IS TO'/
%5X, 'GENERATE THE MODEL MATRIX BY EXECUTING "TEMPO" AND'/
#5X,'INVOKE THE MACRO CREATOR. (REF. USERS MANUAL CHAPTER IV)'
®//717)

RETURN

END

NUMERIC CONSTANTS SUBROUTINE

10000 $SET SEPARATE
10100 SUBROUTINE DATA

DIMENSION PLIST(11),PFLOW(11),PCOST(11),FTOR(4),PALT(11)
INTEGER PLIST,TF

COMMON IN,IO,IF,TF

10200
10300
10400

ce
ce
ce

COMMON /CMN1/
COMMON /CMN3/
COMMON /CMNU/
COMMON /CMNS/
COMMON /CMN6/

COMMON /CMNT/ R8

COMMON /CMN3/

PALT,PLIST,PFLOW,PCOST,FTOR
OM1,PC1,PD1,PD2,0M2
R5,N5,AK1,AE1,AXPMP
AA1,221,R6,N6

R7,N7,AK2,AE2

TIME

ALTERNATE PIPE SIZE DESIGNATIONS

DATA PALT/'A','B','C','D',"E','F",'G',"H","I',"J*, "K'/
ALTERNATE PIPE DIA. (INCHES)

'DATA PLIST/6,8,10,12,14,16,18,20,24,30,36/
FLOW GPM AT 6 FT/SEC

DATA PFLOW/500,940,1500,2060,2800,3660,4700,5800,8300,

* 13000,18700/

COST OF PIPE $/FT.
DATA PCOST/2.3,3.4,4.95,6.79,8.26,10.20,14.97,18.19,25.34,

*39.71,56.79/

PIPE INSTALLATION DIFFICULTY FACTORS
DATA FTOR/1.0,1.7,6.0,3.0/

IN=S

10=6

IF=10
TF=11
PC1=15.00
PD1=0.70
PD2=1.10
0M1=8.50
0M2=6.60
R5=0.06
N5=40
AK1=0.1426
AE1=0.70
AXPMP=0.535
AA1=2010.
221=0.453
R6=0.06

AK2=0.1426
AE2=0.70
R6=0.06

i

W4 D4 b4 b4 A G B4 WG DA b4 DA 34 A DA WA VA DA b4 B4 WA A WA WA B4

INPUT FILE (REMOTE TERMINAL) NUMBER

OUTPUT FILE (REMOTE TERMINAL) NUMBER
MODELDATA FILE NUMBER

TEMPDATA FILE NUMBER

STANDARD PUMP POWER COSTS

STANDARD PEAK DAY DEMAND MULTIPLIER
STANDAKD PEAK DAY SUPPLY MULTIPLIER
STANDARD O&M COSTS WELLS

STANDARD 0O&M COSTS SPRINGS

STANDARD CRF INTEREST RATE PIPES

STANDARD CRF YEARS PIPES

STD CONSTANT FOR CAPITAL COSTS INSTL. PIPES
STD EXPONENT FOR CAPITAL COSTS INSTL. PIPES
STD EXPONENT FOR O&M COSTS PIPE SUPPLY

STD CONSTANT FOR CAPITAL COSTS WELLS

STD EXPONENT FOR CAPITAL COSTS WELLS

STD CRF INTEREST RATE WELLS

STD CRF YEARS WELLS

STD CRF INTEREST RATE SPRINGS

STD CRF YEARS SPRINGS

STD CONSTANT FOR CAPITAL COSTS INSTL. PIPES-SPRINGS
STD EXPONENT FOR CAPITAL COSTS INSTL. PIPES-SPRINGS
STD CRF INTEREST RATE TREATMENT PLANTS

STD CRF YEARS TREATMENT PLANTS

APPROXIMATE CPU TIME SMALL-LARGE MODEL



Appendix C

Sample Problem Data Input Worksheets

DATA INPUT WORKSHEET SED‘R\S(gN 710 ]%0 30 35
(SEGMENTS | AND 2) TERM Jun 1-Aug9  Aug 10-Nov17 Nov 18Feb 16 -
ZONE RESERVOIR DEMAND (GAL /PERSON/DAY) PEAK
NO. ZONE NAME POPULATION | ELEVATION SEASON DAY

1-98 (<18 CHARACTERS) (FEET) | ) 3 2 MULTIPLIER
01 Mytown 25000 4000 300 250 200 250 1.2
14 Parksville 100000 3700 250 200 150 190 L2
32 Yourtown 17000 3600 275 250 200 250 12
22 Farmtown 8500 3500 900 700 400 800 1.2
56 Half Way Stop 1120 3600 190 180 180 190 1.2
DATA INPUT WORKSHEET SEGMENT 3 EXISTING WELLS
ZONE NUMBER WELL WELL PEAK oaMm POWER
PER ELEVATION | CAPACITY DAY COSTS COSTS |
RO, ZONE (FEET) (GPM) MULTIPLIER ($/M6) | ($/M6/100")
01 1 3800 1000 0.9 9.25 STD(15.00)
14 2 3600 500 0.85 9.25 STD
- — 3500 2000 0.9 0.25 STD
32 0 - e
22 0 e
56 1 3600 100 0.5 9.25 STD
DATA INPUT WORKSHEET SEGMENT 4 EXISTING SPRINGS
ZONE SEASONAL FLOW (cfs) PEAK DAY o8& M
NO. [ 2 3 4 MULTIPLIER ($/M6)
01 0 0 0 0 nne s
14 0 0 0 0 p— -
32 10 8 5 9 STD(0.7) STD (6.60)
22 15 12 8 10 STD STD
56 0 0 0 0 - =
DATA INPUT WORKSHEET SEGMENT 5 EXISTING TREATMENT PLANTS
ZONE NUMBER SEASONAL CAPACITY (MGD) SEASONAL 0 & M COSTS ($/MG) | PEAK DAY
NO. PER ZONE | 2 5 - : 5 5 "y MULTIPLIER
o1 0 = = — B e e - s -
14 1 2.0 2.0 2.0 2.0 123. 123. 123. 123. STD(.7)
32 0 - - = = o — - —
22 0 - = = - = - e — -
56 0 - - — e 55 — -

77




EXISTING AND PROPOSED

DATA INPUT WORKSHEET SEGMENT 6
TRANSFER FACILITIES
ZONE |CONNECTED| EXISTING DISTANCE REVERSE NO. OF PIPE TYPE OF CAPITAL RECOVERY
SIZE DIA. FLOW OPTIONS PIPE INSTL. FACTOR VALUES
5O § TOARRE | e (FEET) | (ves/no) (1-4) (1-4) N R
01 14 None 23000 Yes 2 1 40 0.07
01 22 6 in. 26500 No 1 2 40 0.07
14 56 None 20000 No 3 3 40 0.07
14 32 8in. 42500 Yes 1 4 40 0.07
32 22 None 48000 No 2 2 40 0.07
56 22 None 20000 Yes 3 2 40 0.07
DATA INPUT WORKSHEET SEGMENT 7 PROPOSED WELLS
ZONE | NUMBER OF WELL NUMBER OF | WELL PEAK 0&aM POWER [CAPITAL RECOVERY
WELLS IN CAPACITY WELLS OF |ELEVATION DAY COSTS COSTS | FACTOR VALUES
NO. ZONE (0-4) (GPM) THIS SIZE | (FEET) |MULTIPLIER| ($/MG) [($/MG/100) N R
01 1 1000 3 3700 STD(0.70) 9.25 STD(15.00) STD STD
14 2 1500 1 3550 STD 9.25 STD STD STD
- 2500 1 3500 STD 9.25 STD STD STD
32 | 1500 = 3400 STD 9.25 STD STD STD
22 1 1500 3 3500 STD 9.25 STD STD STD
56 0 - — -
DATA INPUT WORKSHEET SEGMENT 8 PROPOSED SPRINGS
ZONE |CAPITAL RECOVERYL NO. OF PIPE [SEASONALCAPACITY| PIPE | TYPE OF ON SITE PEAK oaM™
FACTOR VALUES [SPRINGS IN[LENGTH (CFS) DIA. | PIPE INSTL| DEV. COSTS DAY COSTS
NO. N R |2ONE (0-af (FEET)[ ) [ 2 | 3 | 4 |UNCH)| (1-4) ($) MULTIPLIER|  ($/MG)
01 STD STD 1 100000 15 12 7 9 24 1 20000 0.60 STD (6.60)
14 STD STD } 150000 25120 |12 21 36 3 43000 0.60 STD
32 STD STD 1 200000 8 6 4 7 14 1 12000 0.60 STD
22 - - _— P | [ o . adin st S
56 = o - e i | ik B3] = cons - -
DATA INPUT WORKSHEET SEGMENT 9 PROPOSED TREATMENT PLANT
ZONE PEAK CAPITAL RECOVERY |NUMBER OF | SEASONAL CAPACITY [SEASONAL O & M COSTS| TOTAL
e DAY FACTOR VALUES | TR. PLNTS. (MGD) ($/M6) CAPITAL
- MULTIPLIER N R IN ZONE (0-4) | 2 3 4 | 2 3 2 |COST (%)
01 — - - . s —- e — = g e = v
14 8 STD (25) | STDX0.06) 1 20 20 20 20 65 73 81 70 4.53x 10%
32 9 STD STD 1 5 5 5 S 78 94 123 82 1.05 x 10°
56 — i — - . ") s

78



Appendix D

GAMMA Listing For Model And Report Generation



08

100000
10c1¢c0
100200
100300
130400
100500
100600
1C0700
100800
100900
101000
101100
101200
101300
101600
101500
101600
101700
101800
101900
102000
102100
102200
102300
102400
102500
102600
102700
102800
102900
103000
103160
103200
103300
103400
103500
103600
103700
103800
103900
104000
104100
104200
104300
104400
104500
104600
104700
104800
104900
105060
105100
105200
105300
105400
105500
105600
105700

DATA
-

*START OF DATA DEFINATION SECTION
-

LIsT

)
A
8

c
0

.
«PIPE SIZES
.

TAJLE PIPES
SI1ZE

LIST

-
«INCLUDING THE DATA FROM DATA INPUT PROGRANM
.

-

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

.
«CREATE
-

AR@mIOMMOOD >
-
o

Xaa=IOMMOOD»
.
-
o

>
o x
- -

DENAND»
SEASGN,
EXMELL,
EXSPRG»
EXTRPL,
PIPENT,
FUTWEL,
FUTSPG»
FUTRPL,

INCH
INCH
INCH
INCH
INCH
INCH
INCH

INCH
INCH

FRON
FROM
FROM
FROKX
FROM
FROW
FRONM
FRON
FROM

DIA. PIPE"
DIA. PIPE"
OIA. PIPE™
DIA. PIPE"
DIA. PIPE"
DIA. PIPE"
DIA. PIPE"
DIA. PIPE"
DIA. PIPE"
OIA. PIPE"
DIA. PIPE"

TAPE=MODELDATA.
TAPE=MODELDATA.
TAPE=MODELDATA.
TAPE=MODELOATA.
TAPE=MODELDATA.
TAPE=MODELDATA.
TAPE=MODELDATA.
TAPE=MODELDATA.
TAPE=MODELDATA.

LISTS FROM INCLUDED TABLES

105800
105900
106000
106100
106200
106300
106400
106500
106600
106700
106800
106900
107000
107100
107200
107300
107400
107500
107600
107700
107800
107900
108000
106100
1c8200
108300
108400
1068500
108600
108700
108800
108900
109000
109100
109200
109300
109400
109500
109600
109700
109800
109900
110000
110100
110200
110300
110400
110500
110600
110700
110800
110900
111000
111100
111200
111300
111400
111500
111600
111700
111800

LIST (ZEw)

CEXSTHELL, »e)
LIST (25)

CEXSTSPRGs »v)
LIST QET)

CEXSTTRPL, »#)
LIST (FuL)

(FUELL, »9)
LIST (FSP)

(FSPRGe »¢)
LIST (FTP)

(FUTRTRPL, »¢)
LIST CATCBL)

(PIPENET, »+)
LIST 8T0Q)

CATOB) (AT0B):00111100:

-
*TABLE FOR PEAK DAY WULTIPLIER FOR OBJECTIVE FUNCTION VALUES
.

.
TASLE DATA

- OAT A

POZ 0.01

-
*START OF WODEL ROM DEFINATION
-

PROBLEN MODEL
:DBJ[CIIVE ROW == WININIZE COST
i 0BJECT,N
Ebtlllﬂ RONS

D(Z0)(S)»6
RHS1sRHS=(DEMAND»(Z0), DEMAND(S) )
-
«FLOW FROW EXISTING WELLS =~ SUPPLY
-

FHCZEWICS)o Lo IFCCZEM)I.NN. DUN)
RHS1sRHS=CEXSTMELL, CZER)»FLON)I*(SEASONS+(S)»DAYS)

-
*FLOW FROM EXISTING SPRINGS == SUPPLY
-

FSCZS)(S)eELIFCC(ZS) NN, DU)
RhS1»RHS=CEXSTSPRG,C(ZS)oFLONCS) ) *(SEASONS»(S) »DAYS)

-
*FLOW FROM EXISTING TREATMENT PLANTS == SUPPLY
-

FTPCZETI(S)»LoIF(CZET). NN, DUM)
RhS1oRHS=CEXSTTRPL,CZET)»CAPCS) ) (SEASONSs (S)»DAYS)

-
«FLON FROM FUTURE WELLS == SUPPLY
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111900
112000
112100
112200
112300
112400
112500
112600
112700
112800
112900
113000
113100
113260
113300
113400
113500
113600
113700
113800
113900
114000
114100
114200
114300
114600
114500
114600
114700
114800
114900
115000
115100
115200
115300
115400
115500
115600
115700
115800
115900
116000
116100
116200
116300
116400
116500
116600
116700
116800
116900
117000
117100
117200
117300
1174C0
117503
117660
117700
117800
117960

FRu(FULICS) s Lo IFCCFML) . NN, DUNM)
:FLGU FROM FUTURE SPRINGS == SUPPLY
) FFSIFSPI(S)»E»IFC(FSP).NM. DUM)
:fLUI FROM FUTURE TREATMENT PLANTS == SUPPLY
3 FFTIP(FIPIC(S)»Lo IFC(C(FTP).NH. DUN)
:llltllﬂllt TRANSFERS A TO 8 AND B TO A
.

ZCATOBLIC(S) »LoIFCCATOB1) NN, DUMHY) .
RHS1,RHS=(PIPENET, (ATOB1)» CAPAC)*(SEASONS»(S),»DAYS)
» IFC(PIPENET,(AT081),CAPTL).EQ.0)
ZC3TOAL/ATOBLICS)»L»IFCCATOBL)oNN. DUMNY .AND. (PIPENET»C(ATOB1)»
BACS)).NE.O)
RHS1,RHS=C(PIPENET, (ATOBL)»CAPAC)*(SEASONS»(S)»DAYS)
» IFCCPIPENET, (ATOB1)»CAPTL).EQ.O)
-
.
*PEAK DAY DENANDS
-
PDCZ0),6
RHSL»RHS=(DEMAND»(20)» PEAKDEN)

-
*PEAK DAY SUPPLY
.
PSR(ZEW)»Ls IFCCZEN) oNM. DUNM )
RHS1»RHS=(EXSTWELL» (ZEW)»PDFLOW)
PS3C(IS)»E»IFCLZS).NN. DUV)
RHS1»RHS=CEXSTSPRG»(ZS)sPDFLON)
PSTCZET)»Ls IFCCZET) .N¥. DUN)
RHS1,RHS=C(EXSTTRPL,C(ZET),POFLOW)
PSFWCFML) sLo IFCCFUL)NM. DUM)
PSFSIFSP)sE»IFC(FSP).NN. DUM)
PSFTCFTIP)»Lo IFCCFTP). NN, DUN)

.
*PEAK JAY PIPE CAPACITY
-
PZ(ATOS1)sLoIFCCATOBL). NH. DUNNY)
RHS1sRHS=(PIPENET,(ATOB1)e CAPAC)
» IFCCPIPENET,CATOBL)» CAPTL).EQ.O)
PZ(BTOAL/ATOB81)»L IFCCATOBL)aNN. DUMMY .AND. (PIPENETS(ATOB1)»
BAl).NE.O)
RHS1,RHS=(PIPENET, (ATO81)»CAPAC)
» IFCCPIPENET»(ATOB1)»CAPTL).EQ.0)

-
«END OF ROW DEFINITION
-

-

*STARY OF COLUMN AND MATRIX DEFINITION
.

MATRIX

-

*DECISION VARIABLES

.

*START INTEGER SET

-

SWELLS,INTORG

118000
118100
118200
118360
118400
118500
116660
118700
118800
118900
119000
119100
119200
119300
119400
119500
119600
119700
119800
119900
120000
120100
120200
120300
120400
120500
120600
120700
120800
120900
121000
121100
121200
121300
121400
121500
121600
121700
121800
121900
122000
122100
122200
122300
122400
122500
122600
122700
122800
122900
123000
123100
123200
123300
123400
123500
123600
123700
123800
123900
124000

-
*FUTURE WELLS
-

IFWCFNL) » TF CCFWL).NM. DUN)
OBJECT=(FWELL, (FNL)»CAPTL)
FEMCFML)(S )==USEASONSs (S)»DAYS) #(FWELL»C(FNL), CAP)
PSFN(FWL)==(FNELL, (FUL)»PCAP)
BND»MAX=(FWELL» (FWL)sNUN)
EWELLS, INTEND

:EID INTEGER SET FOR FUTURE NELLS
:SIARY BIVALENT INVEGER SET

- SBIVAL,BIVORG

:quUlE SPRINGS

.

EFS(FSP)-IFC(FSP).NN. DUN)
OBJECT=(FSPRG» (FSP)oCAPTL)
FFSCFSP)(S)==C SEASONS, (S)»DAYS) «(FSPRG»(FSP),FLON(S))
PSFSC(FSP)==(FSPRG, (FSP),POFLON)

-
*FUTURE TREATMENT PLANTS
-

IFTPCFTIP)-LFC(FTP). NN, DUN)
OBJECT=CFUTRTRPL,CFTP)-CAPTL)
FETPCFIP)(S)==(SEASONS,(S)»DAYS)«(FUTRTRPL.CFTP)»CAP(S))
PSFICFTP)a=(FUTRTRPL,(FTP),PDFLON)

-
*NETWORK COMDUITS = FUTURE PIPES
-

TZTCATOBL)» EFCCATOBL).NM. DUMMY.AND. CPIPENET,C(ATO81),CAPTL)
«NE.0)
08JECT=(PIPENET,C(ATOB1).CAPTL)
ZCATOBL)(S )=~ (SEASONS» (S)eDAYS) «(PIPENET,C(ATOB1)sCAPAC)
Z(BTOAL/ATOB1) (S)==CSEASONS»(S) »DAYS)e(PIPENET»C(ATOB1)»
CAPAC), IFC((PIPENET,CATOB1)»BACS)).NELD)
PZCATOBL)==(PIPENET,(ATOB1)»CAPAC)
PZ(BTOAL/ATOBL)==(PIPENET»C(ATO0B1),CAPAC)
» IFCCPIPENET, (ATO81),BA1).NELO)
EBIVAL,BIVEND

-

*END INTEGLR VARIABLR SET

-

*STARY OF CONTINUDUS VARIABLE SET
-

*EXISTING WELLS

-

XWCZEMICS)» IFCCZEW) .NN. DUM)
OBJECT=(EXSTWELL,C(ZEW)»COST)
DCZEW)I(S)2111012=1
FHCZEN)IC(S) =1

-
*EXISTING SPRINGS
-

XSCZS)C(S)»IFCCZS).NN. DU)

DBJECT=(EXSTSPRG#(25),COST)

D(ZS)(S)=1
FsS(Zs)(s)=1
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124100
124200
124300
124400
124500
124600
124700
124800
124900
125000
125100
125200
125300
125400
125500
125600
125700
125800
125900
126000
126100
126200
126300
126400
126500
126600
126700
126800
126900
127000
127100
127200
127300
127400
127500
127600
127700
127800
127900
128000
128100
128200
128300
128400
128500
128600
128700
126800
128900
129000
129100
129200
129300
129400
129500
129600
129700
129800
1299¢0
130000
130100

*EXTSTING TREATMENT PLANTS
.

XTPC(ZET)(S)» IFCCZET).NM. DUN)
0BJECT=(EXSTIRPL,(ZET),»CST(S))
DCZETI(S):111013=1
FIPCZET)(S)=1

-
*FUTURE WELLS
.

XFuCFHL)C(S) o IFCCFHL) . NN. DUN)
08 JECT=CFWELLs (FWL)» OANDN)
DCFWLI(S)z11101:=]1
FFNCFNL)(S)=)1

-
*FUTURE SPRINGS
.

XFSCFSP)(S)»LFCCFSP).N0. DUN)
0BJECT=(FSPRG» (FSP),COST)
DCFSP)(5)211101:=)
FFS(FSP)(5)=1

-
*FUTURE TRREATMENT PLANTS
-

XFIPCFTP)ICS)o IFCCFTP).NN. DUM)
0BJECT=(FUTRTRPL-(FTP)»CST(S))
DCFTIPIC(S):11101:=1
FFTPCFTPIC(S)=1

-
*OPERATION OF PIPE NETWORK TRANSFERS
-

XZCATO0B1)CS)» IFCCATOBL) . NH. DUMNY)
0BJECT=(PIPENET-(ATO81)»AB(S))
DCATO0B1)(S):1110001:2=~1
DCATOB1)(S5):1001101:2=1
ZCATOB1)CS)=1

XZ(BTOAL/ATOBL)(S)» IFCCATOBL).NM. DUMMY.AND.(PIPENET.(ATOB1)»

BA(S)).NE.O)
OBJECT=(PIPENET,C(ATOB1)»BA(S))
DCATOB1)(S):1110001:=1
DCATOB1)(5):10011013==1
Z(BTOALI(S)=1

-
*PEAK EXISTING FLOWS
-

PEWCZEN)» IFCCZEW)NM. DUN)
OBJECT=(EXSTHELL,(ZEK),COST)«(DATA,PDZ,DATA)
PDC(ZEW)2111102=1
PSNCZEW)=1

PESC(ZS)» IFC(ZS) .NN. DU)

08 JECT=(EXSTSPRG»(2S)»COST)*(DATA,PDZ,DATA)
POCZS)=1
PSS(Z5)=}

PET(ZET)» IFCCZET).NN. DUNM)
DBJECT=(EXSTTRPLo(ZET)»CST1)*(DATA,PDZ»0DATA)
PDCZET):11110:=1
PSTCZET) =1

-
«PEAK FUTURE FLOWS
-

PFuC(FWL)» IF CCFHL) .NH. DUM)
OBJECT=(FWELL, CFWL)» OANDM) «CDATA,PDZ,DATA)

130200
130300
130400
130500
130600
130700
130800
130900
131000
131100
131200
131300
131400
131500
131600
131700
131800
131900
132000
132100
132200
132300
132400
132500
133500
133600
133700
133800
133900
134000
134100
134200
134300
134400
134500
134600
134700
134800
134900
135000
135100
135200
135300
135400
135500
135600
135700
135800
135900
136000

136100
136200
136300

136400
136500
136600

136700
136800

136900

137000
137100

PDCFWL)2111102=1
PSFRC(FNL)=1

PFSC(FSP)»IFCCFSP).NN. DUN)
DBJECT=(FSPRG,(FSP),COST)~(DATA,PDZ,DATA)
PDCFSP):11110:=1
PSFS(FSP)=1

PFICFTP)»IF CCFTP).NN. DUN)
OBJECT=(FUTRTRPLo(FTP),CST1)e(DATA,PDZ»DATA)
POCFTP):11110:=1
PSFICFTP)=1

-
*PEAK DAY TRANSFERS
-

PXCATO81)sIFCCATOBL ) NN, DUNNY)
OBJECT=C(PIPENET»(ATOBL)»AB1)*(DATASPDZ»DATA)
PDCATOB1):11110002=~1
POCATO81)211001102=1
PZCATOBL)=1

PXCBTOAL/ATOB1) »IFCCATOBL ) NM. DUMNY.AND.CPIPENET, (ATOB1)

»8A1).NE.O)
OBJECT=(PIPENET,(ATOB1)s8A1)*(DATA,PDZ»DATA)
POCATOB1):11110002=1
PDCATOB81)211001103=~]1
PZ(BTOAL)=1

-
*END OF WATRIX DEFINITION SECTION
-

esecssssen

LR T T

-
*START OF REPORT SECTION
-

.
REPORT MODEL
FORMAT, FCFI)="XXX"5s FCFRI="XXXo XXXo XXSe®sF (FS )= XXX XXX X"
e FCFX)="XXXXo XXSo XX"s FCFP) =" XXXX X0 XX™
pFAFZ)="XXXo XXSXXX®pFCFY)="XXX o XXXX™
PAGE
SKIP 5
LINESTIS**C ON STRUCTION SCHEDULE .. N E u",
TP2="F A C T L I Y I ES"
SKIP ¥

LINE,T32="ALL CAPITAL COSTS ARE IN DOLLARS PER YEAR®
SKIP S

HCCAPITAL)=0

WCADDCAP(S))=0

WCADDPK)=0

-
*«INTITALIZE COUNTERS FOR WELLS AND OUTPUT ACTIVE WELL INFORMATION
-

HCTOTPK)=0
NCTOTNUM) =0
WCTOTCOST)=0
WCTOTCAP(S))=0
LINESTI02"« » o « W EL LS *» o « o=
SKIP &
D0 CZO)XCA), IFCCZOICAIINLCFHL) AND. CACTCIFNCZO)C(A))eGTL0.95)
LINE,IFCNCTOTNUM).EQ.O)
T26="NELLS"
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137200
137300
137400
117500
137600
137700
137800
137900
118000
138100
138200
138300
138400
138500
1368600
138700
138800
138900
139000
139100
135200
139300
139400
139500
139600
139700
119800
139960
140000
140100
140200
140300
140400
140500
140600
140700
140800
140900
141000
1641100
141200
141300
141400
141500
141600
141700
141800
141900
142000
142100
142200
142300
162400
142500
142600
142700
142800
142900
143000
143100
143200

T36="CAPITAL"
T48="PEAK DAY™
To4e17(S)="CAPACITY=NGS"
LINESIFCW(TOTNUN).EQ.O)
To="Z0NE"
T25="DRILLED"
T37==COST"
T46="CAPACITY=NGD"
T62e17¢S)=T1(S)
SKIP Lo IFCNC(TOTNUN).EQ.O)

w(NUM)=CACTCIFWCZO) (A))//RND

WCPEAK) =(FWELL» CZ0D) (A)»PCAP)eNC(NUN)
WOTOTNUM) =N CTOTNUN) oW (NUN)

MCCAPCS) I==WCNUM)*ATJCFFNCZOICAN(S)- IFNCZOICA))
WCCOST)=W(NUM)*CCOSTCIFW(ZO)(A))

LINESTS=TC(ZO)pECFI)25=h(NUM)»T30=(A) ,ECFR)32=N(COST),»
ECFP)AT=H(PEAK) »E(FS)65¢L7(S)=N(CAP(S))
WCTOTPK)=WCTOTPK)#N(PEAK)

WCTOTCOST)=W(TOTCOST)*N(COST)
WCTOTCAPCS) )=M( TOTCAPCS) )+ (CAP(S))
END 00
.
.
D0, TFCaCTOTNUN) «NELO)
LINE,T5ammmnnne

e

SK(P 1
LINE,T10="T O T A L S"»ECFI)25=N(TOTNUM),ECFR)32=N(TOTCOST)»
ECFP)&7=N(TOTPK)»ECFS)I65¢17(S)=NCTOTCAP(S))
WCCAPITAL )=NCCAPITAL)®R(TOTCOST)
WCADDCAP(S) )=N(ADDCAP(S))*N(TOTCAP(S))
WOADOPK )=NC(ADDPK)*W(TOTPK)
END 0O
.

-
D0, TF(N(TOTNUM).EQ.0)

SKIP &

LINE,T15="eees THE CONSTRUCTION OF NEW WELLS WAS NOT REQUIRED. ewee=®
END DO

-
*INITIALIZE COUNTERS FOR SPRINGS AND OUTPUT ACTIVE SPRING INFORNATION
-

-
WCTOTPK)=0
HCTOTNUNM)=0
NCT0TCOST)=0
NCIOTCAPC(S))=0
PAGE
SKIP &
LINEsT10="e » » « S PR I NG S o ¢ » o=
P&
D0 CZOJXCA), IFCCZOICA) .IM.CFSP) .AND. CACTCIFSCZO)(A)).GV. 0.95)
LINELIFCNCTOTNUN).EQ.D)
T25="5PRINGS™
T36="CAPIT AL"
T48="PEAK DAY"

143300
143400
143500
143600
143700
143800
143900
144000
144100
144200
144300
144400
144500
144600
144700
144800
144900
145000
145100
145200
145300
145400
145500
145600
145700
145800
145900
146000
146100
146200
146300
146400
146500
146600
146700
146800
146900
147000
147100
147200
147300
147400
147500
147600
147700
147800
147900
148000
148100
148200
148300
148400
148500
148600
148700
148800
148900
149000
149100
1492C0
149300

To4eL17(S)="CAPACITY=HGS™

LINE,TFC(MCTOTNUM).EQ.O)
To="2Z0Nc"
T24==DEVELOPED"
T37==COsT"
TA6="CAPACITY=HGD"
T63¢17¢5)=T(S)

SKIP 1, IF(M(TOTNUMN).EQ.O)

WCPEAK) =(FSPRG» (Z0) (A),PDFLON)

WCCAP(S) )= ~ATJICFFSC(Z0)CAI(S)»IFSCZOICA))
W(COST)=CCOSTCIFSCZOIC(A))
WCTOTNUR) =M (TOTNUM) o1

LINESTS=TC20),T28=CA)+ECFRI32=NCCOST o ECFP)IL7=N(PEAK),
ECFS)65¢1T(S)=N(CAP(S))

WCTOTPK)=W(TOTPK) e W (PEAK)
NCTOTCOST)=W(TOTCOST)IONCCOST)
HCTOTCAP(S) )=M( TOTCAPC(S) )#N(CAP(S))
END DO
.

.
DO» IFCNCTOTNUN) .NE.0)
LINE,T5="=

SKIP 1
LINESTIO="T O T A L S",E(FI)26=M(TOTNUM),ECFR)32=N(TOTCOST)»
ECFPIAT=N(TOTPK),ECFS)I65¢17C¢S)=NCTOTCAP(S))
MCCAPITAL )=WCCAPITAL)*N(TOTCOST)
WCADDCAPCS) )=W{ ADDCAP(S))*N(TOTCAP(S))
WCADDPK )=W( ADDPK)eN(TOTPK)
END DO
.
.
D0, TFCuC(TOTNUN).EQ.0)
SKIP 2
LINEsT1S5="eeee THE CONSTRUCTION OF NEW SPRINGS WAS NOT REQUIRED."»
T70="acae"™

END DO
.

.
*INITIALIZE COUNTERS FOR TREATMENT PLANTS AND OUTPUT ACTIVE TREATMENT
*PLANT INFORNMAT [ON
.
-
NCTOTPK) =0
W(TOTNUN)=0
WTorcasT=o
WCTOTCAPCS))=0
PAGE
SKIP &
LINE,T10="¢ @« « « TRE AT HNENT PLANTS « o o o
SKIP &
D0 CZOXCA),IFCCZOICA) IMCFTP) oANDe CACTCIFTPC(ZO)(A)).GT. 0.95)
LINESIFCRCTOTNUN).EQ.O)
T24="TRHMT PLNT"™
TI6="CAPIT AL"
T48="PEAK DAY"
To4eL7 (S)="CAPACITY=NGS"
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149400
149500
169600
145700
149800
149900
15000
150100
150200
15¢3¢00
150400
150500
150600
150700
150800
150900
151000
151100
151200
151300
151400
151500
151600
151700
151800
151900
152000
152100
152200
152300
152400
152500
152600
152700
152800
152900
153000
153100
153200
153300
153400
153500
153600
153700
153800
153900
154000
154100
154200
154300
154400
154500
154600
154700
154800
154900
155000
155100
155200
155300
155400

LINELIF(MCTOTNUN).EQ.O)
T3="Z0ONE"
T26="BUILT"
T37="COST"
T46="CAPACITY=NGD"
TeXe17(S)=T(S5)

SKIP 1,IFC(HCTOTNUM).EQ.0)

WCPEAK)=(FUTRTRPL,C(ZO)CA),PDFLON)

NCCAPCS) )==ALJCFFTPCZOICAICS)IFTPCZO)(A))
WCCOST)=CCOSTCIFTPCZOICA))
WCTOTNUM)I=HC(TOTNUM) ¢1

LINE,T5=TC20),T28=(A),ECFR)I32=W(COST),E(FP)&7=M(PEAK)»
E(FS)65¢17(S)=WH(CAP(S)) .

NCTOTPK)=W( TOTPK) W (PEAK)
WCTOTCOST)=NCTOTCOST)*N(COST)
KCIOTCAPC(S) )=NC TOTCAPC(S) ) *N(CAP(S))
END DO
.
.
D0, IFCn(TOTNUM) .NE.O)
LINEsT5="mmsman -
162=" === .—- - -

T1l10=" ~cccccaccccccncann

SKIP 1
LINE,T10="T O T A L S",ECFI)26=N(TOTNUM),ECFR)3I2=N(TOTCOST)»
ECFP)47=W(TOTPK)»ECFS)65¢L7(S)=N(TOTCAP(S))

HCCAPITAL)=W(CAPITAL)#n(TOYCOST)
WCADDCAP(S) )=W(ADDCAP(S))*H(TOTCAP(S))
®(ADDPK)=W(ADDPK)eN(TOTPK)

END DO

-

.
DO, TFCu(TOTNUM) .EQ.0)
SKIP 2
LINEsT15="ewee THE CONSTRUCTION OF NEW TREATMENT PLANTS WAS NOT™,
T69="REQUIREC. eeee"
END DO

-
«INVITIALIZE COUNTERS AND OUTPUT ACTIVE NETWORK SYNTHESIS INFORWATION
-

-
PAGE
SKIP &
LINE, T10="¢ « « « NET W ORK SYNTHESILI S o e o
SKIP &
WCIorTCcosTI=o0
NCTOTNUM)=0
00 CATOBICP)oIFCCATOBI(P).IN.CATOBL) . AND. CACTCIZTCATOB)I(P)).GT. 0.95)
LINE»TFC(NCTOTNUN).EQ.O)
T8="ZONAL CONNECTIONS"
T55="CONDUIT SIZE"
T7S="CAPITAL COST"
T91="CAPACITY=NGD"
SKIP 1, 1FCWC(TOTNUN).EQ.O)

WCCOST)=CCOSTCIZTCATOB)I(P))
WCCAP)=(PIPENET CATOB)(P)+CAPAC)

155500
155600
1557¢0
155800
155900
156000
156100
156200
156300
156400
156500
156600
156700
156800
156900
157000
157100
157200
157300
157400
157500
157600
157700
157800
157900
158000
158100
158200
158300
158400
158500
158600
158700
158800
158900
159000
159100
159200
159300
159400
159500
159600
159700
159800
159900
160000
160100
160200
160300
160400
1€0500
160600
160700
160800
160900
161000
161100
161200
161300
161400
161500

WCTOTCOST)=W(TOTCOST)*N(COST)

LINEsT5=TCATOB) »T48=C(P),»TS3=TCP ), ECFRI75S=WH(COST),EC(FS)92=N(CAP)
.
WCTOTNUM)=WC(TOTNUN) o)
END CO
-
.
D0, TFCu(TOTNUM) .NE.O)
LINE»TS5=" .- B L L L L L L T )

1622 wccnccne crenn—- -

SKIP 1
LINE»T10="TOVALS", T25="NUMBER ==, ECFI)34=W(TOTNUN),
ECFR)75=NC(TOTCOST)
WCCAPITAL )=N(CAPITAL)#K(TOTCOST)
END CO
-

DO, TFCHC(TOTNUN) .EQ.0)
SKIP 2

LINEsT1S="sene NETWORK SYNTESIS NOT REQUIRED weee"
END DO

-
*SUMNARY OF NEW FACILIVIES
.

-
PAGE
SKIP &
LINE,T102"¢ « o « S UM N ARY 0F NE W FACTLETEES
T66="S5 » » o o=
SKIP &
D0s IFCHCCAPITAL).EQ.0)
LINEsT15="enne NO NEW FACILITIES REQUIRED ease=
END DO
DOs TFCW(CAPITAL ).NE.O)
LINEST34="ADDED CAPACITY™,TS53¢19(S)="ADDED CAPACITY="
LINE,T39="HGD"» 1584 19(S)="NGS"
:::;.:lo-'cousrnucllon COSTS™» T37="PEAK DAY",T53¢19(S)=V7(S)
- :;ﬂEvE(fl)l!-I(Cl'l'll):[(f’)!6ll(lDD'I)-I('S)SS’l’(S)-I(IDDCIP(S))
-
.

*ZONE dY ZONE ANALYSES FOR DEMAND, SUPPLY AND TRANSFERS
-

-
00 (20)
PAGE
SKIP &
LINESTI0="+ « » « AN ALY SIS FOR ZO0NE =,T58=T(20)
SKIP &
LINE,To="SEASON®,T35="DEMAND=NGS",» TS2="DENAND=NGD"»
T69="PEAK DAY DEMAND*"
SKIP 1
LINE (S)
T8=T1(s)
ECFS)35=(DENAND»(Z0)»DENANDC(S))
ECFP)52=(DEMAND»(20)»0EMAND(S)) /CSEASONS,C(S)sDAYS)
ECFP)71=(DENAND,C(20),PEAKDEN) »IF((S).EQ.1)



S8

161600
161700
161800
161900
162000
162100
162200
162300
162400
1625460
162600
162700
162860
162900
163000
163100
163200
163300
163400
163500
163600
1€3700
163800
163900
164000
164100
164200
164300
164400
164500
164600

164700

164800

164900

165000

165100

165200

165300

165400
1€5500
165600
165700
165800
165900
166000
1€6100
166200
166300
166400
166500
166600
166700
166800
166900
167000
167100
167200
167300
167400
167500
167600

SKiP S
LINE.TZX="L E V E L 0 F"»T92="0 AND WM™, T105="U N I T"
LINE»T75="S U P P L Y*,T92="T O T A L"»T105="C 0 S T=
LINE#T4="S E A S O N"»T30="S U PP L Y SOURCE"
T73="M G § M G 0"eT92="C 0 S T S",T104="5/1000 GAL"
SKIP 1
LINE (P)»IFCCZOX(P)oIN.(ZEWN) <AND. CACTC(PEW(ZO0)(P)).GT.0.0001)
T3="PEAK DAY"
T21="EXISTING WELL"™
E(FY)81=CACT(PENC20)(P))
TLI7="ALTERNATE"
Ti28=(P)
LINE (S)C(P),IFCCZO)(P)aIM.CZEW) +AND. CACTCXN(ZOXNPIC(S))eGT. 0.01)
T3=14¢s)
T21="EXISTING WELL™ s
EC(FS)71=CACTC(XN(ZOD)(P)I(S))
ECFPIBL=CACTI(XN(ZO)ICP)I(S))/(SEASONS, (S)»DAYS)
ECFX)91=CACTCXM(ZOICPICS))»(EXSTWELL,C20)CP),COST)
E(FZ)101=CEXSTWELL»C(Z0)(P)»CIS5T)/1000.
TL17="ALTERNATE"
T128=(P)

LINE, IFCCZO0)IM.CZS) AND. CACT(PESC(20))«6¥. 0.0001)
T3="PEAK CAY"
T21="EXISTING SPRINGS"
ECFY)B1=CACV(PES(Z0))

LINE €5),IFC(Z0).IN.C(ZS) AND. CACT(XSC(Z0)(S)).GT. 0.01)
T3=1(5)
T21="EXISTING SPRINGS (ALL COMBINED FOR ZONE)™
E(FS)71=CACT(XS(20)(S))
ECFP)B1=CACT(XSCZO)CS)I/(SEASONS»(S)+DAYS)
ECFX)91=CACT(XSCZCIC(S) I*(EXSTSPRG»(Z0)H»COAST)
ECFZ)101=C(EXSTSPRG,(2Z0)»COST)/1000.

LINE (P)sIFCCZOICP)LIMC(ZET) AND. CACTCPET(ZO)(P)).GT. 0.0001)
T3="PEAK DAY~
T21="EXISTING TREATMENT PLANT*"
ECFY)BL=CACT(PET(Z0)(P))
TL17="ALTERNATE"
Ti28=(P)

LINE (S)(P)oIFCCZO)(P)LIM.CZET) AND. CACT(XTPCZO)(P)I(S)).6T. 0.01)
T3=1(S)
T21="EXISTING TREATMENT PLANT"
ECFS)71=CACTC(XTPCZO)I(P)I(S))
ECFPIB1=CACTU(XTPC(ZO)IC(PIC(S))/(SEASONS,(S),DAYS)
ECFX)91=CACTCXTPC(ZOI(P)I(S))*(EXSTTRPLS (Z0)(P)sCST(S))
ECFZ)101=CEXSTTRPL,(Z0)(P)»CST(S5))/1000.
TLL7="ALVERNATE"
Ti28=(P)

LINE (A)»IFCCZODCA) IM.CFNL) .AND. CACTC(PFW(Z0)(A)).GT. 0.0001)
T3="PEAK DAY"
T21="NEW WELL"
ECFY)81=CACT(PFN(Z0)(A))
T117="ALTERNATE"
T128=(A)
LINE (S)CA)»IFCCZODCA).IMLC(FHL) AND. CACTCXFWCZO)CAI(S)).GT.0.01)
T3=1(s)
T21="NEW WELL"

167700
167800
167900
168000
168100
168200
168300
168400
168500
168600
168700
168800
168900
169000
169100
169200
169300
169400
169500
169600
169700
169800
169900
170000
170100
170200
170300
170400
170500
170600
170700
170800
17¢900
171000
171100
171200
171300
171400
171500
171600
171700
171800
171900
172000
172100
172200
172300
172400
172500
172600
172700
172800
172%00
173000
173100
173200
173300
173400
173500
173600
173700

LINE

LINE

LENE

LINE
-
*EXPORT
-

LINE

LINE

LINE

ECFS)71=CACT(XFNCZODICAINCS))
ECFP)B1=CACTCXFNCZO)CAICS))I/CSEASONSL(S)sDAYS)
ECFX)91=CACT(XFMCZOICAD(S) )e(FWELL,(Z0)(A),0ANDN)
ECFZ)101=(FHELL,CZ0)CA)»0ANDM )/ 1000,
TL17="ALTERNATE"

Ti28=CA)

CA)o IFCCZONCA) L IM.CFSP) LAND. CACTC(PFS(Z0)(A)).GT. 0.0001)
T3="PEAK DAY"

T21="NEW SPRING"

ECFY)B1=CACTCPFSCZO)ICA))

T117="ALTERNATE"

T128=(A)

CSICA) 2 IFCCZOICAIINLCFSP) LAND. CACTCXFSC(ZO)CAICS)).GT.0.01)
T3=21(S)

T21="NEW SPRING"

EC(FS)71=CACTCXFS(ZO)CAICS))
ECFP)I81=CACTCXFSCZO)CAICS))/CSEASONS,C(S),DAYS)
E(FX)91=CACTC(XFSCZO)CAI(S)Ie(FSPRG»(ZO)CA)»COST)
ECFZ)101=(FSPRG#C(Z0)CA)»COST)I/1000.

TL17="ALTERNATE"

T128=()

CA)»EFCCZODCA) L IM.CFTP) LAND. CACTC(PFT(Z0)(A)).6T. 0.0001)
T3 EAK  DAY™"

T21="NEW TREATHENT PLANT®

ECFY)BL=CACT(PFT(ZO)C(A))

TL17="ALTERNATE"

Ti28=Ca)

(SICAILIFCCZOICAI.IMLCFTP) AND. CACTCXFTPCZODCAI(S)).6T.0.01)
T3=1¢(s)

T21="NEW TREATMENT PLANT™

ECFS)71=CACTCXFTPCZOICAIC(S))
ECFP)B1=CACTU(XFTPUZO)C(AIC(S))/C(SEASONS»(S)sDAYS)
ECFX)91=CACTCXFTPCZ0)CAICS))«(FUTRTRPL,(Z0)CA),»CST(S))
ECFZ)101=CFUTRTRPL,CZ0)CA),CSTC(5))/1000.

TLIT7="ALTERNATE"

Ti28=(n)

C(ATOB)(R)» IFCCATOB):11002.EQ.¢2Z0) .AND. C(ATOB)CRI.IM.(ATOB1)
«AND., CACTCPXCATOB)C(R)).GT. 0.0001)

T3="PEAK DAY"

T21="EXPORT™

T28=TC(ATO08)

ECFY)B1==CACTC(PXC(ATOB)(R))

TLI7="ALTERNATE"

T128=(R)

CATOBI(RICS)»IFCCATOB8) 211002, EQ.C(Z0) +AND. CATOB)CR).IM.CATOBL)
+AND. CACT(XZC(ATOB)(R)(S5)).G6T.0.01)

T3=7(S)

T21="EXPORT"

T28=TCATO08)

E(FS)71==CACTC(XZ(ATOBI(RI(S))

ECFP)B1==CACT(XZ(ATOB)C(RICS))/(SEASONS»(S)»DAYS)

ECFX)91= CACTC(XZCATOBIC(RICS))«(PIPENET,CATOBIC(R)»AB(S))

ECFZ)101=(PIPENET, (ATOB)C(R)»AB(S5))/1000.

TLAI7="ALTERNATE"

T128=(R)

CATOBIC(R)» IFCCATOB):00112.EQ.C(Z0) <AND. CATOB)C(R).IM.(ATOB1)
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173800
173900
174000
174100
174200
174300
174400
174500
174600
174700
174800
174900
175000
175100
175200
175300
175400
175500
175600
175700
175800
175900
176000
176100
176200
176300
176400
176500
176600
176700
176800
176900
177000
177100
177200
177300
177400
177500
177600
177700
177800
177900
178000
178100
178200
176300
178400
178500
178600
178700
178800
178900
175000
179100
179200
179300
1794C0
179500
173600
179700
179800

LINE

.
«IMPORT
.

LINE

LINE

LINE

LINE

«AND. (PIPENET,(ATOB)(R)»BA1).NE.O
«AND. CACT(PX(BTOA/ATOB)(R)).GT. 0.0001)
T3="PEAK DAY"
T21="EXPORT"
T28=T(ATO8)
ECFY)B81==CACT(PX(BTOA)(R))
TLL7="ALTERNATE"
T128=(R)
CATGBICRICS)» IFC(CATOB)200112.EQ.(Z0) .AND. (ATOB)(R).IM.(ATOBL)
«AND. (PIPENET,(ATOB)(R),»BA(S)).NE.O
«ANDe CACT(XZ(BTOAZ/ATOB)(R)(S5)).GT.0.01)
T3=1(S)
T21="EXPORT"
T28=T(ATOB)
ECFS)71==CACTC(X2(BTOAI(R)I(S)) ’
ECFP)81==CACT(XZ(BTOAICR)ICS)) /CSEASONS»(S)»DAYS)
ECFX)91= CACTC(XZ(BTOA)CRICS) )*(PIPENET,»(ATOB)(R)#BAC(S))
ECF2Z)101=CPIPENET, (ATOB)(R)»BACS))/1000.
TL17="ALTERNATE"
T128=(R)

CATOB)CR)» IF(CATOB):11002.E0.C20) «AND. CATOB)IC(RI.INLCATOBL)
«AND. (PIPENET»(ATOB)(R)»BA1).NE.O
«AND. CACT(PX(BTOA/ATOB)I(R)).6T. 0.0001)

T3="PEAK DAY"

T21="INPORT"

T28=T(AT08)

ECFY)81=CACT(PX(BTOAI(R))

TL17="ALTERNATE"

T128=(R)

CATOBICRI(S)»IF(CATO8)21100:.EQ.(20) .AND. CATOB)(R).IN.CATOBL)
«AND. (PIPENET,CATOB)(R)»BACS)).NE.O
«AND. CACT(XZ(BTOA/ATOBI(R)I(S)).GT.0.01)

T3=1¢(s) .

T21="IWPORT"

T28=T(ATO8)

ECFS)71=CACTCXZ(BTOAXRI(S))

ECFP)81=CACT(XZ(BTOAI(RIC(S))/(SEASONS,(S),DAYS)

ECFX)94=CACTCXZ(BTOAIRI(S))I*(PIPENET» (ATOBIR)+BA(S))

E(FZ)101=CPIPENET, (ATOB)(R)»BACS))/1000.

T117="ALTERNATE"

T128=(R)

CATCB)(R), IF(CATO0B8)20011:.EQ.CZ0) .AND. CATOB)I(R).IM.CATOB1)
«AND. CACT(PXCATO8)(R)).GT. 0.0001)

T3="PEAK DAY"

T21="1MPORT"

T28=T(ATO8)

ECFY)81=CACTC(PXCATOB)(R))

TLI7="ALVERNATE"

T128=(R)

CATOBICRICS)»IFC(CATOB)200112.EQ.CZ0) .AND. C(ATOB)(R).IM.C(ATOBL)
«AND. CACT(XZCATOBICR)(S)).GT.0.01)

T3=1(S)

T21="INMPORT"™

T28=T(ATO0B)

ECFS)71=CACTC(XZC(ATOB)(RI(S))

ECFP)IBL=CACT(XZCATOB)RI(S))/(SEASONSs(5)sDAYS)

ECFX)91=CACTCXZCATOBI(RI(S))=(PIPENET,CATOBI(R)»AB(S))

E(FZ)101=(PIPENET,(ATO8)(R)» AB(S5))/1000.

179900
180000
186100
186200
180300
180400
180500
120600
180700
180800
180900
181000
181100
181200
181300
181400
181500
181600
181700
181800
181900
182000
182100
182200
182300
182400
182500
182600
182700
182800
182900
183000
183100
183200
183300
183400
183500
183600
183700
183800
183900
184000
184100
184200
184300
184400
184500
184600
184700
184800
184900
185000
185100
185200
185300
185400
185500
185600
185700
185800
185900

TLL17="ALTERNATE"
Ti28=(R)
END DO

.
.
SasecassRnRRReenen T

*END OF INITVIAL REPORT OUTPUT

R R L T R PP

cesscsvsnennen
-

-
*START OF REPORT REVISE TO MODIFY INTEGER PROBLEM TO A L.P. PROBLEM
-

-
REPORY REVISE
FORMAT,FCFX )= X XXXXXoXX"

.
*DELETE SEASON ROWS WITH ASSOCIATED INTEGER VARIABLES OF ZERO ACTIVITY
-

LINEsT1="NANE", T1S="REVISE"

LINE»T1="RONS"
LINE,T3="DELETE"

LINE CFMLICS)»IFCLFMLI.NN. DUM .AND. CACTCIFNCFML))oLT.0.1)
TS==FFu~
Ta=(FuL)
TLi=(5)

LINE CFSPICS), IFCCFSP).NN. DUM .AND. CACTCIFSC(FSP))olLT.0.1)
TS="FFS"
T8=(F5P)
Ti1=2¢(S)

LINE C(FTP)C(S).IFCCFTP)oNM. DUM <AND. CACTCIFTP(FTP))eLT40.1)
T5==FFTP"
T9=(FTP)
T12=(S)

LINE CATOBL)(S)oIFCCATOBL ). NM. DUMMY .AND. C(ATOB1):00001:.NM. X

«AND. CACTCIZT(ATOB1)).LT. 0.1)
1522«
Te=C(ATOB1)
T11=(S)

LINE (BTOAL)(S)»IFC(BTOAL).NH.DUNMY.AND.CBTOAL):00001:oNM.X +AND.
(PIPENET» (ATOB1/8T0A1)»BACS)).NE.O .AND.
CACTCIZTCATOBL/8TOAL) )alT. 0.1)

T5=%71"
Toe=(BTOAL)
Ti1=2(S)

-
*DELETE PEAK ROMWS WITH ASSOCIATED INTEGER VARIABLES OF ZERO ACTIVITY
-

LINE CFML)» EFCCFNL) .NM. DUM LAND. CACTCIFWCFNL)).LT.0.1)
T5="PSFu"
T9=(FuL)

LINE CFSP)» IFCC(FSP).NM, DUM .AND. CACTC(IFSCFSP))eLT.0.1)
T5="PSFs"
T9=(FSP)
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186C00
186100
186200
186300
186400
186500
186600
186700
186800
186900
187000
187100
187200
187300
187400
187500
187600
187700
187800
187900
188000
188100
188200
188300
188400
188500
188600
188700
188800
188900
189000
189100
189200
189300
189400
189500
189600
189700
189800
189900
190000
190100
190200
190300
190400
190500
190600
190700
190800
190900
191000
191100
191200
191300
191400
191500
191600
191700
191800
191900
192000

LINE CFTP)» IFCCFTP).NM. DUM .AND. CACTCIFTPCFTP)).LT.0.1)
T5==PSFT™
T9=(FTP)
LINE CATOBL)»IF CCATOBL) . NH.DUMNY.AND.CATOB1):0000134NM.X
CACTCIZTCATOBL))aLT. 0.1)
TSe"pE>
T7=(AT081)

«AND.

LINE (BTOAL)»IFC(BTOAL) . NM.DUMMY.AND.CBTOAL1):000012<NMX +AND.

(PIPENET,(ATOB1/BTOA1)sBA1) <NE«. 0 <AND.
CACTCIZTCATOBL/BTOAL)).LT. 0.1)

T5="pPZ~

T7=(8BT0AL)

.
*DELETE COLUMNS
.

LINEST1="COLUNNS"
LINE,T3="DELETE"
LINE,T5="SWELLS"
LINE»T5="EMELLS"
LINE,TS="SBIVAL™
LINE»TS="EB IVAL"
DOCFUL) »IFCCFHL).NMe DUN .AND. CACTCIFWC(FNL)).LT.0.1)
LINE,TS="IFS",T8=(FUL)
LEINE (5)
TS5="XFu=
Te=(FuL)
Ti1=(S)
LINEsT5="PF U™, T8=(FNL)
END DO
-
DOCFSP),IFC(CFSP)oNM. DUN .AND. CACTCIFSC(FSP)).LT. 0.1)
LINE,T5="IFS=»T8=(FSP)
LINE (S)
T5=*XFs*
T8=C(FSP)
Til=(s)
LINEsT5="PFS"»T8=(FSP)
END DO
-
DOCFTP)SIF(C(FTP).NM. DUM .AND. CACTCEFTP(FTIP))ulLT. 0.1)
LINE,TS="IFTP", T9=(FIP)
LINE (5)
T5="XF TP~
T9=(FTP)
T12=(S
LINE»T5="PFT=,T8=(FTP)
END DO
-
DOCATO31)»IFCCATOBL )oNN.DUMMY . AND. (ATOB1):00001:.NM.X .AND.
CACTCIZTC(ATOB1)).LT. 0.1)
LINE»T5="12T",T8=(ATOB1)
LINE (S)
T5==x2*"
T7=(AT081)
T12=(5)
LINE»T5="PX",T7 =(ATO0B1)
END DO
-
DOCBTOAL)»IFC(BTOAL).NN.DUMMY .AND. (BTOA1)3000012.NM.X .AND.
CPIPENET,(ATOB1/8TOAL)»BA1).NE. O LAND.
CACTCIZTC(ATO61/8TCAL)) oLT. 0.1 )

192160
192200
192300
192400
192500
192600
19z700
192600
192900
193000
193100
193200
193300
193400
193500
193600
193700
193800
193900
194000
194100
194200
1943200
194400
194500
194600
194700
194800
194900
195000
195100
195200
195300
195400
195500
195600
195700
195800
195900
196000
196100
196200
196300
196400
196500
196600
196700
196800

LINE (5)
T5==x2"
T7=(8T0AL)
T12=(s)
LINE,TS5="PX",T7=(8T0AL)
END DO

*FIX ACTIVE INTEGER VARIABLES AT THEIR PRESENT ACTIVITIES
.

LINE»T1="80UNDS*
LINE,T3="WODIFY™

LINE CFHL)» IFCCFNL) «NMo DUM < ANDe CACTCIFNCFWL)).GT. 0.9)
T2="Fx=
T5="8ND"
Ti1S="1Fu"
Ti8=(FuL)
ECFX)25=CACTCIFWCFNL))//RND

LINE (FSP),IFCC(FSP).NM. DUM .AND. CACTCIFSC(FSP)) .GT. 0.9)
T2="Fx=
T5="8ND"
Ti5="[Fs*"
T182(FSP)
T30="1.00"

LINE CFTP), IFCCFTP).NM.DUN .AND. CACTCIFTP(FTP)).GT. 0.9)
T2="Fx*
T5="8ND"~
TAS="IFIP"
TL92(FTP)
T30="1.00"

LINE CATOBL)» IFCCATOB1).NM.DUMMY . AND. (AT0B1)2000012.NMe X <AND.
CACTCIZTCATOB1)).6T. 0.9)
T2s=F)*
TS==8N0D"
Ti5==121"
T18=CATOBL)
T30="1.00"
.
LINE»T1="ENDATA"
-
*eessvecsennne stetecestcenensnesatnens
*END OF REVISE REPORT
D T A T T ]
-

ENDATA




Appendix E
Published Report For Sample Problem
CONSTRUCTION SCHEDULE .o NE M FACLILITLIES

ALL CAPITAL COSTS ARE IN DOLLARS PER YEAR

« 2 o o HELLS * o » »

MELLS CAPITAL PEAK DAY CAPACITY=NGS CAPACITY=NGS CAPACITY=MGS CAPACITY=NGS
ZONE ORILLED cost CAPACITY=HGD JUN 1 = AUG 9 AUG 10 = NOV 17 NOv 18 =~ FEB 16 FEB 17 = JUN 30
MYTOMN 2 A $7,180. 2.02 201.6 288.0 259.2 302.4
PARKSVILLE 1 A 345310, 151 151.2 216.0 194,46 226.8
PARKSVILLE 1 8 35,440, 2.52 252.0 360.0 324.0 378.0
YOURTONN 2 A $8,620. 3.02 302.4 432.0 388.8 453.6
FARMTONN 2 A $80620. 3.02 302.4 432.0 388.8 453.6
TOTALS 8 $36,170. 12.09 1209.6 1728.0 1555.2 18144

oo o SPRINGS * ¢ oo

SPRINGS CAPITAL PEAK DAY CAPACITY=NGS CAPACITY=NGS CAPACITY=MGS CAPACITY=NGS
ZONE DEVELOPED cosy CAPACITY=NGD JUN 1 = AUG 9 AUG 10 = NOV 17 NOV 18 - FEB 16 FEB 17 = JUN 30
NYTONN A $178,500. 5.82 678.3 776.0 406.8 611.1
TOTALS 1 $178,500. 5.82 678.3 776.0 406.8 611.1

* o e e TREATHNENT PLANTS * ¢ ¢«

TRHT PLNT CAPITAL PEAK DAY CAPACITY=NGS CAPACITY=MGS CAPACITY=MGS CAPACITY=NGS
ZONE BUILT cosv CAPACITY=NGD JUN 1 = AUG 9 AUG 10 = NOV 17 NOY 18 - FEB 16 FEB L7 = JUN 30
PARKSVYILLE A $3564»360. 16.00 1400.0 2000.0 1800.0 2100.0
YOURTOMN A 882,130, 450 350.0 500.0 450.0 525.0
ToOTALS 2 $436,490. 20.50 1750.0 2500.0 2250.0 2625.0

« ¢« e e NETWORK SYNTHESIS » oo

ZONAL CONNECTIONS CONDUIT SIZE CAPITAL coOsT CAPACITY=NGD

PARKSVILLE TO VYOURTOWN € 14 INCH DIA. PIPE $34,980. 4.0
HALF WAY STOP TO FARMTOMWN H 20 INCH DIA. PIPE $30,240. 8.4

TGTALS NUMBER = 2 $65,220.

« « e SURMNARY oF NE W FACTILITIES ® 0

ADDED CAPACITY ADDED CAPACIETY ADDED CAPACITY ADDED CAPACITY ADDED CAPACITY
MGD NGS MES MGS HGS
CGNSTRUCTLON COSTS PEAK DAY JUN 1 = AUG 9 AUG 10 = NOV 17 NOV 18 - FEB 16 FEB 17 = JUN 30
$714-380. 38.41 3637.9 5004.0 4212.0 5050.5



*+ e e ANALYSIS FOR ZO0ONE MYTOMN
SEASON DEMAND=NGS DEMAND=MGD
JUN 1 = AUG 9 525.0 T.50
AUG 10 = NOv 17 625.0 6.25
NCV 18 = FEB 16 450.0 5.00
FEB 17 = Jun 30 656.0 6.25
SEASON suUerPLY SOURCE

PEAK DAY EXISTING WELL

NOv 18 - FEB 16 EXISTING WELL

FEB 17 = JUN 30 EXISTING WELL

PEAK DAY NEw WELL

PEAK DAY NEW SPRING

JUN 1 =~ AUG 9 NEW SPRING

AUG 10 = NOV 17 NEW SPRING

NOv 18 - FEB 16 NEW SPRING

FEB 17 = JUN 30 NEW SPRING

* ¢« s s ANALYSTIS FOR ZO0ONE PARKSVILLE

SEASON DEMAND=MGS DEMAND=NGOD
JUN 1 = AUG 9 1750.0 25.00
AUG 10 = NOV 17 2000.0 20.00
NOV 18 - FE3 16 1350.0 15.00
FEB 17 = Jun 30 1995.0 19.00

SEASON SuUPPLY SOURCE

PEAK DAY EXISTING WELL

PEAK DAY EXISTING WELL

JUN 1 = AUG 9 EXISTING WELL

AUG 10 = NOV 17 EXISTING MELL

NOV 18 = FES 16 EXISTING WELL

FEB 17 = JUN 30 EXISTING MELL

JUN 1 = AUG 9 EXISTING WELL

AUG 10 = NOV 17 EXISTING MELL

NOV 13 - FEB 16 EXISTING WELL

FEB 17 = JUN 30 EXISTING WELL

PEAK DAY EXISTING TREATMENT PLANT

PEAK DAY NEM WELL

PEAK DAY NEW MELL

JUN 1 = AUG 9 NEW WELL

AUG 10 = NOY 17 NEW WELL

NOv 18 - FEB 16 NEW WELL .

FEB 17 = JUN 30 NEW NWELL

JUN 1 = AUG 9 NEW WELL

AUG 10 = NOV 17 NEW WELL

NOV 18 = FEB 16 NEW WELL

FEB 17 = JUN 30 NEW WELL

PEAK DAY NEN TREATMENTY PLANT

JUN 1 = AUG 9 NEW TREATHMENT PLANT

AUG 10 = NOV 17 NEW TREATMENT PLANT

NOv 18 - FEB 16 NEN TREATMENT PLANT

FEB 17 = JUN 30 NEW TREATMENT PLANT

PEAK DAY INPORT PARKSVILLE TO YOURTOWN

PEAK DAY IMPORT PARKSVILLE 71O YOURTOWN

JUN 1 = AUG 9 IMPORT PARKSVILLE TO VYOURTOWN

AUG 10 = NOV 17 IMPORT PARKSVILLE TO VYOURTOWN

FEB 17 = JUN T0 IMPORT PARKSVILLE TO VYOURTOWN
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PEAK DAY DEMAND

9.00
LEvVEL oFf
SUPPL Y
NGS HGD
1.3000
43.2 0.48
44.9 0.43
1.8800
5.8200
678.3 9.69
776.0 7.76
406.8 452
611.1 5.82
PEAK DAY DEMNAND
30.00
LEVEL OF
SUPPLY
WGS LGN
0.6100
2.5900
50.4 0.72
72.0 0.72
64.8 0.72
75+6 0.72
201.6 2.88
288.0 2.88
259.2 2.88
302.4 2.88
1.4000
1.5100
2.5200
151.2 2.16
21640 2.16
194.4 2.16
226.8 2.16
252.0 3.60
360.0 3.60
324.0 3.60
378.0 3.60
15.9900
969.6 13.85
972.0 9.72
507.6 S5.64
847.1 8.07
4.0300
1.3500
125.2 1.79
92.0 0.92
165.1 1.57

n=-o
oo
EF 3
-
wrx

$1,695.60
$1.762.32

$404T6.78
$5,121.60
$2,684.88
$4,033.26

o-o

-2-}
-z
-
“wrx

$1,222.20
$1,746.00
$1,571.40
$1,833.30
$7,912.80
$11+304.00
310, 173.60
$11,869.20

$4,800.60
$6»858.00
36,172.20
$7,200.90
$9,891.00
€14,130.00
$12,717.00
$145836.50

$63,024.00
870, 956.00
$41,115.60
$59,297.00

$5,493.78
34003696
87, 244.59

NOc
-3k J
S wnm
O - -

\noc
co=z
S wnm

O - -

$0.039
$0.039

$0.007
$0.007
$0.007
$0.007

$0.024
30.024
30.024
30.024
$0.039
30.039
$0.039
$0.039

$0.032
$0.032
$0.032
$0.032
$0.039
$0.039
$0.039
$0.039

$0.065
$30.073
$0.081
$0.070

30.044
$0. 044
$0.044

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE

R B R B>
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*eee ANALYSIS FOR ZONE YOURTOMN
SEASON DEMAND=MGS DEMAND=HGD PEAK DAY DENAND
JUN 1 = AUG 9 327.0 4.67 5.61
AUG 10 = NOV 17 425.0 4.25
NOV 18 - FE3 16 306.0 3.40
FEB 17 = JUN 30 446.0 4.25
LEVEL OF
SuUPPLY
SEASON SUPPLY SOURCE MG6S 6D
PEAK DAY EXISTING SPRINGS 4.5200
JUN 1 = AUG 9 EXISTING SPRINGS (ALL COMBINED FOR ZONE) 452.2 6.46
AUG 10 = NOY 17  EXISTING SPRINGS CALL COMBINED FOR ZONE) 517.0 Sel7
NOV 18 = FEB 16 EXISTING SPRINGS CALL COMBINED FOR ZONE) 290.7 3.23
FEB 17 = JUN 30 EXISTING SPRINGS (ALL COMBINED FOR ZONE) 611.1 5.82
PEAK DAY NEW WELL 3.0200
NOV 18 - FEB 16  NEW WELL 15.3 0.17
PEAK DAY NEW TREATMENT PLANT 3.4500
PEAK DAY EXPORYT PARKSVILLE TO YOURTOMN ~4.0300
PEAK DAY EXPORT PARKSYILLE TO YOURTOWN =1.3%00
JUN 1 = AUG 9 EXPORT PARKSVILLE TO YOURTOWN ~125.2 =1.79
AUG 10 = WOV 17  EXPORY PARKSYILLE TO YOURTOMN =92.0 =0.92
FEB 17 = JUN 30 EXPORT PARKSYILLE TO YOURTOWN -165.1 =1.57
“eees ANALYSIS FOR ZONE FARNTOWN
SEASON DEMAND=MGS DEMAND~NGD PEAK DAY DENAND
JUN 1 = AUG 9 53640 7.66 9.18
AUG 10 = NOv 17 59540 5.95
NOV 18 - FE3 16 306.0 3.40
FEB 17 = JUN 30 714.0 6.80
LECEL 8T
Sc R P Y
SEASON SUPPLY SOURCE NGS G0
PEAK DAY EXISTING SPRINGS 6.7900
JUN | = AUG 9 EXISTING SPRINGS (ALL COMBINED FOR ZONE) 6783 9.69
AUG 10 = NOV 17  EXISTING SPRINGS CALL COMBINED FOR ZONE) 77640 7.76
NOV 18 = FEB 16 EXISTING SPRINGS CALL COMBINED FOR ZONE) 465.3 Se17
FEB 17 = JUN 30 EXISTING SPRINGS CALL COMBINED FOR ZONE) 67843 6e46
PEAK DAY NEW WELL 2.5800
FEB L7 = JUN 30  NEW WELL 43.0 0.41
PEAK DAY EXPORT HALF WAY STOP TO FARMTOMN =0.1900
JUN 1 = AUG 9 EXPORT HALF WAY STOP TC FARMTOWN -5.2 -0.07
AUG 10 = NOV 17  EXPORT HALF WAY STOP TO FARMTONN =620 =0.06
NOV 18 = FEB 16 EXPORT HALF WAY STOP TC FARMTOWN 5.4 -0.06
FEB 17 = JUN %0  EXPORT HALF WAY STOP TO FARMTOMN 7.3 -0.07
«se e ANALYSIS FOR ZONE HALF WAY STOP
SEASON DEMAND=MGS DEMAND=NGD PEAK DAY DEMAND
JUN 1 = AUG 9 15.0 0.21 0.26
AUG 10 = NOV 17 20.0 0.20
NOY 18 = FE3 16 18.0 0.20
FEB 17 - JUN 30 22.0 0.21
LEVEL OF
SUPPLY
SEASON SUPPLY SOURCE HGS NGO
PEAK DAY EXISTING NELL 0.0700
JUN L - AUG 9 EXISTING MELL 9.8 0.14
AUG 10 = NOV 17  EXISTING WELL 140 0.14
NOv 18 = FEB 16  EXISTING WELL 12.6 0.14
FEB 17 = JUN 30 EXISTING WELL 14.7 0.14
PEAK DAY IMPORT HALF WAY STOP TO FARNTOMN 0.1900
JUN 1 = AUG 9 INPORT WALF WAY STOP TO FARMTOWN S.2 0.07
AUG 10 = MOV 17  IMPORT HALF WAY STOP TO FARNTOMN 6.0 0.06
NOV 18 = FEB 16  INPORT HALF WAY STOP TO FARMTOMN Seb 0.06
FEB 17 = JUN 30  IMPORT WALF WAY STOP TO FARNTOWN 7.3 0.07
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0 AND M unItrT
TOT AL cosT
cosTrs $/1000 GAL
32+ 984.52 $0.007
$3,612.20 $0.007
$1,918.62 $0.007
$4,033.26 30.007
3600.52 $0.039
$5,493.78 30.044
$6,036.96 50,044
$7»244.59 $0.044
0 AND M unNIT
TOT AL cosrT
eo0sTS $/1000 GAL
$4s476.78 $0.007
$5,121.60 30.007
$3,070.98 30.007
$4s476.78 $0.007
$1,526.50 $0.036
$128.39 $0.025
$148.14 $0.025
$133.33 $0.025
$180.24 $0.025
0 AND ® uNnIT
TOTAL cosTt
cosTS $/1000 GAL
$90.65 $0.009
$129.50 $0.009
3116.55 $0.009
$135.97 $0.009
$128.39 30.025
3148.14 30,025
$133.33 $0.025
3180.24 $0.025

ALTERNATE A
ALTERNATE A
ALTERNATE A
ALTERNATE E
ALTERNATE X
ALTERNATE €
ALTERNATE E
ALTERNATE E
ALTERNATE A
ALTERNATE A
ALTERNATE H
ALTERNATE H
ALTERNATE H
ALTERNATE H
ALTERNATE H
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE

TTXIXITI o> =>



100
110
120
130
1450
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540

Appendix F

TEMPO Procedures—MACROLIB1

MACRO CREATOR RETAIN
$FILE INPUT=(480030)MODELGENERATOR1
ZCONSOLE=.FALSE.
ZPRINTER=.TRUE.
ZLGFRQ=9999

GENERATE

LOCK (RWF)

ZNAME="MODEL"
ZDATA="MODEL"
INPUT(DISK)

BCDOUT

EXIT

ENDMACRO

MACRO SOLVELP RETAIN
ZLGFRQ=9999
ZCONSOLE=.FALSE.
ZPRINTER=.TRUE.
ZNAME="MODEL"
ZBNDST="BND"
SETUP(MIN,LOWER, SUMMARY)
ZDONFS=LAB

TITLE "LP SOLUTION FOR MODEL"
ZRHS="RHS1"
Z0BJ="0OBJECT"
ZSOLNM="LPOPTUM" .
ZBASNM="LPBASIS"

PRIMAL

LAB:SAVE

OUTPUT(FILE)

EXIT

ENDMACRO

MACRO SOLVEIP RETAIN
URPERCNT=1.0-URPERCNT
ZLGFRQ=9999
ZCONSOLE=.FALSE.
ZPRINTER=.TRUE.
ZTOLIN=0.001

ZNOSOL=LAB6

ZINTSOL=LAB1
ZSOLNM="IPSOL"

TITLE "INTEGER SOLUTIONS FOR MODEL"
LAB3:MXINT(NOPRINT)

GO TO LAB2

LAB1:UI=UI+1

ZSOLNO=UI

550 OUTPUT(FILE)

560 SAVEFILE

570 ZBIOBJ=URPERCNT*ZCUROB

530 UR1=ZCUROB

590 DISPLAY "NEW CUTOFF"

600 DISPLAY ZBIOBJ

610 RETURN

620 LAB6:IF(UI .GT. 0)GO TO LAB2

630 DISPLAY "NO INTEGER SOLUTIONS POSSIBLE FOR YOUR MODEL"
640 EXIT

650 LAB2:IF(UI1 .GT. 0)GO TO LABY4

660 ZINTSOL=LABS

670 ZBIOBJ=UR1

680 DISPLAY "CUTOFF FOR RESTART"

690 DISPLAY ZBIOBJ

700 MXINT(RESTART,NOPRINT)

710 LABY4:ZREPNM="MODEL"

720 PUBLISH

730 REMOVE(BRANCH)

740 EXIT

750 LAB5:UI=UI+1

760 UI1=7

770 ZSOLNO=UI

780 OUTPUT(FILE)

790 GO TO LAB3

800 ENDMACRO

810 MACRO RANGES RETAIN

820 ZCONSOLE=.FALSE.

830 TITLE "REVISION TO LP SOLUTION FOR RANGE"
840 ZREPNM="REVISE"

850 $FILE CARDOUT(KIND=DISK,TITLE=MODREV)
860 ZPRINTER=.FALSE.

870 PUBLISH(PUNCH)

830 ZPRINTER=.TRUE.

890 ZONAME=ZNAME

900 ZNAME="REVISE"

910 ZDATA="REVISE"

920 $FILE CARDIN(KIND=DISK,TITLE=MODREV)
930 REVISE(CARD)

940 SETUP(MIN,SUMMARY)

950 PRIMAL

960 TITLE "RANGE FOR REVISED IP TO LP SOLUTION"
970 RANGE

980 EXIT

990 ENDMACRO
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Appendix G

Model Revision Example
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96

The numbered statements are input by the user.

Numbers prefixing the statements are used here for

clarification only. If inputing this section, do not

use numbers,

F w N e

VO ®©® N O W\

10

12
13
14

15
16
17
18

READY (output from the interactive TEMPO system
requesting input commands)

ZDATA = “REVDATA" %name of revision data to be created)

READY

ZONAME = “MODEL" (name of o0ld model)

ZNAME = "REVMODEL" (name of new model)

REVISE(REMOTE) (revisions to be made from the terminal)

~==REVISE--~-

% (indicates revise input requested)

ROWS

%

AFTER

g/MIXl (adding the row MIX for season 1 as a < row)

;/MIXZ

;»/MIXB

I’../MIXLL

:/MIXP

:OLUMNS

MODIFY

%
XFW32A1/MIX1/1.0 (places a 1 in the matrix position
row MIX1 column XFW32A1)

;s 321/MIX1/-1.0
XFW32A2/MIX2/1.0
:s 322/MIX2/-1.0
:Fwaz.xa/mx 3/1.0

19 XS323/MIX3/-1.0
20 XFW32AL4/MIX4/1.0
21 XS324/MIX4/-1.0
22 :FWJZA/MIXP/I.O
23 ;ES}Z/MIXP/-I.O

24 LIST (output of all above changes to check for errors)

NAME REVDATA
ROWS
AFTER
L NMIX1
L MIX2
L MIX3
L MIX4
L MIXP
COLUNMNS
MODIFY
XFW32A1 MIX1
XS321 MIX1
XFW32A2 MIX2
Xs322 MIX2
XFW32A3 MIX3
XS323 MIX
XFW32A4 MIX
XS 324 MIXL
PFW32A MIXP
PES 32 MIXP
ENDATA

%
25 ENDATA (indicates the above list of revisions is acceptable)

"system information on problem statistics"

READY

e e e e
EEEEEEEEE
[elelofolofelofoNe e



Appendix H

TEMPO Output For Optimal MIP Solution

MODEL
INTEGER SOLUTIONS FOR MODEL

ROW3 SECTION

MNUMBER NAME STATUS ACTIVITY SLACK ACTIVITY LOWER LIMIT UPPER LIMIT DUAL ACTIVITY
1 0BJECT BS 11642068.465438 ~1142048.45438 NONE NONE 1.00000
2 3011 BS 67830000 =153.30000 525.00000 NONE -

3 Jo12 8BS 776.00000 ~151.00000 625.00000 NONE .
& J01% LL 450.00000 . 450.00000 NONE =39.25000
5 4014 LL 656.00000 . 656.00000 NONE =39.25000
6 0141 LL 1750.00000 . 1750.00000 NONE =65.00000
7 0142 L 2000.00000 . 2000.00000 NONE =73.00000
8 0143 LL 1350.00000 . 1350.00000 NONE =81.00000
9 D1las LL 1995.00000 . 1995.00000 NONE =70.00000
10 0321 LL 327.00000 . 327.00000 NONE =21.12000
11 0322 LL 425.00000 . 425.00000 NONE =29.12000
12 2323 L 306.00000 . 306.20000 NONE =39.25000
13 0324 LL 466.00000 . 446.00000 NONE =26.12000
16 2221 8s 673.10000 =137.10000 536.00000 NONE .
15 0222 BS 770.00000 =175.00000 595.00000 NONE .
16 0223 8S 459.90000 =153.90000 306.00000 NONE .
17 0224 Le 71400000 . 714.90000 NONE =35.50000
18 0561 LL 1500000 . 15.00000 NONE =24.69000
19 0562 LL 20.00000 . 20.00000 NONE =264.69000
20 0563 LL 18.00000 . 18.00000 NONE =24.69000
21 0564 L 22.00000 . 22.00000 NONE =60.19000
22 FHOLAL BS . 100.80000 NONE 100.80000 -
23 FWO1A2 8s . 144.00000 NONE 144.00000 -
24 FWO1A3 8s 43.20000 86.40000 NONE 129.60000 .
25 FWO1A4 8s 44.90000 106.30000 NONE 151.20000 .
26 FW1l4Al uL 50.40000 . NONE 50.40000 40.75000
27 FWl4a2 uL 72.00000 . NONE 72.00000 48.75000
28 FN14A3 uL 64.80000 . NONE 64.80000 5675000
29 FHl4AL uL 75.60000 . NONE 75.60000 45.75000
30 FwWlésl uL 201.60000 . NONE 201.60000 25.75000
31 FWles2 uL 288.00000 . NUNE 268.00000 33.75000
32 FWl4p2 uL 259.20000 . NONE 259.20000 41.75000
33 FWl4Bé uL 302.40000 . NONE 302.40000 30.75000
34  Fu56al uL 9.80000 ° . NONE 9.80000 15.44000
35 FHW56A2 uL 14.00000 . NONE 14.00000 15.44000
36 FWS56A3 uL - 12.60000 . NONE 12.60000 15.44000
37 Fu56A4 uL 14.70000 . NONE 14.70000 50.94000
X3 Fs321 EC 452.20000 . 452.20000 452.20000 14.52000
39 FS322 EQ 517.00000 . 517.00000 517.00000 22.52000
40 FS323 EQ 290.70000 . 290.70000 290.70000 32.65000
41  FS324 EQ 611.10000 . 611.10000 611.10000 19.52000
42 Fs221 EQ 67 8.30000 . 678.30000 678.30000 ~6.60000
43  FS222 EQ 776.00000 . 776.00000 776.00000 ~6.60000
46  FS5223 EC 465.30000 . 465.30000 465.30000 ~6.60000
45 FS224 EQ 678.30000 . 678.30000 678.30000 28.90000
46 FTP14A1L BS . 140.00000 NONE 140.00000 .
47 FTP14A2 8s . 200.00000 NONE 200.06000 .
48 FTP14A3 BS . 180.00000 NONE 180.00000 .
49 FTPLl4As 8s - 210.00000 NONE 210.00000 .
50 FFWO1AL 8BS =201.60000 201.60000 NONE . .
51 FFWO1A2 BS ~288.00000 288.00000 NONE . .
52 FFWO1A3 8s =259.20000 259.20000 NONE . .
53 FFHO1A4 B8S =302.40000 302.40000 NONE . .
54 FFH14A1L uL . B NONE . 33.25000
55 FFH14A2 UL . . NONE - 41.25000
56 FFW14A3 uL . . NONE . 49.25000
S7 FFHl4A4 uL - . NONE . 38.25000
58 FFHle81 uL - . NONE . 25.75000
59 FFN1482 uL - - NONE . 33.75000
60 FFW14B3 UL - . NONE . 41.75000
61 FFH14B4 uL . . NONE . 30.75000
62 FFWH32A1 8s =302.40000 302.40000 NONE . .
6% FFW32A2 8BS =~432.00000 432.00000 NONE - .
64 FFH32A3 8s =373.50000 373.50000 NONE . .
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ROWS SECTION

NUMBER

65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
86
85
86
87
a8
89

90

91

92

93

96

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
116
115
116
17
118
119
120
121
122
123
126
125
126
127
128
129
130
131
132
133
134

NAKE

FFU32A4
FFH22A1
FFH22A2
FFW22A3
FFH22 A&
FFSO01A1
FFS014A2
FFSOL1A3
FFSO1A4
FFS14A1
FFS14A2
FFS16A3
FFS14A4
FFS32A1
FFS32A2
FFS32A3
FFS32A4
FFTPL4AL
FFTPL14A2
FFTP14A3
FFTP14AS
FFIP32A1
FFTP324A2
FFTP32A3
FFYP32As

2011491
2011492
2011443
2011444
Z0114K1
20114 K2
Z01146K3
20114K4
20122x1
20122x2
20122x3
20122X%4
20122H1
20122H2
20122H3
20122H4
21456A1
21456A2
Z1456A3
11456A4
2145681
21465682
Z145683
2145684
21656C1
21656C2
21456C3
Z1456Ch
116432X1
Z1432X2
21432X3
21432X4
Z1432E1
Z1432E2
Z1432€3
Z1632E4
23222HK1
23222H2
23222H3
13222H4
2322211
2322212
1322213
2322214
Z5622H1

STATUS

8s
8s
8S
8s
8BS
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
8s
8BS
8BS
8BS
8s
8s
8s
8S

uL
uL
uL
uL
uL
uL
uL
uL
8s
BS
8BS
8s
8s
8s
8s
uL
BS
8s
BS
uL
8s
BS
8BS
UL
8BS
8s
8S
uL
8BS
8s
8BS
8s
8s
8s
8s
8s
8s
8s
BS
uL
8s
BS
8s
uL
8s

ACTIVITY

=453.60000
=302.40000
~432.00000
~388.80000
~410.60000

~429.52500
=1026.75000
=1291.27500
=1251.58750
=350.00000
=500.00000
~450.00000
=525.00000

=282.10000
~403.00000
=362.70000
~423.15000

=584.50000

MODEL

INTEGER SOLUTIONS FOr MODEL

SLACK ACTIVITY

453.60000
302.40000
432.00000
3868.80000
410.60000

429.52500
1026.75000
1291.27500
1251.58750

350.00000

500.90000

450.20000

525.00000

5040000
72.00000
64.80000
75.60000

94.50000
135.00000
121.50000
141.75000
282.10000
403.00000
¥62.70000
423.15000

584.50000

98

LOWER LIMIT

NONE
NONE
NONE
NUNE
NONE

.

=z
o
=
m

NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NUNE

UPPER LIMIT

I T T T T R R R T R B S T R NS T N S

50.40000
72.00000
64.80000
75.60000

94.50000
135.00000
121.50000
141.75000

DUAL ACTIVITY

=6.60000
=6.60000
32.65000
32.65000
58.40000
€6.40000
T4.40000
63.40000
164.52000
22.52000
32.65000
19.52000

57.35000
65.35000
34.10000
23.10000
58.54000
66.54000
35.29000
24.29000

45.71429

105.02646

T4.77954

61.06702

82.79441

R I I S I I I I )

.
79.13927



ROWS SECTION

NUMBER

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
156
155
156
157
158
159
1690
161
i62
163
166
165
166
167
168
169
170
171
172
173
176
175
176
177
178
179

180
181
182
163
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204&
205
206
207
208
209
210

NAME

15622H2
25622H3
25622H4
2562211
1562212
2562213
2562214
2562241
2562242
2562243
15622J44
2140141
1140142
2140143
2140134
Z1401K1
21401K2
11401K3
21401K4
23214X1
£3214X2
232146X3
23214X4
13214E1
I3214E2
Z3214E3
23214E4
22256H1
22256H2
22256H3
22256H4
2225611
2225612
2225613
2225614
2225641
2225692
1225643
22256J4
PDO1
PD14
PD32
PD22
PD56
PSHOL1A

PSH14A
PSH148
PSNS6A
Pss32
PS§s22
PST14A
PSFHOLA
PSFH14A
PSFW148
PSFH32A
PSFH22A
PSFSO1A
PSFS146A
PSFS324A
PSFT14A
PSFT32A
PZ0116J
PZ0114K
PzO122X
P20122h
PZ14564
PZ16568
PZ1456C
PZ14&32X
PZ1432E
PZ3222H
Pz32221
PZ5622H
P256221
PZ5622J
PZ1401Jd

STATUS

8BS
8§
BS
8BS
8S
8s
8s
8BS
8s
8s
8S
8BS
8S
8S
8S
8s
8S
8BS
8BS
8s
8BS
8s
8BS
8s
8BS
8s
8s
BS
BS
8BS
BS
uL
uL
uL
uL
uL
uL
uL
uL
L
LL
LL
L
LL
uL

uL
UL
uL
EQ
EQ
uL
8S
uL
uL
uL
8S
EQ
EQ
EQ
uL
8s
uL
uL
BS
8s
BS
8s
8BS
8s
8s
8S
8s
8BS
8s
8s
8s

ACTIVITY

=835.00000
=751.50000
=876.75000

=156.90000
=-311.00000
=362.70000
=258.05000
=579.30000
~829.00000
~7646.10000
~869.45000

9.00000
30.00000
5.61000
9.18000
0.26000
1.X0000

0.61000
2.59000
0.07000
6052000
6.79000
1. 40000
=0.14000

~0.44000

~1.05000

~4.03000

~8.35000

MODEL

INTEGER SOLUTIONS FGR MODEL

SLACK ACTIVITY

835.00000
751.50000
876.75000

94.50000
135.00000
121.50000
141.75000
156.90000
X11.00000
362.70000
258.05000
579.30000
829.00000
746.10000
869.45000

o

14000

0.44000

1.05000

0.72000

1.35000
4.03000

8.35000

99

LOWER LIMIT

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NUNE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
9.00000
30.00000
5.61000
9.18000
0.26000
NONE

NONE

NONE

NONE
4.52000
6.79000

NONE

NONE

NONE

NONE

NONE

NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

UPPER LIMIT

94.50000
135.00000
121.50000
141.75000

NONE

NONE

NONE

NONE

NONE
1.30000

0.61000
2.59000
0.07000
4.52000
6.79000
1. 40000

0.72000

6 % 0 6 8 0 0 0 0 8 00 e s e

'~

5000

DUAL ACTIVITY

1.49000
1.49000
1.49000
1.49000
3.03000
3.03000
3.03000
3.03000
~0.54250
=22148.15000
-0.78000
=0.35500
=0.60190
0.15000

22147.90750
22147.75750
0.50940
0.71400
0.28900
22147.16400

22147.83250
22147.75750
0.38750

0.47650
39172.98968
29594436935
22147.50000
22147.53100
22147.54290



MODEL
INTEGER SOLUTIONS FOR MODEL

ROWS SECTION

NUMBER NAME STATUS ACTIVITY SLACK ACTIVITY LOWER LIMIT UPPER LIMNIT DUAL ACTIVITY
211 PZ1401K 8s . . NONE . .
212 PI3214X uL 1. 35000 - NONE 1.35000 22146.89020
213 PZ3214E uL - . NONE . 22146.93120
214 PZ2256H 8S ~8.16000 8.16000 NONE . .
215 PZ22561 uL - . NONE - 0.01490
216 PZ2256J uL . . NONE . 0.03030
MODEL

INTEGER SOLUTIONS FOK MODEL

COLUMNS SECTION

NUMBER NARE STATUS ACTIVITY INPUT COST LOWER LIMIT UPPER LIMIT REDUCED COST
241 IFWOLA Iv 2.00000 3590.00000 . 3.00000 3590.00000
262 IFWl4A 1v 1.00000 4310.00000 . 1.00000 =61319.92708
24 IFW148 Iv 1.00000 5440.00000 . . 00000 =94161.84890
246 IFW32A v 2.00000 4310.00000 . 2.00000 4309.41487
245 IFW22A Iv 2.00000 4310.00000 . 2.00000 4310.00000
2646 IFSO1A 1v 1.00000 178500.00000 . 1.00000 154861.17177
247 IFS14A Iv . 673800.00000 . 1.00000 .

248 IFS32A Iv . 122610.00000 B 1.00000 .
269 [FTP14A Iv 0.99938 354360.00000 . 1.00000 .
250 IFTP32A IV 1.00000 82130.00000 . 1.00000 82130.00000
251 12701149 Iv . 71160.00000 . 1.00000 ~643785.46032
252 1ZT0114K Iv - 100990.00000 . 1.00000 =939205.29579
253 {ITO0122H v - 40080.00000 . 1.00000 .
254 LIZT1456A Iv . 7940.00000 - 1.00000 .
255 12714568 Iv - 10600.00000 . 1.00000 .
256 1ZT71456C Iv . 13850.00000 . 1.00000 .
257 IZ71432E 1v 1.00000 36980.00000 - 1.00000 =54272.1327%
258 IZ73222H v . 72590.00000 . 1.00000 .
259 1Iv32221 Iv . 99300.00000 - 1.00000 .
260 1ZVSe22H Iv 1.00000 30240.00000 . 1.00000 30240.00000
261 127156221 v . 41370.00000 . 1.00000 34870.81445
262 11756229 1v . 63500.00000 . 1.00000 42796.04878
263 XMO1AL LL . 19.25000 . NONE 39.25000
266 XWO1A2 tL - 39.25000 - NONE 39.25000
265 XWO1A3 8s 43220000 39.25000 . NONE .
266 AWOLAG 8BS 46.90000 39.25000 - NONE .
267 XAW14A1L 8S 50.40000 24425000 - NONE .
268 XW1l4A2 8s 72.00000 24425000 . NONE .
269 XNH16A3Z 8s 66.80000 24425000 - NONE .
270 XWL&A4 85 75.60000 24.25000 . NONE .
271  XMl46B1 8s 201.60000 39.25000 . NONE -
272 Xw14B2 8s 288.00000 29.25000 - NONE .
273 XW14B3 8s - 259.20000 39.25000 . NONE .
276  XNW14B4 8s 302. 40000 39.25000 . NONE .
275 XM56A1 8BS 9.80000 9.25000 . NONE .
276 XW56A2 BS 14.00000 9.25000 . NONE .
277 XW56A3 8s 1260000 9.25000 . NONE .
278 XWS56A4 8s 14.70000 9.25000 - NONE -
279 XS321 BS 452.20000 6.60000 . NONE -
280 XS322 BS 517.00000 6.60000 . NONE .
281 X§323 8s 290.70000 6.60000 . NONE -
282 X5324 8§ 611.10000 6.60000 . NONE .
283 xs221 8s 678430000 6.60000 . NONE .
284 xS222 8BS 776.00000 660000 . NONE -
285 %5223 8s 465.30000 6.60000 . NONE .
286 XS224 8s 67830000 660000 . NONE .
287 XTP14Al LL - 98.60000 . NONE 33.60000
288 XTP14A2 LL - 112.30000 . NONE 39.30000
289 XTPL4A3 LL . 122.50000 . NONE 41.50000
290 XTP14A4 LL . 109.40000 . NONE 39.40000
291 XFWO1lAl LL . 5425000 . NONE 54.25000
292 XFHOLA2 L - 54.25000 . NONE 54.25000
293 XFWO1A3 LL . 54.25000 . NONE 15.00000
294 XFHO1A4 (98 . 54.25000 . NONE 15.00000
295 XFH14AlL 8s 151.20000 31.75000 . NONE .
296 XFH14A2 8§ 216.00000 31.75000 . NONE .
297 XFW14A3 8s 1964.40000 3175000 . NONE .
298 XFHl4As 8s 226+.80000 31.75000 . NONE .
299 XFW148B1 85 252.00000 39.25000 . NONE .
300 XFW1482 8s 360.00000 39.25000 . NONE .
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COLUMNS SECTION

MNUMBER

301
302
303
304
305
308
307
308
309
319
311
312
313
314
315
3186
37
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
349
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

NAME

XFM1483

XFW1484

XFHN32AL1

XFH32A2

XFH32A3

XFH32 A4

XFW22A1

XFH22 A2

XFH22A3

XFH22A4

XFSO0iAl

XFSO01A2

XFSOL1A3

XFSOL1A4

XFS14A1

XFS144A2

XFS14A3

XFS14 A4

XFS32A1

XFS32A2

KFS32A3

XFS32A4

AFTPL4AL
XFTPL4A2
XFTP14A3
AFTPL4AS
XFTP32A1
XFTP324A2
XFTP324A3
KFTP32A4
XZ011441
X2011442
XZ011443
XZ0114J4
KZ0114K1
X20114K2
XZO0114K2
XZ0114K4
xz0122x1
Xx20122x2
X20122x3
X20122X4
XZ0122H1
X20122H2
XZ0122H3
XZ0122H4&
XZ146456A1
XZ1456A2
XZ1456A3
XZ1656A4
XZ145681
XZ145682
XZ145683
XZ165684
XZ1&56C1
XZ1456C2
X21456C3
KI1456CH
X21432X1
XZ1632x2
XZ1432X3
AZ1432X4&
AZ1432E1
XZ1432€2
XZ1432E3
XZ1432E4
X1322241
XZ3222H2
X23222H3
XZ3222H4
XxZ322211
x232z212
xZ322213
XZ322214
X25622h1
XI5622H2
XZ5622H3

STATUS

BS
8s
LL
LL
8s
LL
LL
LL
LL
BS
8s
B8S
8S
8s
8s
8BS
8BS
8s
8S
8s
8s
8BS
8s
8s
8s
8S
LL
LL
CL
LL
8BS
8s
8s
8BS
8s
8S
8S
8s
LL
L
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
L
[N 8
LL
L
LL
LL
LL
Le
LL
LL
L
LL
LL
LL
LL
LL

ACTIVITY

324.00000
378.00000

15.30000

43.00000
678430000
776.00000
406.80000
611.10000

969.60000
972.00000
507.60000
847.10000

O 0 8 0 0 5 0 % 8 0 0 4 % 0 Y NN ey

MODEL

INTEGER SOLUTIONS FOR MODEL

INPUT COST

39.25000
39.25000
39.25000
39.25000
39.25000
19.25000
35.50000
35.50000
¥5.50000
35.50000
6460000
6.60000
6.60000
660000
6.60000
6.60000
6.60000
6.60000
6.60000
6.60000
6.60000
6.60000
65.00000
73.00000
81.00000
70.00000
78.00000
94.00000
123.00000
82.00000
7.65000
7.65000

7.65000
7.65000
6.46000
646000
6.46000
6.46000
115.12000
115.12000
115.12000
115.12000
12.84000
12.84000
12.84000
12.84000
30.28000
30.28000
30.28000
30.28000
22.58000
22.58000
22.58000
22.58000
18.17000
18.17000
18.17000
18.17000
62.98000
62.98000
62.98000
62.98000
28.88000
28.88000
28.88000
28.88000
23.25000
23.25000
23.25000
23.25000
19.68000
19.68000
19.68000
19.68000
9.69000
9.69000
9.69000

101

LOWER LIMIT

L I I T I O I I I I T I )

UPPER LIMIT

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NORE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

REDUCED COST

18.13000
10.13000
13.13000
35.50000
35.50000
35.50000

56.88000
€4.88000
83.75000
55.88000

115.12000
115.12000
154.37000
118.87000
12.84000
12.84000
52.09000
62.30429
70.59000
78.59000
66.59000
145.11646
62.89000
70.89000
78.89000
107.16954
58.48000
66.48000
74.48000
89.04702
106.86000
106.86000
104.73000
106.86000
72.76000
72.76000
70.63000
72.76000
46.37000
52. 37000
62.50000
96.66441
40.80000
48.80000
58.93000
89.43927
34.38000
34.38000
34.38000



COLUMNS SECTION

MUMBER

378
379
380
381
382
383
386
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
610
411
412
413
414
415
416
417
418
619
420
421
422

423
424
425
426
427
428
429
630
631
432
433
436
435
436
437
438
439
440
461
642
443
h64
565
446
L47
b48
449
450
651
452

NANE

KI5622H4
X2562211
Xx2562212
X2562213
X2562214
X25622J1
XI562242
X2562243
XZ5622J44
XZ14014J1
XZ140142
XZ1401J3
XZ1601J6
XZ1601K1
XZ1401K2
KZ1601K3
XZ1401K4
XZ3214X1
XZ3216%2
XZ3214X3
XZ3214X4
AZ3214E1
XZ3214E2
KZ3214E3
XZ3214ES
X22256H1
XZ2256H2
XZ2256H3
XZ2256H4
XZ225611
X2225612
X2225613
X2225614
X22256J41
X22256J42
X2225643
X22256J4%
PENOLA
PEWL&A
PEW148
PEWS6A
PES32
PES22
PET14A
PFHO1A

PFH14A

PFN148

PFH32A

PFH22A

PFSO1A

PFS16A

PFS32A

PFT14A

PFT32A

PXOL114J
PX0114K
PXxo122x
PX0122H
PX14564
PX14568
PX1456C
PX1432X
PX1432E
PX3222H
Px32221
PX5622H
PXx56221
PX56224
PX1601J
PX1401K
PX3214X
PX3214E
PX2256H
PX22561
PX2256J

STATUS

LL
LL
LL
LL
LL
L
LL
LL
LL
LL
LL
LL
LL
LL
LL
L
LL
LL
LL
LL
LL
8S
8S
LL
8S
8s
8S
BS
8s
8BS
8s
BS
BS
8s
8BS
8s
8s
8s
8BS
8s
8BS
8s
8s
8s
8S

8BS
8s
8s
BS
8s
LL
L
8s
8s
8S
8s
LL
LL
L
LL
Lt
LL
LL
LL
LL
LL
LL
L
LL
LL
8s
BS
8s
8BS
8BS

ACTIVITY

125.20000
92.00000

165.10000
5.20000
6.00000
5.40000
7.30000

1.30000
0.61000
2.59000
0.07000
4252000
679000
1.40000
1.88000

1.51000
2.52000
3.02000
2.58000
582000

1599000
3.45000

® 0 0 8 0 8 0 0 * s 80 0 e

1= 35000
4.03000
0-19000

MODEL

INTEGER SOLUTIONS FOR

INPUT COST

9.69000
8.20000
8.20000
8.20000
8.20000
666000
6.66000
6.66000
666000
52.65000
52.65000
52.65000
52.65000
51.46000
51.46000
51.46000
5146000
47.98000
47.98000
47.98000
47.98000
£3.88000
43.88000
43.88000
43.88000
24.69000
24.69000
24.69000
24069000
23.20000
23.20000
23.20000
23.20000
21.66000
21.66000
21.66000
21.66000
039250
0.24250
039250
0.09250
0.06600
0.06600
0.98600
0.54250

031750
0.39250
0.39250
0.35500
0.06600
0.06600
0.06600
0.65000
0.78000
0.07650
0.06460
1.15120
012840
0.30280
0.22580
0.18170
0.62980
0.28880
0.23250
0.19680
0.09690
0.08200
0.06660
0.52650
0.51460
0.47980
0.43880
024690
0.23200
0.21660

102

LOWER

MODEL

LIMIT

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

UPPER LIMIT

REDUCED COST

34. 38000
32.89000
32.89000
32.89000
32.89000
31.35000
31.35000
31.35000
31.35000
117.65000
125.65000
94.40000
63.40000
116.46000
124.46000
93.21000
82.21000

4.10000

4.10000

6.23000

4.10000

2.13000

® 8 6 8 8 4 8 8 0 08 80 0 s e

17024.90568
29593.65535

1.33870
0.31590
22147.85090
22147.77390
22147.72980
22147.99980
22147.65880
0.65750
0.62180
0.34380
0.32890
0.31350
22148.13400
22148.12210
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01

NUMBER

10

11

12

13

17

18

19

20

ROWS AT LIMIT LEVEL

0013

0014

D141

D142

D143

D144

D321

D322

D323

D324

D224

0561

D562

0563

ST

L

LL

L

L

(N8

LL

L

LL

L

LL

LL

LL

LL

(48

ACTIVITY

450. 00000

656+ 00000

1750.00000

2000.00000

1350.€0000

1995. 00000

327.00000

425.00000

306.00000

446.00000

714.00000

15.00000

20.00000

18. 00000

MODEL

INTEGER SOLUTIONS FOr MODEL

SLACK ACTYIVITY LOWER LIN;Y
MIT

UPPER LI

. 450.00000
NONE

. 656. 00000
. NONE

. 1750.00000
NONE

. 2000.00000
NONE

. 1350.00000
NONE

- 1995.00000
NONE

. 327.00000
NONE

. 425.00000
NONE

. 306.00000
NORNE

- 446.00000
NONE

- 714.00000
NONE

. 15.00000
NONE

. 20.00000
NONE

. 18.00000
NONE

LOWER ACTIVITY
UPPER ACTIVITY

406.80000
536.40000

611.10000
762.30000

780.40000
2179.52500

1028.00000
3026.75000

842.40000
2641.27500

1147.90000
3246.58750

170.10000
6452.20000

114.00000
517.00000

290.70000
679.50000

187.95000
611.10000

671.00000
1124.60000

9.80000
152.10000

14.00000
195.00000

12.60000
171.90000

UNIT COST
UNIT COST

=39.25000
39.25000

=39.25000
39.25000

*65.00000
65.00000

~73.00000
73.00000

“81.00000
81.00000

=70.00000
70.00000

=21.12000
21.12000

“29.12000
29.12000

=39.25000
39.25000

“26.12000
26.12000

=35.50000
35.50000

“24.69000
24.69000

=24.69000
24.69000

=24.69000
24.69000

UPPER COST
LOKER COST

LIMITING
PROCESS

XWO1A3
FHOL1A3

XNO1A&
FHO1AS

XFTP14AL
FFTP14A1

XFTP14A2
FFTP14A2

XFTP14A3
FFTP14A3

XFTP14A&L
FFTP14AS

Z3214E1
XZ3214E1

Z3214E2
XZ3214E2

XFW32A3
FFH32A3

23214E4
XZ3214ES

XFH22A4
FFH22A4

XZ2256H1
D221

XZ2256H2
D222

XZ2256H3
D223

ST
ST

LL
uL

LL
uL

(N8
uL

LL
uL

LL
uL

LL
uL

uL
L

uL
LL

LL
uL

uL
LL

LL
uL

LL
LL

LL
LL

LL
LL



1]

NUMBER

21

26

27

28

29

30

31

32

33

34

35

36

37

38

FOWS AT LIMIT LEVEL

0564

FHl4AL

FH14A2

FHL4A3

FH14AS4

Ful481

FH1482

FH1483

FH14B6

FH56AL

FUS6A2

FHS6A3

FHS6A4

Fs321

ST

iL

utL

uL

uL

uL

uL

uL

uL

uL

uL

uL

uL

uL

EQ

ACTIVITY

22.00000

50. 40000

72.00000

64.80000

75.60000

201.60000

288.00000

259.20000

302.40000

9.80000

14.00000

12.60000

14.70000

452.20000

SLACK ACTIVITY

MODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINIT
UPPER LIMIT

22.00000
NONE
NONE
5040000

NONE
72.00000

NONE
64.80000

NONE
75.60000

NONE
201.60000

NONE
288.00000

NONE
25920000

NONE
302. 40000

NONE
9.80000

NONE
14.00000

NONE
12.60000

NONE
14.70000

452.20000
452.20000

LOWER ACTIVITY
UPPER ACTIVITY

14.70000
32.60000
1020200000
loli:ooooo
572.40000
922.70000
1171220000
126000000
766.80000
1149250000
15.00000
20.00000
18:00000
22.00000

327.00000
609.10000

UNIT CcOsT
UNIT coST

~60.19000
60.19000

40.75000
=40.75000

48.75000
“48.75000

56.75000
“56.75000

45.75000
“45.75000

25.75000
=25.75000

33.75000
=33.75000

41.75000
~41.75000

30.75000
=30.75000

15.44000
“15.44000

15.44000
“15.44000

15.44000
~15.44000

50.94000
=50.94000

14.52000
=146.52000

UPFPER COST
LOWER COST

LIMITING
PROCESS

XZ2256H4
FFH22A4

XW14A1
XFTP14A1L

XW14A2
XFTP14A2

XW14A3
XFTP14A3

XW14A4
XFTP14A4

XW1481
XFTP14A1

XW1482
XFTP1&4A2

XW1483
XFTP14A3

XW14B4
XFTP14AG

XW564A1
XZ2256H1

XW56A2
XZ2256H2

XW56A3
XZ2256H3

XN56A4
XZ2256H4

XZ3214E1
23214E1

ST
ST

LL
uL

LL
LL

LL
L

LL
LL

LL
L

LL
LL

LL
L

(48
LL

LL
LL

LL
LL

LL
LL

LL
LL

LL
(48

LL
uL



901

NUMBER

167

168

169

176

177

178

180

ROWS AT LINMIT

2225612

2225613

2225614

2225641

1225642

2225643

1225694

PDC1

PD14

PD32

PD22

PD56

PSWOL1A

PSkl4A

3T

uL

uL

uL

uL

uL

uL

uL

‘L

LL

LL

LL

L

utL

MODEL
INTEGER SOLUTIONS FOK MODEL

LEVEL

ACTIVITY SLACK ACTIVITY LOWER LIMIT LOWER ACTIVITY
UPPER LINMIT UPPER ACTIVITY

. - NONE .
. 6.00000

. . NONE .
. 5.40000

. . NONE .
- 7.30000

. . NONE .
. 520000

. . NONE .
. 600000

- . NONE .
. 5.40000

. . NONE -
. 7.30000
9. 00000 . 9.00000 T.12000
NONE 9.14000
30.00000 . 30.00000 25.09114
NONE 30.01000
5.61000 . 5.61000 2.16000
NONE 6.66000
9.18000 . 9.18000 6.60000
NONE 962000
0.26000 . 0.26000 0.07000
NONE 0.70000
1.30000 . NONE 1.16000
1. 30000 3.18000
061000 . NONE 0.60000
0.61000 5.51886

UNIT coOsT
UNIT COST

1.49000
=1.49000

1.49000
=1.49000

1.49000
~1.49000

3.03000
=3.03000

3.03000
=3.03000

3.03000
=-3.03000

3.03000
=3.03000

=0.54250
0.54250

=22148.15000
22148.15000

=0.78000
0.78000

=0.35500
0.35500

=0.60190
0.60190

0.15000
=0.15000

22147.90750
=22147.90750

UPPER COST
LOKER COST

LIMITING
PROCESS

Xz2225612
XZ2256H2

XxZ225612
XZ2256H3

X2225614
XZ2256H4

X22256J1
XZ2256H1

XZ225642
XZ22256H2

X22256J3
XZ2256H3

X22256J44
X22256H4

PFHOLA
PSFHOL1A

FFTP14AL
IFTP14A

PFT32A
PSFT3ZA

PFH22A
PSFW22A

PX2256H
PSFW22A

PSFHO1A
PFHO1A

IFTP14A
FFTP14AlL

ST
ST

LL
LL

LL
=~ B

LL
LL

LL
(N8

LL
LL

LL
LL

L
LL

LL
uL

uL
uL

LL
uL

LL
uL

LL
uL

uL
LL

uL
uL



LO1

NUMBER

264

287

288

289

290

291

292

293

303

304

306

307

COLUMNS AT LIMIT LEVEL

CGLUMN

XWO1A2

XTP14AL

XTP14A2

XTP14A3

XTPL14AG

XFNOL1AL

XFuo142

XFu01A3

XFHOLAS

XFh324A1

XFh32A2

XFH32A4

XFH22A1

XFW22A2

5T

LL

L

LL

L

L

LL

LL

LL

LL

LL

LL

LL

LL

LL

ACTIVITY

INPUT COST
39.25000
/98.60000
112.30000
122.50000
109.40000
54.25000
5425000
54.25000
54.25000
39425000
39.25000
39.25000
35.50000

35.50000

MODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINMIT
UPPER LINIT

NONE
NONE
NONE
NONE
NO"E
NONE
NONE
NONE
NONE
NONE
NONE
NDNE
NUNE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

=151.00000
144.00000

-4629.52500
140.00000

=1026.75000
200.00000

=1291.27500
180.00000

=1251.58750
210.00000

=153.30000
201.60000

=151.00000
288.00000

~86.40000
43.20000

=106.30000
44.90000

=125.20000
156.90000

=92.00000
311.00000

=165.10000
258.05000

=137.10000
302440000

=175.00000
432.00000

UNIT COsST
UNIT cosT

=39.25000
39.25000

=33.60000
33.60000

*39.30000
39.30000

“41.50000
41.50000

=39.40000
39.40000

*54.25000
54.25000

*54.25000
5425000

=15.00000
15.00000

=15.00000
15.00000

=18.13000
18.13000

=10.13000
10.13000

=13.13000
13.13000

=35.50000
35.50000

=35.50000
35.50000

UPPER COST
LOKER COST

INFINITY

INFINITY
65.00000

INFINITY
73.00000

INFINITY
81.00000

INFINITY
70.00000

INFINITY

INFINITY

INFINITY
39.25000

INFINITY
39.25000

INFINITY
21.12000

INFINITY
29.12000

INFINITY
26.12000

INFINITY

INFINITY

LIMITING
PROCESS

D012
FuO14A2

FFTP14A1
FTP14A1

FFTP14A2
FTP14A2

FFTPLLAZ
FTPL14A3

FFTP14A4
FTPL14A4

Do11
FFWO1A1

D012
FFUOL1A2

FWO1A3
XNO1A3

FHO1A4
XWO1A4

XZ3214E1
Z3214E1

XZ3214E2
23214E2

XZ3214E4
Z3214E4

0221
FFH2ZAL

D222
FFH22A2

ST
ST

LL
uL

uL
uL

uL
uL

uL
uL

uL
uL

LL
uL

LL
uL

uL
LL

uL
LL

L
uL

LL
uL

LL
uL

LL
uL

LL
uL



801

NUMBER

309

329

330

340
341
342

343

COLUMNS
COLUNN

XFH22A3

XFTP32A1

XFTP32A2

XFTP32A3

XFTP32A4

XzZo122x1

XZoi22x2

XZ0122x3

X20122x4

XZ0122H1

XZ0122H?

XZ0122H3

XZO122H&

XZ1456A1

AT LIMIT LEVEL

5T

L

(88

LL

LL

(X8

‘L

L

L

LL

LL

LL

LL

LL

LL

ACTIVITY

INPUT COST

35.50000

78.00000

94.00000

123.00000

82.00000

115.12000

115.12000

115.12000

115.12000

12.84000

12.84000

12.84000

12.84000

30.28000

MODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINIT
UPPER LINIT

NONE
NONE
IDNE
NONE
NONE
NONE
NONE
NO"E
NUNE
NONE
NUNE
NONE
NONE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

=153.90000
388.80000

=125.20000
156.90000

=92.00000
311.00000

=373.50000
15. 30000

=165.10000
258.05000

=137.10000
50.40000

=175.00000
72.00000

=43.20000
64.80000

~44.90000
43.00000

=137.10000

=175.00000

-43.20000
43.00000
-137.10000

UNIT cosT
UNIT CcosT

=35.50000
35.50000

~56.88000
56.88000

“64.88000
64.88000

=83.75000
83.75000

=55.88000
55.88000

=115.12000
115.12000

=#5.12000
115.12000

=154.37000
154.37000

~118.87000
118.87000

=12.84000
12.84000

=12.84000
12.84000

=52.09000
52.09000

“62.30429
6230429

=70.59000
70.59000

UPPER COST
LOKER COST

INFINITY

IMNFINITY
21.12000

INFINITY
29.12000

INFINITY
39.25000

INFINITY
26.12000

INFINITY

INFINITY

INFINITY
=39.25000

INFINITY
=3.75000

INFINITY

INFINITY

IRFENITY
=39.25000

INFINITY
~69.46429

INFINITY
=40.31000

LIMITING
PROCESS

D223
FFH22A3

XZ3214E1
Z3214E1

XZ3214E2
Z3214E2

FFH32A3
XFW32A3

XZ3214E4
Z3214ES

D221
20122x1

D222
20122x2

XWO1A3
20122x3

XWO1A4
XFW22A4

D221
20122H1

D222
20122H2

XWO1A3
20122H3

20122H2
XFH22A4

D221
11456A1

ST
ST

LL
uL

L
uL

L
uL

uL
LL

LL
uL

LL
uL

LL
uL

LL
uL

LL
L

LL
uL

LL
uL

LL
utL

uL
LL

LL
uL



601

NUMBER

14

15

16

22

23

24

25

46

a7

48

49

50

KOWS AT [NTERMEDIATE LEVEL

ROW

0011

po12

D223

FHO1Al

FHO1A2

FHOL1A3

FHO1AG

FIPL4AL

FTP14A2

FTPL14A3

FTP14A4

FFHO1AL

ST

8s

8s

a3

as

8s

3s

3s

8s

as

3s

as

8s

3s

ACTIVITY

678.30000

776.00000

673.10000

770.00000

459.90000

43.20000

44.90000

=201.60000

SLACK ACTIVITY

=153.30000

=151.00000

~137.10000

=175.00000

=153.90000

100.80000

144.00000

86.40000

106.30000

140.00000

200.00000

180.00000

210.00000

201.60000

MODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINIY
UPPER LIMIT

525.00000
NONE

625.00000
NONE

536.00000
NONE

595.00000
NONE
306.00000
NONE

NONE
100.80000

NONE
1464.00000

NONE
129.60000

NONE
151.20000

NONE
140.00000

NONE
200.00000

NONE
180.00000

NONE
210.00000

NONE

LOWER ACTIVITY
UPPER ACTIVITY

678.30000
779.10000

776.00000
920.00000

663.30000
673.10000

75600000
770.00000

447.30000
848.70000
INFINITY
INFINITY
INFINTTY
INFINITY
969.60000
972.00000
50760000
84710000

=INFINITY
INFINITY

UNIT COST
UNIT COST

12.84000
39.25000

12.84000
39.25000

15.44000
12.84000

15.44000
12.84000

15.44000
35.50000

INFINITY
39.25000

INFINITY
39.25000

15.00000
19.25000

15.00000
39.25000

INFINITY
33.60000

INFINITY
39.30000

INFINITY
41.50000

INFINITY
39.40000

35.61508
54.25000

UPPER COST
LOKER COST

LIMITING
PROCESS

XZ0122H1
XWO01A1

XZ0122H2
XWO1A2

FHN56A1
XZ0122H1

FH56A2
XZ0122H2

FW56A3
XFW22A3

NONE
XNO1AL

NONE
XHO1A2

XFHOL1A3
DO13

XFHO1A4
D014

NONE
XTPL14AL

NONE
XTP14A2

NONE
XTP14A3

NONE
XTP14A4

IFWOL1A
XFWOLAL

ST
ST

LL
L

LL
Le

uL
LL

uL
LL

uL
LL

LL

LL

LL
LL

LL

LL

LL

LL

Ly

LL

LL
LL



(1181

NUMBER

155

159

160

161

162

163

164

165

186

190

195

ROWS AT INTERMEDIATE LEVEL

23214X2

23214X3

23214X4

23Z214EL

23214E2

Z3214E3

232 14E4

22256H1

22256H2

22256H3

22256H6

PSFHO1A

PSFH22A

PSFT32A

ST

3s

8s

as

as

8s

8§

ds

8s

3s

as

8s

8s

45

LN

ACTIVITY

=156. 90000

=311. 00000

=362.70000

~258.05000

=579.30000

~829.00000

=766.10000

~869.45000

=0. 14000

=0. 44000

=1. 05000

ACTIVITY
135.00000
EZI.SOOOO
1641.75000
156.90000
311.00000
362.70000
258.05000
579.30000
829.00000
746+10000
869.45000

0.14000
044000

1. 05000

MODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINIT
UPPER LINIT

NONE
135.00000

NONE
121.50000

NONE
141.75000

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

92.00000
373.50000

165.10000

=251.40000
165.50000

=403.00000
121.00000

=457.20000
10.80000

=399.80000
195.55000

=INFINITY
=579.30000

=INFINITY
=~829.00000

~INFINITY
~746.10000

=INFINITY
=869.45000

=INFINITY
1.16000

=0.44000
INFINITY

~4.50000
1.97000

UNIT COST
UNIT COsT

INFINITY
4.10000

INFINITY
6.23000

INFINITY
410000

4.10000
18.13000

4.10000
10.13000

169.63367
2.13000

4.10000
13.13000

5173653
1.49000

36.21557
1.49000

40.23952
1.49000

34049102
1.49000

3554.45545
0.15000

0.31590
0.35500

2853.91714
0.38750

UPPER COSY
LOKER COST

LIMITING
PROCESS

NONE
XZ3214X2

NONE
XZ3216X32

NONE
XZ3214X4

XZ3214X1
XFW32A1

XZ3214X2
XFW32A2

IZT1432E
XZ3214E3

XZ3214X4
XFH32A4

1275622H
2225611

1275622H
2225612

1Z75622H
2225613

1Z75622H
2225614

IFWOLA
PSWO1A

PX0122H
PD22

IFN32A
PSFH32A

ST
ST

LL

LL

LL

LL
LL

LL
LL

LL
LL

LL
LL

LL
uL

LL
uL

LL
uL

LL
uL

LL
uL

LL
LL

LL
uL



111

NUMBER

247

248

249

253

254

256

258

259

263

266

267

268

269

COLUNMNS AT INTERMEOIATE LEVEL

COLUMN

IFS144A

IFS32A

IFTPL14A

1Z70122H

1ZT14564A

IZV714568

1ZT1456C

12V 3222H

127132221

XWC1A3

XWC1A&

XW14hAL

XN14&4A2

XH14AS

37

L)

8s

3s

85

as

3s

8s

8s

8s

3s

L)

gs

as

3s

ACTIVITY

0.99938

43.20000

44. 90000

50.40000

72.00000

64.80000

INPUT COST
673800.00000
122610.00000
354360.00000
40080.00000
7940.00000
10600.00000
13850.00000
72590.00000
99300.00000
39.25000
39.25000
24.25000
24.25000

246.25000

MODEL
INTEGER SOLUTIONS FOR MODEL

LOWER LINMIT
UPPER LINIT

1.00000
1200000
1200000
100000
100000
1.00000
100000
1200000
1.00000

.UNE

NONE

NONE

NONE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

0.59452

0.06564
0.93375
1.08375
1. 14058E 27
1.32275€ 28
T.05467E 27
4. 40917E 27

1.14058E 27

T.96972€ 26

=216.00000
129.60000

=257.50000
151.20000

~379.12500
50.40000

=954.75000
72.00000

=1226.47500
64.80000

UNIT COsT
UNIT COST

INFINITY
164971.33605

INFINITY
91740.33160

215472.48729
354350.24320

INFINITY
40080.00000

INFINITY
7940.00000

INFINITY
10600.00000

INFINITY
13850.00000

INFINITY
72590.00000

INFINITY
99300.00000

15.00000
39.25000

15.00000
39.25000

40.75000
INFINITY

48.75000
INFINITY

56.75000
INPINITY

UPFER COST
LOKER COST

INFINITY
508828.66395

INFINITY
30869.66840

569832.48729
9.75680

INFINITY

INFINITY

INFINITY

INFINITY

INFINITY

INFINITY
“4.T76837E~07

54.25000

54. 25000

6500000
=INFINITY

73.00000
=IKFINITY

81.00000
=INFINITY

LIMITING
PROCESS

NONE
PFS14A

NONE
PFS32A

IZT1432E
PZ3214X

NONE
20122H4

NONE
Z1456A4

NONE
2145684

NONE
21456C4

NONE
23222H4

NOKE
2322214

XFHOLA3
0013

XFHOL1A&
D014

FH14A1
NONE

FH14A2
NONE

FH14A3
NONE

ST
ST

L

LL

LL

uL

uL

uL

uL

uL

uL

uL

L
LL

LL
L
uL

uL

uL



(41!

NUMBER

284

285

286

295

296

237

298

299

300

302

305

310

311

COLUNMNS AT INTERMEDIATE LEVEL

COLUNMN

Xs222

Xxs223

X$224

XFW144A1

XFi 14 A2

XFHL144A3

XFh14AL

XFhi1481

XFH1482

XFu1483

XFu 1484

XFH32A3

XFH22A4

XFSO1A1

3T

as

LN

8s

as

as

as

as

35

8s

d4s

as

as

35

33

ACTIVITY

776+ 00000

465.30000

678.30000

151. 20000

216.000C0

194. 40000

226+ 80000

252.00000

36C.00000

324. 00000

378.00000

15. 30000

43. 00000

678.30000

INPUT COST
660000
‘6-60000
6.60000
31.75000
31.75000
31.75000
31.75000
39.25000
39.25000
39.25000
39.25000
39.25000
35.50000

6.60000

MOCEL

INTEGCR SOLUTIONS FOR MODEL

LOWER LIMIT
UPPER LINIY

NONE
NONE
NONE
NCNE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE

LOWER ACYIVITY
UPPER ACTIVITY

776.006000
I76.0006GC

465.30000
4€5.320000

678.30000
678430000

-278.32500C
151.20000

=-810.75000
216400000

~1096.87500
194.40000

=1024.78750
226.80000

=177.52500
252.00000

~666.75000
360.00000

=967.2750¢C
324.00000

-873.58750
378.00000

~347.40000
378.00000

=63+ 30000
453.60000

678.30000
728413746

UNIT COST
UNIT COST

INFINITY
INFINLTY

INFINITY
INFINITY

INFINLTY
INFINLTY

33.25000
INFINITY

41.25000
INFINLTY

49.25000
INFINITY

38.25000
INFINITY

25.75000
INFINITY

33.75000
INFINITY

41.75000
INFINITY

30.75000
INFINITY

70.63000
2.13000

62.30429
35.50000

INFINITY
228.30779

UPPER COSTY
LOKER COST

INFINITY
=INFINITY

INFINITY
=INFINITY

INFINITY
=INFINITY

65.00000
=INFINITY

73.00000
~INFINITY

81.00000
~INFINITY

70.00000
=INFINITY

65.00000
=INFINITY

73.00000
~INFINITY

81.00000
~INFINITY

70.0006G0
=INFINITY

109.88000
37.12000

97.80629

INFINITY
=221.70779

LIMITING
PROCESS

NONE
NONE

NONE
NONE

NONE
NONE

FFN14AL
NONE

FFK14A2
NONE

FFHL14AZ
NONE

FFH14AG
NONE

FFul1481
NONE

FFN1482
NONE

FFW1483
NONE

FFH1484
NONE

XZ1632E3
XZ3214E3

XZ0122H4
D224

NONE
IFSC1A

ST
ST

uL

uL

uL

utL

uL

uL

uL

uL

L

LL

LL

LL

LL



€11

1

822
423
424
425
4§26
627
6}0
431
432
433

448

COLUMNS AT INTERMEDIATE LEVEL

COLUMN

PES 32

PES22

PET144A

PFaO1A

PFU14A

PFu148

PFW32A

PFH22A

PFSO1A

PFT14A

PFT32A

PX0O114J

PXOL14K

PX3214X

ST

as

8s

8s

as

4s

8s

d4s

8s

8s

as

as

ACTYIVITY

4.52000

6.79000

1. 40000

1. 88000

1.51000

2.52000

3.02000

2.58000

5.82000

15. 99000

3.45000

1. 35000

INPUY COST
006600
" 006600
0.98600
0.56250
0.31750
039250
0.39250
0.35500
0.06600
065000
0.78000
0.07650
006460

0.47980

NODEL

INTEGER SOLUTIONS FOR MODEL

LOWER LINMIT
UPPER LINIT

NONE
NONE
NONE
IONE
NONE
NONE
NDNE
NONE
NONE
NONE
NONE
NDNE
IONE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

4452000
£.52000

6.79000
6.79000

1.39000
1.40000

1.88000
202000

1.50000
1.51000

251000
2.52000

1.97000
6.47000

2.58000
3.02000

5.82000
6.24762

14.94000
16.00000

=INFINITY
4.50000

=0.01000

=0.01000

1.34000
1.35000

UNIT cosT
UNET cOST

INFINITY
INFINITY

INFINITY
INFINITY

22147.16400
INFINITY

22147.53100
0.15000

22147.83250
INFINITY

22147.75750
INFINITY

0.38750
2853.91714

0.31590
0.35500

INFINITY
26608. 44876

13467.03046
22 146.89020

2853.91714
0. 33750

22147.53100
INFINITY

22147.54290
INFINITY

22146.89020
INFINITY

UPPER COST
LOKER COST

INFINITY
=INFINITY

INFINITY
~INFINITY

22148.15000
=INFINITY

22148.07350
0.39250

22148.15000
“INFINITY

22148.15000
=INFINITY

0.78000
=~2853.52464

0.67090

INFINITY
-26608.38276

13467.68046
~22146424020

2854.69714
0.39250

22147.60750
=INFINITY

22147.60750
~INFINITY

22147.37000
=INFINITY

LIMITING
PROCESS

NONE
NONE

NONE
NONE

PST14A
NONE

PZ01144
PSNO1A

PSFH14A
NONE

PSFN148
NONE

PSFHN32A
IFW32A

PX0122H
PD22

NONE
IFSO1A

IZT1432E
PZ3214X

IFW32A
PSFH32A

PZO114J
NONE

PZ0114K
NONE

PZ3214X
NONE

ST
ST

uL

uL
uL

uL

uL

uL

LL

LL

L

LL

LL
uL

LL
uL
uL

uL

uL
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