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This program is furnished by the Government and is
accepted and used by the recipient upon the express
understanding that the United States Government
makes no warranties, express or implied, concerning
the accuracy, completeness, reliability, usability,
or suitability for any particular purpose of the
information and data contained in this program or
furnished in connection therewith, and the United
States shall be under no liability whatsoever to
any person by reason of any use made thereof.

The program herein belongs to the Government. There-
fore, the recipient further agrees not to assert any
proprietary rights therein or to represent this

program to anyone as other than a Government program.




COMPUTER PROGRAM 723-¥%6-1L2030

HEC-3 RESERVOIR SYSTEM AWALYSIS FOR CONSERVATION

biudszion Yor

e
e
i Y, :

///- -
VA T
/ \\\5 ¥t
! 2y
¥
~..’~‘.‘ o

"R i ;
s L !
s prde LW e A "1
N 4 N [ 128 . AR S L)
Y. P
L - 1

PROGRAMMERS MANUAL
JANUARY 1976

The Hydrologic Enaineering Center
Corps of Engineers, U.S. Army
609 Second Street
Davis, California 95616

B R

-

T -




FOREWORD

This manual is intended for the user who wishes to become informed
of the interng! stiuciuwice of the computer program and for the
programmer who is concerned with making modifications to the
program. It supplements the Users Manual dated July 1974, which
contains a technical description of the program and instructions

for its use.
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RESERVOIR SYSTEM ANALYSIS FOR CONSERVATION
PROGRAMMERS MANUAL

INTRODUCTION

1. ORIGIN NF PROGRAM

This program was originally developed in The Hydrolugic Engineering
Center by Leo R. Beard and has been augmented and restructured Zi=ina the
past several years in connection with its use in many water resource
studies throughout the United States. The current version of the program
has a new structure of input data and operation control.

2. PURPOSE OF PROGRAM

This proqram performs a multipurpose routing of flows in a reservoir
system for up to twelve perfiods of uniform or varying length per year
based on varying flow requirements at reservoirs, diversions and downstream
control points. Power peaking and energy requirements at reservoirs
can be accommodated. The program can accept any nonlooping confiquration
of reservoirs, diversions, power plants and requirements, but does not
provide for channel routings (i.e., attenuation of flows in river channels)
or percolation losses. It can assign economic values to all outputs
and summarize and allocate these in various ways. It can automatically
iterate to optimize yfeld at a specified lscation. The flexibility of
input and output requirements and of computation techniques enable the
program to solve relatively simple problems with minimum effort or
elaborate complex probiems with a relatively high degree of accuracy.

The proqram is intended for use on a variety of computer systems, and
for this reason, coding is in FORTRAN IV and adheres as much as possible
to operations that are common to FORTRAN software available to practically
all large computers.

3. NOTIFICATION OF PROGRAM MODIFICATIONS

A user or programmer who finds a mistake or desirable modification in
this program, or who has difficulty using the program, is requested to
notify The Hydrologic Engineering Center. Also, the Center would
appreciate receiving notification of changes required to run the program
on specific computer configurations.

4. ORGANIZATION OF THE PACKAGE

A general overview of the organization of the package can be obtained
from the loqic flow chart of fiqure 1. The package consists of the main




program and six subroutines. The first subroutine, COMP, could have been
included as part of the main program except for the need to segment for
overlay use in some computers or to reduce the requirements for symbol
table capacity. Dimensions are specified in the COMMON statements, except
for those peculiar to each segment, which are contained in separate
DIMENSION statements. A detailed description of the calculations being
performed in each segment is contained in the following chapters.

Section letters referred to are shown on comment cards in the program
listing in column 4 immediately preceded and followed by equal signs.
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DESCRIPTION OF PROGRAM

5. MAIN PROGRAM DESCRIPTION

The main program initializes many of the variables and performs most
of the printout. Use is made of subroutine INNUT to assign default values
to variables that are not read and to data on tape 2 for retrieval by
the main program. Subroutine COMP is used to perform system
computations for each year. BLNCKX DATA is used to initialize variables
to constants and alphanumeric information at compilation time, Other
subroutines are used for specfal purposes as described in their
respective chapters.

SECTION A: Values of zero for ITRNS and 1 for IPNT are set as
standard transfer and print controls that might be overridden later.
A1l tapes are rewound for initial use. Then many variables that summarize
output for the entire job are initialized. If ITRNS is 1, the yield
optimization routine has caused a transfer back to initialize variables
again., A transfer is then made to bypass all system read statements.
If ITRNS is zero, this is a normal operation, and system variables are
initiated in preparation for reading system data.

SECTION B: Subroutine INOUT is called to read cards and to write
on sZ.otch $iVps {tapes 2 25t &Y. TYR) §g cat at the starting year
jdentification number for printout use. IYEAR is set the same for use in
subroutine NUTPT. Specified values of efficiency are stored in the EFY
array for each plant in case they are not to be interpolated from table
values. The number of iterations per computation interval (NCYCL) is set
to 2. If evaporation is not read each year, the pattern evaporation is
read and printed here, and if it totals z2ra, NCVCL dc est +o0 1. because
an accurate computation can be made in one pass (except for power). If
there are power plants in the system, two iterations per interval are
needed, and, if there is to be a power system computaticn, NCYCL is
set to 3, because power is allocated after the first cycle and it takes two
more cycles to complete accurate evaporation and power comnutations. If
system power is to be computed, system power requirements are read and
printed. 1f this is a yield optimization computation, a new paqge is
started on the printer.

SECTION C: For yield optimization, CFLOW is used as the yield multi-
plier and is initialized to 1.0. Tape 2 is rewound. For yield
optimization, maximum shortaqe or minimum surplus, as ratios of requirements
at station IFLNW, will be determined; these quantities are set to zero
and .5 respectively in order to initiate the search, TFLOW is set to -1
to show that a critical period has not yet started. The initial storage
at each reservoir is then entered as the storage at the start of the
first period and cnd 5f preccding periocd. The long cumputation lcop for



a year is then started. Runoff quantities are read from tape, as are

all other quantities that vary from year to year. Then, if yield
optimization is desired (IFLOW positive), the required flow for station
IFLOW is retrieved from the temporary array used in Section F and rnultiplied
by the coefficient successively, approximated in previous iterations.

SECTION D: Local inflows at each control point (runoff below upstream
reservoirs) are next computed from runoff station data and converted to
flow units used in later computations. If JUPQI is positive, local flow
is computed as the sum of flows that have been read in for every
intermediate area between control points and below upstream raservoirs.

If any of these are neqgative, they are set to zero and a messaae is
printed. A check is made that minimum desired flows are at least as

large as minimum required flows, which in turn must be at least as

large as leakage. Then desired flows are stored in the QMINS array,

which is the target flow after any shortage declaration made in subroutine
conpP.

SECTION E: Sums of flows for the year are initialized to zero to
start accumulations. Those that will be used to compute shortage
indexes are initialized to .001 to avoid dividing by zero in that computa-
tion. Peak power for year (SYPMX) is set high in order to search later
for the lowest value for the year. The titles for the year or ygroup are
printed, and the computation subroutine is called.

SECTION F: For the yield optimization routine, total end-of-period
storage and total storages at top and bottom of the cunservation pool
are obtained for all reservoirs actively serving the yield location (contro]l
peint IFLOA). If the conservation pool is full, shortage is set to
zero and a new accumulation of total requirement since full reservoir is
set to zero. If the conservation space has not yet filled (TFLOW = -1),
no computations are made. If the conservation space has filled but is
not now full, minimum desired flows are accumulated and any shortages
are also accumulated. The minimum remaining consevrvation poci 13
recorded for use in determining how much the yield can be increased in
the event that no shortages occur. The minimum ratio of surplus to accumulated
yield since reservoirs were last full, and the maximum ratio of shortage
to accumulated yield are stored for later use. Some constants are then
established for computing average flows to date and a printout CO-loop
is started. This DO-loop is bypasscd if printout is temporarily being
suppressed (IPiT negative). A print indicator (JPRIT) is computed for
each control point to suppress printout if desired either for all control
points or for the specific control point. Then pertinent quantities are
stored on tape 3 for use in the subroutine ECGi. In order to allocate
economic benefits to upstream reservoirs, the dificerence between inflow
and outflow at each reservoir for the interval is computed and the sumn
for all upstream reservoirs calculated. Then those reservoirs naving
a neqgative difference if the sum is positive or a positive difference
if the sum is negative are removed from the sum, and the difference is
set to zero. This avoids assiqgning negative contributions to any bencfit




or loss. The contribution ratio for each reservoir is stored in tne (Il
array. If the sum is negative, all upstream reservoirs are given equal
weight in benefits allocation and QII is the reciprocal of the nuiber

of reservoirs., The vaiues of QII and the total difference of inflow

and outflow at upstream reservoirs is written on tape 5. Other quantities
to be saved on tape 3 depend on the tvpe of bencfit. If the Lenefit is @
function of flow at the control point, both preproject and requiated
flows rust be saved in order to establish benefits. If the henefit
Jepends on storage, power generation or diversion, only the cuantity
concerned is saved, since it is assumed that these items would not exist
without the project.

SECTION G: If output units other than standard are specified, all
output quantities involved gre converted in this section. The constant
CCFS converts from cfs or m°/sec to desired flow units and CACFT converts
from acre-feet or thousand cubic meters to tne desired volume unit.

SECTION H: Average flows to date are computed by multiplying the
average-to-date for the preceding vear by the number of preceding years,
adding this year's value and then dividing by the total years to date.
Squares of annual flow shortage ratiocs are accumulated for later
computation of shortage indexes.

SECTION I: Control-point data relating to inflows and diversions are
printed in this section., Headings with pertinent information on system
configuration are first printed. The sum of squares of annual diversion
shortage ratios is accumulated for later computation of the diversion
shortage index.

SECTION J: Reservoir and power data are printed in this section.
Average annual evaporation and power quantities to date are computed. The
sum of squares of annual power shortages is accumulated for later
computation of the power shortage indexes. Then power quantities are
converted to kilowatts from thousand kilowatt-hours if that print option
is specified. The minimum peaking power capability for the year is
established for printing with monthly peaking capability if this print
option is specified. An operation control indicator for each month is
printed for analysis of the operation study.

SECTION K: At the start of this section, control point data relative
to outflows are printed. Then complete arrays as specified are written
on tapes 1 and 4 for rearranging later. The year count is incremented
and system power summary is printed. The sum of squares of annual system
power shortages is accumulated for later computation of the sy<tem
powe, shortage index. The year DO-loop is ended.




SECTION L: Adjustment for the yield optimization routine is accomplished
here. If TFLOW is -1, the reservsirs have not filled in the entire
operation, and a shortage ratio of .3 is arbitrarily set in order to
force a downward adjustment of the target yield for the next trial. If
a shortaqge ratio qreater than .71 occurred, it is constrained to a
maximum of .3, and the coefficient CLFOW by which the first estimate of
yield is to he multiplied for each successive trial is multiplied by
1 minus this shortage ratio. If the resulting value of CFLOW exceeds 1,
a reversal in the direction of adjustment occurred, and the adjustment
is reduced by one half to inhibit continuous reversals due to over-
adjustments. If the reservoirs have filled and no shortage occurred
and if the surplus ratio is greater than .01, it is constrained to a
maximum of .15, and CFLOW is multiplied by 1 plus this surplus ratio.

If the resulting value of CFLOW is less than 1, the adjustment is reduced
by half. 1If efither the shortage ratio or surplus ratio is less than

.01, optimum yield has been approximated, and the indicator IPNT is

set to 1 in order to call for one more complete computation with printout
and for subsequent termination of the job. The value of ITRNS is set

to 1 to call for another trial, and adjustment values are printed. The
year counter is set to the initial value for the next trial. Note that
this entire yield computation is bypassed if IPNT exceeds zero, as it would
oiv the last trial. If the yield adjustment computation is not bypassed,
a new trial is started immediately following the adjustment. Ntherwise,
long-term average flow, evaporation and power values are printed. If

the update routine is called for, this means that only a part of the
operation period has been computed, and the program branches back to

read new system data for continuing the operation study.

SECTION M: Except for short-interval computations, the shortaqge
indexes are printed next. They are computed by multiplying the sum of
squares of annual shortage ratios by 100 and dividing by the number of
years of operation. If requirement is zero, the shortage index is set
to -1. Temporary variables for flow shortage indexes are used in order
to subscript them in the order that they are to be printed out instead
of by control point number.

SECTION ': Storage frequency data are printed. This is percentage of
the conservation space occupied. When desired, subroutines ECON and/or
REARNG is called. A branch back is then made for the next job or
termination of the run,

6. BLOCK DATA DESCRIPTION

Constants and alphanumeric information are stored at compilation
time by DATA statements. Values equaling the dimension limits are
stored for testing ajainst subscripts and also for initializing arrays.
Input card fdentification codes are stored and later used to determine




the sequence of cards read. FORMAT specifications used in subroutine
OUTPT are stored in arrays. A check of the DIMENSINMN 1imits should be
made to insure that the array is large enough to accommodate the FNRMAT,
The carriage control character "+" whichk causes the printer to print

two or more records on one line may differ on some systems. These changes
are noted on the program listing.

7. SUBROUTIME INOUT DESCRIPTION

The input structure of this program was designed so that cards or
values may be omitted and commonly used values assigned as default
values to the variables. Values that were either read or assigned are
printed.

SECTION A: Default values are assigned here to variables not required
as input. These are overridden when values are read from cards.

SECTION B: Title cards are read from cards if they are from the first
job.  Ntherwise they are read from tape 2, written at the end of the
previous job. If there are no jobs following, an "end-of-file" is
detected and the run is terminated. Job specification cards are read
and written alphanumerically to a scratch file (tape 4). The identification
codes are tested to determine the sequence of the cards. The file is
then rewound and the card images read again under their respective
variable names and format. Contingency variables are set to 1.0 if they
were not specified in the job data. Standard conversion 1imits and
unit names are defined i1f other desired quantities were not specified.

SECTION C: Printout of the job specification data is done before
readfng the control-point sequence. A conversion constant is set to
convert average flows to volume units per day. Interval identification
numbers and the total number of days per year are computed. The constants
for converting input inflows and demand units to those needed in the
program are established. 1If specified constants are neqative, this means
that flows are to be in volume units, and a conversion to average flow
rates is made.

SECTION D: Start reading control-point sequence data. Here, again,
the same procedure of reading from cards, identifying and writing to a
scratch unit !s done. Since quantities will later he subscripted using
the control point identification number as a subscript, these are tested
for dimension size, and the job is aborted if the dimensions are exceeded.
Control pofnts are counted. Specification and operation data for this
control point are printed.

SECTINN E: If a reservoir exists at this control point, the identifi-
cation number is tested against the reservoir dimension limit, and the
numbers and identification of reservoirs in the system and of reservoirs




at and above this control point are computed. If there is a controi point
downstream and there is no reservoir here, this and all unregqulated control
points diractly upstream are identified as part of the uncontrolled

area above that downstream control point. If there is a control point
downstream and a reservoir at this control point, this reservoir is
identified as a reservoir directly above that downstream control point.
Reservoirs at and above this control point are next identified as
reservoirs at or above the downstream control point also. If there is

not a reservoir at this control point, all reservoirs directly above this
control point are identified as reservoirs also directly above the
downstream control point (that is, there are no intermediate reservoirs).
If there is a diversion at this control point, the total number of
diversions in the system is incremented and tested against the dimension
limit. Diversion quantities are subscripted with the sequence number

in which the diversions are identified. Cross-identification with the
control point number is established. The number of diversions at or above
this control point is incremented, and the diversion control-point number
{s identified as one of them.

SECTION F: If the second quantity of the required diversion read on
the DV card s negqative, it signifies that this diversion is actually a
return flow, with the first quantity identifying the diversion where the
water comes from and the second quantity the ratio of the diverted flow
that returns. These are printed. If the second quantity is not negative,
this is a normal diversion, and remaining diversion demands are printed.
These demands are multiplied by the conversion factor read earlier (Section
C). These are put in the QDIVS array, which will represent flow
requirements after any shortage is declared. Diversfons at and above this
control point are identified as diversions at and above the downstream
control point if one exists and if no reservoir exists at this control
point.

SECTION G: Maximum and minimum required and desired constant flows
are subscripted by control point and month in the event that seasonally
varying quantities are not read in subsequently. 1If specified, quantities
for each of these varfables are read in as seasonally varying quantities.
A1l such quantities are then converted to units needed in the program. If
yield at this control point is to be optimized (IFLOW positive), the
variable QMIN is stored also as TMPR for modification in each successive
iteration of the optimization routine.

SECTION H: Reservoir operation data are printed. The reservoir
elevatfon for the last period at this location is defined as zero so that
there will not be an undefined quantity if this is a tailwater reservoir
for another power plant. 7ero should be a low enough elevation to cause
the downstream reservoir not to control during the first computation
period. If a neqative quantity is read as a temporary variable for




initial storage, storage is that already in memory, and this must be an
update operation. Storages for each level are read and printed. If
there is no seasonal change, only one value for each level need be read,
and a routine fills in the remaining values. Table values of storage,
elevation, area and outlet capacity are next read and printed. Power
plant data are next read and printed, usino the subscript IP as the
sequence number of the power plant.

SECTION I: TIf tailwater elevation was read as zero or blank, a table
of fTow vs. tailwater elevation is read and printed. If peaking capacity
is to be computed as a function of outflow, a table for that purpose is read
and printed. If specified, a table of plant efficiency (if EFFCY is -1)
or power per unit of flow (if EFFCY is -2) is read and printed. If
the power requirement is not to be different every year, it is read as
a power amount, if positive, or as a plant factor, if negative. Proper
conversion is made ¥mmediately. If this power plant is in a power system
operation, it is identified with the system, and the system plant count
is incremented. A branch back is made to the next control point data
if there is a downstream control point. When all control point data have
been read, a summary of upstream reservoirs serving each control point is
made for later printout.

SECTION J: The scratch tape is rewound at this point and input data
that changes from year to year is written so that it can be retrieved
repeatedly for optimization runs.

8. SUBROUTINE COMP DESCRIPTION

This subroutine is called from the main program for the purpose of
performing the detailed system computations for an entire year.

Section A: The level at the bottom of flood-control space is
computed, and the constant to convert the product of flow, head and efficiency
to kilowatts is established. The DO-loop for a year of computation
intervals is started, and this DO-loop constitutes practically the entire
subroutine. A number of constants are established. NC is set to
zero in order to count iterations through the system for successively
adjusting average power head and lake areas. Plant power requirement
(POWR) is then stored as system contribution by that plant (PWER) for
the first iteration and evaporation is converted to feet if it is given
in inches. [Indicator IPX is set to zero for each power plant.

Subsequent values of 1 will indicate that releases are controlled by
system power requirements.

SECTION B: This section is used to declare shortages if operation
criteria provide for reducing services when the aggregate storaqe in
specified reservoirs is below a specified quantity. Storage deficiency




is first computed and then multiplied by a given ratio to obtain the
proportion by which diversion quantities are to be reduced. The process

is repeated for reducing river flow requirements. The new target flows

are designated NDIVS for diversions and OMINS for river flows. Target
river flows are not permitted to be lowered below minimum flow requirements.

SECTINN C: This section starts each iteration throuah the system for
successively approximating average power head and reservoir area for the
computation interval, For each control point, an initially large value
is set for NMAXA, which is the largest flow physically possible and
usually corresponds to outlet capacity at reservoirs. Then for
reservoir control points only, the following thinqs are done. Storage
at the start of the interval is set as the average storage for the first
iteration. The rating table for each reservoir is searched with the
averaqge storaqe and area; outlet capacity and pool elevation are inter-
polated from the table. Evaporation for the interval is computed. 1In
the very first computation interval for the job the current elevation
is stored for the preceding interval in the event that the reservoir is
downstream of and controls tailwater at an upstream power reservoir
(see Section E). When power is specified as a function of the head or
storage, power coefficients are interpolated from the table. The main
D0-1oop for determinina system operation is then started.

SECTION D: The target flow for each successfve control point is
desiqnated as 0A and the controlling condition (ICSE) is defined as flow
target at the same control point. Whenever this target flow is changed
later, the controlling condition is reidentified. The variable TMPP
is then designated as the equivalent desired (nonpriority) flow. Return
diversion flows, if any, are then identified, and total diversion (QDIVR)
above each control point and below all reservoirs immediately upstream
is computed.

SECTION E: For reservoirs, the maximum release (QNTMX) is set equal
to the smaller of the outlet capacity and the downstream channel capacity.
For nonreservoir control points, the QOTMX must be adjusted for safety
allowance (QL*CFLOD) for flood control and the safety allowance
(QL*CLNCL) already included in all computations of QNT. For all control
points, this quantity is allocated as a constraint on releases from
upstream reservoirs. For each reservoir level, the total upstream
release plus local runoff and minus local diversion is computed. This
quantity is constrained by constraints previously placed on upstream
reservoir releases and previously coomitted releases where conservation
releases are given a priority over flood-control release curtailment
(where ICONS is 1). Maximum release from each upstream reservoir is
then established as the release interpolated between adjacent levels
that causes capacity at the current control point to be exactly equaled
if any storage at the control point is filled. The minimum release
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(QOTMN) is set at the leakage value (less scheduled diversions, bhecause
this is to be increased later by any diversion shortage that occurs).

SECTION F: The variable TMPPR {s set as release required for power
generation. For power computation, tailwater elevation, if specified as
zero, is computed as a function of outflow. If so indicated, tailwater
elevation is taken as the elevation of the downstream reservoir plus 2
feet (0.6 meters) unless a specified tailwater elevation is higher. On
the first iteration, since the downstream reservoir elevation has not yet
been computed, it is necessary to use that for the preced:nq neriod.
Power head is then computed and the amount of flow (TMPP) needed to
produce required power is computed. If this flow exceeds that needed for
other purposes, it will be stored in the QA array and the controlling
condition respecified, For cases where power head is a function of release
rate (usually at run-of-river plants), a provision is made to cycle
back within this section to make a more accurate estimate of flow
required for power generation.

SECTION G: A quantity, Q0, is computed to represent the release from
this reservoir that would drain the reservoir to a specified level with
no contribution from upstream reservoirs. Later, a quantity NMT will
represent the release if all upstream reservoirs were drawn to the same
level, subject to previously imposed constraints. QOMN is a minimum value
of Q) coomitted at any time and is initially set at full reservoir value.
When a reservoir is not intended to serve some specific downstream
purpose, this quantity will be held constant as a contribution by the
reservoir. Next, actual diversion is computed for areas without reservoirs
by shorting diversions where the total requirement for diverted water
(QDIVR) exceeds available local runoff.

SECTION H: In preparation for computing total flow obtainable by
drawing on upstream reservoirs, subject to constraints, upstream reservoirs
that can be called upon are fdentified by a positive value of INPER.

The highest level (LCNS) below which full conservation releases are
permitted when they cause channel capacity exceedence is then established.
Since reservoirs might be operated differently for each downstream
control point, it is necessary to compute Q0T for all reservoirs at or
above a control point in order to establish proper quantities for that
control point. This is done for each re-ervoir by adding Q0 at the
reservoir to Q0T values already computed for all reservoirs immediately
upstream. These quantities are to be used for allocating releases

to meet downstream requirements. Similar quantities are needed for
later allocating system power requirements, except that they must be
constrained by power plant capacity releases within the period of system
load and system reservoirs can all be called upon regardless of whether
they operate for the control point requirements. Because of these two
differences, NNT to be used for later system power allocation is
computed separately and temporarily stored in the PG array.

n




SECTION I: A check is made for cases where the operation of upstream
power system reservoirs after the first iteration is to be frozen in
order not to overgenerate (except to prevent overfilling the reservoir).
This is only done if the upstream reservoir release is controlled by
system power requirements and even then it is done if usable storage at
the control point would otherwise be exhausted (L = 2). A check is then
made to assure that QOT at upstream reservoirs at least equals leakage
at all levels below full reservoir. 0OT is constrained to committed
conservation releases at levels below flood control space, then to
maximum permissible release, and then not to be less than QOT at the
next higher level. This last check is to assure that previously
imposed constraints do not cause the reservoir to over fill, Special
checks are made for NOT at the top level (L = NL) to assure that it is
not less than leakage minus scheduled diversions at the current control
point and to constrain to controlled spillway releases if surcharge
is permitted. A further check is made to assure that previously committed
conservation releases are made if they are given priority over maintaining
flows within channel capacity (ICONS = 1). Then a routine is provided
for diverting all spills through diversions if desired. If not,
maximum permissible release is raised as necessary to prevent exceeding
reservoir and permissible surcharge storage capacity.

SECTION J: For nonreservoir control points, Q0T {is computed by adding
NOT for all reservoirs immediately upstream to local flow (adjusted for
contingency allowance) and subtracting committed diversions in the local
area. The optional diversion spill routine is then included for these
nonreservoir control points. An optional diagnostic printout is provided,
which permits a coarse trace of system computations. Diversion shortages
are indicated when Q0T at the bottom of usable space (L = 1 or 2, depending
on whether or not diversion has priority) is less than leakage. If so,
desired diversion quantities are shorted by an amount necessary to
provide water for leakage, if any. If diverted quantities are changed,
then NOMNA and QOMNB, the physical limits of QO0, just be chanqged
accordingly, and NOMN maintained within those limits. Q0T values must
also be changed in accordance with the diversion change, and its logical
limits checked.

SECTINN K: The level to which upstream reservoirs must be drawn
(subJect to previously imposed constraints) in order to provide the
desired flow is determined by searching Q0T values for the control point.
If this is below level 2, priority releases are identified, and the amount
of draw-down below level 2 in order to provide priority release is computed.
If the desired level is below the bottom of the flood control space,
a transfer is made directly to the. conservation release routine (Section M).

SECTION L: If the desired level is above the bottom of the flood

control pool (L = NFL), the indicator IFC is set to 1 and a transfer made
to the conservation release routine in order to identify releases that

12




would otherwise be necessary for conservation purposes. After return to
the flood release routine, a target release is set that equals permissitle
release minus any contingency allowance for flood control. The level within
the flood control space that would corresnond to that release is then
determined. Releases for all upstream reservoirs are computed, and, if
they are changed a new control condition (flood control) is identified.

A new value of QOMN is set to correspond to any release changes and checked
against permissible limits. This variable can be used later to freeze

the storage change when the reservoir is not to be called upon to serve

a specific requirement downstream. The lower 1imit NOTMN is also

reset, An optional diagnostic printout is provided.

SECTION M: Conservation releases at all reservoirs at or above the
control pofnt are made in this section if the desired level is below the
flood control space. Corresponding values of NOMN and NOTM are also
reset. If réleases at any reservoir are changed, the new control
condition is identified. The new release is identified as a conservation
release, and an optional diaagnostic printout is provided. Then for
nonreservoir control points, the resulting flow is computed. If this is
negative, the diversion is reduced by that deficiency and the river flow
and conservation flow are set to zero. This section ends the loop for
determining reservoir releases.

SECTION N: Inflows and preproject (without reservoirs or diversions)
flows are computed for all corntrol points. End-of-period storage is
computed for all reservoirs. If it is negative, it is because evaporation
was too large, so the evaporation is corrected by the shortaqe, and
storage i{s set to zero. Average storage for use during the next
iteration is computed as the average of starting and ending storage for
the period. End-of-period elevation is determined from the end-of-oeriod
storage. Power peaking capacity is set to plant capacity plus overload
or, if it is a function of head or outflow, it is interpolated on
the basis of monthly average storage or outflow respectively.

SECTION 0: It is possible that conservation releases have been
adjusted or changed in such a way that contributing reservoirs were not
fully identified. It is then necessary to check the entire system
starting at the downstream end and allocating conservation releases to
upstream reservoirs. In order to do this, it is necessary to interpolate
between upstream flows already identified as conservation releases and
total releases at each reservoir in turn. Power is computed from the
actual release, making sure that the actual release is not exactly
zero, because it later will be used as a divisor in system power
computations.

SECTION P: System power requirement is distributed among reservoirs
in each system in turn. For each system, the power already generated
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and usahle for that system load (PGAU) is computed. For the first
iteration (*IC = 1), this quantity for each plant is tentatively

stored as power requirement (PWER) for the next iteration, unless it is
less than tne basic at-site requirement (POWR). Then the usable power that
could be produced by drawing all reservoirs down to each successive

level s computed. This is accomplished by multiplyina the power
generated (TMP, which has not been constrained to plant capacity)

by the ratio of P, representing to this point the flow resulting

from drawing all reservoirs to the specified level, to the actual release
computed thus far (74 - NLKG). Resulting values are stored in the

same PG array. This is constrained by plant capacity at system load
factor and peakina capability at the upper end and by at-site require-
ment at the lower end. Total values of assigned system requirement
(PNERT), at-site requirement (POWRT) and generated and usable power
(PRAUT) are then calculated for that system. Also, the system total
power thai would be developed by drawing all reservsics dowi. *o cach
level is computed. These latter values are searched to determine the
level of drawdown required to develop system power.

SECTINN Q: System power requirement is assianed to each plant so
as to draw the reservoirs down to the level determined above and, if this
assigned value of PYER equals or exceeds power already generated (TMPP,
unconstrained by plant capacity), IPX is set to 1 to indicate that
releases on the next iteration will be controlled by system power
requirements. If there is sufficient storage to produce system power and
if releases for other purposes do not force assignment in excess of
system power, then the power allocation computation is finished. O0ther-
wise, system total values of capability (T™PA), at-site requirement (TMP),
and newly assigned system power (TEMP) are computed. If the assigned
total is less than system requirement, an increased assignment is made
by interpolating between assigned values and plant capability. These
assiqned values cannot be met, but shortages will be assiqned to plants on
this basis. If the assigned total is greater than system requirement, a
decreased assianment is made by interpolating between assigned values and
at-site requirements. This completes the power allocation and the next
comnlete system computation (iteration) can be performed.

SECTINM R: A quantity CTX {s established for computing annual power
quantities in order to obtain a direct sum (CTX = 1) if quantities
represent enerqy units (such as kw-hr) or to obtain an average if quantities
are in power units (such as kw). fenerated power at each plant is
constrained by plant capacity and annual values of power (SYPWR), a*-site
requirement (SYPR), system requirement (SYSP), system shortage at each
plant (SYSYS) and at-site shortages (SYSHP) are computed. The number and
maximum amount of shortages is established. System total vaiues of
aenerated power, requirement and shortage are computed and annual values
obtained.
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SECTION S: Annual reservoir evaporation is comnuted and end-of-period
storage is assigned as state-of-period storage for the next period. A
count is made of the number of periods that storage is within specified
ranges of the conservation storage (minimum pool to bottom of flood-
control pool for that month). The exact reference level for each
reservoir is computed. Flow shortages are computed, counted and summed
for the year. The maximum shortage is established. This is done
separately for desired flows and required flows. Annual values for other
flow quantities are also computed. Niversion shortages and annual
values are determined. For return flows, this computation is bypassed.
This completes all computations for the year and a return is made to
the main program.

9. SUBROUTINE ECON DESCRIPTION

This subroutine is called from the main proqram to read benefit functions
in tabular form relating economic values to hydrologic quantities, to
evaluate benefits for the various nurposes at specified locations and to
summarize the benefits in various forms usable by planners and managers.

SECTION A: The number of items in each table of economic functions
(NL)Y Ts set at 8 and the maximum number of economic functions (NE) for
any control point is also set at 8. Control-point numbers and names read
in the main program are printed. A1l economic function names (types of
benefits) are read and printed. The variable, NEA, is set to zero to compute
the total number of types of economic functions used. The DO-loop for
computing benefits for each economic function is then started. The
year name, IYRA, is set to the first year of the operation study (obtained
from the main program). Before reading each type of benefit function for
all control points, an indicator JTMP is set to zero to print the word
"nor2" later if that type of function is not used at any control point.
In the control-point D0-100p, some benefit summation values are initialized
to zero for later accumulations. If a benefit function is called for by
the IE indicator for any control point, the variable MTH is set to zero
and tables are read and printed. If the control point identification on
the tables is wrong, a note to that effect is printed and a return is
made to the main proqram, by-passing the economic routines. The maximum
tabulated benefits for each month are added to obtain yearly maximum
benefits, VMAX. TIf the month number indicated on the benefits table is
larger than the current month, I, tables for all months up to that one
are equated to that table. A value of VLEFT for each function and control
point is initfated at maximum annual tabulated benefits for later
determination of remaining benefits.

SECTION B: The DN-loop for each year is started (within the benefit
type O0-Toop). If LECON exceeds 1, unallocated monthly benefits are to be
printed. Then some summation variables are initialized to zero and the
control-point 7N-loop is started (within the benefit and year D0-loops).
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Yonthly allocation ratios for each reservoir at and above the control
point are read, and total change in flow from preproject conditions for
each month is read from tape 3. Then a second D0-loop for benefits
functions is constructed within the three existing DN-loops.

SECTINY C: The indicator I8 is neqative to indicate that this is the
first pass through the routine for this benefit function. The hydrologic
quantities for each month are read into the QO array. A month D0O-loop
is used to look up the benefit value for that month's hydroloqgic variable,
and the benefit value is stored in the TMPP array. Hydroloaic quantities
that correspond to the benefit type designated by the outer DN-loop
are read fraiw tace 3, by-passing other hydrologic quantities on tape 3.
“hen by-passed quantities are flows (IE = 1), it is necessary to read
tape 3 twice for project and preproject flows. The benefit for each
interval is added to the V and VU arrays to determine total value under
allocated and unallocated conditions. The benefit is also entered in
the BEN array to obtain the gain in benefits with the project. Some
sums are obtained, and benefits are subtracted from the VLEFT array to
obtain remaining benefits. When the month D0-loop is completed for any
benefit function not based on streamflow (IE # 1), monthly benefit print-
out is made, if specified, and computation for that benefit function is
complete., [f the benefit function js based on flow, the negative value
of 1B causes a transfer back to compute benefits that would occur without
reservoirs., At this time, IB 1s set to zero and reservoir effects are
subtracted from flows. Benefits are obtained fron the benefits tables
for each modified flow and stored in the TMPP array. These are then
subtracted from those previously computed that were stored in the BEN
array, and the differences are stored in the same array. After this is
done for every month, the computed increase in benefits is allocated to
upstream reservoirs, if there are upstream reservoirs. The remaining
project benefits are then stored in the BEN array. A branch back for
computing preproject benefits is made. 1B is set to 1, and preproject
flows are read from tape 3 and stored in the Q array. These are used to
compute preproject benefits, which in turn are subtracted from the project
benefits (REN) and the difference stored in the BEN array. The preproject
benefits are also subtracted from the V and VU arrays. Monthly benefits
are then printed, if specified. When the control-point DN-loop is completed,
total monthly benefits are orinted, if specified. The year counter is
incremented, and the year 00-loop continued. After the year M-loop
is completed, the number of economic functions actually used (NEA) is
checked, and the economic functions 01-loop {s continued. Y“hen it is
cunpleted, 4E is set to MEA for efficient printout control.

SECTINN 3: Benefits are next printed, as indicated in headings. Sums
are initiated at zero, and a variable TMP {s the reciprocal of the
accumulated number of years of henefits. The unallocated benefits (VU)
are multiplied hy T¥P (to obtain averaqge annual values), sums for all
types of benefits are computed, and the resulting quantities are printed.
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Next, allocated benefits (V) are multiplied by TMP to obtain annual
values, sums for all benefits are computed, and the resulting values are
printed.

Next, total benefits obtained by project operation, including all
values obtained without (before) the project, are computed from VMAX
(maximum tabulated benefits) and VLEFT (benefits left or unattained) and
stored in the V array. Sums are computed and quantities are printed.

Total potential benefits (VMAX) consist of maximum tabulated
quantities in the benefits tables. These are added and printed. Remaining
benefits (VLEFT) are potential benefits minus benefits attained with the
project. These are added and printed. A return to the main program is
then made.

10. SUBROUTINE REARNG DESCRIPTION

This subroutine, which is called only once from the main proqram,
accepts output data retrieved by subroutine BINTP, designates the
rearranging to be done and print formats to be used, and sends it to
subroutine OUTPT for rearranging and printout. The common statements
contain variable names that are convenient to this subrcutine and not
necessarily the same as in other segments. These are designed to automatically
store in memory the quantities transferred from one subroutine to the
other. It should be noted that DLTAl overlaps intenticnally into
DLTA2 and DLTA3, whose variables are not used in the program. Care
must be taken to be certain that DLTAl occupies the low order address.
Functions to be arranged that are designated by the subscripted
variable IRG in the main program are here designated I1 to 110 corresponding
to IRG(1) to IRG(10).

Format specification for key printout in subroutine OUTPT is placed
in storage here to facilitate the designation of format when calling
OUTPT. Each time that NUTPT is called, one format starting with I, one
starting with J, and one starting with K are used.

After slewing printer to a new page, ICND is set to zero to
indicate that BINTP {is being called for the first time. In the event
that the study contains more than 50 years of output, only the first 50
years are accepted due to memory limitations, and a message is printed
stating this.

The statements startina IF (I1.LE.0) for I1 throuah 110 then provide
for rearranging each of the 10 variables in turn, as specified and as
described in the following paragraphs.

If 11 {s positive, BINTP is called with a zero value of ICND as
the argument. The second argument is KCPT because the variable being
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rearranged is subscripted for each control point. The study title and
name of the variable being rearranqed are printed. Then OUTPT is called.
If the value of 12 1s 1 or 3, data are arranged by year for each control
point. 1If 12 is 2, data are arranged by control point for each year.

If 12 is 3, it is changed to 2 upon the first return and NYTPT is

called again in order to produce both arrangements.

The identical procedure is used for the next six variables, 12
through 17, The variable ICND is changed to 1 in BINTP the first time
it is called.

Variable I8 is storage change, and it is obtained from variable
17, storage at end of interval. BINTP is called only if it has not
already been called for variable 7, to read storage. The storaqe chanqges
are computed by subtracting the end-of-preceding-month storage from end-
of-current-month storage and placing in ARRAY., Likewise the end-of-
preceding-year storaqe is subtracted from the end-of-current-year storaqe
and placed in AVA, Then OUTPT is called for earlier variables (I
through 17).

Variable 19 is treated exactly as are I1 through I7.

Variable 110, if positive, calls for rearranging a combination of
quantities associated with reservoir operation. BINTP and OUTPT are not
used for this. If 110 equals 2, only data for reservoirs having power
plants are to be rearranqed. Headings are printed and then a year of
data are read from tape (after rewindina 1). If power is to be printed
in kilowatts instead of thousand kilowatt hours, the conversion is made
for locations having power plants (IPWR positive). For locations without
power plants, the power operations are bypassed, and different print
statements are used. Rearrangement under I10 is for all years for
one station at a time,

11.  SURRQUTINE NUTPT DESCRIPTINM

This subroutine is called from subroutine REARNG each time that a
different variable is to be printed out in a particular rearranged form.
Data obtained in REARNG are placed in the arrays ARRAY and AVAH and trans-
ferred in common with common statements DLTAl, DLTA2 and DLTA3 used only
for ARRAY, usinqg dummy variables and intentional overlap. In the
subroutine name arqument, ITST contains information pertinent to which
variables are to be printed in rearranged form, IND gives arrangement
information; and IFMT, JFMT and KFMT are format specifications composed
in subroutine REARNG,

The subroutine contains two main parts. In the first part, printout
fs by years for each location (year DN-loop inside location DN-loop), and
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printout in the second part is by locaticn for each year (location DO-loop
inside year DN-loop). If IND is 1 or 3, the first part is used, and if
IND is 2, the second part is used. When IND is 3, it is changed to 2 in
subroutine REARNG as the printout for the first part is completed, so

that both arrangements are printed out.

If ITST is 1, variables printed in turn are unrequlated flows, river
flows and desired flow shortaqges, for which quantities are available at all
control points. Consequently, headings are printed without further testing,
and quantities for each year are printed. Averages are computed for each
calendar month at each station and are printed before printout for the
next station starts.

If ITST is 2, variables printed in turn are diversion and diversion
shortage, and these are available only for control points havina a nonzero
value for IDIV., Headings are printed for these control points, and data
are printed exactly as for the cases where ITST = 1,

If ITST 1s 3, minimum-flow shortages are printed for locations havinag
minimum-flow requirements specified (where OM2 is nonzero). Headinas are
printed for these locations and quantities are then printed as for those
where ITST = 1,

If ITST is 4, change-in-storage is printed for all reservoir locations
(IRES positive). If ITST is 5, end-of-period storages and elevations are
printed in turn. fperations are the same for both of these and similar
to operations described above. For change-in-storage, totals for each
calendar month are printed, whereas averages are printed in the cases of
storages and elevations.

In the second main part of the program, operations are the same as
described above for the first part, except as noted for arranacement and
except that headings need not be repeated.

12. SUBRNUTINE BINTP DESCRIPTION

This subroutine is called from subroutine REARNG, each time that a
rearranging operation is to be performed. Its purpose is to retrieve
information from tape 4 that is needed for rearranging into convenient
summaries at the end of a simulation study.

Large arrays are set up in common with unrelated variables in other
segments of the program simply as a convenient means of manaaing the
rearranging without using extra memory space only for this purpose. It
should be noted that one array (ARRAY) overlaps intentionally into two
more common areas that are reserved for this purpose.
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Variables to be rearranged (and only those to be rearranged) were
written on tape 4 in the main program. For this reason, the number of
tape records to be skipped in order to arrive at the information to be
read from tape 4 must be calculated. This is done the first time that
BINTP is called (when ICND = 0) by counting the number of variables to
be rearranged (I0) and identifyina the storage sequence number of each
variable to be retrieved (IND(I)). 1t should be noted that Variable 8
is chanqe-in-storage. These will be calculated in REARNG from end-of-
period storage values (Variable 7) which need be read only once. Also,
retrieval of Variable 10 data is accomplished in REARNG without calling
BINTP,

Values of IRG are first searched to find tiie first variable to be
rearranqged, As soon as one is found, its value of IND(I) is set to
zero to signify that it will have been rearranged when the next search
is made. Tape 4 is then rewound, and the annual and monthly information
is read from tape on year at a time. This sequence of read operations
is done for as many other variables as there are to be rearranged. In
this operation, IDN is the number of records to he skipped before readinqg
the desired information each year, and IDNN is the number to be skipped
after readinag the information that year. As soon as data for all years
are read, ICND is set to 1 to signify that subsequent calls for BINTP are
not the first call, and a return to REARNG is made.

When RINTP is called after the first time, a transfer is immediately
made to search for the first subscript of IND(I) where the value is
positive, which signifies the next variable to be read from tape. Then
IDONN is set to the number of variables to be rearranged later, and IDN
is computed as the number of variables already rearranqged. If variable 9
is being rearranqged, IDN is reduced by 1 when both variables 7 and 8 have
been rearranqed, because they use the same tape record each year. The
tape is then rewound and for each year, ID" records are skipped, a
record is read, and IDWN records are skipped. In the case of reading
variable 9 (elevation), annual totals or averages are not used, so the read
format is different, as shown in the listing.
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PROGRAM USAGE

13. USE OF TAPES

Input and output are controlled by read and write statements using
logical tapes 5 and 6 respectively. Other tapnes are used in the binary
mode as scratch tapes only. Tape 4 is used in subroutine INOUT as a
“reread" unit. Because cards may be omitted for default values, the
order of the data may vary. Cards are read, identified and written on
tape 4. Identification is made from the two-character code in columns
1 and 2 and is used as a means of determining the sequence of the data
as it is written on tape 4. The sequence is then used to read from the
tape. Tape 2 is used for saving all annually changing quantities,
which are retrieved in the main program as needed. Tape 4 is again used
with tape 1 in the main program for writing output information to be
rearranged. Two different tapes are used, because the type of rearranging
is different in different operations, and it is necessary to store a
year of data at a time on tape 1 due to limiting array sizes. They are
read in BINTP and REARNG. Tape 3 is used in the main program for writing
data needed in the computation of economic benefits in subroutine ECON.

14, CHANGES OF DIMENSIONS

Changes of dimensions of variables may be required if systems are
studied that are larger than can be accommodated by the programs as
written. Also, dimensions may be reduced to minimize the use of core
space in the computer. WYhen changes are made, dimensions of all variables
having a common dimension and the dimension 1imit should be changed
identically.

If the number of computation intervals per year (KPER) is chanqged,
care must be exercised to assure that input specifies the changed number
of days in each computation interval. While monthly intervals are
normally used, any regular or irreqular interval can be used.

In changing dimensions, it should be recognized that the number of
reservoirs or the number of diversions cannot exceed the number of control
points, and that the number of power plants cannot exceed the number of
reservoirs.

It is good practice to use a unique dimension for each set of
variables so that future changes can be made easily and so that mistakes
are reduced.

Groups of varfables that should have uniform dimensions are tabulated
below along with the corresponding dimension 1imit.
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KCPT (40): ARRAY, AVG, CNTRL, CPT, ICPT, ICSE, IDIV, IDIVR, iE, IEV,
IOPER, IPRN, TPWR, IRES, IRESM, ISHQ, ISRCH, ISYSR, IUPQI, IUPST, NDIVR,
NFLW, NRESR, NSH2, NSHMN, NSHP, NSHPS, NSTOR, NUPQI, NUPST, N2NDX, NA, QCONS,
QDIVR, NI, QIT, QINDX, QL, QLKG, QM2, OMAXA, OMIN, QMIN2, OMINA, QMINS,

QMX, QOUT, NNTMX, QPREP, SCNS, SHMX, SHMX2, SHPMX, SHRT2, SHRT(, SPSMX, SQ,
SQA, SOI, sqQL, SQMN, SSH2, SSHQ, STORL, SYCNS, SYPRE, SYQ, SYQA, SYNI,
SYQL, SYOMN, SYSH2, SYSHQ, TMPP, V, VLEFT, VMAX, VU,

KRES (30): AREA, CEVAP, EFCY, EL, ELEV, EVP, EVTMP, IRESM, ISERV,
ISHR, NSERV, PG, QCAP, QO, QOMN, QOMNA, NOMNB, QOTMN, SEVP, STOR,
STORI, STORA, STORB, STRAV, SYEVP.

KDIV 125!: DINDX, IDBAS, IDIVR, IDV, ISHDV, NDVSH, QDIV, QDIVA,
QDIVsS, D, SDIV, SDV, SDVA, SHDMX, SSHD, SYDV, SYDVA, SYSHD.

KPWR (20): COCEL, HEAD, IDPR, IPOW, IPR, IPX, IRESP, NOVLOD, PFMAX,
PGAU, PKPWR, POWR, POWRP, PWRMX, QOT, SYSSP, TL, TLWEL, TWEL.

KPWRS (2): TIRESP, NRESP, NSRTP, PG, PWRS, SYMSP,

KPWR + KPMRS (22): PINDX, POWER, PWER, SHRTP, SPMX, SPR, SPWR, SSHP,
SSP, SYPMX, SYPR, SPYWR, SYSHP, SYSP, SYSYS.

KPER (12): APERD, APRD, ARRAY, BEN, CNTRL, CSTI, CSTO, ELEV, EVAPD,
EVP, ICSE, TPER, ISTOR, NDAYS, NSTOR, POWER, POWR, POWRP, PWER, PWRS, 0,
oL, NCONS, 0DIV, QDIVA, NDIVS, QI, QII, QL, QMIN, QMINZ, QMINA, QMINS,
oMx, QPREP, SHDIV, SHRT2, SHRTP, SHRTQ, SM, STORB, STORL, SYSSR, TEMP,
TMPR, TMPX,

KSERV (19): [ISERV,

KUPST (18): TUPST,

KUPQI (10): TIuPQI, NUPQI.
KL (8): PG, PGT, N0, QOT, STORL.

KQIL (90): ™o, RTIO.

Several dimensions are fixed in the program and can be chanaed, but
a very careful check must be made to assure that correspondinq changes are
made at all pertinent points in the program.

Nf particular importance when any changes of dimensions are made is
to check the sizes of three common statements labeled DLTA and the common
statement labeled GAMMA in the main program to assure that space needed and
the dimensions of ARRAY and AVG are consistent in subroutines BINTP, OUTPT
and REARNG with dimension space in the main program.
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EXHTRIT 1

FLAY CHART




GENERAL FLOW CHART

RESERVOIR SYSTEM ANALYSIS

INITIALIZE

NO ECONOMIC

EVALUATION
?

CALL INOUT

READS CARDS, STORES CARD
IDENTIFICATION, WRITES

ON A SCRATCH UNIT, USING
STORED ID, READS FROM
SCRATCH UNIT THE APPRO-
PRIATE VARIABLES.

ASSIGNS DEFAULT VALUES TO
VARIABLES NOT READ. PRINTS
INPUT DATA.

CALL ECON

EVALUATES BENEFITS FOR
THE VARIOUS PURPOSES
AT SPECIFIED LOCATIONS
AND TO SUMMARIZE THE
BENEFITS IN FORMS
USABLE BY PLANNERS
AND MANAGERS

REARRANGE

CALL COMP

PERFORMS THE DETAILED
SYSTEMS COMPUTATIONS
FOR AN ENTIRE YEAR.

PRINTS OUTPUT
AT EACH CONTROL
POINT UNLESS

SPECIFTED OTHER-
WISE.

FND
YEAR LOOP

CALL REARNG

REARRANGES OUTPUT SO
THAT QUANTITIES CAN BE
PRINTED EITHER BY
CONTROL POINT OR BY
YEARS.

EXHIBIT 1




FLOW CHART
RESERVOIR SYSTEM ANALYSIS
MAIN PROGRAM

[ |

PRINT LONC-TERM
AVERAGES,
SHORTAGE INDEXES

FOR EACH BENEFITS COMPU-
TATION LOCATION, COMPUTE
RATINS OF RESERVOTIR

INITIATE JOB SUMMARY CONTRIBUTIONS FOR
VARIABLES BENEFITS ALLOCATION
CALL TNOUT

WRITE ON UNIT

3 THE RATIO
PLOW, STORAGE
AND POWER OUT-
PUT DATA NEEDED
FOR BENEFITS
INITIATE VARTABLES FOR ALLOCATION
YIELD OPTIML..TION

CALL ECON

CONVERT OUTPUT UNITS.
COMPUTE LONG-TERM

ey "“;\ AVERAGE OUANTTITIES.

PRINT OUTPUT
DATA

READ ANNUAL CALL REARNG
DATA FROM
UNIT 2
END CONTROL
POINT DO-LOOP
CONVERT UNITS. MULTIPLY A

DFMANDS BY CFLOW WHEN
OPTIMIZING YIELD

WRITE REARRANGE
ARRAYS ON UNITS
164 1F

CALL coMp NECESSARY

COMPUTE CUMULATIVE AVERAGES
AND SHORTAGE INDEXES.

FOR EACH MONTH IN JOBS
OPTIMIZING YIELD, CHECK
MAXIMUM RATIO OF SHORTAGE
AND MINIMUM RATIO NP
UNUSED CONSFRVATION

STORAGE TN DFMAND

SINCE RESERVOIRS WFRF

LAST FULL.

MX=1, NCPT
CONTROL PT
DO-LONP

COMPUTE NEW ESTIMATE OF }
OPTIMUM YIFLD
|

EXHIBIT 1 -2-




SEY CONSTANTS POR ZACH
PERIOD.
MAKE SHORTAGE DECLARATION,
IF ANY,

| START OPERATION COMPUTATION
POR FACH ITERATION

FLOW CHART
RESERVOIR SYSTEM ANALYSIS
SUBROUTINE COMP

NO
YES

SET REQUIRED DIVERSION
OR RETURN FLOW, ADD TO
ENTIRE LOCAL PLOW,

“o J
YES

SET CRANNEZL CAPACITY AND
CONSTRAIN ALL UPSTREAM
RESERVNIRS, SET MINIMUM
RELEASES, (INCLUDING
TARGET DIVERSION) POR
LEAKAGE MINUS TARGET
DIVERSION,

COMPUTE :

PERIOD AVERAGE OUTLET CAP.,
RESERVOIR AREA.

ELEVATION, POWER
EPFICIENCY, USING START-
OP-PERIOD STORACE POR
PIRST ITERATION

COMPUTE RELEASE REQUIRED
FOR POWER, 1P IT IS
CONTROLLING, SET AS
TARGET FLOW.

END CONTROL
POINT DO-1NOY,

COMPUTE RELEASE (Q0) TO
DRAW RESERVOIR TN EACR
LEVFL WITH ZERD RELEASE
PROM UPSTREAM RESERVOIRS.

SET DESTRED FLOW AS TARGPT
LM,

YES

COMPUTE FOR EVERY RESERVOIR
AT OR AROVE CONTROL POINT
THE RELEASE (PG) REQUIRED
TO DRAW EVERY RESFRVAIR TN
FACH LEVFL, SURJECT TO
RELEASE COMMITMENT AND
POWER USABLE [N FACH SYST®M.

POR WATER-SUPPLY PURPOSES,
COMPUTE FOR EVERY RESERVOIR
AT OR ABOVE CONTROL POINT
TRE RELEASE (QOT) REQUIRED
TO DRAW EVERY RESERVOIR TO
PACH LEVEL, SUBJECT TO
RELEASE COMMITMENT AND
OUTLET AND CHANNEL CAPACITIES.
MAINTAIN RELZASES COMMITTED
FOR SYSTEM POWER GENERATION
AT UPSTREAM RESERVOIRS.

S

CHECK SURCRARGE ROUTING
AND ALLOW STORAGE ABOVE
FULL POOL, TP INDICATED.
CHECK SPILL - THROUGR ~
DIVERSION ROUTINE AND
MODIFY DIVERSION, Q0 AND
OOT AS INDICATYD.

FOR NON RESERVOIR CONTROL
POINT, COMPUTE TRE FLOW
(QOT) THAT WOULD OCCUR

IF ALL RESERVOIRS WERE
DRAWN TO EACH LEVEL.

brvEpson NO

YES

COMPUTE DIVERSION SRHORTAGE,
TP ANY, AND ADJUST DIVERSION
AND FLOW QUANTITIES
ACCORDINGLY .

LOCATE LEVEL TO WHICH ALL
RESEZRVOIRS AT OR ABOVE

CONTROL POINT MUST BE
DRAWN TN ORDER TO OBTAIM
DESTRED PLOW.

EXHIBIT 1




BELOW 2

SUBROUTINE COMP (Cont'd)

BETWEEN 2 & NFL

PROVIDE (a) PRIORITY FLOW
ONLY TO THE EXTENT THAT
WATER IS AVAILABLE OR (b)
FLOW OBTAINED BY DRAWING
ALL RESERVOIRS TO LEVEL
2 IF THIS IS GREATER.

LEVEL
ABOVE NFL
ASSIGN FULL DESIRED
CONSERVATION RELEASES TO ASSIGN CONSERVATION
(WATER SUPPLY) RELEASES
ALL RESERVOIRS AND THEN
TO ALL RESERVOIRS AND
CORTROL L oSARY FLOOD INDICATE OPERATION
CONTROL RELEASES AND
INDICATE OPERATION CONTROL.
CONTROL. IF FLOOD-

CONTROL RELEASE IS LESS
THAN INDICATED CONSER~
VATION RELEASE, REDUCE
THE LATTER ACCORDINGLY,

COMPUTE FLOW, DIVERSION
AND DIVERSION SHORTAGE,
IF ANY.

EXHIBIT 1

/ D oo @
POINT DO-LOOP }

MX=1, NCPT

CONTROL POINT
DO-LOOP

RESERVOIR NO =®
?

YES

COMPUTE INFLOWS, PRE-PROJECT
FLOWS, END-OF-PERIOD STORAGE,
PERIOD-AVERAGE STORAGE.
COMPUTE END-QP-PERIOD
ELEVATION AND POWER PLANT
CAPABILITY.




SUBROUTINE COMP (Cont'd)

TAKING CONTROL POINTS IN
REVERSE ORDER, ALLOCATE
ALL CONSERVATION FLOWS
TO RESERVOIRS TMMEDIATELY
UPSTREAM,

COMPUTE POWER GENERATION Y

COMPUTE POWFR GENFRATED AND
USABLE IN LAST PASS AND
SYSTEM POWER GENERATED 1P
ALL RESERVOIRS WERE DRAWN
™ EACH LEVEL, SUBJECT TO
FLOW AND POWER COMMITTMENT
AND TO USABLE GENERATION
CAPACITY.

DETERMINE LEVEL TO WRICH
RESERVOIRS MUST BE DRAWN
IN ORDER TO DEVELOP
SYSTEM POWER. ALLOCATE
SYSTEM POWFR TO POWER
PLANTS.

O

YES

COMPUTE POWER SHORTAGES
AND ANNUAL SUMS. COMPUTE
STORAGF. AND PLOW SUMMARIES.

END CONTROL
POINT DO-LOOP

END PERTOD
DO-LOOP

5 EXHIBIT 1




INITIALIZE VARIABLES TO
DEFAULT VALUES

NO

YES

READ TITLE CARDS

READ TITLE
FROM UNIT 2

READ J1 CARD

PRINT HEADING
TITLE AND
J1 CARD

(READ CARD INTO A

JOB CONTROL CARDS

TFMPORARY ARRAY (ICRD)
IN "A" PORMAT

WRITE ON
UNIT 4 THE
ARRAY ICRD

STORE THE CARD IDENTIPI-
CATION IN AN ARRAY (IBR)

NO YES

EXHIBIT 1

SUBROUTINE INOUT

ENDFILE 4
REWIND 4

USING ARRAY IBR READ
APPROPRIATE J CARDS
PROM UNIT &

PRINT JOB
CARD
VARIABLES

(READ CARD INTO A

>

CONTROL POINT SEQUENCE CARDS

TEMPORARY ARRAY (ICRD)
TN "A" PORMAT

WRITE ON
UNIT 4 TRE
ARRAY ICRD

STORE THE CARD IDENTIFI-
CATTION IN AN ARRAY (IBR)

NO ~cp or ®
CARD?

YES

ENDFILE 4
REWIND 4

USING ARRAY IBR

READ APPROPRIATE
CONTROL POINT SEQUENCE
CARD FROM &4

PRINT CONTROL
POINT SEQUENCE
VARIABLES

READ ANNUAL DATA AND

ECONOMIC DATA, IF
NECESSARY

{WRITE ON UNIT 2 THE
ANNUAL DATA AND
BCONOMIC DATA

ER OR T1
CARD?




EXHIBIT 2

VARTABLE DEFINITIANS




A(X)
AL

AMOS
ANDYS
ANYR
ANYRS
APERD(])
APRD(I)
AREA(M,x)
AREAY
ARRAY
ATMP
AVE(I)
AVG
BEN(I,J)
BLNK
CACPY

CCFS
CEVAP(M)

CFLQD

Cxw

CFLOw
CLoCL

CNST

CNsTl
CNSTD
CNTRL(TIsM)
CONSTY

CPT(M,K)
CPWR

CQOBL(IP,K)

cas
cse
csTI(I)
csra(ly
cY

crx
DINDX{ID)

e 68 4 3 8 8 2 28 8% 4 2222 ]

ECVAL(TI, M, e

EFCY(™,X)
EFFCY
EFYCIP)
EL(M,K)
ELEV(Is™)

EVAPO(D)
EvPil,™)

gEveo
EVINP (M)

BENEFIT FUNCTTON NAME

STCRAGE LEVFL AT RESERVNIARS AROVE A GIVFN PNINY
TIME

DEFAULT NAMES OF TIME INTERVAL(FQUATEN YO APRN)
NUMBER NF DAYS IN A GIVEN CNMPUTATINN INTFRVA(
NUMBER OF YEARS ROUTED ALREADY, EXCLUNING CURRENT YFAR
NUMRER OF YPFARS RCUTEN ALREADY , INCLUDING CURRFNT YEAR
NAME 0OF TIME INTERVAL (FIRSTY RPART)

NAME NF TIME INTERVAL (REMAINING PART)

TABLE VALUE OF ARFA IN ACRES FOR RESERVFNIR M

AVERAGE RESERVOIR AREA IN ACRES DURING PERINMD

TEMPORARY ARRAY FNOR STURING ITEMS TA RE REARRANGEND
TEMPORARY VARIARLE

AVERAGE GQUANTITY DURING INTERVAL 1 FOR RPERIND OF STUDY
TEMPORARY LOCATION FOR THWE AVERAGE NF ITEMS TN AE ARKANGEND
BENEFIT IN DOLLARS FOR TIME INTERVAL Y AND FUNCTINN
HOLLERITN CODE FOR RLANXS

COEFFICIENT TO CONVERT FROM ACREeFEET
METRIC SYSTEM) TO DESIRED UNITS
COLFFICIENT TO CONVERT FROM CFS (CMS FOR METRYIC SYSTEM) TN
DESIRED UNITS
COEFFICIENT OF
RESERVOIR ™
COEFFICIENT GREATER THAN | BY wHICK
RESERVOIRS I8 MULTIPLIED TQ PRQOVINE
FLOOD CONTROL RELEASE DETERMINATION
CANVERSION CONSTANT TO CONVERY FLQOw
100 PERCENT EFFICIENCY

COEFFICIENT TO ADJUST YIELD TNmARD NPTImMym

COEFFICIENT LESS ThAN | BY WRICHN LOCAL INFLNw RELNw RESERVNIRS
13 MULTIPLIED TN PROVIDE CONTINGENCY ALLOWANCF FOR CCNSFRVATION
RELEASES

CONSTANT T CONVERT AVERAGE KILOWATTS FOR PFRTIOD TO THOUSAND
KILOWATT WOURS

CONSTANTY wHICH, wHEN PUSITIVE, CONVERYS [NFLOW RATE UNITS TO CFS
(CM3) AND, WHEN NEGATIVE, CONVERTS (wITHOIT NPGATIVE SIGNY INFLN
VOLUME UNITS YO ACRE®FEET (THRNUSAND CIIBIC METERS)

CONSTANT SIMILAR YO CNSTI BRUY APPLIED TO ALL FLNW REGUIREMENTS
LEVEL OF RESERVOIR STORAGE AT END DF COMNPUTATION INTERVAL I AT
LOCATION ™

CONVERSION CONSTANT TN CONVERT FLOW RATE TO VNOLUME PER NaY
CONTRAL POINT NAME AT LOCATION M

CONSTANT YO CONVERY CFSeFEEY OR CM3«MFTFRS TO TWOUSAND XILOGwWATT

AT A GIVFEN

(THOUSAND CHBIC “FTFRS FQOR

RASIN REFERENCE EVAPNRATION (EvaPQ) FCR

LOCAL INFLOw RELCW
CONTINGENCY ALLPwWANCE FMR

TIMES HFAN TO PrPwFR/DAY AT

HOURS

TABLE VALUE QOF STORAGE OR CQUTFLOW AS INDEX NF PFAK PCWER CAPACIT
AT PLANT 1IF

CONSTANY TO CONVERT CFPS TO ACREFEET (CMS TN TWNUSAND CURIC
METERS) FOR INTERVAL

CONSTANY TO CONVERT ACRE=FEETY TQ CFS8 (THOUSAND CURIC METERS TN
CMS) FOR INTERVAL

CONSTANT YO CONVERT INFLOWS TO CFS (CMS8) FOR INTERVAL 1

CONSTANT TO CONVERT WATER REQUIREMENTS TO CFS (CMS) FOR INTERVAL
1

CONSTANT YO CONVERT RATE FOR INTERVAL TP AVERAGFE ANNUAL RATE FQR

SAME VOLUME

COEFFICIENT TO CONVERT POWER UNITS
SHORTAGE INDEX FOR A NIVERSION 10,
SHORTAGES FOR 100 YFARS,
OF THE ANNUAL REQUIREMENT
ECONDOMIC VALUE IN TABLE FOR STATION M, INTERVAL I AND FUNCTION L
TABLE VALUE OF POWER PLANY EFFICIENCY VS, STORAGE AT (OCATINN M
POWER PLANT EFFICTIENCY , INCLUDING TURBINE LNSSES, FCR ALL PLANY
INTERPOLATED VALUE OF POWER PLANT EFFICTIENCY AT IP

TABLE VALUE OF WATER SURFACE ELEVATION FOR RESERVNIR ™

RESERVOIR wATEReQURFPACE ELEVATION FNR LNCATION M AT FND 0OF PERIN

Sum™ NF SQUARFS OF ANNUAL
FACH SHORTAGE REING EXPRESSED AS A RaT!

I

EVAPORATION IN INCHES (MM) FOR INTERVAL ] USED A8 RFFERFNCE FDR
ALL RESERVOIRS

EVARCORATION IN ACRE«FFET (THOUSAND CURIC METERS) FQOR PERIND I AN
RESERVOIR M

EVAPO EXPRESSED IN FEET (METERS)

EVAPORATION IN STORAGE UNITS AT RESERVOIR M

EXHIBIT 2




FACTR
FLwWU
HEAD(IP)

HWYVAL(I, ™M, )e

!

It
12
13
14
18
16
17
18
19
110
18
IBLK
18R
IBRN
1co
1CND

ICONS

ICPT (M)
ICRD
ICSEC(T, ™)

10
10B8AS(10)
IDG3TY

IDN
IDIV(™)
IDIVR(~,x)

IDPR(1IP)

IoY
Inv(1o}
IDVPR

10vsp
1E(J, ™)

TECON
[EvIM)

IEVYR

I¥C
1FLOw
IPMY (N)
Ix00E

ILsy

INDUD)
INUm

10NE
I0OPER(IR)

1P
IPER(I)
1PERA
1PNTY
IPOwW (™)

ExwIBIT 2

FACTOR RY WHICH STYORL WILL BE MULTIPLIED

DEFAULT Naump NF FLNW UNIT(CFS)

HEAD IN FEpPYT (MEYERS) UON POWER TURBINE AT IP

HYDROLOGIC VALUE IN TABLE FOR STA M, INTERVAL I AND FUNECTION L
INDEX FNR eNuPUTATION INTERVAL

IRG(Y)

IRG(2)

IRG ()

IRG(4)

IRG(S)

IRG(6)

IRG(T)

IRG(8)

IRG(9)

IRG(10)

TEMPORARY INDICATOR

HOLLERITYN ¢cNDE FOR RLANKS

ARRAY FNAR STNORING SEGQGUENCE NF CARDS READ
EQUATED T0O 18R TO BE USED IN A 'COMPUTED GO TO!
VARTARLE UQFD TO READ TWE CARD IDENTIFICATION
INDICATOR, WwWHEN ZERQ THE ITEM BEING READ (CFF TWE SCRATCH FILF
IS THE FIRST ITEM TO RE REARRANGED

POSITIVE VALUE GIVES PRIORITY OF CONSERVATINN RELFEASE QVER FLNOD
CONTROL REQUIREMENTS

COANTROL PNINT NUMRER

ARRAY FOR REANDING CARDS IN ALPHAMERIC FNRMAY

IDENTIFICATION OF CONTROLLING ITEM FOR RELEASE AT RESFRVQIR ™
DURING PERINND I, PORTION OF NUMBER BEFORE LAST 2 DIGITS 18
CONTROLLING LNCATION NUMBER AND LAST 2 NIGITS SWOw CONTROL A8
FOLLOWS® §, MINIMyUM FLOW REQUIREMFNT 2, POwWPR REQUIREMENT

3, FLNOD CANTROL RELEAJE

IDENTIFICATION NUMBER FOR DIVERSION (READ ORDER NUMRER)
STATION USEN AS BASE FOR RETURN FLUW CCMPUTATION

INDICATOR, PNSITIVE VALUE CALLS FOR DIAGNOSTIC PRINTQUY
COUNTER FNR TAPE READ RECORDS

SAME A8 ID FOR DOIVERSION LOCATED AT PQINT ™

SAME A8 ID FOR DIVERSIONS LNCATED IN THE ARFA TRIRUTARY AROVE
CONTROL PNAINT M AND BELOW ALL UPSTREAM RESERVNIRS, INCLUDING ANY
DIVERSION AT % THAT TAKES OUT DIRECTLY FRC™ TWE RFSERVOIR

(IF ANY), AYPASSING THE POWER PLANT(IF ANY)

INDENTIFICATION NUMBER UF DUWNSTREAM RESERVOIRS THAT CONTROLS
TAILWATER ELEVATINN AT 1P

THE LAST T4 NIGITS GUF THE YEAR CN CARDS InNeY(

CONTROL POINT LOCATION NUMBFR FCR DIVERSION ID

INDICATNR, WHEN NEGATIVE PREVENTS RUFFER SYNRAGE USE FQOPR
DIVERSIONS

INDICATQR, PNSITIVE VALUE CAUSES FLOw IN EXCESS OF CHANNEL
CAPACITY T ENTER DIVERSION

INDICATOR WHEN PQOSITIVE CALLS FOR ECHNCOMIE PVALUATION FNR
FUNCTION J AT STATINN M

INDICATOR, PNSITIVE VALUE CALLS FOR ECONOMICS COMPUTATINN
INDICATOR, PASITIVE vALUE CALLS FOR READING DIFFERENT EVAPORATIO
PATTERN FOR RESERVOIR ™

INDICAYOR, PNSITIVE VALUE CALLS FOR REANDING DIFFERENT EVAPQORATID
PATTERN EACH YEAR

INDICATOR WWEN POSITIVE TwaT CPERATION IS FOR FLOND CONTRAL
CONTROL PNINTY NUMRER FOR YIBLD CPTIMIZATION

FORMAY CODING SPECIFIED IN SURARDUTINE REARNG

ARRAY CONTAINING IOENTIFICATION CCDES FOR ALL CARDS TWAY COHILD
BE READ IN THE CONTROL POINT LOUOP

INDICATOR wWwWICH DETERMINES TWE LAST CARD wWHERE Twn R MNRE CARDS
ARE REGUIRED TO COMPLETE READING AN ITEM

INODICATOR PNR VARIABLES TO AE REARRANGED

ALPHAMERIC ¢nDE FQR NUMBERS { T0D 9

VARIABLE FNRMAT USEN IN REARRANGING DUTPLY

INDICATOR wHEN NEGATIVE THAT RESERVOIR IR 18 NOT NPERATING
SPECIFICALLY FUOR THE PARTICULAR CONTROL POINT

IDENTIFICATION NUMBER FOR POWER PLANT (READ ORDER NUMRER)
IDENTIFICATINN NUMBER OF INTERVAL I

INENTIFICATION NUMBER OF FIRSTY INTERVAL OF YEAR

POSITIVE VALUFE CAUSES PRINTOUY

INDICATOR, PNSITIVE VALUE CALLS FOR PEAKING CAPACITY A8 &

STATEMENT




IPR(IP)
IPRL

IPRN (M)
IPRNT
IpwKw

IPWPR

IPwR (M)
IPwYR

IPX (M)
IR

IRA
IRES (™)

IRFSM(M,x)

IRESP(K)
IRG (1)
IRG(R)
[RG (Y)Y
1RG (&)
IRG(S)
IRG(s)
IRG(7Y)
IRG(8)

IRG(9)
IRG(10)
IRPT

18gav(v,x)
ISKDV(K)
I18WQ(K)
ISHR(K)
I19mAY
I8PER
ISRCH (™)
I8TNR(I)
I8YSR (M)
1T

1TENP
1Tmp

1ve

1TPa
ITRNS

IT3RVIK)

Irsy
ITun
TUNTT
tuenY

TUPRI (M, )

TuPST(m™,K)

IX

v
IYEAR
Ivm
{vry
1YRA
1780

s 4 8 & 8 8 8 0

FUNCTION OF QUTFLOw (RUNeNFeaRIVER PLANT) AT ™
CONTROL PAINT LCCATION NUMBER FQR PNwER PLANT 1P

INDICATOR, POSITIVE val Ut CALLS FOR PRINTING STYFRAGF LEVELY »ITw
RESERVOIR OPERATION DATA FACKH YEAR

INDICATOR, NEGATIVE VALUE SUPPRESSES PRINTOUT FrR LFrCATION ™
INDICATNR, NEGAYIVE VvALUE SUPPRESSES PRIATDLY FCR EACH YEAR
INDICATOR, POSITIVE vaALUE CAUSES POwWER YO HE CCMPUTFD IN Ww
INSTEAD QOF THOUSAND KWn

INDICATAR, NEGATIVE VvALUE PREVENTS POWER NEMAND FAOM DRA«TING A

BUFFER STORAGE

VALUE OF IP FOR PLANT LNCATED AT POINT ™

INDICATOR, POSITIVE VALUE CALLS POR DIFFERENT PruFR | NA%
YEAR

POSITIVE VALUE INDICATYES THAT RESERVCIR ™ RFLFASE 18 CONTROLLFD
BY SYSTEM PIWER REGUIREMENT

RESERVOIR INDEX NUMRER, RESFRVUIR SECUENCP NUMRER (SED
ourt

SIMILAR 10O IR

RESERVOIR INDENTIFICATION NUMBFR, FQLAL TO ™ (FVFRY RESEQVTIR
MUST RE NUMREREN SamE A8 CONTROL POINT AT TS (£CATICN)
RESERVOIR IDENTIFICATION NUMBER FTR ALl RESERVMNIRS | PSTOFaA~ [ F
LOCATION ™M, INCLUDING RESERVOIR AT ™, IF ANY, 17w NEGATIVE
SIGN FOR RESERVCIRS NOT CPERATEN SPFCIFICALLY FNPR (OATRMLS AT ™
CONTRNL PNINT NLMRER NF PNWER RESFRVOIR In SYSQTF™

INDICATOR, wHEN PCSITIVE, T0 REARRANGE ' NREGULATED FL™ w8
INDICATOR, wHEN PPSITIVE, T REARRANGE RIVER F| w8

INDICATOR, WHEN PQOSITIVE, TC REARRANGF NIVERSIONS

INDICATOR, wHEN POSITIVE, TN REARRANGF NIVERSINAN SHCGTaANES
INDICATOR, WWEN POSITIVE, TO REARRANGF NRESIREN FL"w 9="RTALES
INDICATOR, wWHEN PCSITIVF, TO REARRANGF MINIMUW F{ "n SwiQTALFS
INDICATOR, wHEN PCSITIVE, TC REARRANGF BND MF PFRILN STTRAGFS
INDICATQOR, wHEN PCSITIVE, Tr REARRANGFE C«ANGE N STCRAGE 4T END
OF PERICO
INDICATOR,

Falm

F.Q PLTN?

WHEN POSITIVE, TC REARRANGE FNNmMFePFRINN FLFvaTILNS
INDICATOR, wHEN POSITIVE,) TC REARRANGE RESFRVMIR NaTa
INDICATOR, WHERE POSITIVE, CALLS FOR REPEATING MAE STTRAGE A
FOR ALL LFVELS

LOCATION NUMBER SERVEN RY RESFRVQIR ™

DIVERSINN NUMBER wHFRF SWORTAGE 18 NECLARFD

LOCATION NUMBER WHERE SHCRTAGF IS DECLAREN

RESERVUIR NUMBER USED FMR SHGRTAGE DECLARATT.ON

INDICATOR CALLING FOR SUMMARY CMMPILATINAS

INENTIFICATION NUMBFR NF FIRSY SHCRTAGE INTFRVAL

INDICATNR, wHEN PCSITIVE , ALLOWS SPILLwAY SURCHARGE

STCRAGE AT END CF INTERVAL I, CONVERTED TN INTEAEQ F(R PRINTT 7
POwWER SYS8TeM™ IDENTIFICATION

COUNTER YO COUNY TITLE CARDS NP FCLLCwIANG Jrss
TEMPORARY INTEGER VARIABLE

TEMPORARY INTEGER vARIABLF

TEMPORARY INTEGER VvARIARLE

TEMPDRARY INTEGER VARTIAALF

TRANSFER INDICATOR (PNSITIVF VALUF C£A'SFS SxIp ~F
UNNECESSARY REPETITIONS)Y

INENTIFICATION NUMHER UF DUWASTREAM [NCATT(ON
DOES NOY PROVIDE SPECTIAL RELEASES

INDICATOR SPECIFIFC IN SURRCUTINE REARNG T CONTQTL PRINT T Y
VARTARLE FORMAT USED In REARRANGING OUTPLY

INDICATNR, IF POSITIVE, GUTPUT UNITS ARF 20 N§TaANDAR™

INDICATNR, PUSTITIVE VALUE CALLS Fre CONTINOING CPFERATION RT v
WITH NEW 3YSYEM DATA AFTER NYRS

IOENTIFICATION NUMBER (v CCNTROL POINT ( PSTREAM OF » Twa”™ 13 W07
AT NR ARMNVE A RESFRVOIR CR ANCTHER CONYRDL POHINT PATRFAv [[F v
IDENTIFICATION NUMBER OF RESERVNIRS IMMEDTATE| Y _PSTREAM TF

£

REAN AN TTRER

KB wam]Cm RFSERY B

CONTRNL PNINT » (A RESERVCIRS TWAT RE|EASF waATER 111 &« aw]f=
DRES NUT PASS THROUGH INTERMENIATE RESERVNIRS)
INTERVAL NUMGER
TEMPORARY INDEX
FIRQT YEAR 0NF (PERATINN STUNY
YEAR NUMBER
FIRST YFAR n$ QOPERATINN STULDY
YEAR NUMBEFR
VARTARLE FORMAT USEN In REARRANGING OTRUT
o le FYmYatT Pl




JBRN

JFMTY
JJ,JK

JL
JONE
JPRNT
JTMP
JTwO
JUPQ!

JZERD
K

KA
KCPT

KDAY
KOlv
kDY
KFMY
KJ
KL
KODE

KONE
KPER
KPWR
KPWRS
KQIL

KRES

XSERV
KTw(
KURPGL

xUPSY

KX
KZERO

LA
LCNS

LMY
LSy
LTRC
LTRY
Lx

MDIV
MONST
MFTRC
MP3Ys
MPWR

e (M)
MRES

MT
MX

NC

ExniBlY

INDEX FNR YEAR

INDICATES WHETHER ONE OR ALL OF THE JS THROUGW J7 CARDS HAVF
BEEN READ

FORMAT CODING SPECIFIED IN 3UBRDUTINE REARNG

TEMPORARY yaARIABLES USED YO ARRANGE MONTHS AND NUMBFR OF DAV
ACCORDING t0O 1PERA

NUMBER QOF R CARDS READ

VARIABLE FORMAT USED IN REARRANGING QUTPUT

PRINT CONTRNL INDICATOR, NEGATIVE VALUE SUPPRESSES PRINTOUT
TEMPORARY yARIABLE

VARIABLE FnRMAT USEN IN REARRANGING QUTPUT

INDICATOR, IF POSITIVE CALLS FOR SPECIFYING LOCAL INFLOWS AS
INTERMEDIATF INFLOWS ARETWEEN CONTROL POINTS, IF ZERD OR NEGATIV
¢+ LOCAL INFLOWS ARE FOR AREAS HELOwW UPSTREAM RESERVNIRS
VARTABLE FNRMAT USED IN RFARRANGING QUTPUT

= INDEX FOR tABLE VALUES, CONTRCOL POINT SEGUENCE NUMBER USED FNR

PRINT QUT

TEMPORARY [NDEX

LARGEST ACCFPTABLE (DIMENSINN) NUMBER OF CONTROL POINTS, ALL OF
WHICH MUSY BE NUMBERED BY INTEGERS KCPT OR SMALLER

ARRAY CONTAINING DEFAULT VALUES FOR NUMBER OF DAYS IN A PFRTION
DIMENSION (IMIT OF DIVERSIONS

CONTAINS THF VALUE NOF IDT PRICR TO ITS LAST CHANGE

FORMAT CODING SPECIFIED IN SUBRQUTINE REARNG

TEMPORARY INDEX

DIMENSION | IMIT OF STORAGE LEVELS

IDENTIFICATYION CODES FOR CARDS THAT CNULD BE READ IN THE YEAR
Loop

VARTABLE FNRMATY USED IN REARRANGING OQUTPUY

DIMENSION LIMIT OF PERIODS PER YEAR

DIMENSION LIMIT OF POMER PLANTS

L1411 OF NymBER (OF POWER SY3ITEMS

DIMENSION {IMIT YOTAL NUMBER OF STATION REFERENCES FOR COMPUTING
LOCAL INFLOWS

LARGESY ACCEPTABLE (DIMENSION) NUMBFR OF RESERVOIRS, ALL OF
WHICK MUSY BE NUMBERED BY INTEGERS KRES AND SMALLER AND RF
INENTICAL 1D CONTROL POINT IDENTIFICATION NUMBER FOR THE SAME
LOCATION

DIMENSINON | IMIT OF LOCATIONS SERVED BY ANY NNE RESERVNIR
VARTABLE FQRMAT USED IN REARRANGING QUTPUT

DIMENSION | IMIT OF NON®RESERVOIR CONTROL POINTS DIRECTLY
UPSTREAM (WwITHOUT INTERMEDIATE CONTROL PUINTS) OF ANY CNANTRAL
POINT

OIMENSION (IMIT FOR NUMBER 0F RESERVOIRS (NUPST) NIRECTLY
UPSTREAM NF ANY CONTROL POINT

TEMPORARY INDEX

VARTABLE FNRMAT USED IN REARRANGING OQUTPUT

INDEX FOR RESERVOIR LEVELS USED FOR COURDINATING RELEASES
TEMPORARY INDFX

MAXIMUM STORAGE [EVE[ wHMERE CONSERYATTION DEMANDS ARF GIVEN
PRIDRITY NyPR FLOOD CONTROL

DIMENSION L IMIT USEC IN THE ARGUMENT OF SURROUTINE BINTP
INDICATES AT WHAT LEVEL AN RL CARD waAS OMITTED

ALPHAMERIC CNNE FOR THE LETTER C

ALPHAMERIC CNNE FNR THE LETTER J

TEMPURARY INDEX

CONTROL POINT IDENTIFICATION NUMBER

INDICATOR, WHEN POSITIVE INDICATES THAT A DIVERSINN EXISTS AT TW
CONTROL POINT

NEXT DOSNSTREAM CONTROL POINT

PRSTITIVE VapLUF CALLS FOR METRYIC UNITS

NUMBRER NF pNWFR SYSTEMS THWAT THE PLANT 1S N

INDICATOR, wwWEN POSITIVE INDICATES THAT A POWER PLANT EX]8TS AT
THIS LOCATINN

IDENTIFICAYINN NUMBER OF INPUTY FLOW LOCATION

INDICATOR, wHEN PQOSITIVE INDICATES TYHAT A RFSFRVOIR EXISTS av
THIS LOCATINN

MONTH CF RENEFIT FUNCTINN

CANTROL PNINT INDEX

TEMPORARY yvARIABLE

INDEX EQuUAL TN ZERD DURING FIRST APPRNOXIMATION AND NNE NURING
FINAL COMPUTATION FNR EACKH INTERVAL




NCPTY
NCYCL
NDAYS3(1)
NDIV
NDIVR(M)

NOVSH(ID)
NDVYR

NE

NEA

NEW

NFL
NFLOW
NELW(M)
NEMT

NL

NLF
NLYR

NPER
NPWR
NPwRS
NQYR

NR
NRES

NRE SM
NRESP(IX)
NRESR (M)
NSERV (M)
NSHDYV
NSHMN(M)
NSHP (M)
NSHPS(IX)
NSHQ

NSHR

NaH2 (M)
NSPER
NSRTP(IX)

NSTAR(I,M,x)

NTAB
NTSRY

NUPQI (M)
NUPST (M)

NX
NYRS
OVLOD(IR)

PEMAX(IX)
PG(MsLoIX)
PGAU(X)
PGAUT
PGT(L)

PINDXCIP)

PRKPWR(IP,X)
POWER(I,1IP)

POWR(L,IP)

POWRP(],1P)

POWRT
PUNTTY

NUMBER
NUMBER
NUMBER
NUMBRER
NUMBER

POINT M AND BELOwW ALL UPSTREAM RESERVNIRS,

DIVERSION

RESERVOIR(IF ANY),

CONTROL POINTS USED IN SYSTEM

COMPUTATION CYCLES REQUIRED

DAYS IN INTERVAL !

DIVERSIONS IN SYSTEM

DIVERSIONS LOCATED IN THE AREA TRIBUTARY AROVF CONTROL
INCLUDING ANY

AT ™ THAT IS CONSIDERED vN RE TAKFN DIRECTLY FRNM THE
AYPASSING PUWER PLANTUIF ANy}

TOTAL NUMBER OF MONTHLY SHORTAGES AT DIVERSION ID

NUMBER OF
ANNUALLY

NUMBER OF
NUMBER OF
INDICATOR
NUMBER QOF

DIVERSIONS FOR WHICH REQUIREMENTS ARE TN RE SPECIFIED

BENEFIT FUNCTIONS

BENEFIY FUNCTIONS

FOR STARTING ANNTKER JQB
LOwEST FLOOD CONTROL LEVEL

TOTAL NUMBER OF INPUT INFLOW LOCATIONS

NUMBER OF
VARIABLE

NUMBER OF
NUMBER OF
NUMBER 0OF
SPECIFIED
NUMBER OF

INFLOW LOCATIONS USED TO COMPUTE LOCAL
ORMAT USED IN REARRANGING OQUTPUY
RESERVOIR STORAGE LEVELS

FLOND CONTRNL LEVELS (NORMALLY 2, AT LEAST 2)
LEVELS AT OIFFERENTY RESERVOIRS THAT ARE TO RE
ANNUALLY

PERIODS PER YEAR

INFLOW AY ™

TOTAL NUMBER NF POWER PLANTS IN SYSTEM

NUMBER OF
NUMBER OF
SPECIFIED
TEMPORARY

POwWER SYSTEMS

LOCATIONS FOR wHICH FLOW REQUIRFMENTS ARE TN RE
EACH YEAR

VALUE OF NUPSY

TOTAL NUMBER NF RESERVOIRS IN SYSTEM

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBRER
NUMBER

or
oF
OF
(o]
oF
or
oF
nF
OF
OF
oF
0F
or
oF

INTERVAL I

NUMBER OF

s NUMBER OF
PROVIDE SPECIAL RELEASES

NUMBER OF
RESERVOIR
NUMBER OF

RESERVOIRS AT AND UPSTREAM
RESERVOIRS IN PNWER SYSTEM
RESERVOIRS AT AND UPSTREAM NF LNCATION M
LOCATIONS SERVED BY RESERVOIR M

DIVERSIONS WHERF SHORTAGES CAN RE DFCLARED
DESIRED=PLOW SHORTAGES AT LOCATION M

POWER PLANT SHORTAGES AY LOCATINN M

POWER SHCRTAGES IN SYSTEM IX

CONTROL POINTS WHERE SHMORYAGES CAN RE DECLARED
RESERVOIRS USED IN SMORTAGE DECLARATION

MINIMUM FLOW SHORTAGES AT LCCATION M

PERIODS OF DECLARED SHORTAGE

POWER SHCORTAGES FOR SYSTEM IX

TIMES STORAGE IS IN RANGE K AY LOCATION M DURING

OF A CNNTROL POINT

TABULATED ITEMS IN RESERVOIR YABLFS
DOWNSTREAM LOCATIONS FOR WHICH RESERVOIR DCES NNT

CONTROL POINTS UPSTREAM OF ™ AND NOT AT OR ABNVE A
OR ANOTHER CONTROL POINT UPSTREAM OF M
RESERVOIRS IMMEDIATFLY UPSTREAM OF CONTROL POINT M

(ALL RESERVOIRS THAT RELEASE WATER YO M wWICH DRES NOT PASS
THROUGH INTERMEDIATE RESERVOIRS), EXCLUNING ANY RFSERVOIR AT M

TEMPORARY
NUMBER OF

SUBSCRIPT
YEZARS OF ROUTING

COEFFICIENT (GREATER THAN 1) OF POWER PLANT IP NAMESPLATE
CAPACITY REPRESENTING MAXIMUM PLANT CAPABILITY UNDER OVERLQOAD

CONDITIONS

MAXIMUM POWER FACTOR POR SYSTEM IX

POWER GENERATED AY LOCATION M FOR SYSYEM IX TN REACW LEVEL L
POWER GENERATED AND USABLE AT LOCATION K

TOTAL POWER GENERATFD AND uSaBLE

TOTAL POWER GENERATED TO REACM LEVEL L AT ALL RESERVOIRS 1IN

SYSTEM

SUM QOF SQUARES OF ANNUAL POwWER SHORTAGES AT IP FQR 100 YEAR

PERIQD,
YEAR

EACH SHORTAGE EXPRESSPFD AS RATIN NP RFOUIRED POWER FOR

PEAK POWER IN TaABLEL FOR IP
FOWER IN THOUSAND KwH GENERATED AT PLANTY IP DURING INTERVAL 1

POWER REQUIREMENT IN THOUSAND KwH AT PLANT

1P DURING INTERVAL |

PEAK POWER CAPACITY AT PLANT 1P DURING INTERVAL I
TOTAL POWER REQUIREMENT
NAME OF POWER UNITS (XILOWATTS OR THOUSAND KWH)

ExwrBIT 2




PWER(T,IP)
PWERT
PwRMX(1P)
PWRS(:,IX)
acl)
Qa(l, M)

QASUM

aax
GCAP(M,K)
BCONS (I, M)
Qcx
apIv(I, ID)Y
GoIVA(I,IN)
GDIVR(M)

e01IVSLlI,1D)
Qov

QI(I,™)
QIICI M)

GINDX (M)

aL(T,™)

QLKG (M)
QAMAXA(M)
GMIN(I, M)
GMINACI, M)
GMINS(I,M)

GMINZ(INM)
QMN

QMx (I, M)
GMXX

QM2 (M)
Q0(M,L)

GOMN (M)
GOMNA (M)
QOMNB (M)
GOT(M, L)
QOTMN (M)
QOTMX (M)
QPREP(I M)
QY (1P,K)

QUNTT
@2NDX (M)

RNYRS
RHOV
RSHO
RTIO(X)
RYIODCID)

SCNI(M)
Soveln)

ExMIBIT 2

ADJUSTED PNWFR REQUIREMENT AT PLANT IP DURING INTFRVAL !

TOTAL REQUIRED POWER

NAMEQPLATE GENERATING CAPACITY IN KILOWATTS AT PLANTY IP

SYSTEM IX pNWER REQUIREMENT DURING INTERVAL I

FLOW IN BFNFFITS TABLE

ACTUAL AVERAGE FLOw IN CF3 (CMS) AT POINT M DURING INTERVAL I,
EXCLUDING ANY DIVERSION AT ™

SUM OF RELEASES IN CFP9 (CMS) AT AL RFSFRVUIRS IMMENIATFLY
UPSTREAM NF M (THOSE MAKING RELEASES YO M #AWICH DO NOY PASS
THROUGH INTERMEDIATE RESERVNIRS)Y, EXCLUNING RELEASE AT M

TOTAL RELFASE AT RESERVOIRS IMMEDIATELY UPSTREAM

TABLE VALUE 0OF DUTLET CAPACITY FOR RESERVOIR ™

CONSERVATION RELEASE AT ™ DURING INTERVAL I

TOTAL CONSPRVATION RELEASE AT RESERVOIRS IMMEDIATELY UPSTREAM
REQUIRED DIVERSION IN CFS (CMS) AT 1D DURING INTERVAL I

ACTUAL DIVERSION IN CFS (CMS) AT ID DURING INTERVAL I

TOTAL DIVERSION IN CFS (CMS) DURING A GIVEN INTERVAL IN AREA
TRIRUTARY ABDVE M AND BELOwW ALL UPSTREAM RESERVQOIRS INCLUNING
ANY DIVERSINN AT M

DIVERSINN REQUIREMENT AT ID DURING INTERVAL 1 AS MODIFIED BY ANY
DECLARED SwWORTAGE

REQUIRED NIVERSION IN CFS(CMS) AT GIVEN LOCATION

INFLOW IN ¢cFS (CMS) TO M DURING INTERVAL I

INPUT INFLOW FOR PERIND ]I AT STATION M (NOT NECESSARILY CONTROL
POINT ™)

SUM OF SQUARES FQOR 100eYEAR PERIUD QOF ANNUAL SHORTAGES IN
MINIMUM DESTRED FLOW AT M, EACH SHORTAGE EXPRESSED AS A RATIO
TO TOTAL ANNUAL DESIRED FLOW

LOCAL INFLOW TO M FROM AREA TRIBUTARY BFLOW ALL UPSTREAM
RESFRVOIRS DURING INTERVAL I

LEAKAGE AT RESERVNIR M (CFS OR CMS)

OUTLETY CAPACEITY IN CF3 (CMS) AT RESERVOIR ™

MINIMUM DESTIRED FLOW AT ™M DURING INTERVAL 1

MINIMUM DESTIRED FLOW IN CFS(CM8) AT LOCATION M DURING INTERVAL !
MINIMUM DEQTIRED FLOW AT M DURING INTEPVAL I AS MONIFIED BY ANY
DECLARED 39HQRTAGE

MINIMUM REQUIRED FLOW AY LOCATICN M DURING INTERVAL I, SHORTAGES
OCCUR ONLY WHEN ALL ACTIVE STORAGE I8 DEPLETED

MINIMUM DESIRED FLOW AT GIVEN LOCATION

MAXIMUM PERMISSIBLE FLOwW AT M FOR INTERvaAL !

MAXIMUM PERMISSIBLE FLOw (NEGATIVE VALUE CALLS FOR SPFCIFYING
MAXIMUM FLOW BY MONTN)

MINIMUM REQUIRED FLOW AT M

RELFASE IN cFS (CMS8) REQUIRED AT RESERVOIR M YO REACH LEVEL L IF
NO RELEASES ARE MADE UPSTREAM

MINIMUM RELEFASE IN CFS (CMS) AT M, EXCLUDING RELEASES AY
UPSTREAM RESERVOIRS, CONSISTENT wlTH CONSERVATION RELEASE
DETERMINATIONS AT ALL RESERVOIRS

MINIMUM PERMISSIBLE LIMIT OF ROMN(M)

MAXIMUM PERMISIIBLE LIMIT OF QOMN(M)

SuUM OF QO vaALUES IN A GIVEN INTERVAL FOR ALL RESERVNAIRS AT NR
ABOVE M CORRESPONDING TO LEVEL L

MINIMUM PERMISSIBLE TOTAL FLOW AT ™

MAXTMUM PERMISSIBLE TOTAL FLOW AT M

UNREGULATED PLOW IN CFS (CM8) AT ™ DURING INTERVAL I, CONSIDERED
AS PREPRQJECT FLOW

FLOW IN TAILWATER TABLE FOR PLANT 1P

NAME OF FLOW UNITS

8im OF SQUARES FOR 100=YEAR PFRIOD OF ANNUAL SHORTAGES IN
MINIMUM REQUIRED FLOW AT M, BACH SHORTAGE EXPRESSED A8 A RATID
TQ TOTAL ANNUAL REQUIRED FLOW

RECIPRQCAL DOF ANYRS

RATIO BY WWICH STORAGE DEFICIENCY MUST BE MULTIPLIED YO ORTAIN
DIVERSION SHNORTAGE DECLARATION

RATIO BY wWICH STORAGE DEFICIENCY MUST BE MULTIPLIED TO NBYAIN
FLOW SHORTAGE DECLARATION

RATID BY WHMICH INFLOW (QI11) AT MQIK) MUST BE MULTIPLIED TO0
OATAIN LOCAL INFLOw COMPONENT

RATIO BY wWWICK DIVERSION MUST BE MULTIPLIFD TO OBYAIN RETURN
FLOW AT ID

TATAL CONSERVATION FLOW FOR YEAR AT LOCATION M

AVERAGE ANNAL REQUIRED DIVERSION IN CFS (CM8) aT IN




SDVA(ID)
SEVP(M)

SupIvie, 10}

SHDOMX(ID)
SHMX (M)
SHMA (M)
IMHQRY
SHPMX ’
SHRTA

SHRYP(I, 1Py

SHRATQA(I, M)
SHRT2(TI,M)
M)
SPMX(IP)
SPR(IP)
SPRE (M)
SPSMX (M)
SPWR(IP)
30 (M)
SGA(M)
3Q1(M)

SQL (M)
SGMN (M)
SRPL S

$3MD(1D)
SSHP (IP)
SSNO(M)
S3H2(M)
38pP(1P)
STOR(M,K)
STORY (M)
STORA (M)

STORB(I,M)

STORL(I,MyLde

STRAVIM)

STRSH

SuM

SUMA
SYCNS(M)
SYpV(1D)
SYDVA(ID)
Sypvy$
SYEVP (M)

SYMSP(IX)
YPMX(IP)
SYPR(IP)
SYPRE (M)
SYPWR(IP)
SYQ (M)
SYQA (M)
sYQr(m)
SYQL (M)
SYQGMN(M)
SysHD(10)

SYsHp(lP)
SYSHA(M)
SySH2(M)
Sysp(lp)
8Y33P(IP)

SyYsSysS(1P)
Tave

AVERAGE ANNUAL ACTUAL DIVERSION IN CFS (CMS8) AT ID

AVERAGE ANNUAL FVAPCRATION IN ACRESFEET (THNUSAND CUBIC METERS)
AT M

SHORTAGE IN CFS8 (CM3) DURING INTERvAL I AY 1D

MAXIMUM MONTHLY DIVERSION SHORTAGE (CFS OR €MS8) AT 1D

MAXIMUM SHORTAGE OF DESIRED FLOw AT M

MAXIMUM SHORTAGE OF REQUIRED FLOW AT M

AMOUNY OF SHORTAGE IN FIRM YIELD (USED YO OPTIMIZE YIELD)
MAXIMUM POWKER SHORTAGE DURING THE RUN

ACCUMULATED SHORTAGE IN DESIRED FLOW (FOR OPTIMIZING YIELD)
SHORTAGE IN KwWM DURING INTERVAL I AT 1P

SHORTAGE IN CFS (CMS8) OF OESIRED FLOW DURING INTERVAL I AT M
SHORTAGE IN CFS (CMS8) OF REGQUIRED FLOW NDURING INTERVAL I AT M
SUM OF BENEFITS FOR FUNCTION J

PEAK POWER FOR PERIOD OF RECORD AT 1P

AVERAGE ANNUAL POWER REQUIREMENT IN THUUSAND KwH AT 1P

AVERAGE ANNUAL PREPRUJECT FLOW IN CFS (CMS) AT ™

MAXIMUM POWER SHORTAGE AT M

AVERAGE ANNUAL POWER GENERATION IN THOUSAND KWW AT IP

AVERAGE ANNUAL DESIRED FLOW IN CF3 (CMSY) atT M

AVERAGE ANNUAL ACTUAL FLOW IN CFS (CM8) AT M

AVERAGE ANNUAL INFLOW IN CFS (CM3) AT M

AVERAGE ANNUAL LOCAL PLOwW IN CFS (CMS) AT M

AVERAGE ANNUAL REQUIRED FLOW IN CFS (CMS) AT M

ACCUMULATED SURPLUS (SPILL) AS RATIO YO DFSTIRED FLOW DURING
CRITICAL PERIOD

AVERAGE ANNUAL SHORTAGE IN CFS (CMS8) AT DIVERSION ID

AVERAGE ANNUAL SHMORTAGE IN THOUSAND KWH AT POWER PLANY 1P
AVERAGE ANNUAL SHORTAGE IN CFS (CMS)OF DESIRED FLOW AT M
AVERAGE ANNUAL SHORTAGE IN CFS (CMS) OF RPQUIRED FLOW AT ™
AVERAGE ANNUAL SYSTEm POWNER GENERATED AT 1P

TABLE VALUES OF STORAGE IN ACRESFEET (THOUSAND CUBIC METERS) AY
STARTING VALUE OF STORAGE IN ACREeFEET (1000 CUBRIC MFTERS) AT M
STORAGE IN ACREeFEET (THOUSAND CUBIC METERS) AT M AT STARY OF a
GIVEN INTERVAL

STORAGE IN ACRESFEEY (THOUSAND CUBRIC METERS) AT M AT END OF
INTERVAL I

TABLE VALUE OF STORAGE IN ACRESFEET (THNUSAND CUBIC METERS) AT M
CORRESPONDING TO LEVEL L AT END QOF INTERVAL !

AVERAGE STORAGE IN ACRE=FEEY (TMOUSAND CURIC METERS) FOR A GIVEN
INTERVAL AT M

AGGREGATE STORAGE BELOw wHICH SHORTAGE 138 DFCLARED

SUM OF VARIOUS QUANTITIES

SUM OF BENEFITS

TOYAL CONSERVATION FLOW FOR YEAR AT M

AVERAGE REQUIRED DIVERSION IN CPFPS (CMS) AY 1D DURING YEAR
AVERAGE ACTUAL DIVERSION IN CFS (CMS) AT ID DURING YEAR

TOTAL NUMBER DF DAYS® IN ALL INTERVALS FOR A YEAR

TOTAL EVAPORATYION IN ACRESFEEY (THOUSAND CUBIC METERS) AT M FNR
GIVEN YEAR

MAXIMUM POWER SHORTAGE IN SYSTEM IX

PEAK POWER FPOR YEAR AT 1IP

TOTAL REQUIRED POWER IN THOUSAND KwH FOR A GIVEN YEAR AY 1P
AVERAGE PREPROJECT FLOW IN CFS (CMS) AT M FNR A GIVEN YFAR
TOTAL GENERATED POwWER IN THOUSAND KwH FOR A GIVEN YEAR AT 1P
AVERAGE DESIRED FLOW IN CFS (CM8) AT © ®0R A GIVEN YEAR
AVERQAGE ACTUAL FLOW IN CFS (CMS) AT M FOR A GIVEN YFAR

AVERAGE INFLOW IN CKFS (CMS) AT M FOR A GIVEN YEAR

AVERAGE LOCAL FLOW IN CFS (CMS) AT ™M FOR A GIVEN YEAR

AVERAGE REQUIRED FLOW IN CFS (CM38) AT M FNR A GIVEN YEAR
AVERAGE IN CF8 (CM8) OF THE SHORTAGFS OF NIVERSION IN ALL
INTERVALS OF A GIVEN YEAR AT ID

TOTAL OF THE SHNRTAGES IN THOUSAND KwH IN ALL INTERVALS OF &
GIVEN YEAR AT PNWER PLANT IP, INTERVAL SURPLIISES ARE IGNORED
AVERAGE IN CFS (CM8) NF THE SWORTAGFS IN NDESIRED FLOW AT ™M POR
YEAR

AVERAGE IN CFS (CM8) NF TWf SHORTAGE IN REGUIRED PLNW AT M FOR
YEAR

SYSTEM POWER GENERATIAN FNR YEAR

SYSYEM PUWER SKORTAGE

S3Y3TEM POWER SHORTAGE FNR YEAR

GRAND AVERAGE FOR ALL CONTROL POINTS
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TEMP
TPLOW
TITLE(K)
TLCIP,K)
TLWELCIP)

TMP
TMPA
TMPG
TMPP (M)
TMPPR
TMPR(1)

TMPRS
TMPX(T)
b4
PP
T8YP
TWEL(IP)
VIJoM)
VLEFT(J, M)
VMAX(J, M)
voLuy
VUCJ M)
VUNITY

END

ExXWIBIY @

TEMPORARY yARIABLE

ACCUMULATED r OW DURING CRITICAL PERIOD

TITLE OF StUpY

TAILWATER gLEVATION BELQW [P

TAILWATER gLEVATION PLUS HYDRAULIC LOSSES (EXCLUSIVE OF TURRINE
LOSSES) IN FEET AT pOWER PLANT IP

TEMPORARY yARIABLE

TEMPORARY vaARIABLE

TEMPORARY vARIABLE

POWER RELEASE REQUIREMENT IN CFS (CM3) AT M

POWER RELEASE REQUIREMENY

MAXIMUM DESIRED FLOW DURING INTERVAL 1 AT CONTROL POINT WMERE
YIELD I8 BeING QOPTIMIZED

TEMPORARY NAME FOR POWER REQUIREMENTY

TEMPORARY VARIABLE FOR INTERVAL I

TEMPORARY vARIABLE

TEMPORARY VARIABLE

AVERAGE SYSTEM POWER GENERATION IN XW FOR YEAR
TAILWATER ELEVATION BELOW IP

TOTAL VALUE OF BENEFITS AT M FOR FUNCTION J

TOTAL VALUR OF BENEFITS REMAINING AT M FOR FUNCTION J
MAXIMUM VALUE OF BENEFITS AT M FOR FUNCTION J

DEFAULY NAME OF VOLUME UNIT(ACwFT)

VALUE OF meNEFITS UNALLOCATED AT M FOR FUNCTION J
NAME QF vOLUME (STYORAGE) UNITS




EXHIBIT 3
INVENTORY OF
VARIABLE LOCATIONS




The Tocations within the source deck for all variables are shown
in this section., The numbers adjacent to variable names are the
statements in which the variable appears. 1i.e., the number 1409,03
indicates the third statement following statement 1400, An = sign
appears after statement numbers for statements in which the variable
occurs to the left of an equal sign. An * appears before a library

function or subprogram name.




ANDYS
ANYR

ANYRY
APERD
APRD
CACFTY
cCcrs

CrLOw

eNTRL
*COMP
CONSTY
cPT
€Qas
csour

csTl
csT0
DINDX
ECON
EFECY
EFY
ELEV
EVAPO
Eve

FACTR

1cPY

1C8E
10

10CPY
101v
10tvr

Lu4nn  N3e
{A30, 028
2320.02
1830, ,008
2110,00
2110,00
1R50,01
2030,018
20}0.06
1700,01m
2680,02
2070,014
1780,02
1780,06
2040,03
1780,006=
1660,03
18840,06
2%310,04
1610,04
1330,.,006
1120,008
2980,02
1170,00
1170,00%
2290,014
1170,03
1080,04s
2550,40
1530,02
1080,03
1240,01
1310,04
1350,0060w
1400,03
1470,03
1%30,02
tu70,03
1530,02
1%90,01
1660,02
1710,04
1770,00
1800,03
1880,00
1A806,08n
1980,01
2120,0%
2200,0¢
2280,01
2%20,15n
2%90,04n
2440,02
2510,03
283N ,04s
2950,04
1150,086s
2870,00
2uh0,01
11{0,01m=
1350,04m
1760,01m
2010,01m
2030,14dm
2190,00m
2210,01%
273002
2910,06
1150,05
115C.,07»
1{150,03e

1400,04
1900,00
1900,07
2320,03
1830,01
2940,04
2950,04
1850,02
20%0,02
2030,09
1510,60

260,00
1810,00
1840,00
1880, 08
2910,03
1700,00
1470,05%
2190,03s
2980,02

2550,09
1280,00
1310,04

1840,01=
1080,04m
1240,01
1310,08
1350,07>
1400,04m
1470,04
{540,04
1470,04
1%40,04
1626,08
1660,03
1710048
{780,064
1830,09
1880,01»
910,01
1990,00
2130,0¢
2210401
2290,01
2320, 16m
23%0,0%
2460,01
2510,03¢®
2535,01
2960,02
1310,02
28A80,01

1110.,02m»
13%50,068m
1760,04m
2010,02

2030,1Sw
2190,01n
2710,09s
2780,0%

2€30,00n

1350,04

{780,053
1900,01
1900,08
2320,04
{830,022

18%0,04
2nin,03
2630,13
260,06

2740,09

1880,01
2030,17
2910,04

2780 ,04s

2550,09
1280,01
1310,0%

{8d3,01=
1140,01m
1250,01
1310,0%
1390,0¢2
143n,02
1470,05=
1540,05=
1470,95»
1%40,05=
1630,00n
1663,04
1710,0%s
1780,0%
1839, 44
1880,02»
19206,04n
200C,01
2150,03
2210,06
2300,01
2330,05
200,01
2470,01¢
251%,01
2%40,014

1620,0e
2910,02

i11¢,03a
13%24,07e
$770.0¢0
2030,10=
2nlo,17e
2190 ,02n
27T10,10
2780,0unm
2930,0}

20104600

{780,084
1900402
2190400
2520,08

{890,408
20%0,04
20%0,14
2640,072

1880,02
2190,08
2930,00

2780,0%

25%0,10
1280,01
1310,08

1580,01
1140,023
150,01
13%0,02
1390,0%
1430,0%
1470,06
1960,01
1470,06
1560,0!¢
1630,0%
1570,01x
{710,08s
1780,14
1840,00s
1880,03=
193¢0,00s
2016,02
219C,05a
2244,00m
220,10
2360,01
2400,02
2490,02
2520,01
2%9¢,06

1710402
2950,02

1110.048m
1730.02
177000
2030,11
?7150,009
2190,0%»
2710,11
27804088

2030410

1900,03
2190,01
2%9n0,02

2240,00
203n,0%
260%n8 48
2es$0,02

1880,03
25310,03

2780,05m

2550.,10

18%0,05s

1{706,02
128(,00
1350,03
13190,03
1430,03
1470,068
180,00
1470,06m
1580,00
16430,0dsn
1690,00
1710,06s
1789,16
1850,03
1880,0um
1960,00
2030,16%
2490,06s
2250,00
23201
2350,038
400,02
2%00,01
2%30,02
2500,01

1830,04

1110,0Ss
1730,03a
1840,00»
2030,11=
21%0,01

21906,086

2720,00m
2780,08

2150,00

1900‘00
2190,02
2590,0%

2030,06

2650,0%s

188004
2510,0%

2790, 01

2300,01

117003
1280,01
1350,0%
1400,01
1470,02
1500,01
15800,01s
1500,01
1580, 01m
1630,10s
1700,008
1710,07w
1780,17
1850 D4z
1880 ,05®
1960,01
2030,17s
2190,08x
2270,00
2320,1%e
2360,01
2430,01
2540401
2530,03s
2610,01

2710.0%

110,068
1739 048
2010,000
2030128
2170,00
2196,01
2730,00
2790,01

2710,09

1900,05
2230,01
2%90,04

2030,07

2680 ,00m

1RE0,08
2S5 ¥n, 04

25%0,10

{230,022
1280,0¢
1359,0%
1400,02
{470,033
i510,00=
1590,01
1510,00s
1590,01
1660,0!
1716,03
1770,00
1800,01
{A50,05s
1260,06=
1980,00
2110,%0
Ri{%6,01
2280,00m
2%20,14s
2380,01%
2430,02
2510,02n
2%30,04
2620,01

2810,01

$1120,00m
1740,00n
2010,01
2530 ,t3s
21860,00s
2200,01
2730,01
2910,0%s

2910,05%

MATN
MAIN
MATN
MATN
MATN
MATN
MATIN
MATN
MAIN
MATN
MATN
MATN
MATN
MATIN
MATN
MAIN
MATIN
MATIN
MATN
MATHN
MAIN
MAIN
MAIN
HATIN
MATN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MATIN
MAYN
NAIN
MAIN
MATIN
MALN
MATN
MAYIN
MAIN
MAIN
MAIN
MAIN
MATHN
MA TN
MAIN
MATIN
HAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
METN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MATIN
MATN
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IDTIVR
TOSMTY
LRY)
T¢
1ECON
1€V
1EVYR
IFLOW

IKNDE
= INOUTY
1P

IPNT

1PNw
IPR
1PRL
IPRN
IPRNTY
IPWKW
1PwWR
IPWYR
IR

IRES

IRESM
IRG

IRPY
& 141"
1SMRY
18T0R
1SYSR
1TEMP
1TMP

ITp

ITRANS
TUNTT
turPDY
1UPGRL
1upPsY
Ix

1YFAR
1YR
TvRt
J
JPRNT

Jueoy
K

FXMIALT

3

2090,02
1150,06e
2790,01
1140 4,02m
1830,07
1030,02x
1270.01
1200,00%
1780,.,82
2980,29
1160,01
1100,02
1160,05
1400,04m
1760,00n
2320,012
2%20,09n
2330,03
2390,01
2420.04
2440,02
e7%0,01
2820,042
1020,01m
1350.03
1520,01s
430,00
1390,03
2230,03=
1A30,08
1A30,05
1760,03
2000,00
138000
1780,12%
1830,13n
1160,00n
2490 ,0%
1030,04=
255¢0,02
2550,09
1530,02
2070,02
2550,0%
2240,Nn0=
1150,09s
1630,02a
1100,01in
ta30,06n
20706,01w
1630,06n
1970,02x
1020,C0m
2030,00
2780,01
1630,0¢9
1040,02m
1120,01x
1430,03
2840,02
1160,0us
1160,03
2700,00m
1160,03n
1220,01
1830,05w
2440,01
{en oc
1030,03
1630,02
1910,00
19%0,0¢

1970.01
2980,0°
1310,0%

1470,060
1800,141

1100,032
1170,003.
1750,01
1760,02a
2320,n2=
2320,13
23%0,485
BSQOQQZ,
2430,00
2740,032
27%0,02
2820 ,04m
1220,02e
1380401
i890,01
2760,00
1390,0%

2320 ,072
2320,003

1780:13
1830,14
1720410
2710,10
1780,12
35580 ,07%
2550.10
1540,n2=

29890,0%
2250,00
2590‘01
1630,04
1100,02
1830,08
2070402
1630,07
1970,03
1130,010
2190,n7

1120,02n
1470,01
25640,0%

1160,04
2700401
26R0,01
170,02
§1900,11m
2480,00

10%0,008
1630{00
1920400
1960,90

2980,02

1470,06s
1800,03

{100,048
1390,0%
17%0,02s
1760.05'
2320,01=
2320,14n
23%40,04
2390,03
2430,02
2740,08
2750,03
2836,01
1250,01a
1390,03
{770,090

2830,04

2740,04
2320,0%

1760,14

1720,108
2740,00
1830,12
2550,04

2280,00m=
2390,01

1620,04s
1830,11
2090,01=
1630,08

2680,00m
2510,03

1130,008%
1530,018
2050,00

1220.02

27G0,01
1830,00
2150,02
2490,00

10u0,01
1780411
1920.01s
1970,00

1500,00
2640,01

1100,050
13990,02
1750,03m
1770,00
2%20,0u=
2520,15=
2350,01
2400,0¢
2430,0%
2740,07
2750,00

1280,01
1420,02
1820,0t

2TH40,02
1780,106

1850,0n=
2770,00
2040,03
25%0,05

2280,01
2400,02w

1630,01
191002
2090,02
1780,18s

2510,03s

1350,0¢
2560,02

1220402

2190,04m

10u0,02s
1780412
1920,03
1970.01

1510,308
2680,02

1100,06s
1390,03
1750.0“’
{770,00
220,09
2%20,16s
2360,01
2400,02
2430,03=
2740,09
2760,04

1300,00

1630,03
2640,01

2740,03
1780,17

2070,008
2950,.0%

2550,06

27%0,01

1680,01
1920,00

1780,16

2530,04

1430,01%
2%60,03

2110,00

2230,02s=

1050,01
1830411
1920,04
2040,03

1780,0%

1100,07m
1390,03
1750,05s
2000,00m=
2320,06n
2330,01¢
2380,01
2400,02
24%0,04s
275%0,00
2820,02

1310,08

1460,01
670,00

1830,12s
2150,01

25%0,07

2750,01

1750,00=
1950,01

1970,01s

25%0,048

1430,02
259%0,01

2560,00m

2330,04

1050,03a
1830412
1920,05s
2060,00

1780,10

1110,008
1400,02
17%0,068
2000,01
a3260,08
2330,02
2390,01%
2420,00
2L350,04s
2750,01%
2820,03s

1340,04
1470,03

1830,13
2230,00

2550,08

1750,01%
2040,03

1970,02

1430,03
2590,06

2680,01w

2380,00

1630,01
1330,14s
1930,00s
2nTh,o02
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MATN
MATIN
MATN
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MAIN
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Kcer
KDV

KPER
KPWR
XKPWRS
XRES
KUPST
LE 1]
KX

MG
MX

NCPY

NCYCL
NDAYS
NDIV
NDTVF
NDIVR
NDV 8K
MDVYR
NFLOw
NFLwW
NL
NLF
NLYR
NPER

2090,02
1030,0%8
1110,01
1630,08
1050,0%
1100,04%
1100,01%
1020,05
1040,04
29a0.21
1620,00m
1050,02
1%90,01
1020,08
1070,00
1070,07s
1070,14m
1080,008
1150,02s
1150,09w
1230,02
1310,04
1470,02
1540,03
1620,03
t660,02
1710,040
1720,03=
1720,10
1850,01=
{B80,0um
1900,02=
1900,09s
2010,00
2030,07=
2070400
2130,01
2280,00
2400,02m
251S,01
2710,05
2740,04
2770001
2810,028
2820,00
2910,07
2960,02
1630,02
1230,04
1830,03
2590,06
2R10,01
2910,02
1310,04
28RN, 01
1170,01s
1400,03
173”001
1150,04s
1150,02s
1110,02s
1340,00
1230,04
1150,11im
1780,15
1520,00s=
1170,02
1280,01
1350,03
1430,03
1540,04

2230,052
1070,00

1630,09
1080,03
17%0,00
1120,01
1030,03

1620,04
1050,03=
1590,01
1030,00%
1070,01=
1070,08m
1070,1Ss
1080,01
1150,03=
1150,10s
1240,01
1310,05
1d470,03
1540,05=
1620,04
1660,03
1710,05=
1720,043
1750,108m
18%0,02n
1880,05%
1900,03s
1900,10w
2030,01s
2030,08s
2070.01
2150,00
2290,01
2460,01
2520,01
2710,07
2740,02
2770,02
2810,03e
2870,00
2910,08

1310,014
1830,04
2600,01
2810,06®
29%50,01
1620,01%
2910,01
110,018
1780,08
1730,02

2090,00
2930,01
1350,01

1620,03
2230,04

1530,01
1210,058
1280,01
1350,05
1430,03
1560,00

2240,00
1140,00

2590,01
1750,00
1080,01

1630,01
1830,02
2230,04
1030,018
{070,022
1070.09.
1070,169
1080.02-
1150,04s
1150,11s=
1240,01%
1310,05
1470,03
1560,01
1630,003
1660,04
1710,05=
1720,05=
1830,04s
1850,04m
{880,06=
1900,04n
1970,01
2030,02a
2030,09e
2070402
2150,0%
2300,01
2470,0%
2%30,01
2710,08
2740,03
2770,03
eR§i0,01m
2R8N0,0%
2930,01

1310,02
259°|0‘.
2610,01
2820,00s
29%0,02
1710,01%
2950,01
1190,01=
2320,11
2780,02

2090,01

1620,04
223n,08

1240401
1310,04
1390,02
1470402
1560,01

22%0,00

2840,03
2980,19
1210,04

1680,01%
1540,03
2230,05
1080,02=
1070,03s
1070,10%
1070,17=2
1080,04s
11%0,05=
1160,00s
125¢,0¢
1350,02
1470,05=
1580,01=
1630,04z
1670,01=
1710,06=
1720,06m
1830,05
18%0,09s
1880,07=
1900,05s
1980,00
2030,03=
20%0,10
2090,00
21%0,03
2320,00
2490,01
2530,03%
2710,09
2750,01
2770404
2810,04%
2910,02=
2930,02

1620,01
2590,028
2620,01
28uQ,01=

1830,03
1190,0?

2780,03

1240,013
1310,09%
1390,0%
1470,03
1580,00

2710,05

1540,08s

1030,04m
1070,04dm
1070,11m
1076,18=
1140,00=
1150,06m
1210,04
11%6,01
1350,03
1470,06
1590,01
1630,06
1700,00=
1710,07=
1720,07s
1830,06
1884,014e
1880,08s
19060,06m
1980,01
2030,04e
2040,02
2090,014
2230,00
2320,01
2490,02
25%535,01
2710,10
271506,01
2770,08
2810,058:=
2910,03=
2950,462s

1620,02
2590,03s
2710,02
2840,04n

271n,02
1190,023

2790,01

1250,01
1310,09%
1390,73
1470403
159n,01

2960,02

156001

1040,028
1070,05s
1070,12%
1070198
1140,023
1150,07s
1210,05s
1310,02s
13%0,03
1470,062
159001
16%0,09
1710,028
1720,01s
1720,0As
1830,12
1880,02%
1900,00%
1900,07s
1990,00
2030,05=
2040403
2090,02
2230,013
2390,01
2500,01
500,01
2710,10
2770,00
2770,06
2810,05=
2910048
29%0.0%

1710,01
590, 0us
2710,0%
285000

2810,00

12%0,01
1350,02
1400,014
1470,04
1590,01

1580,01=

10S08,03%e
{070,068
1070,13s
1070,20s
1150,01s
1150,08s
1220,00=
1310,03
1350.04
1830,02
1620,02=
1633,10n
1710,04
1720,02=
1720,09s
1880,0ua
1880 ,03s
1900,04
1900,08=
2000,00
2030,06m
2060,00
2120,01%
2240,00
2390,01
2510,02
2710,03%=
2740,00
2770,00
2810,083
2R10,06
2910,09
2950,04

1710,02
2590,0S5=
2810,00
2910,01

2RT0,00

1280,00
13%0,08
1a4%0,02
18n0,01
1620,08
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MATN
MAIN
MATN
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VAIN
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MATN
MATN
MATN
MATN
MATIN
MATN
MATIN
MATIN
MATN
MAIN
MAIN
MATIN
MAIN
MAIN
MATN
MATN
MATN
MAIN
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MAIN
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MAIN
MATIN
MAIN
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MAIN
MAIN
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MAIN
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MATN
MATIN
MATN
MATIN
MATN
MATN
MATN
MATIN
MATN
MATN
MATN
MATN
MATN
MATN
MATN
MATIN
MATN
MATN
MATN
MATN
MATN
MATIN
MATN
MATN
MATN
MATIN
MATN
MATN
MATN
MATN
MATN
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NpoR
NPWRS

NQYR

NRESM
NRESR
NSERYV
NSM2

NSHMN
NSHP

NSHPS
NSRTP
NSTOR
NUPGY!

NYRS
PINDX

POWER
POWR
POWRP
PUNEY
PwER
PwWRMY
PWRS
02NDY
0A

QCONS
GDIv

G0Iva
GDIVS

eIt

QINDX
6L

BLKG
GmM2
GMIN

OMIN2
GMINA
GMINS
GPREP
QUNTY

AREARNG

RNYRS

RTIO
RTIND
SCNS
snv
SpDvaA
SEVP
SHNly
SHDMY
SHMX
SHmx2
SHORTY

ExHIATY
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1630,03
1880,00
2010.02
2196,01
2290.01
2380,01
2440,02
2%20,01
2620,01
1166 9%
1190,02
wBdn,02
1460,00
1780,10m
1150,01s
2070,01
1070,02m
1070,01%
1070.03.
1070,04s
1120,02s
1050,03s
1630,06
1630,09s
1220,01
1110,00m
2840,04n
2000,01
1390,02
2u30,02
1770,00
2320.14m
1400,04
1430,%2
{970,108
1800,03
2590,11
1880,01s
1350,06=
2010,02
1350,07»
1830,14
1230,02
1920,01w
1070,09n
1630,00%
1880,02u
1070,208
1150,109
1470,02
1710,08s
1710,04
1710,06=
1710,07s
1880,03s
1660,94
2980,06
1830,01s
1900,06
2320,02
2780,04
1630,04
2780,05
1070,1Se
1110,06s
1110,04s
1080,02%
1840,00s
1110,03s
1070,05=
1076,06n
1210.01%

1660,01
1960,00
2030.16
2200.01
2300{01
2%90,02
2460,01
2%30,02
29%0,04
1190,00
1190,02=

1470,01%
178011
1780,10

2910407
2910,07
2910,.08
2910,07
28%0,00
2960,02

1630,10
2950,04
2320,06=
28%0,00
2320,15s
1399,0%
2440,02
1770,00
e340,01

1430403
1900,10=
t830,14

2490,02
1350,07
2030017'

1880, ,04m
1240,01¢
1930,00=
1900,09s
1630,00m
2120,01
1710,04
1880,07s
1470,03%
1710,0%m
1710,04s
1710,07

1980401
1770.00

1900,00
1900,07
2320,0%
2810,0?

2780 ,05w
1900,n4n
2190008
2190 ,01=
2230,01w
2210,01

2930,00n
2910,0%m
2910, .n4s
1890,07

1690,00
1960,01
2110400
2210,01
2320,10
2390,03
2470,01
2535,01

1390,01
1420,01

1830,06

2930,0%
29385,01
2930,02
2930,02

2590,05=

2350,01
1390,03
2550,11

2390,02s

1430,03
2810,04n
1880,05n

2190,06
2200,0%

2150,03
1240,01
1960,00
2810,02s
1630, 40

1710,0ds
2%30,01
1470,03
1710,06
1710,05¢%
1800,01

21%0,01
1770,00

1900,01
1900,08
2%20,04
2810,04

2770,00
2730,00
2730,01
2740,01
2550405
2930,01
2910,07
29410,07
1800,07e

1710,03
1980,00
2120401
2230,06
2330,05
2400,014
2090,02
2%40,01

2820,01%
1430,01

2040,02

2820,03s

2390,03
1400,02

2600,01

2590,06
£810,08
1980,00s

2550,04¢

2550,1¢
1250,01

2810,03
1660,02

2040,03
2770,04
1470,05%

1710,058
1800,03%

2550,02

1900,02
2190,00
2320,05
2820,03

2770,00
2780,089s

2550,05
2930,01

29%0,02
2640,02

1780,04
1980,09
2130,01
22%0,00
2340,01
2400,02
2%500,01
2%90,06

2820,02
2560,01

820,04

550,10
1400,04s

2810,05s
2500, 01

2550,04

2550,10
$12%50,01

2810,03=
1660,03

1470,06

2530,03
2%10,02

2550,02
1900,03
2190,01

2%90,02
2840,04

2780,0%8s

1830,00
1990,00
2150.03
2270,.,00
2350,01
2400,02
2510,01
2600,01¢

2830,01
2560,02

2820,04s

2550,10
2320,13

2820,00
25%0,03

16%0,04

2810,06
1670,01s

1470,06

1900,04
2190,02
2590,03

18%0,03
2000,01
2190,05
2280,01
2360,01
2430,01
2515401
2610,01

2840,01

2830,01

2610,01
2380,01

25%0,0%

1700,00

$§700,00m

1510,00m

{900,08
2230,01
2590,04d

26u0,028 2640,03m 2640,0uw
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NP MY
SWNRT2
SHRTA
SHRYP
3HRTQ
§PpMy
SPR

SPRE
SP8MX
SPWR
8Q
SGA
861
saL
SGMN
SRPL S
3§M2
S8KD
SSHP
SSHQ
838p
STORY
STORA
ATORB

AT0RL
SUM

SYCNS
SyDv

SYDvA
syDvys

SYEVP
SyYmgp
SYPMX
SYPR

SYPRE
SYPWR

LA e
SyQa
SYQ}
syaL
SYQMN
SYSK2
SYSHD
SYSHP

SYSHQ
sysp
Svysgp
LARAE ]
TEMP
TFLOw

T™P

TMRR

TMPR
TMPX

26U40,05s
1670,07=
{RA0,NB=
1790,03s
2320, 16
{880,068
1100,07=
1100,068
2R20,042
1070,12a
16070,08x
1100,03=2
{n70,419a
1070,168
1070,13s
1070,11s
1070,84n
1!10.02.
1070018.
1110,05s
1100,05m
1070,17n
1100,0ds
1036,00=
1220,00=
1210,05=
2550,10

1830,02

1780,16

1830,10®
2980 ,35

1720,0S5s
1750,038
1730,04m
2%20,08

2740,09

1720,10

{130,008
1750.05.
1750,0um
2590,05

1720,02s
1780,028
2590,03

1720,09=
{720,06m
1720,03n
1720,01m
1720,04m
1720,08m
1740,00=
1760,00s
2590,04

1720,07m
1750,03u
400,02

1750,06=
1540,03s
1810,00

2740,07s=
1210,03=
2640,02

17580,08s
1RA00,07

1920,01

2330,02=
2430,0unm
1080,00s
1920,03

{470,006

1910,01e
25310028

2640,053
2910,08
2540,01
1800,05%
2360,01
2520401
2430,0043
2320,02s

1900,01s
2910,08

2320,03=
1900,068
1900,053
1900,02s
1900,00s
1900,03=
1810,01

1900,08s
2190,02=
2320,04m
1900,07=
2320,053
1210,05

1780,1%4
2550,10
1540,0%
1780,17
1910,008

1900,04
2030,13s
2030,14s
2320,09

{720,108
2850,00
2430,03
2320,02
2590,06
1900,01
2320,03
2610,01
1900,06
1900,05
1900,02
1900,00
1900,03
1900,08
2030,1Ss
2320,04
2590,08
1900,07
2320,05
2400,02
2400,02
1540,0%
2320,08=
2740,08
1790,02s
2640,02s
1780,1 6=
1800,07s
2320,119
23%0,01

13%0,02
1920,04
1470,068m
19460,01
2510403

2640,07
293n0,02
2550,07
1800,06
2400,01
25508,06
243n,04s
2320,08

2710,08
2930,02
2590.0}:
2770,02
2778,01
2710410
2710,07
2776,08
1810,01=
2770,06
2730,02
2590,04a
2770,03
2750,01
1220,00

1850,0Us

1540,05=
2240,00
1910,01

2030,05s
2190,00
2196401
23%330,01

1850,02s

2430,03=
2320,06

2030,02s
2330,02

100,09
2030,0un
2030,03=
2030,012
1900,10
1900,10
2190,02
2320,06
2620,01
1900,09
2330,03

2400,02
1660,03=2
2330,01s
27“0.09l
1800,00

1790,01

1810,00x
2%20,.12»
2420,00m

1356,08
1920,05s
1510,00
2190,0sm
d4510,03w

2550,07

7550,11
2550, 06
2760,01
2590,02s

2740,07
2810,03¢

2710,10

2810,05=
2650,00
2820,00=

2740,09

2750,01
183%0,01a

1990,00
1560,01
1920,02=

2490,02
2190,03
2200,01
2330,02

2230,01¢

2440,02
2320,09s

2130,01
2390,0%

2030,063
2500,01
2150,03
2120401
2030,08=
2030,09=
2190,03
2330,01

20%0,07s
2390,01

1660,04
2360,01
2740,10
1800,01%

1800,0%s
1810,01
2320,1%
2430,02m

1350,09
1930,00

2100,08s
2515401

262001

2740,05

2750,02
2810,03m

2R15,05.
26%50,01
2880,01

2750,03

25%n,08
228n0,00
1580,01x
1920,03a
2196,01
2550,04
2330,03
2300,01

2550,11
2330,08

2550,02
2420,00

2515,01
2550,03
2550,10

2535,01
2%40,01
2210,01
2400,01

2520,01
2390,01
1780,07=
2420,01=
1800,02
1800,04¢
1810,01=
2320,14
2430,0%
1350,06

2196,01
2530,03m

2750,00

2810,068
2650,01%

2%50.0R
P5%0,08
1890,01

1920042

255004
2740,05

2580,10

2380, 01

2550,02
25%0,10

550,03
2559,10

2550,07
25%50,0%

24d20,01
2550,06
2600,01
1780 14m
2740,053
1800.06
1800,05
1910028
2320,15
24%0,0%s
1830, 14m

2320,11%s
7330,04

2R20,.0NU=

2870,00
€650,0%

2550,08
1560 ,01

130,00

2740,07

2550,10

25%0,02

a550,10

2550,11

essn .07
2530,09
2550,11

2550,006

1790,01
2740,06

1810,00
1800,06=
{616,013
2120,16
2430, ,nds
1910,00

2330,05
2530,0ux
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MATH
MATA
MATA
MATN
MATA
MATN
UA \
MAL~
MATN
MATA
MATN
MATN
MATN
MATIN
MATN
MATN
MATA
MAIN
MATN
MAIN
MATN
MAIN
MATN
MATN
MATN
MATN
MATIN
MATA
MATN
MATN
MATIN
MATIN
MATN
MATN
MATN
MAIN
MAIN
MATIN
MATN
MALIN
MATIN
MATN
MAIN
MATN
MATN
MATIN
MATIN
MATN
MATIN
MATN
MATN
MATN
MATN
MATN
MAIN
MATN
MATIN
MATN
MATIN
MATN
MAIN
MATN
MATIN
MATIN
MATIN
MATN
MAIN
MATN
MATN
MAIN
MATN
MAIN
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TP
TPP
TSYF
TSYP
VUNTTY
AMNS
ANDYS
aPERN
APRD

ARF &
ATMP
BLNK
CACHY
CCFS

CEvap
CFLOD
cLnce
CNSTY

CNITN
CONST

cPY
CQOEL,
csnyr
[ RS ¢
csTh
DFUNC
NDPARA
EFCY
EFFCY
EL
ELEV
gEvapPn
FACYR
FIRSY
FLMY
FLwWwy

*TARS
181K
18R

1BRN
1cn

ey

1CnNS
tCpy
IcRD

EXHIAIY
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2535,01
1780,09a
2640 Nee
2%30,03xa
234d0,n1
1770,00
000,22
LYRY LS
Inn6,21s
inco,228
4qen,n3
gnnn, 00
3R60, N1
3nnn, 21
Innn,n0e
3000, N7a
349n,02
3JR60,01
In00,.02%=
3000,01s
3000,0%s
3d450,00
3000,063
3480,00
31380,03=
390,02
3720,0N0
4nen,no
3n00,25=
3a30,07m
3d60,00n
3R20,03
3820,N04
4100,00
4030,02
4020,00
4u20,02=
3000,24s=
3A9N,02
«S3
3220,01
3000,08
3000,20
3046,00
3130.00e
3320,00
lat0,01
5430,086
3L85,01e
330,02
3b60,01m
3730,042
3775.04
3820,04
3920,01
4u26n,n0
4371401
4410,05
4h3nN,01
44690,06
3660,01
02
3170,01
3100,00
3100400
36T0,014
3810,05.
3130,00m
170,04
3070,014
36104N7n
02

1780,17s
2640,0R

1770,00

Y4dp0, 0n
3290,0n0
3290,n0

4URO 01
4420,03%3

3200 ,01
3200,00
3490,023
4430,n2
3200,00
3200 .00
3200,n0

3200,00
3380,04

4i10,0n
4580,01
348S5,01m
3440,003
3470,0n=
4290,07%
4300,01
4600,01
4520,.02
4500,01

3320,00
3900,02
3010,07

3210,06
3000,21m
3110,02
313001
$330.01%
3420.01
3430,07=
3485038
3630,0%
3660,n2s
3740,.,00s
3790,00
3830,00
3940,00
4270,0ts
4390409
d4410,0n%=
4630,02n

360,018
3120,02
3630,06
3110,0%
3120.0%
3670,04
3110,01e
3130,0tn

3070.02
46bn,02
3100,0N

1810,00
2650 ,022

3470400
5410,01
3340,04

4u2n,04d

1210,05%
210,002

J210,023
3210,01
3225,00

3240,00

31380,0uz

348%,03=
3450,00m
3480,00=

4600,00

3500,00
3900,02s
3020,01m

3non,22s
3116,03
3130,022
3340,06
3430,02
Juuo,nos
31500,00
3630,04
3660,03n
3740,05
3800,00
Jsuao,00
3940,013
4270,02s
4d10,00m
4au40,03
4730,03e

680,03
3120,05s
3710,01
3120,06
3120406
4720,00
3120,02
3150402

4690,02
3120,n06

2650, 04

14R85,03
44e0,03
1340,09

4420,05

3370,01
3370,00

$210,02sa
3210,01=
3230,00=

3250,008

3440,00

474,02

3510,902
3940,01

30n0,23=
3120,0¢sm
3130,.,028
31340,08
3430,03=
3480,00m=
3510,01
1630,0u=
3680,008
1740,063
810,03
18S50,00
3960,03
4280,00s
du10,01
460,00
U730,00

4u8S0,00m
31%0,01=

$3170,01m
160,01
4730,04s
120,04
3130,02%

31640,008

2660 00

4630, 012

3340,132

5485,01

3370,00
3370,00
3370,00

5370,00

3470,00

460,01

3000,248
3120,04
3270,00
3340,09
430,04
Y460, ,00a
3510,02
3630,06
3720,00
3760,00
1210,08
3890,02
1960, ,04s
4290,03
4d10,02%
4620,018
4760,00

850,008
3130,02

3170,02
3620,00
4T40,02
31260,04s
3160,00

3620,00

4630,07

3360,02

juas,02s

l430,083
346G,01s

1485,03

3000,25%
3120,042
3260,00
3340,10
3430,04n
3470,00n
3840,00
3630,07
3730,02=
3775,0%
810,09
3900,09
408¢,00m
4300,01
4ui0,00s
4620,02
460,03

31%0,02%

1710,01s
3630,02
4750,00
3120,0%a
3160,04%

3640,01

3u10,n1

3u8%,n3

la40,00
3470,09

3da9n,02

3030,00
3130,00
33110,00
3380,062
3430,05
3ugn,n0e
430,01
3660,01
3730,013=
377,038
3IR20,013
3900n,063
4260 ,00
G350,018
4410,.,04n
4hen,03

3160,00

3710,04
3640,01
4760,01
3130,00
3170,00m

3660,00

MATIN
MAIN

MATN

MATN

MAIN

MaAIN

INCUT
TNhUT
INOUY
INPUT
INCUT
INCYT
TNOuT
INRUT
INDUT
INOUT
INCUT
INUTY
INOUT
INNUY
INOUTY
INCUY
INGGY
INOUY
INCUT
INCUY
INOUTY
INCUT
INQUT
INOUT
INOUTY
INOUY
INOUT
INAUT
INOUT
INOUT
INRUTY
INQUT
INOUT
INCUT
INnuY
INAUTY
INaQurT
INAYTY
INAUT
INPUTY
INOUT
INOUT
INOUT
INOUY
INOUY
INOUT
INAUT
INQUT
INOUT
INOUT
INDUY
INAUTY
INOUY
TNOuT
INCUTY
INOUTY
TNOUT
INOUT
INOUY
INOUTY
INQUT
INOUY
TNOuT
INOUY
INQUTY
NOuyY




10BAS
I0CPY
1D6ST
IDIv
ID1vF
IDIVR
10PR
ID3KHTY
107

tov
IDVPR
1Dvap
1€
TECON
l1EV
T1EVYR
IFLCW
IxQDE
.87

INCLOF
INUM
1p

IPER
1PERA

IPNT
1POwW
IPR
1PRY,
IPRN
1PRNT
TPWKwW
1PwPR
TPWR
1P4YR
IRES
IRESHM
IRESP
IRG
IRPT
18FRYV

#1SIGN
18MRY
TSRC™
13YSR
1T

1TFmp

1TMP

1P

ITSRV
TUNIT
lyeDY
1UPGT
T1UPST
Ix

3660,04
$77%,03
aB800,01
4240,09s
31820,00
3000,45n=
4240032
3820,00
M?Q0.0GS
4n3n, o0l
3820,00
0730.01.
4840,00s
u240,02n
070,01
070,01
3790,00
3600,17s
4R10,01e
3010,012
3070,01
1630,02
301{0,06=
3610,10m
1610,13
3110,03
3590,02=
4n60,00
4%20,02
4bd0,00
3“30.0}.
3000,193
3400,00
3860,01
4030,01
4340,02%
3000,12%
3610,082
000,118
3000,13n
INTO0,L,01
1%70,00s
Intn,n2e
4190,03s
u190,06s
46%50,032
31270,00
31890,02
4690,108
4e90,10
INNN, 168
860,01
u650,04s
Uuhb0,08
uRen,008
4%20,03s
4690,0%
3%40,05e
3755,01=
4130,032
4190,102
0220009
4%30,00
4200 ,02=
u220,06
uth.OG
02
170,033
3000.148m
4290,04m
4190,10s
v010,04s

660,018
4130,04
u8S50,00s
G2uo, it
1820,01
3260,00
4240,08s
4280,01m
4330,00
4520,01¢
4280,02
4730,02

3070,02
070,02
41%0,01
3790,01m

3325,01m
3070,02

3120,04
3630,09%
3630,04

4030,008m
4070,00
4530,04
4600,01
3430,04=
3280,00
3430,083
3560,013
4%20,01

3260,00
4120,01
3260,00
3260,00
3070,02
4340,018m
450,01

4210,04

3380,068
3900,03m

3270,01s
4430,02

4660,09
4860,01
4320,04
4880,02s
3350,03%
3760,00
41%0,04
4210,02s
4230,01
43%0,01
4200,0%
Uguo,0us
ub°°.08=
-1
12080.00
3260400

4220,07
3330,00s

3670,01
4720,00
4850,00s

3820,013
3370.01

480,02

4730,02

4150,00

3490,04
3560,01¢

3120,04a
3630,07m
3630,04a

4030,01
4080,00
4620,01
3430,0u4s
3280,02n

4%70,00
3370,01

3370401
3370401

4620,00

4210,006

3380,N52

4660,099

4660, ,06m
4Bs0,03
3630,04
3775,00
419n0,Nun
4210,05%2
4290,02¢
4690,06m
4200,04m
4240,08
4690,09
3800,N0
3210.013s
3370,01

4220,09
3330,01

3670,02
47%0,01

280,02

47170,00

4710,02s
3560,01s

3120,07s
375,00

40309,02
4090,00
4550,01
4620,0%

280,022

31560,01

4T10,03=

4660,09

4710,09s
4660,07

3610,08
3775,01
4190,05
4210,086
490,03
us90,07=
4200,08s
4240,06=
4s9n,10E
417n,01
337G400

3330,0°?

3680,01%
4t4dn,02

4820,00e

4790,00s
4410,09s=

3130,00

4040,04
4100,00
4570,00
4630,02s

3340,01

31560,012

483n,00s

4660,09n

4v40,04
460,09

Ins0,04E
3620,02s
4190,068m
4220,04
4300,01
4690,08
4210,00m
4650,02s

dbbN Nk
3485,00e

3530,01

3755,02
4750,00

4820,008m

4800, 00
4410,0%s

31130.00%

uoao‘oaa
4510,02s=
4sST0,01

3340,03

4690,06

4740,03x
4660_.09s=

3670,00%
820,03

4190,0Ra
4??0,05s
43720,02=
4690102
4210,0%

4650,032

1490, 07

1540, 00

3760,00
4T60,01

48u0,00

5160,00%

460,008
4520,08
4580,01

3340,06

4690,10

4740 ,04
4690,0us
3670,03
3820,04
4190,09
4220,08s
4320,05%s
4Peh,Nu=

dnldNTe

Yuon,n2s

3san,01
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INouY
INAYT
INOUTY
INYY
INDUY
INOQUY
AL 1]V
INCLY
INOU?
INQUY
INAUY
INOUTY
INCLY
INAUY
INOYTY
INALT
INALY
INOUY
INDLY
INDUY
INDUTY
INAUY
INCUT
INQUY
INAYTY
INPUY
INAYY
INAUT
INDUT
INOUY
INOUT
INAUTY
INAUT
INPYY
INOUT
INDUT
INPUY
INPUTY
INOUY
INOUTY
INPLY
INDUY
INOYY
INPUT
INPUY
INPUT
INNLT
INAUTY
INDUY
INOUT
INOY
INOUY
INOQUT
INOUT
INOUY
INNUY
INQUT
INOUTY
INAYT
INAYTY
INauT
INAUT
INAUT
INALT
INALY
INNYY
INOUY
INDYT
INAUT
INOUTY
INOUYT
INAUY
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IYR
JBRN

JK
JL
Jueal

v

XBR
xCPT
KDAYS
KDV
xDT

KODE
KPER
KPWR
KPWRS
XKRES
KSERY
KUPQY
K X

LSv
LYDOP
LYRC
LTRJ
L]

DIV
MONSTY

ME TRC
upays

MPWR
M0
MRES

MY
MX

NCPY

NCYCL
MDAYS

ExHIATY
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3590,00s
3070,01%
3340,12
3160,05s
3340,03=
3340,08s
J610,12s
3070,01
3340,02e
3430,01s
4000,00
4100,00
4220,06
4470,01%
4s580,01
4880,03
3700,02=
3570.05
31000,23
3740,03
4710,0Ss
48y0,00
“730.0”'
4880,02
4nun,02
3580,01
31S60,028
4690,09
4200,05s
3590,04s
3680,02
3900,04
4450,01
02
3670,04
3120.03
3160,0%
1560,02s=
3610,08
3755.,02
3R20,019
3380,00
31940,043
4120,01
4190,01sm
4210,00
4240403
4290,02
4s4n,n2
4410,048
4ual3n,ne
0650.008
4690,03
36§0,008
1610,04
4200,00s
4210,06
4320,02
3n0n0,nas
4030,02
4b50,03s
610,028
3775,03=
$610,N10
d4gz2n,ny
3890,n2
CLINGE
SA9N,01
3570.018®
3490,03e
5000,23m
3u30,0%

3070,02
4150,01
3280,032
3340,11m
3340,13m
366001
3070,02
3340,07n
3430,06=
4010,00
4110,00
4220,07
480,01
4600,01¢
4880,0um
3710,00=
3610,0%

3810,01s
47%0,02
4840,00m

4040,06m
3860,00

3775,.,02s
36480,01%
4450,02
3890,00=

3560,03=
3610,07
377%5.003
3820402
3860,n03
3960 ,04@
4120,02
4190,0%3
4210,04
4240,04
4290,0%
4350,01
44d10,08
4460,00
46604073
4690,04
3740,0um
3610 ,48
4200,02
4220,01
3200,00
4040,0%2
465004
4040,0%8

3870,01s

4660 ,02
1610,n6e

3310,00
3430,06

3300,01m
3340,12
3!“0. {d4s
3660,01®
3610,13
3%40,09
3490,01
4020,00
4130,04
4220,09
4490,0%
4660,05

3710,01
4880,02

4730,028

3775,03»
3680,04
3920,01

3900,01s

3570,00s
3610,08n
3790,00
3820,03
3860,01
3990,00
4130,02
4190,04
42106,06
4240,05e
4300,01
4370,00=
4410,05s
4470,01
4660,03
ue9n,06
3850,00=
4126,01
4200,03s
4220,03
4350,012
322n,00
4040,052

4120,n4

4120,01

4690,01
410,078

$340,05
4630,01

3340,00

3340,19%
3890,01
4200,01
3340,108
3610118
4060,00
4170,01
4320,04
4500,014
4660,06

4770,00

3775,04=
3880,00
3940,01®

3960,02

3570,0%
3720,00
3800,00
3820,04
3890,02
4000,00
4130,0%
4190,08=
4220.04d
4eu0,06s
4320,00
4370,01
4420,028
4uBo0,01
4660,06
4690,10
3810,008
4190,07s
4200,0u=
4220,08
4c60,008%
3370,00
4520,02

4340,003

4190,00

4690,02
0660,01

Js40,108

3360,018
3630,05n
4070,00
4210,03
430,00
4540,00
4690,05

4770,01s

3890,00%
3960,01

3570,068
3730,03=
3800,01=
3830,00
3900,04
4010,00
4150,01
4190,06w
4220,07
4240,08s
4320,03
4390,01
44z2n,04s
4490,01
4660,09
4800,01
3810,02m
4190,08
210,01
4220,09

3380,04
4650,00

4510,01

4200,01m

4690,01

3340, tum

3360,02
31630,06
4080,00
4210,04
4480,02e
4%550,01
4690,06

4820,00

3890,02
960,02

3580,00=
37!0.0“.
3820,00
3840,00
3900,06=
4020,00
4170,01
4190,10
4220,09
4280,01=
4330,00
4uso0,02s=
““?0.05.
4500,01
4660,09s
4810,012
4120,01
u190,09s
4210,0ts
4230,01

3380,04=
4650,01s

4220.02

3360,0)s

3360,03m
3990,00
4090,00
4210,06
4460,00
4570,01
4690,10

4820,00s=

3900,01w
3960,04x

5610,04
3740,002
3820,01
3840,01s
3920,01
41106,00
4190,01
4200,04
4240,02
4280,02
4340,01a
4410,03m
4a30 4 5t
4650,03
4690,02=

4240,00
4190,10s
4210,02
4320,04

4650,02

4320,00

a2h,01s

INOUT
INOUTY
INQUTY
INOUT
INOQUY
INQUY
INOUT
INRUT
INOUY
INAUT
INDUY
INOUTY
INOUT
INDUT
INQUT
INOUT
INQUTY
INOUT
INAUT
INOUT
INCUT
INOUT
INOUT
INCUT
INOUY
NAUT
INOQUTY
INOUTY
INOUT
INOUT
INOUT
INQUTY
INOUT
INCUT
INOUY
INOUT
INOQUTY
INQUTY
INOUTY
INOUTY
INOUTY
INOUTY
INOUT
INDUY
INOUT
INOUY
INQUT
INOUT
INOUT
INOUT
INOQUTY
INDUT
INOUY
INDUY
INCUT
INCUT
INOUY
INOUY
INQUY
INOQUT
Ut
INOQUTY
INAUT
INNUTY
INOUTY
INQUT
INAUT
INCUY
INQUT
TNAUY
TNOUT
INOuT




NDIy

NDIVF
NDIVR
NOVYR
NFLOW
NFLw
NL
NLF
NLYR
NPER

NPWR
NPWRS
NGYR
NRES
NRESP
NRESR

NSERV
NSTOR
NTAB
NTS

NTSRV
NUPQT
NUPST
NYRS
aveLed
PFMAX
PKPWR
POWR
PwRMY
PWRS
QCAP
abtv

QoIvs
Qov
GLKG
M2
GMIN
AMIN2
QMmN
oaMX
aMXX

QUNIT
RT10

RT10D
STOR

STORY
STORA
STORS
STORL
SYDYS
TEMP

TITLE

TLwEL
T™™P
TMPP
TMPR
VLMY
voLy

1575,03m
3810,03
4240,07
4270,023
382H,00
4240,04
4710,07s
4T710,068s
3779,008
3070,0%
18560,00m
4710,08=
3000,18s
3330,04
3430,04s
3810,0%
3920,01
4350,01
q460,00
3870,04s
3010,03s
4710,04x=
1570,02m
3590,00s
4190,01
4210,02
3560,03m
054
3680,01s
34610,03s
4660,03s
02
1870,06m
1580,00®
3070,01
4030,0%
4030,02
4080,00
40350,00=
4030,01%
3330,01
4010,00
3740,06n
240,10
4280,00w
3720,00
3860.,01
3720,00
31730,048
3740,00s
3720,00
3730,03s
3720,00
4060,00
1000,008s=
3775,04dm
4240,01=
390,00
4430,00m
4420,04m
4420,05a
3890,02
3“90.01'
3340,04s8
3n§0,08
4070,00
4630,901%
qi10,01=
1758 ,032
4410,08
1220,02
1000410

3740,028
38t0,04
4240,08
4280,00s
3820,02
4240,08=
4820,00
4780,00s
4120,02
3070,02

4850,00
3280,00
3340,06
35%00,00
3810,05
3940,00
4370,01
4620,01
4040,01m
3330,02%
4840,00
4190,02s
4650,01=
4190,01n
4220,01
4690,07s

3680,04w
3800,00
4660,04
54
4200,02
4190,08
3070,02
4040,00
4520,02
4570,01
4620,01
4520401
3540,00
4490,01
3840,03
4260,00

3740,018
4430,02
3740,00
3830,00
3840,00
3730,04
3850,00
3730,01
4540,00
3200,00

42u0,10m
4470,01
4430,02
4430,00

3900,04
3490,02
33560,02
3030,00
45%0,01
4820,01
4410,02
3760,00
4410,08s

3210,07

3740,0)
3810,05
42u40,093

4280,02
4320,00
4820,00%
4870,01w
4130,02
1R80,00

4850,008s
3280,01
3400,008
3510,01
3830,00
3960,03
4390,0¢
4620,02
4040,02
3530,00
4840,00%

4650,02
4190,04
4660,07
4690,08

4470,01
3800,01%
4660,05
5800,01m
4200,03a
4190,09s

4040,04m

4620,03
4630,02

3810,04
4260,00

3740,06

JRUO,01m
4350,01
4370,01
3830,04m
4390,01
3730,01m

J210,06=

4240,11

390n,062
3490,02
3900 ,04n
3040,00

4530,04
4410,03
3775 ,04

3740,068
3810,05®
4240,.10=

4290,02
4320,02
4B70,02s

41%0,03
31960,01

3280,01s
3410,01
3540,00
1840,00
4056,00
4410,00
4870,00
4340,01
3530,01
4870,03=

4190,03=
4690,03

4u80,01
4120,01
4660,03
4220,04

4520,01

4630,02s

3810,08
4270,02=

3810,068

4120,02
4410,03s
4410,0um
4120,02
4410,02m
3730,03

3220,01s

3920,01
3900,06
3060,02

4410,04
4130,04

3810,00
4240,01s
42u0,11

4320,03

445n,01

3290,00
3420,04
3730,02s
1850,00
4260,00
4420,02m

4340,02m
4040,nSs

4210,00
4690,04

4490,01
4170,00
4R8O, 0um

4220,05

3810,08s
428n,00

4120,02

4370,008m
4410,08

4350,00w
3850012

3370,00

39%4n,01m

3810,002
4260,02=
4260,00

4330,04s

44%0,02

3310,00
1430,02
3740,05
3900,05
4260,00
4420,05s

4510,02
4040,053

4210,01

4500,01
4170,01

4230,01

4240,07s
4260,00s

610,05

4120,02

3960,048

JA10,013
4240,03
4Ph0,00

3320,00
3430,04
3810,04
3920,00
4270,08
4u40,03
4040,068

4210,01n

4180,01s

4240,09

4390,009

4460,00

EXWIRYT

INPUY
INnuY
INUY
INDIUTY
INOUY
INOUT
INOUT
INOUY
INnyTY
INOUT
INNLT
INAUT
INOUTY
INHUT
INDYT
INAYY
INNUY
INDUT
INPUY
INAUY
INOUY
INAUT
INOUTY
INouT
INAUY
INDUTY
INNU?
INOUY
NnAgY
INALTY
INDUY
INOUY
INAUTY
INDUY
INOUT
INAYY
INOUY
INOQUT
INQUTY
INQUTY
INDUY
INouY
INQUT
INOULY
INOUY
INQUT
INDUTY
INQUTY
INOUT
INOUY
INDUT
INNUT
INOUT
INOuY
INOYY
INOUT
INDUT
INDUY
TNOUY
INAUTY
INOUY
INOUT
INAUT
INCUT
INRUY
INOUY
INQUY
INOUT
INDUT
INAUY
INOUY
INAYY
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VUNITY
AL

ANDYS
AREA
ARFAV
ATmP
CEVAP
CFLON
CXwW
cLocL
CnSTY

CNTRL
CONSY
CPwR

CQOEL

cas
€sn
cr

CTXx

DFUNC
DPARA
EFCY

EFFCyY

EFY

fL
ELEV
EVAPO
Eve
EvPn
EVTMP

HEAD
!

ExHIBIY

3

3000,10%
5230,07=
5650,05s
5710,00
850,048
U8
S136,03
S130,03s
6310,12s
5130,07
5230402
1442
92%0,.,02
529
6220,08
410,002
50
537N,01=
6130,07
6n3n Nt
8080,02
.50!
9is
498
64U0,03
64850,13
6280,02s
6310,00
S170,00
S1{70,00
S130,16
130,15
6130,08a
S130,16s
S470,09
S130,11¢
S130,14s
5010,00
$130,09
$010,00m
«03
6340,03
5370,00a
Jdbe
130,11
S1S0,04s
S200,0tm.
$230,12
$370,02
S410,008m
5510,00
S5610,018
$730,05
5820,008
5890 ,02s
5930,06m
S98n,.008
000,00
6080,02
6110,02
6130,09
6160,12s
6180,01
6230,00
62%0,05e
6300,06
6300.11.
6300, 14n
6310,11m
6320,05
6320,09
6360,00

3200.01
S240,02
5660, 018
S710,00s
5900.01
.09

S130.07
6310,1%

S730,0°
YL
S2%0,11
5370,01
6230,07
64d10,06s

5370.02
6050,01

« 51
5230413
6280,0%
6440,04

6280,0%
6320,01
St180,00
5180,00

$370,0%
6130,00x
5370,01
6020,0%
5130,12

513%0,08
130,04
5130.072

S5370,02
W48
S130,12
5150,05m
5200,02n
5230,12
5370,03
S410,02s
$530,01
5620.07
$790,00
5820,06
$900,01
59%0,07s
$980.01
6000,03
6080,02
6120,00s
130,11
6160,12m
6180,02
623001
6250407
6300,07s
6300 ,11m
6}00.17
b310‘1a:
6320.06
6340,0%m
6360 ,0n=m

5210007.
S240,02s
S670,013
$720,02
6410,08=
1]

6310,13s

S730.02
USE
5580,0%
5370,03
6300,0¢
b410,09

5450,02s=
6050,02

$990,01
5230,13
6280,03
6440,05

6280,03n
6320,02
5190,00
5190,00

5370,03=

5370,03
S4T0,11

5130,12»
6340,03
5230,13

$450,03
5000,00
5130,12s
S160,00
5210,0S
5280,03
$370,03
5410,03
5530,01
5620,07s
5800,01
5860,00
$920,05
95940,03x
5980,01®
6020,02
6090,00=
6130,06
6130,11m
6160,13s
6210,04s
6230,02
6250.07-
6300,08n
6300,12s
6300,18
6320,01
63120,00®
6340,04
6360, 01

3220,02a
5240,03%
S6R0,00
5780,008
6410,09
W52

6410,01%

$370,01
5730,02
$370,03
6310,12

54%0,07%

6050,02

5400,00
6430,09
6uun, 06

6300,04
6320,05

S450,04

5370,03
61%0,04

$360,00
6340,04
5230,13

3470,10
5010,00
%140,04n
$170,00
§230,01%
S280,03
5370,05
S410,06
5540,04m
5620,08=
$800,02
5880,02=
5930,01s
$940,0us
3990,.01s
6020,02
6100,04
6130,06s
6140,00m
6160,13s
6210,05
6230,078
6300,03
6300,06s
5300,122
6310,00
6320,02
6320,07s
6340,05
6360,018

wi{i0w

33170,0%

H240,033
5690,03a
$780,01=

6410,05

5450402
5730,02
6140,00

5470,09=

6060,01

0440,00
6040,07

6300,05
6320,09

S4%0,04s

54%0,02
6130,08

5370,00

5400,00

6130,07
5010,01%
5140,05®
5180,00
5230,01s
53%0,04
5370,06®
5410,07s
5580,05
56%50,00
5810,008
S880,03s
8930,02s
%900,00s
5990,02m
6020,03s
6100,04n
6130,07m
61560,03
6160,18
210,07
6230,09
6%30N0,038
6300,09s
6300,13=
6310,04
6320,03=
6320,07s
6340,08
6370,00e

5260,00
5690,04
5820,06

6410,09

$470,09
6100,08
6160,08

S470,10
6080,01

440,01
64S0,04

6300,06

5470,11

5450,04
6130,08

6020,03s

$990,01

S130,09
5140,06
5200,00
52%0.02
5350,06
$380,00=
5410,08
590,02
$690,00
5810,01=
5890,008m
5930,04
$960,01%
$990,03
6020,06
6100,13
6130,08
6160,07
6160,21
6210,07s
6230,09s
6300,04
6300,10s
6300,43=
6310,08®=
6320,04m
6320,08%
6340,09
6370,00m

5260,05
5700,00s
S5AS50,n3

613n,04
61060,08
6160,09

130,048

6080,02

bLUu0,02
64SH, 05

6300,18

S470,11=

SuS50,04

5960,03s

5130,05
$150,03=
5200,00s
5230.11
5370,00
S5400,00
S410,nN9s
5590,n8n
5730,03
5820,00
S5890,01s
5930,05
5970,04e
5990,04n
060,01
6110,00
6{30,08s
6160,08
6160,213
6220,09
6250,00
6300,05
6300,10m
6300,14s
6310,10
6320 ,0um
6%20,08m
63150,02s
6370,01m

INOUT
COMP
cOMP
cNMP
coMP
comp
rOMP
cavp
come
comMpP
cQMP
coMe
COMP
CQOMP
cOma
COMP
come
rOMP
cOomMpP
COMP
cOmp
eoMP
COMP
comP
COMP
cOoMP
COMP
COmMP
cOMP
COMP
COMP
COMP
cOmp
COoMP
COMP
cOMP
coup
comMe
COMP
(sl 14
cOMP
cnme
cOmp
comp
cOMP
cnmp
cOMp
cOmpP
COMP
cOMP
comp
COMP
COMP
ComP
comp
rOMP
cQOMP
COMP
cavpP
COMP
COMP
cOMP
COMP
comp
COMP
cOMP
coMp
COMP
cOmp
[ofal R4
coMP
COMP




TCONS
ICPY
1CSE
10

1084A8
10CPT
10GsY
101v

101IVF
IDIVR
10PR
INSKHT
10V
IDVPR
tovsep
1EV
1FC

«INTPOL
10PER
1P

IPER
IPFRA
1P0w
1PR
IPWKW
1PWPR
1PWR

1Px

IR

4370,01=
6190,.02%
6U010,09
4430,03=
6430,08s
6440,05
64%0,08=
5U50,129
5230,208
5080,02
5140,05s
5020,08=
502014
5150,04=
5210,03a
5430,048
£530,01
56§90,08s
§5940,06s
64S50,04s
6450,10
5150,01%
5160,02
5610,00
5020,09
5%560,09
8160,01
5210,02
5%50,00s
6450,10
6450,09
5620,03
§830,07n
5130,05
5650,01a
5170,00
«03
-1
5280,08s
5340,00=
5360,01
§5370.03
5480 ,0us
500,02
40%0,02
6130,03
h130,11
6160,12¢=
5180,01
6210,07s
©”230,08s
620,078
6300,053
6%00,103
6100,14s
6310,12
5010,01
5020,03
6020,07
6130,03
5280,03
5440,222
g130,13s
5470,08
h?30,06
W03
~230,09
528n,15¢
523n,208
q7260,032
5800 ,06
§780,048

6380,0ts
6390,02e
64%0,00
64310,0Ss
6430,09
6440,06
64%0,08s
6450,183
5e3%0,20s
St140,02
5380,008
S020,09=
50204143
51%0,0%s=
S210,04
S410,0um
$530,01=
S620,06m
5$940,07
64%50,0S=
64%50,10n

%820,05a
540,09
5620,012
$160,0%

5350,01
6450,10m

S620,0%s=
5590,01%
5130,05s=
$720,03s
$180,00

$420,03s

8350,00
5360,01m
8370.,03=
5470,08s
6020,0%=
6060,01
6130,04
6130,193
6160,12%
6180,02
6220,07=
6230,09
6300,00
6500,063
6500,113
h300,14s

h130,102
63n0,01
h2B0,03s
5440,229
S180,14
55060,00
h2eS0,04
0553
6230,09=
5230,16
5230,20%
5260,042
5500,0hs
§780,09

6380,01n
6400,00
6430,01
6430,06
6440,00
6440,07
64%50,10

S440,02
5940,02
5810,002
500,10
5140,098
5160,00
5210,04m
5010.05l
5540,01®
S620,07
5650,00=
6450,06
6450,11a

5900,00
5150,02
5620,06

SA80,0CE
5190,00
S430,01
5000,00
5300,01
53%0,01
53160,02x
5370,08
Su4T0,09
600,006
6080,01
6130,07s
6140,00%
6160,13
6210.03:
220,08
6230,09e
6300,0%
6300,07s
6300.11=
6300,17

5690,014
5280,06
6020 ,04s=
6310,09
5508,02
6250,06%
5230417
5230,21=
S260,05=
5510,00¢=
5780407

wile

6380,02s
b410,008
6430,01®
6430,063
6440,01

64%0,03s
6480,10m

54404028
6100,03
5890,00m
S020,10s
S140440
5200,00
5210,05
5410,06
540,02
5620,07s
$960,00
6450,07=
6450,11=

$210,03
5930,02

5910,01

440,16
5130,1dm
$300,02
5350,02
5360,02=
S4S0,08=
470,10
6020,07
6080,02
6130,08=
6160,06=
b1h0,13s
6210,04s8
6220,09
6250,04s
6300,02
6300,088
6300,12=
6300,182

5690,01¢
52R0,07
6020,05

210,068
6250,07
5230,1R
52%0,213
470,032
5580,07=
S7Rn,10

6380,02m
6410,03
6430,02s=
€u30,N7n
64un,02
6b450,04
6450,11s

5530,06=
6340,04

5020,11m
$150,009
52000001
5280,01=
5410,07e
554N, 0um
S620,08s
5960,01

645n,08

6450,12=

5280,01
$930,03

Suv0,00
5130,15
5330,00
5350,03
S370,002
5450,02
5470.11
6030,014
6080,02
613n,08e
160,07
6160,15
6210,05
62360,00
6250,0Ss
6300,03
6301 ,09
6300,12=
6310,00=

6160,18
S4S5n,00=
6160,06

6210,07
6250,07=
523n,18e
S23n,°2%
S4r1n,0e
5590,00
S5A0A,N0

6390012
6410,04
66430,028
6430,07s
64u0, 0%
6450,05
6450.118

5530, 06%

5020,12
5150,01
5200,01%
52R0,0%
410,08
5590,05%
59%0,03s
6450,02
6450,08=
6450,12%

qaan;ne
S9u0,06

S470,00%
8130,16%
5330,01
5350,03
£370,01
54%0,0%
5470,11=
6050,01
£090,00=
4130,05%
6160,08
b160,21
h210,0k=
h2%0,06%
h250,06¢
6300,033
6300,09%
~3M0, 132
310,092

A1KO,1A3
54S0,01
6210,03

4210072

52%0,19
QB60*02=
8400,00
5740,03=
800,01

6390,01s
6410,068
6u430,03a
6430,08x»
440,04

6u50,07e
6u80,12s

S020,13=
S515h,03=
5200,02¢
5280,03s
Suub, 068
5590,0n%

5930,04

64S0,032
6450,09

6US0,13s

5540,01

S280,07s
5330,02%
5360.002
SYTN,.ne
S4s50,04
5500,00=
60%0,02
6130,02
6130,10
6160,09
6160,218
6210,07
6230,07=
250,07
6300, ,0a=
6300,10s
6300,1 33
6310,10

5470,n73
6220,07

4230 ,n8=

5230,19x
S260,03
5500 ,06s
S780,04
5800,02

EX~TRYT

COMP
comp
COmp
comMpP
COmp
CQoup
comp
comp
COMpP
COMP
COmP
COomMP
covp
cqove
comp
comp
CCwmp
Comp
CCmpP
CuMp
COMP
comp
comp
cCoMP
CouP
comMp
cOMpP
cOomp
comp
compP
coup
CQOMP
comMp
coup
COMP
cCOMP
romMp
Comp
Cump
coMP
cQoMp
COMP
cQaup
Cmp
Comp
Crimp
Comp
cOMp
coMp
ComMpP
COMP
comp
coMp
coup
cOMP
COmP
COmpP
COup
Comp
COMP
CoMP
comp
covp
COmP
cnvup
COMp
COmP
Comp
C{imp
CoMP
cOMP
coMp
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1RA

IRES

TRE g™
IRESP
ISHDYV
18HQ

I3HR

ISPER
ISRCH
ISYSR
ITEMP

1T™P

1TR

1UPSY

1X

X (e

WA
KPwWR
X

EXHIRIT
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s81n,00m
$S820,03n
5850,02»
5850,13
$890,01n
6100.,13
420,018
5440,0Se
S44o,.16e
S5440,22n
5US50,05s
S470.08
$500,00
5520,02=
5530,03s
$530,08s
$560,008
$920,05
5080,05s
5620,09s
$980.,01%
5260,02
6160,05
5020,08
S040,02
5010,04
$010,01
$53n0,043
Sa“o.‘b.
g210,02s
6210,014
S0890,07s
5210,0}
5500404
5890412
Sten, 02
5730,09
58580,13
6160,20
$230,15
6100,%2
5020,03m
5020,13=
5n50,03m
S4d0,13s
Sud0,21m
S470,12e
6160,20
6230,01
62%0,07
6310,02s
6‘20.0“'
W01
S02n,02
5134,02
S210,02
$300,02
5340,00
$58n,06
5970,03
6020,02
6050,02
6n80,02
6160,08
6210,01
250,03
S640,03=
6%10,03
5020,07m
5230,09
$"60,05
Sayf.17e

5810,01=
$820,03»
585006
5870,00m
5890,02%
6110.00
S420,02
5440,06
S5440,17s
S4do,22n
SUSOQOBC
S470,10
5500 .01
5520,03a
5530,04n
SS40,00=
5560,002

S230,04n
S630,02n
5900.00l
5420.01
6210,02

5050,02

5020403
SSS0.0“.
5300,01
5210,03
6220,0S
5080,08
5230,05®
5580,02m
5920.02=
170,00
5730,10
5920'03
6340,07a
5470,03
6110,06
S020,04
S020,14m
5350,04s
S440,15=
S440 "Om
47 : ;2w
617.,00m
6230,02
6250,07n
6310,03
632010’.
5130,12s
5020,03
S130,.02
S230,14
5310401tw
S420,00
5580 ,n7
6000,02s
6020,02
60S0,n2
6090,n0
6160,07s
6210,02
6310,07
S440.n4

5020.08
5230,17
%$390,n0s
Sy,

$820,00
5620.0“.
5850,07
S870,018
$900,01
6110,068m
5420,03s
5440,07
$440,18n
5450,008
S470,00
5470.11
5500,03
5520,032
5530.0“.
5840,01
S780,10%

5230,04sn
S630,02m
6100,08
5440,04
6220,006

6300,15
5280,09s
6230,04
5150,01s
5230,06
5580,06
5920.,03
S18n,00
730,118
$920,04
6340,09
5580,07

S020,04=
5020,14s
5350,06m
5440,16
S440,22m
6150,01s
210,02
6230,05
6280,05s
6310,00
6320,07n
S5130,12n
$080,n8%
£130,03
9230,15
S%20,00s
5420,01
5780,02
6000,03
6020,03
6n60,00
6100,11
6160,11=
5220,05
6310,08

SN40,.01

5230,192
S4006,008s
S4ul,1ps

sSego0,00%
5820,04s
5850,07
S880,01
§970,03®
6120,008
5430,00%
S440,80
S440,18e
54%0,01
S470,008%
S470.11
5500,05
$%20,04m
S5%30,058
$540,03
5790,00

$230,12
$730,02
6100,082
5500,05
62%0,08

3290,00®
6250,02
$1%0,02%2
5230.14
S5780,07s
6000,01
$190,00
$730,12
6160,17s

$780,10

5020,0%8
50040,03
5350,07
5440,178
450,058
6150,02
6210,04
6230409
6290,009
6310,08
6320,08

5080,09
$130,08
5260,01
5320,01
$470,028
5780,0%
6000,00
6030,00
6060,01
6100,12
6160,118
6220,06

5040,02

5230,19a
S4u0,09s
5““0019'

alildw

$820,01s
5820,06
5850,08
$880,02
5970,04

5430,01
440,13
440,20
5450,03
S470,03
5470,12=
5520,00
5520,04m
5530,06s
5%40,05=
5850,13n

$230,12s
S730,02n
6340,02
5780,03
62%0,03

$370,07a
6310,06s
§150,03
53%50,01=
5780,08
6000,02
5720,00m
5780,09
6160,18

5850,13

5020,08s
S040,04
5350,07>
S4u0,18
S450,05e
6150,03
6210,07
6230,09=
6300,1S5s
6320,02
6320,08s

5080,10
s130,11
5260,02
5330,00
5470,03
5850,00
6000,08s
6030,01)
607n,01%2
6110,05=
6bl160,12
6230,04n

5050,01
8230,22%
S440,10
Squf,22s

5820,02
5850,01s
5880,10
5880,03
$980,00

S440,04s
S440,14s
S440,21
54%0,04
5‘170.06!
S470,.12m
5520,00a
5530,02
553%0,06n
5550,008
5860,00

$280,00
520,00

5850,01
6310,08

6150,02s
6310,07
$150,04
5360,00
5780,09
6100,02%
5720,01t
5780,10
6160,188

5920,04

S020,11=
5040,04a
$360,00
S440,18¢
$470,08
6160,05
6210,073
6250,00
6300,16
©320,03

5090,00s
£1%0,16
5300,00
$330,01
$500,04
$850,01
6010,01¢
6040,01m
6080,01
6110,06
6160,12
6230,05

$050,02
$240,01
S440,13e
Suul,22=

5820,02w
5850,02
5850,114
S890,00s
6100,12n

S440,08
S440,15s
5440,218
5450,04
5470,07s
S490,00
$520,028
5530,03
5530,08=
5650,01s
5920,04m

5580,01
5980,01=

6160,04

5210,00=
5500,03=
5850,11w
610003

S730,01m
5850,1¢2

6160,19=

5970,03

5020,12=
S50%50,03
S440,12
5440,21
5470,06s
6160,1S
6220,06
6250,03
6300,17=
6%320,04

5130,01
S210,01
$300,01
5%330,02
5500,05
S870,02
6020,01
60SN, 01
6080,02
6160,04
6190,N0
6250,02s

5250 ,01s
S5040,15=
SuS0,05e

cOMP
cCOMP
COoMP
comMpP
COMP
COMP
COMP
coMP
comMpP
COMP
COMP
caMpP
COMP
COMP
COovP
COMP
COMP
COMP
COMP
comp
COMP
cQaMP
COMP
CQONMP
cQOmp
cOMP
cONP
CcOMP
cOMP
COMP
COMP
COMP
conxpP
cOMpP
camMP
cQuP
COMP
cCOMP
comMP
CAMP
COMP
CompP
cOmp
cOovP
cOMP
camp
tnmMp
conP
compP
COMP
camp
COMP
COMP
COMP
COMP
cOvp
coMp
COMP
cCOMP
Comp
cOMP
COMP
COMP
cnMP
tOmpP
(el
cnup
cNve
comp
COMP
coMpP
COMP




LA
LCNS
Lx

METRC
“X

NCPT
NCYCL
NDAYS

5450,08%
§500,01
5520,02%3
5530,042
5860,00
5590.,07
5650,03
§730,13
SA50,03®
h160,148
6190,04
s410,06
5840,06=
5440,01%
S4y0,08
§N10,043
5050,03
5080,05s
5130,02
S130,09
S130,13s
140,07
5180,00
5230,01¢=
230,11
5240,03
5280,06
£370,03=
5400,02¢
5410,08=
5§520,008
5590,00s
5590,09=
5620,06
5630,02
5650,00
5730,02=
8730,13
850,01
§930,02
5940,03s
970,04z
5990,03w
6n20,02
6060,01
6100,06
6130,05
6160,06
6220 ,062
6300,10s
6%00,13s
6340,0um
6360,008
6330,01m
639H,02=
6410,09
4U30,03s
64430, 08w
6UGD,0us
e 45
5010,03
£940,02
6310,14n
6320,006
6340,00
§5610,013
WU7m
5080,06m
£%500,01
5080,01
6150,00
J48

S470,00
8800,02
5520,01s
8530,04s
5560,008
5590,10%=
5650,04
5740,013
S850,04
6160,15
6190,04=
6410,08
5550,008
5440,02
S440,09
5020,00
5050,03s
5080,06
S130,02
5130,09s
5130.14
$140,08
5190,00
5e30,02¢
5230,12
5240,0%
5280,07
5370,04
5400,03¢
5410,09s
S560,00
§560,02
5590,10=
5620,09s
§630,028
56%0,03
$730,03
8750,01
5880,01
5930,03
940,048
5980,00%
5990,04%
6020,03%s
6080,02
6100,08
6130,06
6160,15
6220,07
6300,10%
630015
6340,05%
6360,01=x
6380,01e
6400,00
6430,00
6430,04s
642,083
6440,08s
WiSE
S010,04
100,01
6320,01
6320,06m
6340,01
5820,06
5080,00%
5130,09
61%0,00
5140,01
62R0,00

5470,00=
5810,00=
5620,03s=
5550,06=
5680,04s
5630,002
S66n0,00

5750,0%

5850,006

6160,19=
6P00,01=

S4un,02=
568n0,03
Soun,Ne=
Snan,02=
5080,0N6m
5130,03
5130,10=
S5140,02=
5440,09
5210,00
5230,03
S230,128
5260,02
5%00,01
5370,05
S410,00=
5u20,01
5660,00=
5590,03
5610,01=
5620,10%
Seun,01
5660,01
5730,04
5750,02
5890 ,00
5930,04
5940,006
598n0,01
6000,008=
6020, ,04s
6080 ,02
6100,08=
6130,006=
6160,20
6230,06=
6300,t1=
6310,083
6340,08
6360,01m
6380,n28
6410,00s
6u30,01
6430,05m=
6430,092
bUyn,06s
5130,062
5080,01
610n,02
6%20,02s
6320,07¢c

5900,01
5080,03
S13A,09s
6160,12¢
S940,04

w{3e

S470,068
5520,00
S5P0,048
5530,06¢
$580,05=
5630,012
5660,01
5750,¢2
S850,07=
6170,002
6210,00

“580,04
5040,03
50R0,03
5080,09
%1%0,05
S130,10=
5140,0%
5160,01
5210,02
$5270,013=
5230,13
5260,04=
5330,01
5370,06%
S5410,0t®
S440,04
S580,01
5590,03=
5620,01=
S620,112
S6U0,01E
5690,00
5730,04=
5750,02
S920,00
S930, 0568
§960,0ns
5980,018
6000,03
6020,05
6100,03s
100,12
6130,07
6170,00s
6210,06
6300,11s
6310,09
6340,079
370,008
6380,02¢
6410,01
6430,01%
6430,06
6440,00=
6UUQ,0T=
5130,060
S080,02
6310,03=
6320,03s
6320,07s

5080,03=
5130.10°%
6160,12%
6100,01

Su7n,12%
5520,002
552N, 0us=
584n,008
5590 ,00=
S630,02
$73n,07=
S750,02
585N ,N7m
6170,01e
bygin,ne

S040,04
5080,03=
S5080,10
S130,nS8=
S130,11=2
St14n,0ue
S160,02
5210,05=
5230,0u4e
5230,13
5280,00
5370,00
53180,00m
S4in,n2=
S4un,tus
S580,02
559n,0us
5620,02
5620,12
S640,02=
5690,028
S730,0S
5780,03
5920,02
5930,06e
5970,00
5990,00s
6000,04
6030,0)
6100,04
6110,02
6130,08
6210,02=
6250,03=
6300,12s
634n, 01z
634n,11
6370,00=
6390,01=
bu10,0%
6430,028
bu3n,nbm
byun,01e
6uUs0,09s
5360,01s
S14n,01
63§1n,04
632n0,04
632n0,08e

S508H0,048
5130,10m
6280,00
6100,02

S470, 128
§520,01¢
5530,03
%540,03
5590,01
S%03%30,02=
730,092
S7A0,00
6150.04
£190,02
A410,03

Soun, pue
SOR0, 043
5110,00
51%0,07=
5136,12
5140,08s
5160,03
230,00
52%0,04%
5230,15
S2R0,01
5370, 0°s
Sano;onz
5410,03
5500,01
5580,053
5590,05
5620,03
5620,12%
5640,0%
5690,03
5730,08
5800,00
920,00
5930.07=
%5970.01
Sooo;ols
6020,01
60%0,02
610004z
6110,06
613008
6210,0%
6250‘ou
6300,12=
6340,0?
6350,02¢
6370,018
$390,01¢
8410,04
au%0, 00n
64%0,07e
hauo‘oan
6450,10
5360,01%
S140,0?
6310,05=
6320,04m
320,083

50M0,043
$160,01

6340,00

5490,00
56820,02=
5530,03=
56%0,01=
5590,04z=
Sk50,02
ST30,12
STAQ,NS
6th0, N0z
190,03
6UID, 04

SnS50,02s
SAR0,04s
51360,01
5130,08
5130,128
S140,06s
5170,00
5230,01
S23n,0%
5240,01
5P8N,Nus
5370,03
S4pn,nis
Sa30,07
5520,00
S580,07
5590,07
5620,03
5630,01=
Seun,nism
5730,02
$730,10
5810,00
$930,01=
5940,02m
5870,03%
5990,02
6020,02
6050,02
6100,05=
6130,033
6160,05s
6210,04
6300,01s
6300 ,13s
6%40,03=
6360,00
6370,01s
6360,02m
6U10,06m
6u30,03s
6430,07x
6UU0,032
6450,1(0=

Seun,0!

6%10,118
6%20,05s
320,098

S0B80,068
5350,05

FEX™IRTTY

covp
CupP
Covwe
COmp
COMP
cOoup
covep
COMp
rrMp
cOmp
COomMp
ComMp
cQompP
cavp
CoMP
COoMP
COvp
covp
CovpP
coMp
cOmp
CCMP
coMp
CouP
Coup
comp
comp
comp
COmp
COMP
COupP
CoNP
conp
tomp
coMpP
CoupP
cCOoMp
cOmpP
COMp
CovpP
CQup
comMp
COMP
COmp
cCuMP
cnwup
CQup
comMpP
cCOmMp
CQOMP
COMpP
cOmMpP
coup
COmp
Covp
COMP
COMP
COmpP
COmMP
COMP
caup
comp
comp
comp
come
Coup
COomp
COmP
comp
coMp
comMP
covP
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NDYy
NDIVF
NDIVR
NDV3HM
NF{,

nL

NLF
NPER

NPWR
NPWRS

NR

NRESM
NRESP
NRE SR
N3H2
NSHDYV
NSHMN
N8HP
NSHPS
NSHNQ
NSHR
NSPER
NSRTP
NSTOR

NUPST

ovLOD
PEMAY

PG

PGAU
PGAUT
PGY
PKPWR
POWER

POWR
POwWRP

POWRTY
PwER

PWFRT
PWRMY

PwWRS
QA

GASUM
RAY
QCAP

ExwIBIY

3

6450,01
S1706,00
S140,08
olusN 112
sU3=
5730,04
43
480,02
5530 ,0AR=
5650,02
SB20, 06
6200,01
e 43
JubE
5350,07
53
Sdang 1
6280 ,05a
S5440,07=
6100,11
St40,03=
6150,02
S140,03
6430,07e
S02n,06s
6430, N2
6300,12w
6300,108
5040,00
Sn10,014
5020,02
6320,07s
6%50,02s
6370,01s
6390,013
5230,0S
5920,02
6n20,06
5450,03
6220,08
N3
S440,21¢®
5470,128
W03
160,01
N3
090,00
6130,07e
6160,07
310,04
5000,00
6250,05
6020,06
6160,03e
S000,00
6160,13s
6230,07m
6300,08
6160,022
480,03
e168,09
6150,03
S140,0us
5510400
S5RA20,06
$930,01¢
$980,01s
6100.,13
160,19
5850,09e
6100,N92
130,08

6U50,02
5180,n0
5210,n0
6480,11=
5230.19=
h340,07
5230,09
Sqa0,02
8540,06
5670,01
S5850,07
6dt0,00

5020,04
5350,07
« 54
5640,92
6310,013
5450,00%=
6110,05s%
5260,01
6310,06
S410,01s
6430,07s
$020,0n7
64%0,n2=
6300,12=
©300,1na
Snd0,nt
5010,0%

6320,07s
6360,00
6370,013
6390,02=
S440,07
5970,.,00
6300,02
85450,n4
6230,07
S440,13=
S4uo,p2s=
6160,15
6160,07s
6190,00=
6160,00m

6130,08
6160,15
6310,40
8160,13=
6300,09
6090,00=
61500023
5370,02
618001
6230.09'
6310,05s
6180,nt=
S4%0,00
6220,08
6230,.01
S5140,.06
5610,01%
S860,n0
5930,02s=
5990,01
63120.00
6430,00
S8860,0n8
6100,133

5190,00

5230,19=

5230,12
5440,08
5580,03
5730,07
5850,07=
6430,02

$020,04

6130,01
5470,04
6310,02
5470,012

5420,60

5500,03

5050,01

6360,008s
6380,01=
6390,02=
5580,n02
5970,01

S45n,04
6310,12
S440,15¢s
Su440,228
6160,20
6160,11=

6170,01e

6130,08s
6300,03
6310,11e
6160,13=
6300407
6130,11

%370,03
6210,0Us
6230,09=
6310,14e
6210,00
5a4%0,04
230,07
6230,02
5370,05
56%0,00
5880,02¢e
593n,04
6060,01
6130,06
430,05
5870,00
0110,0)

S440.01

5230,12
5400,09
5580,04
$730,0A
5900,01

5020,053

6130,02
S470,05

8470,028

$440,03e

6360,01s
6380,01=
6400,00
S7180,07
6100,05s

5470,10

S440,17=
5450,0%s
6170,008
6160,113

$190,0%

6130,09
6300,033
6320,01
6160,21

6130,112

S370,0%
6210,08
6250,05=
6320,03
6210,05=
S470,10
6300,02
6250,00
5370,068
5790,00
5880,03=
5930,08
6080,02
6130,06%
6440,06
§920,01®
6310,02

=jide

520,028

5250.01
5500,01
559n,01
$730,10
6150,04

5020,05%=

64280,01
150,002

5370,012
5780,02

6360,01n
6180,02%

5850,10
6100,06

Su70,11

S440,18s
5450,0%s
6210,04
0160,12

6190,04

6130,11=
6300,04

6160,21m
6160,08

6160,12x
6210,07n
6250,07a
6320,05
6220,01
SU7n,11
6310,12
6320,02
5410,00
580N0,01
5890,01s
5930,062
6080,02
6130,07

5920 ,0%=

5520,02s

5390,00
5520,01%
5610,01
5730,12
6160,14s

5130,12

6300,00
6150,01

5970.02

5850,00

6370,008
6380,022

5850,41

L -
[

5470,i41
S440,18s
SuT0,06%

6160,12
6190,04m

6130,11ts
6300,07

6180,02

6160,123
6210,07¢
6250,07=

5470,11

6320,03
5410,02s
5800,02
5900,01
5980,00
6100,04
6130,08

$930,01

5726,00
Su00,01
5538,08s
5630,008
740,01
6190,02

5130,12¢

6280,04c

100,068

6370,00=
6390,01=

$920.00

6i60,009

440,21
5470,12%

6190,00

6140,00s
6300,08

6220,09

6160,13s
6230,00
6300,06

6n2n,06

S4i0,00s
5810,01s
5920,05
5980,01
65100,0us
6130,08

covp
comP
[olald ]
comP
COMP
(el dd
(a1 dd
ald o
roMp
gnup
rOMP
Crme
COMNP
cnMp
comp
allo
cOMP
comp
cOMP
coMp
tomP
cove
coMP
COMP
covp
coupP
comMP
cnOMP
COMP
cOMp
£OMP
coMP
COMP
comMP
caup
comP
£oMP
cOmMp
COMP
cCQOMP
CNMP
[l
cNMP
cOMp
COMP
COMP
eOMP
comp
comMP
COmMP
tnmp
CoMp
cnMp
comp
COMP
CNMP
COMP
coMP
cOMP
comP
cQMP
CIMP
COMP
CNMP
COMP
caMpP
cOMp
cOMp
coupP
cnwe
cn~p
cOmMP




QCONS 5410,00% SB20,00® S820,00= 5890,028 5930,07= 6100,04
6110,00 6110,02 6120,008 6440,05

nex 6100,10% 6310,00E 61310,01 6110,02 .

ApIv  s020,11 S020,12% 5020,13 5150,00® 5160,00 5200,00
450,04 64S0,07 i

ADIVA 5150,03 5150,05% 5200,02% 5210,05 S280,03 S280,0%
S410,07= S4y0,08 5530,01 5530,01 SS40,0ue 5590,08%
5620,078 5620,08% 5930,04 5960,00 5960,01 6450,09

ADIVR S514n,07= S210,05% 5230,11 S230,12 5230,12 94n0,00
S410,03 5410,07 Su10,083 S540,05% 5580,05 5590, 09%
930,04 5930,05s $940,04 6110,02 '

GDIVS 5020,11a 5020,13% 5020,143 5020,148 5150,03% 5150,05

01 85180,00 $940,04% 5960,008 S980,008 5980,01 S980,0!
6440,02 .

aL §230,02 S230,41 95230,12 52%0,12 S400,00 %u10,02
§410,07 5580,05 5730,0% $930,01 5940,03 S9u0,04
6440,00

ALXG  $230,21s 5230,21= 5280,04 5370,02 5370,03 5370,03
5450,04 S4%0,04 S470,10 S470,31 S470,11 552000
5530,02 5620,02 5620,05 5620,03 6130,065 &41%0,07
6130,08 6160,15

QM2 6030,04m

GMAXA S0B80,03 %5060,0%3 5130,09 S130,098 S130,108 S0 10¢
5%30,04 $5530,04% 5530,052 $590,03%3 4590,03% S730,04

GMIN2 §050,03 5050,03% 5690,00 6430,05 6440,03

GMINA §040,03 S040,04 Souo,n0d4 6430,00 6440,04

OMINS  5040,03 S040,04 S040,04x 5050,03 50%0,03= 5140, 04

faMX £230,01 5230,01% 5590,02 S730,0%

an 5400,00®8 5400,01 S400,02 5S440,10 5440,13 544017
5630,02 5630,028

QUMN  <400,01® 5400,03 S440,15 S4u0,18 54¢40,188 5440,20
470,00 S620,128 5620,123 5820,01z S820,02m S820,0°=
820,033 5870,00%

QOMNA 004 5400,028 5620,108 S820,02 5820,02= ,

QOMNB 204 5u000,038 5620,118 S620,12 S620,12= SB20,03=

QOMNA 00 5400,02% 5620,108 5820,02 5820,02x

GDMNB 04 S400,082 S620,11c S5620,12 5620,12% SB20.03m

QOMNA W04 5400,028 620,102 5820,02 5820,02¢

00MNR 04 5400,03= 5620,11% 5620,12 5620,12t S820,03=

GoY 5230,17 5230,22% 5260,05 S440,10 S470,00 S470,00s
5510,008 5520,008 520,002 5520,02% 5520,02% 5520,03=
5520,043 5520,048 5530,05 5530,032 5530,048 5530,04%
5830,063 5530,08% $5350,08s 5540,00= 5340,03 5550,013
5560,00% 5580,05% 5590,008 5590,042 559¢,07 5590,102
5620,02 5620,03 5620,03 5630,012 5640,01 S640,01s
5640,038 5650,03 5660,01 5690,025 5690,03 5730,08
730,13 5750,01 57%50,02 5750,02 5780,05 S820,06
$850,07 5850,07 S900,01

QOTMN .04 S080,042 5080,04a 5230,19 5230,19= 5230,20¢
5280,04s 5520,02® 5520,022 S5%0,06= S530,N6E S820,04%
SR20,06 5850,08 5A70,012 5900,01

[OTMX N4 5230,022 5230,03 5230,035 5230,04s 5230,04s
5230,188 5240,01 5240,03 5240,03 5260,058 S520,0%z
5830,N88 5530,08% 5540,008 5540,03 5SS%0,0) S640,0%n
820,06 5900,01

RPREP 170,00 5940,032 5970,04=s 64U0,01

Qr 300,01 S300,02% 5330,00 5330,01

R8HDV sA2N0,13

RSMG 540,04 S040,04

RTIOD 51%50,03 S150,004 6450,06s

SMDIV  uS0,032 6450,07x 6450,08m 450,08 6450,10 6450,102
6450,113 6450,12m 6450128 64%50,13

SHOMX  4y50,12a 6450,12=

SHMX 430,038 6430,03s

SHMY2 su3n,08: 64%0,08m

SHPMY  6300,13% 6300,13%

SHRT2  HUS0,05% 6UI0,0hE 6USN,006e 6US0,0TE 6U3N, 072 K40, 0RE
6U8N,09

SHRTP  4300,07Tx 6300,128 6300,12a 6300,13a 6300,13=2 4300, 1us
6300417 6310,00 6320,033 6320,042 6320 ,04s A320,0ks
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8340,01
8050,01
8240,04s
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8430,02
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8430,01
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8430,01
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8430,01
820,08
8040,00
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8260,05=
RP20,01
9100,01
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,08
Q040,028
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9N60,01e
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960,04
9060,03
9080.04
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8030,01
8240,01
8260,03
8140,01
8440,03
8440,01
8260,04

8430,03

8080,01
8240,068

8140,01

8080,01
8440,04s
8490,01
8060,01
8120,01
8140,01
8240,01

B08O,01
8240,0S
8260,093
8450,02
8510,02
8240,04
8260,02

8260,06
8210,00
8010,048
8080,01
8340,01
Buu0,07s
8450,03%
8480,038
8450402
8070,01

84%0,02
84b0,018
8460,01
8440,04s
8460,018
8460,018
8440,0Ss
8260,09
8070,00
8330,00
8260,06
8300,01
9110,00

9000,003
9050,018

«07
000,04=

9060,04
9120,00
9000,008
9050,00
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9060,04de
9040,04
9100,01

8340,02
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8240,01
8360,04

8440,02
8360,05
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8240,01
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8450,03s
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8360,03
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110,01

8450,03s
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8480,00
8100,01
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8490,04

8450,01%
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8260,10
8100,00
8%60,01
8260,09
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9060,01

9060,02
9000,05

9060 .O“'
9120,01
9000,05a
9060,01
9020,N0s
9070,04
90, 0us
9110,00
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8310,03s
8340,03m
8090,01
8320,01

8200,01
8260,05

8200,01

8310,01
8440,07s

8180,01

8320,01

8200,01
8260,03=
8360,08
Bu60,01=

8260,0%

8440406

8260,0%
8140,01

B480,012

8510,02
8510,01
8130,01

8510,01
8520,01%

B4b0,01
8520,01
8520,01

8130,00

8260,10=

9000,0%
9060,0%

90R0,0%
9010,02s

9070,01

9010,03s
9060,04
90%0,01=
9070,01m
9080,02
9120,01

8120,01

8230,01
8260,068

8450,01

8230,01
8260,04
8370,00
84680,00

8360,03

8450,03

8430,00
8170,01

8160,01

8490,01

8160,00

9000,0%e
9070,01

140,01
9010,03

9070,01=
9020,029
9060,04e
9040,01

9100,01

A150,01 B180,018

310,01
8260,08 B8260,09s

8450,0%% BU60,01

8260,05 B8260,068
8380,01 8u440,01
8480,01m 8490, ,0t=

8360,04
8480,01 8%510,008m

8200,01 82%0,01

8190,01

R190,00 8220,00

9030,00 9030,01
9070,015 90R0,00%
9020,01% 9020,02
9580, 04

9030,01 9040,01
9080,00s

9050,00 9050,00

9110,00
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REARNG
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RINTP
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BINTP
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AINTP
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BINTP

RINTP

RINTP

AINTP
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Lmy

NPER
NYRS
ANYRS
APERD
APRD
ARRAY
AVE
AVG
cPT

a]ABS
1cPY
101V
IFMT
IND
IRES
1787

IYEAR
1YR
JFMTY

KFMT

MX
NCPY
NPER

NYRS

Gm2
TAVE
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001
9100,01
9100,01%
9080,02
’260.01-
9310,01%
9310,01
9360,04

02
9370,02
9310,00
9310,01
9400,00s
9310,04
9270,01%
9280,00

201

001
9290,00

001
9390,0%
9360,02=
9%60,02
9360,03
9480,02

+ 01
9270,01m
9%60,04
9UT0,00
9270,00
9270,00
9310,01
480,00
9260,01
9300,00
9360,013

9100,01
9110,00
9110,00

9400,00
9440,03
9440,0%
9370,00
9360008
9370,0%

9350400
9410400
9310404
9440,07
9310,04

«02
9260,02
9460,00
9276,02
9410402
9360,04
9440,00
9360,04
9490,01
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(02
9280,00
9370,.,00
9480,00
9270,08
9440, 06
qsso,oo
9490,01
9360,03
94T70,00
9370,03s

9110,00

9410,04

9480,00
93570,00m
9480,02

9360,00=
9440,03
9490,00
9490,01
9310,04
9%60,04

9310,02
9440,04
9360,053

9370,00
9490,02
9370,02

9410,00
9290,00
9370,02
9480,02
9440,06
9360,04
9440,0%

9410,01m

9490,01
9400,00m
9490,02
9360,04
9480,00

9450,00
9480,00

9310,03
9440,05
9440,00s
§570402
9430,03
9300,00
9370,03
9490,008
9440,07

9360,06

2440,03

20w

9410,00

9360,06
9490,01

9490,00

910,04
9440,08
9440,02

9370,03
9u4B0,02
9310,00
9440,07=
9490,01¢
9490,04

9%%0,02

9370,008 9%90,02

9310,048 9370,01
9480,01

9%10,01s

9440,01 9480,00
9490,02

9310,04 9310,04s

9450,00 9460,00
9490,02

9410,00 9440,03
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PROGRAM LISTING




t HECeY RESERVOIR SYSTEM ANALYSIS 723=X6m 2030 THLY 1974 1000
(o TAPE yey e SCRATCHM FILES 1001
t TAPE s e CARD READER 10027
c TAPF & s [ INE PRINTER 1003
(o INDEXES ISPER JsmYEAR ksTABLE L& EVEL M NCATION TP=PWR INsIDIV 1004
COMMON/DTADM/ 1008

o MCPT,KPWR,KPWRS,KRES,KUPST,KDIV,KL ,KFPER,KQIL ,%xSFRV,xUPQY 1006
COMMON/DYAIN/ 1007

e PUNIT(o0),)BLNK,IBLK,FLWU,VOLU,FLMT, VLMY, AMOS(12),XNAYS(12), 1008

e INUMC10),LTRI,LLTRC,IKDDE(24),XODE(13),FIRST,LTDP 1009
COMMON/DOTARG/ 1010

o JZERNC3I),IONE(3),1TWO(3),JZERD(3),JONF(3),JTw(3), 1011

o KZERNE3))KONE(D) ) KTWOCI),NFMT(3) 1012
COMMON/IN/ 1013

e« CACFT,CCFS,CS871(12),C8T0(12),DINDX(25),1FLO~,1PRL,IPRNT, 1014

¢« IPWYR,ISERV(30,19),ISMRY,ISTOR(12),TUNIT,TUPDT, 1018

e TUPRTC40,10),1YR,JUPGYI,MQ(F0))NDVYR,NFLOW,NLYR,NSERV(30), 1016

e« NOYR,NUPGI(U4O0),PINDX(22),QINDX(40),OMIN(12,40),02NDX(40), 1017

e RTID(90),SCNS(L40),S0V25),8DVA(25),8EVP(30),38PMX(22),8PR(22), 1018

e SPRE(UO),SPWR(22),80(u0)Y,8QA(UO0),8QTI(U0),SOLLLO0Y,80MNCU0), 1019

¢« SOHD(25),88HP(22),58HR(40),88H2(40),88P(22),STORI(30),THPR(12) 1020

« oC80YT(L12) 1020
COMMON /ALPHA/ 10214

s APERD(12),APRD(12),ICIV(40),IPWR(U0),IYRI ,NPWR,NRFS,QM2(40), 1022

o TITLE(60),IPWKNK 1023
COMMON /BRETA/ 1024

« NYRS,IRG(10),CPT(U0,BY,ICPT(UO),)IRES(UO)sNCPT,NPER,GUNTIT,VUNIT 1025
COMMON/DLTAL/ 1026

o« CNTRLC12,40),0L012,40),8YQ1(40),01(12,40),8T0RB(12,30), 1027

« ELEV(12,30),8YEVP(30),EVP{12,30),3YPwR(22),POWER(12,27), 1028

o SYSHP(22),8HRTP(12,22),3YPMX(22))POWRP(12,20),8YRA(LO0Y,0A(12,40) 1029
COMMON/DLTAZ/ 1030

o ANDYS,AREA(30,10),CEVAP(30),CFLND,CLOCL,CONST,CODEL(20,10), 1031

o EFCY(30,10),EFFCYC20),EFY(20),EL(30,30),EVAPO(12),HFADC20),IC0NS, 1032

o JC8E(12,40),1DBA8(25),IDG8T,IDPR(20),1DV(25),7DVPR,IDVSP,TEVYR, 1033

o IPER(C12),IPERA,IPOR(20),IPR(20),IPRN(LO),IPWPR,IRFSP(2,20), 1034

o ISHDV(2S),18HQ(40),ISHR(30),I8PER,ISRCH(UO0),18YSRCUN), 1038

e JUPST(UO0,18),METRC ,NCYCL/NDAYS(12),NDTV,NDIVR(U4O),NNVSKH(25), 1036

o NFLW(LO) NL/NLF NPWRS,NRESM,NRESP(2),NSH2(U0) ,NSHDV ,NSHMN(LEO), 1037

e NSHP(UOYINSHPS(UO)  NSHG,NSHR,NSPER,NSRTP(2),NUPST(40),0VLNAD(20) 1038
COMMON/DLTAZ/ , 1039

o PFMAX(20),PXPWR(20,10),POWR(12,20),PWER(12,22),PwRMX(20), 1040

¢« PWRS(12,2), QCAP(30,10),0CONS(12,40),Q001V(12,25), 1041

o GOIVACL12,25),0DIVR(40),0DIVS(12,25),0LKGCL40Y,OMAXA(LOY, 1042

e GMIN2(12,40),)0MINA(L2,40),GMINS(L2,40),0MX(12,40),00(30,8), 1043

« GOMN(30),00T(40,8), QPREP(12,40),0T7(20,10),R8KDV,RSNQ, 1044

o« RTIOD(25),8HDIV(12,25),SHDMX(28),SHMX(40Y,SHMX2(4N),SHPMX(4L0), 104S

¢« SHRT2(12,40),8HRTR(12,40),8P8MX(40),8TY0R(30,10),8TGRA(3IN}, {046

o STRAV(Y0),STRSH,8YCNS(L40),8YDV(25),8YDVA(25),8YNYS,SYM8P(2), 1047

o SYPR(22))SYPRE(UO),SYQ(4O0),3YQL(UO),)SYQMN(UN),8Y8H2(40), 1048

e SYSKHD(25),8Y3HA(U0),8Y8P(22),8Y88P(12,20),8Y8Y8(22),TL(20,10), 1049

o« TUWEL(€20), 1050

¢« IDIVF(UO)NDIVF(UO),IDCPT(U0))IDSHT(WO),DFUNC(20,40),NPARA(20,40) 10S)
COMMON /BALTY/ 1052

o JECON,I1E(B,U40),IYEAR,NRESR(UO),NSTOR(12,40,10),011(12,40), 105%

« STORL(12,40,8),TMPPLU0), THPX(12) 1054
COMMON /GAMMA/ 1055

e IRESM(40,30),IDIVR(40,25), 1EV(U4OC) 1056

¢ WRITE FORMATS 1087y
c BRANCH TC 1000 FROM 1200,00 1058
1000 FORMAY(iHL) 1059
c BRANCH TO 1010 FROM 2040,01 2710,04 1060
¢ 2710,06 1061
1010 FORMAT(IN ) 1062
¢ BRANCH TO 1020 FRNAM 29A0. 0% 2980,07 1063
1020 ITRNS =0 1064
IPNTwy 1068
REWIND | 1066
REwWIND 3 1087
REWIND 4 106A

C =as INTTIATE SYSTEM AND SUMMARY VARIABLES 1069
DO 1030 Mmi,KRES 1072
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1030 STORY(>. 0, 1071

DO 1060 “e1,KCPT 1072
TEV(M)e0 1073

DO {040 =y ,KRES 1074
TRESM(M,x )80 1075

1040 CONTINUE 1076
nO 1050 Xz1,KUPST 1077
TUPST(M,x)z0 1078

1050 CONTINIE 1679
DO tna6n K=y ,KPER 1080

DO 1060 L=my,10 1081
NSTOR(K,M,L)n0 1082

1060 CONTINUF 1083
c BRANCH TN 1070 FROM 2690,01 1084
1070 D0 1080 M=y ,XCPY 1n85%
NSHMN (M) a0 1086

NSH2 (M)=0 1087
NSHP(M)a0 1088

NSHPS (M)aQ 1089

SHMX (MmN, 1090
SHMX2(M)mQ, 1091

SHPMX (MmO, 10692

SPIMX (M) N0, 1093

GINDX (M) = 0, 1094

D2NDX (M) = 0, 1098
SGL(M) = O, 1096
SPRE(M) = 0, 1097
8GI(™) = 0, 1098
SGMN(MY = 0, 1099
SCNS(M) = 8, 1100
8QA(M) = 0, 1104
SSHA(MY = 0, 1102
§8MH2(M) = 0, 1103

SO(M) = 0, 1104

QLKG (M) =0, 1105

c RRANCH TN 10B0 FROM 1070,00 1106
1080 TMPP(M) = 0, 1107
DO 1100 Ms1,KRES 1108
SEVP(MYED, 1109

DO 1090 Imy,XPER 1110
EVP(I,M)s0, 111t

c BRANCH TO 1090 FROM 1080,03 1112
1090 CONTINUE 1113
¢ BRANCH TN 1100 FROM 1080,01 1114
1100 CONTINUE 1115
ITMP=KPWReKPWRS 11t6

50 1110 1Pmy,ITHMP 1117
SPWR(IP) ® 0, 1118
8$SP(IP)=0, 1149
SSHP(IP) = 0, 1120
SPR(IP) a 0, 1121
3PMX(IP)IR99999999, 1122

c BRANCH TO 1110 FROM 1100,02 1123
1110 PINDX(IP) = O, 1124
DN 1120 1D=i, KDLV 112%
NDVSH{ID)s® 1126
SHAMX(ID)=0, 1127
SOVA(ID) = 0, 1128
$SHN(1D) = 0, 1129

SOV (ID) = 0, 1130

¢ BRANCH TO 1120 FROM 1110,01 1184
1120 DINDX(ID) & 0O, 1132
DO 1130 IXsi,KPwRYS 113%
NSRTP(IX)aQ 1134

c BRANCH TO 1130 FROM 1120,01% 1138
1130 Sym3p(Ix)mo, 1136
IFCITRNS EQ,1) GO Tp 1210 1137

' RRANCH TN 1140 FRNOM  2780,01 1138
1140 00 1160 May,xCPY 1139
DO 11560 1=y,8 1140

1IE(} ,M)=0 1141

¢ BRANCH TO 1150 FROM 1140,01 1142
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c

€

(g X o)

1150

1160
s

1170

1180

1160

1200

sCs

1210

1220

1230

1240

1250

¢
1260

[a X o)

1270

1280

1290

§300

CONTINUE 1143
NRESR(M)sw} 1144
NDIVR¢mM) = 1145
IDIVE (M) 1146
NDIVF (M)s0 1147
10CPT (M) 80 11468
108HT (M) m0 1149
1I0IV(N)E0 1150
ICPT(m)m0 1191
18YSR(M)80 1152
GM2(M)mo0, 1153
NFLW(M)=0 . 1154
BRANCH TO 1160 FROM 1140,00 1158

IRFS(MImO 1156
RAARRAREAR 1157
CALL INOUY 1158
SRRRANARRAN 1159
REWIND ¢ 1160
IYRi=sIYR 1161
IYEAR2IYR 1162
DO 1170 IPsi,NPWR 1163
EFY(Ip)mEFFCY(1P) 1164
READ PFRIOD DATA 1168
NCYCL=2 1166
DO 1180 Im{,NPER 1167
1IF (FyaPO(1),6T,.01) GO TO 1190 . 116A
BRANCH TO {180 FROM 1170,02 1169

CONTINUE 1170
NCYCLs1 117
BRANCH T0 1190 FROM  1170,0% 1172

1F (NPWR,LE,0) 6O TO 1200 117%
NCYCLE2 1174
1F (NPWRS,GT,0) NCYCLE3 , 1178
BRANCH TO 1200 FROM 1190,00 1176

IFCIFLOW,GT,0)WRITE(6,1000) 1177
START ROUTING COMPUTATION * m % & & % w & # & % & & % & = » |{TA
CFLOwWsY, 1179
BRANCH TO 1210 FROM 11%0.01 1180

REWIND 2 1181
SHORT=0, 1182
SRP_LS=,S 1183
TFLOvwWany, 1184
D0 1220 Msi,KRES 1189
STORA(NPER,M)=STORY (M) 1186
BRANCH TC 220 FROM 1210,04 1187

STORA(M)RSTORY (M) 1184
DO 2640 Jm1,NYRS 1189
IFCIPNT,GT,0) WRITE (6,1230)1IYR 1196
FORMAT (/22HIANNUAL INPUT DATA FNR 15/10H #*INFLOWY) 1199
DO 1270 MXmi,NFLNW 1192
#wCARD IN#x 1193

READ(2,1240) M, (QITI(I,M),Is1,12) 1194
BRANCH TD 1240 FROM 350,02 1470,02 1198

FORMAT(2X,14,2X,12F6,0) 1196
IF(NPER,GT,.12) READ(2,1250)(0I1(1,M),IB13,NPFR) 1197
BRANCH TO 1250 FRDM  1280,00 1310,04 119A

1390,02 1430,02 1139

FORMAT(BX,12F6,0) 1200
IPCIPNT, GTL0) WRITE (6,1260) M, (RIT(I,M},181,NPER) 1201
BARANCH TO 1260 FRDM 13%0,0% 1202

FORMAT(4WN 8TA,l4,8%X,14F8,0) 120%
BRANCH TO 1270 FROM 1230,01 1204

CONTINUE 1208
IF(IEVYR) 1300,1340,1280 1206
weCARD YEw# 1207

RRANCH TO 1280 FROM 1270,01 1208

READ(2,1250) (EvAPO(I),Imi,NPER) 1209
IFCIPNT,GT,0) WRITE(6,1290) (FVARPO(I),I®]1,NPER) 1210
PORMAT(IUH =2 VAPORATION/16X,14F8,2) 1241
GO TN 1340 . 1212
RRANCH TO 1300 FROM 1270,01 1213

IF(IPNT GT,0) wRITE(H,1310) 1214
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1310 FORMAT(14N a=EVAPORATION) 1215

DO 1330 MXs§{,NCPT 1216
MEBICPT(MX) 1217
IFCIEVIM) LE,O0) GO TO 1330 1218

c *4CARD EVar 1219
READ(2,1250) (EVP(I,M),I1sy,NPER) 1220
IFCIPNT,GY.0) WRITE(H,8320)M,(EVP(I,M),18),NPER) 1221

1320 FORMAT(UM STA,Y4,8X,1uF8,2) 1222
c BRANCKH YO 1330 PROM 1310,01 §3%10,03 1223
1330 CONTINUE 1224
(o BRANCH TO {340 FROM 1270,0% 290,01 1225
1340 IF (NDVYR,LE,0) GO tO 1380 1226
IFCIPNT,GT,0)WRITEs,1350) 1227

1350 PORMAT(25H waDIVERSION REGUIREMENTS) 1228
DO 1370 IXsi,NDVYR {1229

¢ "ACARD YDww 1230
READ(2,1240) M, (TMPP(I),131,NPER) 12314
IFCIPNTGT.0)WNRITE(s,1260) M,(TMPP(]),I81,NPER) 1232
IDBIDIV(M) 1233

DO 1360 Isi,NPER 1234
QGDIVC(I,ID)eTMPP () eeSTO(Y) 123%
eDIvs(1,1D)sGDYV(I,ID) 1236

c BRANCH TO 1360 FPROM 1350,0S 12%7
1360 CONTINUE 1238
e BRANCH TN 1370 PROM 1350,01 1239
1370 CONTINUE 1240
c BRANCH TO 1380 FROM 340,00 1241
1380 IFCIPWYR,LE,0) GO TO 1460 1242
IFCIPNY ,GT,0)WRITE(s,1390) 1243

1390 FORMAT(21H =aPOWER REQUIREMENTS) 1244
DO 1420 IPs{,NPWR 1248

c wxCARD YPxw 1246
READ(2,1250) (POWR(I,IP),131,NPER) 1247
IFCIPNT G O)WRITECa,1400) IPR(IP), (POWR(1,1IP),I8{,NPER) 1248

c h RRANCH TN 1400 FROM 1470,03 1249
1400 FORMAT(4W STA,14,8X%,14F8,0) 1250
DO 1410 Is),NPER 1251

IF (POWR(I,IP),GT,(lm,t1)) GN TO 1430 1252
ANDYSEBNDAYS(Y) 1253
POWRCI,IP)SPOWR(I,IPIwPRRMX(IPIx(» ,024)%ANDYS 1254

c BRANCKW TO 1410 FROM 1400,01 1400,02 §25S
1410 CONTINUE 1256
c BRANCH T 1420 FROM  1390,01% 1257
1420 CONTINUE §258
1F (NPWRS,LE,0) 60 t0 1460 1259
IFCIANY ,GT,0)wWRITE(6,1430) 1260

1430 FORMAT(28M #«SYSTEM POWER REQUIREMENTS) 1261
DO 1450 IXmi,NPWRS 1262

c wACARD YSax 1263
READC2,1250)(PWRS(T,IX),181,NPER) 1264
IFCIPNT ,GT,OIWRITE (6, 1UUO)IX, (PWRS(I,IX),]Int,NPER) 1265

1440 FPORMATC(UN SYS,14,8%,14F8,0) 1266
c BRANCH TO 1450 FPROM™ 1430,01 1267
14050 CONTINUE 126A
c BRANCH 10O 1460 FROM 1380,00 1420,01 1269
1460 IF(NAYR,LEL0)G0D TO 1500 12706
IF(IPNT,GT,0)WRITE(6,1470) 12714

1470 FORMAT(23H aaMINIMUM DESIRED FLOW) 1272
DO 1490 IXsi,NQYR 1273

c *#CARD YQaw 1274
READ(2,1240)M, (GMINCT,M),I8{,NPER) 1275
IFCIPNT GT,0) WRITE(6,1400) M, (GMIN(I,M),Ini,NPER) 1276

PO 1480 1my,NPER 1277
OMIN(I M)BOMIN(TI,M)wCSTO(]) 1274
TF(IFLOW,EQ ,M)TMPR(T)RQMINCI, M) 12719

¢ BRANCH TO {480 PROM 1470,04 1280
1480 CONTINUE 172814
o BRANCH TN 1490 FROM  1470,01 {282
1490 CONTINUE 1283
¢ RRANCH TO 1900 FRO™  {U60,00 1288
1500 IF(IFLOw,LE,O0) GO TO 1%20 1288
NO 1515 1=y ,NPER 1286

ExwiIslr 4 . Us




1510
1520
1530

1540

{550

1560
1870

1580

1590
1600

1610
C =Ds

1620

1630

1640

16%0

1660

1670

1680

1690
1700

1710

GMIN(T IFLOWISTMPR{IINCFLOW

RRANCH TO
IFINLYR,LE,0)GO TO 1620
IFCIPNTY.GT.0) WRITE(H,1530)
PORMAT(16H ««STORAGE LEVEL)
D0 1640 IX®31,NLYR

FORMAT(2X,14,272,778,0)
IFCFACYR,LE,O0,)FACTR=Y,
IFC(IRPY,GE,0)GN TO 1560
TEMPRSTYNRL (1 ,M,L)
D0 1550 1®2,NPER

STORL (I, MoL)STEMP

ARANCH TO
CONTINUE
GO TN 1580

BRANCH TO

IP(NPFR LE,6) GO TD 1580
READ(C2,1S70)(STORL (I, MyL)s18T,NPER)
FORMAT(32X,6F8,0)
BRANCH TO
DO 1S90 lmi,NPER
STORL (1, ,M,LIRSTORL(I M, )eFACTR
BRANCH TO
CONTINUE

1820 FROM

1500,00

*aCARD VYiaw
READ(2,1540) LM IRPT,FACTR,(STORL(I/MsL)r1lxl,h)

15§50 FRNM

1560 FRNM

1880 FRNM

1590 FRNM

1540,04

1540,02

1550,01

1580,00

TFCIPNT GT,0) WRITE(6,1600) LM, (STORLCI,M,L),T%1,NPFR)

FORMATCY4H LVL,ld,u™ STA,T14,14F8,0)
BRANC® TO §610 FROM
CONTINUE
CONVERTY INPUT FLOWS TO LOCAL INFLNWS
BRANCH TO 1620 FROM
Kxsy

DO 1710 MX 8 1, NCPT

M s IePTIMX)

IF (NFLWw (M), LE,D) GO TN 1690
I1TMP u NFLW(M)¢KXal

DO 1635 Im §, NPER

oL(L,M) = 0,

DO 1660 KEKX,ITMP

ITEMP a MQ(K)

DO 1650 Imi,NPER

GLCI,MisOLCT, M)QIT(T, ITFMPIARTIN(K)I*CETI(I)

1F(JUPOL.LE,0) GO TO 1650
1TPaNyUPQT(M)

1F(ITP,LE.O) GO TO 1850
DO le4d KJmy,1TP
NXSIUPRI(M,KJ)
GLCI,MimOLCT,MIS0LCT,NX)

BRRANCH TO
CONTINUE
BRANCH T0
1630,07
CONTINUE
BRANCH TD
CONTINUE

DO 1680 Isi,NPER
IF(QL(T,™).GE,0,) GO TO 1680
TEMPR(wQL{T,M))eCSOUT(T)
WRITE (6, 16T0YTEMP,QUNIT, M,

FORMAT(RA,0,1X,AU,9% ADDED TO ,I3,11M
QL(I'“)lO.

BRANCH T0
CONTINUE
KX m pTMP ¢ |
GO ™0 1710

BRANCH TO
ple 1709 1s{,NPER
LI, M) m QII(T,M)wCSTI(])

ARANCH 10

CONTINUE

1640 FROM

1650 FRNM

1660 FROM

1$30,01

1520,00

1630,08

16%0,03

1630,01

DURING PER ,13)

1680 FRNM

1690 FROM

1710 FROM

1660,01

1620,03

1620,01

1287
1288
1289
1290
1291
1292
129%
1294
1299
1296
1297
1298
1299
1300
1301
1%02
130%
1304
1308
1306
1307
1560,00 130AR
1309
1310
131¢
1312
1313
1314
1318
1316
1317
1318
1319
1320
1321
1322
1323
1324
13295
1326
1327
128
1329
1330
1334
1332
1333
1334
1338
1336
1337
1630,05 $1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1660,02 1349
1350
1351
1352
13583
1354
1355
1680,02 1356
1387
1358
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{720
¢ =Fs

1730

1740
1750

1760

¢

NO {730 Mxz{,NCPT
MERICPT(MYX)
DO 1720 2Ty ,NPER
TFCOMINZ2CTI M) LT, OLKGCMIIOMIN2CT,MIZALKG(M)
TRCGMINCT, M) LT, AMIND(T,M)IGMINCTI,M)BAMINZ(],™)
QMINA(T,¥) a2 GMIN(I,M)
AMINS(I,M)SGMINACT, M)
BRANCH TD {1720 FRNM
CONTINUE
INITIATE ANNUAL TOTALS
syRL(M)an,
SYPRE(M)=0,
SYQ1(MYeo,
SYGMN(M) = 001
SYCNS(M)mO,
SYQA(M)=0,
SYSHA(M)mO,
SYSH2(M)s0,
Syqa(M) s ,00%
IF (IRES(M),GT,0) SygvP(M)=0,
BRANCH TO 1730 FROM
CONTINUE
IF (NDIV,LE,0) GR T 1750
00 1740 0= {, NOIV
sYov(in) = ,001
qYDVALTDIRO,
BRANCH TD {7ufn FROM
SYSKN(ID)=O,
BRANCH TO 1750 FROM
1TMPEKPWReKPWRS
DD 1760 IPes |, ITMP
SYPWR(IP)mO,
SYSP(IP)=0,
SYPR(IP) ® ,00!
SYPMX(IP)®=99099G99,
SYSYS(1P)=O,
BRANCH TO 1760 FROM
SYSHP(IP) = 0,
1Dsy
I1Psé6
IFLIPWKW LE,0) 6O T 1770
10wy
1Pu}
BRANCH TO $770 FROM

1710,0%

1710,01

1730,02

1730,01%

1750,01

1760,03

1770 IFCIPNT GT,0)WRITE(p,1780)QUNIT,VUNIT,(PUNIT(1),]I81D,1P)
1780 FORMAT (///7 25X%,14H AL FLNW3 IN A4,23M, STORAGES AND EVAP IN A4,

C =fFs

{790

1SH, AND POWER IN 344d)
AARARANRANRARR
CALL COMP ()

ARARAARRAN N AAN

COMPUTE CUMULATIVE AVERAGFS AND SHMORTAGF INDEXES,PRINT

IFCIFLOW,LE,0)GO TO 1830

DO 1820 Imi,NPER

ANDYSaNDAYS(1)

CQSsCONSYaANDYS

TEMPeO,

TMp=O,

TPRo,

NRESMENRESR(IFLOW)

DO 1790 Xs{,NRESM

IReIRESM(IFLOW,X)

IF(IR,LT,1) GO TO 1790

TEMPaTPMP+STNRB(I,IR)

1TPaN[ eNLFe{

TMPATMPeSTORL (I, IR, 1TP)

TP & TPeSTORL(I,IR,2)
BRANCKH T 1790 PROM

CONTINUE

1F(TEMPL, LY ,TMP) gD YO 1800

TFLOWRO,

SHRTAS®O,

60 TN 1820

ExXmIngIY '} » 6w

1780,11

1710,02

1780,13

1359
1360
1361
13162
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
137%
1374
1378
1376
1377
1378
1379
1380
13814
1382
1383
1384
1388
1386
1387
1388
1389
1360
1394
1392
1363
1394
1395
1396
1367
1398
1399
1400
1404
1402
1403
fu0u
1405
1406
1407
fuod
1409
1410
1411
1412
14013
fa14
1418
1416
1417
1418
1419
1420
1424
{22
1423
| ry
1425
1426
1427
1428
1429
1430




[x N el

1800

1810

1820

1830

1910

1920

1930
1940
19506

1960

1970

1980

1990

2000

, BRANCH TO 1800 FRNM
IF(TFLOW, LT, (=,5))G0 TD t820
TFLOWg TRLOWSAMINACT, IFLOW)
IF(TFLOW,LE,0,)GD TO 1820
TMPROMINACT, IFLOW)=GA(],IFLOW) e,
IF(TMP ,LE,0,)G0 TO 1810
SHRYARSHRTASTMP
TMPESKRTA/TFLOW
IF(TMP [GT,SHORT)SHNRTRTMP
GO0 T0O 1820
BRANCH TO $810 FRNOM
TMPR(TEMPRTP) /(TPLOW*COS)
IF(TMp LT, SRPLS)SRPL3BTMP
BRANCH TO 1820 FROM
1800,00 1800,02
CONTINUE
IFCIPNT LE,0)GO TO 2640
BRANCH TO 1830 FRNM
ANYRS = J
RNYRS = {,/ANYRS
ANYR s ANYRSs},
DO 2550 MXmi,NCPTY
MEICPTY(MX)
JPRNTQIPRN(M)SIPRNT
ITMPeNRESR(M)
IF(IECON,LE,0) GO TO 2030
ALLOCATE BENEF1TS
IFCITMP,LE,0) GO TO 1970
DO 1950 1s1,NPER
SumMeo,
DO 1910 K={,ITMP
IREIRESMIM,K)
IFCIR,LT,0)]R8e]R
TMPP(K)BQA(I,IR)=QTI(1,IR)
BRANCH T0O 1910 FROM
SUMBSUMSTMPP (K)
TMPX (1) a8UM
TMPalymMp
TMPE] , /TMP
BRANCH TO 1920 FROM
DO 1940 Kmi,ITMP
QII(I,K)mTMP
IF(SUM,LF,0,) GO TO 1940
IF(SUM®TMPP(K),GT,(*»,0001)) GO TO 1930
SUMISUMaTMPP (K )
TMPP (K )sO,
GO YO 1920
BRANCH TO 1930 FRNM
GII(1,K)sTMPP(K)/SUM
BRANCH TO 1940 FROM
CONTINUE
BRANCH TO 16050 FRNM
CONTINUE
DO 1960 X=1,ITMP
WRITE (3) (NII(7,K),l=1,NPER)
WRITE (3) (TMPX(1),Il=],NPER)
BRANCH TO 1970 FRNM
00 2020 xsi,8
ITPEIF(K,M)
IFCITP,LE,0)ITPES
GO TN (1980,1990,2000,2010,2020),1TP
WRITE (3) (RA(I,M),ley,NPER)
WRITF (3) (QPREP(I,™),1a31,NPER)
GC TD 2020
BRANCH TN 1990 FRNM
WRITE (3) (STNRR(I,M),1si,NPER)

GO TN 2020
RRANCH TO 2000 FRNOM
IPRIPWR(M)
WRITE (3) (POWER(I,IP),1my,NPER)
GO TR 2020

RRANCKH T 2010 FRNM

1790,01

1800,0u

1780,04
1800,08

1780,03

1900,17

1920,06

1920 0%

1920, 00

1900,15%

1900, 14

1970.03

1970.03%

1970,03

1431
{432
1433
1434
1435
1436
1437
1434
1439
{440
1441
Y]
1443
1790,04 J44y
1445
1446
{447
1448
1449
1450
1451
1452
1483
1454
1459
1456
1487
1458
1459
1460
1461
14e?
1463
1464
1468
1466
1467
ET-L)
1469
1470
1471
1472
1473
147¢
1478
1476
1477
147R
1479
1920,02 1489
1481
1u82
148y
1484
1488
1486
{487
{u8R
1489
1490
1491
1492
1493
1494
1495
1496
1497
{49R
1499
1500
1501
1802
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2030

2020
C =Gs
2030

1840

1850

1870

1880

1890
C sH=

1900

¢ =l=

2040

€

10mIDIV(IM)
IFCIN, LY, 0)IDms]D
WRITE (3) (GDIVACI,1D),Im),NPER)
BRANCH TO 2020 FROM 1970,00
1980,02 1990,01 2000,02
CONTINUE
CONVERT QUTPUT UNTITS
IFCIUNIT,LE,0) GO Tp 1900
SYQL(M)SSYQL(M)«CCFs
SYPRE(M)®SYPRE(M)nCCPS
SYQI(MINSYQI(M)eCCFS
SYQA(MINSYRA(MIRCCFS
SYCNS(M)aSYCNS(MInCCFS
SYO({M)=SYQ(MINCCFS
SYSHQ(M)aSYSHA(M)eCCFS
SYQMN(M)BSYQMN(IMINCCFS
SYSH2(M)BSYSH2{MInCCFS
108IDIV(M)
IFCID,LY,0) IDm{=21D)
IF(ID,LE,0) GO 10 1850
SYOV(ID)mSYDV(ID)nCCFS
SYDVA(ID)IRSYDVA(ID)CCFS
SYSHD(ID)aSYSHD(ID)ArCFS
DO 1840 I=f§,NPER
GDIVA(L,ID)=ADIVA(Y,ID)2CSOUT(])

SHOIV(L,ID)SSHDIV(T,ID)Y*CSOUT(T)
BRANCH TO 1850 FROM 1830,16
IFCIRES(M) ,LE,0) GD TO 1880
STOR{(M)aSTORL (M)ICACFY
SYFYP(MyaSYEVP(M)aCACFT
DO 1870 lsi,NPER
STORAR(1,M)BSTORB(I,M)*CACFT
EVP{I,M)SEVP(I,M)nCACFT
BRANCH TO 1870 FROM 1850,02
CONTINUE
BRANCKH TO 1880 FROM 1850,00
DO 1890 I=1,NPER
GCONS(I,M)QCONS(I,M)*CSOUT(])
GL(I,M)SOL(1,M)eCSOUT(])
QPREP(I,M)QPREP(I,M)NCSOUT(])
QI(I,M)sQI(I,M)aC80yT(Y)
nA(I.N)lQA(IM)tCSnUTU)
SHRTQ(I1,M)m8WRTR(],M)I#CSOUT(D)
IF(QMR(MY LE, 0, AND OM2(M) 6T, (=,5))G0 TD 1890
SHRT2(I,M)eSHRT2(I,M)=CSOUT(])
BRANCKH TO 31890 FROM 1880,00
CONTINUE
LONGeTERM AVERAGESQ
BRANCH TO 1900 FROM 1830,08
SGL(M) & (SQL(M)®ANYRSYQL(M))wRNYRS
SPRE(M) & (SPRE(M)#ANYReSYPREF(M))2RNYRS
SQI(M) BISQI(MIXANYReSYQRI(M))aRNYRS
SQMN(M) B (SQEMN(MINANYROSYQMN(M))«RNYRS
ACNS(M) 8 (SCNI(M)2ANYR #SYCNS(M))*RNYRS
SQA(M) & (SGA(MI®ANYR +SYQA(M))#RNYRS
SQA(M) = (SG(M)*YANYR4IYQ(M))*RNYRS
SSHA(M) @ (8SHA(MINANYRESYSHG(M))IRRNYRS
S8H2(M)E(SSH2 (M) «ANYR+SYSH2 (M) I*RNYRS
QINDX(M)SQINDX (M) (SYIHQIM)/SYQ(M))Ine2
Q2NDX(M)BQA2NNX (M) (SYSH2 (M) /SYRAMN(M) ) w2
PRINT INFLOWS AND DIVERSINN
BRANCH TO 2030 PROM  1900,13
IF(JPRNT LE,(=1))GN YO 2150
WRITE(H,2040)
FORMAT(/1X,211(1We))
WRITE (6,1010)
IF (NRESR(M) LE,0) GN TO 2060

1970,03

1850,09

1880,09

WRITE(6,2050)M™, (CPT(M,K),Ke1,B8),QLKG(M), (TRESMIM,X),K8y,1TMP)

BRANCKH TD 2050 FROM 2060,00

2050 FORMAT(14,1X,8AG,9% (LEAKAGE FB8,0,10H SFRVED BY {814/ (34X,2114))

G0 TN 2070

FxWiBlr 4 e 8e

1503
1504
1508
1806
1507
1508
1509
1510
1841
1512
1513
1814
1514
1515
1516
1817
1518
1519
1520
1521
1822
1523
1524
1528
1826
1827
1528
1529
1530
1531
1532
15383
1534
153§
1536
1537
1538
1539
18540
18414
1542
154%
1844
1545
1846
1547
1548
1849
1550
185¢
15852
185%
1554
1855
1556
1557
1S58
1559
1560
1861
1562
1856%
1564
1565
1566
1567
1568
1569
1570
1571
1872
1873




2060

2070

2080
2090

2100
2110
2120
c
2130

2140
2150

2160

e17e
2180

2190

2196
2200
2210

¢
2220

¢
2230
C uJs

2244

22s0
2260

eavo
2280

2290

2300

BRANCH TO 2060 FROM 2040,.02
wRITE (6)2050) M,(CPT(",K).Kii,B)
BRANCH TN 2070 FROM  20%0.01
18 (IRES(M),LE,0) GO TO 2090
ITMPaNSERV (M)
WREITE (6,2080) CTSERV(M,K),Kay,ITMP)
FORMAYT(33X, THSERVING2X,1914)
BRANCH TO 2090 FRNAM 2070,.00
IF (NDIVRIN),LEL0) GO Tp 2110
1THPaNPIVR(M)
WRITE(6,2100) (IDIVRIM,K),Kzl,1THMP)
FORMAT (33X,16HLNCAL DIVERSIONS 1714)
RRANCH TQ 21310 FROM 2090,00
WRITE(6,2520)IYR,(APERD(I),APRD(Y),Iny,NMPER)
FORMAT(/3H YR 15,4X,dHAVG (2844))
WRITE(6,2130) SYQL (M), (QL(I,M),In},NPER) _
BRANCH TO 2130 PRNOM 2710,07
FORMAT (8M LOC FLW FB8,0,(14F8,0))
WRITE(6,2140) SYPRE (M), (GPREP(I,M),1=1,NPER)
RRANCH TO 2140 FRNM  2710.08
FORMAY (8M UNREG FB,0,(14FB,0))
BRANCH TO 2150 PROM  2030.00
108IDTV (M)
IFCID.FQ,0,AND,IRES(M),LE,0) GN TO 2170
IFCIPRANT LB, (=1)) GO TO 2170
WRITE(6,2160)8YGI(M),(QI(CI,M), 2{,NPER) ,
BRANCH TO 2160 FROM 2710,.10
FORMAT (8H INFLOw  FB,0,(14F8,0))
BRANCH TD 2170 FROM  2150,.01
1F(IDY2180,2230,2190
I10s(=In)
BRANCH T0 2190 FRAM 2170,00
SOV(ID) ® (SDVCID)®ANYReSYDV(ID))I#RNYRS
SDVACID) = (SDVACID)®ANYR+SYDVA(ID))#RNYRS
SSHO(ID) 8 (SIHDCIN)WANYR4SBYAMD (I1D) ) «RNYRS
DINDXCID)SDINDX{ID)+(SYSHD(ID)/SYDV(ID) Ine2
IFCIPRNT LE.(»1)) GO TO 2230
DO 2196 Imi,NPER
TMPX(1)2GDIV(I,ID)
IFCIUNTTLLE,0)GO YO 2196
TMPX(TISTMPX(I)#CSOUT(])
CONTINUE
WRITE (6,2200) SYDV(IDY,(TMPX(I),Is1,NPER)
BRANCH TO 2200 FROM 27%0,00
FORMAT (8M REQ DIV F8,1,(14F8,1)) .
WRITE(6,2210)Y8YDVA(ID),CADIVA(T,ID), 121 ,NPER) .
BRANCH TO 2210 FROM 2730,.01
FORMAT (8H DIVERSN FB,1,(14F8,1)) _
WRITE (6,2220)8YSHD(IN) s (SHDIV(T,ID),In1,NPER)
BRANCH TO 2220 FROM 2730.02
FORMAT (8H SHORTGE P8,1,(14F8,1))
BRANCH TO 2230 FROM 2170.00
IF (IRES(M),LE,0) GO TO 2490
~ PRINT RESERVOIR DATA
SEVP(M) & (SEVP(M)®ANYR4SYEVP(M))aRNYRS
IFCJPANT,LE,(=1)) GO TO 2320
IF(IPRLLE,O0) GO TO 2270
DO 2280 L m {, NL
K 8 N o L ¢
DO 2240 Is§,NPER
ISTOR(CIIBSTORL (L M)KIRCACPT
BRANCH TO 22%0 FROM 2230.04
WRITE(6,2260)K, (1STOR(T),I81,NPER)
FORMAT (&M LEVEL ld,6X,(1418))
BRANCH TO 2270 FRNM  22%0.0%

DC 2280 1=y, ,NPER

18T0R(1) ® SYORB(I,M)e,S
WRITE(6,2290)(18TOR(I),181,NPER)

FORMAY (/8H EOP S8TR 8X,(td18))
WRITE(6,2300)(ELEV(I,M), Is],NPER)

FORMAY (7H EOP EL 9x,(1u4F8,2))
WRITE(6,2310)SYEVP (M), (EVP(I,M),1n1,NPER)

1574
15718
1576
1577
157A
1579
1580
1581
1582
1583
1584
1585
1684
1587
{58R
1589
1590
1591
1592
1593
1594
1595
1596
1597
1594
1599
1600
16014
2150,02 1602
160%
1604
1608
1606
1607
1608
1609
1610
1611
1612
1613
1614
1619
1616
16417
1618
1619
1620
{62t
{622
1623
1624
2190,04 1625
1626
1627
1628
1629
1630
1634
1632
1633
1634
16318
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
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¢
2310 FNRMAT (8K EVAPC

c

BRANC® TD
FR,0,(14FR,0))
RRANCH TO

2320 TF (IPWR(M),LE,0) GD TO 2460

IP = JPwR(M™)
SPR(IP) 8 (SPR(IPI*ANYR+SYPH(IP))I®RANYRS

2310 FROM  2740,01

2320 FROM  2230,02

SPWR(IP) 2 (IPWR(IP)#ANYR+SYPWR(IP))*RNYRS
SSHP(IP) & (SSHP{IP)INANYR4SYSHP(IP))wRNYRS
SSP(IPIm(SSP(IP)*ANYR4SYSP(IP))aRNYRS
PINDYCIP)ISPINNX(IP)4(SYSHP(IP)/SYPR(IP) )22
TF(IPwkw LE,0) GO Tn 2380

TEMPESPR(IP)/(,024*3YDYS)

SYPR(IP)ESYPR(IP)/( 02u%8YDYS)

DO 2330 !=si,NPER
TMPENDAYS(1)
TMPETMP®, 024

TMPX(1)RPOWR(I,IP)/THMP
PWERCI,IP)SPWER(I,IR)/TMP
POWER(1,TP)=POWER(T,1P)/TMP
SHRTP(T,1P)uSHRTP(1,1P)/TMP

2330 CONTINUE

BRANCH TO

TEMPESYSHP(IP)/(,024e8YDYS)
TMPESYPWR(IP)/(,024x8YDYS)
TSYFeSYSP(IP) /(,024e8YDYS)
IF(JPRNT LE,(=1)) GO TO 2430
WRYITE(6,2340)SYPR(TIPY,(TMPX(1),12{,NPER)

¢

BRANCH TO

2340 FORMAT (7H REG KW 1x,F8,0,(14FB8,0))
WRITE(6,2350) TSYP,(PwER(I,IP),Is],NPLR)

€

BRANCH TO

2350 FORMAT(4H SYS I14,FB,0,(14FB8,0))
WRITE(6,2360)TMP, (POWER(T,IP), 121 ,NPER)

c

BRANCH TD

2360 FORMAT(TH GEN Kw I1XF8,0,(14F8,0))
WRITE(6,2370)TEMP, (SHRTIP(],IP), 184 ,NPER)

c
c

BRANCH 1O
2740,10

2370 FORMAT (8M SHORTGE FB,0,(14FB8,0))

60 TN 2430

BRANCKH TO

2380 IF(JPRNT LF,(=1)) Gn TO 2420
WRITF(6,2390)8YPR(1pP), (POWR(L,IP),I81,NPER)

BRANCKH TN

2390 PORMAYT (B8H REQ PWR FB,0,(14F8,0))

IFCISYSR(M) ,GT,0IWRITE(H)2350)ISYSR(M),8Y8P(1P),
(PWER(I,1P), 181 ,NPFR)
WRYITE(H,2400)Y3YPWR(IP), (POWER(I,IP),INy,NPER)

€

2400 FORMAT (8H PNWER

BRANCH TO
FB,0,(14F8,0))

2330 FROM 2320,10

2340 FROM 2740,06

2350 FRNM  2390,01%

2360 FROM 2740,08

2370 FROM 2400,01
2750,03

2380 FRNM  2320,07

2390 FROM 2750,00

2400 FROM 2750,02

WRITE(6,2370)3YSHP(1P), (SHRTP(1,1P), 1% ,NPER)
TF(ISYSR(M) GT,0)WRITE(6,2410)8YSYS(IP),(SYSSP(],1P),18{,NPER)
2410 FORMAT(8M 8YS SRT Fp,0,(1uFB8,0))

c

2420 TMPRSYPWR(1IP)
TEMPaSYSHP(]IP)

¢

BRANCH TO

BRANCH TO

2430 IFCIPOW(IP),LE,0) 6O YO 2460

N0 2440 sy ,NPER
TMPBPOWRP(1,1P)

1F (TMP LT, SYPMX(IP)) SYPMX(IP)ETMP
IF (TMP LT SPMX(IP)) SPMX(IP)aTMP

c

2440 CONTINUE

BRANCH TO

IFCJIPANT ,GT, (w1 )IWRTITE(S,2450)

SYRMX(IP), (POWRP(1,1P)
BRANCKH 10

c
2450 FURMAT (&M PEAK Kw FA,0,(1uF8,0))
c

BRANCH TO

2460 I1F(JPRNY LE,(wl)) GN TO 2550
WRITE(6,2070)(ICSE(T,M4),101,NPFR)
2470 FORMATY (SwW CASFE 11X,(1418))

ExWIBlY
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ejl=

2420 FROM 2380,00

2430 FROM 2330,04

2u40 FROM  2430,01

2181 ,NPER)
2450 FROM 2440,01

2460 FROM 2320,00

2750,01

2620,01

2%70,01

2760,01

2430,00

1646
1647
164f
1649
16850
16581
1KS2
165%
{654
1655
1656
1687
1658
1659
1660
1661
1662
166%
1664
{665
1666
1667
1668
1669
1670
1671
1672
167%
1674
16758
1676
1677
1678
1679
{1680
1681
1682
1683
1684
1685
1686
1687
1688
1649
1690
1691
1692
169%
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1708
1706
1707
1708
1709
1710
1711
1712
171%
1714
1718
1716
1717




2480

¢
2490

c

c

c

¢

¢
c

sKs

2500

2510

2845

2520

2530

2535

¢
2540

[a Xg Xa)

2550

2560

2570
2580

2590

2600
2610

2620

2630

WRITE(6,2480) (CNTRL(I,M),In1,NPER)
FORMAY (6H LEVEL 10X,(14F8,2)) i
BRANCH TO 2490 FROM 2230,00
IFCJPRNT, ,LE,(=1)) GO TO 2550
PRINT OUTFLOWS
IF (IRES(M),GT,0)WRITE(6,2500)
R SYCNS(M), (GCONSC(I, M), 1m1,NPER)
BRANCH TO 2500 FROM 2490,01
FORMAY(/8H CSV REL FB8,0,(14F8,0))
WRITE(6,2510)8YGA(M),(QACI,™),I81,NPER)
BRANCH TO 2510 PROM  2770.01%
PORMAY (8H RIV FLW F8,0,C34F8,0))
DO 2515 Isi,NPER
TMPX (T)ZGMINA(TI, M)
IFCIUNTTGT,0) TMPX(I)BTMAX(I)#CSOUT(I)
CONTINUE
WRITE(6,2520)8YG(M), (TMPX(T)s1m1,NPER)
BRANCH TO 2520 FROM 2770,02
FORMAY (8H DES FLW FB,0,C(34F8,0))
WRITE(6,2530) SYSHQ(M),(SHRTG(I,M),I1%1,NPER) .
ARANCH TO 2530 FROM  2540,01
2770,06
FORMAT (BH SHORTGE FB,0,(14F8,0))
IF (OM2(M),LE,0,,AND,GM2(M),GT (e, 1)) GO TO 2550
OC 2535 Isy,NPER
TMPX (T)aGMIN2(T,M)
TP(TINTY,GT,0) TMPX(I)mTMPX(I)CSOUTI(I)
CONTINUE
WRITE(6,2500)8YOMN(M), (TMPX(1),I81,NPER)
BRANCH TD 2540 FROM  2770,0S
FORMAT (8N MIN FL& FB8,0,(14F8,0))
WRITE(6,2530)8YSH2(M), (SHRT2(I,M), 12y ,NPER)
END OF DO LOOP STARTING AT 183043 )
BRANCH TD 2550 FROM 18%0,03%
2490,00 2S30,01
CONTINUE
IP(ISHRY,LE,0)GO TO 2%60
IFLIRGCLY,,GT ,0)WRITE(Q)SYPRE,QPREP
IF(IRG(2)GT OIWRITE(LISYRA,NA
IPCIRGES) GT O)WRITECL4ISYDVA,GDIVA
IFCIRGE4) oGT OIWRITE(Q)ISYSHD,8HDTY
IFCIRG(S) ,GT ,0)NRITE(UISYSHR,8HRTQ
IFCIRG(6) 4GT,0IWRITE(UISBYSH2,SHRT2
IFCIRG(T)LGT,0,0R,IRG(A),GT,0)WRITE(U)STORY,STORA
IF(IRG(S) ,GT,0IWRITECUIELEY

1748
1719
1720
1721
1722
172%
1724
2770,00 172%
1726
1727
1728
1729
1730
1731
1732
1733
1734
1738
1736
1737
2770,03 1738
1739
1740
1741
1742
1743
1744
1748
1746
1747
§1748
1749
1750
2460,00 1751
1752
1753
1754
1758
1756
1757
1758
1759
1760
1761
1762

IF(IRG(10) 46T, 0)WRITE(L)SYRI,GI,STORB,ELEV,8YEVP,EVP,SYPWR,PNWER, 1763

e SYSHP,3HRTP,SYPMX,PONRP,8Y0A,QA .
BRANCH TN 2560 FROM 25%0,01
IYREIYRe!
IF (NPWRS,LE,0) GO TO 2640
SYSTEM POWER SUMMARY
DO 26306 IXsy,NPWRS
WRITE(6,2570)1X
FORMAT(//49X,6HSYSTEMI2,14H POWER SUMMARY)
BRANCH TO 2580 FROM 2710.0S
FORMAT(13,1X,8A4)
WRITE(6,2590)
FORMAT(13H SYSTEM TOTAL)
MXBKPyRe I X
SPR(MYIB(SPR(MY)*ANYR&SYPR(MX)I#RNYRS
SPWR(MX)IS(SPWRIMX)SANYRGSYPRR(MX) J*RNYRS
SSHP (MY )R (SSHP (MX)RANYR4SYSHP (MX))#RNYRS
PINDX(MX)SPINDX(MX) ¢ (SYSHP(MX)/SYPR(MX))an2
WRITE(6:2600)8YPR(MX), (PWRS(T,1X),121,NPFR)
FORMAT(AHN REQUIRD (5F8,0)
WRITE(6,2610)3Y3P(MX), (PWER(T,“x),Is81,NPER)
FORMAY (BN USABLE {SF8,0)
WRITE(H,2620)SYPWR(MX), (POWER(T,MX),1Imt,NPER)
FORMAT (8 TOTAL §SFA8,0)
WRITE (6,2370)SYSKP(MX), (SHRTP(T,MX), 1l ,NPFR)
ARANCH TD 2630 FROM  2560,02
CONTINUE

e{le

1764
1765
1766
1767
176A
1769
1770
1771
1772
1773
1774
17715
1776
1777
1778
1779
1780
1781
1782
1781%
1784
1788
{784
1787
178AR
1789
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¢ END OF 00 LNOP STARTING AT 1220¢1 1790
¢ BRANCH TO 2640 FROM 1220,01 1820,01 179¢
4 2560,01 1792
2640 CONTINUE 1793
IFCIFLOW,LE.0,OR,IPNT.GT,0)60 TO 2700 1794

C sis SUCCESSIVE APPROXIMATIONS OF VYIELD 1795
IFCTPLOW, LT, (=,5))8uNRTE,3 1794

IF (SHORT,LF,0,)60 Tn 2650 1797
IF(IHORT LE,,01)60 TO 2670 1798
IF(SHORT GT,,3) SHORTm,3 1799
TPPECFLOW 1800
CFLOWSCFLOW#(1,e8HORT) 180}
IF(TPP,GT,1,) GO TO 2640 1802

GO TO 2680 1803

¢ BRANCH TD 2650 FROM 2640,03 1804
2650 !FtSRPLs.LE.‘ot) 6N Y0 2670 18085
tF (3RPLS,GT,,15) SRpLS8=,1S 1806
TPPeCFLOW 1807
CFLOWSCFLOWA (1 ,¢8RPS) 1808
IFCTPP,GT,1,) GO TN 2680 1809

¢ ARANCH YO 2660 FROM 2640,08 1810
2660 CFLOWB(CFLOWeTPP)2, 8 1811
c BRANCHW TD 2670 FROM 2640,04 265%0,00 1812
28670 1PNTa) 1813
c BRANCH TN 2680 FROM 2600,09 2650,04 1R1Y
2680 1TRNSsY 18458
1YRRIYRY 1816
WRITE(6,2690)IFL0W,CFLON 1847

2690 PORMAT(21IRHOFLON REQUIRFMENTS AT I3,1dr MULTIPLIED BY F$,3) 1818
G0 TN 1070 1819

¢ PRINT LONGeTERM AVERAGES 1820
¢ BRANCH TO 2700 FROM 2640,01 1821
2700 1YRelYRel 1822
WRITE(6,2710) IYRL,TYR 1823

2710 FORMAT (/ 33H AVERAGES FOR PERIOD OF OPERATION 15,2W = IS) 1824
1825

DO 2780 MXmy,NCPT 1826
MEICPT(MX) 1827

WRITE (6,1040) 1R28

WRITF (6,2580) M, (cPT(M,X),Ke1,8) 1829

WRITE (6,1010) 1830

WRITE (6,2130) SQL (M) 1831

WRITE (&6,2140) SPRE(M) 1832
I1D=IDIV (M) 1833
TF(IDNE,0,0R,IRES(M) ,GT,0) WRITE(6,2160)8GI(M) 1834
IFCID) 2720,2740,27%0 1835

2720 10= (=]ID) 1834
¢ ARANCK YO 2730 FROM 2710,11 1837
2730 WRITE (6,2200) SDV(IN) 1838
WRITF (6,2210) SDVA(TID) 1839

WRITE (6,2220) SS9MO(ID) 1840

¢t BRANCH T 2740 FROM 2710,11 1R4Y
2740 IF (IRFS(M),LE,0) GO TO 2770 1842
WRITE (6,2310) SEVP(M) 184Y

IF (IPWR(M)LEL0) 6Gn TOQ 2770 1844
IPSIPWR (M) 1848
IF(IPWKW LEF 0) GO Yn 2750 1846
TEMPESPR(IP)/(,024*3YDYS) LY

WRITE (6,2340) TEMP 184R
TEMPRSPWR(IP)/(,024n8YDYS) 1849

WRITE (6,2360) TEMP 1A50
TemMPESSHP(1P)/(,02448YDYY) 1851

WRITE (6,2370) TEMP 1852

60 1D 2760 185%

¢ BRANCH TO 2750 FROM 2740,04 1ASy
2750 WRITE (6,2390) SPR(TIP) 1ASS
TP CISYSR(M) 6T, OIWRITE(6,2350)1SYSR(M),SSP(IP) 1856

WRITF (6,2400) SPWR(1IP) 1857

WRITE (6,2370) SSHP(1IP) {ASR

¢ ARANCH TO 2760 FROM 2740,11 1859
2760 IFCIPOW(IPI,LE,.O0) GO TO 2770 1860
WRITE (6,2450) SPMX(IP) 1R61
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(4 RRANCH TOD 2770 FROM  2740,00 2740,02 1862

(o 2760,00 1863
2770 IF (IRES(M),GT,0) WRITE (6,2%500) SCNS(M) 1864
WRITF (6,2510) SRA(M) 1865

WRITE (6,2520) 8Q(M) 1866

WRITF (6,2530) SSKHQ(M) 1867
IF(QMR(M) LE, O, AND,OM2(M) ,GT,(», 1)) GN TO 2780 1868

WRITE (6,2540) SOMN(M) 1869

WRITE (6,2530) S3MH2(M) 1870

¢ RRANCH TO 2780 FRNM  2710,02 2770,04 187%
2780 CONTINUE 1872
IFCIUPDT,GT,0) GO TO 1140 1873

C sMs PRINT SHORTAGE INDEXES % % % % % % % % % % & & & & * & & # & {874
IF (NDIV,LELO) GN TO 2810 1R7S

DO 2790 1D=i,NDIV 1876
DINDX(ID) & DINDX(ID)I®{00,*RNYRS 1877
IFCSOVLIN) LT, ,002,0R,RTIODIIDY LY, 0,)DINDX(IDY=m}, 1878

¢ BRANCH TO 2790 FROM 2780.03 1879
2790 CONTINUE 1880
WRITE(6,2800)CIDOV(ID)Y,DINDX(ID),IDm1,ND]IV) 18814

2800 FORMAY(/26M DIVERSTON SHORTAGE INDEX T(I16,F7,3)/(9CI6,F7,3))) 1882
¢ ARANCKH TO 2810 FROM 2780,02 1881
2810 DO 2820 Mxsi,NCPTY 1884
Mg TePT(MX) 1885

QINDX (M) ® QINDX({M)I®100,*RNYRS 1886

IF(SQ (Y)Y, LY,,002)QINDX(M)me}, 1887

G2NDX (M) & G2NDX(M)I%{00,%*RNYRS 1888
IF(SOMN(IM) LT, 002)Q2NDX(M)mm], 1889

o SAMN AND 88¥2 USED A® TEMRODADY YARIABLES 1833
SGMN (MY )IBQINDX (M) 1891

c BRANCH TD 2820 FROM  2810,00 1892
2820 SSH((MY)BG2NDX (M) 1893
IF (NPWR,LEL,0) GO YO 2870 1894

DO 2830 IPmy,NPWR 18958
PINDX(CIPYBPINDX(IPI®100,~RNYRS 1894
IF(SPRIIP)Y,LT,.,002)PINDX(]IP)may, 1897

¢ BRANCH TOD 2830 FROM 2820,02 1898
2830 CONTINUE 1899
WRITP (6,2840)C(IPR(IP),PINDX(IP)},IPei  NPNWR) 1900

2840 FORMAT(/21H POWER SHORTAGE INDEXSX,7(J16)F7,3)/7(9(16,F7,%))) 1901
1P (NPWRS,LE,0) GO YO 2870 1902

DO 2850 lxmi,NPwRS 1603
MXRKPWReIX 1904

PINDX (MX)SPINDX(MX)#100,2RNYRS 1908

£ BRANCH TO 2850 FROM 2840,02 1906
2850 WRITE(6,2860)IX,PINDX(MX),NERTP(IX),8YMSP(IX) 1907
2860 FORMAT(13H POWER SYSTEMI2,2X,14HSHNRTAGE INDEXFT,S, 1908
¢« 17H NO, OF SHORTAGES 13,2x,16MH MAX, SHORTAGE = F10,0) 1909

c BRANCH TO 2870 FRNM 2820./01 2840,01 1910
2870 WRITE(6,2880)(ICPTIM),SOMN(MY, MaY,NCPT) 19114
2080 FORMAT(/24M DES FLOW SHORTAGE INDEX2X,T7{16,F7,3)/(9(16,F7,3))) 1912
WRITE(6,2890)(ICPT(M),S88H2(M), Ml ,NCPT) 1913

2890 FORMAT(/24H MIN FLOW SHORTAGE INDEX2X,7(16,F7,3)/7(9(16,F7,3))Y) 1914
WRITE(H,2900) 1918

2900 FORMAY( /%X, 98W DIVRSINN SHORTAGFS DES FLOw SHORTAGES MIN FLOW 8 1916
+HORTAGFS 8YS PWR SHORTAGES AT SITE PWR SHRTGS ) 1917
WRITE (6,2910) 1918

2910 FORMAT(4W STA SX,5(2X,9KNO MAX B8X)) 1919
DO 2950 MXsi,NCPTY 1920
MaICPT(MX) 1921
SHMY(MInSHMX (MIWCSOYT(Y) 1922

SHMYD (MYBSHMX2(MIACSOUT (1) 1923
IDSIDIV (M) 1924
IFCID.GT,0) GO TO 2930 1925
WRITF(6,2920)M NSHMN(M), SHMX (M), NIH2(M),SHMX2(M) ,NSHPS (M), 1926

R SPSMX (M) yNSHP (M) ) SHPMX (M) 1927

c BRANCH TO 2920 FROM  2910.07 1928
ZQZO VO‘MAT(XU.GX.1*“,6!,1“-;“(!12,?7.0)) 1°2°
GO TO 2950 1930

¢ BRANCK YO 2930 FROM 2910,06 193¢
2930 SNDMX(ID)ISSHDMX(ID)®CSNUT(YL) 1932
WRITE(6,2940)M , NDVEHCID) ) SHDMX(ID) , NSHMN(M) , SHMX (M), NSH2 (M), 1933
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s SHMXQ(M),NSHPS(M),gPIMX (M) ,NSHP (M), SHPMX (M)

€ BRANCH TN 2940 FROM
2940 FORMAT(I4,15,F7,0,4(112,F7,0))
¢ RRANCH TO 2950 FROM

2980 CONTINUE
BO 2980 M™Mxel ,NCPY
MRICPT(MX)
IFCIRES(M) LE,O0) 6N TN 2980
C =Nz SYDRAGE FRENUENCY
WRITE(6,2960) NYRS, M, (APERD(I),APRD(1),1e4,NPER)

2930,0}

2910,01

2920,01

2960 FORMAT(,22H STORAGE FREQUENCY PER 13,184 YEARS AT LOCATINN I3/

» 11X CONS POOL ,28a0)
WRITE(6,2970) ((NSTOR(I,M,K),In1,12),K81,10)

2970 FNRMAT(1{NW 99=100 PLY 1218/11K 95= 99 PCT 1218/11H 90~ 95 PCT 1218
. /11H Bo= 90 PCT 1218/11K 70w 80 PCY 1218/11K 60= 70 PCT {218
{= 20 PCY 12718

. /41K 40w 60 PCT 1218/11H 20 40 PCT f2I8/11H
/1% 0w 1 PCT 1218)
¢ BRANCH T0O 2980 FROM
2980 CONTINUE
END FILE 3

IF(IECON,GT,0) CALL ECON
IF(I8MRY,LE,0)GD TN 1020
END FPILE 1§

END FILE 4

CALL REARNG

GO YO 1020

END

EXNXBXY '] ojlde

2950,01

2950,03

1934
191315
1936
1937
1938
1939
1940
1944
1942
194%
1944
1945
1946
1947
1948
1949
1950
1951
1952
195%
1954
198§
1956
1957
1988
1959
1960




(s N Ea NeXe)

BLOCK DATA
COMMON/DTADM/
o KCPT , KPWR,KPWRS,KRES,KUPST,KDIV,KL,KPFR,KQIL ,K3ERV,KUPQT
COMMON/DTAIN/
o PUNTITC(O)sBLNK,IBLY, FLWU,VOLUSFLMT,VLMT,AMOS(12),KDAYS(12),
o INUMCI0))LTRY,LTRC,IKODE(24)KODECY3),FIRST,LTDP
AR A RARN AN AR AR AN N AR R AR AN A AR AR R AR R AR AR AR AN AR A NI RARANAARANRR AT RR 1967
* CHANGE DIMENSIONS YO VARIABLES IN COMMON/DTARG/ TO ALLOw
» ENOUGH SPACE FOR THE FORMAT SPECIFICATION ASSIGNFD IN THE
w DATA STATEMENY BELOW
RAN RN R R R R RARARRAR R AR ARR AR AN AR R R A AR AT R R RANRR AR AR RN ewan 97
COMMON/DTARG/
o IZERQ(3),IONE(3),ITWO(3),JZERD(3),JONE(S3),JTNO(Y),
KZEROC3) o KONE(3),KTWO(3),NFMT(I)
LOGICAL PIRST

DATA
o /
DATA
DATA
DATA
DATA

KCPT)KPWR,KPHARS ,KRES, K UPSYT,KDIV,KL ,KPER,KQIL,KSERV,KUPQ]L
aol 20' 2' 30' 16' 25’ 6, 12' 90, 19, ‘0
PUNTT/UNKILO)ARWATT, 4us P URTHOU, GHSAND UKW KWK/

BLNX/4M /e IBLK/Z4M /

FLWU/ZUM CFS/, VOLU/UHACFT/, FLMT/URME/S8/, VLMT/UHK M3/
AMOS /4N JAN,4H FEB,4H MAR,4H APR,UH MAY,dW JUN,OH JUL,uW

o UM 3FP,uH OCT,4N NOV,UW DEC/

DATA
DATA
DATA
DATA

’
DATA

.
DATA

KDAYS/31,28,31,30,31,30,31,31,%0,%4,30,31/

INUMZEHL g tH2p 1IR3, IRG, LHS 1 HO, THT ,INB, 1M, 1IN /

LYRIZIMI/ZHLTRC/4HC /) LTOP/ 2HOP Y/

IXKODE/2HCP,2H1D,2HLF ,2HEC ,2HSV ,2HDY ,2HDS,2HBD,2HAR, 2HAM,
2HR1 ,2HRL ,2HRS,2HRA,2HRQ,2HRE ,2HP1, 2HPR, 2HPQR,2HPT,
CHPP,2HP8,2HPE ,2HED/

KOOE/ 2HIN,2HYE ,2HEV,2HYD,2MYP,2HYS,2HYQ,2HYL,2HBN, 2H8P,
2MBV,2HT1,2HER/

FIRST/,TRUE,/

CARDS 1992=2011 DELETED

DaTaA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

NFMT  /2UH(9H#* SUM L, 14F8,0)
KYWO /24H(9HeAVERAGE ,14FB,2)
KONE /24M(9H*AVERAGE ,14PF8,1)
KZERD /2UH(9MH+AVERAGE ,14F8,0)
JTRO  /24H(IN ,119)Y,F8,2)

JONE  /24H(IM ,119X,FB, %)
JZERQ /24M (N ,110X,FB,0)

ITwO /24H(1H+,16,2X,14F3,2
INNE  /724H(1H*,16,2X,14F8,1
T1ZERD /_2UH(1H+,16,2X,14F8,0

NN NN NNNNN N

aetbe

1961
1962
1963
1964
1968
1966

" 196A
» 1969
* 1970

1972
197%
1974
1975
1976
/ 1977
1978
1979
1980
AUG, 1981
1982
1983
1984
1985
1986
1987
19488
1989
1990
1991

2012
A2013
A2014
A420i8
D2016
D20y7
D20§AR
42019
A2020
A2021

ene?
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SUBROUTINE INOQUT

DIMENSION JCRD(€20),1BRC(40),LSV(8) ,NTSRV(4O))ITSRV(30,40)
COMMNON/DTADM/

° KCPT'K.WRaKPWRSIKRES,KUVST'KDIVpKL,KPERnKQIL,KSERV'KUPGI
COMMON/DTAIN/

o PUNIT(O),BLNK,IBLK,FLWU,VOLU,FLMT,VLMT,AMO8(12),KDAYS(12),

o INUMCE0)Y,LTRJHLTRC, IKODE(24),kODE(13),FIRST, L TODP

COMMON/IN/ i
CACFT,CCFS,CSTI(12),c8TO(12),DINDX(2S),IFLOW,IPRL,IPRNT,
IPWYR,ISERV(30,19), 18MRY,I3TOR{i25,TUNIT,IUPDT,
IUPQICU0,10),IYR,JUPQI, MR(Q0) ,NDVYR,NFLOW,NLYR,NSERV(30),
NQYR,NUPQI(40),PINDX(22),QINDX(40),QMIN(I2,40),Q2NDXC40),
RYIO(90),3CNS(40),8DV(25),8DVA(2S),8EVP(30),8PMX(22),8PR(22),
SPRE(UO),SPWR(22),80(40),80A(40),3Q1(U0),80L(40),30MN(40),
SSHD(2%),33KP(22),88H40(40),S8H2(40),883P(22),8TOR1(30),TMPR(12)
»CSOUT(12)

COMMON /ALPHA/

o APERD(12),APRD(12),1DIV(U0),IPWR(40),TYRI,NPWR,NRES,QM2(40),

e TITLE(H0),IPNKW

COMMNN /BETA/

o NYRS,IRG(10)sCPT(4n,8)»ICPTCUO))IRES(UOI/NCPT,NPER,QUNIT,VUNITY
COMNMON/DLTYAYL/

o CNTRL(12,00),0LC€12,40),38YQ1(¢40),Q02(12,40),3TQRB(12,30),

o ELEV(12,30),SYEVP(30),EVP(12,30),8YPwR(22),POWER(12,22), )

o SYSHP(22),8MRTP(12,22),3YPMX(22),POWRP(12,20),3YQA(40),QA(%2,L0)

COMMON/DLTAR/ ,
ANDYS,AREA(30,10),cFVAP(30),CFLOD,CLOCL,CONST,COUELC20,10),
EFCY(30,30),EFFCY(20",EFY(20),EL(30,10),EVAPO(12),HEAD(20),1ICNNS,
ICSFE(12,40),10BA8(25),10G3Y,I0PR(20),IDV(25),IDVPR,IDVSP,IEVYR,
IPER(12Y,IPERA,IPNW(20),IPR(20),IPRN(40),IPWPR,IRESR(2,20),
18MDV(2S),18H0OCU0),I18HR(30),I8PER, JSRCH(UN), ISYSR(UO),
IUPST(UN,18) ), METRC ,NCYCLI/NDAYS(12Y/NDIV,NDIVR(AO),NDVIH(2S),
NELW(UO) NL,NLF,NPyRS ,NRESM,NRESP(2) ,N3H2(U40),NSHDY ,NSHMN(4LOD),
NOMP(UOY NSHFI(UO) ,NSHQ,NSHR,NSPER,NSRTP(2),NUPST(40),0Vi0DC20)

COMMON/DLTAS/
PFMAX(20),PXPWR(20,10),POWR(12,20),PWER(12,22),PWRMX(20),
PwRS(12,2); RCAP(30,10),0C0N3(12,40),06DIV(12,2%5),
GDIVALY12,25),Q0IVR(u0),Q0IVS(12,25),0LKG(uU0),GMAXAC4O),
GMIN2($2 4C),GMINA(12,40),QMINS(L2,40),0mMXx(12,40),00(30,8),
QOMN(30),N0T(40,8), RPREP(12,40),0T(20,10),R8HDV,RSHQ,
RTINDC2S),SWDIV(12,25) )3MDMX(25) ) SHMX(N0), IHNMX2(4C),SHPMX(40),
SHRT2(12,40),8HRTO(12,40),5PSMX(40),8STOR(30,40),9TGRA(30),
STRAV(SZN),STRSM,SYCNS(W0),3YDV(25),3YDVA(25),8YDYS,8YMSP(?),
SYPR(22),8YPRE(u40),8yQ(U0),8YQL(40),8YQMN(40),SYSHR2(UY),
8ygHD(25),8Y8HG(40y,3Y8P(22),8Y88P(12,20),8Y8Y§(22),TL(20,10),
TLWEL(20),

INIVF(UO) ,NDIVF(U0)Y, IDCPT(U0),INSHT(U0),DFUNC(20,40),DPARA(20,40)

CUMMON /BALT/

o JECON,IFE(8,40),IYEAR NRFPIR(UO),NSTOR(12,47,10),011(12,40),

o« STORL(12,40,8),TMPP(40),TMPX(12)

COMMNN /GAMMA/

« IRESMLU4O0,%0),IDIVR(U0,25), TEV(4O)

LOGICAL FIRSY

FOUIVALENCE(NTSRV(1),NSTORC1,1,1)), (ITSRV(1,1),NSTOR(1,6,1))
C sAs
€ BRANCKH T 3000 FROM 4430,01 4S30,03
3000 FPORMATIIM )

cLNCLEY,

CFLONEY,

TUNITRN

wE TRCEO

CNSTIsY,

CnSTNEY,

CCFSey,

RUNITRF wy

CACF TR,

VUNTTSVOL U

IPRNTERA

1PoL el

1Pwrwe

TUPDTRO

Fx=181T7T 4 »lbw

202%
2024
2028
2026
2027
en2a
2n29
2030
2031
eude
2033
2034
2035
2036
2037
2n3y?
2038
2039
2040
2044
2042
2043
2044
2048
2346
2047
2048
2049
20840
2051
2082
2083
2084
2058
2086
2087
2058
2059
2060
2061
2062
204%
2064
2069
2ne6b
2067
2068
2069
2070
2071
2n72
207%
2nvu
2078
2076
2077
20TR
2079
2n8n
2N81¢
2082
2083
2084
20RS
2nAe
2na?
208R
2189
2090
2n9y
2092
2n9%




c

c

c

¢

(g (o N3 Xa)

c
c

1DG8T=0) 2094

18MRYg 2095

JECONgD 2096

NPER= {2 2097

IPERAS] 2094

00 30t0 t=1,t2 2099

APERn(z)zaLNx 2100

APRD (1) eaMOS(]) 2101

NDAYS(I)sKDAYS(I) 2102

EVAPN(T1)=0, 2101
CsouT(1)mt, . 2103,1

BRRANCH TN 3010 FRNM 3000,20 2104

3010 CONTINUE 2105

IEVYR=Y 2106

IPWYRSg( 2107

NPWRSg0 2108

Ixs0 2109

ICNTRp 2140

1L9Tmp 2111

sBs 2137

IF(NOT,FIRST)GO TO 3030 2113

waCARD Tiww 2114

READ(S5,3020) TITLE 2118

RRANCH TO 3020 FROM 1030 00 3040,00 2116

3020 FORMAT(2X,A2,1948) 2117

FIRSTe, PALSE, 2118

GO TD 3050 2119

BRANCK TO 30306 FROM 3010.07 2120

3030 READ(2,3020)CTITLE(I),1=y,20) 2121

IFCENF,2) 8920,3040 2122

3040 READ(2,3020)CTITLE(]I),1m21,60) 2123

BRANCH TO 3050 FROM 3020.02 2124

3050 WRITE(6,3060) 212§

3060 FPORMAT(IHE,30(1H®) /31K » RESERVOIR SYSTEM ANALYSIS e/ 2ieé

e 31H & 723eXem 2030 1 JULY 1974 #/1X,30(i{He)) 2127

WRITE(6,3070) TITLE 2128

3070 FORMAT(/(20X,A2,1944)) 2129

aaCARD Jiwx 2130

READ (5,3080) NYRS,IYR,NL,ICNNS,IDVSP,IPWPR,IDVPR,IFLOW, UPQY 2131

WRITE(6,3090INYRS, IYR,NL,ICONS,IDVSP,IPWPR,IDVPR,IFLNW,JUPR] 2132

BRANCH TO 3080 FROM 3070,0t 3260,00 2133

3270,00 3280,00 3310,00 3610,04 2134

3790,00 3800,00 3820,00 2135

3080 FORMAT(2X,16,918) 2136

BRANCH TO 3090 PROM  3070.02 2137

3090 FURMAT(/54H NYRS  IYR NL 1CONS IDVSP IPWPR IDVPR IFLOW JUPQI 2138

« 7918 2139

ARANCH TN 3100 PROM  3120,08 3160,01 2140

3100 READ (5,3110) ICD,IBRN,ICRD 2141

BRANCH YO 3110 FROM 120,06 2142

1110 FORMATI2AL,A2,1944) 2443

ICNTRICNTe 2144

00 3120 1mwi,10 2145

IFCIBRN EQG,INUM(T)Y GO TO 3130 2146

BRANCH TO 3120 FROM  3110,02 214y

3126 CONTINUE 214A

1a10 2149

IBRCICNTIEYO 2150

1PCICH, EG,LTRCIGD TO 3140 2151

1FCILST EG,I)ICNTRICNToY 21%2

18k (1eNT)ms 215%

WRITE(4 ,3150)ICD,IBRN,ICRD 2154

ILSTeyn 2158

GO TD %100 21%6

BRANCHM TO 3130 FRNM  3110,0% 2157

3130 IFCILST, EQ,IVICNTRICNT -] 215R

1BR(IeNT) eI 2159

1F(1,#0,10) IBRUICNT)mS 2180

ARANCH YO 3140 FANM  %120,0% 216t

3140 ARITEC(4 ,3150) ICRD 2162

ARANCH TN 3150 FRMM  3660,00 3670,02 2183

3150 FORMAT(2X,A2,19A4) 2ted

af{le FxHIBIT &




3160 ILSTRIBR(ICANT) 216S

IFCICO.EQ L TRJIGN T 3100 2166
ENDFILE 4 2167
REWIND 4 2168
ICNT=O 2169
JBRN=0 21786

c BRANCK TO 3170 FROM 3190,01 3240,00 2171%
C 3250,01 3260,01 3270,02 3280,02 2172
c 3300,02 3%10,01 3320,02 3330,03 217}
3170 ICNTRICNTey 2174
IBANZIBRR{ICNT) 217s

60 TD (3180,3200,3260,%270,3280,3290,3310,3320,3330,3340),1BRN 2176

3180 PRINT 319¢ 21717
3190 FORMAT(3UM EXTRA CARN READ, HAS REEN IGNORED) 2178
GO TN 317¢ 2179

c **CARD J2xeu 2180
¢ BRANCH 10 3200 FROM 3170,02 2181
3200 READC(4 ,3210)CLOCL,CFLOD,IUNIT,METRC,CNSTI,CNSTO,CCFS,QUNIT, 2182
e CACFT,VUNTTY 218%

3210 FORMAT(278,0,218)3F8,0,4X,A4,FB,0,4X,Ad) 2184
IF(CLOCL.LE,0,) CLNCL=Y, 218%
IF(CFLOD.LE,0,) CFLDOS=Y, 2186
IF(IUNTIT, GT,0)60 10 3228 2187
CCFs=y, 24188
CACFTmY, 2189
QUNITRFL WU 2190
VUNITRYOLU 2191

[+ BRANCH TO 3220 FROM %2%0,03 2192
3220 IF(METRC,LF,0)G0 TO 3225 2193
QUNITRFMT 2194
VUNITEVL MY 219%

c BRANCH TD 3225 FROM %220,00 3220,01 2196
3225 IF(CNSTI)IN240,3230,3240 2197
3230 CNSTIRY, 2198
(o ARANCH TO 3240 FROM 3220,00 2169
3240 IFC(CNSTO)3170,3250,3170 2200
3250 CNSTOsY, 22014
60 YO %3170 2202

¢ ##CARD J3aw 2203
c BRANCKH TD 3260 FROM 3170,02 2204
3260 READ(4 ,3080) IPRNT,IPRL,IPWKW,IUPDT,IDGST 220%
GO TN 3170 2206

c *4CARD Juynw 2207
c BRANCH TO 3270 FROM 3170,02 2208
3270 READ(4 ,%080) (IRGC1),I=i,10) 2209
ISMRYR] 2210

GO TN 3170 2211

c *ACARD JSww 2212
c BRANCH TO 3280 FROM 3170,02 2213
3280 READ(4 ,3080) NPER,1PERA 2214
1F(NPER,LE,0INPERE]2 2218

1P (IPERA,LF,0)IPERARY 2216
JBRNSJ3RNS 2217

60 TN 33170 2218

(o #aCARD Joww 2219
¢ RRANCH TD 3290 FROM 3170,02 2220
3290 READ(4 ,35300) (APERD(I)/,)APRD(I),1%1,NPER) 2224
3300 FORMAT(20A4U) 2222
JBRANaJBRN¢ 2 2223

60 TN 3170 2224

c anCARD JTen 222%
(4 BRANC® TO 3310 FROM 3170,02 2?26
3310 READCY ,3080) (NNAYS(I),1B1,NPER) 2227
GO TN %170 2228

¢ *aCARD JBaw 2229
c BRANCH TO 3320 FROM 3170,02 2230
3320 READ(4 ,3323)(Evarn(l)y,le}, NPER) 223
c BRANCH TO 332S% FROM 3320,00 3330,01 22%2
C 3810,03 3810,04 3820,03 3820,Mr4 22%Y
C $830,00 3840,00 3850,00 3990,00 2234
t 4000,00 4nyo,00 d020,00 4OSH,00 2238
c 4060,00 unT0,00 4O0B0,00 4O90,00 2236

CxuislY « elBe




c 4100,00 2237
3325 FORMAT(10F8,0) 2238
1EVYRRO 2239

GO YO 3370 2240

c BRANCH YO 3330 FROM  3170,0P 224
3330 IxsIXel 2242
c saCARD JOun 2243
READCY »3325) (PWRS(I,I1X),181,NPER) 2244
NPWRSg1X 2248%

GO TH 3170 . 2246

c BRANCH TO 3340 FRNM  3170,02 2247
3340 IF(JBRN.NEL1) GO YO S370 224A
IFCIPERAER,1)GO TO 3370 2249

(o ARRANGE MONTHS AND DAYS ACCORDING YO IPERA 2250
Ka( 22%1
JJRIPERA®2 e2s2
TEMPaAPRD () 2253
ITMPaNDAYS(Y) 22s5u

DO 3360 IsIPERA,NPER 2258

KaKel 2256

JKsl 2257
APRD(K)mAPRD (1) 225K
NDAYS(¢(K)ENDAYS(1) 2259

C =Cs 2260
IPCJI.EQ.O0) GO TO 3360 2261

00 3350 J=i,JJ 2262
APRD(JK)ZAPRD(JKe1) 2263
NDAYS(JIKISNDAYS({JK=}) 2264
JKSJKat 2265

c BRANCH TO 3350 FROM 33u0,12 2266
3350 CONTINUE 2267
c BRANCH TO 3360 FROM 3340,06 3340,11 2268
3360 CONTINUE 2269
KaKey 2270
APRD(K)STEMP 2271
NDAYS(K)BITMP 2272

c BRANCH TO 3370 FROM 3340,00 3340,031 2273
3370 WRITE(6,3380)CLOCL,CFLOD,IUNIT,MFTRC,CNSTI,CNSTO,CCFS,OUNIT, 2274
o CACFT,VUNIT,IPRNT,IPRLyIPWKwW,IUPDT,IDGST 22718

¢ BRANCH TD 3380 FROM 3370 nn 227.
3380 FORMAT(/92H CLOCL CFLOD IUNIT METRC CNSTI! CNSTO CCFS8 221?
o SO0W BUNIT CACFT VUNIT IPRNY IPRL IPWKw TUPDT IDGST 22718
/2F06.2,216,2F10.,3,F8,3,2%,A4,FB8,3,2X,A4,815) 2279
CONST=1,98346 2280
IF(METRC.GT,0)CONSTRBb, 4 228%
IF(ISMRY, LE,0) GD YO 3400 2282
WRITE(6,3390)(1,IRG(]),Im1,10) 2283

3390 FORMAT(/9(SH IRG(It,2H)®,12,1n ),5H4 IRG(I2,2H)E,12) 2284
c BRANCH TO 3400 FROM  1380,05 2285
3400 WRITE(6,3410)NPER,IPERA 2284
3410 FORMAT(/6H NPERSI3, 8K [PERARIY) 2287
WRITE (6,3420) (APERD(!),APRD(1),Imi,NPER) 2264

3420 FORMATC(/TH PERIOD 4X,284A4) 2289
WRITE(H,3430) (NDAYS(1),1m1,NPER) 2290

3430 FORMAT (6H NDAYS SX,(1418)) 2291
Ka0 2292

N0 3490 Isi,NPER 2293
IPER(TY = IPERAGImY 2294

IF (IPER(1),GT ,NPER) IPER(1)EIPER(1)eNPER 2295

ANDYS = NDAYS(ID) 2296
KBKeNDAYS(]) 2297
csTIc¢Y) = 1, 2298
IF(CNSTI)3UU0,3460,3050 2299

3440 CSTI(1I) = (wCNSTI)/(CONST#ANDYS) 2300
GO TN 34s0 2301

c RRANCH TN 3450 FPROM  343%0,0R 2302
3450 C8TI(1) s CNSTY 2303
c ARANCH TO 3460 FROM  34%0,08 3440,01 2304
3460 CBTO(1Y = §, 2308
1F(CNGTO) 3470,3u85,3480 2306

3470 CSTOCTY ® (wCNSTO)/(CONST#ANDYS) 2%07
GO TN 3485 2308

ol FXRTATY




3480
348S

o0

3490

3500
3510

3820
3530

3840
3550

3560

3570

t sDs»

3580
3590

3600

3610

3620

3630

‘ BRANCH TO 3480 FROM 3460,014
C8TO(I) s CNSTO
IFCIUNITLE,O0) GO Tn 3490
CSOUT(1)mCCFY
TF(CCFS,6T,0,) GO TO 34990
CSNUT(I)eCONST*ANDY g (aCCHS)

BRANCH TO 3480 FROM 3430,02
3470,014
CONTINUE
$YDYS = X )
TF(IUNIT 6T, 0 AND,CCFS,LE,0,) CCPSmCONST#SYDYSs(=CCFS)
NCYCL®2

IF(IEVYRY3%530,3500,3530
WRITE(6,3510)CEVAPD(T),181,NPER)
FORMAT (6M EVP SX,(14F8,2))
DO 3520 lei,NPER
IF (EVAPD(!1),6T,,08) 60 YO 3530
BRANCH TD 3520 FROM 3%10,01%
CONTINUE
BRANCKH TO 3530 FROM 3490,03
IF(NPWRS,LE,0)GC TO 3560
DO 3540 Ixmy,NPuRS
WRITE(H,3550) Ix,(PwRS(I,IX),I=s1,NPER)
FORMAT(4W 8Y8,12,54 PWRS,14F8,1)
BRANCKH TO 3860 FROM 3%30,00
NLP=2
IFCIFLON,GY,0,0R,IPRNT LE,(=1))IPNTES]
DO 3570 M=y ,xRES
NSERV(M)=0
BRANCKH TO 3570 FROM 3560,02
1PWR(M)n0
NCPTR(
NRESEO
NDIVEO
NPWR=E(

DO 3580 M=y,KCPTY
NUPQI(M)mQ

BRANCH TO 3580 FROM 3570,0%
NUPST(M)}u)
DO 3590 IXsi,KPwR3
NRFSP(IX)s0
Xm0
1Pmyg
WRITE(6,3600)
FORMAT(/23H CONTROL POINT SEQUENCE )

BRANCH TO 3610 FROM d660,00
MDIvVe(
MRESE(
MPWREO hd
NTSs0

AXCARD CPun

READCY ,3080) M,MDNST,ITMP
IF(M,GT XCPT,0R MDNST GT KCPT) GN TO 4900
NCPTeNCP T+
ICPT(NCPT )M
IPRN(M)=ITHMP
REWIND d
1L37=0
Kmh
JiLs0
INCLNFRJUPAL

ARANCH TD 3620 FRDM 3650,01

1680,00 3680,05 3%690,0!

READ (S,3630) ICD,IcRD

RRANCH TN 3630 FRNOM  3670,01
FORMAT(2A2,194A4)
DO 3640 184,24
IF(ICDNEIKADECT)) 61 YO 3640
TF(ILSY, EQ, 1) GO TN 14660
IF(1.EG,3) INCLCFso
3K e

EXHIRIT & =20

3460,01

3510402

3670,08

2309
2310
2310,1
2310,2
2310,3
2%10,4
2311
2%12
231%
2314
2314,1
2345
2346
2%17
218
2319
2320
2324
2322
2323
2324
2325
2326
2327
2328
2%29%
2330
2331
2332
233}
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
23783
2354
2355
2356
2157
2358
23156
2360
2361
2362
236y
2364
2365
2366
2367y
2368
2%69
2370
2371
AN
2%7%
2374
217s8




I18R(X)m? 2376

ILSTmy 23717

60 TO 3660 2378

(o BRANCH TO 3640 PRAM  3630,01 343IN,N2 2379
36u0 CONTINUE 2380
PRINT 3650, 1CD,ICRD 2381

c BRANCH TO 3650 FRNM 4750,00 2382
3650 FORMaAT(22H UNRECOGNIZABLE CARDN 242,1944,9H, IGNORED) 2383%
GO TO 3520 2384

c BRANCH 10  3p60 FROM 36%0,03 3630,07 2388
3660 WRITE(4 ,3150) ICRD 2386
!F(I.EQ.!Z.AND.ICRD(Z).NE.IBLK) JLeJL et 2187
1IPC1.rQ,1,0R, 1,EQ,24) GO TO 3700 238R
IFCI . NE,T) GO TO 3680 2389
1TMPRY 2190

c BRANCH TD 3470 FRNM  3670,.03 3470,04 2391
3670 ITMPeITMP¢} 2392
READ (S5,3630) ICD,ICRD 239%
WRITE(4, 3150) ICRD 2394
IF(ITMP EQ,1,0R, TTMP EQ,3) GQ TO 3670 2395
IF(ICD,NE,LTDP) GO TO 3670 2396

GO TO 3620 2397

¢ BRANCH TO 3680 FROM 3680,0% 2198
3680 IF(I NE,13) GO TO 3620 2399
NTAB=y0 2400

DO 3690 L®2,20,2 2401
IF(ICROC(L) JNEIBLKIGO TO 3690 2602
NTABs(L®2)/2 2u03

60 TO %620 euou

o BRANCH TO 3690 FRNM 3680,02 3680,03% 240%
3690 CONTINUE 2406
GO TO 3620 2407

¢ BRANCH TO 3700 FROM  3660,02 2408
3700 ENOFILE 4 2409
REWIND 4 2440

KBREO . 241y

c BRANCH TO 3710 FROM 3740,01 37S50,01 2412
c 3780,01 37906,02 3800,02 3810,07 241Y
c 3820,05 3830,02 3800‘02 3850,02 24t4
¢ 3870,02 3980,01 3990,01 4000,01 2415
c 4010,01 4020,01% aoao,oo 4050,02 2416
¢ 4060,01 4070,01 4OBO,01 4N90,0% 2417
c 4100,01 24iA
3710 KBREKRA+! 2419
1BRNRIBR(KBR) 2420

c cP 10 LF EC Sy DV DS QD OR (¢ L} 242t
GO TO ¢4110,3720,3760,3790,3800,3830,3820,38%0,3840,38%0, 2422

c Ry RL RS RA RO RE Py PR PQ PY 2423
. 3860,3880,3990,4000,4030,4020,4030,40%0,4060,4070, 2424

c PP PS PE ED 242s
. 4080,4090,4100,4110),18RN 2u2e

c w2CARD 1Dwn 2427
c BRANCH TO 3720 FROM 3710,02 2u28
3720 READ(y ,3730)0DV,QMN,QM2(M),OMXX, (CPT(M,1),181,8) 2429
3730 FORMAT(UFB,0,84A4) 2430
IF(OMXX,LEL0,)QAMXXE969G99, 2431

DO 3740 Imi,NPER 2432
QMX(T,M)EQMXX 2433
QMIN(TI M) & QNN 2434

o BRANCH TO 3740 FROM  3730,01 243s
3740 GMIN2(1,M)8AM2(M) 2436
IF(GOV,LE,O0,) GO YO 3%75% 2437
NDIvenDIV#l 2u3s
IF(NDTIV, GT,KDIVIGO 7O 4900 2439
MDIVmy 2440

DO 3750 Imi,NPER 2441y
QDIVCEI,NDIV)IRQDV 2u42

c BRANCH YO 3750 FROM  3740,05 204y
3750 CONTINUE 2444
31SS (F(INCLOF,LE,O0) GO TO 3710 244S
1TMPS 2uds
ICRO(1)aM 2447

w2ie EXHIAIT 4




¢
c

¢
c
o

c
c

o

c
¢

c
c
¢
¢
¢
c

c
c

¢

c

TMPP(1)my,
GO TN 377%

RRANCH TN

*#CARD
3760 FRNOM

3760 READ(4 ,3770)1TMP, (ICRD(I),TMPP(1),1my,1TNP)
3770 FORMAT(IA,u(18,FB,0),18/(5(F8,0,78)))

3775 NFLW(M)BITMP
00 3780 l=21,1TMP

3780

3790 READ(Y ,3080)(C1ECI,M),Int,B8)

KXBKX®¢

MG(Kx)=ICRD(T)
RYIO(KX)2TMPP(])

CONTINUE
G0 YO 3710

1ECONER]
GO TO %710

BRANCH TO

BRANCH 1D

BRANCH TN

3800 READ(4,3080) NTS,(ITSRV(M,1),12f,NTS)

3810 IF(MDIV,LE,0) NDIVeNDIVe!
IFINDIV,GT,KDIV) GO Y0 4900

3820 READ(4 ,3080) IDIVF(M),NDIVF(¥
IFCIDCPT(M),LE,0) INCPT(M)mM
ITMPEeNDIVF (M)

NTYSRV(M)SNTS

G0 YO 3710

MDIVs}

BRANCH T0

READ(4 ,3325)(QDIV(L,NDIV),Iml,10)
IFCQDIV(2,)NDIV) ,GE, 0, AND NPFR,GT,10)
READ(4,332SX(GDTV(I,NDIV),Ins1,NPER)

GDV.-l .
GO YO 3710

READ(4 ,3325) (DFUNC(I M), 1%1,1THMP)
READ(4 ,3325) (DPARA(CINM),)Imi,1TMP)

G0 TO 3710

3830 READ(4 ,3325)(QMINCT,M), I8 ,NPER)

QMNmel,
GO 10 3710

3840 READ(Y4 ,3325)(QMIN2¢TI,M),Ix,NPER)

QM2 (M)sey,
GO TO 3710

3850 READ(U ,3325)(aMX(TI,mM),1m),NPER)

3860 IF(M,GT,XKRES) GO TN 4900

3870 FORMAT(3FB,0,718)

3880 DO 3890 Lsi,NL

3890

3900 PORMAT(3T8,7F8,0)

QMXXewl
GO TO 3710

3780 FROM
saCARD

3790 FROM

*«#CARD
3800 PROM

3810 FROM

«xCARD

READCU,3870) CEVAP(M),ATMP,QLKG(M),ISRCH(M)

MRESSs
30 TN 3710

LIV(L)=0

DO 3960 Nsi,J L

«aCARD

BR *FH TO 3820 FROM
DCPY(M),IDSHT(M)
=*CARD

BRANCH TN 3830 FROM
«%CARD

BRANCH TO 3840 FROM
saCARD

BRANCH TO 3850 FROM
BRANCK TO 3860 FROM
*saCARD

BRANCH TO 3880 FROM
~2CARD

READ(C4,3900) L,MT,IRPT,PACTR, (STORL(I,M,L),I=1,8)

L8V(L)wy

ExWIBIT 4

Tyl

LF n#
3710,02

3770,02
ECux

3710,02

SVex
3710,02

3710,02

Dvew

DSew
3710.,02

QDwx

3710,02

QGRew
3710,02

GMan
3710,02

3710.02

Rinw

3710.02

RiLww

2uun
2449
24590
2451
24s2
24ussy
2454
24s%s
2456
24s%7
2u58
2459
2460
2461t
2up2
2usy
2ubu
2465
LYY
2us?
2468
2469
2470
2479
2472
2473
2474
247%
2476
24717
2478
2479
2480
2ust
2un2
2usal
2u8d4
2488
2486
2487
2488
2489
2490
249}
2492
249%
2094
2u9s
2496
2497
2498
2499
2%00
2501
2%02
2503
2%04
2508
2506
2%07
2%08
2%09
2510
2%11
2512
251%
2514
2515
2516
2517
2518
2%19




c

3910

3920
3930
3940

3950
3960

IF(FACTR,LE,0,) FACTRaY, 2520
IFCIRPT,GE,L,0) GO TO 3920 2821
TEMPagTORL(1,M,L) 2522
DO 3940 132,NPER 252%
STORL (I, M,L)STEMP 2524
BRANCH TO 3910 FRNM 3900,0S 2525

CONTINUE 2526
G0 TO 3940 2527
BRANCH YO 3920 PROM 3900,0% 2%28

IF(NPER LE,6) GO TO 3942 2529
READ(4,3930) (STORL(I,M,L),1s7,NPER) 2530
FORMAY(32X,6F8,0) 253%
BRANCH TO 3940 FRAM 3910,01 3920,00 2532

00 3930 Imi,NPER 2533
STORL(I,M,L)SSTORL(I,M,L)*PACTR 2534
BRANCH TO 3950 FRNM  3940,00 2538

CONTINUE 2536
BRANCH TO 3960 FROM 3890,01 2537

CONTINUE 2538
DO 3930 | 82,NL 2539
IFLLSVIL)EQ,1)GO TO 3980 2540
DO 3970 Is3,NPER 2541
STORLCYI,MpL)RSTORL (I Molw}) 2542
BRANCH TO 3970 FRAM 3940,03 2543

CONTINUE 2544
BRANCH TO 13960 FROM 1960,01 3960,02 2545

CONTINUE 2846
GO T0 3710 2547
waCARD RSw»n 2548

BRANCH TO 3990 FROM 13710.02 2549

READ(CY ,332S)(STOR(M,K),K81,10) 2550
60 1O 3710 2551
*#aCARD RAw% 2552

BRANCH TO 4000 FROM 3$710,.02 2553

READ(4 ,3325)(AREA(M,K),Ku1,10) 25%4
GO 10 3710 2555
anCARD RQsw 2556

BRANCH TO 4010 FROM 3710,02 2557

READCY ,3325)(QCAP(M,K),K81,10) 255A
GO TO 3710 2559
*aCARD REww 2560

BRANCH TO 4020 FROM 3710,.,02 2561

READ(Y ,3325)(EL(M,K),KB1,10) 2562
GO 10 3710 i 256%
BRANCH TO 4030 FROM 3$710,02 2564

IPalP,t 2565
*#CARD Plue 2%66

READC4,4040) OVLODCIP),PWRMXCIP), TLWEL(IP),IDPR(IPY,IPNW(IP), 2567
EFPCY(IP), MPSYS,PFMAX(IP) ) 2568
BRANCH TO 4040 FROM 4030,01 2569

40u0 FORMAY (VS.O.ZFB.O.ZIB.FB.O.!B,FB.O) 2870
NPWRsNPWR ¢ 2571
IF(NPWR,GT KPWR) GO TO 4900 2572
MPWR®E{ 257%
IFCOVLOD(IP) ,LE,0,) OVLOD(IP)EY 15 2573
IP{MPOYS,GT APWRSINPWRSEMPSYS 2574
IF(NPWRS GT ,KPWRS)GO TO 4900 2578
GO TO 3710 2576
#+CARD PRax 25717

BRANCH TO 4050 FRAM  3710,02 2578

READ(y ,3325)(POWR(I,1P),131,NPER) 2879
1PWYRRO 2580
GO TN 3710 2581
waCARD PQuw 2582

BRANCH TO 4060 FRAM  3710,02 2583

READ(y ,3325)(QT(IP,X),K&i,10) 2984
GO TN 3710 258S
«xCARD PTan 2584

BRANCH TO 4070 FRNM  3710,02 2587

READ(Y ,3325)(TL(IP,X),K8},10) 2584
60 T0 3710 2%89
a*CARD PPen 2590

ep3%e
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¢ BRANCH TQ 4080 FROM 3710,02
4080 READ(Y4 ,3325)(PKAWR(IP,K)/ )KS1,10)
60 To 3710
o A*2CARD PSawn
¢ BRANCH TO 4090 FROM 3710,02
4090 READ(G ,3325)(CQOEL(TIP,K),KR1,10)
60 Y0 3710
¢ #*%CARD PE#w
¢ BRANCH TO 4100 FROM 3710,02
4100 READCY ,3325) (EFCY(IP,K),Km1,10)
60 YO 3710
c . BRANCKH TO 43110 FROM 3710,02
4110 WRTYTE(6,4120) M,(CPT(M,K),Xn1,8)
4120 FORMAT(/1X,46(1H®)/8H « CP NO T4,1X,8A4,2H #/{X,46(1Hn))
WRITE(6,4130) MONSY,MDIV,MRES,MPWR,NTS,IPRN(M),
. NFLU(M)pQOV.Q"N'QMZ(")pQMXX

¢ BRANCH TO 4130 FAOM @120,01
4130 FORMAT(/ 36M MDNST WMDIV MRES MPWR NTSRV 1PRN
o 38H NFLW Y aMN OM2 GMXX /716,4P8,0)
IFCNFLW(M),LE,0) GO TO 4150
TTMPRNFLW (M)

WRITF(6,4140) (ICRD(K), TMPP(K),Kut,ITMP)
4140 PORMAT(13H MO AND RTYIN® 6(18,F8,3))
¢ BRANCH TD 4150 FRDM 4130,02
4150 IFCIECON,LF,0) GO Yo 4170
WRITE(H,4160)(J,TECT,M)0Jm1,8)
4160 FORMAT (/ix, B(3HIF(11,2H)=]2,2X))
¢ BRANCH TO 4170 FROM 4150,00
4170 IF(NTS,LE,0)G0 TO 4490
WRITE(6,4180) CITSRV(M,K),;Kmi{,NTS)
4180 FORMATC( 7H ITSRve ,3014)
NTS=O
¢ sEx BRANCH YO 4190 FROM 4170,00
4190 IF(MRES,LE,0) GO TN 4200
IF(NRESR(M) LT, 0INRESR(M)=)
NRESENRES+!
IRES(M)am ]
ITMPRNRESR (MY ¢}
NRESR(M3zlTMP
IRESM(M, ITMP)BM
IF(MDNST,LE,0) GO Yo 4240
ITMPENUPSTIMDNST )¢
NUPST(MDNST)sITMP
TUPST(MDNST,ITMP)aM
c BRANCK TN 4200 FROM 4190,00
4200 IF(MDNST.LE.Q)GO TO 4240
IF(MRES,6T,0,0R, JUPNT,LE,0) GO TO 4210
1TPaNUPRI(MDNST) &1
NUPQI (MDNST)SITP
IUPQRI(MDNSY,1TP)eM
IFCITP,GT . XUPQLI) GO TN 4900
c BRANCH TO 4210 FROM (2~ ¢
4210 1TPaNRFSR(M)
1P (NRESR(MDNST)I LY, 0INRESR(MDNST)a0
TTMPSNRESRIMHONSTYT)
DO 4220 Kef,1TP
IF(IRESM(M,K) LE,0)GN YO 4220
ITMPR]ITMP S
IRESM(MDNST, ITHMP)SIREIM(M,K)
¢ RRANCH TN 4220 FROM 4210,08
4220 CONTINUE
NRESR(MONST)ImITNP
IF(MRES ,GT,0)G0 TO 4240
IFE(MDONST LE,0) GO To 4240
[TPENUPST (M)
ITMPeNUPST(MNNST)
DO 4230 Kmi,ITP
IFCTUPST(M,K) LE,O0XIGN TU 4230
1TMPRITMP
TUPST(MDNST, 1 TMP)gIyPST(M,)K)
c BRANCH TN  u230 FROM 4220,06
4230 CONTINUF

ExNIBIT 4 elye

4220,07

2591
2592
2593
2%94
2595
2596
2597
2598
2599
26090
2601
2602
2603
2604
2605
2606
2607
2608
2609
2640
2611
2612
d6413
2614
2618
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662




jg Ko ]

4240

C sfFsz

4250

64260
4avoe

4280

4290

4300
4310

4320

4330

4340

C oGn
4350
43s0
4svo
43890
4390

4e00
C =0=

4410

4420

NUPST (MDNST)aITMP
BRANCH YD 4240 FRNM 419G, 07
4220,02 4220,03
IFEtMDIV,LEL0) GD TN 4320
RTION(NDIV)aY,
IDVINDIV)aM
IDIV(MYBNDIV
ITPaNpIVR(M) 41
NDIVR(M)eITP
IDIVR(M,1TP)eM

TF(QDIV(2,NDIV),GE,»,0001) GO TO 4260
IDIV(M)maNDIV
IORAS(NDIVIMADIV(1,NDIV)
RTIODCNDIVIEADTIV(2NDIV)
WRITE(6,4250) RTYIODINDIV)I,IDBAS(NDIV)
FORMAT(1iH DIVERSINNEBF6,3,19% TIMES DIVERSION AT I3)
GO TN 4320
BRANCH TO 4260 FROM 4240,07
IF(QDV:LT.('.l)) WRITE(6,4273) (BDIV(I,NNDIV),1Imi,NPER)
FORMAT(14H DIVERSIONE!UFS,1)
DO 4280 1mi,NPER
RDIVCY,NDIV)BODIV(I,NDIVIRCSTO(])
BRANCH TD 4280 FROM  4270.01
QDIVS(I,NDIVIRQGOIV(I,NDEIV)
IFCIDIVF(M),|LE,0) 80 TN 4320 ,
WRITF(6,4290) IDIVF(M),NDLIVF(M),IDCPT(M),ID8MT (M)

266%
4200,00 2664
2665
2666
2667
266R
2669
2670
2671
2672
2673
2674
2675
267Th
2677
267R
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689

FORMAT(27TH DIVERSION FUNCTIONS IOIVFs ,12,3X6HNDIVFE,I3,3X6HIDCPTE 2690

»13,3X6MIDINTE,12)
ITMPaND]IVF (M)
WRITE(6,4300) (DFUNC(I,M),1m1,ITMP)
FORMAYC 1MW DIVERSION 1SF8,0)
WRITE(6,4310) (DPARACI,M),1m3,1TMP)
FORMAT(11M PARAMETER 15F8,0)
BRANCH YO 4320 FROM  4240,00
4280,01
IF(NDIVR(M),LE,0,O0R,MRES,GT,0) GO YO 4340
IF (MONST,.LEL0) GO TD 4340
ITMPRNDIVR(MDNST)
ITEMPGNDIVR(M)
DO 4330 Xmi,ITEMP
ITMPeITMP
BRANCH TO 4330 FRNM 4320,04
IDIVR(MONST,ITMPIRIDIVR(M,X)
NDIVAR(MNNST)eITMP
BRANCKH TO 4340 FROM 4320,00
1F(MPWR, LE,O) GO TO 4350
IPWR(M)aNPWR
IPR(NPWR)EM
FSTABLISH BASIC MONTHLY FLOw REGUIREMENTS
BRANCH YO 4350 FRNAM  4340,00
IF (QuN,GT, (e, 1)) GO TO 4370
WRITE(6,4360)(AMIN(I,M),Tui,NPER)
FORMAY(SH QMINGX,14FB,0)
BRANCH TO 43870 FROM  4350,00
IF (GMA (M), GT,(e,1)) GO YO 4390
WRITE(6,4380)(QMIN2(T,M),I8),NPER)
FORMAT(AON QMIN2SX,14F8,0)
BRANCH TO 4390 FROM  4370,00
IF(QMYXX, 6T, (=,1))60 YU 4430
WRITE(6,d4d00)(QMX(I,M),In],NPER)
FORMAT (YW QMXTX,14F8,0)
CONVERT YO CFS AND OBTAIN ANNUAL REQUIRED FLOW
BRANCH T0O 44i0 PROM  §4390,00
D0 4u20 1Imy,NPER
T™MPRCSTO(L)
QMY (T, M)BQMX (T, M)aTMP
AMINCY,™) SGMIN(I,M)aTMP
OMIN2¢T, M)m QMIN2(I,M)eTMP
IP(IFLNW EQM)TMPR(TI)IBQMIN(] M) ,
BRANCH YO G420 PROM  44t0,00
CONTINUE

e2%e

2691
2692
2693
2694
2695
2696
4250,01 2697
2698
2699
2700
2701
2702
270%
2704
2708
2706
2707
4%20,01 2708
2709
2710
271t
2712
2713
274U
27145
2716
2717
2714
2719
2720
2721
2727
2723
2724
27258
2726
2727
2728
2729
2730
2731
2732
2733
2734
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IF(MRES,LE,01G0 TO 4e60 27358

C zHz RESERVOIR NATA 2736
ELFV(NPER,M)20, 2737

IF (aATMP LT te®, 1)) N TO 4430 273A
STARA(M) B ATMP 2739
STORB(NPER,M)sATMP 27un

¢ BRANCN TN 4430 FROM Wu20,03 2741
4430 STNRI(MY) = STORA(M) 2742
wWRITE(6,3000) 2743
WRITE(6,4440)8TOR (M), CEVAP(M),GLKG(M),ISRCH(M) 274l

4440 FORMAT( /16 RESERVNAIR DATAm//16n  INITIAL STOR sF9,0,94 CEVAP = 2745
o F6.3,8H 0QLKG BFB,0,94 ISRCH =lu// 2746

o WOX,28BH « » # § T N R AGE S » » #) 2747
WRITE(6,Uu50) (APERN(T),APRD(I), sl ,NPER) 27u8

44uS0 FORMAT(11X,28A4) 2749
D0 aue60 Lesf,NL 2750

K s NLalef 2751

¢ , BRANCH TO 4460 FROM WuS0,01% 2752
4U60 WRITE(H,U4T0) K, (STARL(I,M,K), 181 ,NPER) 2751
44T0 FORMAT (6M LEVEL 14,1X,14FB,0) 2754
WRITF(6,44B0)(STOR(M,K))KBq,NTAB) 2755

4udn FORMATL/SH STOR Sx,12F9,0) 2756
WRITE(6,U490)(AREA(M,X),KR],NTAB) 2787

4490 FURMAT (SH AREA S5X,12F9,1) 2758
WRITE(6,4500)(RCAP(M,K) K2l ,NTAB) 2759

4S00 FORMAT (SH QCAP SX,{2F9,0) 2760
WRITF(s,4510) (EL(M,K),Xe],NTAR) 2781

4510 FOQMAT(SH ELFV 5X,12F9,2) 2762
IF(MPWR LE,0) GO TN deb0 2763

C =lz POWER DATA 2764
1PaNPWR 2768
WRITE(6,4520) 2766

4520 FORMAT(/12H POWER DATA®) 2747
WRITE(6,4530) AVLONCIP) )PWRMX (IR, TLWEL(IP),IDPR(IP),IPOW(IP), 2768

« EFFCY(IP),MPSYS,PFMAX(IP) 2769

US30 FORMAT(/UBN nvLaon PWRMYX TLWEL I0PR IPOw EFFCY 27170
s 16H  MPSYS  PFMaAY  / 27714

. F8,2,F8,0,F8,1,214,F8,3,18,F8,3) 2772
wRITE(6,3000) 2Ty
TFCTLWELCIP))Y 4S870,4%40,4570 2774

4540 WRITE(6,4550)(GT(IP,x),Ks81,10) 2778
4550 FURMAT(1ON FLOW 10F9,0) 2776
WRITE(6,4560)(TL(IP,x),Kn],10) 2T7?

4560 FORMAT(10M TAILWATFR 10F9,0) 2778
c BRANCH T0O 4S70 FROM 4%30,04 2779
USTO0 IFC(IPOW(IPI, LT,1) GN TO 4600 2780
WRITFE (6,4580)(PKPWRIIP,X),Kal,10) 2781

4S80 FORMAT (10W MAX POWFR {QF9,0) 2782
WRITE(6,U590) (CQOEL(IP,K),KBY,10) 2783

4590 FORMAT(10M VS Q OR § 10F9,0) 2784
c BRANCH TN 4600 FROM 4570,00 278s%
4600 IFCEFFCY(IP),GT, (e, 1)) GO TO 4620 2786
WRITE (6,u610) (EFCY(IP,X),Xn1,10) 2787

4610 FORMAY (8w EFCY Sx,10F9,3) 27848
c BRANCH TO 4620 FROM™ UW600,00 2789
4620 IF (1PWYR,GT,0)GO Tp 4b50 2790
WRITE(b,U630)(PCWR(1,IP),131,NPER) 2791

D0 4640 Tmy,NPER 2792
IF(PANR(T,IP),GT, (e, 0001))6GI) YO 4640 2793

¢ BRANCK TO 4630 FROM 4620,01 2794
4630 FORMAT(SH POWR 6X,1478,2) 2798
ANDYSENDAYS(]) 2796
POMR(I,IP)SPOWNR(T,1PIwPWRMX(IP)#(w 02U)*ANDYS 27197

c ARANCH TO 4640 FROM 4b20,02 4620,03 279A
464N CONTINUE 2799
c BRANCH TO 4650 FROM 4e20,00 2800
4650 1F(MPSYS, LE, 0) GO Tn 4660 2801
NRESP (MPSYS)aNRESP(MPIYS) et 2802
1TPaNRESP(MPIYY) 280%

[REJP (MPBYS, ITP)am 2R0d4
1SYSR(M)sMPSYS 2805

o BRANCH TD 4660 FROM 4420,01 4810,01 2806

ZXMIBITY & e2be




¢
4660

¢
4670

c
4680

¢
4690

¢
4700

€
4710

C =sJe

o000

4r20
¢
4730

c
4740

c
4750

c
4760

c
¢

.
4770

4650,00
IF(MDNST,GE,0) GO TO 3610
DO 4690 MXs§,NCPT
MaICPY(MX)
NTSENTSRV (M)
IP(NTS, LE,0)GO TD 4690
DO 4680 K=1,NTS
ITEMPaITSRV(M,K)
ITPaNRESR(ITEMP)
DO 4670 1T8y,ITP
IFC(IRESMUITEMP,IT) EQ,M)IRESM(ITEMP,IT)ReM
BRANCH TO 4670 FROM 4660,08

CONTINUE

BRANCH TO 4680 FROM 4660,0S
CONTINUE

BRANCH TO 4690 FROM  4660,01
CONTINUE
DO 4740 MX®1,NCPT
MEICPY(MX)

IF(NRESRIM) ,LE,0) GD TO 4710
ITEMP a NRESR(M)
DC 4700 K=y, ITEMP
ITMPeIABS(IRESM(M,K))
NSERV(ITMP)IBNSERV(ITMP )+
ITPINSERV(ITMP)
¢ (1TP,BT,KSERY) GO TO 4900
ISERV(ITMP,ITPISISIGN(M, IRESM(M,K))
BRANCH TO 4700 FRNM  4690,04
CONTINUE
BRANCH TO 4710 FROM  4690,01
CONTINUE
REWIND 2

1t +Rab
I1PWwYRa)
NGQYREY
KDTad
NFLOWRO
NDVYRg0
NLYRwQ
It
BRANCH TO 4720 FROM  4740,05
4760,02 4T770,02 4780,.01
4810,02 4820,01 4WB%0,01
48S0,01 4B860,01
READ(S,47Y30) ICD,ICRD
BRANCHM TD 4730 FRNAM  4740,02
FORMAY(A2,A4,AR,18A4)
107s1cRD(2)
IF(XNT EQ,0)KDTRIDY
00 4Yu0 Iw1,13
IFCICH,EN,XODE(I)IGD TN 4760
BRANCH TO 4740 FROM  U4T30,0%
CONTINUE
1F(IT,LE,0)GD TU 4750
WRITE(2,4730)1CD,1CRD
1TeIT4t
IFCIT . GE,3)IGN YO 4ATYO
60 10 u720
BRANCH TO 4750 FROM  4T740,01
PRINY 3650, ICD,ICRD
GO N 4720
BRANCH TO 4760 FROM  4730,04
1FCI EN,13)GN TO 4AaTe
ARITE(2,4730)1CD,ICRD
IN YE Ev Yn up Ys Y0 uL RN ap
GC TN (4770,64790,4800,4820,4830,u720,4840,4850,4720,u720,
AV T1 ER
4720,u860,4R70),1
IFLINT,ENXDTIGD TN 4780
XDTseg9
GD TN 4720

wlle

2807
2808
2809
2810
2811
2812
2813
2814
2818
2816
2817
2818
2819
2820
2824
4660,04 2822
2823
2824
28258
2826
2827
2828
2829
283%0
28314
2832
281313
2834
2835
2836
2837
2838
2839
2840
284
284°2
284%
284y
284S
28us
2847
4750,01 2AuU8
4790,01 2849
4au0,01 2850
2851
2852
4760,01 2853
28%4
2858
2RS4
2857
2858
2859
2860
2861
eBs2
2863
2864
2865
2866
2887
2868
2869
2R70
2871
2R72
2R7%
2874
FLNA ]
2RTA
2877
2R7A
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(e Mgl

la Ne Na)

4780

4790

4800

4810

4820

4830

4840

4850

4860

4870

4880

4890

4900
4910

4920

BRANCH TN 4780 FROM

NELOWEBNF [ Dwel
60 TN 4720

BRANCH TO 4790 FROM
TEVYRey
60 TN 4720

BRANCH TN UBQ00 FROM
IEVYRE=]

DECODE(4,4B10,ICRD(1) )M
FPORMAT (14)
TEV(M)my
GO TO 4720
BRANCH YO 4820 FROM
IFCIDT EQXKDTINDVYRuNDVYR4
GO ™M 4720
BRANCH TD 4830 FROM
IPwyYREY
GO YO 4720
BRANCH TD 4840 FROM
IFCINT EQ MDTINQYRENOYRS Y
GO TN 4720
BRANCH TN 4850 FROM
IFCICRDO(2) NF L IBLKINLYREBNLYRSY
GO 110 4720
BRANCKH TO 4B60 FROM
ITlTey
TFCIT,LT,3)GO YC 4720
BRANCH TO 4870 FROM
4760,02
IF(NPER,LE,12)G0 TO 4880
NFLOWBNE|OW/2
NDVYRENDVYR/2
NGYRENAQYR/2
BRANCH TO 4BB0O FROM
ENDFILE 2
REWIND 2
ZERCIZE NSTNR ARRAY
ITEMPRKCPTaKPER#YQ
D0 4890 X3y,ITEMP
NTSRV(K)=a0
BRANCH TN 4BSO FROM

CONTINUE
RETURM
BRANCH TN 4900 FROM
3810,01 3860,00
4200,05 W4&90,08
WRITE(6,4910)

FORMAT(19M DIMENSINN EXCEEDED)

BRANCH YO 4920 FROM
s8T0P
END

ExNIBIT o «2Re

4770.00

avr60,02

4760,02

4760,02

4760,02

4%60,02

4vre60,02

4760,02

4740,04

4870,00

4880,03

3610,05
k040,02

3030.01

460,00

3740,03
4040,08

2879
2880
2881
2882
2883
2884
2885
2886
2887
288R
2889
2890
2894
2892
2893
2R94
2R9S
2895
2897
2898
2899
2900
2901
2902
290%
2904
2908
2906
2907
2908
2909
2910
2941
2942
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
23926
2927
2328
2929




C sAn

5000

5010
C =Bs

5020

SUBROUYINE COAMP (J) 29134
DIMENSTINN 2931
o EVTMP(30),INPERCUD),IPX(20),PGAU(20),PG(30,R,2),PET(8)Y, 2932
« GOMNA(C30),Q0MNB(30),GNTMN(30),QNTHMX(U0), TWEI (20) 2933
COMMON/DTARNMY 2934
« KCPT, KPWR,KPWRS,KRES,KUPST,KDIV,KL ) KPER,KQIL,)XSERV,KUPQI 29135
COMMON "/ALPHA/ 293k
» APERDCL12),APRD(12),101V(40),IPWRIUD),TYRY,NPwR,NRFS,GM2(40), 2937
o TITLECH0),IPwWKw 2934
COMMON /RETA/ 2939
o NYRS,TRG(10),CPT(40,8),ICPT(U0),IRFS(UO))NCPT,NPER,DUNTIT,VUNTTY 2940
COMMON/DLTAY/ 2941
o« CNTRL(12,40),QL(€12,00),8Y07(40),01(12,40),8T0RB(12,30), 294?
o ELBV(12,30),8YEVP(30),EvP(12,30),3YPWR(22),POwWER(12,2?2), 294

5 ® & m» & 5 ® u @ 5 o o

SYSHP(22),3HRTP(12,22),8YPMX(22),POWRP(12,20),8YQACL2C0),0A012,40) 2944

COMMON/DLTAR/ 2945
ANDYS, AREA(30,10),CEVAP(30),CFLOD,CLOCL,CONST,CROFLC2N,10), 294n
EFCY(30,10),EFFCY(20),EFY(20),EL(30,10),EVAPOCL12),HEAN(20),1CONS, 2947
1CSEC12,40),1DBAS(25),I0GST,INPR(20),1DV(25),IDVPR,IDVSP,1EVYR, 294R
IPER(12),IPERA,IPOW(20),IPR(C20),IPRNCLO),IPWPR,IRESP(2,20), 2949
I18NDV(25),18HQ(30),184R(30),I8PFR, IBRCH(UO),I8YSR(40), 2950
IUPST(4O0,18),METRE,NCYCL ) NDAYS(12),NDIV,NDIVRCGO) ,NPVEH(2S), 2951
NELWCUO) )NLaNLF)NPWRS,NRESM)NRESP(2) ,NSN2(4N) ,NSHNV ,NSHMN (U0, 2952
NSHP¢40) ) NSHPI(UO0),NSHO,NSHR,NSPER,NSRTP(2),NUPST(40O),0VLNDC(20) 2953

COMMON/DLTAZ/ 2954
PFMAY(20) ,PKPWR(20,10),POWNR(12,20),PwER(12,22),PWRMX(20), 2955
PwRSr12,2), QCAP(30,10),GCONS(12,40),001V(12,25), 2954
GOIVA(12,25),0DIVR(40)Y,00IVI(12,25),0LK6C40),0MAXAC40)Y, 2957
GMIN2(12,40),QMINACL12,40),QMINS(12,40),0MX(12,40),60(30,8), 2954
GOMN30),00T(40,8), OPRE®(12,40),87(20,10),R8uDY, 0841, 29%9
RYIONC25) ¢ SHDIV(12,25) o SHDMX(25) pSHMXLU0), SHMX2L40),3HPMX(U0), 2960
SHRYT2(12,40),3HRTQ(12,40),8P8MX(40),3TOR(30,10),38TORAC(30), 2961
STRAV(S0),8TRSH,SYCNS(40),3YDV(25),8YDVA(25),8YDYS,8YMSP(2), 2962
SYPR(22))3YPRE(G0),8YQ(40),8YQLCU0),8YQMN(LO),8YSH2(4N), 2963
SYSHD(25),8YSHQ(40),8YSP(22),3Y88P(12,20),8Y8Y8(22),TL(20,10), 2964
TLNEL(20), 2965
IDIVECEUO) yNDIVPCUO0),IDCPT(U0), IDSHT(UO0),DFUNCL20,40),NPARA(C20,40) 2966

COMMON /BALT/ 2967
IECON, TE(8,40),TYEAR ,NRESR(U0) NSTOR(12,00,10),011012,40), 2968

s STORLC12,40,8),TMPP(L0),TMPX{12) 2969

COMMON /GAMMA/ 2970

TRESM(40,30),IDIVR(U40,25), TEV(40) 2971
STARY COMPUTATION FOR EACH PERIDD * » % & # = &« # & % a » 2072

NFLEN| sNLFe1 297%

CKkwm, 08464 2974

IF(METRC,GT,0) CKWuO 817 297s

00 6470 Isi,NPER 2976

NCEQ 2977

ANDYS & NDAY3(I) 297119

CT = ANDYS/SYDYS 2979

QS u CONST#ANDYS 2980

cse = §,/C08 2981

CNST m ,020xANDYS 2982

IfF (NpuWR,LEL,0) GO TO 5010 2983

DO 5000 1PmY,NPWR 2984

1PX(1p)ul 2985

ARANCH YO S000 PROM .S4 2984

PWER(Y,IP)mPNWR(I,1P) 2987

BRANCN TO 5010 FRNM .53 2988

EvPOm EVAPO(I)/12, 2989

SHORTAGE DECLARATION 2990

IF (NSHR,LE,0,0R,ISPER NELIPER(I)) GO TU S08n 2991

TEMPNQ, 2992

DO %020 MXsi,NSHR 299%

MeISHR{MX) 2994

BRANCH T0 5020 FROM §010,04 2995

TEMPRTEMP#STORA (M) 2996

TMPRSTRSHeTEMP 2997

DO SO070 Xmi1,NSPER 2998

IXe]SPERSIPERA ¢ K 2999

IF (1%,LE,0) IXSIX®NPER 3600

IFCIX, BT NPER)IXEIXaNPER 3001

w29 EXHIBIT &




IF (NSHDV,LE,0) 6O TN S040 3n02
DO 5030 KXsl,NSKDV 3003
I1DsISHDV(KX) 3004
108IDIV(ID) 3005
IF (10,L7,0) IOm(=1n) 3006
GOIVS(IX,ID) = QDIV(IX,ID) 3007
1F (3DIV(IX,1D),LE,.0,,OR, TMP LF,0,) 60 YO S030 1008
GDIVS(IX,ID)8GDIV(IX,ID)n(1,wTMPARSHDV) 3009
IF (ROIVS(IX,ID),LT.n,) QGDIVS(IX,ID)=0, int0
¢ BRANCH TO 5030 FROM §020,07 5S02n,12 3011
S030 CONTINUE 3ny2
c BRANCH TD S040 FROM S020,06 3043
S040 1F (NSHR,LE,0) GO Tn 5070 3014
D0 50%0 XXz{,NSHG 3015
Me1SHQ(KY) 3016
AMINS(IX,M)BAMINA(TY, M) 3017
1F (TMP,GT,0,) QMINSCIX,M) & QMINA(IX,M)a(],0TMPaRSHO) In18
( ARANCH TQ S050 FROM 5040,0! 3019
S050 CONTINUE 3o2n
DO 8060 KXsi , NSHD 3021
MaTSHQ(KY) In22
IF (QMINSCIX, M) LT QMINUIX,M)IQMINSCIX,M)BAMIN2(IX,M) 3n23
c BRANCHM TD S060 FROM S050,01 3n24
5060 CONTINUE 3025
¢ RRANCH TD S070 FROM 8§020,02 Snun,nd 3In2e
S070 CONTINUE 3627
C sCe RESENTRY FDOR SECOND APPROXIMATION & o # & & # % » % & & » % = & & 3A28
¢ BxANCPH 1O S080 PROM S010,02 6280,00 3029
5080 NCmNCe 3080
DO 5140 MXmi,NCPT 30yt
MEICPT(MX) 3032
IFINC,LE,1) OMAXA(M)IE999999, 3In33
IF(NC,LE,1)Q0TUN(MI=D, 3033,1
IF (IRFS(M),LE,0) GO TO S140 3nzy
¢ RESERVOIR EVAPNRATION AND OUTLET CAPACITY 3038
1F (NCL,LEs1) STRAVIM)uSTORA(M) 3036
D0 S100 ITMPa2,{0 3037
K & ITMP 3038
IFCSTRAV(M)I LE.STOR(M,X)) GU TN 5130 3039
¢ 3040
IF(STOR(M,K) ,GT,S8TOR(M,Kel)) GO TO 5100 304t
BRANCH TN §&§nQA FROM 8§080,09 L LY
S090 X = Kmy 3nus
GO0 T0 5410 Joud
¢ BRANCH TN S100 PROM 45080,06 5080,10 3048
S100 CONTINUE 30us
o BRANCH TO 5140 FROM S090,01% 3047
S110 WRITE(6,5120) ™ 3048
5120 FORMAY (3SH STORAGE TABLE EXTRAPOLATED FOR RES 14) 3049
c BRANCKH YO 5130 FROM S0B80,08 3050
5130 YEMP = O, 3Insy
I1F (SYOR(M,K),GT,8TOR(M,Kmw})) 3082
oTEMP & (STRAV(M)wSTOR(M,Ke1))/(STOR(M,K)eSTOR(M,Kw1)) 3083
ARFAV m TEMPe(AREA(M,K)eAREA(M,Ka]))¢AREA(M,KnY) Josy
TMPREVRQ 305%
IFCIEV(M) ,GE, 1) TMpesgVP(I,M)/12, 3056
IF(METRC ,GT,0) TMPmYMPW 012 3057
EVIMB(M) 8 TMReAREAVRCEVAP(M) 3InsA
TMPRTEMPA (QCAP (M, K)aQCAP(M,Ke1))sQCAP(M,Key) 3659
IFINC LT 3)QMAXA(MYqTMP 3060
IF(NC4GE ,3)QMAXA(M)IR (QMAXA(M)*TMP) 2,5 J061
ELEV(I M)BTEMPR(FL (M, K)®EL (MyKel))eEL(M,Kel) 3062
IFCTEQ 1 o AND I, EQ,1YELEVINPER, MIGELEV (]I ™) 3063
IPFCIPWREM) ,LE,0)GD TN S1U0 Joed
1PeIPNR (M) 3068%
IPCEFFCY(IP) 6T, (e,1Y)G0 TO 5140 3066
EFY(IPIRTEMPA(FFCY (P, K)wEFCY (TP, Ka]))+EFCY(IP)KeY) 3067
¢ BRANCH TO S140 FROM S080,01 S080,00 3068
¢ 5130,11 S130,13 3069
S140 CONTINUE 3070
00 9940 Mx = |, NCPy 307¢
MEICPT(MX) 3072

ZXHIBIT & *30e




NRESMgNRESR (M) 3073

C sDx DESIRgp FLOW AT CONTROL POINY 3074
QAlI, M) & OMINS(I,M) 38078
1CSECT, M) 8 {+100eM 3076

o YOTAL DIVERSION FROM LOCAL AREA 3077
TMPP (M) 8 GA(I,M) 3078
GDIVR(M)m0, Jore
IF (NpIVR(M)},LE.0) GO YO 5230 3080
I0=IDIV (M) Joat
IF(10) 5150,5210,5160 3082

5150 1Dm{elD) o83
ITMPRIDBAS(ID) 3084
ITMPeIDIV(ITMP) 3n8s
GDIVS(Y,ID)=QDIVA{L,ITMP)I*RYIOD(ID] 3086
DIV, ID)mENIV(T,ITMR)=RTION(ID) 3087
GDIVA(?,10)8QDTvS(1, D) 308A
60 To s210 3089

c ARANCH TO S160 PROM S140,10 3090

5160 TEMP=QDIV(I,ID) 3091
1FINC,LE, 1 OR, IDIVF(M) LF,0) GO TO 5200 3092
1TPeInCRT (M) 3093
IF(IDIVF(M)w2) S170,5180,5190 3n94

5170 CALL INTPOL(M,NDIVF(M),QPREP(],1TP),DPARA,DFUNC,TEMP) 309%
Go YO %200 3096

C BRANCH TO 5180 FROM 5160,03 3n97

%180 CALL INTPOL(M,NDIVF(M),QI(T1,ITP),DPARA,DFUNC,TEMP) 3098
GO TN §3n0 3n99

¢ BRANCH TO 5190 FRO* 8160,03 3100

§190 CALL INTPUL(M,NDIVF(M),STRAV(ITP),DPARA,DFUNC,TEZMP) 31014

c BRANCH TO 5200 FRNOM &§1&0,01 S170,01 3102

c $180,01 3103

5200 IF(TEMP GT,GDIV(I,ID))ITEMPRADIV(],1D) 3104
QDIVS(T, IDINTEMP 3105
GDIVA(L,ID)sTEMP 3106

c BRANCH TO 5230 FRN® S140,10 S150,06 3107

§210 ITMP u NDIVR(M) 3108
Do S220 x=31, ITmp 3109
ITEMPRIDIVR(M,K) 3o
IoaINIV(ITEMP) 311
IF (InD.LY,0) IDs(=1D) 3112
GDIVR(MIGDIVR(M)*QDIVA(T,1D) 3113

¢ BRANCH YO 5220 FRNM 8§210,01 3114

5220 CCONTINUE 3148

C sE= LIMIT FLOW TO RIVER BY CHANNEL CAPACITY 3116

c BRANCH TO 5230 FROM  &§140,08 3117

5230 TEMPEQMAXA(M) 3ii8
TF(OMY (T, MY LY TEMPYTEMPSQMX (], M) 3119
GOTMX(M)BTEMPeQL (I, M)« (CFLOCCLOCL) 3129
IF (AOTMX (M), LT,0,) QOTMX(M)mO, 3121
IFLIRES(M)(GT,0)00TMX(M)ISTEMP 3122
TTMPaNUPST (M) 3123
1FCITMP LE,0) GO TO 5280 3124
ALmy, 3128
TEMPmg, J126
DO S250 Lwi,NL 3127
TMPIT[MP 3124
TEMPRQL (I, M)*CLOCL=QDIVR(M) 3129
1F(IRES (M) ,GY O)TEMPRGL (T, M) m@NIVR(M)+(STORA(MI®STORL (1,M,NLY= 3130

. EVTMP{M))aCSQ 313
00 S240 Ksi,1TMP 3132
IReIUPST(M,K) 3133
IF(IR,EN,0)IGN TO 5240 3134
TMPABQANT(IR,L) 313S
IF(TMPA BT GOTMX(IR)ITMPAROCTMX (IR) 3134
TF (L LENFLGAND THPA (T GNTHAN(IR))THMPAZGOTMN(IR) 3137
TFCICNNS GT 0, AND, TMPA LT GUTMN(IR))TMPAZQROTMN(IR) 3138
IPCIMPA, LT, OLKGCIR))TMPARGLKG(IR) 3139
BOT(IR,L)8TMPA 314n
TEMPETEMPaTMPA 314t

[ RRANCH TP 5240 FRNm 5230,14 5230,16 3142

5248 CONTINUE 114y
TFOLFR, 1 OR,TEMP ,GT QNTMX(M)) GN 100 5250 3140

alie EX~IRITY 4




IF(YEMP,LY.TNP)ALl(GOYMX(M)-TMP)/(TEMP-TMP) 3146

60 T0 S260 3147

c RRANCH TO 5250 PROM 230,09 5S240,01 3148

5250 CONTINUE 3149

LeNL 31590

¢ BRANCHM TO S260 FROM 5240,04 3184

S260 IF(AL,LT,0,) GO TD 5280 3182

00 5270 Ks3y,NRESM 3153

IRWIRESM{M, K) 3184

IFCIR,LT,0)IRE(eIR) 3158

IF(IREQyM) GO TO 5270 Jiss

GOTMX(IRYSQOT (IR, Loy )n(]) oAl )+Q0T(IR,LINAL 3157

¢ BRANCH TD S270 FROM 5260,01 5280,04 31S8

5270 CONTINUE 3159

4 BRANCH TO 5280 FROM %230,06 5260,00 3160

5280 IFCIRES(M),LF,0) GO YO S4i0 3181

I1DwIDIV (M) 3162

T™MPRO, 3169

1F(ID.,GT,0)TMPRADIVAC(I,1D) 3164

QOTMN(M)BQLKG(M)eTMp 3169

t =fs POWER RELEASE 3166

TMPPREO, 3167

1F (IPWR(M) LE,0) 60 TO S390 3168

1P 8 IPWR(M) 3169

TWEL(IP)eTLWEL(IP) 3170

ITeEmMPRO 317¢

IF (TLWEL(IP)Y) $350,5300,535%0 3172

¢ BRANCH TO 5290 FROM §370,08 3173

5290 1TeMPey 3174

(o BRANCH TD S300 FROM S280,10 3179

5300 DD $310 Kk=2,10 317e

IF(TMPP(M) LE.GT(IP,x)) GO TO S330 3177

IF(OT(IP,KY,LEL0) G YD 5320 3178

(o BRANCW TO 5310 FROM 5300,00 3179

5310 COMTINUE 3180

K0 3581

60 T0 %3390 3182

c BRANCH TO 5320 FROM §300,02 318%

5320 KEKel 3184

IF(KEQ,1) GO YO S%40 3185

¢ BRANCH TO %330 FROM 5300,01 $310,02 3186

S330 IF (QT(IP,n),LE,QT(1P,kmi)) GO TO S340 3187

TEMPl(TﬁpP(MJ-GT(IP.Kvl))/(QT(IP,K)-OY(leK'l)) J1a8

TWEL (IP)RMTL(IP,KIaTEMPOTL(IP,Kel)a(l,=TEMP) 3189

60 Th 8359 3190

c BRANCH TD 534N FROM S5320,01 S33n0,00 319%

5340 TWEL(IP)RTL(IP,K) 3192

o TAILWATER AS LEVEL OF DOWNSTREAM RESERVOIR ¢ 2 FEETY 3193

c BRANCH TO S350 FROM 280,10 S330,03 3194

S350 IFCIDPR(IPILT41) GO TO S370 3498

1TPeIDPR(IP) 319s

TEMPaTLWEL(IP) 3107

IFCTEMP LT, (L1))TEMPRTWEL(IP) 3198

Ixsl 3199

IF (NC,GT,1) GO T8 8360 3200

IXslel 3201

IF (IX,LE,N) IXaNPER 3202

c BRANCH TO 5360 FROM 5350,0% 3203

5360 TWELC(IPISELEV(IX,1TMP)e2, 3204

IF(METRC.GY.O)Tw!L{;P)cTwEL(IP)-l.u 3208

TEITWEL(IP)Y LT, TEMP) TWEL(IP)=TEMP 3208

¢ BRANCH TN 5370 FROM 5350,00 Y2¢7

5370 HEADCIP) ® ELEV(I M)wTWe (1P} 3208

CPWR & EFY(IP)eCKweprNSY 3209

TMPP(M)BPWER(I,IP)/ (CPWRaHEAD(IP))ISULKG(M) 3210

TFCEFFCYLIP) (LT (mi , S))TMPO(M)SPWER(I,IP)/(EFY(IP)RCNST)oqLKG (M) vy
TMPPRETMPP (M)

IF (QACI M), GE,TMPP(M)) GO TO 5390
BACT, M) & THMPP(M)

IF(ITEMPEG,1) GO Tn 5380
IFCTLWEL(IP))S380,%290,5380
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c

¢

(2 Ko

5380
20s

3390
5400

(%]
&
.
>

BH®

S420

5430

S440

$4%0

S460
S470

RRANCH TOL 5380 FRNM S5370,07
ICSE(I,4)=22 ¢ 100 » ™
RELEASE TO REACH FACH LEVEL,NEGLECTING UPSTRFAM RELEASE
RRANCH TC 5390 FROM &2R0, 0k
DO Sdon Lei,NL

53176,0%

QO(M,) & QLEI,MI®ADIVR(MIS(STORA(MI®STORL (I, M,L)=FVTIMP(M))2(SQ

QOMN(M)Y & QO(M,NL)
QCOMNA(M)BQ0(M, 1)
QOMNB (M)RQOMN (M)
BRANCH TO Su410 FROM S5280,00
QCONS(1,M)mGA(T,M)
IFINRESRIM)  GT,0)GD TO %420
LIMIT DIVERSION TO RUNDFF [N AREAS WITHOUT RESERVOIRS
GA(I,M)=QL(I,M)=eQDIVR(M)
IF (GLCI,M),BE,QDIVR(M)) GO TO S9u4D
IF (INJLT.0) IDs(=1D)
IFCIN,LE,O0) GO Y0 §9490
TMRPBODIVA(L,1D)
QOIVACY,ID)mAL(I,M)eQDIVR(M)STMP
QDIVR(M)SQDIVR(MI*RDIVA(TI,ID)=TMP
GA(l,4)80,
60 YO 5940
RESERVOIRS NOY OPERATING SPECIFICALLY,IONPFREwy
‘ARANCH TD 5420 FROM 5410.01
DO SU4y0 xmi,NRESM
IRASIRESM(M,K)
IF (I1Ra ,LE,(®1)}) GO YO 5430
ICPER(IRA) = |
GO TO s440
BRANECHM TO Su30 FRNM S420,02
IRA 8 eIRA
JIOPER(IRA) ® wi
BRANCH TO Su440 FROM S420.00
CONTINUE
TOTAL RELEASE FOR EACH LEVEL ABOVE EACH CONTROL POINTY
LCNSank |
IFCICONS,GT,0)LCNS N =t
DC 5%80 KA=i,NRESM
IRASIRPSM(M,)KA)
IFCIRA,LT,0)IRARw]RA
1DmIDIV(IRA)
NRaNUPST(IRA)
DO S%Y0 LX®mi,NL
LeNL e X1
GOY(IRA,L)SBGO(IRA,L)
IF(NPWRI,LE,O0) GO TO 5470
USE PG FOR GOTY FOR LATER SYSTEM POWER ALLNCATION
00 S4s0 IXmi,NPWRS
’G(XRA‘LOIX)IQO(:R‘lL)
IFC(IRA,EQ,M) GO YO 5450
PGIIRA,LsIX)NGOMN(IRA)
IFCISYSRCIRA) ,NE,IX,AND,IOPER(IRA),LTY,0) GO YO S4S%0
PGCIRALL,IX)BAN(IRASL)
IF(PGLIRA,L,IX) LT, QOMNCIRAIIPG(IRA,L,IX)RGOMN(IRA)
IF(L. NP, 1) GO TO 5450
CHECK AVAILABILITY QF BUFFER STORAGF
TMPGEQOMN(IRA)
IFCTMPG, LT PG(IRA)2,1IX))TMPGRPG(IRA,2,1X)
IF(IPWPR, LT, 0) PGCIRA,L,IX) = TMPG
BRANCH TO 5450 FROM S440,14
$440,19
IP(IPWR(IRA) ,LE,O0,OR,NR,GT,0) GO TO S4s0
IP ® tPWR(IRA)
CPWR m EFY(IP) » CKw
LIMIT POWER TO MAX LOAD FACTOR
TEMPapWRMX(IP)aPFMAX(IP)/ (CPWRAHEAD(IP))4OLKG(IRA)

S420,04

Suuo,16

IFCEPECY(IP) LT, (ol ,S))TEMPaPWRMX(IPINPFMAX(IPY/EFY(IPY+QLNG(IRA)

IF(PG IRA L IX), 6T TEMPY PG(IRA,L.TXY 8 “EMP
ARAMEH TO  S460 FROM  SQ40,12
CONTINUE '
BRANCH YO S470 PROM  S440,11
IFCINPER(IRA) LT, 0IQOT(IRA,LYRGOMNCIRA)

elle

S4%0,00

3217
3218
3219
3220
jeeu
3222
3223
3224
322%
3224
3227
3228
3220
323n
323t
3232
3213
3234
3235
3236
3237
3238
3239
3240
Ja2uy
3242
3243
3244
3248
3246
3247
3248
3249
3250
3291
3252
3253
3254
3288
32%6
32%7
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
32710
32N
3272
32713
3274
327S
3276
377
3278
3279
3280
}281
1282
3283
3oan
3288
3286
3287
3288
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IF(NR,LT,1) GO TO SsN0 32R9

DO 5490 xX=y,NR 3290
1R=IUPST(IRA,X) 3291
IF(NPWRS,LE,0) GO Tn 5490 3292

00 SuB0 Ixsy,NPwRS 3793
PGCIRA,L,IXYBRG(IRA,L,IX)*PG(IR,L,IX) 3294
IF(IPWR(IRA),LE,0) GN TO 5480 329§

c LIMIT POWER TD MaX LOAD FACTOR 3296
1P s JPWR(IRA) 3297

CPwR & EFY(IP) » (CKy 3298
TEMPEPWRMX(IP)Y#PFMAX(IP)/{CPWRaMEADL(IP))+QLXG(IRA) 3299
IF(EFFCY(!’).LT.('&:S))TEMPSPNRMX(IP)OPFMAX(IP)IFFY(IP)tQLKG(IPA) 3300
IF(PGCIRALL,IX) GY TEMP) PGIIRA,L,IX) = TEMP 3301

c RRANCH TN SUBO0 FROM 5470,05 5470,07 3302
Su80 CONTINUE 3103
c BRANCH TO Su490 FROM S470,02 S470,04 33nu
5490 pOTCIRA,LYIZAOT(IRA,LI+Q0OT(IR,L) 3308
¢ sls FREEZE SYSTEM POWER RELEASES 3306
c BRANCH TO S800 FROM  %470,01 3307
§S00 IPsIPWR(IRA) $30AR
!F(!SYSR(IHA).LE.O.QP.IRA.EO.N.OR.NC.EQ.1.0R.L.E0.NL)GD TO 5820 3109
IFCIPX(IP)LE,O0,AND L,LEL,2)60 7O 5520 3310
ITMPRNRESR(IRA) 31t

DO 5510 K={,1TMP 3112
TReIRESM(IRA,K) 33113
IFCIRLT,0)IRR(=IR) 3314

¢ . BRANCH TO 5S{0 FROM S500,04 3345
55350 QOT(IR,LIBQA(I,IR) 3316
GO TN SS60 3117

o ) BRANCK TO 5520 FROM 5500,01 5500,02 3318
§520 IFCONTCIRA,L) LT GUKGCIRA) AND , IRA NE M)RDT(IRA,LIZQLKG(IRA) 3119
IF(LLEQ,NL) GO TO 8510 3320
TFCRNTCIRA,LY LT AOTMN(IRA) JAND L ,LE NFLIGOT(IRA,L)SQUTMN(IRA) 33214
IFCANTCIRA, L) (6T, GRTMXCIRA)IQOT(IRA,L)RQOTMX(IRA) 3v22
IFCANTCIRALLY LT ANT(IRA,Le1))Q0T(IRA,LIBQNDT(IRA,L*1) 3323

G0 TN SS60 3324

¢ CONSTRAIN MINIMUM RE(LEASE 3s25
c BRANCH YO $SS30 ¢*ROM S520,01 3326
5530 TEMPEO, 1327
IF(ID,GT,0) TEMPEQDIVA(1,10) 3328
TEMPSQLKG(IRA)=TEMP 3329
!F(GOT(IRAnL).LT.TENP)OUT(IRA.L)-TEMP 3330
IFCISRCMIIRA) BT, 0, AND,QOT(IRA,L),GT, GMAXACIRA))IGOT(IRA,L)e 3334

. OMAXA(IRA) 31332
TFCICONS,GY, 0, AND ,QNTCIRA)L) (LY QOTMN(IRAIIQOTCIRA,LIEQOTMN(IRA) 33133
TF(IOVSP,GT,0) GO To 5540 . 3334
IFCQDOTMX(IRA) LY ONTCIRANL)IGOTMX(IRAYSQOT(IRA,NL) 3338

GO YO 8860 3336

c SPILL THRY NIVERSION 33137
¢ BRANCH TO &840 FROM 55%0,07 331318
SSU0 IF(QNTIIRA,L),LE,ONTMX(IRA)) GO TO 5560 33139
I08IBIV(IRA) 3340
IFCIDLELO0)IGD TO 5540 3344
TEMPRQANT(IRA,L)=QOTMYX(IRA) 3342
GDIVA(I,I0=RDIVA(T,ID)*TEMP 3343
QDIVR{IRA)SQDIVRIIRAYSTEMP 3344

D) SSSO0 LAm{,NL 3145

5550 GO(IRA,LAISQO(IRA,LAYTEMP 3346
GOT(IRA,L)=GOTMX(IRA) 3347

¢ BRANCH TO SS60 FRNM 5%510,01 5520,05 3348
c §530,09 5540,00 SSu0,02 3349
SS560 IFCIRANE M AND,GOTCIRA,L) LT,0,) GOT(IRA,L)=0, 3350
c BRANCH YO S870 FROM Suu0,08 3351
5870 CONTINUE 3382
e BRANCH TO S$8§80 FROM S4¢0,03 33513
S%80 CONTINUE 33s4
IFCIRES(M),GT,0) &GN TO 5610 135S

S s COMPUTE QOT, NONSRES 3384
1TMPENUPST (M) 3387

DO Sé600 Lxmg,NL 31358
LSNLeLX¢} 3189
QOT(M,L)8AL (T, M)nCLACL=GDIVR(M) 31%60

ExHIBITY & elys




s Be ) o0

¢

c

g Ea ]

5590

5600

Séte

D0 5590 Kui,ITMP
IRSIUPST(M,K)

BRANCH TO S%90 FROM
QOT(™,LymQOT(M,L)*Q0T(IR,L)
IFCIOVSP LEsOsORaL L, ToNLY GO TO S600
TMPEOMX (T M)
IFCTMP  GT OMAXALIM) ) THPRAMAXA{M)
IF(GOTC(MIL) LE,TMP) GO TO 5600
1081DYV(M)
1IFCID.LELOIGO TO 5600
TEMPBQAT(M, | Yo TMP
ODIVA(L,ID0)mQDIVA(T,ID)eTEMP
GDIVR(M)IBQDIVR(M)eTEMP

GOT(M,L)nTMP
BRANCH TD S600 FROM
890,04 5590,06
CanT INnyE
DIAGNOSTIC

BRANCH TO 5680 FRNM
IF(IDGST.GT,0)IWRITE(6,5620)
M,T,0ACT,M), (AQOT(M,N) NS ,NL)
BRANCH TD 5620 FRNM

5580,06

5580,0%

5580,01

5610,00

S620 FORMAY (3H Maly,SM Isly,bH QABFB,0,TH 00Y=Y0FB,0)

5630

5640

t 1.8

5650

5660

Se70

5680

5690

S700

DIVERSINN SHQORTAGE
IFCIDIVIM) LELO0) GO TO 5650
TMPBRNT (M, 1)sQLKG(M)
!F(!DVQR.LE.-I)TMP-OOT(MoZ)-GLKG(M)
IP(TMP  GEL0,) GO TO 5650
TEMPZ 4 TMP
1D=]DIV(M)
IF(TEMP ,GY,GDIVACL,ID))TEMPSGDIVA(T,ID)
GDIVA(Y,ID)BQDIVA(I,ID)eTEMP
IFCIRES(M) LEL0) GO YO 5630
QOMNA(M)ZQOMNA(M)+TEMP
QOMNB (M)RQOMNB (M) ¢ TEMP
TFCOOMNCM) LT (GOMNB (M) )QOMN(M)EQOMNB (M)
BRANCH TO 5630 FROM
DO 5640 Lmi,NL
QOT(M,L)=QOY (ML) ¢TEMP
IRCIRES(M) GT,0)R0¢M,L)IuQO(M,L)+TEMP
BRANCH TO 5640 FROM
CONTINUE
IFCONT(M, 1), LT,0,)Q0T(M,1)00,
QDIVR(MIEBODIVR(M)wTEMP
IFCOOTMX (M) GT,Q0T(M,1))Q0TMX(MIBQOT(M,1)
LOCATE LEVEL FOR DESIRED RELEASE
BRANCH TO S6S0 FROM
YEMP sQA(]I,™)
1FCso0
DO %670 L ®1,NL
1F (TEMP LT,00T(M,L)) GO TU S670
IF (L.GT.1) GO TO Se60
AL 8 ¢,
GO 70 %5690
BRANCH TO S660 FRNM

TMP 8 | el
AL 8 (TEMP wQOT(M)Le01))/CGOT(M,L)®A0T(MyL@l))¢THP
G0 TN 5680

BRANCH TO 5670 FRNM
CONTINUE
AL @ NL

BRANCH TO S680 FRNM
IF (AL, GE,2,) 6O T ST20
SHORTAGE IN ROTTOM BUFFER ZONE

RRANCH TD S690 FROM
TMP m QMIN2(I,M)
IFCIPWPR,GT, (®1) ,AND TMPPR GT,TMP) TMPBTMPPR
IF (QOT(M,2) (GE, QOT(M,1)) GO tD 5700
A = (TMPeQOT (M, 1)) /7(BNT(M,2)e00T (M, 1)) 1,
IF (ApLel,) 5700,58%0,5730

BRANCH TOD 5700 FROM
AL Y,

o315a

5620.09

5630,00

§620,01

56%50,04

5650,02

5660,02

S650,06

5690,02

3361
3362
1363
3364
3368
3366
3167
3368
31369
33170
3374
3372
33173
3374
5590,01 3375
1376
3377
1378
3379
3380
3381
3382
338%
3384
338S
3386
3387
31388
3389
31390
3391
33192
3393
3394
3395
3394
33197
3398
3399
3400
3401
3402
3403
3yon
3408
3406
5620,04 3407
3408
3409
3gyn
3411
Jag2
LY’ RN
34ty
3448
3416
3417
Juys
S650,03 3419
3420
3420
3422
3423
Ju24d
3428
3426
3427
3428
3429
3430
343
3432

EXHIBIT 4




S710
ST20

C sLs

5730

5740

5750

3760

ST70
§780

€
5790

5800

S810

5820

GO T0 s8%0

IF (AL,GT,2,) ALs2,
GO YO %850

BRANCH TO 3750 FROM 5690,04

BRANCH TN 5720 FROM 680,00
1TPaNF|
TMPRITE
IF (AL,LE,TMP) GO TO S850

3433
3434
3435
3436
Juy7
3u3zs
3439
3440

FLOOD RELEASES % & o & % & % & & & & & % & % & # & 2 % & & % & * & 344

IFCey 3442
GO TN 5850 3443
ARANCH TN S730 FROM 5910,01 3444

TEMPRO, 3445
1TPaNFL 3446
IF (IRES(M),LE,0) TEMPsCFLODWCLOCL 3a47
TMPRQMX (T ,M) 3448
TFCTMP,GT ,QMAXA(M) ) TMPRQMAXA (M) 3449
TEMPRTMPQL (I, M)nTEMP 3450
TMP = 0, 34519
LENL 3q82
TFLQOT(M,NL),GY,TEMP) GC YO ST770 3483
MINOR FLOND ZONTROL RELEASES, TMpPsO, 3454

LeITPey 3458
IF (QOY(M, ITP) LT, TEMP,OR,QUT(M)NL) , 6L ,GOT(M, ITP)) GO YO S780 3456
FULL FLOOD CONTROL RELEASES 3ys7
1TPaITPey Jyss
DO S7T40 LSITP,NL 3459
IF(TEMP,GE,Q0T(M,L)) GO YO 5750 3460
BRANCH TO S740 FROM &730,12 3461

CONTINUE 3462
LENL 3463
BRANCH TO 5750 FROM S7%0,13 L T Y]

TvPmo, 3465
TMPGSQADT (M, L )=R0T(M,Lel) 3466
IF(TMPG,LT,0,) TMPE(TEMPwROT(M,Lel))/TMPG 3447
FLOOD CONTROL RELEASES = BALANCE WITH UPSTREAM RESERVOIRS J4eb
BRANCH TO 5760 FROM §730,10 3469

IF (TMP,LT,0,) THPsg, 3470
IF (TMP,LE,L,) GO Yo 8780 34718
BRANCH TO S770 FROM 730,08 3ur2

T™MP & §, 3473
BRANCH TO 5780 FROM 740,01 3474

ALw_ =} 3478
AL 8§ ALeTMP 3476
DO S840 K=y, NRESM 3477
IRRIRESM(M,K) 3478
IF (IR,LE,O) 1Rm(=1IR) 3479
TEMPRQOT(IR,L=1)w{ =»TMP)SQOT(IR,L)*TMP 3489
TMPASTEMP 3481
ITMPaNUPST(IR) Y482
IFCITMP LE,0) GO TO S800 348l
DO 8790 17Pxi,1TMP 3484
IRASIUPST(IR,1TP) 3u8s
BRANCH TO 5790 FROM S5780,09 3ubs

THPABRTMPA@QA(I,IRA) 3u87
BRANCH TO S800 FROM 5780,08 3488

IFCIR,EQ,M) 60 TO Sa10 3489
1f (QA(I,IR) GEL,TEMPs,1) GO TO 5810 3490
IF (QACI,IR),GE,TEMPe, 1) GO TD 8820 3491
BRANCH TN &840 FROM 6800,00 SB00,01 3uQ2

ICSE(I,IR) w34100aM 349y
QA(Y,IR) » TEMP A YL Y]
BRANCH TO §820 FROM Sa00,02 3495

IF(QCONS(I,IR) GT,TEMP)IGCONS(I,IR)RTEMP 3496
QUMN(IR)ETMPA 3497
TFCQGOMNCIRY ,GT,30MNACIR)IQOMN(TR)BGOMNACIR) 3498
TR (QNMNCIR) LY, GOMNR(IR)IQOMN(TIR)ISAOMNB(IR) 3499
IFCAOTMN(IR) ,GT  TEMPIGOTMN(IR)RTEMP 3500
DIAGNOSYIC 31501
IF(INGST,GT,0)WRITE(6,5630) 3502
IR, I,QACT,IR), AL, (QOTCIR,N), Ny ,NL),Q0TMN(IR),GOTMX (TR} 3501

BRANCH TO S830 FROM S5B820,09

ExHiIBlT & elbe

5900,00 3804




Sa3n

c
S840

BME

(2 Na Nel

5850

$860
5870

5880

S890
¢
¢
5900

¢
$910

¢
5920

5930

[a e Xa

5940
C aNs

FORMAT (UKW IR=13,5 tsl3,6M QasF8,0)6H ALwFb6,3,
» TN QCT= 10f8,0)
BRANCH TN 5840 FROM S&7RQ 02
CONTINUE
GO TN 8920

3508
3506
3507
3508
3506

CONSERVATION RELEASES = BALANCE »1Tw L'PSTREAM RFSFRVOIRS & » 3510

BRANCH TN 5850 FRNM 690 04
5710,01 S720,02 SY20,.04
00 990 X=y,NRESM
IR 8 TRESM(M,K)
IF(IR,LEL0) IR=m(elR)
L & AL
TMPs(
TMP m AL =TMP
TEMPRQOTC(IR,L)
IFCL LT NLITEMPEGOT(IR,L)*(1,wTMP)¢GOT (IR, Let)nTHP
1FCTEMP LT, GOTMNCIR)) GO TO 5880
QASUMaD,
IF(NUPST(IR),LE,0) GO TO 5870
ITMPaNUPSTCIR)
DO S8p0 1TPay,1TWP
IRASIYPST(IR,I1TP)
BRANCH TO S5B60 FROM 5B850,12
GASUMSQASUMEQA(],IRA)
BRANCH TO S870 FROM $850,10
QOMN(IR)RTEMPaGASUM
QOTMN(IR)RTEMP
BRANCH TO 5880 FROM S850,08
IF(IFC,GT,0) GO YO 5940
1FCIR, EQ M) GO TN %890
1F (QACI,IR),GE,TEMPe,1) GO TO SA90
IF (0ACI,IN),GE,TEMPe,1) GO TO 5900 '
BRANCH TO 5890 FRNM RBBO .01
ICSECT,IR) = ICSE(I,M)
GA(I,IR) ® TEMP
GCONS(1,IR)STYEMP
DIAGNOSTIC .
BRANCH TO 5900 PROM S8R0, 03
IF(IDGST GT 0)WRITE(6,+%830)
. !nllpa‘(!OIR,OALO(007(!R0N)0N-1INL)OQOYMN(IR)IOOTMX(!R)
BRANCH TQ 5910 FROM 58%0,00
CONTINYE
1P (I7c.6T,0) GO YO S730
BRANCH TO 5920 FROM 5840,01
IF(NUPST(M) LE,0,OR,IRES(M),6T,0) GO TN $940
QASUMRY,
ITMPaNUPST (M)
DO $930 1TP=my,1TMP
IRARIUPST(M,1TP)
GASUMSNASUMSQA (T, IRA)
BRANCH T0 5930 FROM %920. 0%
CONTINUE
BAC(I,MIuBL (I, M)eQDIVR(M)eQASUM
IFCOACY, ™) ,6F,0,,0R,IDIVIM),LE,0) GO TO 59490
DIVERSION SHORTAGE
10mIDIV (M)
GOIVA(Y,ID)BQDIVA(I,ID)*0A(I,M)
GOIVR(M)=RGNIVR(M)«QA(I, M)
0‘(1'“’.0.
GCONS(I,M)s0,
DO LOOP STARTS AT S140ei
BRANCH TO 5940 FROM 8140,01
$410,05 S410,10 920,00
CONTINUE

5700,01 351
3512
351%
3514
3518
3516
1517
3818
3§19
31520
3521
3522
31523
31824
3525
31526
1527
1528
3529
3530
31531¢
3832
3533
3834
35318
3536

S880,02 3537
315348
31539
3sun
3849
3842
354%
3844

S880,00 3%45
35us
3547
1848
3549
3550
385
3582
3563
31554
3555
3556
3Ss7
31558
3559
3860
3561
3562
3%6%
3S6d
3568

54310,03 3%66

5930,02 38567
3568

COMPUTE FLOWS AND STORAGES # % # &« & % 4 & o & % # ¢« ¢ ¢ » & 3589

D0 6100 MX®§,NCPY

Me 1CPT(MX)
QPREP(T,M)mGL(I,M)

GI(I,“) ® GL(I,M)®QDIVR(M)
TEMP g 0,

108101V (M)

IF (1p) S9%0,5970,%960

o37e

3570
3571
3572
3573
3874
3578
3376

ExmMIBIT &




S950 ID=(eID)

4 ARANCKH TO

5960 QI(I,™)WAICI,)e0G0TVA(T,1D)
TEMP = QNIVAC(Ll,10)

¢ BRANCH T0

5970 TF (NUPST(M),LE,0) 6N TO 5990
NKE NUPST (M)
D0 5980 k=i ,NR
IR & JUPST(M,x)

APREP(I,M) = QPREP(Y,M)*QPREP(I,IR)
c BRANCH TO

S980 QICI,M) 3 QI(1,M)*Ga(I,IR)

1F CIRES(M),LE, D) QA(T,M)SGI(T,M)wTEMP
¢ BRANCH TO

5990 IF (IRES(M),LE,0) GN TO 6100

%960 FRNM

5670 FRNM

$980 FRMOM

5690 FROM

$9u0,07

5040,07

5970,02

5970,00

STARA(I,M) & STORA(MIEVTMP(MI®(QI(1,M)e0ACL,M)eTEMP)I*CAS
c ELIMINATE POSSIBLE NEGATIVF STNRAGES
IF (STNRA(I,™),6T,(e,1)) GO TO 6000

EVIMP (M)IQEVTMP(M)+STORB(I,M)
STNRAB(I,#) = 0,

c BRANCH TO
6000 STRAV(M) = (STORA(M)eSTORB(I,M))w,5

DO 6030 1TMPR2,10
KRYTYP

IF (STNRB(I,M),LE,STOR(M,K)) GN TO 6020
IFCSTOR(M,K) ,6T,8TNR(M,Ke1)) GO TO 6010

KB ey
G0 10 6020
o BRANCH TN
8010 CONTINUE
K = 10
c BRANCH YO

6020 TEMP = o,
{F(STOR(M,K),GT,8TOR(M,Kel))

6000 FROM

6010 FROM

6020 FROM

5990,02

6000,01

6000,02

JYEMP & (STORB(I,M)@STOR(M,Ke1))/(STOR(M,K)eS8TOR(M,Kn1))
ELEV(I M) 8 EL(M/Keg)w(],eTEMPISEL(M)K)nTEMP

1F (IPWR(M),LE,0) 6N TO 6100
IPaIPWR (M)

POWRP(1,1P)sPwRMXCIpI#0VLOD(IP)

1F(IPOWC(IP)e1)6100,6030,6060
6030 DO 4040 Km2,10

IF (STRAV(M),LE,COOFL(IP,K)) GO TO 6050
c BRANCH 10

6040 CONTINUE
X840

60u0 FROM

c BRANCK TO 6050 FROM

6050 TEMPReO,

IF (CODEL(IP,X),GT,cO0EL(JP,Kay))

. TEMPR(STRAV(M)aCQANEL (TP, Kal) )/ (CQOEL(IP,K)uCQOEL(IP,Kn]))

60 TD 6090

c BRANCHK TO

6060 DO 6070 Xu2,410

17 (GA(1,M),LE,COOFL(IP,K)) GN TO 6080
t BRANCH 710

6070 CONTINUE
X810

c BRANCH YO

6080 TEMP(,

1F (COQOEL(IP,X),67T,cROEL(IP,Kel))
. TEMPB(OA(T,M)=CQROFL (IP,Kw1))/ (CROEL(IP,X)eCROEL(IP,Km1))

6060 F OM

6070 FROM

6080 FROM

6030,00

6030,01

6020,07

6060,00

6060,01

c BRANCH TO 6090 FROM 60%0,03
6090 POWRP(T,1P)uPKPWR(IP,Kal)n(]1,oTEMP)IePKPWR(IP,K)«TEMP
c BRANCH TO 6100 FROM S5940,01 5990,00
t 6020,04 6020,07
6100 CONTINUE
C e0= ALLNCATE CONSERVATION RELEASES 10O UPSTREAM RESERVOIRS

00 6130 Mxmy ,NCPTY
1TMP B8 NCPTeMXel
MEICPT(ITMP)

IFCQCONSCI MY GT,Qa¢T,M)) QCONS(T, M)}mBA(]I,™)

IF (NUPSTIM),LE,0) GO TO 6130
NRaNUPST (M)

TXNIBITY &

[3%.1]

31877
3578
1879
5N
3s5ay
358°2
358%
3584
31585
3586
1537
ISAAR
1589
3590
3591
3592
31593
3894
3159%
3596
31597
1568
31599
31599
3600
3600
3600
3600
3601
3602
3603
Y604
3608
3506
3607
3608
3609
3640
Istt
3612
3513
36id
3615
Ist6
3617
3618
3619
3620
3s21
3822
3Js2s
3624
3625
3626
3627
3628
3629
3630
3631
3632
3433
3634
3635
3636
3637
3638
3639
IsL0
3641
35642
3643
T Y'Y




6110

6120

6130

6140

6150
C sPs

6160

e1790

618n

TEMPay, 3648
IF (1RFS(M),LE,O0) TEMPuCLOCL 3646
GAXBO, 3647
eCxs0, J6uA
DD 6110 x®1,NR 3649
IRSIUPST(M,K) 3650
GAXsNAXeQA(I,IR) 3651
BRANCH TO 6110 FPROM  $100,11% 3682

GCxXmOCY+GCONS(T, IR) 3653
17 (Gax,LE,GCX) GO TC 6130 3654
TMPB(QCONS(I, M)®ODIVR(M)eGL (I, M)*TEMP=QCX )/ (QAX=ACX) 3655
IF (TuP,LELO,) GO YO 6130 3656
IF (T™P,5T,1,) Theray, 3657
DO o120 Xsi,NR 3654
IRsIUPST(M,K) 5659
BRANCH TO 6120 FROM  6310,0S 3660

GCONS(T,IR)IBQCNNS(I, IR)*(QA(T, IR)I=mQACONS(I,IRY)TMP 36061
BRANCH TC 6130 FRPM 100,01 6300,0%5 3662

~110,01 6110,03 3668%

CONTINUE 3664
IF (NPWR,LE,0) GN TO 6150 3665
COMPUTE PONWER 3666

DC 6140 IPE,NPWR 3667
“ 8 IpPR(IP) 3J66R
CPWRSEFY(IP)*CKwW 3669
TEMPROLKG(M)4,000000001 3670
IF (RALD M) LT, TEMP) GA(I,™)=TEMP 3671
PUWER(T,IPYBCPWRANFAD(IP)® QA(I,M)=mQLKG(M)) 3672
USE Kw/CFS TABLF 3673
IF(EFPCY(IP) LT, (wl ,S))POWER(],IP)S(QA(I,M)eRLKG(M))REFY(IP) 3674
TMPP (1P )sPOWER(I,1P)=, 1 3678
IFCIPOW(IP),LE,0) GO TN 6340 3676
IF(POWPR(I,IP) ,GY,POWRP(1,IP)) POWKER(I,IP)=POWRP(],1P) 3677
BRANCH TO 6140 FROM 6130,02 6130,10 3678
POWER(Y,IP)ePOWER(TI,IP)wCNST 3679
BRANCH TO 6150 FROM 4130,01 3680

1F{NPWRS LE,O,0R NC,GE NCYCLY G} TN 6280 3681
DISTRIBUTE SYSTEM POWER % 2 % & # 3682

0C 6270 I1X®i,NPWRS 3681%
ITEMPNRESP(1IX) 3684
THPRSEPWRS(1,IX) 3688
DO 6160 L ® {,NL 3686
PGT(LImO, 3687
PGAUTRD, 3688
PwERTa0, 3880
POWRYs0, 3690
DC 619n Kmi,ITEMP 3691
MalRESP(IX,X) 3692
IPEIPWR(M) 36903
PGAU(K)RPOWER(Y,IP) 3694
TMPPOWRP (1, IP)#CNST 3695
TEMPRPWRMX (IP)aPEMAX (IPIACNST 3696
IF(TMP GT,TEMP)TMPRTEMP 3697
IF(PGAUCK) (GT TMPIPGAU(K)RTMP 3698
IF(NG ,EN,1) PWER(L,IP)ePGAL(X) 3699
TF(PWER(TI,IP) LT, PORR(I,IP)IPWFR(I,IPIRPOWR(T,1P) 3700
SEARCH FOR LEVEL TO DEVELOP SYSTEM POWER 3701

DU 6180 Lui,NL 3702
TEMPapNWER(I,IP)*(PGIM,L,IX)eBLKG(M))/(QA(],M)aQ@LXG(M)) 3703
IF(TEMP ,GT ,TMP)TEMPRTMP 304
11Pm2 3708
IF(1PWPR,GT,0) 1TPs]} 3706
IF(L,LF,ITP) GO TO 6170 3707
THEARPG (M, 1TP,1X) 3708
1F(THMPA,GTPONR(I,IP)) TMPARPOWR(I,IP) 3709
IF(TEMP,LT,TMPA) TEMPRTMPA 3710
ARANCH TO 6170 FROM #160,19 3711

PGIM, L, IX)sTEMP 3712
PGT(L)SPGT(L)STEMP 371%
BRANCH T0 6180 FRAM  A160,14 3714

CONTINUE 3738
PWERTY P 4FRTOPWER(],IP) 3716

«3Qe
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6190

6200
C =Qs

6210

>

6220

6230

6240

6250

6260

[ 2o

6270

(o Xal

6280
¢ =Ry

6290

POWRTRPOWRTSPONR(T, IP)
BRANCH T 6190 FROM 6160,04
PGAUTEPGAUTHPGAU(K)
TEMPa(,
D0 4200 Ls2,NL
TFCTMPRY LT, PGT(L)) 6O TO 6200
1P CPGTCL) oL T PGT(Le1)) TEMPE(TMPRSPGTIL))/(PGT(Le1)ePGT())
IFCTEMP ,GT, 1, )TENPRY,
60 TN 6210

BRANCH TO 6200 FRDM 6§9C,02 6190,03

CONTINUE
LeNL
AS3IGN SYSTEM POWER
BRANCH TO 6210 FPROM  6190,06
PNERTRO,
DO 8220 Xm),ITEMP
MRIRESP(IX,K)
I1PSIPWR(M)
PAERCI,IPIBPG(M,LsoIXIn(] , oTEMR)OPG(M, L], IX)*TEMP
PAERTYSPWERTSPWER(],IP)
IPX(1P)uy
IP(PWER(YT,IPY LT, THPP(IP))IPX(IX)=0
BRANCH TO 6220 PROM 6210,01
CONTINUE
IF{PWERY ,GT,(TMPQSw 01),AND,PwFRT LY, (TMPRS+,01)) GO TO 6270
TMPARO,
THP RO,
TEMP30,
DD 6230 K=y, ITEMP
MEIRFIP(IX,K)
IPRIPWR (M)
TMPASTMPAGPARMX(IP)4PFMAX(IPIRCNST
TMPRTMPePOWR(I,IP)
BRANCH TD 6230 FROM 220,08
TEMPETEMP+PWER(],1P)
IF(TEMP,GEPWRS(1,1X)) GO TO 6250
THPR (PWRS (T, IX)eTEMP) /(TMPARTEMP)
TFCTMP 6Tt ,) THPaRY,
DO 6240 Xmy,ITEWP
METRESP(IX,K)
IPRIPWR (M)
PWRER(I, IP)IGPWRMX(IPIRPFMAXLIP)ACNITRTMPOPWER(I,IP)%(f ,oTMP)
1PX(1P)sy
IF(PWERCI,IP) LT TMPP(IP))IPX(IX)EO
BRANCH TO 6240 FROM 230,04
CONTINUE
GO 10 6270
BRANCH TO 62%0 FROM  62%0,01
TMPR (PWRS(],IX)eTMP)/(TEMPaTMP)
IF(TMP LY, 0,) TMPEO,
N0 6260 Ks{,ITEMP
MEIRESP(IX, K"
IPaIPWR (M)
PWER(I,IP)SPWER(I,IP)#TMPePOWR(I,IP)2 (], ,aTMP)
IPX(IP)m¢
IF(PWERC(TI,IPY LY, TMPP(IP))IPX(IX)SBO
BRANCH TD 6260 FROM 6250,02
CONTINUE

BRANCH TD 6270 FROM 150,01 6220,01

6240,01
CONTINUE
BRANCH RACK FNR SECONOD APPRNAXIMATION * w * & & &
BRANCH TO 6280 PROM  6150,00
I#F (NCLLTLNCYCL) GO TO 5080
COMPUTE POWER, SHORTAGES AND ANNUAL 8UMS
IF (NPwR LE,0) 6D TN 6340
CTxsy,
1F(1PwWKw, GT,0) CTXeC?Y
1F (NPWRS, E,0) GO Tn 6300
NG 6290 IXwi,NPwRS
PP CIX) 20,
RRANCH TN 6300 FROM  6280,04

EXMIRIY 4 wlilm

3717
3718
3719
3720
3721
Y722
3723
3724
3728
3726
3727
3724
3729
3730
3734
3732
3733
3734
3738
3736
3737
3738
3739
3740
3741
3742
3743
34
3749
3746
34T
3748
3749
3750
3751
3152
3783
37%4
37sS
3756
3757
3758
3759
3760
176t
3762
3763
3764
3768
3766
3767
3768
3769
3770
3771
3172
31y
3774
377158
3776
3717
1778
3779
3780
3781
3782
378%
3784
3748
3786
3187
3788




6300

6310

6320

6330
C s8s

6340

6350

6360

DC 6%10 1Pmy \PwR

MEIPR(1P)

TEMPEPWRMACIPI#QVLOD(IP)ACNST

IF(PNWFR(I,IP),GY,TEMPIPOAFK(]I,IP)RTEMP

SYPWR(IP) = SYPWR(IPI+PUWER(L,TP)nCTX

SYPR(1IP) = SYPR{IPI+POWR(],1IP)#CTX

SYSP(YIP)IESYSP(IP)ePwER(],IP)CTX

SKRTP(1,1P) & POWR(I,IP)ePOWER(],]1P)

SYSSP(1,IP)RPHER(],]P)ePNWER(I,]IP)

I¥(9Y38P(]1,1P) LY,0,)8Y88P(],1P)sB0,

IF(SYISP(I,IP) G, , 0tINSHPI(M)RNSHPS(M) ¢y

IF(SYSSP(I,IP),GT, SPIMX(M))8PSMX(M)E8YSSP(T,1P)

IF(SHRTPIILIP) (6T (INSHP(M)BNSHP (M) ¢

IF(SHRTP (I, IP) ,GT SHPMK(M)) SHPMX(M)BSHRTP(I,IP)

I1F (SWRTYP(I,IP),LT,0,) SWRTP(1,1P)a0,

IxaI8vSR (M)

IFCIX,LE,0)GO YO 6310

TMPP(1x)sTMPP(IX)*3HRTP(]I,1P)

SYSYS(IP)ESYSYS(IP)+IYSSP(T,IPICTX .
BRANCH TO 6310 FROM  $300,00

SYSHP(1IP) & SYSHP(IPI¢SHRTP(1,1P)uCTX

IF (NPWRSLLE,O0) GU TO 6310

DC 633n IXxmi,NPrRS

MxskPy4RelX

POWER (T, MX)m0,

PufR(I,MX)u0,

ITEMPANRESP(IX)

D0 6%20 K&1,1TEMP

MaTRESP(IX,K)

IPaIPwR(M™)

TEMPapPOWFR(]I,1IP)

POWER (T, MX)BPOWER(TI ,MX)¢TEMP

ATMPESPWRMX (IP)YePFMAX(IP)ALNST

IF(TEMD ,GT  ATMP) TEMPEATMP

PWER(Y ,MXIBPWER(TI ) MX)eTEMP .
BRANCK TO 6320 FROM  $310,07

CONTINUE

SYPWR(MX)BSYPWR(MX)$POWER(],MX)InCTX

SYPR(MX)IBNSYPR(MX)SPWRS(I,IX)2CTX

SHRTP (T, MX)BPWRI(I,IX)ePWER(],MX)

IF(SHRYP (I, MX) LY TMPP(IX))ISHRYIP(]I,MX)mTMPP(1IX)

SYSP(MX)SYSP(MX)4PWFR{],MX)*CTX

IF(BHRTYPII, MX) LT,0,) SHRTIP(I,MX)m0,

IP(BRRTRPI MX) 6T 1 INSRYP(IX)ENSRYP(IX) el

IF(SHRTP (I, MX) GT,SYMSP(IXN))SYMSP(IX)mSHRTP(T,MX)

SYSHP (MX)IBSYSHP (MX)eBHRTP (T, MX)#CTX
BRANCH TO 6330 FROM 6310,07

CONTINUE

FLOW AND STORAGE SuMMARY .

BRANCH TO 6340 FROM 280,01

DC 6450 mxsy,NCPT

Ma ICPY(MX)

IF (IRESIMILE,O) GO TO 4430

EVP(I,M)mEVIMP (M)

SYEVP (M) m SYEVP(M)ePVP(I,M)

STORA(M) = STURB(I,M)

TuPey,

1TPeNF

TMPGESTYORL (I )M, 1)

TEMPRSTORL(I /M, JTP)eTMPG

IF(TEMP,LE,0,) GN TO 6390

TMPE (§TORA(M)aTMPG) /TEMP

If(Y"p,.7) 6350,63%0,6380

IF(TMp,GY,,4) GO TN 6370

1F(T¥p GT7,,01) GO TO 6360

NSTOR(Y,¥;10)aNSTOR(I,M,10)e}

6C TN 6410 )
BRANCH TO 6360 FROM  6350,.01

IF (TP (LE,,2) NSTCR(T,™,9)sNSTOR(I,™,9)4)

I5(Tvp GY,,2) NSTOR(T,M,8)snNSTOR(]I,M,B)¢)

GO TN 6410 .
BRANCH TO 6370 FRNM  $350,00

olilew

3789
379n
3791
3192
379%
3794
3795
3796
3797
3794
3799
3800
IR0
3807
3803
380U
31808
3806
3807
300,16 3R0R
3809
3ayn
LLBR!
a2
3813
3814
LB
3816
3817
3gia
3819
lazn
3823
3g2?
3823
3824
3828
3826
1827
3828
3829
3830
3831
3as2
3833
31834
3838
3836
38%7
6310,01 3838
1839
3840
3841
3842
3843
3844
3845
3846
384T
3848
3849
3850
3851
3852
3853
3IAS4
3858
JASs
38S?
3854
34589
3860
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6370

5380

6390

6400

oOon

6410

b42n

o

6430

644¢

6450

6460

LY R A

IFCTMP LE,¢6) NSTOR(T,M, TIZNSTNRCI, ™, 7Y+
TFLTMP 6T, ,6) NSTOR(Y,M,6)8N8TNR(],M,6)+1
60 1N 6410
BRRANCH TO 6380 FRMOM
IFCTMP,.GT,,9) GC TN 4390
TFCTMP LE . (B) NSTCR{T,,5)eNSTOR(I,M,5) 1
IFETMP 6T, 83 NSTOR(I,M,d)ENSTAR(I )M, U)ot
G0 TN K410
BRANCKH TN 6390 FRO™
TF(TMP GT,,99) GO TN sdou
IF(TMP,LE,,95) NSTOR(TI,M,39aNSTOR(TI,M,3)¢}
IFCTMP ,GT,,95) NITNR(TI, M, 2)SNSTOR(T,M,2) ¢}
GO TN 6440
RRANCH TD 6400 FROM
NETOR{T M, 1)2N3TORIT My ) 0
BRANCH TN 6410 FROM
6370,02 6180,03
CNTRL(T,M)enL
ATMPESTORA (M)
DO 6420 Lm2,NL
TEMP2STORL (I ,M,L)
TMPESTORL (I, ™, Letl)
IFLATMP ,GT TEMPe,,1IGN TO 6420
CNTRL(I,M) = | =y
IF(TEMP,LE,TMPIGD TN 4430

AL 8 Lwy
ENTRLCI,MIRAL*(ATMP QTMP ) /(TEMPaTMP)
GO TO 6430
BRANCH YO 6420 FROM
CONTINUE

ARANCH TN 6430 PROM
6U010,10

SHRTA(T ,M) SOMINA(T,M)=QA(I,M)
IF (SHRTN(1,M),LT,0,) SHRTQ(I,M}n0,
IF(BHRTACI M) (GT 0L INSHMNIMIBNSHMN (M) 4]
IF(SHRTO(I.M).GT.SHMX("))SHMX(M)ISHRYG(IoN)
IFCQM2(M) JLE, 0, AND OM2(M),GT,(»,5))60 YC 6440
SHRTE(!,")OQMINZ(I.ﬁ)tﬂltlnM)
IF (SHRT2(T,M},LT,0,) SHRT2(I,4)m0,
IF(SHRT2(I, M) ,6T,.,01INSH2(M)BNSH2(M) e}
TF (SHRT2LI M), 6T, SHMX2(M) )SHMXR2(M)IgSHRT2(I,M)
SYSH2(M)3SYSHA(M)SSHRT2(I,M)ICT

BRANCH TO 6440 PROM
SyaL(M) = SyYalL(M)eQL(I,M)aCT
SYPRE (M) = SYPRE(M)eRPREP(I,M)nCT
SYNI(M) 3 SYGI(MI+QI(I,M)eCT
SYQAMN(M) & SYQMNIM)SQMIN2(TI)MI*CT
SYQ(M) = SYQ(MIGQMINA(I,M)eCT
SYCNS(M) = SYCNS(M)4OCONS(I,M)aCY
SYQA(M) B SYQA(MIeNACTI,M)2CY
IYamMQ(M) & SYSHQG(MIGSHRTG(I)MIaCY

RRANCH TO 64%0 FROM
CONTINUE
1F (NDIV,LE,0) GO TO 6470
DD 6460 1Dmi,NDlV
I4pIV(L,1D)=O,
SYOV(ID)eSYDV(ID)+QDIV(IID)I*CT
SYNVA(ID)INSYDVA(CID)Y&QDIVA(T,ID)CY
IF(RTIODCIN) ,LT,0,)60 TO 6ub0
SHOIV(I,ID) & ROIV(L,ID)=Q@DIVA(I,1D)
IF (SHDIV(T,1D),LT.0,) SHDIV(I,ID)=0,
MEIDV(ID)
IFCIDSHTIMY, GT,0) SxDIV(I,ID)SO,
TIFCSMDIVIL,I0)GT,,,0t INDVIH(ID)IANDVESN(ID) e}
IF(SHDIVILIIIN) oGT,INDOMX(ID))ISHOMX(IDYNSHDIV(T,ID)
SYSHD(ID) = SYIHDCIN)eSHDIV(T, D)LY

BRANCH T 6460 FROM
CONTINLED

BRANCKH TN 6470 FROM
CONTINUE
RETURN
4]

EXMIBIY & 42w

6340.12

6340,10

6390,00

6350,03
6390,08

6410,02

4340,02

6430,04

6340,00

6450,02

TS

6380,00

6%60,02

6410,05

6410,07

6uS50,06

6450,01

3Rs1
3R62
3Rs3
3864
IReS
LYY )
3887
3AsR
Ine9
3R70
3a7vy
IAT2
3873
3Aa74
3ars
3876
3877
JAa78
3R79
3880
3A81¢
3882
3R8Y
3aga
3RAS
LY )
3887
IARR
3889
3490
1891
34892
3893
3894
31898
3896
3297
3898
3399
4900
3901%
3992
3903
3904
39gS
3906
3907
3904
3909
3910
3oyt
3912
Joyy
3914
3945
3916
3017
391
3919
3620
392¢
3922
3921%
3924
3925
3926
Jav
392R
3929
3930
3ol
3932




SUBROUTINE ECON 3933

o ECONOMIC EVALUATION OF MULTIeRESERVOIR OPERATINN 3934
DIMENSION A(15),BEN(12,8),0(12),8M(12),V(8,40),VLEFT(8,40), 3915

. VMAX(B,u0),VuU(B,u40) 31936
COMMON/BETA/ 3937

o« NYRS IRG(10),CPT(U0,8),ICPT(40),IRESCUO),NCPT,NPER,QUNTT,VUNTY 393a
COMMON/BALTY/ JECON,1E(8,40),1YEAR,NRESR(40),FCVAL(12,40,10), 3939

o« QITC12,40),HYVAL(12,40,8),TMpp(40),THPX(12) 3940
COMMON/GAMMA/ TRE8M(40,30) 3941

c BRANCKH TO 7000 FRPM  7080,0% 7510,02 3942
7000 FORMAT(IHY) 3943
¢ BRANCH TO 7010 FRNM 7110,02 3944
7010 FORMAYC2X,15A4) 3948
c BRANCH TO 7020 FROM  71600,00 394s
7020 FORMAT(IS,2X,84A4) 3947
4 BRANCH YO 7030 FROM 7130.1% 7130,15 3948
c 71%0,16 T130,18 3949
7030 FORMAT(4X,14,18,8F8,0) 3950
c BRANCK TO 7040 FROM T7120,00 3951
7040 FORMAT(IS,2X15A4) 39%2
c BRANCH T0O 7050 FROM 75%0,01 7600,01 3953
(o T640,01 7e80,01 7726,01 3652
7050 FORMAT(13,13F9,0) 3958
¢ BRANCH TO 7060 FROM 75%0,02 7580,01 3956
c 7620,02 Té60,02 7T700,02 3997
7060 FORMAYL 11MH STA Sum 1219) 395A
¢ BRANCH TN 7070 FROM 7560,01 7610,01 3959
o 7650,01 7T690,01 7730,01 3960
T076 FORMAT(/3H SM {3F9,0) 3961
¢ BRANCH TO 7080 FROM 7400,01 3962
7080 FCRMAT (t1He,13,14F8,1) 39463
C BAZ * & « % JOB AND STYATION SPECIFICATION % % 2 2 # % & % & w & & &« » 3964
N_ =8 3968

NEwNL 3966

WRITE ¢ 6,7000) 3967

WRITE ( 6,7090) 3968

7090 FORMAT(37H CONTROL POINTS IOENTIFIFD AS FOLLOWS ) 3969
DO 7100 Mxai,NCPY 3970
MSICPT(MX) jort

¢ BRANCH TO 7100 FROM  7090,01% 3972
T100 WRITE (¢ 6,7020)M,(CPT(M,Kk),Kk®1,8) 3973
WRITE ( 6,7310) 31974

Y110 PFORMAT(4ONOBENEFIT FUNCTIUNS IDENTIFIED AS FNLLOWS) 3978
0O Y120 Jw{,NE 3976

(o #sCARD BNwn 1977
READ(2,7010)CA(K),Xuy,15) 3978

¢ BRANCH TO 7120 FROM 7Y110,01 3979
7120 WRITE (¢ 6,7040)J,(A(K),X81,15) 3ean
€ % % a a o READ ECONOMIC FUNCTIONS ® & % % % & &« & & 2 & & % % & % » 3984
NEAmO 3982

DC 7510 Jmi,NE 3983
IYRABIYEAR 3984
REWIND 3 31988

WRITE ( 6,7130)J 3986

7130 FORMAT(/22M FUNCTIONS FOR BENEFIT 12) 3987
JTMpag 3988

DO 71R0 ™xmi,NCPT 3889
MeICPTY(MX) 3990
V(JeMI)BO, 3991
VU(J,m)=0, 3992
VMAX(J,4)a0, 3693
VLEFT¢I,M)ul, 31994
IF(IECI, M), LE, D) GO YO 7180 3998
JTuPey 3996

MTHEO 3997

DO 7170 1s1,NPER 3998
IF(I1,LE.,MTH) GO YO 7170 3999

c *24CARD RPer 4000
READC(2,7030) JTMP, MTM, (HYVALCI,M,L),Le1,NL) 4001

IF(M NELITMP)Y GO TO 7740 uno2

WRYITE ¢ 6,7030)1TMP, MTH, (HYVAL(TI,™,L),Ley,NL) 4003

o #aCARD Bvww 400U

*43e EXHIBIT 4




e

READ(2,7030) JTMP,MYW, (ECVAL(I ML) )Lmi,NL) 4008

IF(M NELITMP) GO YO 71740 400¢

wWRITYE C 6,703031TNP, MYH, (ECVALLI, ™, L), Lmy,NL) 4007

TMPRO, 4008

DO 7140 Lsi,NL 4009

TFCECVALLI ML) BT, TMP)TMPSECVALLTI,M,L) 4010

c BRANCH YO 7140 FROM T71%0,20 4011

7140 CONTINYE 4012

YMAX(J,M)BYMAX(J,M)eTHP 4nty

IF(MTH LE,1) GO YO 7170 4014

1TPaley 4018

DO 7160 IXalTP,MTH 4016

VMAX (), MIBVYMAX(J ) M) THP a0ty

DO 7150 Lsi,NL 4018

HYVALCIX, M, LISHYVALCT,M,L) 4019

c BRaANCKH TO 7150 FROM 7340,06 4020

T1S0 ECVALCIX, M, LIRECVALCI,MoL) 4021

c BRANCH TO T160 FROM Y140,.04 4o2e

7160 CONTYINYPE 4023

c BRANCH TO 7470 FROM Y130,1% 7130,12 4024

c 7140,02 402%

7170 CONTINUE 4026

TEMPSNYRY a027

VLEFT{J,M)eVMAX(JI M)#TEMP 4028

o BRANCH TO 7180 FROM T130,02 7130,n8 4029

7180 CONTINUE 4030

IF(JTHP,EQ,§) GO TN 7200 403l

WRITE ( 6,7190) 4os2

7190 FORMAT(S5M NONE) 4033

GO YO 78510 403y

C oBs & o % o COMPUTE BENEFIY VALUES & % & & % & & % # & & & & & & & o 4085

t BRANCH TO 7200 FROM Yi{80,01 4036

7200 DO 7S00 1Ysi,NYRS ao037

IF(IECON,LE,1) GO Tp Y240 4038

WRITE ( 6,7210)1YRA,S 4039

7210 PORMAT(/39X,32HMONTHLY UNALLOCATED BENEFITS FOR IS, 4040

s 10M, FUNCTION 12) 4out

WRITE ( 6,72203(1,Ist,NPER) uou2

7220 FORMATY (UWeSTA 1018} 4043

WRITE ( 6,7230) 4oau

7230 FORMAY (119X%,SHYOTAL) 4n4s

¢ BRANCH YO 7240 FROM 7Y200,01 4ous

7240 SUMAED, 4047

DO 7250 lsfi,NPER 40us

7250 SM(I)m0, 4049

DO 7470 Mxmy,NCPTY 4050

MeICPY(MX) 4084

1TMPBNRESR (M) uos%2

IFPeITMP LE,0) GO TO 7270 $0Sy

DD 7260 K=y ,1TMP 40%4§

7260 READ (3) (QIICI,X),1my{,NPER) 4058

READ (%) (TmMPX(I),1mi,NPER) 4058

¢ BRANCH TO 7270 FROM 7Y2S0,04 4087

T270 DO 7460 1TPei,NE 4088

IFCIECITP, M) LELD) GO TO T4s0 4099

C aCs FIRSY PASS THRU ROUTINE 4oed

18wey 4061

SumMmo, 4062

60 TN 7290 4063

(4 BRANCH TQ 7280 FROM TH30,08 T450,N) LDOUY

7280 1Bm) 4068

c RRANCH TO 7290 FROM  T270,04 4066

7290 READ (3) (Q(1),1m),NPER) doe?

IF(1TP,ER,J) GO YO 7%00 4nsl

IFCIECTITP, M) EQ,SIREAD (3)CQCI),I81,NPER) 4nee

GO YD Y460 4nT0

c BRANCH TO 7300 FRO™ 7290,01 7390,01 4OTi

7300 DO 7370 lmy,NPER a4nya

DO 7310 L=2,MNL 6073

TF(MYVALCI My m1) Gy, HYVALCI, M, ))GO TO 7320 4074

IF(QCI)=MYVALCT,M,L)) 7330,7330,7310 4078

[+ BRANCH TO T%10 FROM  T7300,01 4074
ExHInlY g wlile




7310 CONTINUE

LaNg
GO TN 7330
¢ BRANCK TO
7320 Lslsy
BRANC®™ TO

c
7330 TMPsy,

¢

¢
7350 BEN(I,J)uBEN(I,J)=THPP(])

c

¢
¢

IF(HYVALCI M) L ol ) LT HYVAL (I, ™,L))

7320

7330

FRNM

FRNM

7300.02

7360,0%

o TMPB(Q(IImKYVALCT ) MiLel )/ (HYVALIT Mol )omYVAL(T,M,L=1))
THPP(I)RECVAL(T )Myl el )n (1 o TMPISECVAL (T, M) )nTHMP

1Basi REG,IR=0 NO RES,IBs! NO RES QR DIV

IF (18 7340,7350,7360

T340 V(JyMiav(J,MIeTHPP(])
VUCT,MYSVU(J, M)+ TMPP(])
BEN(I,J)sTMPP(])
SUMRS UM TMPP (1)
SM(IYaSM(1)eTMPP(])
VLEPT(J,MISYLEFT(J, MIaTMPP(])
GO YO 7370

BRANCK TO

GG 10 7370
BRANCH 10
7360 BEN(1,J)SBEN(]I,J)=TMPP(])
SUMsSyMeTMPP (1)
SMUI)aSM(T)=TMPP(])
V(J,Mysv(J,M)=TuPP(])
YULI MIBVU(JI,M)=TMPP(])
BRANCH TO
7350,01
Y370 CONTINUE
IF (16CJ,M)NE,1) GO TO 7400
IF (1n) 7380,7430,7400

73580 18830
DO 7390 I®1,NPER
G(I)=Q(I)eTHPX(])
c BRANCH T0
7390 CONTINUE
GO TG 7300
¢ BRANCH TO

c
T4t0 FORMAY (116X,F9,1)
¢

¢
7430 ITMPsuRESR(M)

c

¢
c
¢

¢

¢

T400 IFCIFCON,LE,1)GO YO 7420
WRITE ¢ 6,7080) M, (BEN(I,J),1ai,NPER)
WRITE ( &+7410) SUM

BRANCH 10

BRANCH TO
7420 SUMARSUMA+SUM

GO T0 7460
BRANCH TO

IF(TYMP LE,0)G0 YO 7280

DO 740 Imi,NPER

DO 7440 Kmi,I1TMP

IRBIRESM(M,K)

IF(IR LT, 0)IRaw]IR

BRANCH TO

7440 V(J,IRYsV(J,IR)*BEN(T,J)*Q11I(1,K)

V(J,Mysv(J,M)eBEN(T,J) .

BEN(I,J)SBEN(I,J)eTHPP(])

BRANCH Y10
T4%0 CONTINUE
GO TO 71280
BRANCH 10
7290,0%
T460 CONTINUE
BRANCH TO

7470 CONTINUE
IFLIECON,LEL1)GO TO 7490
WRITE ( 6,7480)C3M(1),1m1,NPER)
7480 FORMAY (/iM¢,3NT0T,14F8,%)
WRITE ( 6,7430) 8UMA
BRANCH TO

e4Se

7350

7360

7370

7390

7400

T410
7420

7430

7440

7450

7460

FROM

FROM

FROM

FROM

FRNM

FROM

FROM

FROM

FROM

FROM

FROM

71420,01

T470

7490

FROM

FROM

73%0.04

7330,04

7360,00

7380,.0t

7370.01

T4R0,01

7400,00

7370,02

7430,03

74%0,02
270,00

7250.01

7470,01

unt?
unTAR
4079
4nan
unsdy
7330,02 w082
ungy
unBy
4n8s
anée
408Y
4088
4089
4090
4091
4ne?
4ney
4094
409s
4096
4097
409n
4099
4100
4101
4102
4103
4104
TYu0,06 4108
4106
4107
410m
4109
qfto0
d111
4112
4113
4114
64118
7370,02 4116
4117
4118
4§19
4ien
4121
4122
4123
G124
412s
412s
4127
4128
4129
4130
413y
4132
4133
4134
4138
1136
4137
w138
7270,0% 4339
4140
414y
442
4143
4taa
4145
4146
a147
4i4n
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7490

7500

7510
¢ D=

7520

7530

7540

7550

7560

7870

7580

7590

7600

7610

7620

7639

IYRAIYRASY

BRANCK T0
CONTINUE
IFINEALT JINEARY

gRANENW TO
CONTINUE
NEsNEA

1500 FROM

7510 FROM

72060,00

7120,02

7190,01

® & % & PRINT RESULTS & ® & % % & & & & & A & & % & & & & & & % #

WRITE  6,7000)
WRITE ( 6,7520)

FORMAT(20XUIHAVERAGE ANNUAL BENEFITS IN THOUSAND DILLARS)

WRITE ( 6,75%0)

FORMAT (/27Xx,3UMPRNJFCT BENEFITS AT CONTROL POINTS)

WRITE(6,7580)

WRITE ( 4,7060)(¢J,J=1,NE)
DO 7S40 Jsi,NE

SM(J)moO,

SUMASRO,

TMPeNYRS

TMPEY],/TMP

DO 7560 MXmi,NCPT
MgTICPT(MX)

SUM=0,

DO 7550 Jsy,NE
IFCIE(I,M),LEL,0) GO Tn 7S50

VU(J MIBYVU (T, M)aTMP
IMJIRSM(J)eVU(J,M)
SUMSSUMeVU(J, M)
BRANCKH TO
CONTINUE
WRITE ( 6,T7050)M,8UM, (VU(JI,M),Je1,NE)
BRANCH TO

SUMABSIIMASSUM
WRITE € 6,7070)3UMA, (SM(J),Jmi,NE)
WRITE ( 6,7870)

7550 FRCM

7560 FROM

7540,07

T540,04

FORMAY (/22X,40HPRNJFCT BENEFITS ALLOCATED TN RESERVOIRS)

WRITE(6,7580)
BARANCH T0

7660,01

FORMAT (38X BHFUNCTION)
WRITE ( 6;7060’(J;JII,NE)
DO 7590 Jsi,NE
SM(J)imn,
SUMARO,
NO Té610 MXsi ,NCPT
MeICPT(MX)
3umMel,
00 7600 Jai,NE
V(I MIaV(JyM)aTNp
VLEFT(J;“)IVLEFT(J;M)tTNP
SMEJIRSM(JYeV(J, M)
SUMBSUMeV(J, M)
BRANCHM TO
CONTINUE
WRITE ¢ 6,70850IM,SUM, (V(J,M))Jmi,NE)
BRANCK TO
SUMABSUMAS UM
WRITE ( 6,7070)3UMA, tSM(J),Ju],NE)
WRITE ( 6,7620)

7580 FROM
7700,01

7600 FROM

7610 FRO™

7530,01

7590,08

7590,02

7540,08

T620,01%

PORMATC/17X,S0HPROJECT PLUS PREPROJECT BENEFITS AT CONTROL PNINTS)

WRITE ( &,7480)

WRITE ( &,7080) (J,J23,NE)
00 7630 Jui,NE

SM(JIso,

SUMAEO,

DO 7650 MXai,NCPT
MeICPT(MX)

SumMmd,

DO 7640 Js{,NE
VIJsMIBYMAX(J)M)mVLERT(J M)
SM{JINSM(J)eVIM)
SUMBSUMeV (], ™)

gxuInlY wlbe

4149
ursn
4151
4152
4153
4154
415%
4156
4157
4158
4159
4160
uyet
4162
U163
ute4
4165
4166
4167
ey
4169
4170
417
4172
4173
4174
4475
4176
4177
uy78
4179
4180
41814
4182
4183
4184
418%
4186
4187
4188
4189
4190
4191
4192
4oy
4194
4195
4196
4197
4198
4199
4200
4201
6202
4203
ar04
4208
4206
4207
4208
4209
4210
4211
4212
4213
a4
u219
4216
4217
u218
4219
4220




T840

7650

7660

7670

7680

7690

7700

7710

7720

7730

7740
7750

BRANCH TO 7640 FROM 7630,05
CONTINUE
WREITE ( 6+sT70S0IM, SUM(V(J)M),JIel )NE)
BRANCH TO 7650 FROM 763%0,02
SUMARgUMASSUM
WRITE ¢ 6,7070)8UMA,(8M(J),J el ,NE)
WRITE ( 6,7660)
FORMAT (/21X,42WTOTAL POTENTIAL BENEFITS AT CONTROL POINTS)
WRITE ( 6,7580)
00 7670 Jui,NE
SN(J)IQ.
SUMARQ,
DO 7690 “XEm{,NCPTY
MEICPT(MX)
SuMs(,
DO Y680 Jmy,NE
SM(JIaS4(J)eVMAX(J,M)
SUMBSUMOVMAX(J,M)
BRANCH TO 7680 FROM T670,05
CONTINUE
WRITE ( 6,70S50)M,SUM, (VMAX{J, M), ] ,NE)
BRANCH TC 7690 FROM Y670,02
SUMABgUMASSUM
WRITE ( 6,7070)SUMA,(SM(J),J ], ,NE)
WRITE ( 6,7700)
FORMAT (/19X ,46HREMAINING POTENTIAL BENEFITS AY CONTROL POINTS)
WRITE ( 6,7580)
WRITE ( 6,7060) (J,Jey,NE)
DO 77406 Jsi,NE
SM(J)ao,
SUMAmQ,
DO 7730 MXmi,NCPT
MaICPTY(MX)
SuMs0,
DO 7720 Jmi,NE
SM{J)aSM(JI+VLEFT(J,M)
SUMBSUMSVLEFT(J,M)
BRANCH TO 7720 FROM  7710,08
CONTINUE
WRITE ( 6s70503M,3UM, (VLEFT(JsM)sJui,)NE)
BRANCH TO 7730 FROM 7710,02
SUMAagUMASSUM
WRITE ( 6,7070)Y8UMA,(SM{J),Jmi,NE)
REYURN

BRANCH TO 7740 FROM  7130,1¢ 7130,17

WRITE ( 6,7750)
FORMAT({3%H WRONG STA NO)
RETURN

END

4221
4222
4223
4224
4225
4226
4227
4228
4229
4239
4234
4232
4233
4234
4238
4236
4237
w238
4239
4240
424
4242
4243
4244
42us
424b
4247
4248
4249
4250
4251
4252
u2ss
4254
425%
4256
4257
4258
4259
4260
4261
4262
4263
4264
4268
U266
4267
4208
4269
4270

aile EXHMIBTIT 4




SUBROUTINE INTPOL(J,NVAL,TEMP,VAR],VAR2,THPP)
DIMENSION VARL(20,40),VAR2(20,40)
IFC(TEMP ,GT, VARI(1,J)) GO TO 9600
L=t
Lis2
60 TO 9630
c BRANCH TO 9600 FROM .03
9600 DD 9610 LLw2,NVAL
LsLL
IFC(TEMP LT, VARL(L,J)) GO TO 9620
c BRANCKH YO 9610 FROM 9600,00
94610 CONTINUE
¢ ARANCH TO 9620 FROM 9600,02
9620 LisLe}
C BRANCH TO 9630 FROM : 06
9630 TMPPRVAR2(L,J)a(VARL(L,J)aTEMP) /CVARI(L,J)aVARI(L],J))*
d(VAR2(L,JYeVAR2(LL, 1))
RETURN
END

ExHIALY 4 eldle

4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
428
4282
4283
4284
4285
4288
4287
4288
4289




s s NaNeEaNaNasNeNaeNeNal

[a NaXel

8000

8010

8020

8030

8040

8050

8060

8070
8080

8090

8100
8110

SUBRNUTINE REARNG

4290

SUMMARY DF DUTPUT FRNM PRUOG T23=X6el 2030 429y
COMMON/DTADM/ 4292
« KCPT, KPWR,KPWRS,KRES,KUPST,KDIV,KL,KPFR,KQIL,XSFRV,xuUPQT 42913
COMMON/DYTARG Y/ 4294
o IZEROD(3),TONE(3),ITWOE3), JZFRN(I),JONF(3),ITwWNA(Y), 429%
o KZERO(I)yKONE(3) ) KTWO(3),NFMT(3) 4296
COMMON /ALPHA/ 4297
o APERD(12),)APRD(12),1DIV(40),IPWNR(U0Y,TYR,NPWR,NRES,BM2(40), 4298
o TITLECK0),IPwWKN 4299
COMMON/BETA/ 4300
. NYRS.H;IZ:ILN:!':.Ib;I7.Iﬁol°o110'CPT(00pB)-ICF’T(UO).IRESMO). 4301
o NCPT,NPER,QUNIT,VUNIT 4302
COMMNN/DLTALY/ 4303
o ARRAY(12,40,2),8YQ1(40),01(12,40),8TORB(12,30), 4304
o ELEV(12+30),8YEVP(30),EVP(12/,30),8YPWR(22),POWER(12,22), 4308

o« JYSHP(22),34RTP(12,22),8YPMX(22),POWRP(12,20),8YQA(40),NAC12,40) 4306

COMMON/GAMMA/ AVG(U0,50) 4307
11 == UNREGULATED #LOWS 4308

12 == RIVER FLOWS 4309

13 =e DIVERSINN 4310

14 ==~ DIVERSION SHORTAGE 4311

15 me DESIRED=FLOw SHORTAGE 4312

16 =a MINIMUMQFLOW SHORTAGE 431%

1Y = ENDe(OFePERIND STORAGE 4314

18 w= CHANGE IN STURAGE AY END OF PERIQD usys

19 e» ENDeOF=PPRIOD ELEVATION 4316
110%» RESFRVOIR DATA 4317
BRANCH TO 8000 FRNM 80310,01% 4318

FORMAY (1M1) 4319
BRANCH TN 8010 FROM 80u0/0n 8070,00 4320

8100,00 8130,00 A8160,00 8190,00 4321

8220,00 8300,00 A330,00 AR3I6G,01 4322

FORMATY (23X)A2,194A4) 4323
WRITE ¢ 6,8000) 4324
ICNDsp 4325
IF (NYRS,LE,50) 80 70 8030 4326
NYR3xS5)H 4327
WRITE ( 6,8020) 432n
FORMAY (45H S0 YEAR LIMIT e REARRANGES FIRST S0 YRS ONLY///) 4329
BRANCH TO 8030 FROM A010,0%3 4330

IF (11.,LF40) GO YO 8060 433y
CALL BINTP (ICND,KCPT) 4332
BRANCH TO B8040 FROM A0S0, 00 4333

WRITE ¢ 6,8030) TITLE 433y
WRITE ¢ 6,8050)QUNIT 4338
FORMAT(/4TX,224 UNREGULATED FLOWS IN A4) 433h
CALL QUTPT (14,1,12ERD,J2ERC,K2ERD) 4337
IF (11.LE,2) GO TO 8060 4338
112 4339
GO TO 8040 4340
. BRANCH TO 8060 FROM 8030.00 80%50,02 4341

1f (12,LE.0) GO TO 8090 4342
CALL BINTP (ICND,KCPT) 4%uy
BRANCH TO 8070 FRNM #080,.04 4v4y

WRITE ( 6,8010) TITLE 4345
WRITE ¢ 6,8080)QUNIY 4346
FORMAT (/4SX,27TM RIVER FLNwW (REGULATED) IN A4) 4347
CaLL OUTPT (12,1,1ZERD,J2ERD,KZERD) 4348
1F (12,LE,2) GO TO 8090 4349
1292 4350
G0 TD 8070 43Sy
‘ BRANCH TD 8090 FROM 8080,00 8080,02 4352

IF (13,LE,0) GO YO 8120 4353
CALL BINTP (T1CND,KDIV) 4354
BRANCH TO 8100 FROM 8110, 04 4355

WRITE ¢ 6,8010) TITLE 4356
WRTITE ( 6,8110)GUNTT 4387
FORMATI/S1X,144 DIVERSION IN AUW) 4388
CALL NUTPY (13,2, 10NE,JONE,KONE) 4359
1F (13,LF,2) GO YO 8t20 4360
132 4361
*y9w EXHIBIT 4
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8120

8130

8140

8150

8160
8170

8180

8190

8200
8210
8220

8230

8240

82%0

8260

¢
8270
8280

ExXHIBIY & 50w

60 TN A100

RRANCH TN
1F (14,LE.N) 6N TO 8IS0
CALL BINTP (ICNDIKMTV)

BRRANCH TN
WwRITE  6,8010) TITLF
WRITF  6,8140)QUNTY
FORMAT(/67X,234 DIVFRSION SHORTAGE IN
CALL OUTPT (14,2, 10NF,JONE,XONE)
1F (14,LE,2) GO TO a1s0
A T
GO TO A1%0

BRANCH TN
1F (1S.LE.N) GO TO 8180
CALL BINTP (ICND,KCPT)

ARANCH TO
WRITE ¢ 6,8010) TITLE
WRITE ¢ 6,8170)QUNET
FORMAT (/46X ,26% DESIREN FLOW SHORTAGE
caLL OuvYeY (15,1, 12ZERQ, JNNE,KZERN)
1F (1S,LE.2) GO YO 8180
15u2
GD TN 8160

BRANCH TN
1F (16,LF,0) GD YO 8210
CALL BINTP (ICND,KCPT)

BRRANCH 10
WRITE ( 6,8010) TITLE
WRTTF ( 6,8200)QUNTTY
FORMAT(/4bX, 26K MINTMUM FLNW SHORTAGF
cALL QUTPT (16,3, 126R0,JONE,XZERD)
1F (16,LE.,2) GO TO 8210

1é6n2
GO Y0 8190
BRANCH TN
1F (NRES,LE,0) RETURN
1F (17,LE,0) GO YO A240
CALL BINTP (ICND,XRES)
BRANCH TO

WRITE ( 6,8010) TITLF
WRYITE ( b,8230)VUNIT
FORMAT(/03X,26H END NF PERIOD STORAGE
cALL OQUTPY (17,5, 12ERD,J2ZERD,XKZERC)
IF (17,LF,2) GO TO 8a240
17m2
GO TO 8220

RRANCH TO
IF (18,LF.0) GO TO 8320
1FCIY,LE.O0) CALL BINTP(ICND,KRES)
DO 8260 Jm2,NYRS
DO 8250 MXmi,NCPY
MEBICPT(MX)
IFCIRES(M),LE,0) GO TO 8250
AVG(M,JISARRAY (NPER M, J»y)

BRANCH TO
CONTINUE

BRANCH TO
CONTINUE
DO 8290 Jmt,NYRS
N0 8280 MXmy,NCPT
MEBICPT(MX)
1f (IRES(M),LE,0) Gn TO 8280
TMPEAVG (M, J)
AVG (M, JIWARRAY(NPER M, J)wTMP
DO 8270 I=y,NPER
TEMPRARRAY (I, My J)
‘RR‘V(!,“.J).T!"P-TMP
TMPETEMP

BRANCH TO
CONTINUE

BRANCH TO
CONTINUE

8120 FRAM B8090,00

8130 FRNM  B140,04

Ad)

8150 FROM 8120,00

8160 FROM 8170,04

IN Ad)

8180 FROM 8150,00

8190 FROM 8200,04

IN A4)

8210 FROM 8180,00

8220 FROM B230,04

IN A4)

8240 FROM B210,01

8250 FROM B8240,03

8260 FROM 8240,02

8270 FROM 8280,07

8280 FROM 8260,02

81t0,02

8140,02

8170,02

820n,02

830,02

8240,08

8260,04

U362
436%
4364
4365
43e6b
4367
436R
4389
4376
437
4372
4373
4374
4375
4376
4377
437A
4179
4380
4381
4382
4383
4384
4388
4386
4387
43aA
4389
4%99
439}
4392
419%
4394
4%9s
4396
4397
4368
4199
4400
4401
4402
4aoy
ag04d
440%
4406
4407
4408
4409
4410
444
4412
4413
4414
4415
UYEY )
4uty
4u18
4y19
4420
4u21
4q22
4423
d424
4425
Q426
4y27
“y28
4429
4aq30
4431
4432
4uls




4

(o

c

c

d

c

BRANCH TO 8290 FROM B240,01 Y RY]

8290 CONTINUE 443s
BRANCH TO 8300 PROM B8310,04 4qse

8300 WRITE ( 6,8010) TYITLE 4437
WRITE ¢ 6,8310)VUNIT 4438

8310 FORMAT(/46X,19H STORAGE CHANGE IN ad) 4ul9
CALL OUTPY (18,4,12ERD,JIERD,NFMT) 4440

IF (1a,LE,2) GO YO 8320 44uy

18e2 4uy?

GO T0 A300 4443
BRANCH TO 8320 FROM A240,00 8310,02 4dud

8320 IF (19,LF,.0) GO TO 8360 4448
CALL BINYP (ICND,KRES) 4uue
BRANCH YO 8330 FRNOM 8340,04 auygr

8330 WRITE ( 6,8010) TITLE uays
WRITE ( 6,8340) 4449

8340 FORMAT(/4S5X,32H END OF PERIQD ELEVATION IN PFET) 4450
CALL QUTPT (19,5,ITw0,JTW0,kTw0]) 445

17 (19,LE,2) GO YO 8360 4452

19=2 44sy

G0 TO 8330 4usSy
BRANCH TO B83S0 FROM A8360,0° 4uss

8350 PORMAY(/S2X,154 RESERVDIR DATA ) 4456
RRANCH TO 8360 FROM B320,00 B8340,02 4457

8360 IF(l110,LE,0) RETURN 4458
WRITE ¢ 6,8010)TTITLE 4us9
WRITE (¢ 6,8350) 4480

DO 8550 MX®],NCPY 4uet
MalCPTY(MX) 4u6?
IPCIRES(M),LE,0) GO YO 8550 4ued
IYEARZTYR quey

GO TO (8380,8370),1I10 446s

8370 IF(IPWR(M),LE,0) GO TO 85S¢ ques
BRANCH TO 8380 FRNO™ A360,07 4467

8380 REWIND | duen
WRITE ( 6,8390) M,(CPT(M,I),121,8) 4469
8390 FORMAT(/1X,46(1Me)/BH ¢ CP NO 14,1X,8A84,21 +/1X,u6(1kHe)) 4470
IF(IPwKW, LF,0) GO YO 8410 4uTy
WRITE ( 6,8400) aave?

8400 FORMAT(/13X,77H MONTH STORAGE ELEV INFLNwW QUTFLOW 4u7y
« EVAP AVG GEN GEN PK/23X,68H ACeFT FT CFS 4474
+CF8 ACeFT MEGAWATT MILOWATT ) 4478

GO TN 8430 4ave
RRANCH TO 8410 FROM B8390,01 4477

8410 WRITE ¢ 6,8420) qa78
8420 FORMAT(/13X,77H MONTH STORAGE ELEV INFLNONW OUTFLNW 4aT9
« EVAP GEN PWR 723X ,68H ACaFT Fr crs 448n
+CFS ACeFT 1000 Kwh ) 4uB
BRANCH TO B430 FROM B8400,03 qu82

8430 DO B8%40 Js1,NYRS 448y
READ(1ISYQY,Q1,8TORBIELEV,)SYEVP,EVP,3YPWR,POWER,SYSHP ,SHRTP,8YPMX, 4UBY

. POWRP,3YGA,0A 4y8s
WRITE ( 6,8440)1YEAR 4uses

844H FORMAY(/3H YR,15) 4u8Y
IFCIPWR(M),LE,0) GO TOQ 8510 4488
Ke{PWR (M) 4489
IF(IPWkW,LE,0) GN TO 8480 4490
SYPWR(X)SIYPWR(IK)I® 114}y 4u91
SYSHP (K )SSYSHP(KIn 114 4492

D0 Busn Isi,NPER 4493
POWER(T,K)SPNWER(TI ,K)*0,001 4usuy
BRANCH TN B4SO FRNM  B4UO,06 uu9s

8450 CONTINUE 4ase
SYPWR (K )I=SYPWR(K)I*0,001 4497
WwRITE ¢ 6,8460) CAPERD(I1),APRD(1),STORR(I,MY,ELEV(I,M),QT(T,™), 44s8

. OA(I,“).EVP(I,“),PONER(I.K)'PUNRD(I,K).IthPER) 4499
RRANCH TD 8460 FRNM  R480,02 4500

8460 FORMAT(10X,2A4,Ft2,0,F10,2,F10,0,F9,0,FB 0,F12,2,F10,0) 4501
WRITE ¢ 6,8470) SYQI(M),9YQA(M),SYFVP(M),SYPWR(K),SYPMY(K) 4502

8470 FORMAY(13X,SH4 YEAR 22X,F10,0,F9,0,F8,0,F12,2,F10,0) 4503
GC TO Aas30 4504
RRANCH YD 8480 FRDM  AJUO,0% 4505

oSle EXHIRYY 4




8480 WRITE ( 6,8490) CAPERD(I) APRD(I),STORB(I,M),ELEV(I,M),QI(1,M),

e QACI,M),EVP(TI,M),PONER(I,K), I8} ,NPER)
[ BRANCH TO 8490 FROM 840,00
8U90 FORMAT(LOX,2A4,F12,0,F10,2,F10,0,+9,0,F8,0,F12,0)
WRITE ( 6,8800) SYQL(M),SYRAIM),SYEVP(M),8YPWRIK)
¢ BRANCH TO 8500 FROM 8%20,01
8500 FORMAT(13X,54 YEAR 22x,F10,0,F9,0,F8,0,F12,0)
GO TO 85%0
¢ BRANCH TO 88530 FROM B84u0,01
8510 00 8520 I=y,NPER

6510,01

WRITE ( 6,8490) APERD(I),APRD(I),STORB(I,M),ELEV(I,M),QI(Y,M),

o QACI,M),EVP(I,M)
C BRANCH TO 8520 PROM 8510,00
8520 CONTINUE
WRITE ¢ 6,8500) SYQT(M),SYQA(M),SYEVP(M)

[ BRANCH TO 8530 FROM 8470,01
8530 IYFARAIYEARs!
¢ BRANCH TO 8S40 FROM 8430,00
8540 CONTINUE
[ BRANCH TDO 8850 FROM B83s0,03
4 8370,00
8550 CONTINUE
RETURN
END

EXHIBIT «52e

8500,01

8360,08

4506
4507
%08
4509
4540
4511
4sy2
4513
4514
uss
4516
4sty
4518
4549
4520
4521
4522
4523
4824
452%
4526
4527
4s28
4529




9000

90140

9020

9030

9040

9050

9060

9070

9080

9090

9100

9110

9120

913n

9140

SUBROUTINE BINTPCICND,LMT)
DIMENSTION IND(9)
CCMMON/RETA/

e NYRS,IRG(10),CPT(U0,8),1CPT(U0),IRES(40Y,NCPT,NPER
COMMON/DLTAL/ ARRAY(12,40,2)
COMMON/GAMMAZ AVG(U0,50)
IF(IEND,EGL,1)G0 TO 9030
DC 9000 I=1,9
IND(Yymo
1080
DO 9010 11,6
IFCIRG(IILLE,0IGN TO 9010
108104
IND(1)mID

BRANCK TO 9010 FROM 9000,02

CONTINUE
IFCIRGETYLE,O0,AND,IRG(B)Y,LE,0) GO TC 9020
1081041
IND(TImID

BRANCNH TO 9020 FROM 9010
IF(IRGEI),LEL0)GO TG 9030
1081041
IND(9)m 10

BRANCH TN 9030 FRNM
00 9040 1si,6
IFCIRGCE)GT,0,AND, IND(I),GT,0)GO YD Q060

BRANCH TO 9040 FRDOM 9030
CONTINUE
IFC(IRG(T)WLELOGAND IRG(B) LEL0),OR, IND(T),LE,0)G0 TN 9050
187
60 T0 9060

BRANCH TO 90S0 FRO» 9040

IF(IRG(Q)LEL,O0,OR,IND(9) ,LE,O)IRETURN
129

BRANCH TO 9060 FRN™  Q0%0
10NSO

IONNEININD(])

IF(ICND,EQG,0) GO TN 9080

00 90670 Js=i,1I

IFCIRGEI) ¢GT,0,AND,IND(J) ,EG,0)IDNSIDNeY

BRANCH TO 9070 FROM 9060,03

CONTINUE
1F (1. FQ.,9.ANDIRG(T),GT,0,AND,IRG(B),GT,0)IDNSIDNeY

BRANCH TO 9080 FROM 9060,02

IND(T)mO
REWIND
00 9140 Jat,NYRS
IFCICND EG,0) GO TO 9100
OC 9090 K=i,IDN
READ(4)
BRANCH TO 9100 FROM 9980
1F(1,EQ,9)G0 TN 9410

READ(QYCAVG(™,J) ,Muy,LMT), ((ARRAY(K,M,J) Koy ,NPER) , MR}, MT)

GO 0 9120

BRANCH T0 9§10 FROM 9100,00

READCU)I((ARRAY (K, M, J),Xx81 ,NPER) , Mo ,LMT)

BRANCH TD 9120 FROM 9100, 02

IFCIDNN,EG,0)GN YO 9140
D0 9130 Km{,IDNN
READ(3)
BRANCH YO 9130 FROM 9120
CONTINUE
BRANCH TO 9140 PRNM 90AR0
CONTINUE
ICNDs
RETURY
END

oSle

.01

.07

.00

J01

N

.03

,01
L02

453n
4s3y
4s3?
4533
4sS3u
4535
4535
4537
4S3AR
4539
45un
45y
4sS4?
4543
9600,03 4Suu
4548
us4de
4547
454A
4su9
4550
U551
4552
9020,00 4853
4554
4858
4556
4557
4554
4559
4560
4861
4se?2
4561
940,03 4Sed
4565
U566
48s7
4Ss8
4569
4570
45714
487>
487y
4574
4578
4s7s
4577
4578
4879
4580
4581
4582
4883
4584
4S8s
4%86
4887
4S84
4589
4890
4S9y
9120,00 4592
4593
4S9y
4595
4596
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SUBRNUTINE QUTPT (IND,IT8T,IFMT, JFMT,kFMT) 4597
DIMENSTON AVE(12),IFMT(3),JFMT(3),KFMT(4) 4598
COMMON /ALPHA/ 4599
o APERDC(12),APRD(12),t0IV(40),IPWR(U0),IYR,NPWR,NRES,BM2(40)Y, 4600
e TITLE(OO),IPwKw 4s01
COMMNN/RET A/ ub0?
o NYRS,IRGCI0),CPT(40,8),1CPT(UN),IRES(UO),NCPT,NPER 46073
COMMNN/DLTAL/ ARRAY(12,40,2) 4s0u
CNUMNN/GAMMAYZ AVG(40,S0) 4605
c RRANCH TO 9200 FRUM 9430,01 9%20,01 4k06
9200 FORMAT (1W1) 4607
c BRANKRNR R R R AR AN RN g A AR R RA RN AR RN RN N RARRRAA RN R R R AA R AN A RAR NN RN RN AR 4608
¢ # THE CARRIAGE CONTROL 'e! (T0) PRINT MORE THAN ONE RECORD * 4609
c « TO A LINE) DIFFER ON SOMF SYSTEMS, FOR SYSTEMS THaAT * 4n10
o « SUPPRESSFS THE SPACE AFTER PRINTING(OPPOSED TO BEFORE *  U4s1
c « PRINTINGY ADD TN THE FORMAT STATEMENT A CARRIAGE CONTROL » 4p12
¢ # CNARACTER ‘'o! Tn CARDS wlTwW AN 'AV IN COLUMN 73, DELETE . 4s13
c « SAME FROM CARD WITH 10!, ACTIVATE STATEMENTS ThaT WAVE AN * 4614
c » 110 IN COLUMN 7% (SUBRNUTINE DUTPT), VICE VFRSA FOR SYSTEMS# 4615
¢ * THAT SUPPRFSSES SPACE BEFORE PRINTIANG *®  Ub1s
C XXX 22222 R RZ RS RZ2ESSRRZZRAZYRAERARRARRSRRRRR SRR RE 2R ubl?
c BRANCH TQ 9210 FROM ©310,0! 4618
C 91644 Y4AB2, RAEY HB/(TAMROF 0129
9210 FOAMAT(/BNe YEAR ,2844) AUp20
¢ RRANCKH TO 9220 FROM Q310,05 9440,04 4b21
€ 2264D IGVA KU, X321 ,+RI(TAMROF 0229
9220 FORMAT(IH ,123X,4H AVG) Nue2l
¢ BRANCH TN 9230 FRNOM 9310,00 4624
9230 FORMAT(/1X,u6(1He) /AN & CP ND 14,1X,844,20 +/1X,06(1KHe)) 4625
¢ BRANCH TO 9240 FROM 9440,02 4626
92un FDAMAT (/SH YEAR,IS) 4627
¢ BRANCH YO 9250 FROM  9440,03 4628
C 92604 Y4AB2,0N PC HB/(TAMRNF 0529
9252 FORMAT(/RHe CP NO,2B84A4) Ade30
¢ ARANCH TO 9260 FROM 6340,00 463y
e 2364D JLATOT He,X121,¢HI(TAMROF 0629
9260 FNAMAT(iH ,121X,6H TOTAL) D463l
C 4634
ANYRSEBNYRS 4615
GO TN (9270,9440,9270),1IND 4636
9270 DO 9u30 MXmy,NCPTY 4637
MRICPT(MX) 4638
GO TN (9%10,9280,9%00,9290,9290),]78Y 4hal39
9280 IF(INIV(™))Y 9310,9430,9310 4840
o BRANCKH TO 9290 FROM 9270,0° 4641
9290 IF (IRES(M)) 9430,94%0,9310 4642
(s BRANCH TO 9300 FROM 9270,02 4643
9300 IF (QM2(M),LE,0,,AND,GM2(M),6T,(w,1)) GO TO 9430 4644
[+ BRANCH T 9310 FROM 9270,02 ©280,N0 4645
c 9290,00 d46us
9310 WRITF ( 6,9230) M, (cPT(M,K),Ka{,8) Yk
WRITE ( 6,9210) (APERD(I) APAD(1),1my,NPER) 4648
IF (ITST.ER,4) GN TO 9340 4649
IF(XTST.!QQS)GD T0 €320 4650
IFCITST, EQ,2IMBTIABS(IDIV(IMY) 4651
WRITE ¢ 6,9220) 4692
GO TO 93850 4653
(o BRANCH TN 9320 FROM 9310,03 4654
9320 CONTINYE 4658
WRITF (6,9330) 14656
t BRANCK TD 9330 FROM 9380,00 9420,00 4657
¢ 94u0,05 9%00,00 4es8
9330 POAMAT(IN ) Tues9
80 1N 93%0 4660
¢ BRANCH TO 9340 FROM 9310,02 ds61
9340 WRITE ( 6,9260) use6e
t BRANCH TN 9350 FROM 9310,06 9%30,0¢ 4ssy
93%0 00 9360 Isy,NPER 4664
9360 AVE(1)mO, 466%
TAVE 8 0 4666
1YEAR = JYR 4667
00 9390 Js{,NYRS 4b68
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9370

9380

9390

Sa00

9410

9420

9439

uun

9450
dusn
9470

9480

9490

9500

o0

9510

9520

H“IYF(‘.!FMT)IYE‘R, (ARR‘Y(!.",J)!I'!,NPER)
{YEARRmIVYE AR
DO 9370 1!si,NPER
AVE(I)SAVE(I)eaRRAY(I,M,J)
IFCITSY EQ,S5)GO YO 9380
WRITE(S,JFMTIAYGIM,J)
TAVE & TAVE®AVG(M,J)
GO TO 9390

BRANCH TO 9380 FROM

CONTINUE

wWRITE(6,9330)

BRANCH T0O 9390 FROM
CONTINUE
1P (371ST,EQ,4) GN TD 940
DO 9490 Imi,NPER
AVE(1YmAVE(I)/ANYRS

BRANCH TO
WRITE(6,MFMT)(AVE(I),In],NPER)
TAVE = TAVE/ZANYRY
IFCITST,EQ,S) GO TN 9420
WRITF(6,JFMT) TAVE
GC TN 9430

9410 FROM

BRANCH TO 9420 FROM
CONTINVUE
wRITE(S,9330)
BRANCH TO

9290,00

9430 FROM
9300,00
CCNTINUE
WRITE ( 6,9200)
RETURN
BRANCH TO 9440 FROM
IYEARRIYR
OC 9520 J=mi,NYRS
WRITE ( ©,9240) IYEAR
WRITE ( 6,9250) (APERD(I),APRD(I),1Im1,NPER)
IFCITSY NESIWRITE(6,9220)
IFCITST EQ,SIWRITE(6,9330)
DO 9510 ™Mxai,NCPY
MelfPTIMX)
GC 7O (9uB0,9d50,9470,9460,9460),178T
IFCINIVIM)) 94G0,95%10,9490

BRANCH TU 94s0 FROM
IF (IRES(M)) 9510,9510,9480
BRANCK TO 9470 FRNOM
IF (OM2 (M) LB 0,,AND,QM2(M),GT,(=1,)) GO TO 9510
BRANCH TO 9480 FRNM
WRITEC(O,IFMTIM, CARRAY (T, My J),I%8,NPER)
IF(ITST EQ,5)GN TO 9500
WRITE(S,JFMTIAVGIM,))
GO TN 9510
BRANCH TO 9uUQ0 FRNM

METABS(INIV(M))
WRITE(S,IFMTITICPY(MX), CARRAY(I,MyJ),I®81,NPER)
WRITE(h, JFMTIAVL Hy)y)

GO TN Q510
BRANCH TQ 9500 FRO™
CONTYINUE
WRITE(6,9330)
BRANCH TO 9510 FRMM
9460,00 9470,00
CONTINUE
IYEARSIVYEARS])
BRANCH TO 9520 FROM
CONTINUE
WRITE(6,9200)
RETURN
END

eSS GPO 789"!07/060

9370,01

9360,03

5390.01

9410,02

9270,00
Q410,04

9260,02

440,08
Q440,08

Quuo,08

8450,00

94R0,01

9440,06
9uR0,0%

9440,01

4669

4670

uevy

4872

4673

4sTy

4678

4676

4677

4678

14679
9370,.04 4bBO
468y

4682

(115}

4684

4688

4686

4687

4688

4689

4690

4691

4692

14693
9280,00 4694
4698
4696
4697
4698
4s99
4700
4701
4702
4703
4704
14708
4706
ar07
4708
4709
4710
avry
avy2
471
4T 4
471s
CREY S
4717
urTiA
4749
4T2n
4721
4v22
4723
4v24
472%
14726
9450,00 4727
490,03 4724
4729

4730

4731

ur3e

473y

4734

4738

9460,00
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