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ABSTRACT

Three existing mathematical models, capable of representing water quality
in rivers and lakes, have been modified and adapted to the Spokane River L
Basin in Washington and Idaho. The resulting models were named the Steady-
state Stream Model, the Dynamic Stream Model, and the Stratified Reservoir
Model. They are capable of predicting water quality levels resulting from
alternative basinwide wastewater management schemes, and are designed to
assist EPA, State, and local planning organizations to evaluate water qual-
ity management strategies and to establish priorities and schedules for
investments in abatement facilities in the basin.

Physical data and historical hydrologic, water quality and meteorologic
data were collected, assessed and used for the model calibrations and
verifications.

The modified models are all capable of simulating the behavior of various
subsets of up to sixteen different water quality constituents. Sensitivity
analyses were conducted with all three models to determine the relative
importance of a number of individual model parameters.

The models were provided to the EPA as computer source card decks in
FORTRAN IV language, with accompanying data decks. All development work
on, and applications made with, these models were fully documented so as
to permit their easy utilization and duplication of historical simulations
by other potential users. A user's manual with a complete program listing
was prepared for each model.

This report was submitted in fulfillment of Contract No. 68-01-0756 under
the sponsorship of the Environmental Protection Agency.

The titles and identifying numbers of the final report volumes are:

Title EPA Report No.

SPOKANE RIVER BASIN MODEL PROJECT DocC __]74
Volume I - Final Report

SPOKANE RIVER BASIN MODEL PROJECT DOC /74
Volume II - Data Report
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Volume III - Verification Report

SPOKANE RIVER BASIN MODEL PROJECT DOC /74
Volume IV - User's Manual for Steady-state Stream Model
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SECTION I

INTRODUCTION

The Steady-State Stream Model (DOSCI), documented herein, is an exten-
sive modification of the program DOSAG-TI [Reference 8], and is one of
three water quality simulation programs developed by Systems Control,
Inc. (SCI) for use on the Spokane River Basin in the states of
Washington and Idaho. Portions of DOSAG-I, as developed by the Texas
Water Development Board in 1970, remain intact in DOSCI. Subroutines
which are unchanged or only slightly modified include BLEND, CMIN,
DOSAT, K2CAL, REINE, RMATC, SCAN and TRIBD. DOEQU, REPRE and RUNON
have been extensively modified. Five newly added subroutines are
named GETCON, NEWIN, PLOT, PLTSET, and SETOPT.

These modifications have given DOSCI the capability of modeling as many

as sixteen quality constituents simultaneously. The algorithms used to

model the quality constituents are described in detail in Volume I (Part
III) of this report.

The format of the additional input required to execute DOSCI has been
made consistent with the format of the input required to run DOSAG-I.
Many input data cards required by DOSAG-I have been made optional by
the incorporation of default values for the variables involved. Por-
tions of this manual are taken from Reference [8], and the format of
this manual has been made generally consistent with the format of
Reference [8], subject to the constraints imposed by EPA documentation
specifications.

DOSCI has been extensively tested on a wide variety of stream condi-
tions on both the UNIVAC 1108 and the IBM 370/155. Run time is
minimal and the chief use of the program is to give a rapid evaluation
of a given set of stream conditions.



SECTION IT

MODE OF OPERATION

PURPOSE

The purpose of this model is to calculate the concentrations of as many
as sixteen water quality constituents in a particular stream system,
including the biochemical oxygen demand and the dissolved oxygen con-
centration. If desired, the minimum dissolved oxygen concentration in
the stream system may be checked against a pre-sgpecified target level
dissolved oxygen concentration. If the minimum dissolved oxygen level
is below the target dissolved oxygen level, the program will compute
the required amount of flow augmentation to bring the dissolved oxygen
level up to the target level in the entire system. The user of the
program specifys the locations within the stream system at which dilu-
tion water is available for flow augmentation. The program is designed
to be run for varying climatic and hydrologic conditions during a twelve
month period. Thus, it is possible to enter up to twelve different
temperatures and corresponding discharges to each of the headwaters
within the stream system being modeled.

The Steady-State Stream Model (DOSCI) is quite flexible and can be
adapted to any stream system. One major restriction is that large
impoundments such as reservoirs cannot be considered by this program.
The output from a single run of the DOSCI dissolved oxygen simulation
model will provide the user with a complete description of the dissolved
oxygen resources of the stream system investigated, and the required
dilution water needed to bring the system up to the target level
dissolved oxygen concentration. An additional user option available
with this program is the ability to find the dissolved oxygen distribu-
tions for varying levels of treatment (waste treatment plants) in the
simulated river basin.

RESTRICTIONS

1. Maximum number of headwater stretches = 10, and headwater
stretch # must be < 10

2. Maximum number of Ehnctions = 20; jets should be numbered in in-
creasing order downstream to decrease program run time and output

3. Maximum total number of reaches = 100; maximum number of reaches
per stretch = 20

4. Maximum number of stretches = 20

5. Maximum of twelve months of routing for temperature and headwater

flows; a minimum of one month must be used.

6. Maximum number of dissolved oxygen targets = 4. A minimum of one
dissolved oxygen target must be specified. This dissolved oxygen
target may be entered as a negative number if no flow augmentation
is desired.

7. Maximum of four degrees of waste treatment.



SOLUTION TECHNIQUE

The algorithms used by DOSCI in the calculations of the various constit-
uent concentrations in a stream system are described in detail in Part
ITI of Volume I of this report. Briefly, given a stream reach, the
procedure is as follows. All inflows to the head of the reach are mixed
together and the resulting concentration for each constituent being
modeled is calculated. 1In the simplest case the inflow to a reach is the
outflow from the upstream reach. A reach may have as many as three in-
flows, however, as is the case for a reach located immediately below a
junction and with a tributary inflow. In any case the resulting mixture
is allowed to react for a time At according to the quality equations
where At is the travel time through the reach. The process is then
repeated for the next downstream reach. This process continues until the
entire stream system has been modeled.

MODEL USAGE

In order to use the DOSCI program, the user must take the stream system
which he proposes to simulate and break it down into the elements which
are used as input to the program. Figure 1 shows a schematic diagram of
a typical river system which has been decomposed into the elements
required to model it using DOSCI. There are essentially four major
elements into which a system must be decomposed so that it can be modeled
using this program. These elements are:

1. junctions - the confluence between two streams within the river
basin being modeled,

2. stretches - the length of a river between junctions,

3. headwater stretches - the length of a river from its headwater to

its first junction with another stream, and
4, reaches - the subunits which comprise a stretch (headwater or
normal).

A new reach is designated at any point in the stretch where there is a
significant change in the hydraulic, biologic, or physical characteris-
tics of the channel, including the addition of a waste load, or the
withdrawal of water from the stream.

After a stream has been represented schematically, it is necessary to
specify the hydraulic and physical characteristics of each reach in the
stream system. This step involves reading into the program various
coefficients to describe all of the factors which are involved in the
various reactions occurring among the quality constituents being modeled
in the reach. It should be noted that this is some of the most important
information required for the simulation process. The results obtained
from the simulation of the dissolved oxygen resources within a river
system, using DOSCI as a modeling medium, are only as accurate as the
input data provided for the modeling process. It thus behooves the user
to take great care in specifying the coefficients to be used in the
program for simulating the stream system.
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Two equations are used to describe the hydraulic characteristics of
each reach in the river system. The first equation represents the
relationship between discharge and depth. It is assumed that both of
these relationships can be represented by the following exponential
equations:

\

B
A,Q 1 (1

D
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4,02 2)
where
V = mean velocity in a reach (fps)
= mean discharge in a reach (cfs)
mean depth (feet)

l’AZ’Bl’BZ = coefficients
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A

The above regression coefficients are used as input data into the program.
These coefficients must be developed from data obtained from the actual
stream system. The most readily available data of this type are those
collected by the U.S. Geological Survey at each of its streamflow gaging
station sites. Data from other sources, but of the same type, in a given
river basin, can also be very useful to the modeling process. If the type
of data necessary to develop these relationships are not available for a
given stream, it will be necessary to estimate these coefficients based
on the known topography and physical characteristics of the stream. How-
ever, this method is subject to serious error and is not recommended
unless absolutely necessary.

An extremely important factor in the dissolved oxygen modeling of a
stream system is the reaeration coefficient, K,, which is used in the
calculation of the rate of diffusion of dissolved oxygen into the stream.
There are five options available in this program for specifying the
reaeration rate coefficient. One option is to read it in for each of
the reaches in the stream system. The read-in values might be used if,
for example, field surveys of the stream to be modeled have been made
and values of the reaeration coefficient have been computed from the
results of these. However, the reaeration coefficients determined from
surveys of this type are only useful for the discharges measured during
the survey period. A change in discharge in the stream would probably
result in greatly different values for this coefficient. The program
user may also choose to estimate K2 values for each reach, based on the
known physical and hydraulic characteristics of the stream being modeled.
Obviously this method is very subjective and may involve large errors.

Several investigators have found that the reaeration coefficient, K2’
can be represented by a relationship as shown in Equation 3.
B
\
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where

A coefficients

B =
323563
This relationship postulates that the reaeration rate coefficient is
directly proportional to the mean stream velocity and inversely propor-
tional to the mean depth. It is based on two observed phenomena:

° increasing velocity and turbulence increases the surface renewal
rate of dissolved oxygen and promotes mixing and dispersion of the
oxygen throughout the depth of the stream, and

° increased depth decreases the rate of dispersion of dissolved
oxygen throughout the water mass, thus resulting in lower quanti-
ties of oxygen being transferred from the atmosphere.

Several investigators have presented the necessary coefficients for use
in Equation 3 to calculate the reaeration coefficient for any stream in
which the mean velocity and mean depth are known. Table 1 presents these
coefficients as determined by four investigators in both field and
laboratory tests. The coefficients developed by Churchill in 1962 and
by Langbein and Durum in 1967 are probably the best known for the
computation of the reaeration rate coefficient for general model use.

If Equation 3 is preferred for the calculation of the reaeration rate
coefficient, the appropriate coefficients in this equation are read into
the program for every reach in which it is desired to calculate K in
this manner. A note of caution should be observed when using an equation
of this form. Mean stream depths of less than one foot cause the reaera-
tion coefficients predicted by the equation to be higher than are normally
observed under actual field conditions. 1If the stream being modeled has
significant areas in which the mean depth of flow is less than one foot,
the user is advised to employ alternative methods for computing the re-
aeration coefficient in these areas.

Another technique for computing the reaeration coefficient, also avail-
able to the user of this program, is a direct proportionality between
the reaeration coefficient and the stream discharge. This relationship
is shown in Equation 4.

B,

K, = 4,Q (4)
A relationship of this type may be developed from data obtained from a
field survey of a stream in which mean velocity and depth were not
determined but discharge was known. The coefficients used in the
discharge-reaeration coefficient equation must be computed from measured
field data. Equation 4 is not generally applicable to most river systems,
because many of the factors which effect the reaeration coefficient are
not adequately described by a simple discharge-reaeration coefficient
relationship.



TABLE 1.

COEFFICIENTS FOR COMPUTATION OF THE REAERATION COEFFICIENT

Investigator A B C

3 3 3
Churchill, et al. (1962) 5.026 0.969 1.673
Langbein and Durum (1967) 3.3 0.50 1.33
O0'Connor and Dobbins (1958) 12.90 0.50 1.50
Owens and Gibbs (1969) 9.5 0.67 1.85




The fourth technique available for computing the reaeration coefficient
for each reach is based on the investigation by Thackston and Krenkle.
This technique was developed experimentally by determining the reaera-
tion coefficient in laboratory channels, using as parameters the mean
velocity, channel slope, and mean depth. Equation 5 shows the solution
for the reaeration coefficient as developed by Thackston and Krenkle,
and as is used in this program:

- .& /S v
K2 = ,00125 < o > (5)
where

Se = mean channel slope (feet/feet)

Use of this option requires that the program user specify a mean channel
slope for each reach in the river system being modeled. Equation 5
indicates that the reaeration coefficient is proportional to the shear
velocity developed within the stream. Thackston and Krenkle applied
this equation to their laboratory data and showed that it gave a reason-
ably good description of the reaeration rate in the channel. However,
only limited data were available to verify the predictive capability of
this equation in an actual stream system. Studies at the Texas Water
Development Board have indicated that Equation 5 may tend to give higher
values for reaeration coefficients than are actually measured during the
field evaluation of Texas streams.

The fifth technique available calculates K, by Equation 6.

2
K, = 11.61 v'969 Ag
Dl.673 (6)

The program user may specify any of the five methods described above for
the prediction of the reaeration rate coefficient for a given reach.

The use of Equations 4, 5 and 6 for reaeration coefficient computation
require the user to specify the appropriate coefficients for the equa-
tions. Equation 6 requires the program user to specify the mean channel
slope for each reach for which this equation is to be used. The user
may elect to use the same technique for calculating the reaeration co-
efficient for all reaches in the stream system or he may use a different
method for each of the reaches in the system, depending upon the degree
of knowledge obtained of the physical and hydraulic characteristics of
each reach.

Waste discharges are entered into the system by specifying a separate
reach at each location at which a discharge takes place. The reach
specified should be of zero length and should be located at the site of
the actual waste discharge in the prototype system. The user specifies
the waste discharge volume in cubic feet per second, and the concentra-
tions of all constituents in milligrams per liter. A provision is
available in this program to reduce the treatment factor which is read
into the program in percent. If the treatment factor is to be used, it



is assumed that the concentrations of the waste, as read into the pro-
gram, are actually the concentrations present in the raw wastewater
prior to waste treatment. If the user desires to suppress this option,
he inserts a treatment factor of 0.00. 1In effect, this means that the
values specified for each waste treatment plant will not be changed in
any manner by the model. (For a further discussion of the inflow
treatment factor see the FILE F2 description in Table 2.

The model has provisions for withdrawing water at any location within

the stream system. The water is withdrawn from the stream at the quality
existing at the location of the withdrawal as determined by the model.
The withdrawal is specified in the same manner as a waste input to the
stream system. A separate reach of zero length is set up for each with-
.drawal in the system. A negative flow is specified on the waste and
withdrawal input cards to indicate that water is being withdrawn from

the system. The treatment factor values are not taken into considera-
tion by the model for withdrawal.

The user of the DOSCI program has several options available which will
enable him to simulate several different stream conditions in one
computer run, without reading in additional data. The user of the
program may read in up to four waste treatment factors. The program will
calculate a new dissolved oxygen profile based on the organic load re-
leased from each plant after the treatment factor has been applied.

This process 1s repeated for each of the treatment factors entered in
the program. The user may also specify up to four dissolved oxygen
target levels, which are the minimum permissable dissolved oxygen
concentrations in the stream system. By specifying a positive dis-
solved oxygen target level, the user also indicates that he wishes the
program to calculate the flow augmentation requirements, if any, needed
to meet this target level. The other option available to the user is
that up to twelve different temperatures and corresponding headwater
flows may be specified, and the program will completely model the stream
for each value. It should be noted that the input headwater temperature
(FILE H) is used as the temperature in a given reach only if no
temperature is specified for that reach (FILE J).

The above three options enable the program user, in a single run, to
perform a large number of simulations of the stream system to determine
the effects of various waste loadings, temperatures, and dissolved
oxygen target levels on the dissolved oxygen concentration within the
system.

The procedure used by DOSCI to determine augmentation requirements
should be briefly mentioned. The model begins routing organic wastes
and dissolved oxygen from the uppermost point in the stream system and
proceeds downstream. As the simulation progresses downstream, reach by
reach, the calculated dissolved oxygen concentration is checked against
the target dissolved oxygen level specified by the user. When the model
discovers a dissolved oxygen concentration below the target, it stops

at this reach. The model then searches all of the upstream headwaters

10



to see which headwaters have water available for flow augmentation
purposes. The model then estimates, using a parabolic relationship be-
tween dissolved oxygen deficit and the target dissolved oxygen level,

the quantity of water required for flow augmentation to increase the
minimum dissolved oxygen concentration to the target level. The volume
of water required is then divided equally among all of the headwaters
from which water is available for augmentation. These new flows are then
re-routed through the stream system. If the amount of augmentation was
insufficient to raise the minimum dissolved oxygen concentration above
the target level at the reach being investigated, the process is repeated
until the target dissolved oxygen concentration is attained. After the
target dissolved oxygen concentration has been satisfied, the program
proceeds downstream until it comes to another dissolved oxygen concentra-
tion level below the target and then the process is repeated as before.
The program is designed so that it can only augment from a headwater
stretch, and the augmentation requirements are divided equally among all
the headwater stretches which have augmentation availability. The flow
augmentation option is suppressed by specifying a negative value for the
target dissolved oxygen concentration.

MODEL VERIFICATION AND SENSITIVITY

The DOSCI model was verified on five different stream regions in the
Spokane Basin in the states of Washington and TIdaho. These regions
varied from deep, slow flowing streams such as the Spokane River above
FDR Lake to shallow, steep streams such as the upper reaches of the South
Fork of the Coeur d'Alene River. Two different simulation periods were
chosen for each of the five regions. Quality constituents modeled in-
cluded coliforms, zinec, chlorides, BOD, NH,_-N, NOZ-N, NO3—N, PO,-P and
DO. Waste discharges modeled included urban sewers and mine processing
outfalls. In general the simulated values of the constituent concentra-
tions throughout the system matched the observed values very well. A
sensitivity analysis was also performed, using one of the five regions
as the study area. The results of the verification runs and the
sensitivity analysis may be found in Volume I (Parts IV and V) of this
report.

11



SECTION ITI

PROGRAM DESCRIPTION

The subroutines employed by DOSCI are described in this section. Flow-
charts are provided for the new subroutines with the exception of the
plotting routines. The nontrivial equations occur in subroutines K2CAL
and GETCON. The equations used by K2CAL are described in Table 2 (File
F-4). The equations used by GETCON are described in Volume I, Part III.
The important local variables are described in Table 5. All subroutine
interlinkages and simplified flowcharts for all subroutines are presented
in Figure 2, which summarizes the modifications to the original flowchart
in Reference [8].

Main Program

The main program, with the help of subroutines NEWIN and PLTSET, reads
and echo prints all input data. It sets the basin conditions to be
considered, and calls the necessary subroutines for the modeling of the
stream system. The main program repeats the modeling process for each
of the options specified for program operation. Figure 2, which is
based on Figure 4 of Reference [8], shows the general program subroutine
interlinkages.

Subroutine BLEND

This subroutine computes the discharges and the quality constituent
concentrations entering a stretch immediately downstream from a junction.
Discharges are computed by simple addition; constituent concentrations
are computed by a mass balance at the junction.

Subroutine CMIN

For each reach, this routine finds the sub-reach having the lowest
dissolved oxygen concentration, and the river mile at which this concen-
tration occurs.

Subroutine DOEQU

When DOEQU is called to process a given reach the following procedure is
followed. If the reach has length zero, the end conditions are set equal
to the start conditions, the appropriate quantities are stored for future
reference, and DOEQU returns control to the calling routine. If the
reach length is not zero and only conservatives are being modeled, the
concentrations of the conservatives are calculated at the end of the
reach by a simple mass balance, the appropriate quantities are stored for
future flow augmentation computations and printout, and control is returned
to the calling routine. If the reach length is not zero and nonconserva-
tives are being modeled, the reach is divided into ten equal subreaches
and each subreach is then considered as follows. The velocity, depth,

13
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and travel time for the subreach are computed, subroutine K2CAL is
called to calculate K,, and subroutine GETCON is called to compute the
concentrations of the nonconservatives at the end of the subreach, given
the concentrations at the beginning of the subreach. Any incremental
flow is added, the concentrations are adjusted accordingly by a mass
balance, and the procedure is repeated on the next subreach. When the
last subreach is completed appropriate quantities are stored, and control
is returned to the calling routine.

Subroutine DOSAT

This subroutine calculates the dissolved oxygen saturation concentration
for each reach based on the temperature and elevation in that reach.

Subroutine GETCON

Subroutine GETCON is called by subroutine DOEQU to calculate the changes
in concentrations which occur in a stream reach over a time interval At,
where At is the travel time through the reach. The algorithms used are
explained in detail in Part III of Volume I. The inputs to GETCON in-
clude stream depth and velocity, average light intensity at the surface
during At, and the appropriate system constants and reach variables, as
well as the concentrations of all constituents at the beginning of At.

A flow chart of subroutine GETCON is given in Figure 3. Equations
referenced as A.NN may be found in Volume I, Part III.

Subroutine K2CAL

This subroutine calculates the reaeration rate coefficient for each reach
in the river system being modeled. The technique used for calculating
the reaeration coefficient is specified by the user in the input data
(see Table 2, File F-4).

Subroutine NEWIN

This subroutine reads and echo prints the data input to FILE J and FILE
K. Subroutine SETOPT is called to set various option flags based on the
inputs to FILE K. A flowchart of subroutine NEWIN is given in Figure 4.

Subroutine PLOT

This subroutine is called to plot various quantities on the line printer.
See the description of input FILE L for a list of the quantities which
may be plotted.

Subroutine PLTSET

This subroutine has two uses. It is called to read and echo write FILE
L input data. It is also the driver for subroutine PLOT and is used in
this respect for plotting desired quantities.
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Subroutine REINT

This subroutine flags each headwater stretch to indicate whether water

is available for flow augmentation. It also sets the initial conditions
of a stretch equal to the final conditions of the preceeding stretch.
After the calculations for each stretch are completed, including flow
augmentation requirements (if any), this subroutine sets the final condi-
tions for each stretch equal to the calculated conditions prior to print-
out. This procedure is repeated for each of the headwater stretches.

Subroutine REPRE

This subroutine calculates the concentrations at the head of a reach from
the end conditions of the upstream reach and the concentrations of any
tributary inflow using the mass balance technique. The treatment factor
is applied to the inflow if required, i.e., if the DO level of the
tributary inflow is input as a negative number (see footnote to FILE F-2
input data).

Subroutine RMATC

Subroutine RMATC identifies the headwater stretches as they enter a junc-
tion. As computations in the program progress downstream, RMATC stores
and flags the headwater sources which are available for flow augmentation.
This flagging operation is performed each time a junction within the river
basin system is encountered.

Subroutine RUNON

This subroutine initializes the concentrations in each headwater of the
system and calls DOSAT to calculate the DO saturation level in each
reach. This subroutine also prints the headings for the intermediate
and the final summaries, and prints out all of the information in the
final summary after all calculations have been completed. Subroutine
PLTSET is called to plot any quantities requested in FILE L.

Subroutine SCAN

Subroutine SCAN, operating on one stretch at a time, computes the flow
augmentation required (if any) to meet the desired target dissolved
oxXygen concentration at all points in the stretch. It first checks for
all available augmentation upstream of the stretch under consideration.
The subroutine then determines the minimum dissolved oxygen level in
each of the reaches in the stretch. It calculates and stores the dis-
solved oxygen concentration. It then estimates the quantity of dilution
water required to satisfy the greatest deficit within the stretch. The
required amount of dilution water is divided equally among all sources
available for flow augmentation. SCAN then adds the dilution water to
each of these upstream sources.

22



Subroutine SETOPT

This subroutine is called by subroutine NEWIN to set various option
flags as required by the FILE K inputs. A listing of the constituents

which are to be modeled is output. A flowchart of SETOPT is presented
in Figure 5.

Subroutine TRIBD

This subroutine processes each reach in a stretch by calling REPRE to
calculate conditions at the head of the reach and DOEQU to calculate the
changes occurring throughout the reach. The minimum dissolved oxygen

concentration in the reach is stored for use by flow augmentation calcu-
lations.
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ENTRY

SET OPTIONS

BASED ON IN-
PUT PARA-

METERS

l

WRITE
OPTION
SUMMARY

RETURN

FIGURE 5. SUBROUTINE SETOPT
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SECTION IV

INPUT REQUIREMENTS

The inputs required by DOSCI are described in this section in Table 2
and Table 3. Any variable which does not have a default value must be
input. If a value of zero is desired for an input variable which has a
non-zero default value, a small positive number (e.g., 0.00001) must be
input. Restrictions on input data are discussed in Section II. Equa-

tions referenced as (A.NN) in Table 2 may be found in Part III of Volume
I.

Figure 6 illustrates the physical arrangement of the DOSCI input deck.
A typical DOSCI input deck is presented in Table 6.
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ENDFILE L

FILE L Plotting Variables

ENDFILE K

FILE K Miscellaneous Variables

ENDFILE J

FILE J Reach Variables

EHOFILE T

FiLe 1 Mean Monthly Hoadwater Flows

ENDFILE H

FILE H Mean Monthly Temperatures

ENDFILE G

Treatrent Factors and
FILE G 00 Tarest Levels

EKDFILE F-4

FILE F-4 Data (1,21) through Data (I1,23)

ERDFILE F-3

FILE F-3 Data (1,15) throuqgh Data (1,20)
1

Data (1,
!,

th h Data (1,14
FILE F-2 poga | 3 poust Y3 3)

7
24) throuch D21a (1,32}

CHOFILE F-1

FILE F-1 Data {I,1) throush Data (I1.,6)

ENDFILE E

FILL E Headwaters

ENDFILE D

FILC 0 Junctions

ENOFILE C

FILE C Reach Order

ERDFILE B

FILE B Physical Description

ENDFILE A

FILE A Basin Title

DOSCT PROGRAM DLCK

FIGURE 6. INPUT DATA ORGANIZATION
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TABLE 2.

DOSCI INPUT

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File A - Run Title
1 1-8 2A4 DUM FILE A
9-72 18A4 TITLE Title for run
2 1-8 2A4 DUM ENDFILE
File B -~ Physical Description
1 1-8 2A4 DUM FILE B
14-15 12 NINIT Number of headwater reaches
(<10)
25-26 12 NJUNC 0 Number of junctions (<20)
35-36 12 NREA Number of reaches (<99)
45-46 12 NTRIB Number of stretches (<20)
55-56 12 ICK 0 0 = intermediate summary and
final summary
1 = final summary only
75-80 F6.1 ELEV (FEET) 0. Mean elevation of the region
2 1-8 2A4 DUM ENDFILE
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TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File C - Reach Ordering
1 1-8 2A4 DUM - FILE C
12-13 12 I Stretch number (520)
21-80 20(13) (I0RD(1,J), Reaches in stretch I (upstream
J=1,20) to downstream, no more than 20
reaches in a stretch)
2-NTRIB Each of the NTRIB stretches requires a card (same format as card #l1) defining its

reaches.

NTRIB+1 1-8

22-23

30-31

40-41

50-51

2A4

2A4

12

I2

I2

I2

DUM

File D - Junctions

DUM

JUNC(I,1)
JUNC(I,2)

JUNC(I,3)

ENDFILE

FILE D

Junction number (<20; junctions
should be numbered in increasing
order downstream)

Upstream stretch for junction I

Upstream stretch for junction I

Downstream stretch for junction
I
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TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

File D - Junctions

2-NJUNC Each of the NJUNC junctions requires a card (same format as card #1) defining its
stretches.
NJUNC+1 1-8 2A4 DUM ENDFILE

If there are no junctions, only the ENDFILE card is required.

File E - Headwater Data

1 1-8 2A4 DUM FILE E
9-13 15 T Headwater stretch number (must
be <10)
14-18 I5 LAUG(I) 0 0 = no augumentation
1 = augment flow if necessary
2 1-10 F10.4 CONDZ(I,1) MG/1) 0. DO concentration in headwater I
11-20 F10.4 CONDZ (I,2) (MG/L) 0. BOD concentration in headwater I
21-30 F10.4 CONDZ(I,3) (MG/L) 0. §H3—N concentration in headwater
31-40 F10.4 CONDZ(I1,4) (MG/L) 0. NOZ—N concentration in headwater

I



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

0¢€

File E - Headwater Data

2 41-50 F10.4 CONDZ (1,5) (MG/L) 0. N03—N concentration in headwater
I
51-60 F10.4 CONDZ (I,6) (MG/L) 0. PO,-P concentration in headwater
I
61-70 F10.4 CONDZ(I,7) (MG/L) 0. CHLOR-A (phytoplankton) concen-
tration in headwater 1
71-80 F10.4 CONDZ (1,8) (MPN/100) 0. COLIFORM concentration in head-
water 1
3 1-10 F10.4 CONDZ (1,9) (MG/L) 0. HEAVY METAL 1 concentration in
headwater 1
11-20 F10.4 CONDZ (1,10) (MG/L) 0. HEAVY METAL 2 concentration in
headwater 1
21-30 F10.4 CONDZ(1,11) (MG/L) 0. HEAVY METAL 3 concentration in
headwater 1
31-40 F10.4 CONDZ(I1,12) (MG/L) 0. TOTAL NITROGEN concentration in
headwater I
41-50 F10.4 CONDZ (I,13) (MG/L) 0. CHLORIDE concentration in head-
water 1
51-60 F10.4 CONDZ (I,14) (MG/L) 0. HEAVY METAL 1 ION concentration

headwater I (not used if PIHM1
# 0, FILE K card 9)



TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

1€

File E - Headwater Data

3 61-70 F10.4 CONDZ (I,15) (MG/L) 0. HEAVY METAL 2 ION concentration
in headwater I (not used if
PIHM2 # 0, FILE K card 10)

71-80 F10.4 CONDZ(T,16) MG/L) 0. HEAVY METAL 3 ION concentration
in headwater (not used if
PIHM3 # 0, FILE K, card 10)

4-3*NINIT
Each of the NINIT headwaters requires 3 cards (same formats as cards #1, #2, #3) defining the
concentrations of its constituents. Although no concentrations need be specified on the cards

(in which case the default values apply), the cards must be included.

3*NINT+1 1-8 2A4 DUM ENDFILE

-

File F-1 Reach Data

1 1-8 2A4 DUM FILE F-1
17-18 I2 I Reach number (<99)
23-30 F8.0 DATA(IL,1) (MILES) Reach length
33-40 F8.0 DATA(T,2) (MILES) River mile to head of reach
43-50 F8.0 DATA(I,3) (HOUR—l) .008 BOD decay coefficient

53-60 F8.0 DATA(T,4) (HOUR 1) 0. BOD settling coefficient
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TABLE

2. (Continued)

CARD CARD VARIABLE DEFAULT
it COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File F-1 Reach Data
1 63-70 F8.0 DATA(T,5) .255 Coefficient on flow for velocity
73-80 F8.0 DATA(TI,6) 414 Exponent on flow for velocity
2-NREA

Each of the NREA reaches

NREA+1 1-8

1 1-8
12-20
21-30

2 1-10
11-20

2A4

2A4

I9

F10.4

F10.4

F10.4

requires a card (same format as card #1) defining the above data.

DUM

File F-2 Reach Data

DUM
I

DATA(I,7)

DATA(I,8)

DATA(1,9)

(CFS)

(MG/L)

MG/L)

ENDFILE

FILE F-2

Reach number (fﬂQ)

Flow entering reach I (see F-2

note below)

DO concentration in flow for

reach 1

BOD concentration in flow for

reach T



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

File F-2 Reach Data

2 21-30 F10.4 DATA(T,10) (MG/L) 0. NH,-N concentration in flow for
reach I
31-40 F10.4 DATA(I,11) (MG/L) 0. NOZ—N concentration in flow for
reach I
41-50 F10.4 DATA(I,12) (MG/L) 0. NO3—N concentration in flow for
reach 1
51-60 F10.4 DATA(I,13) MG/L) 0. P04—P concentration in flow for
reach I
61-70 F10.4 DATA(I,14) (MG/L) 0. CHLOR-A(phytoplankton) concen-

tration flow for reach I

71-80 F10.4 DATA(T,24) (MPN/100) 0. COLIFORM concentration in flow
for reach I

3 1-10 F10.4 DATA(I,25) MG/L) 0. HEAVY METAL 1 concentration in
flow for reach I

11-20 F10.4 DATA(I,26) (MG/L) 0. HEAVY METAL 2 concentration in
flow for reach I

21-30 F10.4 DATA(I,27) (MG/1L) 0. HEAVY METAL 3 concentration in
flow for reach I

31-40 F10.4 DATA(I,28) MG/L) 0. TOTAL NITROGEN concentration in
flow for reach I
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TABLE 2. (Continued)
CARD CARD VARIARLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File F-2 Reach Data
3 41-50 F10.4 DATA(I,29) (MG/L) 0. CHLORIDE concentration in flow
for reach I
51-60 F10.4 DATA(T,30) MG/L) 0. HEAVY METAL 1 ION concentration
in flow for reach I (not used
if PIHMI # 0, FILE K card 9)
61-70 F10.4 DATA(T,31) MG/L) 0. HEAVY METAL 2 ION concentration
in flow for reach I (not used
if PIHM2 # 0, FILE K, card 10)
71-80 F10.4 DATA(1,32) MG/L) 0. HEAVY METAL 3 ION concentration
in flow for reach I (not used
if PTHM3 # 0, FILE K, card 10)
4-N

Each reach with a nonzero input or withdrawal requires 3 cards (same formats as cards #1, #2,

#3) defining the above quantities.

Although no concentrations need be specified on the cards

(in which case the default values apply), the cards must be included.

The last card must be followed by the following:

N+1 1-8

2A4

DUM

ENDFILE

If no reach has a nonzero inflow, only the ENDFILE card is required.
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TABLE 2. (Continued)

F-2 Note:

‘'If the length of reach I is zero (card #1, File F-1) and the flow is positive, the reach is

considered to be a point source. If the DO concentration is input as a negative number, the
treatment factor (card #1, File G) is applied to all constituents being modeled and the DO
concentration is treated as a positive quantity. If the DO is not input as a negative number,
the treatment factor is not applied. If the length is zero and the flow is negative, the reach

is considered to be a point withdrawal. The constituents are withdrawn from the system at the

concentrations determined by the model.

If the length of the reach is positive and the flow is positive, the flow is added uniformly
to the system over the reach length. This is accomplished by considering the flow to be divided

evenly amongst ten equally spaced' point sources along the reach length. Each point source is

then treated as described above.

Similarly, if the length is positive and the flow is negative, the flow is withdrawn uniformly

over the reach length by considering ten equally spaced point withdrawals and treating each

point withdrawal as described above.
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TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File F-3 Reach Data
1 1-8 2A4 DUM FILE F-3
17-18 12 I Reach number (<99)
23-30 F8.0 DATA(1,15) (HOUR_l) 0. K, (reaeration) value for
option #1 (see File F-4 for a
definition of option values)
33-40 F8.0 DATA(I,16) 3.3 Velocity coefficient for K2
equation for option #2
43-50 F8.0 DATA(T,17) 1.0 Velocity exponent for K
equation for option #2
53-60 F8.0 DATA(1,18) 1.33 Depth expomnent for K2 equation
for option #2
63-70 F8.0 DATA(I,19) 0. Flow coefficient for K
equation for option #3
73-80 ¥8.0 DATA(1,20) 0. Flow exponent for K, equation

for option #3 2

2-N 1f the default values are not satisfactory for a given reach, a card (same format as card #1)

must be included for that reach.
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TABLE 2. (Continued)
CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME VALUE DESCRIPTION
File F-3 Reach Data

If all default values are satisfactory,

N+1 1-8

17-18

25-26

31-50

53-60

63-70

73-80

2A4

2A4

I2

I2

5A4

F8.0

F8.0

F8.0

bUM

File F-4

Reach Data

DUM
I

K20PT (1)

RIDENT

DATA(T, 21)

DATA(I,22)

DATA(I,23)

only the ENDFILE card is

.259

414

required.

ENDFILE

FILE F-4
Reach number (<99)

Option for calculating reaera-
tion constant K, (see F-4 note
2

below)

Reach identification

Flow coefficient for depth
equation

Flow exponent for depth
equation

Channel slope for K
for option 4

2 equation



TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
i COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

8¢

File F-4 Reach Data

2-NREA  Each of the NREA reaches requires a card (same format as card #1) defining the above data.

NREA+1 1-8 2A4 DUM ENDFILE
F-4 Note:
The reaeration constant K2 is calculated as follows for reach I
Option #1 K

, = DATA(I,15)

Option #2 K, = —F ——

where = DATA(I,16)

= velocity (ft/sec)
DATA(I,17)

= (ft)

= DATA(I,18)

O O w o< >
I



TABLE 2. (Continued)

6¢

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
. N .~By ,2.31
Option #3 K2 = (A*Q) (EZT—)
where A = DATA(I,19)
= flow (CFS)
= DATA(I,20)

Option #4 K,= (10.8 <1 + Vé%; %?>v§_'(§9] C%j%l)
where V = wvelocity (ft/sec)
g = gravity (ft/secz)
D = depth (ft)
S = DATA(I,23)
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TABLE 2. (Continued)
CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
.969
Option #5 K, (E;i%_ﬂ_) A
24D7°
where V = velocity (ft/sec)
= depth (ft)
A = DOK2 (I) (see File J)
File G - Treatment Factors and DO Levels
1 1-8 2A4 DUM FILE G

11-15 F5.0 DOL(1) (MG/L) 0. DO concentration level for 1lst
run (if the DO concentration
falls below this level in any
reach, augmentation will occur
if allowed)

16-30 3F5.0 (DOL (1), (MG/L) 0. DO levels for 2nd, 3rd, and 4th

I=2,4 runs (if DOL(I)=0, for I=2,3,4

run I will not be made)

31-35 F5.0 TRFAC (1) 0. Fraction of constituents removed

at treatment stations (see foot-
note to File F-2) for 1lst case



1Y

TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
i COLUMN FORMAT NAME UNITS VALUE

DESCRIPTION

File G - Treatment Factors and DO Levels

1 36-50 3F5.0 (TRFAC(I) 0.
1=2,4)
2 1-8 2A4 DUM

Fractions of constituents removed
for 2,3,4 (if TRFAC(I)=0, for
1=2,3,4, case I will not be run)

ENDFILE

If the default values are satisfactory, only the ENDFILE is required.

Run 1-Case 1, i.e., the DOL(1l) - TRFAC(l) combination is always run. In addition, for any non-
zero TRFAC(K),K=2,3,4, the DOL(1l) - TRFAC(K) case is run. For I=2,3,4 if DOL(I)#0, the DOL(I)
- TRFAC(1l) case is run plus the DOL(I) - TRFAC(K) cases for TRFAC(K)#0, K=2,3,4. Hence a maximum

of 16 cases may be run. The default values result in only the DOL(1) - TRFAC(l) case, i.e., no

augmentation and no treatment.



TABLE 2. (Continued)

CARD CARD VARTIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

File H - Mean Monthly Temperatures

1 1-8 2A4 DUM FILE H
21-80 12F5.0 (TEMMO(I), (CENT®) 0. Mean monthly temperatures (Oct.-
I=1,12) Sept.) for the system being

modeled (if no temperature is
assigned to a given reach in
File J, the average is assigned
to that reach

2 1-8 2A4 DUM ENDFILE

For each case executed (as defined in File G), a subcase is run for each TEMMO(I)#0. Hence at

least one TEMMO(I) must be nonzero.

File I - Headwater Flows

1 1-8 2A4 DUM FILE T
12-13 12 1 Headwater stretch number (5}0)
21-80 12F5.0 (HWFLOW(I,J), (CFS) 0. Average flow in headwater I for
J=1,12) month J (Oct.-Sept.) (if

TEMMO (K) #0, HWFLOW(I,K) must be
nonzero)



TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

£y

File I - Headwater Flows

2-NINIT

Each headwater requires a card (same format as Card #1) defining the flows.

NINIT+1 1-8 2A4 DUM ENDFILE

File J - Reach Variables

1 1-8 2A4 DUM FILE J
10-13 13 I Reach number (<£99)
14-19 F6.0 COLK(TI) (HOUR“l) .004 Coliform reaction coefficient

for reach I (A.7)

20-25 F6.0 NH3K(I) (HOUR‘I) .004 NH, reaction coefficient for
reach I (A.26)

26-31 F6.0 NO2R(I) (HOUR~1) .015 NO2 reaction coefficient for
reach I (A.31)

32-37 F6.0 NO3K(T) mouvr™ 1y .0014 No, reaction coefficient for
reach I (A.37)

38-43 F6.0 PO4K(T) (HOUR—l) .0009 PO, settling coefficient for
reach I (A.75)



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

vy

File J - Reach Variables

44-49 F6.0 EXTK(I) (HOUR_l) .04 Extinction coefficient for reach
I (A.51)
50-55 F6.0 DOK2(I) (HOUR_l) 1. K, coefficient for option 5 (see

footnote to File F-4)

56-61 F6.0 HMIK(I) (HOUR_l) . 004 Settling coefficient for HEAVY
METAL 1 for reach I (A.2)

62-67 F6.0 HM3K(I) (HOUR_l) 0. Settling coefficient for HEAVY
METAL 2 for reach I (A.2)

68-73 F6.0 HM3K(I) mour™ 1y 0. Settling coefficient for HEAVY
METAL 3 for reach I (A.2)

74-79 F6.0 TEMREA (I) (CENT®) File H value Temperature in reach

2-N If the default values are not satisfactory for a given reach, then a card (same format as card

+1) defining the above variables must be input for that reach.

If all default values are satisfactory, only the ENDFILE card is required.

N+1 1-8 2A4 DUM ENDFILE



TABLE 2. (Continued)
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CARD CARD VARTABLE DEFAULT
it COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File K - Miscellaneous Variables
1 1-8 2A4 DUM FILE K
10-20 F10. I0 (LANGLEYS /MIN) Average light intensity (A.53)
2 1-8 2A4 DUM FILE K
11-20 110 IFN PHYTOPLANKTON growth function
option
0 = growth limited by NO3—N
concentration
1 = growth limited by NH3—N
concentration
2 = growth limited by maximum
of NH,-N and NO_,-N
3 3
21-30 110 ICOL COLIFORM option
0 = don't model COLIFORMS
1 = model COLIFORMS
31-40 I10 ICOMB Constituent selection option
(see Table 3)
3 1-8 2A4 DUM FILE K
11-20 110 THEAVY Heavy metal option

0 = model no heavy metals or
ions

N = model N heavy metals and
their associated ions
(N=1,2,3)
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TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File K - Miscellaneous Variables
3 21-30 110 ITOTN TOTAL NITROGEN option
0 = don't model TOTAL NITROGEN
1 = model TOTAL NITROGEN
31-40 110 ICHLOR CHLORIDE option
0 = don't model CHLORIDES
1 = model CHLORIDES
4 1-8 2A4 DUM FILE K
11-20 110 INH 1 NH., reaction order
1 "= 1st order
2 = 2nd order
21-30 110 IN2 1 NO, reaction order
1 "= 1st order
2 = 2nd order
31-40 110 IN3 1 NO3 reaction order
1 "= 1lst order
2 = 2nd order
41-50 I10 IP 2 PO, reaction order

1 = 1lst order
2 = 2nd order
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TABLE 2. (Continued)

CARD CARD VARTIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File K - Miscellaneous Variables
5 1-8 2A4 DUM FILE K

11-20 F10.4 THKCOL 1.07 Temperature correction constant
for (A.8) coliform (COL)
reaction coefficient

21-30 F10.4 ABOD 0. Coefficient on BOD in COL
calculation (A.10)

31-40 F10.4 AHM 0 Coefficient on HEAVY METAL 1
(MM1) in (A.10) COL calculation

41-50 F10.4 CHMOC MG/L) 20. HM1 concentration limit in COL
calculation (A.1l0)

51-60 F10.4 THKNH3 1.10 Temperature correction constant
for (A.27) NH,-N decay

. 3

coefficient

61-70 F10.4 VOLITK 01 Exponent for NH3—N volitization
(A.35)

71-80 F10.4 THVOLK 17 Temperature correction constant

for (A.35) NH3—N volitization
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TABLE 2. (Continued)

CARD CARD VARTABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File K - Miscellaneous Variables
6 1-8 2A4 DUM FILE K
11-20 F10.4 BODC 106. Carbon to phosphorus ratio in
BOD (A.18)
21-30 F10.4 BODN 16. Nitrogen to phosphorus ratio in
BOD (A.19)
31-40 F10.4 BODPC .5 Dry weight fraction of carbon
in BOD (A.18)
41-50 F10.4 BODOQ (MG 02/MG BOD) 1.5 BOD - oxygen quotient (A.16)
51-60 F10.4 NOREFR .5 Non-refractory part of BOD (A.17)
61-70 F10.4 GRMAX (HOUR_l) .1 Maximum fractional growth rate
for phytoplankton at 20° centi-
grade (A.45)
71-80 F10.4 THGRMX 1.07 Temperature correction constant
for GRMAX (A.45)
7 1-8 2A4 DUM FILE K
11-20 F10.4 CHMOA (MG/L) 20. MM1 limit for phytoplankton

growth (A.46)



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File K - Miscellanous Variables
7 21-30 F10.4 HMKA .01 HM1 coefficient for phytoplankton
(A.46) growth calculation
31-4Q F10.4 MPO4 ™G POa—P/L) .03 Michaelis-Menton constant (A.47)
41-50 F10.4 MINO3 (MG N/L) .028 Michaelis-Menton constant (A.47)
51-60 F10.4 M2N03 (MG NOS—N/L) .045 Michaelis-Menton constant (A.48)
61-70 F10.4 MNH3 (MG NH3—N/L) . 045 Michaelis-Menton constant (A.49)
71-80 F10.4 ML (LANGLEYS /MIN) .03 Light intensity calculation
factor (A.50)
8 1-8 2A4 DUM FILE K
11-20 F10.4 APR .6 Chlorophyll-A to phosphorus
ratio in phytoplankton (A.57)
21-30 ¥10.4 NR (HOUR—l DEG.C_l) .0001 Phytoplankton respiration factor
(A.63)
31-40 F10.4 ASR (FT/HOUR) .05 Phytoplankton sinking rate (A.68)
41-50 F10.4 AND (HOUR_l) .001 Fractional death for phytoplank-

ton (A.72)



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

0¢

File K - Miscellaneous Variables

8 51-60 F10.4 ATD .001 Phytoplankton toxic death
coefficient for HM1 (A.73)
61-70 F10.4 BRRBOD (MG/MZ—HR) 61. BOD benthal release rate (A.79)
71-80 F10.4 BRRPO4 (MG/MZ—HR) .125 POQ—P benthal release rate (A.78)
9 1-8 2A4 DUM FILE K
11-20 F10.4 BRRNH3 (MG/M2—HR) .108 Nitrogen benthal release rate
(A.77)
21-30 F10.4 BENOD (MG/MZ—HR) 15. Benthal oxygen demand (A.81)
31-40 F10.4 AHM2 0. Coefficient on HEAVY METAL 2

(HM2) in COL calculation (A.10)

41-50 F10.4 AHEM3 Q. Coefficient on HEAVY METAL 3
(HM3) in COL calculation (A.10)

51-60 F10.4 ATD2 0. Phytoplankton toxic death
coefficient for HM2 (A.73)

61-70 F10.4 ATD3 0. Phytoplankton toxic death
coefficient for HM3 (A.73)

71-80 F10.4 PIEML 0. Fraction of HM1 in ion form (A.3)
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TABLE 2. (Continued)
CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS DESCRIPTION
File K - Miscellaneous Variables
10 1-8 2A4 DUM FILE K

11-20 F10.4 PIHM2 0. Fraction of HM2 in ion form
(A.3)

21-30 F10.4 PTIHM3 0. Fraction of HM3 in ion form
(A.3)

31-40 F10.4 CHMO2C MG/L) 0. HM2 concentration limit in COL
calculation (A.10)

41-50 F10.4 CHMO3C MG/L) 0. HM3 concentration limit in COL
calculation (A.10)

51-60 F10.4 CHMOA2 MG/1) 0. HM2 limit for phytoplankton
growth (A.46)

61-70 F10.4 CHMOA3 MG/L) 0. M3 limit for phytoplankton
growth (A.46)

71-80 F10.4 HMKA?2 0. M2 coefficient for phytoplank-
ton growth calculation (A.46)

11 1-8 2A4 DUM FILE K
11-20 F10.4 HMKA3 0. HM3 coefficient for phytoplank-

ton growth calculation (A.46)



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS VALUE DESCRIPTION

A9

File K - Miscellaneous Variables

11 21-30 F10.4 THNO3K 1.12 Temperature correction constant
for NO,-N decay coefficient

(4.38)°

31-40 F10.4 THPO4K 1.084 Temperature correction constant
for PO,-P settling coefficient
A.76.1)

1-8 2A4 DUM ENDFILE

Although no values need be specified (in which case the default values apply), all 11 cards
must be included.

File L - Plot Variables

1 1-8 2A4 DUM FILE L
11-15 I5 NR Number of reaches for which
quantities are to be plotted
(<99)
16-20 15 NIND Number of quantities to be

plotted per reach (<43)
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TABLE 2. (continued)

CARD CARD VARTABLE DEFAULT
ft COLUMN FORMAT NAME UNITS VALUE DESCRIPTION
File L - Plot Variables
2-N 1-8 2A4 DUM FILE L
11-80 1415 (INR(I),I=1, Reach number for which plots
NR) are wanted
14 reaches per card are input
N-M 1-8 2A4 DUM FILE L
11-80 1415 (INDS(I),I=1, Quantities to be plotted
NIND) 4 = flow at end of reach
5 = minimum DO in reach
14 quantities per card are input 7 = DO at reach end
11 = BOD at reach end
14 = DO at reach start
15 = BOD at reach start
16 = NH,-N at reach start

17 = NH
18 = NO
19 = NO
20 = NO

-N at reach end
-N at reach start
-N at reach end

-N at reach start

w NN W W



TABLE 2. (Continued)
CARD CARD VARIABLE DEFAULT
# COLUMN FORMAT NAME UNITS NAME DESCRIPTION
File L - Plot Variables
N-M 21 NOB—N at reach end

22 PO4—P at reach start

23 POA—P at reach end

24 phytoplankton at reach
start

25 phytoplankton at reach
end

26 coliform at reach start

27 coliform at reach end

28 HM1 at reach start

29 HM1 at reach end

30 HM2 at reach start

31 HM2 at reach end

32 HM3 at reach start

33 HM3 at reach end

34 total nitrogen at reach
start

35 total nitrogen at reach

end



TABLE 2. (Continued)

CARD CARD VARIABLE DEFAULT
it COLUMN FORMAT NAME UNITS NAME DESCRIPTION

G¢

File L. — Plot Variables

N-M 36 = chlorides at reach start
37 = chlorides at reach end
38 = HM1l ions at reach start
39 = HM1 iomns at reach end
40 = HM2 ions at reach start
41 = HM2 ions at reach end
42 = HM3 ions at reach start
43 = HM3 ions at reach end

M+1 1-8 2A4 DUM ENDFILE

If no plots are required, only the ENDFILE card is needed.
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TABLE 3.

DEFINITION OF CONSTITUZNT SELECTICH OPTION, ICOMB (FOR CARD 2 OF TABLE 2, FILE K)

ek 1 2 3 4 5 6 7 10 11 122 13 14 15 16 17 18 19 20 21 22 23
O X X X X X X X X X X X X X X X X X X X X
50D £ X X X X X X X X

¥i-¥ X X X X X X X X X X X X

Z\'OZ—N X X X X X X

¥O,0 X X X X X X X X X X X X X X X X

PO,-P X X X X X X X X X X X X X
PHYTO-

PLASKTICH X X X X X X

X indicates that the constituent will be modeled under the indicated ICOMB option.



SECTION V

OUTPUT DESCRIPTION

The output generated by DOSCI is printer output and consists of the
following:

1. All of the data input in File A through File F (see Table 2),
appropriately labeled

2. A summary of the computed conditions in each reach including

(a) reach length (mi)

(b) river mile at head of reach

(¢) flow in reach (cfs)

(d) minimum DO level in reach (mg/L)

(e) river mile where minimum DO occurs

(f) temperature of reach (°C)

(g) concentrations at head and end of reach of all constituents
being modeled -1

(h) reaeration value for reach (day ™)

(i) travel time through reach (day)

(i) velocity (fps). width (ft), depth (ft), and slope of reach

3. augmentation required

4, plots of requested concentrations versus river mile. Sample
output is shown in Table 7.
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SECTION VI

DEFINITION OF PROGRAM VARTABLES

TABLE 4,
DESCRIPTION OF COMMON VARTIABLES

FORTRAN
NAME DEFINITION UNITS
COMMON/BLOCK1/
CRMIN(IA) Minimum DO concentration for reach MG/L
IA
DATA(IA,J)
J=1 Length of reach IA MILES
J=2 River mile at head of reach
J=3 Decay coefficient for BOD in reach HOUR
J=4 Settling coefficient for BOD in HOUR
reach
J=5 Flow coefficient to calculate
velocity in reach
J=6 Flow exponent to calculate velocity
in reach
J=7 Flow (incremental or point source) CFS
into reach
J=8 DO concentration in inflow MG/L
J=9 BOD concentration in inflow MG/L
J=10 NH3—N concentration in inflow MG/L
J=11 N02—N concentration in inflow MG/L
J=12 NO3—N concentration in inflow MG/L
J=13 PO4~P concentration in inflow MG/L
J=14 Algae concentration in inflow MG/L
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TABLE 4. (Continued)

FORTRAN
NAME, DEFINITION UNITS
J=15 Value for the reaeration coefficient HOUR_l
K,, 4if option 1 for calculating K
. 2
is used (base e)
J=16 Coefficient of velocity if option 2
is used for calculating K2
J=17 Exponent of velocity if option 2 is
used for calculating K2
J=18 Exponent of depth if option 2 is used
to calculate K2
J=19 Coefficient of discharge if option 3
is used to calculate K2
J=20 Exponent of discharge if option 3 is
used to calculate K2
J=21 Coefficient of discharge to calculate
the average depth of water for reach I
J=22 Exponent of discharge to calculate the
average depth of water for reach I
J=23 Slope of channel if option 4 is used
to calculate K2
J=24 Coliform concentration in inflow MPN/100 ML
J=25 HM1 concentration in inflow MG/L
J=26 HM2 concentration in inflow MG/L
J=27 HM3 concentration in inflow MG/L
J=28 N concentration in inflow MG/L
J=29 Cl2 concentration in inflow MG/L
J=30 BM1 ion concentration in inflow MG/L
J=31 HM2 ion concentration in inflow MG/L
J=32 HM3 ion conentration in inflow MG/L
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TABLE 4. (Continued)

FORTRAN
NAME DEFINITION UNITS
FINIS(I,J)
J=1 Reach T number
J=2 River mile to head of reach I
J=3 Length of reach I MILES
J=4 Total discharge leaving reach I CFS
J=5 Minimum dissolved oxygen concentra-— MG/L
tion in reach I
J=6 River mile where minimum dissolved
oxygen concentration occurs in reach I
J=7 Dissolved oxygen concentration at MG/L
the end of reach I
J=8 Reaeration coefficient, K2, value HOUR
for reach I (base e)
J=9 Time of travel for reach I DAYS
J=10 Mean velocity in reach I FPS
J=11 BOD at the end of reach I MG/L
J=12 Not used
J=13 Depth of water in reach I FEET
J=14 Dissolved oxygen concentration at MG/L
start of reach
J=15 BOD concentration at start of reach MG/L
J=16 NH.-N concentration at start of MG/L
reach
J=17 NH,-N concentration at end of reach MG/L
J=18 NOZ—N concentration at start of reach MG/L
J=19 NO.-N concentration at end of reach MG/L

2
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TABLE 4. (Continued)
FORTRAN
NAME DEFINITION UNITS
FINIS(I,J) (Continued)
J=20 NO3—N concentration at start of reach MG/L
J=21 N03—N concentration at end of reach MG/L
J=22 POA—P concentration at start of reach MG/L
J=23 PQ4—P concentration at end of reach MG/L
J=24 Algae concentration at start of reach MG/L
J=25 Algae concentration at end of reach MG/L
J=26 Coliform concentration at start of MPN/100ML
reach
J=27 Coliform concentration at end of MPN/100ML
reach
J=28 HM1 concentration at start of reach MG/L
J=29 HM1 concentration at end of reach MG/L
J=30 HM2 concentration at start of reach MG/L
J=31 HM2 concentration at end of reach MG/L
J=32 HM3 concentration at start of reach MG/L
J=33 HM3 concentration at end of reach MG/L
J=34 N concentration at start of reach MG/L
J=35 N concentration at end of reach MG/L
J=36 Cl2 concentration at start of reach MG/L
J=37 Cl2 concentration at end of reach MG/L
J=38 HM1 ion concentration at start of MG/L
reach
J=39 HM1 ion concentration at end of reach  MG/L
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TABLE 4. (Continued)
FORTRAN
NAME DEFINITION UNTTS
FINIS(I,J) (continued)
J=4Q HM2 ion concentration at start of MG/L
reach
J=41 HM2 ion concentration at end of MG/L
reach
J=42 HM3 ion concentration at start of MG/L
reach
J=43 HM3 ion concentration at end of MG/L
reach
J=44 Internal flag used if total nitrogen
concentration is greater than sum of
components.,
RIDENT (IA,J)
J=1-5 Reach identification for reach TA
K20PT (IA) Option used for reaeration calcula-
tion for reach TA
COMMON/BLOCK2/
JNIT(IA) Headwater identifier for flow
augmentation calculations
F(IA) Not used
c(I) DO concentration in subreach I MG/L
TONE (K) Augmentation logic array
G(I) Not used
TITLE (1) Run title
I0RD(I,J)
J=1-20 Reaches in stretch I
JUNC(IL,J)
J=1-3 Stretches defining junction T
INIT(I) Headwater stretch identifier
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TABLE 4. (Continued)

FORTRAN

NAME DEFINITION UNITS

TAUG(T) Augmentation logic array

DOL(T) Minimum permissable DO level MG/L

TRFAC (L) Treatment factors

COMMON/BLOCK3/

CONDZ (I, J)
J=1 DO concentration in headwater I MG/L
J=2 BOD concentration in headwater I MG/L
J=3 NH3—N concentration in headwater I MG/L
J=4 NO,-N concentration in headwater I MG/L
J=5 NO3—N concentration in headwater I MG/L
J=6 POA—P concentration in headwater 1 MG/L
J=7 Algae concentration in headwater I MG/L
J=8 Coliform concentration in headwater I ~ MPN/100ML
J=9 HM1 concentration in headwater I MG/L
J=10 HM2 concentration in headwater I MG/L
J=11 HM3 concentration in headwater I MG/L
J=12 N concentration in headwater I MG/L
J=13 Cl, concentration in headwater I MG/L
J=14 HM1 ion concentration in headwater I MG/L
J=15 HM2 ion concentration in headwater I MG/L
J=16 HM3 ion concentration in headwater 1 MG/L

CONDI(I,J)
J=1-16 Concentrations at start of reach I, MG/L

same constituents as CONDZ
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TABLE 4. {(Continued)

FORTRAN
NAME DEFINITION UNITS
CONDE(T,J)
J=1-16 Concentrations at end of reach I, MG/L
same constituents as CONDZ
COMMON/BLOCK4/
TEMMO(I) Monthly mean stream temperature °C
IDMCH(I,J) Augmentation logic array
HWFLOW(I,J)
J=1-12 Monthly flows in headwater I CFS
TRFACN(I) Not used
SEASON (1) I # 0 means month I will be run
COMMON/BLOCKS5/
JJ Junction identifier for flow
augmentation
KK Junction identifier for flow
augmentation
II Junction identifier for flow
augmentation
B Not used
RMLOW Location of minimum DO in a reach RIVER MILE
MAX Number of subreaches in a reach
CLOW Minimum DO in a reach MG/L
NTRIB Number of stretches in the system
NREA Number of reaches in the system
NINIT Number of headwaters in the system
NJUNC Number of junctions in the system
ELEV Basin elevation FEET
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TABLE 4, (Continued)

FORTRAN

NAME DEFINITION UNITS
DOLEV DO target level MG/L
TF Treatment factor

TEMP Average temperature °C
CSA Saturation concentration for DO MG/L
M Flag to indicate end of computations

for a stretch

Qup Total upstream flow entering a reach CFs
FINL Not used

JA Stretch subscript

IA Reach subscript

ICK Intermediate printout flag

FINLN Not used

DELQ Incremental flow used in subreach CFS

calculations

NI Input unit
NJ Output unit

K2 Reaeration coefficient HOUR_l
VEL Reach velocity FT/SEC
NSEAS Month of run
NRUN Run number

TFN Not used
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TABLE 4. (Continued)

FORTRAN

NAME DEFINITION UNITS

COMMON/CONBEG

DO Initial DO concentration for GETCON MG/L

BOD Initial BOD concentration for GETCON MG/L

NH3 Initial NHB—N concentration for MG/L
GETCON

NO2 Initial NOz—N concentration for MG/L
GETCON

NO3 Initial NO3—N concentration GETCON MG/L

PO4 Initial POA—P concentration GETCON MG/L

ALG Initial algae concentration for MG/L
GETCON

COL Initial coliform concentration for MPN/100ML
GETCON

HM1 Initial HM1 concentration for GETCON MG/L

HM2 Initial HM2 concentration for GETCON MG/L

M3 Initial HM3 concentration for GETCON MG/L

M Initial HM concentration for GETCON MG/L

TOTN Initial N concentration for GETCON MG/L

COMMON /CONEND

DOE Final DO concentration from GETCON MG/L

BODE Final BOD concentration from GETCON MG/L

NH3E Final NH3-N concentration from GETCON  MG/L

NQ2E Final NOZ—N concentration from GETCON  MG/L

NO3E Final N03—N concentration from GETCON  MG/L

PO4E Final POA—P concentration from GETCON  MG/L
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TABLE 4. (Continued)

VARTABLE DEFINITION UNITS
ALGE Final algae concentration from GETCON MG/L
COLE Final coliform concentration from MPN/100ML
GETCON

HM1E Final HM1 concentration from GETCON MG/L
HM2E Final HM2 concentration from GETCON MG/L
HM3E Final M3 concentration from GETCON MG/L

HME Final HM concentration from GETCON MG/L
TOTNE Final N concentration from GETCON MG/L
COMMON/CONST/

Variables in CONST are defined in FILE K input (see Table 2).
COMMON/RCHVAR/

Variables in RCHVAR are defined in FILE J input (see Table 2).

COMMON/OPTION/
IFN Algae (phytoplankton) growth function
option
0 = growth limited by NO3—N
concentration
1 = growth limited by NH3—N
concentration
2 = growth limited by maximum of NH3—N
and NO_,-N
3
IK2 K2 selection option
ICOL 0 = don't model coliforms
1 = model coliforms
ICOMB Constituent selection option (see
Table 3)
INH3 0 = don't model NH3—N;
1 = model NH3—N
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TABLE 4. (Continued)
VARIABLE DEFINITION UNITS
INO2 0 = don't model NOZ—N;
1 = model NOZ—N
INO3 0 = don't model NO3—N;
1 = model N03—N
IPO4 0 = don't model P04—P;
1l = model PO4—P
IALG 0 = don't model algae;
1 = model algae
IFIRST Logic flag for GETCON
COMMON/OPT2
THEAVY =I means model I heavy metals
ITOTN 0 = don't model total nitrogen;
1 = model N
ICHLOR 0 = don't model C12;
1 = model Cl2
COMMON/OPT3
IP =] means model POA—P with I'th order
reaction
(I =1 or 2)
INH =1 means model NH3—N with I'th order
reaction
(I =1 or 2)
IN2 =T means model NOZ—N with I'th order
reaction
(I =1 or 2)
IN3 =T means model NO3—N with I'th order
reaction
(I =1o0r 2)
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Local variables employed by DOSCI are described in Table 5 under their

respective subroutine.

TABLE 5,

DESCRIPTION OF LOCAL VARIABLES

VARIABLE DEFINITION UNITS
SUBROUTINE DOEQU

AVK2 Average K2 value for a reach DAY-1
DELQ Flow in subreach CFS
DELQ1 Incremental flow into subreach CFS
DEP Depth of subreach FEET
HSUM Sum of subreach depths FEET
TOTFLO Total flow at end of reach CFS
TRAV Travel time through subreach DAYS
TSUM Travel time through reach DAYS
VEL Velocity in subreach FPS
VSUM Sum of subreach velocities FPS
SUBROUTINE GETCON

ARR Algal respiration rate HOUR-l
BODMC BOD convertible to inorganic forms

BODMTL BOD material in BOD decay

BODNWR BOD nitrogen weight ratio

BODWT BOD weight

DALND Algae change due to natural death MG/L
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TABLE 5. (Continued)

VARIABLE DEFINITION UNITS
SUBROUTINE GETCON (Continued)
DALTOX Algae change due to toxicity MG/L
DN Nitrogen demand due to algal growth MG/L
DOBEN Benthal DO demand MG/L
DOD DO reaeration change MG/L
FACHM1 Heavy metal factor on coliforms and

algae reactions
FACHM?2 Heavy metal factor on coliforms and

algae reactions
FACHM3 Heavy metal factor on coliforms and

algae reactions
FL Algal growth limitation function due

to light
FLIM Minimum of FL, FN, FP
FN Algal growth limitation function due

to nitrogen
FNH3 Algal growth limitation function due

to NH_-N

3

FNO3 Algal growth limitation function due

to NO,-N

3

FP Algal growth limitation function due

to PO,-P

4
GRLIM Total algal growth limiting function
IBAR Maximum light intensity (LANGLEYS
/MIN)

NOUT Qutput unit
0SAT DO saturation level MG/L
RAT Ratio used in settling calculations
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TABLE 5. (Continued)

VARIABLE DEFINITION UNITS
SUBROUTINE GETCON (Continued)

TCOR Temperature correction term °C

TT Temperature °C
SUBROUTINE NEWIN

TEMSET Default temperature value °C
XCK Default coliform reaction coefficient  HOUR
XDOK Default reaeration factor

XEX Default extinction coefficient FEET |
XNH Default NH3-N reaction coefficient HOUR
XN2 Default NOZ—N reaction coefficient HOUR
XN3 Default NO3—N reaction coefficient HOUR
Xp Default PO,-P reaction coefficient HOUR™

SUBROUTINE PLOT

A

DX

FMAX

FMIN

TPLOT

LAB

SMIN

SMAX

Dependent variable array to be plotted

4

Plot increment

Maximum value to be plotted

Minimum value to be plotted

Print buffer for plotting

Plot label

Number of values to be plotted

Minimum grid limit

Maximum grid limit

Independent variable array
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TABLE 5. (Continued)

VARTABLE

DEFINITION UNITS

SUBROUTINE PLTSET

IFLAG

INDS

INR

I10UT

NIND

NR

TITLE

XPLT

YPLT

0
1

plot;
read plot inputs

Array of indices of quantities to be
plotted

Array of reach numbers where plots
are requested

0 = plot;
1 = no more plots

Number of quantities to be plotted

Number of reaches where plots are
requested

Array of plot titles

Independent variable array passed to
subroutine PLOT

Dependent variable array passed to
subroutine PLOT

SUBROUTINE REPRE

FAC

FACFLO

TOTFLO

VAR

XMAX

Treatment factor

Incremental flow for subreaches CFS
Total flow for reach CFS
Concentration of flow into subreach MG/L

Number of subreaches in reach

SUBROUTINE RUNON

CHK

IR

Velocity check parameter FT/SEC

Reach number
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TABLE 5. (Continued)

VARTABLE DEFINITION UNITS

SUBROUTINE RUNON (Continued)

QAUG Augmentation required CFS

WIDM Reach width FEET

XSLQP Reach slope

SUBROUTINE SCAN

LL Number of headwaters available for
augmentation

QADD Total augmentation required CFS

QPLUS Augmentation required per headwater CFS

z DO deficit MG/L
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SECTION VII

SAMPLE INPUT DECK

A listing of a sample input deck is provided in Table 6, The deck is for
a DOSCI run simulating conditions in River Region 2 (Main Stem and South
Fork of Coeur d'Alene River and Hangman Creek) during August, 1969. The
region is divided into fifty two reaches. Numerous point source and in-
filtration flows are modeled. Three municipal outfalls are modeled.

Many of the inflows are polluted due to the extensive mining activities
in the area. Reaeration values are calculated by Option 2 (see Table 2
File F-4). Nominal values of all reaction coefficients are used with the
exception of NH,_-N volitization, BOD benthal release, and benthal oxygen
demand. Plots are produced for nine quantities in twenty two reaches,
The resulting output is presented in Table 7.
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FILE A
ENDFILE A
FILE B
ENDFILE 8
FILE C
FILE C
FILE C
FILE C
FILE C
ENDFILE C
FILE D
FILE D
ENDFILE D
FILE &
.2
0,
FILE E
8.?.
0.
FILE ¢
8,2
4,
ENDFILE E
FILE Fel
FILE Fet
FILE Fel
FILE Fei
FILE Fmi
FILE F={
FILE F={
FILE Fel
FILE Fmt
FILE Fwy
FILE Fel
FILE Fei
FILE Fmi
FILE Fewy
FILE Fmi
FILE Fni
FILE Fmy
FILE Fey
FILE Fmi
FILE Fwt
FILE Fwi
FILE Fet
FILE Fey
FILE Fey
FILE Fmi
FILE Fmt
FILE Fey
FILE Fmi
FILE Fai
FILE Fay
FILE Fei
FILE Fml
FILE Fmi
FILE Fmy
FILE Fey
FILE Fei
FILE Fwi

Ul =W N0 -

SPUXANF

.8

.B

o8

N O O @~NT U WM -

TABLE 6.

RIVER
2

{ 2 3
i6 17 18
2% 24 25
26 27 #8
43 44 Uds

o

® ® & ® ® ® & 8 W 5 » 9 & € W Q@ O P O & WY O & O 55 G S O ) O " & Vv 6 SO

- L ONWNOE DWOLDWNDODNONDIDE DODNONVO

QWO MNVNOr=ODONO
OO OO O WONONINODLND QOO =l OOOJSD2O000D00ONVI

4
19

29
a6

SAMPLE INPUT DECK

52

l) 6
20 214

30 39
N7 uy

13,2

REGION MUMHER

0
N ~3

52
49

2 AUGUST s 10

b 1
5 910 11 12

35 50035 36 37

50 51 52

(¥

4
0,02 « 05
’
0.02 2 05
.
002 405

29

13 14

38 39

15

40 41 u>

2aun,

A0,

200,

200,



FILE Fm1
FILE Fof
FILE Fed
FILE F=i
FILE Fat
FILE Foy
FILE Fel
FILE F=i
FILE Fmy
FILE Ful
FILE Fwi
FILE Fnl
FILE Fmi
FILE Fei
FILE Fal
ENOFILE Fel
FILE Fw2
8,0
0,0
FILE ¥F=2
8,0
0,0
FILE Fmg
8,0
0,0
FILE Fn2

0,0
FILE +e?2
8,0
0,0
FILE Fe2
8,0
0,0
FILE Fm2
8,0
0,0
FILE Fa2
Be0
0,0
FILE Fw2
8,0
0,0
FILE Fo2
8,0

FILE Fe2
8.0

FILE Fm2
8,0

FILE Fe2
8.0

FILFE Fa2
8,0

38
%9
49
B}
42
3
a4
us
d¢
47
48
49
S0

52

O -
- @ *® » *® ® - ®
oo (=« ] [= e ] [ o) o O

D -
® e
fe I ]

$40

11

12

13

14

16

17

i8

19

PDPONOCOWONLWNDODNN—-O
e m ® a » &8 ®© w o ® ® 5 v »

CONODIDETOOVIPANONIO

o

[=2 -0 w o o
» £ e & Da e @ e & e
Se ODOe O * OODe O De O
w W W

TABLE 6.

49
t\gq
510
2,5
243
157.8
lbd,2
1S6,3
1"3(‘-‘
152457
152,7
184h,6
L4h,6
13944
149,.,4

006
040

006

006

v 006

0006

006

77

(cont'd)

02
0.0

002
0.0

002
040

002
040

W02
0.0

W02
0,0

002
040

1 02
040

02
0.0

W02

00

W02
040

202
0.0

002
040

« 02
0.0

W 02

003
0.0

«03
040

W03
0,0

s 03
Ge0

403
0,0

s 03
0.0

003
0,0

003
040

03
0.0

03

0.0

e 03

003

203

W03

203

0e

1)

0.

0.

200,
0.0

200,
04,0

200,
0,0

200,
f.0

200,
0.0

200,
040

200,
0.0

200,
060

200,
0.0

800,
0,0
200,
200,
200,

200,

200,



TABLE 6. (cont'd)

0,0
FILE Fe?d 20 U,
8.0 1.0 .03 '006 .02 .03 0. 200.
0.0
FILE Fe2 21 4,
Blo !.o .03 .006 .02 .O} 0, 200.
040
FILE Fe2 22 6,
6'0 1.0 .03 .006 .02 503 0' 200.
0,0
FILE Fa2 23 4,
8.0 1.0 |03 .006 loa .03 0. 200.
3, 0,0
FILE Fe2 24 4,
8,0 1,0 203 2006 W02 »03 04 200,
3 060
FILE Fe2 25 4,
840 {.0 W03 «006 002 03 0. 200,
0,0
FILE Fw2 26 4,
8,0 1.0 03 0006 W02 203 0, 200,
1.0 040
FILE Fwe 28 b,
8,0 140 03 006 02 203 0 200,
'8 30,
FILE Fe?2 30 )
1, 200, «03 «006 W02 203 Oa 1"]000.
.65 0.0
FILE Fe? 32 '3
te 200, W03 006 02 203 O 15000,
6 060
FILE Fa2 34 38,
600 llo .02 .05 0| 200.
3
[}
FILE Fe2 35 3
840 1,0 003 «006 002 003 04 200,
3
.
FILE Fw?2 36 4,
8,0 1,0 03 2006 02 0073 0 200,
3 04,0
FILE Fw2 38 W U
l. 200. .03 QOOO 002 |03 0. 15000.
100,
FILE Fe2 39 7
8,0 140 203 W006 02 003 04 200,
100,
FILE Fe2 41 b
8,0 1,5 03 $006 002 v03 O 200,
541
FILE Fe2 us 4,
8!0 20. .03 -006 IOZ .03 0. 2000
4,7
FILE Fe2 47 4,
8'0 20. .03 .006 .02 .03 o. 2000
1,6 040
FILE Fu2 49 4,
8!0 20. |03 .006 |02 |03 o. 200'
1.8 0.0
FILE Fe2 L3 4,
8,0 20, 003 2006 W02 03 0 200,
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FILE
FILE
FILE

ENDFILE Fw3

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

ENDFILE Fed4
ENDFILE G

2.6
ENDFILE Few?

Fal
Fel
Fe3

Fwd
Femd
Fri
Fol
Fwd
fad
Fed
Fei
Fmi
Fad
Fmd
Feg
Fad
Fuy
Fml
Fwy
Fwd
Fel
Fmd
Fewd
Foy
Fed
Fed
Fmy
Frd
fFay
Fed
Fmd
Fel
Fed
F=d
Feod
F=d
Femy
Fad
Fmd
Fwd
Fwi
Fei
Fmy
Fed
Fed
Fed
Fad
Fed
Fey
Feod
Fed
Fed
Fed
Fed
Fed

TABLE 6.

(GRS =]
o>

OD NV E LN

(cont'd)

LR VRV
(SR RT) ]

(4110 TQ Gavys

G4115 TO PRITCHARD ¢
PRITCHARD CHEEK
PRITCHARD € TUO BEAVR
HEAVER CREEK

BEAVER TO GRAHM CRK
GRAHM CREEXK

GRAHM T0O STEAMBOAT
STEAMBOAT CREEK
STEAMBOAT TU S=Fe(
SMITHaFALL=COUGAR C
SeF=C TO N FORK

N FORK COEUR DIALENE
N FDRK TO GU130
GUi30 TO § FRX CDAL
M34 TO DEADMAN
DEADMAN GULCH

DEAD TO HUNTERIS 6
GOLD HUNTERS GULCH
GULD TO SLAUGHTER
SLAUGHTERHOUSE CREEK
SLTHOUS TO CANYON €
M6.4 TO GEM QUTFALL
GEM OQUTFALL

GEM QUTFALL TO S FRK
CANYON € TO fi0131,5%
GU4131,5 TOo LAKE CRK
LAKE CREEK

LAKE € TN SILVERTON
SILVERTON QUTFALL
OUTFALL TO OSBUKN O
NSBURY QUTFALL
OUTFALL TO BIG CREEK
RIG CREEX

BIG CKEEXK TO MILO C
»1L0 CREEK

MILD TO ®kELLOGG OUTY
KELLOGG QUTFALL

OUT TO Ca4t3d

64133 10 PINE CREEK
PINE CREEK

PIMNE C T0 CDALN RIV
S FRK TO GUi35S

G4135 70 4JULY CRK
4TH OF JULY CREEK
4JULY C T0O ROSE CRK
ROSE CREEK

ROSE C TO XILLARNEY
KILLARNEY QUTLET
KILL O YO BLACK LAKE
BLACK LAKE OUTLET
OUT 7O CDALENE LA&KE

79

137
137
o137
o137
o137
o137
o137
147
147
o 155
131
162
,168
o112
o112
140
,140
o154
o 14D
W54
140
« 154
21

« 140
W21

194
o101
o191
0191

«600
0215

215



TABLE 6. (¢ont'd)

FILE H 19,
tNOFILE H

FILE I { 117,
FILE 1 2 1,
FILE 1 3 13,
ENDFILE 1

FILE J 1 19,7
FILE J 2 19,
FILE J 4 19,
FILE J 6 20,
FILE J 8 17,5
FILE J 10 18,5
FILE J 12 18,5
FILE J t4 19,
FILE J 1% 19,
FILE J 16 16,4
FILE J 18 16,4
FILE J 20 1644
FILE J 22 15,3
FILE J 23 17,
FILE J 25 17,
FILE Y 26 18,3
FILE J 27 1745
FILE J 29 16,
FILE J 31 16,
FILE J 13 18,
FILE J 35 1647
FILE J 47 17,
FILE J 39 16,5
FILE J 40 (7.3
FILE J 42 2l
frLe 4z 17652
FILE J 44 1647
FILE J 4b 19,2
FILE J 48 19,2
FILE J 50 19,5
FILE J 52 20,
ENDFILE J

FILE K ‘

FILE K e i 2

FILE K 1 0 i

FILE K 1 1 i 2

FILE K ol

FILE K

FILE K

FILE K 00001

FILE K 01 +00001

FILE K

FILE K

ENDFILE K

FILE L 22 9

FILE L 52 S0 48 us 4y us 15 14 10 8 & { 62
FILE L 319 37 3S 13 29 27 26 22

FILE L 7 11 17 19 21 23 27 29 37

ENDFILE L

(1]
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SECTION VIII

SAMPLE - OUTPUT

A listing of a sample DOSCI output is provided in Table 7. The output
results from the input deck listed in Table 6 and is for the most part
self explanatory. All input conditions are printed out. The three out-
falls are point sources 30, 32, and 38. No augmentation is requested
and no treatment factors are applied. DO, coliforms, BOD, NH_-N, NO

._N,
NOB—N, PO4—P, zinc, and chlorides are modeled. 3

2
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(8

CARD
TYPE

E
3
£

STCH
N

1
2
3

CARD
TYPE

FILF &

ENNFILE

CAHD
TYPE

FILE B

ENRFILE

CAKD
TYPE

bTLE
FILF
FILE
FILE
FILE

laXaNaRaXel

ENRFILE

CARD
TYPE

FILE N
FILE D

ENOFILE

AUGM no
CPT  (mh/l)

o B.20
0 8.20
0 8.20

ENREILE

CaHN
TYPE

TABLE 7.

£ % s FYLF A =

NE
RIVF

DOSCTI OUTPUT

RASIN TITLF ¢ + =

ME OF
K abSIN

SPOXANE RIVER RFLIQON NUMBER 2

NO.,
HFARMWATFERS

MY

Mg, Op
STRETCH

1
4
3
4
5

89D
(ML)

80
.8
.80

£ % % pILE A

OF

ne,
JUNCTINNS  nF

oF

Neg 10 Max. Of

3

1
16
23
?6
43

2

AURUSTe]959

« PHYSTICAL CESCRIPTICN *» *
ND, UF N, UF INSERT §
ACHRFS ST TCHES FER FINaL

10 vax

s FILEC -

?
17
24
27
ul

*

NO .,
[\

5
18
25
28
45

u
19
-0
2%
45

ORUHR

5 A
2u et
. =n
0 81
o/ 4R

* ¥ FILE D

JIUNCTTUM

Nmi=n
unsL)

N300
NIND
N300

I3
1

A
use
S

0. N
STHE am
TR TCH

i
[4

LA LA I

NyP=N
(MG/LY

L00AN
L0050
S0NeN

e 2 FILF R

N,
OF

CENGTH UF RiveR MI(E

RragH

hn;-N
M)

SN0
.02
L0270

- DEYTALIy)

TP MEAQ

OF 100 MaX UF 20 SUMMARY (ONLY

o2

s

WEALH DKNER

1

LI I

UF aLL REACKH.S IN pACH STRETICW

(LURSTRE AN

T 8 9
P¢ =0 ()
-0 =0 =0
32 33 R4
4y S0 51

n

10
-n
-0
3s
52

- JUnCiIONg

ro, PF

UPSTRF AM
sjptTLu

4
3

PLYNSTREAM)

11 12 13 14
w0 =0 =0 =D
=0 =f =l =h
6 37 38 39
-0 =0 =V =0

F ¥ ¥

LU, NF
prsr STREAM
STELTCH

S
4

- NEARXATERS ® ¥  ®

Phy=P
(Mo

L0800
LS00
L0500

THwt)

PHYIN
(Me/0)
-.A000

.y NOBQ
=,70"p

NATAL ) &

C1a1V]
RFaCTTION

COLTs ORus
(vpr,100)

2000

FOREY]
20040

nCV

SETTLING

15
-
=0
ug
-0

HMY
(MU/7L)Y

u4

x

COLF,

-0
-f
A
qi
-0

0N
.00
0N

~0
-0
bdY
u4e
=9

h
4

On Q kPR

MEaAp
FLFv,
(F1)

2250,0

“f =0 af
ali oG 0
af =) =N
-0 =0 =0
-0 =0 ~0

TLT N
(rGrr)

up Hny
G/L) (YsrLd

“."0
-.N0
-, 00

-0
=09
-0y

Y
.00
Y

LYP,
AN & FNR

el LR
(Yol

0
e
-opn

8T 2
(Y7l
-t
.-ouf

-

nv13
v
.0
~.00
-~ 00



Z8

CarDd
TYPE

£
£
£

STCH

NQ

1
2
3

TABLE 7. DOSCI OUTPUT

¥ % & pTLF & = RASIN TITLF » ¢ ¥

CARD NAME DF

TYPE RIVFK BASIN

FILE a SPOXAME RIVER RFLION NUMBER 2 AURUST 1969
ENREILE

* % & FILE A « PHYSTCAL UDESCRIPTION » * »

CARD NO, OF NG, OF NO, UF NA, DF INSERT MEAn

TYPE HEANWATERS JUNCTINNS  WFACHES  STRETCHES FRR FINAL FLFV,

YAX NF 10 MAY DOF 10 “aYx 0OF 100 MAX UF 20 SUMMARY ONLY (FT)

FILE B 3 2 52 S 1 2250,0
ENRFILE

* % % FILE C = RLALH ORDER % * &

CaRD o, Ok ORDER UF BLL REACKH.S IN pACH STRETCHW
TYPE STRETCM (UPSTREAM TD DPUMASTRESEM)
FILE C 1 1 2 5 4 % A 7 8B Y10 1t 12 135 14 15 = =) =f =0 =0
FILE € 2 16 17 18 19 20 21 P2 =0 =0 =N a =0 =¢ =0 =y =0 @ =H = =0
FILE C 3 28 24 25 =0 20 =N =0 w0 w0 ~0 =0 =0 =0 =N =0 = «) =0 = =1
FILE C 4 26 27 28 29 30 $1 32 33 34 35 36 37 38 49 4 4l 42 =0 =9 -0
FILE € S 43 46 4S5 4k U] GR 4Y 50 51 52 =0 «0 =U =0 =0 =N «0 =0 =0 =0
FNPFILE
* ¥ ¥ FILE O = JUNCTIONE ¢ % ¥
CARD MO, MOL NE MO, 0F U, NF
TYPE Cr UPSTKFaAM  UPSTRFAM [Nt STREAM
JUNCTTOM S1RETCHM STRETLW STELTCH
FILE D ¢ 1 4 S
FILE D 1 Z 3 4
ENCFILE
*x v Flp bt o= HEADKATERS ¥ 1 ¥
AUGM no BND N3N NUP=N  aAN3=n PNg=pP PHYTO COLIFORMS  Hpg nYe HMY
OPT  (MA/L) (MG/ZLY (MG/L) (MG/ZLY (MA/L) (MG/LY (Ma/L) (PN LO0) (MG/ZLY (MG/LY (Y6/L)
o Be260 JEO L0500 L00KD (0200 L0500 «,0000 200.0 «0n -,N0 -.90
0 b.20 .80 LN300 SUAB0 L,A2%0  LuS00 -L.Nn000 20040 <0N .00 -.0n
0 B.20 «B80 L0300 LONEO  ,N2N0 L0500 =.N0ND 2000 “a00 =00 -0
FNPFILE

* 4w FILF F(1) = DATA(Te]) THAIL DATACLep) * * ¥

Carn NO, LENGTH UF R[VeP MILE By n0D COLF, LYP,
TYPE oF ReagH TO Hpap RFEACTION  SETTLING On 0 FOK  ON ¢ FOR

TET N
(vGsL)

-.00
-.%0
=00

el UR
(*osL)

00
e
-.uf

LA
(MG/L)

e
Y]
Ay

L]
(Y672

-.n
e
-l

=13
(“5/L)

-.00
«.00
-.00



£8

RealH (MILES) O0OF RFACH

FILF Fai t
FILE F=) e
FILF Fal 3
FILF Fel 1]
FILE F=1{ 5
FILE F=1 [
FILE F-1 7
FILF Fel A
FILE F-1 9
FILF Fat 10
FILF Fai 11
FILF Fou 12
FILF Fati 13
FILE Fey 14
FILE Fai 15
FILF Fey 16
FILF Fai 17
FILE F-y 18
FILE Fay 19
FILE Fay 20
FILE Fay 21
FILE Fay 22
FILE Fay 23
FILE Fet 2u
FILE Fay 2S
FTLE Fay 2é
FILE Fay 27
B FILF Fay 28
FILF Fay 20
FTLE Fay 5
FILr Fay 31
FILF Fai 7
FILE Fay 33
FILF Fat 34
FILE Fai 35
FILF Faet 34
FILF Fay 37
FILE Fali 3R
FILF Fai 39
FILF Fay 40
FILE Fay 4y
FILE Faey up
FYLF Fay ul3
FILF Fai Gu
FILE Faiy 4s
FILF Fay ue
FILE Fat 84
FILF Fay 4R
FILE Fet we
FILF F=t 50
FILE Fay 51
FILF Fet 52
FNDHILE
* % % FILF
CARD PEACH FLOW 50 ROD NH =N

TYre

ND  (CFSY (nG/LY (MG/LY (MB/LY (Mu/LY (MG/LY (HL/7LY (MG/ZL)Y (MPNLGOAY (MG/L) (HG/L)Y (MG/LY R G/LY (MO/LY (nGyLY (Po/t) (MG/L)

20n,0
193,13
193,1
193,
190,
190,58
182.9
182.9
17R,9
178,9
176.4
1T7h.U
172,48
172,4
16R,Q
3u,?
30,1
3n,1
26heS
dheS
cuLh
2uh

!

4, n

u,0
17.1
o7 17,8
17.19
17,1
1u,4

WO2DEWVDODTODr =« ND3DODADIDDIFDIrrINA

152.7
fdhkeh
Tubh,hk
149.4
130.4

S DOND=DPFII LI NIDNOD ODIED I DINDIDND

F(2) = DATA(T#7) THRU DaTallegA)sDATA(T 24 YTHRI NaTALL032) % * &

NN ANN4=N pNyep

CUEF,

«AOR
.AOR
«hpA8
eNOR
«00A
«NOA
WNOAR
«NOR
«00R
«NOR
WNQA
«00R
N8
«NQR
«008
-“05
«00R
.N0R
«NUR
«0N0R
«NOAR
+NOR
W0uhR
«NYR
«An8
.NOR
+008
«NQAR
sHOR
L0QR
«NQR
JNGA
WNQR
L
«hOA
«NQR
0048
WOQR
WNGAR
J0QR
«0G0R
«0QR
«NQA
GIL
L
M08
«0OQR
.00R8
SNQA
L AQR
.AQR
008

PRYTOD

CQEF,

- 000000
~.000000
- 000000
-.000000
=+ 000000
«, 000000
-a000000
=.0600U0
=eQ0gNU0
-.000000
-s000000
~.00300UN
«s0NQ000
~.000000
. 00GNON
-.0000u0
.- 00000
«.00000v0
- ;006000
~, 000000
. 00000
~.000000
- 0000CO
- 000000
- Q0QNU0
Q0N
- Q000N
. 000000
-.00000N
-.000000
e QNQNUN
~.Q00NUN
Lk
-~.00CcOU0
“ep0QNON
-, 000000
« gnonun
.l 000NUN
200000
w00 0U0
-a0000Q0Q
-,y00fJn
-.000000
w0000
-e0Ng0un
L)
~.000000
=ap00N00
NG OUN
-e0p0p00UN
- 000N00
~s0000uN

COLIFORYS

VELQCITY

HMY

Y
.42
142
T
BT
L1u?
142
130
. 150
123
S1u6
121
o155
Llan
ylu0
W A5Q
500
LS00
.500
rS]
£S00
Lu25
520
JU00
Sen
310
310
310
L3160
£310
311
310
.310
310
«20h
310
youn
310
210
210
210
210
100
100
71
o7
071
e 007
AT
067
W071
067

e

VELOCITY

418
a3
W14
434
G114
Luyd
LY
Jagy
U114
Sua
d1d
434
014
R
WALl
Jutd
W18
JUy8
Jigd
LY
LRL ]
a1d
18
K
WUy
Jup4
Wy
LR
LR
Jay U
U4
S8
Wy
bU10
a4
R
Uyd
LULY
Jupd
414
Wy
SR
ALY
414
LUl
a4
Ll
P14
RERRY
1 U
Jura
LUl

HA3

T

,

frtOR

Y14

H12

R¥I3



NNV NV UV UNNNNNNUNTUTVIVYNNNTVNNNYN NNV U Y VYYD g

%8

AP AN MMM AAA N AT AN AN AN N ANTAAN I NI RI TN Y

4.0

8,00
8.00
A.00
R.00
8,00
R,N0
B.00
Reno
8,00
R, 00
R,00
8,60
8,00
8.0
8,00
RyN0
A, 00
8,00
A.n0
A,N0
R,00
R.00
a,00
1,00
1.00
Raho
R.09
R.00
1,00
8,00
8,99
Aanp
A.N0
8.0
A, 00

FNDETLE

CaKN
TYPF

FTLF
FIce
FILF
FILF
FILF
FILF
FIL
FIL-
FILF
FILF
FILF
FYLF
FILF
FILF
FILF

[T T T i § [ I T I I ]
[P v Y D v R N % V]

MMETAaMMATMAM A AT AT
1

1.00
1,00
100
100
1,00
1.00
1.00
1.0N
1e00
1.00
1400
1.00
1.00
1.00
1400
1.00
1.00
1.00
1.00
1eu0
1.00
1400
1400

200,00
2np.0n

1.00
1,00
1400

200.00

100
150

?0.00
20400
20.00
20,00

«N300
0000
«0000
0000
N300
JO300
0000
0500
N300
NONg
R
2N390
»N370
W0300
N300
0500
N3N0
.0500
0300
N300
.0300
0300
,N300
.NiNQ
«N3500
O0NY
N300
WN4N0
N300
J05N00
uEING
0500
N3N0
L0300
N300

0200
0200
W20
20200
NEne
L2010
N2ng
oN2No
WN200
W f2N0
020y
ur-au
s 0200
LN200
0270
+NENo
W NENo
L0200
oN200
0200
.N2ng
NAra]
0200
J02n0
2N
ey
NN
4]
Rur-ak
«N200
BUP-l]
P20y
L0200
N0
-l

«0300
0300
<0300
.0300
0300
J0300
0360
»0300
20300
.030N
<0300
0300
20300
L0000
20300
#0300
»0300
0300
0300
Leul0n
JC300
030
L0500
0300
L0300
0700
L0300
RV
03060
0300
0300
0300
0300
0300
L0300

«N000
«0000
#0000
. 0000
000
0000
<0000
«0000
00nQ
0000
« N0
WN0NQ
«N000
«NONG
«NGNQ
PO
«NQ00
«NO0Q
L0000
«0o0Y
«NuNg
«00N0
JNON0
L0000
«NQ0Y
0000
0004
20000
LAGRG
NU0Q
L0000
Oyny
L0000
L0000
«N000

200.0
270.0
200.¢
200.0
200,0
200.0
200.0
200,0
200,0
800.0
20040
2n0.0
20040
20u,.0
2N0.0
200,0
200.0
200.0
20v.0
2nu.0
200.0
200, 0
200,.,0

1500v.0
15000.0

200.0
200,0
200,90

15¢0v.0

200.0
200.0
200.0
200,0
20040
200,90

«00
00
<00
«00
.00
e 00
.00
.00
.00
.00
=00
~.00
-.09
=.0n
-,00
=.0N
.00
=.00
3.00
3.00
-.00
1400
B0
65
60
3N
30
.30

100,00
1ho,00

S.1n
4,70
1.60
1.60
2,60

® % ¥ FILE FCg) = NATACIv|S) THRU DATZ (1420) * ¥ %

NO,
OF

REACH

> B2V

1?
14
15
16
1R
20
2?2
23
2s

COFF, ON EXP, ON

V FUY K¢ V FUR K¢

nPTlnn=2 OPTInn-2
1,300 1.r00
1300 1,000
3,300 1enQ0
3.300 1.000
2.300 1.000
7,3¢N 1,000
1300 1enpn
3,300 1,000
T.300 1.000
1,300 1.000
2,300 1.000
1,100 {.000
3J.%90 1.000
T,300 1.000
3.300 1,000

EYP, ON
D FOR X2
OPTION=2

1,350
1,330
1,350
1.3>50
1,300
1,330
1.330
50
150

CUFF,
0 FOR K¢
DPT 1NN

sNO0
000
000
00N
MO0
000
000
000
2003
000
W NO0
AC0
00N
WOCD
000

on

«00 .00
00 «00
.00 «00
.00 ,00
«00 «00
N0 .00
0o 00
Pkl £00
.00 .00
00 00
=09 -ouf
-.NQ -, 00
=.00 -,00
-0y -, y0
=00 -oufl
.00 -.00
=.0N0 -, 00
-, iy -, un
=N -ayf
=70 -
-.00 =.00
~f0 - U0
=00 - 00
= N0 =.00
-.N0 =00
=00 -.00
=Ny “. 00
=G -.a0
=."0 .00
~.00 - 0h
=0 -eGO
.00V -, 0f
-eN0 .oyl
=.00 =00
=.00 -.00
EXP, Own
0 OFUR K¢
0PTION=3
.N0N
00N
.00
000
JhHoh
-n\lﬂ
D)
JSON
«N0N
.00
NG
00
JNon
L0090
009

.00

-.00
-0t
=00
- uf
-.00
-.uf

00

=.00

=00
-.00

=.00

e ———— e



1%)

FILF
FILF
FILE
FILF
FILF
FILE
FILF
FrLE
FILE
FILF
FILE
FILE
FILE
FILE
FILF
FILF

TN TM MMM AM AT Yy
3 U I Y
LT T Y I W IRV

ENDFILE

CHRN
TYPE

FILF F
FILF F
FILF F
FILE F
FILF F
FILF
FlLE F
c
F
F
F
F
F
3

(R}
ceceecCcECER

FTLE
FILE
FILF
FTLF
FILF
FILF
FILF
FTLE &
FTLE
Tl
[
FTLE
FI1LF
FTLE
FILF
FILE
FTLF
Pk
FTLE
Fris
FoLE
FILH
Frie
FILF
FILF
FlIe
FILF
FILF

]
P R R O e I - S e

MMMy TrATM YN g AN MAR AT RN
]

26 P00
27 00N
29 <000
31 .han
43 N00
39 ,000
37 «N00
39 NN
uo «Oul
uz 000
43 JOuh
ud 000
uh 000
L8 -.000
sn «.000
52 -e000

* % v FILE F(4)

WO, OPTION
oF FUR
REACH  X¢

DD NI UVIE Y-

-
VNNV YN VUVNUU UUVMU U UVVY UV VNY UV VN Y Y

1,300 1.000
1300 1.000
3,700 1,900
I.%0N 1.000
2.3yh 1.N00
3.300 {000
3.300 tenyn
3.%0n 1.000
.30 100N
.30 1500
1.300 1.000
TLluh 1en(0
3.190 1 o000
SRV 1,000
2,500 1.1000
2,500 t.000

= DATA(Llse2t) TRKU DATA(1+23) * % =

NivE
nf
REACH

GulIp 1N fuy1ts

wGi1y 10 PRI1C0HARD C
POLITCHARL (HEFK
FRITLHARPY 10 REayR
BFAVED rhFex

BFaveER TC Fanm CRK
LRAKM CRLFR

LRz 70 SIFAVRNAT
STpavRial (FLEA
STeevAunl T0 S-FaC
SUITr=kaLl =CUllLAR C
Sebal TN N FCRA

N OFPWw FUFUR NIELFNE
FoRMRY TO 81T
WULRL TR S Bk CUAL
Mlg TP DzapstanN

[PL AR R LN

pLan Y RITLRIS R
LOLN RUPYERS RyLH
(Al SV SHVLE S
SUANGHTE W=y lgE FRFEK
SETRUNS 17 fary Py €
Mh,d Tu bFa UJTFALL
GFM CUTFALL

LFe UlTRal L TS FRX
Canve € To wlytl,s
AT e 77 L s E (Hw
LénF Cnbiw

LasF C TL oTLVERTMN
STLveRTan CUTFALL
OItTFatL TN CSRu¥n U
U8 4t PoTEALL
CUTF2LL 10 RIG CREEX
vlbL CPeFe

h1G (ReFw 10 MILu C

1,330
1,330
1,330
1,340
1,350
1.350
1,340
1,350
1,350
1,330
1,350
1.330
1,350
1,330
1.330
1,350

CCEFr,

ON @ FOR

ORPIH

L1357
137
L1087
157
137
137
L 137
L1147
a7
L1558
Rt
S E-Y4
168
L1112
12
L=t
Jlan
R
Llen
Jtua
BT
,iou
210
Lld0
LPL0
RS At
R
S
A
J191
9t
L1910
MR A
A9
L1944

000
00N
Lhon
«000
000
L0000
00N
NO0
00N
NGO
LO000
000
000
-. 00N
-.000
-, 000

FxP,

aN L FOR

NEPTH

RN
Uil
U8
i1l
Y]
Y]
LUy
el
Liyu
Su14
RN
WUy
LUl
Jaypa

414
LR
WUl
U1l

<000
000
000
00N
0N
000
000
Y
06N
.00
noh
.N0N
v
-.000
~a 000
= 00N

CRENMEL
SLLPE
FPPTION=U

=.000
=.00n
-, 000
=.000
= han
~.000
=.007
-.000
-.000
-, 0un
=000
-.000
=000
=000
- Ml
-, h0N
002
- 000
- 000
-, 0N
-.NpNn
-,N00
-, 000
- 000
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LARD
TYPE

FILF
FILF
rlCE
FILF
FILE

L R

PracH
NUMQER

Dr e v

FILE F
FILE F
FILE F
FILF F
FILE F
FILE F
FILF F
FILF F
FILF F
FILE F
FILF F
FILE F
FILE F
FILE ¢
FILF F
FILE F
FILE F

SEocEcCoCocEREORECCRRECRE R

ENDFILE

CARD
TYPE

FILF G

ENMFILE

C&RN
TYPF

FILF M

ENCFILE

CaRrN
TYPE

FILE I
FTILE 1
FILE I

ENPFILE

COLTHORM
HELCTIQN
(PEF

L0040
L0040
L0NUO0
20NYN
20040

NN Y Y MUV YT N By Y

MILD CwFLEX 200 Y]
FILO TO kFLLORG OQUT L2200 U318
“FLLOGL UDTFALL $200 JUl8
UItT 1N Ray 43 .215 414
GULYS TN PINE (CPLFK e Uy
PINE ChFEK .270 Ja14
PINE £ TO CPalN KTV 2036 14
S FPK TN fulss 153 Juld
GU135 10 dyuLY CRK LUk L1
4Tr OF JULy CREEK ,hut JUty
uJuly ¢ TO RuSk (R 215 L8140
RNSF CRFLK L6000 U414
RNSF € Tu wILLaRNFY 715 e
KILI aONFyY QUTLET 600 LfH1a
RTLL D Tu nlaCh Laxeg W 715 L1
bLalCK L&nE NUTLET Lb00 JUlY
VT TO rpsatEnt LaKE .215 U1y

* k¥ FILE ( « HASIN (HARACTERISTICS * * %

MINIMUM &L LOWARLE

D.0,

-0

LEVEL (MozL)

-0

=0 =0 =.N0N -,000 =.000

£ 4 % FILE 1 = MEAN FUNTHLY TEMPEATURES & * #

No. OF
STRETCH

1
2
3

NN
ReacTinN
COFF

0000
W0QUO
<0040
«N0C0
«N0dg

STRFAM TLVYPENRATURF, TN DEGREES CENTIGRADE

FKACTINN REMOYED BY TREATMENT

0CT MDYV BFC  JAM  FFg  MaR  aPR MAY  JUN UL A6
=0 =,0 =, 0 =N e,0 =,0 =,0 =,0 a,0 «,0 19,0
FILF T = MEAN MANTHLY HFANWATFR FLOWS ¥orox
HFADWATER FLUWS IN FFS
UCT MUY DEC JaM  FEp MAR &P MAY  JUN  JUL  AUG
“0. =0o¢ =0, =0, =0, =0, =0, =0. =0, =0, 117,
-0, 0, =N, 0. =N, «0., =0, =0, =0, =0, 1.
-f, e, =N, =0, =0, &0, =0, =0, =0, =0, 13,
FILF J = HUREL RFACH VARIAALES * » x
02 ol rng ExTINCT K2 CNLF
KFLCTION PLAaLTINN SFITLYNG LNLF FUR
CNEF CLFF cOLF OPTION 5
20150 0014 L0009 0400 1,00
L0150 N0y L0009 0600 1.00
RS SO01Y L0092 W0uhg 1.60
sutsn O L0309 500 1000
0150 20014 £ 0009 0ung 1.00

000
000
«hOD
000
=.000
-. 000
=,000
-.,000
=.000
~.000
-.000
-,np0
=000
=000
-, 000
=,000
-.000

=000

SEP

=0
=0
=04

REAVY
MET L
COLF

L0040
LOudyg
, 004D
ol
$00Uy

HEAVY
MFT 2
CrEF

=.N0N0
LRl
=, P500
-, NUNg
=.0000

HEavyY
MET 3
CNEF

-.0000
=s00rY
T
- NN
=000

TEuPE P
(CehT
LEG)

19,.7¢
19.6¢
16,080
¢luly
17.50



L8

FILE J 10 0040 J00UQ 20150 0084 L0009 20400 1.00 0080 =.0000 =.f000 18,%0
FILE J 12 s 0040 0040 W 0150 .N01d L0009 W 0400 1,00 LOGUQ =.0000 ~.0000 1R,50
FILF J 14 L00U0 L0040 £0150 L0014 L0009 Nuno 1.00 LOQUD = RON0 =.NGOO0 19,00
FILE J 15 L0040 W 0000 L0151 WhO1Y .0n09 0ung 1,00 L0000 = 0000 =,MD00 19,00
FILF J 16 L0040 L0000 . 0150 L0014 L0009 20600 1.00 L0000  ~,0000 =.0000 1hal0
FILE J 18 L0040 0000 20150 0014 L0009 W 0uco 1.00 JAQ8D  =.N000 =.RQN0 16,40
FILE J 20 W 0040 L0000 0150 L0014 L0009 04no 1.00 SN0UQ =.N000  =.N0NQ 16,40
FILE J 22 L0040 NET L0150 NO1Y 0r0Q 0400 1.00 L0000 ~,0000 =.0000 15,30
FILE J 23 200460 L00U0 L0150 001y L0009 $Nuno 1.00 LC0UD =.h000  =.N000 17,00
FILF J 25 0040 0040 L0150 0014 20009 0Lto 1,00 WSAulD =, 0000 =,0000 17,90
FILE J 2h L00uD 00060 20150 001ty RO 0400 {400 LOOBG . 000 =anC0NQ 18,3¢
FILE J e? 0040 L 00UQ 40150 L0014 L0009 L0400 1.00 LO0UG =.N000  -.0000 17,50
FILE J 29 20040 W COUQ « 0150 014 L0009 S 0u00 1.00 W0040 =.Nn00C =4n370 14,00
FILE J 31 0040 L0080 L0150 0014 L0009 0u0Q 1,00 L0080 =.7000 =,0000 14,00
FILE O 33 <0040 20080 <0150 Y L0008 £0uQ0 1.060 JANLY = 000y -.RQ0Q 12,00
FILE J 35 $0NG0 0000 .0150 SNO1Y , 0009 10400 1400 J0QUY = PG00 = NgRD 16,70
FILE J 37 ,0040 L0040 L0150 L0014 L0009 L0400 1,00 W00L0 =000 =.0000 17,00
FILE J 39 «00u0 W 0040 0150 N0y L0009 0L0Q 1.00 LJOUUE  wanONg =,00nQ 16,50
FILE J uo L0NU0 00U0 « 0150 L0014 L0009 L0400 1.00 L0060 ~.0000 =,0000 17.30
FILE J 6?2 0NU40 000D 20150 L0014 L00C9 L0400 1.00 L0000 =,N0N0 =~ r0N0 21,00
FILE J 43 ) 00U L0150 001y L0009 0ubg foud WC0dy = NpR0 =ef)NY 17.59
FILF J Y] Onyo L0080 L0150 003y L0009 20400 1.00 LQ0UQ =~ 0000 =afynQ 16,70
FILE J uh L0040 L0040 L0150 N014 .0009 W 0W0Q 1.00 LO0LG  =eNIN0  =uN00D 19,20
FILE J 4B 20040 L0040 L0150 0014 .0009 20000 1.00 OO0 =, NGOG =,0000 19,29
FILE S 50 0040 «0040 .0150 0014 .0009 W0ubo 100 J00U0 =oN000 =oN080 16,5¢
FILE 3 52 L0040 20040 L0150 WSNO1Y L0009 L0600 1.00 LOQUO  =.0000 =.0000 28,09
tNDFILE
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® v ¥ FILE K =

THE FOLLOWING CONSTITUENTS ARE REING Myntleh

TeMPERATURE
LOLFFTICTENT
COEFFTICTENT
HMEAVYy METAL
TEvPERATUO,
B0 Cyyfpt

o™

NISSALVED OXYGFN
CUL1FORMS

RUN

N T=N MOBELED RY
NQ2aN MODLLED RY
Hp3=4 HONDELED RY
pgu~-p MODELED BY
1 MEAVY MpTal (AND
CHLURIDES

OM Whsyy METAL § IN CNLIFOR™ CALLILATION =

1 OCONTE TRATION LIMIT (M0/0)
COMREFTIUN CONSTANT FOW uhy kEACTION COFFFICIENT =
AUPTIENT =

HONahFFPACTNKY FRLCTION OF CRRANIC YATERIAL =
CAKRQN T( PwySPHERPUS RATION IN 40D =

NITROREN TO

URy WEIGHT FRACTINN GF CARpNy IN 800

TFNPEPATURE
COeFETICTENT
TEwPLRATURL
TemPLRaTYWE
TEnP, PATYRE
EID HFNTHAL

FEPSPRCRLS

PHOSPHORUS RaTIO TN 10D

CORFEFTTICN EONSTLMNT FNR
FOR NEY YVALTTIZATION =

CORPECTICON UMSTAMT FOkR
CORKEFTION CUNLTANT FOR
CORPECTION rONSTAVT Ok
RELF2aSe RATF (~fi/85UaRt

NH3 LFCAY €

NHI VDL ITTZ
N0 DFCAY €
NAY DFCBY €
MFTIFKant) =

HpMTHAY Qe LEASF FeTp (ML/700UanF YTt
TEmPERATURL COMOECTION £0M3TaNT »fn B0 UFLPY COEFRICTENT

BITROGEN RENMTHAL PELEASF PaATE (MG/50UARF PpTpRa
ofnTraL CxyheN DEMANY (HL/SRUANE METEKaHr) =
HEAVY FETAL 1 IN TON FU®M =

FRACTION OF
ENDFILE

In CPLIFORM CALCULATION =

OLFFICTENT =
ATTION PROCFSS =
ALFFTILIEMNT =
ALFFTCTENT =

RokHRY =z

WRY) =

MISCFLLANEDUS VARIABLES * * =

{ST QRQER KEACYION
187 URDFR ~€ar710N
18T ORDER kFanTION
END  ORDER FFACTION
175 ASSCCIATED IUN)

CORRECTION CONSTANT FCR COLTFONM REaCTIAN COEFFICTIENT =
RUD IN COLIFOPM CAlCULATION =

1.97000
L0N000
«U0000

20¢.00000
1.u7¢00

1.50000
«DN0NG

106.,u0000
feaui(ng
W5N000
{elN00C
L10000
L7070
LiN0r0
S1200¢
Lufidf]
<1750 ¢
L, eRatg
e 160C
L0000

=, 00000

—
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® x ¢ FILE W = MISCFLLANEDUS VARIABLES * * =

THE FOLLOWING CONSTITUENTS ARE BEING MUPELEN NISSNLVED OXYGFN
CUL1IFORMS
RN
NH TN YONELED RY 15T ORDER WEACTION
NQ2=N MODLLED AY 18T OURDFR KFACYION
nQTant MODELEND RY 1ST  OPDER REARTIQN
Pgu=-p MOOELED BY END  ORDER REACTION
§ YEAVY METAL (AND ITS5 ASSCCIATED IUN)

CHLURIOES
TEMPERATURE CORRECTION CONSTANT FOR COLTFORY ReacTION COEFFICIENT = 107000
COLFPICTENY ON RPOD IN CNLIFORM CALCULATION = 07000
COSFRICTENT OM WEByy METAL f IN COLIFORY CalCULATION & 200000
nEaVy METAL § CONCEMTIRATIAN LIMIT (ML/LY IN COLIFOR™ CALCULATION = 20400000
TEVPERATYDy (PYPEFTIUN CONSTANT FOR Py kEACTION COFFFICIENT = 1ou70R0
rCy, Cyyfipgt "UATIEMT =z 1.50500
NON=hFFPRACTNRY FRACTION OF CKEANIC MATERIA|L = 2000
CARRON Ty PwySPHZPUS RATIN IN pOL = 1%6.uN0NM0
NITROREN TQ PHOSPRCRUS RaTIO IN wMD = {e.ufing
LRy JEIGHT FRACTINL CF CARpMN IN HLP = ’ .50030
TENPEPATURE (ORFEFTTICN CCVOTLMT BMn KLH3 CFCAY COEFFTCTENT = Leifufe
LReFRICTEST FDr NHY VOLTTIZATION = RETE
TEuPEPATURL CNPCECTION rU  STAMT Fow NH3 VAL TTTZ8TIDY PROCFSS = 217970
TEuPEFATURE CORFEFTTON CUNSTANT FOw NN2 DFCAY COBFrILTIENT = Li1N0r0
TFrPe PATURE (0RO rTIUN CUNSTAMT £ Ok NMY UFCBY CORFFTCTENT = 1. 12000
EY) nFNTHAL RELFaSe ROTF (vfi/SGUARE MF TFwant) = PRVANRULAN
FEOSPHERUT uy Tat Qe Lp aSF HaTe (M /500UARF YpTERawgy = " «ifof
TEMPERATURE COKPELCTION UNOTANT pMn PPy UFpty CNEFFICTENT = 1.0A-0g
BITIELREN RESTHAL FRLELSF PaTe (M /50UsnF Y TeRusuRry =3 suleng
ofnTnay CxyheN DEMaNY (MG/SCUARE HMETEKRaHKk) = 200001
FPACTION OF mEAYY METS&L § 1% 10N FURM = =, 50000

ENDFILE

e —— e
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WUANTITIES #ILL BE PLOTTED FOR THE

s52
39

50
37

uf
35

4
33

44
29

FoLL
us
27

Flte L

Ok ING
15
26

THe FOLLOWING QUANTITTES WILL BFf PLOTTER

LNDFILE

PO AT REACH END (¥G/L)

ayn
Ne3
Npe
NG 3
PQU
cot
R
L~

AT
AT
AT
AT
AT
AT
AT
AT

RFACH
RFACH
RE2CH
RFACH
KELCH
rEACH
RELLH
REACH

END
END
9D
END
END
END
END
END

(MG
(ML)
(S TAN]
(MG6/L)
(?GrL)
(Mo/L)
[SdTAN
(ML/L)

=== PLOT VAR]IABLES

REACKES
14
22

10

&2

L1y



06

= % & ¢ ;1 N AL SUMMARY ¢« x % 5 2

SPOXANE WIVER REGION NyUMBEN 2 AUGUST+1949
NIUMRER QF RUNn = 0 TARGET D,N, LFYFL = =,00
SFASON OF YR, = AUG MEAN TEMPFNATUKE =1a,3S

NO, INENTIFICATION RIVER MILE RFACH FLOW 1,0, RIVER MILE DISSULVFD (OXYGEN TEmP
oF oF TO HFaAD LENGTH RATF MIN, AT MIN, AT START AT ENp (CENT)

REACH RPEACH OF REACH (MILFESY (CFS) (nr/sL) 0.0, (MG/L) (ve/LY”

sar e LI LR R SO N BRI R Y BN BN LA 2R K BB BN I Y ) LRCIE BRI AT LI ] s e ¥V ss e e se e e *®s 0 v e se e
1 AULL0 TO GUyts 200,0 6.7 117.0 4,27 199,3 be20 RolUy 19,/
2 64115 T PRITCHARD € 193,13 ol 121.0 8,4l 193,1 8.l 8.0 19,0
4 PRITCHARD € TU BFEAVR 193,1 2.6 157.0 .36 192,8 8,54 R U9 19,0
) REAYER TN RR4RM CRK 190,5 Teb 187.0 8,39 fee.9 8,0l 8,39 20.0
B GRARM TD STpaMROAT 182,9 4,0 195.0 R 152.5 b, 38 A.70 17l
10 STEAYLOAT T0 S=FeC (78,9 2.5 231.0 B.nt 17H.h 8e59 2,62 to.s
1? S=Fal TO0 N FORY 176, 2.0 255,.0 d,5R 176,22 LabR B,60 0.3
14 N FCPK TO 64130 172.4 3.5 317.0 t,49 172.0 b.uR .55 19,0
15 f4i3 7O S pRx CNAL 16R,9 1el 317.0 8,55 16R,8 855 R.S6 U4
1h M3u 0 DEAN-AN $u,? U, 7.0 8,97 33,8 &.17? S0 to.u
18 PEAD O HMUNTERIS G 3041 5,0 19.0 Ba71 29.7 BeS! F.99 1o.u
20 GLLD TH SLauGATeQ 26,5 1.9 29,0 U, 79 2h, 1 E.74 R,94 1o.u
22 SLTHNUS TO CENyON € 24,6 5.5 39.0 8,97 2u,1 b.dt 8,24 15,3
23 Mo,u TN GEM OUTRALL ] 2.4 17.0 6,32 &,2 £.19 .77 17,0
25 GE" DUTEALYL TO S FPK u,0 4,0 25.0 Ho6c 3.6 b.ot ReRb 1740
eh CatyON € 10 Gu131,s 19.1 13 bHL0 t.8¢ 17.A8 9,08 AR,RG  t=.%
e? fursi.s TU Lanf (kK 17.R o7 b8 0 H.YF 17,1 5.0 .85 17,4
29 Lakg C TO STLVFRTUN 1741 - T4.0 [O-Y 1h,R 801 Q.01 tb,
3 NUTHALL TU OSHIRN N 1u,4 1.8 Tu.$ H,909 14,3 EL.YR a,f8 te.C
33 AUTEALL TQ RTL COpFK 13,2 2.0 74,0 U, bA 11,2 9,00 R,Pe 16,0
3S RIC F=EEX TG ~ILD € 11,2 3.4 115.0 ot 16,9 8457 fuB] 1o.7
37 MILO TN XElLngR AyY 7.8 .9 119,86 ra7C 7.7 B.7R D S AN !
59 AUT TO Gu133 A9 1.9 12740 e 6,7 buiA RuFe to.s
un f4ys3 TU PTLE CRELEK 5,0 27 127,90 &,82 L7 H.0? RyR4 17,3
u? PIlte € 1N CuauN By 2.3 2.8 13540 Eaot Nl b/ R,56  ?l.u
(%] § Frv TQ Guypls 167,R $.6 “%0.0 beST 167,4 84.5% Auke 17,8
au GU1s5 TO awdely CHK 164,2 7.9 uS0.0 s.7¢ fol,u Bab8 £,99 te.7
ub GJ'Ly C TO w78F rux 196,3 $.6 WSu.0 &.7¢ 152,7 &.09 8,72 1v.e
4R POSE € TN W{LLAK LY 152,7 hal 4S8, 0 Eube tub, b 6,72 FloSe 1v.2
LYl “ILL 0 TP BLACY 14wk 14Uk, 6 le2 Uha, Eout 139.4 b.56 RFods ues
52 OUT TU CNALENE LAKF 139,4 .0 ubb.0 b3 151,48 B.u? A3l 2040



06

x5 % 5 0 F I NAL SUMMARY * x5 4 »

SPOXANE RIVER REGION NyMpEx 2 AUGUS T 1969
NUMRER OF RUN = 0 TARGET D,N, LEVFL & ~,00
SFASUN OF YR, = AUG MEAN TEMPFRATUKE =18,3%

N, IDENTIFICATION RIVER MILE- RFACH FLOW 1,0, RIVER MILE DISSULVFD OXYGEN 1FmpP
oF OF T0 HFAD LENGTH RATF MIN, AT MIN, AT START AT END (CENT)

ReacH REACH Op REACH (MILES) (CFS) (4n/L) 0.N, (vGrL) (Y7L

LN ] Aav P esTar s et s T r e ®s e v se e e e & sy v see Sy savecr e s ey s e e
1 fUL10 TO Gayls 200,0 6.7 117.0 8,27 199,13 .20 Ruby 19, ¢
2 G4115 TO PRITCWaRD € 193,13 .2 12140 B, 4l 193, .4l 8,04 19.0
u PRITCHAKND € TU BEAVR 193,1 2.8 157.0 He36 192,8 8,384 A U9 169,90
s REAyER TN RaaKM CRK 196,5 7.6 187,0 8,39 te2,9 8,44 8.39 20.0
A Ghan™ TO STpaMAQsY 162,9 4,0 195.0 Y, ul 187.5 besR A,7C  17.S
10 STEAMUNAT T3 S-FaC (77,9 2.5 2710 By0f (78,4 G459 R,62 fto.s
12 S<Fal 10 N FNRY 176,04 2.0 25540 d,5% 176,2 t.5R Batd  tr.3
14 N OFCPK TD R4130 172,4 3,5 317.0 .49 177.0 bewh B.S% 19.¢
15 fui3n 70 8 PRX CPAL 10R,9 14 317.0 H,5% 167,58 B.5% R.%6 14,90
16 Mig TQ pEaN~eEN su,2 4l 7490 .92 33,8 8.1? C,00 te.u
18 NEAD TO HUNTER!S G LI $.b 19.0 Bl 29.7 Bebt .99 tlo.u
20 GULD TO SLaLARTER 26,5 1.9 2940 B.76 2k, E.74 R,94 tb.4
2? SLTHAUS TO CewyOnv € cu,e 5.5 39.0 .97 24,1 beo! .73 15,3
¢3 Mo, u 1O 6EM OuTraL 6.4 2.4 179 6,33 .2 B.19 8,77 1740
25 GEY NUTRALL TO 5 FPR a,0 4.0 25.0 Bobe 3.6 .01 A Ru 1740
&k CabkyAN ¢ T0 Gutdt.s 19,1 145 bt 0 H.8¢ 17,8 9,09 8,86 1m,$
7 furs:,S TU LawF (kK 17.R o U0 H.BF 17.1 b.0? A, 17,8
29 Laxg C TO SILyFRTON 1741 Iy 740 BB 16,R Boat 9,n] 16,0
31 OUTEALL TU CSHRN 0 L4 1.3 Tu, K, 99 14,3 L 0,M8 el
53 NUTHALL TO Kib C9EFK 13,2 2.0 Tu,6 b, bk 11.2 Y.uh A,Re 18,
3S RIG M=ELK 7o wILn ¢ 11,2 3,4 1150 bt 1n.9 B.57 .81 lo.7
37 M1 TN KEE DGR NUT 7.8 .9 119.6 [ 7.7 b.IR R,RL 47,0
50 ouT TO Guyy ~,0 1.9 12740 (e 6.7 outlR fuRe to.z
un fyys3 T0 PLUE FHEEK S.0 2al 1270 &.82 4.7 Bo0? FLRS 173
L2 Pl'c € 1IN CusLN Ply 2.3 el 13840 £.5¢L o0 Be 9 8,54 1.y
ul S FRX TO Gu11s 167.R 3.6 6S0.0 b.57T 167,.4 .58 A.ho  1/.5
4qu Gu1sS TO aduly CHK 16U, 7.9 4S90.0 e.7¢ 16%,4 teoh f.90  toe?
b 4Ly € TG =NSF kK 154,.3 5.6 L9u. 0 &.7¢ 152,7 d.09 .72 'v.e
L RPOSE € TM X{LLAKMtY 1%2,7 Y 458,90 [y tub.h E.77 P.Se 1w.2
50 “ILL O TP fLeCv | ave Yub, h /e 4hd. 0 [N 139.4 .56 L B
52 AUT TO CN&LENE LAKF 159,84 B0 ubo. ta31 151,4 [ .31 2040



16

* ot a8 F LNAL SUMMARY * % * x5

SPUXANE RIVEK RELION NUMHEK 2 AUGUST 19673

NIIMRER OF R''ny = 0 TARGET NN, LEVFL = =,00
SEASOY O YR, = ayun MEAN TEMPFRATIIKE  =18,35

N TLENTIFICATION ROD CONMCFNTRATION RFAFRATION  TRAVEL HEEN Ve AN rEat

OF OF AT START AT FND vaLte Tive VFLPCTITY DFPTH  WINTwW

REACH QL ACH (re/1) (v6/0) (BASF F) (ueyS) (FT/SELY  (FT (P73

cease Ssesrestentseseanrer  sserses ceessre crescens ettases seesere seeete sceaus
1 Gul1n 7O LUty ] .74 13 su02 1,02 .Gh oot SN TR
2 Gulis Tu PRITCHARD C W76 75 32 Wl 1.03 99 11e.75 QAT
u PRITCRARD € 10 HEAVR RO T 31 «138 115 1,11 122.85k [VEANLEN
s PEAVFR TN GRAAY CRK LR V7o L1 LY $e0? fovh 129,57 AN
A GRam' TY STréPOAT .77 T4 25 218 1615 1% 130Gant PGOLAY
10 STFLvnNaT TQ S=Fa( .78 W77 22 17 1417 1,48 1335475 e uSnR
17 S<FaC TU N §FO~K .78 77 ] R 1019 1,00 132492 B VAN
14 NOFORK TN Rul3n Re RO .37 141 $eb2 1221 17¢,50 cunlan
15 Gui3n 7O § AR CNAl RO .79 37 SO04 1.57 162¢ 171.723 «GNY2F2
16 Mau TQ pEAnSAN AT a8 7P 225 1elb PS5 24} LAY 72
18 PLAD 10 wurje~ts .98 .9 1,73 o119 1.59 W49 2..57 sutell
20 GLLO TN S aGReT e w .97 .97 .95 «v70 1.67 WRD Pk FRC AP
e’ SLTHAUS Tu C2.vuN C .97 25 92 179 PetR shB L Tk NI
e3 Yoed TN GeM CyTRaLL DY AU RY7 L0092 1.60 ohy lols¥ SR
25 GEM NUTRALL TO 5 rRX% AT BT .82 128 1.91 W77 teays W(ND717
2h Fatly™N L 10 Ryt 51,5 .92 .02 W49 015 1.76 1.08 35.kF Lon2hy
7 fa181.5 T LErt MaX 02 L1 sl P 1./R tot0 3a.en ey ?
e° Lare L TN SELyFeTOM .02 201 o 070 L.ty 1.ty 3n,a LufeN ot
31 CUTEALL Ty «Saow N 1.71 1.70 TS PR [P X} 1,40 3h.er LR R
83 CoTHALL TQ ulL CFPEEK 2.50 2,07 L8 Y 1 .68 1o1e I5,uk eefetin
35 RIf ChEE¥ Ty mILn ¢ 1.97 1.91 . s sl12 1 .85 1.30 do.s? R
37 MILO TO KpLLOGA AuT 1.R8 187 .35 U229 1. HA Lo iteA
A9 cUT Ty LU 2.53 2.ug ] W7s 1.54 eulfLTs?
un Guyld TUu RTE FaFLK 2.02 Pt e 24 100 1.56h BN
w2 FI'E C TN COALY fly 2,4 2.0 Lou LURK {50 L RGRuA
us S PR Ty (413> 1.24 1.20 Wi 175 1e¢5 I A
ua Lui3sS TO awduly CRx 1.70 1413 o asky 125 SOPGRCE
uh 4Jiuly € 70 =05F fwx 1.,P9 1723 N7 vehl Y IR I
R CoSe € TR KDL LARMey 1,60 .2k B suli) e LA
59 Kill U Y0 FLeCx LaKe 1,45 14731 S 518 kS 2.75 1S9, eu 017
52 CuT TY (haleNE LAWE 1,47 1,31 NS «573 +AS 2eTu 1%9.7% 00Ul S7



4

nn,

REACH

avsos

s« & » = % F I N AL

SPUKAMNE RIVER REGIUN NyugkR ¢

NUMRER OF Rify
SFaS0' OF YR,

0
ayn

IDENTIFICATION
[Ud
RpagH

Cererecersssvsasrae

FU11D TO LU11S

Gut)S 10 PRITCNARD C
CRITCRNAWD € TL WFAVR
AEsyER TAO RngA™ CRX
CRAwM Ty STEAVMAGAT
STFa¥pNAT TG0 Sere=C
Safal TQ . FNRx
AOFGRK TO CuIln
Gulsn TQ 5 #R= ChAL
Y34 TC pEaRiaN

Frep 10 HeNTES S G
COLD TN S auSnTyw
SLTRAYS Ty CAnvpN €
Mo,a TO GEM DUT-ALL
neY OuTeat TO S FOK
canyon € TN Gyv3e,5
Culst,s TG L2kE (X
Tare L TN S yrwTCM
CUTHALL Ty uSpllav N
PUTFALL T BTL (WLEK
RIN CWFEX TQ m7Ll €
MR N vl LALn Nyl
nuT Tu Ghy3s

fyr3dy Ty RI14GF RFEK
PIUE € T™ Cuelh Ply
S Frx Ty U3y

fut3S T6 (July CRK
ajuity € T8 K085 (kK
QUSE ( Th <1LLswheY
KILL © T2 Hpdux Lavt
AUT TC CNeleNyL LARS

NH3eN CUMCENTRATIUM
AT STARY AT EnD
tHny/l) (¥u/L)

e e sesveen

«030 012
012 013
+010 LO0R
£ 007 L004
004 .00
004 003
N5 <005
L0048 2008
004 00
» 030 U0
2 GR8 075
suee 025
(20 022
030 7
W28 -2
023 L0722
oee 071
002 £020
020 L0ty
,019 LS008
«01¢ 012
012 012
012 013
DR N1e
013 sutt
«000 bu0b
005 auts
«0NS G0y
$GNY W06
«oNu 00U
00U VIO

SUMEARY & = 5 3 ¥

AUGUST, 19569

TARGET DO,

pFAN TEMPFRATURF 312,35

n2ern, COACENTRATINN
AT Sy aRY AT END
Mo/ (G/L)

Csasres tsevres

DUk Uk
Nk 2006
WPt 004
L0 103
L FIUYR}
NI ,003
LY 003
N7 L0027
P02 SN2
SO OO0k
DA SN0k
WN(A JOuk
) SN0k
SO0 R FEUNE
ALA 00k
NEA «LOA
JACA L 0QA
N0 0Ok
OCH DUk
008 WO0h
00U L0804
SNEU 004
LOC U [aEvE
ohul bR
L0CH ARVE
S0G3 .N01
L0073 0073
W O03 .03
003 002
002 007
.Ne? SN2

LFVEL 0N
\

NMOTaN CONLERTRETTLN

AT START AT Er0

(HG/z1) (Musdt
L 020 su?y
$071 b2
070 021
0Pu 671
b7l .57
P e ?]
021 Ul
su?l sU?1
$021 021
020 G20
. CPv P20
20 020
GPU 20
.CRy 20
020 P20
LS00 020
L0PY w20
s 0”2V YRSt
Y] suaT
020 au?t
] PETEAY
.07 070
020 e
CP0 L2y
0Py v?]
el U
W71 . (21
.21 W23
.021 VRS
$ 0?1 2
.21 .22

Phuek LDACENTRLTICA
AT STANT AT £ty
(sl (~~/L)

RNt soerace

- P Mo
Y Y]
R rao
ru? JhEr
shen ez
el JNuf
Ty ML
) M
NI LA
e ? «C3F
ooy N85
L34 R
$fa Rl
N e a7
DR Y LAVE
Wh3Q AR
m30 W sc
Fats L05C
L0 W50
o0 o Nt
Y e 47
L7 Y
NN Ny
W07 W PAR
Lha JAaC
LPu R
LDl aNu7
Loe? P}
RO JONT
LS00 SN2
L2 PR



£6

ND,

REACH

LI I N T S

SPOXANE 'RIVFR HFGIQN NUMHER 2

NUMRER OF RlUN = 0
SEASQON Or YR, = ayus

IDFNTIFICaTION
oF

Rpacw

seeesssererersrnsnane

Gul1to TO GEL11Y

GU115 TO PRITCHARPD C
PRITCHAKD € TO REAVR
REAVER TN GRAHY CRK
GHANM TO &TZamnQeT
STEAVYENAT T0 S-t=C
SefFal TO h FNRK

N FURK TD Gugse
Cuisn TO S FRK CPAL
M34 TO DFANKHEN

NE&D TN HUMTERIS
GULD TO SLaunuTeR
SLTACUS To CanYyur C
Meed TO REM CUTHALL
GE't QUTFALL T0 S FRK
CaMyON C TO f413y,5
Cd13145 Tn LAKF CK¥
Lake € T0 SILyFrTON
OUTHALL Tp OSwitan N
OUTraLl To 816 CREFK
RIG CKREEK TO MILO C
MILQ TN KpLLNGR NUT
rfUT TO LU

fu133 TO PINE CRFEX
PIYE C TO COALN RV
S FrK TD Guyls

fu1sS TO wJuly CPK
4JULy € TO ROSE FRK
ROSE € TN XILLARNEY
KILL O 7O RLACK Lavt
fUT TO CNal ENE LARE

aLGAF CONCENTHATION

Al $TaRy AT END
tMeysl) (MG/L)
2000 «000
«0N0 «U00
PO 000
000 L
2000 Su00
«0N0 «000
2000 .000
000 <000
000 «U00
« 000 «0no
« 000 <00y
«C00 +G00
L000 VAN
w000 VL]
«000 L
»000 2000
«0N0 VLY
£0NY <010
s 010 cufy
s 0NQ «000
000 S000
« 000 «000
LUN0 000
000 00U
<000 «UN0
«0N0 £000
000 .000
«00Q . 000
000 £0NG
L0000 U0y

000 2000

AURUST1969

SUMMARY =« % x ¥

TARGET 0,0,

MEAN TEMPERATURF

COLTF CONCENTRATION

AT START
(4ENy/100)

P00,N
192.4
19¢.3
192,n
186,A
tab, U
{85,%
I02.0
267,
200,n0
199,00
19n,2
197,8
20,0
199,060
196.0
19%,R
195 ,A
25U
21248
211U
Po7.1
14,0
07,8
00,1
FUT
ev2.?
r82.9
2IS.A
PolU,2
25t .U

AT END
(MPN/100)Y

LRI R

192,46
102,64
191,9
166,58
183,9
164,3
foa,0
297.1
295,9
198,1
197,58
197,48
195,8
19R8,7
197,3
195,R
195.,S
198, A
?53.5
T,
269,44
Pbh S
397.5%
3gu.9
2497,.4
r97,°2
?83.4
276,23
FIN
251,88
287.9

LEVFL = «,00
=18.35

MET=1 COMCENTRATION

AT START AT END
(G700 (MG7L)
cesesce teenene
000 AL
000 «0NQ
00U s 00
2000 R vy
00y 000
006 Le00u
000 « 000
«000 «000
2000 0N
000 VLD
000 VRN
00 U090
000 AN
3,970 3.7y
3.527 2.99%
1.1h4 14150
1.150 1144
1.170 1ol
1.100 lel0u
1.102 1e095
S025 Lcfu
« 787 /RS
1.6R9 6.577
6e537 6.471
b.LhQ 6,553
1.878 1ov49y
1.847 1.7R¢
1.800 1.7Ah%
1.759 1.6R7
1ebPb l.6f0
1eb14 1.5

MFT=2 CONCENT®ATICON

AT START AT ENy

(Y7L (ma/L1)

esscece seacases
000 000
il «N00
00N 2000
000 JN00
N(N 2030
No0 L 000
U0 000
000 hGo
JPun 000
On N
PR s
oNun £ 000
PR WNGN
SO0 «00n
000 «NG0
JOUN <000
ohan LNQ0
eliyn JNUH
fuh ohn
SL0N 000
LN £000
un 00
00N «0Q0
iy PR
v [
SOt «NO0
000 0G0
i) 0ON
Oy 00
Ouf vy
«0yn $OCN

e



%6

NO,

REaCH

*x 2 2 ¥ F INAL
SPOXANE RIVER REGION NUMBFR 2

NUMBER OF RUN = 0
SEASON OF YR, =

AUG

IDFNTIFICATION
ofF
RELCH

Gullo TO (U115

Gu11S TU PRITCHARD C
PRITCHARN € 7O BEAVR
REAyER TN GRARM CRK
GROFH Ty STEAMRQAT
STEAMBNAT TO SefeC
SmFal TO N FORK

N FCRX TO fuy3n
GU130 TU § FPK CDAL
M3u TO DFafNwvaN

NEAD TN HONTFR'S ©
GOLD 10O SLAUR~TER
SLTHAUS TO CLaNYUN C
Mo 4 TD G OuTkaLL
GEM OUTHALL TO S ¢RK
CANYONN € 10 fu13y,S
fu131,5 T LAKF CHWX
LaKe € TN SILVFRTON
OUTFALL T OSHU'KN N
NUTHALL TU BTG CREFK
RIM CKEEY TU STLN C
MILO TO ®elLnuh NuT
OuT 70 Guill

fu133 TU PINE CRELK
PIvE € TN CpsLN RV
S FRK TO G4135

Gu1ss TO wJuly CRK
aJlify € Tu ROSE CRX
PuSt C TN KILLARNEY
KILL O TN RLACK Laxt
OuT TO CDaLENE LAKE

MeTe3 CONCENTRATION
AT START

(n6zL)

«000
0N0
000
000
000
2000
000
«000
000
« Q00
000
000
000
« 000
<000
<000
«0N0
<600
000
000
. 000
2 0N0
<900
000
000
000
000
000
000
<000
000

SUMMARY «» % » 3

AT FND

(ML)

seesver

000
000
. 000
<000
<000
<000
000
U0
«00C
000
000
000
000
«000
<000
000
£ 000
L0000
000
000
J0N0
L0090
000
000
000
SUNo
2000
000
£000
«U00
«000

AUGUST 1969

TOT W CONCENTRATION
AT STARY

(46/L)

00
000
LONn
SO0
000
<000
000
000
000
000
Noe
000
Nen
«0e0c
000
chuh
000
ot
LQuUn
sNo0
Ouh
000
LU0
000
LOun
«00C
Gut
000
LA00
000
000

TARGET 0,0,
MEAN TEMPERATURE

AT END

(MG/L)

e

000
000
.009
000
Jaoh
$ 000
<000
«000
L00N
L000
L00n
000
L0000
000
000
000
D00
20N
s0g0
L600
L0060
000
000
000
N00
.hpo
000
L000
.Non
000
000

LEVEL =

=00

218,35

CL= CONCENTRATTIUNMN

AT STaRY
(~G/L)

seerecs

2000
2000
000
L0N0
2000
« 000
000
090
2000
000
000
«0N0
<000
UMY
L0000
000
SO0y
2 ule
2.473
2.415
1,5%
1525
1431
1.417
14553

AT END
(Y6

verrena

.C00
.G0C
«000
]
«GNo
L0200
$000
£ 000
000
00D
L0000
Pl
sudig
L0090
Pufy
000
LU0g
2.-32
2,43
2euts
1.587
1,505
Lot
10447
1e353
40
Pl
398
89
. 59¢
P 3Ry

10%=1 CONCENTRATION

AT SIHERT

(vers0

eeseane

NGH
00N
JOUN
LOun
NGO
Npn
0N
LO0n
vl

AT END
tvr/L)

.00
PRy
« NG00
000
N0
[RaAY
.00N
N0
fon
AL
FRakaie}
00
L0000
fNee
000
iy
0G0
R
et gf
gy
£ 00D
090
00N
P
<000
SEO0
N0
00
20N
At
LO0H



%6

NO,

RE&CH

6 xr FLNAL

SPOXANE RIVER REGION NUMBFR 2

NUMBER OF RUN = 0
SEASON OF YR, = AUG

IDFENTIFICATION
of
QEacH

Gu1)n YO rnugis

Gu1i{sS TU PRITCHARD C
PRITCHARD € T BEAVR
AgdyER TN GRAan™ CRK
LHHamM Ty STEANROAY
STEAMBNAT TG Sefe(
§-Fal T0 N F0SK

N FCRKk TQ fui3n
64130 Tu S HRK COAL
M3y TO LFanMAN

MEAD TN HUNTERIS G
GOLE TO SLAYR~TER
SLTHAUS T0 (ANYUN C
Mp,4 10 oY OUTFALL
GEM DUTHELL TQ & +RK
CaNvyNN € TN ~gy39,9
fut31,5 70 LAaKF (WK
LakKE € J0 SILvFKTQN
NUTFALL To QSnitRn N
AUTEALL T BIS CREFK
AIG CHEEK TO MTLN €
MILY TO ®pLLoown NuT
CuT T Guyl3

Gu133 TU PINE CREEK
PIVE € TO CpsL™ Ry
R FRX T0 Gui3ls

Gu1sS TY wluly CRK
AJULY £ TQ ROSE CAX
PUSE C TN KILLARMEY
KILL O TN RALACK |aKt
OUT 70 CDALENE LAKE

MeTe3 CONCENTRATION
AT STAR]

G/l

«000
2000
20090
« 000
<000
000
000
«000
s 000
000
000
0090
N0
000
0Ny
000
<000
«000
«000
«0N0
.000
070
2000
000
000
000
«000
« 000
«0N0
.00
000

SVUHMARY » »x *» 5

AT FND

(ML)

sevo s

L000
. 000
L 000
000
L0600
000
000
L 000
000
000
009
2000
G0
000
<009
000
000
000
.00
.000
000
+0N0
L0090
00y
000

000

AUGUST 1969

TOT & CONCENTRATION
AT START

(M6/7L)

000
000
LoD
JOga
«NO0
000
«N00
.000
00
000
N0
<000
LN
LO000
000
coun
000
ot
JOul
»N00
JNuh
SOUe
By
0uh
.NuN
U
000

TARGET 0,0,
MEAN TEMPERATURE

AT END

(MG/L)

000
000
s 009
Y
000
2000
000
000
00N
000
000
000
000
L0000
<000
000
SO00
W00
GO0
Lhon
JG00
.000
00
JHOn
J000
000
2000
000
.N0N
L0000
000

LEVEL 3

=00

218,35

CL= CONCENTRATTULN

AT STARY
v/l

sesrses

400G
000
el
»COQ
L0000
«0f0
000
000
«0NQ0
« 000
«0NY
«UN0
000
]
«00UL
.0N0
+00U
2.6l
2.u73
2.613
1+45%
1595
1471
1.637
1,553
v}
P
+ 3%
395
399
386

AT Fun
(Y670

«CPo
«00C
«0N00
el
ond
2020
0090
«000
«0rG
.00y
000
Lny
VIR
0090
eudy
000
ufg
24932
2?3
2etel s
1,587
1595
fecl?
1,417
16353
Ldng
DL
« 394
« 393
«59¢
«3Rn

108N=3 CONCENTRATION

AY S)eRT
(“LsQ)

EEEEERY

LNGN
000
SO0
Uy
000
OYn
.00
LN
PR

P

Lo

AT £VD
{va/0)

vevsaen
WO00

107
00



)

LRI B ]

Invalt

SPOKANE RIVER REGION NUMBER 2

NUMRER OF RUN = 0
SEASUN O0f YR, =  aUR

NO,
OF
HEAPWATER

sseveceny

i
2
3

ND,
OF
STRETCH

!
2
3

INITIAL
FLOW
(CFS)

117.0
1,0
13,0

FIMAL
FLOW
(CFS)

117,0
1.0
13.0

SUMMARY* « ¥ x »

AUGUST 3969

TARGET D,0, LEVEL = =,00

MFAN TEMPFRATUKE

AUGHMENTATION
REWQUIRED
(cFd

“eacersavense

.0
«0
.0

=18.35



96

REACM

52
S0
4R
uh
44
ul
15
14
10

42
49
39
37
35
33
29
27
26
22

DEP, VAR,

283071401
«BUZR24OY
«B8S6N8+01
«87233401
«890°9+01
WB6TTUsDY
s 85555401
«BRUSH+01
«86237+014
SB70US+OL
«83935+01
N PELEY
«BS5L33401
«BR2S64+01
W8R23I2¢+01
«BR1PB4+0Y
$8R108401
«B8R5R2401
90129401
+B88773+01
«BRBES40Y
092301401

8,300

0000000000 W

DO AT KEACH END (MG/L)

9.240

-

DO 00000000V ODOCCOOOO OO



96

REACH

52
S0
u4An
4h
ug
43
15
14
190

42
40
39
37
35
33
29
27
26
22

DEP, VAR,

«B8307140!¢
JBUZR240T
$8S6NE401
87233401
«89029+401
«BATTUSDY
«8S885+01
» 85056401
86237401
WB70UB+01
«839364+01
fBUUN2+0
«B5033401
WBR2RA40Y
288212401
«BR1PB401
WBRLI0B+01
«BRS5A2401
W9N129401
»BB8773401
BREES401
e92301¢01

8.300

000D DIOO0DICTIOIO N

DO AT REACH END (MG/L)

94240

CO 00000000 COCDOOOOOOOO



L6

REACH

52
S0
gh
4
44

43

15
14
10

R

[

1
¥4
an
39
37
15
i3
29
27
2h
2e

DEP. VAR,

«13002401
13078401
«128%0+01%
«12313+01
«11275+01
s11991401
7907 1=00
«79657=00
e TH55¢2=-00
$7U327-00
W74A090=00
«7398%=00
22941401
223725401
e2u21940%
W1R747401
$10182+01
2U702+01
«9NBRS-00
«Fluug=00
«91812=00
. 95208-00

-
-~
Al
(=]

DOO0O0OIDIDIOOODRARE RO DD

- "

BOD AT REACH END (MG/L)
2.880

CO000CO00OCOO00OCCOOO0OOCTODOO



86

57

DFP, VvaR,

$34514-02
e3bbUL=02
«3R792=02
«4PBST-02
WHRIRS-(2
eH3nS1-0?
«379548=02
«37359-02
«43101=02
sUPu12=02
«57473-07
W124f2-01
«10Bbb=01
«11795=-01
«1P550~01
S1iEAa-01
PR REVR

ed T

NH3 AT REACH END (HG/L)

<000 030
0 .

0 »

0 L

0 ¥

0 *

0 »

0 *

0 L

0 *

[4] L

0 *

0 ¥
0 »

a *

0 L
n *

I *

O C 000000 CO0OOCO0O0DOOCOC



66

DEP. VAR,

«20347=02
W272425%02
L20409~02
W2hetih=02
2720 7=02
CRBUBeY2
W 2U1NT=02
L2u3Ng=02
«28034=02
WJU1TR=02
duukn=02
eH3521=02
Ju1BI2=02
JH1338e02
s4tono=02
WUhH2B=02
.uﬂOPH-oZ
b60002=-02
«bN29=02
Wb0U3I2-02
WbNUSY=02
bNUT7=02

-
(=3
(=3
(=3

P00 DODOIDDIDOOIIIISO

NO2 AT REACK END (MG/L)

I B

010

COOO0COC OCCCCOOOODDOOO0 OO



00T

LFP, VaR,

e209%58=-01
W 20927-01
AL
«2N/75=014
2N /1u=91
2hbte=01
WCNuAT=0lL
205k 0=01
«276%95=01
2N 17u=01
W2 7N7=01
«2057n=01
20552=01
W 204098=01
2Nu27-01
L2767
sZNUN3ag]
NS4~ 01
W2Nun}agd
v2N33u=01
2030501
e 20305~01

020

OO0 DO0DODIDIDOOIDI IO

~NO3 AT REACH END (MG/L)

030

COONO0OQOBO0C OO0 OOO OO



00T

LFP, VAR,

«20958-01
«2N927-01
CNBFRy=01
2777501
W 2N71u=91
2h61e=01
W2f5AT=01L
220540-01
«21695=01
«2n174=01
S2NTNT=01
2057n=01
W2R552-01
«20498=01
2042 7=01
e2Nuni=0t
PENUN5=01
eef524=01
s2NuN1=01
1 2N33u=01
W2N305-01
«20305-01

.
o
N
o

DO0ODO0ODODOIIDDIOOIDIOIIDOOD

NO3 AT REACH END (MG/L)

030

OO0 NOCOOCTOOMNO0OO0COTO



10T

REACH

5?
50
qA
4k
ud

1S
14
10

42
un
39
37
85
13
29

26
22

DFP, VAR,

eHdS24=-01
e520ik=01
su87%0~014
su?dBuspl
L LERI T
WUuGTE-p1
WUSU4ARQ-DY
WuBQR5=01
vU4ReTn=01
¥575Tu=014
249000 =01
WDUeu /=01
s IA0RZe0])
W SR2Rn=01
BXCLELT A
0 57335=01
AT 8un=n1
e 89935=01
s SRHQG-01
W3RTRU=01
+ 3R553=-01
«35926=01

s,

1
PD4 AT REACHM END (MG/1)

+ 030 060
0 * 1]
0 * 0
] . 0
0 * 0
] » 0
0 . 4]
4] * - 0
0 ® o]
0 * [}
0 * 0
0 L 0
0 * 0
0 * ¢
0 L] i
0 ¥ 0
0 x 0
0 » 9
0 . 0
0 * Q
0 * 0
0 * ]
0 * 0



(40}

REACH

DEP. VaR,

e23791403
25182403
f26UT9403
27627403
T4 P LIELN
29215403
29588403
277006403
«1Ra3+03
«1R800403
«1P0N140%
L 10259403
229783403
«3N4RRLQ3
280707403
f2hBUS4 0D
2 2AY384+03
«31180+03
10455403
1507403
»195R54 0%
19579403

13,000

0

0

0

[}

0

0

0

0

'y

L

On

0 L 3

0

0

0

[}

0

0

0 »
0 *
0 .
4] x

COL AT ReaCH FND (MG/L)

312,000

COO0OCO0OO0CO0OO0ODOCO0COOO0DACCROOCO



[44)¢

REACH

52
56
1
4b
40
43
15
14
10

8

&

1
4
40
39
37
358
33
29
27
26
22

DEP, V&R,

+ 23794403
225182403
«2h4T94p3
27627403
SRR
e d0215+03
0 295844+03
221 00+03
«1RUZI+Q3
«1R3500403
e1fEN1+03
$ 19259403
2297u3403
«3NURARLQ3
S507u7403
«2hbUL4(03
s 2hYT3+03
«31110+03
«10465+03
«17547403
»195R5403
195794903

183,000

OO0 DAI A BRI DIODD

COL AT RLACH FND (MG/L)

312,000

»
CO0OCORLOO0CORCOCRCOOORCCCOCO



€01

REACH

L2
40
4R
uh
ub
43
15
14
10

42

39
37
3S
83
29
27
2h
22

DFP, VAR,

015278401
16057401
2 1ABAB40Y
«17609401
17798401
LELI-L ]
00000
00000
200000
200000
«0NCHQ
00000
eb635u7401
«64707+01
s655A7+01
e TRS0L=00
«0Mu10N=00
2 10GUp+DT
s11106¢01
«11u78+01
e11505401
00000

HM{ AT REACH END

«000

*®DIODTODIDOD AR RN RROODDDOO
-

(MG/L)

6,600

OO0 O CO00OOOVOOOOCOCOCOQOOO



v0T

DEP, VAR

«SBE2T=00
«3R9AL-00
$3030§=00
PEAE-TI-E ]
WUNYN0~00
«ungnrg=po0
00000
«0nONO
«00000
00000
S0NONY
00000
13530+01
10175401
$1U175401
«15050+01
«18571+01
«24129+01
«2USPu+QY
«0N000
00000
<0000

CLe-

000

" RPOODOIDOO KRR AR RDDDIODOOD

AT REACH END (MG/L)

* 5 on»

*

2,450

»*

»
CO0OCOCOOC BOOCVDOOVDOCOTEC O



Program

Typical JCL + -« - -

Subroutine BLEND .
Subroutine CMIN

Subroutine DOEQU .
Main Program . .

Subroutine DOSAT . .

SECTION IX

PROGRAM LISTING

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

GETCON

K2CAL. . . .

NEWIN. « « « « « .

PLOT « « « + &

PLTSET

REINI. - -

REPRE -

RMATC -

RUNON+ ¢ ¢ o ¢ « o

SCAN =+ » =«

SETOPT -

TRIBD

105

Page

106
10¢
107
107
109
116
116
123
123
127
128
130
131
131
133
137
138

139



TYPICAL JCL

A typical JCL deck for executing a DOSCI run is listed here. (JCL
variations may occur according to machine or installation).

// EXEC FORTGCL,REGION=160K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL, (5,5)),

/ /DSN=&LOADSET , DISP=(MOD, PASS) , DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120)
//FORT.SYSIN DD *

DOSCI FORTRAN SOURCE DECK INSERTED HERE

/*

/ /LKED.SYSLMOD DD DSN=CN1752.ZAS.DOSAG(DOSCI),

//  UNIT=2314,VOL=SER=WYLBO2,SPACE=(1024, (140,10,1),RLSE),DISP=(,KEEP)
// EXEC PGM=DOSCI,REGION=160K

//STEPLIB DD DSN=CN1752.ZAS.DOSAG,UNIT=2314,

/ /VOL=SER=WYLBO2,DISP=SHR

//FTO6F001L DD SYSOUT=A

//FTO5F001 DD *

DOSCI DATA DECK INSERTED HERE

/*
/!
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OO0 e NoleNeRaNe)

s XsNeXe)

OoOODOO0O

OO

SUBROUTINE HLEND

COMMON/BLOCKS/JJ KK 11 .
COMMDN/BLOCKI/LONDZ(10020)+CONDI(20¢20)¢CONDE(20420) T
COMﬁpN/MISC/IOoCALCKZ-NFLONvNCON

STEPw}Y
ADD TWO UPSTREAM FLOWS AT A
JUNCTION TO GET DOWNSTREAM
FLOW,

CONDI(KKeNFLOR)=CONDE(JIJeNFLOW)¢CONDECIToNFLONW)

STEPr?

CALCULATE DOWNSTREAM pOD AND
D0, BY USING A WEIGHTED MASS
BALANCE FORMULA,

DO 3 I=14NCON
CONDI(KKy1)}=((CUNDE(JJI¢NFLOK)XCONDE(JJ 1))+ (CONDE(II4NFLOWI*CONDE
A(1101)))/CONDI(KKINFLOW)

3 CONYINYE
STEP=-3
RETURN TO CALLER (R M AT C)
RETURN
END

SUBROUTINE CHMIN
COMMON/BLOCK2/JNIT(20)F(10)9C(11)
COMMON/BLOCKS/JJ (4) yRMLOW+MAXyCLOW

STEP»1

FIND SUBREACKH WITH LOWEST
DISSOLVED OXYGEN LEVEL AND
RIVER HMILE AT WHICH IT CCCURS,

RMLOW=F (1)

CLOWEC ()

IF(MAX EQ,1) RETURN

DO § I=z=2¢MAX
IF(C(1).GE.CLOK) GO TO 1§

CLOW=C(I1)
RMLOw=F (])
CONTINUE.
STEPw2
RETURN TO CALLER (D 0 E 6 W),
RETURN
END

SUBROUTINE DOFQU

COMMON/MISC/INsCALCK2 1 NFLOKINCON

REAL IO
COMMONZBLOCKS/JJ(U) ¢RMLOW  MAX CLOR ¢ NTRIBCIO) ¢ QUPyFINL(Z) 2T Ay
AICH R INLAN(I) e NSk VEL

REAL Ko
COMMOM/RLOCKT/CRMINCIOO0) s DATACLOO0sU0) ¢ FINISCICO0¢50) ¢ RIDENT
¥(10005) e KADPT(100)

COMMOR/ZRLNCKZ2/Z7INIT(20)0F(10)0C (1L
COMHON/KCHYAR/CCLE(600)4DOR2(160)
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P

60

70

17

owm

22

COMMON/TEMPER/TEMPAVTEMREACIO00)
COMMON/WORKT/XCUNT(Z20) /nRKE/XCONE(20)
COMMON/CONREG/DOWBON oy HA3 ND2 e NO3¢POLIALG ¢ COL ¢HML yHM2 ¢ WM T 4HYyTOTN
COMMON/CONENN/NDOE s BODE e NHIE o NOC2E ¢ MNO3FE WPOUE Y ALGE s COLE s MMIE¢HMZE o
RRMIE s HME ¢ TOTNE

COMMOM/OPTION/ZTENGZIK24ICOL ICOHB

COMMON/OPT2/ZINEFAVY o ITOTN

REAL NHAI«NOP+NDIeNHIE G NO2EINO3E

DIMENSION ARIM{3) s ARQUT(Y)

EQUIVALENCE (ARINeDO) s CAKOUTDOE)

DATA HBULNKeASTER/) tylxty

MAX=10

IFCICOMBEQ,.18) MAX={

XMAX=MAX

DELRI=DATA(TA.T)Y/XMAX

IF THE REACH LENGTH 1S ZERDO, SET END CONDJITIONS YD STARY CONDITION
IF(DATA(TAYY) NELO,) GO TO 70

DO 60 I=1ynCON

XCONE (TY=XCOMI(])

GO 10 30

CONTINYE

ysur=on

TSUM=0,

HSuM=0,

AVKe=0,

DO 20 I=tyMAX

2z1

FCIY=DATA(TAW2Y~DATA(TAWY) ¥Z7/XMHAX
DELUZOUPHNATACTATINZ/XMAX
VEL=DATACTAIS)*CELN4¥DATA(TAD)
DEPRDATA(TA21)4DELGxDATA(TAY22)
TRAVEUALALTA® 1) Z7XMAX/Z{VEL*1ba56)

IF(ICOMR,EQ,18) GO TO 22

CALL R2CALCOEP)

IF(K20PT(IA) o NELS) DOK2(IA)=K2*¥{,0159«%(TEMREA(IA)=20,)
IK2=0

IF(K2DPT(TIA) «FQ.S) IK2={

TOTFLO=DELQ

IFCI NELY) GO T0 &

DO 17 Lu=1+11

ARINCLM)Y=XCONT(LM)

KM=0,

DO % K=1¢3

MMaHMe X CONT (B4+K)

CONTINUE

CALL GETCON(IOD«TRAVYAU,9sIAWDEPeVEL)

C(1)=D0t

AKZ2=DOK2(14)

TE(R2OPT(IA)LEN,H) AK2=CALCK?

COMYINUE

MSULEHSUMGDEP

VSUMZYSUMeVEL

TSUMSTSUMeTRAV

IFQICO~ALEQL1EY GO Yo Pt

AVRKPTAVR2 4 LK D

DO 10 K=1ei 9

AH]!,.(H):APUUT (K)

IF QY EQAX) G0 10 20

CO 15 JL=1+7

ARTNVCOIL)= (AR CIL)*DELO+DELGI*DATACTIAVT4TIL)) Z7COFLI+DELNY)
00 6 TL=Hlt
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102
123,
124,
125,
126,
127,
128,
129,
130,
134,
132,
113,
134,
115,
136'
137,
138,
{39,
140,
141,
{42,
143,
144,
145,
1486,
147,
148,
149,
150,
158,
152,
153,
154,
155,
156,
157,
158,
§59,
160,
164,
162,
163,
164,
165,
166,
167,
168,
169,
170,
174
{72,
{73,
174,
175,
177,
178,
179,
180,
1614,
182,

16
20

32
30

40

ARINCTLI=(ARINCILI*DELUSDELOI*DATACIAIY64IL))/(DELOL+peL Q)
CONTINUE

Call CMIN

TF(ICK,EQ,0) WRITE(NJI9100) TAYDATACTIAG2) ¢ TOTFLOSCLOR RMLOWSY - -
$XCONT (1) 2104 4y CONI(2) 1 BODE

00 18 Lheyetry

XCONE(L™M)=akQuT(LM)

CONTINLUE

DILUTE THE CONSERVATIVES

DD 32 LMz12.ngON

XCONE (LMY= (QUP*XCORECLMI+DATA(TACTIXDATACTIA,16+LM))/(QUP+DATACTIAWY
¥))

CONTINUE

FINIS(IAy $)=14

FINIS{IAY P2)=DATA(IAZ)

FINIS(IAY 3)=0ATA(LAVY)

FINIS(IAy G)=AUP+DATA(IALT)

FINIS(I&As S)=cLOW

FINIS{IAs H)zRMLOu%

FINIS(IAe 7)=xXCONE(Y)

FINIS(IAs HB)zaAVK2/XMAX

FINIS(1A,y 9)=TSuM

FINIS(IA«LO)=VSUM/XMAX

FINIS(IAs11)=xCONE(R)

FINIS(IAGLI?)=0,

FINIS(IAs13)=HSUM/XHAX

FINIS(IA«$14&)=xCONTI(Y)

FINIS(IAe1S)=XCONI(2)

FINISCIAvg4u)=pLNK

IFCTOTHE «GT 4 XCONE(12) o ANDITOTNLEQel) FINIS(IA+44)=ASTER

IND=(0

DO &0 K=34NCON

IND=INDe2

FINIS(IA«IND)I=XCONTI(K)

FIMNISCIA¢IND+1)Y=xCONE(K)

RETURN

FORMAT(IIO00F 11 1 0F 9,3 ¢FT742sF10019F1020F9,2+F9,2¢FF,2)

END

COMMON/RLOCKL /CRYINCIO0) s DATACLO0 HO)sFINIS(100950)yRINDENTCL0045)y
¥KPO0PT(100)
COMMOM/BLOCKR2/INITIR0) o F(I0)0CC1E) e TONEC20) e G(SO) s TITLE(PO)
¥TORD(P0¢20) ¢ JUNCC2043) o INITCLIG)Y « LAUG(P0) ¢+ DOL(I0) s TRFAC(IO)
COMMUNZRLOCKS/CORDZ(IN+20) s CUNDI(20420) s CONDE(20¢20)
COMMON/BLOCKA/TENHO(12)Y 2y TOMCH(20510) s HWFLOW(10412) ¢ TRFACNCIO) ¢
XSEASON(12)
COMION/BLOCKS/JJ e KKe T BoRMLON s MAX s CLOWeNTRIBYNREASNINITINIUNC
AELEVIDOLEVITF e TENPoCSAT o MeOUPsFINLFINCoJAsTAWICKyFINLNGDELQY
ENTINJ e K20 VEL ¢ NSEAS Y HRUN THN
COMMON/ZCONAEG/COLYBON i NHEaNO2eNQTPCUVALG DOy HM
CONMMOH/CONEND/ZCOLE o HODE «NHIE ¢ ND2E «NO3EvPOUE 2w ALGE « DOE
COMMON/AORKL /aRK(20)

COMMUN/WORK2/ZaRK2(20)

DIMENSTION AREC1)Y0IRS(L) v ARCON(TL)

EQUIVALENCE (AK34CONDZY o (IRY4JI) ¢ (ARCON,THKENL)
COMUONZCOLST/ZIRACUL ¢ AS0D v 2 CHYOC o THRM B VOLITK e THVOLK ¢ BRODC
$UODN s HODPC e RODOND ¢ NOREFR G GRUAX ¢ THEORMX ¢ CHr DA G HOKA YRy %R 08910 2N030
FMHNHS g g APRANF 2 SReAND G ATy BRRBONcBREP AN BRROHE yHENOD

B AHMR (AN G ATOR  ATC S PIHME PIHH2  PIHME CHMO2C y CHYMOZC ¢ CHHOAZ CHHMODAS
Ay MAKLD g HMKATY
COMMUN/REEVAR/COLK{LG0) ¢BONKLLOG) ¢BOOKSLE00) ¢ NHIXKLL00) ¢yN02K(100) s
FEXTK(I00) 9 LOK2C100) ¢y HULIK(L100) ¢RH2{100) HN3K(100)
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183,
{84,
185,
186,
167,
188,
189,
190,
191,
192,
193,
194,
195,
196
197
198,
199,
200,
20,
202,
203,
204,
205,
206,
207,
208,
209,
210,
AR
21,
213,
2id,
215,
216,
217,
218,
219,
220,
2248,
222,
eel,
224,
225,
2206,
228,
229,
230,
231,
232,
233,
234,
234,
236,
237,
233,
239,
240,
241,
2ue,
2us,

COMMON/TEMPER/TEMPAVITEMREA(100) ySATREA(100)
COMMNN/OPTION/ZIFNeIK2 e ICOL s ICOMB e INKHI o INO2 e INO3yIPOUsTALGyIFIRST
COMMOU/OPTZ/TIREAVY ¢« TTOTNeICHLOR

COMMON/OPTI/IP s INH IN2y IN3
COMMON/MISC/TI0eCALCK2yNFLUWINCONYTOTFLO

REAL NOREFR

REAL NH3¢t102¢NOT MPOUZMINOT

REAL MZ2HD3IWvMNHI oML «NReNRIKINO2Ke 10

REAL NH3IE«HO2CNOIE

DIMENSION AMONTH(12)

REAL K2

DATA AMONTH/ZHOCT ¢ 3HNOVe3IHDEC + 3HJAN SHFEByIHMARy 3KAPRy 3HMAY y
¥ IRJUN g SHIUL Y 3HAUG » 3RSEP/

DATA ENDF/URENDF/

DATA LABL LABR2/IFILEYyt Fu31/

DATA LABS LABA/ZIFILEtYyY 6 1/

DN 2020 I=tet2

SEASON(]1)=ArONTH(I)

2020 CONTINUE

ZERO OUT QUANTITIES
00 101 I=1+ 9600

101 CRMIN(I)=0.0

DO 102 I=14641

102 JNIT(I)=0

DO 103 I={ef000

103 AR3(1)=040

DO 104 l=14342

fo4 TEMMO(T)I=0,

DO 106 I=1,100
TEMREA(I)=0,0

{06 K20PT(1)=0n

DO 107 I=1+32

107 IRG5(1)=0 .

DO 108 1=1943

108 ARCON(TI)=Z040

DO 109 I={s700

109 CoLK(Id=n,0

DO 1310 I=1+20
#RK2(1)=20,

110 wRX(I)=0,

[pEe e NeNel

NizS
NJsb
NFLOWz=20
NCON=16

HRITE (64+2055)

2055 FORMAT (1K1

STEP=y
RLAD AND ECHO WRITE aLL INPUT
DATA (FILEeA THRU FILE~1),

WRITE (NJs901)
GO! FORMAT (39X (37H*x % ¥ FILE A = BASIN TITLE * ¥ ¥%.//)
WRITE (MJi16G1)

601 FORMAT (157 U40OHCARD NAME ,
* LOH OF . v/
* 15Xy UOHTYPE RIVER
¥ LOMRASIN /)

[{R} READ (HI‘]) 0”’11'[>L”‘2'(TITH('I).I:1,1ﬂ)
PRITE (RJaT787) OUNL DU CTITLEC(IY 1103 8)
§ FORMAT (2044)
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240, "

2u5,
246,
el ,
2ub,
249,
250,
251,
2524
253,
254,
255,
256,
257,
258,
259,
© 260,
264,
262,
263,
264,
265,
266,
2674
268,
269,
270,
271,
272,
273,
274,
275,
276,
277,
278,
279,
280,
281,
282,
283,
284,
285,
286,
287,
288,
289,
290,
294,
292,
293,
294,
29S,
296,
297,
298.
299,
300,
308
302,
303,
304,

°7

60

T37 FORMAT (15X 2040)
801 FORMAT (§n1y15%X920404//)
READ (HTa1) DUMLDUMY
WRITE (MJyA01) DUSLyDUMR
IF (OUMy NELENDF)Y GO TN 777
WRITE (NJe902)
902 FORMAT (35xsuiHY * & FILE B » PHYSICAL DESCRIPTION % % %,4,//)
MRITE (NJeHh02)

602 FORMAT (314X 40HCARD NO, OF NO, OF NOo 0
X YOHOF NO, OF THSERT ¢ MEAN o/
¥ {5X s 40ONTYPE HEADWATERS JUNCTIONS REACH
* GOHHES STRETCRES FOR FINAL ELEV, 9/
* 15X s HOMH MAX QF 10 MAX OF 10 MAX O,
L GOHF 100 MAX OF 20 SUMMARY CNLY (FT1)/)

READ (NTe2&) DUMIaDUM2 )y INTToNJUNCIRREAIMTRIRY ICKIELEY
26 FORMAT (2A0,15Xe1299% ed{uxyI2e8X)sttiXeFb,0)

WRITE (NJyB0d) DUALIDUMZYNINIT o NJUNCONREACNTRIBYICKELFEY
BOU FORMAT (15X e2A4e2Xe5(S5%Xe15)¢1UX9Fb641)

READ. (NIsy) DUAf{sDUMR

WRITE (NJsBOL) DUMLyDLM2

IF (DUMY  NE,ENDF) GO TO 777

KRITE (NJ2304)
Q04 FORMAT (29Xe32H¥ % « FILE C » REACH ORDER * % ¥4//)

WRITE (MJ1603)

603 FORMAT (15X ,40HCARD NO, OF ORNER OF
X 4OH ALL REACHES IN FACH STRETCH v/
* {SXy UOHTYPE STRETCH (U

x 4OMPSTREAM TO DOANSTREAM) v/)
DO 10 K={NYRIR .
READ (NI+¢3) DUMIWDUM2YyIv(I0RD(TI¢JI)sJI=14+20)

I FORMAT (244 e3Xe12¢7Xe20(1Xe[2))
WRITE (NJ,800) DUML,DUM2 T, (I28D(1dYyd21420)
B80S FORMATY (15X e2A4y2X01595%X420(1Xy12))
10 CONTINUYE
READ (NIsfi) DUMLsDUMZ
RRITE (NJ2801L) DUMLyDUM2
IF (VUML,NE,ENDF) GO TO 777
IF{NJUNC,EG,0) GO TO 97
WRITE (NJ2905)

905 FORMAT (40Xe30H¥ * % FILE D = JUNCTIONS * ¥ x4//)

WRITE (MNJe604)

604 FORMAT (15X, 40HCARD NO, NO, OF '
3 40+ NO, OF NO4s OF s/
| ] 15Xy 40HTYPE OF UPSTREAM
L 4UOHUPSTREAM DOWNSTREAM v/
¥ I6XeUOH JUNCTION STRETYCH
¥ 40H STRETCH STRETCH v /)

DO 11 Kei o NJUNC
READ (NI#33) DUMLsDUMRsT o (JUNCLTI»J)eJ=13)
33 FORAAT (PAda13XeJ202Xe3(UXy1204X))
WRITE (NJ¢BOL) DUMLeDUMRy T (JUNC(I4Jd) 9 J2103)
BOb FORMAT (1G5Xe2A0912XeI5¢3(5%X915))
{1 CONTINUE
CONTINUE .
READ (NIel) DUMIeDUM2
WRITE (NJeHOL) DUMYDUM2
IF (DUM1  NELENDF) GO 10 777
WRYTE (NJ+906)
Q06 FURMAY (dUXs3IH® % 3 FILE E = HEADWATERS * % t4//)
WRITE (NJ160S)

5 FORMAT (! CARD STCH AUGM 0o 80D NH3=N NO2eN NO3=N PO4=P
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305,
306,
307,
308,
309,
310,
31t
“312,
313,
314,
315,
516,
317
318,
319,
320,
321,
322,
323,
324,
329,
326,
327,
328,
329,
330,
334,
332,
333,
334,
335,
115,
137,
338,
339,
340,
3aq,
342,
343,
344,
345,
346,
347,
348,
34q,
350,
351,
352,
353,
354,
355,
356,
357,
358,
359,
360,
360,
362,
363,
36U,
365,

27

607

907

606

OO0

105

808
100

908

607

127

128

X PHYTO COLIFORM3  HM{ HM2 HM3 TO0T N CHLOR  HMI HMI2
* HMIZL/Z 1 YYPE NO QPT  (MG/ZL) (MG/L) (MG/L) (rG/L) (MG/LY (M~
¥G/L) (MG/L)Y (MPN/Z100) (MG/LY (MG/LY (MG/ZL)Y (MG/L) (MG/L) (HG/L)Y (M
¥G/L) (nGszLyv )

DU 12 K=lpHInNDY

REAGINTII27) DUMIeDUNM2y 1o TAUGETIY v (CONDZ (I I)0J=10ts)

INIT(K)=1

FORMAT(2AUCISYIS/BFI0,4/8F10,4)

ARITE(NIeBOT) DUMZy Ty TAUGCTI) 9w (COMDZ (T dY s I=1016)

FORMATCIX AU 2154 2F B4 205F 7, 09F 9,1 0FB2s7F7,2)

CONT INUE

READ (NIeg) DuMiebyYM2

WRITE (NJy801) DUMEDUM2

IF (DUMYNELENCF) GO TO 777

WRITE (NJy907)

FORMAT (31Xyd3Hx x x FILE F(1) =~ DATA(I+1) THRU DATA(I6) o
¥ SH¥ ¥ %Xy3//)

WRITE (NJ1606)

FORMAT (15Xy40ORCARD NO, LENGTH OF RIVER M
*ILE Hov 800 COEF, EXPai/y
* 15X, 4OHTYPE oF REACH TO HEA,
x* 414D REACTION SETTULING ON Q@ FOR ON Q FORv /1
* 15Xy 40K REACH (MILES) OF REAC,
* 1 HH COEF, COEF. VELOCITY VELOCITY«/)

DO 100 K=19NREA

READ (NIo105) DUMLDUM2e 19 (DATA(L4Jd) ¢edz146)

DATACIsZ) IS CARRONACEOUS REACTION CORFFICIENT

DATA(Iv4) IS CARRONACEQUS SETTLING COEFFICIENT

DATA(CIIS)Y IS Q@ COLFFICIENT FOR VELOCITY

DATACIe6) IS G EXPONENT FOR VELOCITY

TF(DATA(TIW3).EN,0,) DATA(Ie3)Y=,.2/24,

IE(DATALL,S £G4 0,3 CATALIVH2=,15%1,7

IF(OATA(I!h)QEO-Ol) DATA(I'0)=UU1U

FORMAY (Palde8x01212X06(2XeFB40))

ARITE (NJe508) DUMLDUM2 T o (DATACINI) v J=106)

FORHAT(ISX.ZAUo7Xv170F8.1-F10.1uFlO.3.F10.6vF10.3vF10.3)

CONTINUE

DO 14y K=1,100.

BODK({K)=DATA(K3)

BODKS(KYSDATA(K &)

READ (NIeg) DUMisDUM2

ARITE (NJ,B01) DUM{,DUM2

IF (QUML NELENDF) GO TO 777

WRITE (NJe908)

FORMAT(31Xet® * % FILE F(2) = DATA(I¢7) THRU DATA(Iv14)eDATACI24)
¥THRU DATA(I;32) * % x1/)

WRITE (NJ.60T)

FORMAT (! CARD REACH FLOW DO BOD NH3=N NO2~N ND3=N PQU4P
¥ PHYTOD COLIFORMS HMS HM2 HM3 TOT N CHLOR  HMIY HMI2
] HMI3V/ 1 TYPE NO  (CFS) (MG/L) (MG/L) (MG/L) (GiG/L) (MG/L) (H
¥G/LY (MG/ZLY (HPN/ZL00) (HG/L) (MG/LY (NG/ZL)Y (MG/LY (MG/LY (MG/L) (M
¥G/L)Y (MG/LIY/)

DO 150 K={sNREA

REAG(NI 127) DUMLIDUM2+I4STOR

FORMAT(2AUr3IXyI99F10,4)

INPUT ONLY REACHES wITH NONZERO FLOWS

IF(DUML EQLENDF)Y GO TO 1S5t

DATA(CIT7)SSTOR

READ(NI«128) (DATA(I4J)eJ=8,14) s (DATA(IJ) 1 JS24032)

FORMAT(BF10,U/BF10,4)

WRITE(NJ»818) DUM2e I+ (DATACIoJd) o JdeToid) s (DATA(LeJ)sd=20032)
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e

366,
367.
368,
369,
310,
371,
372,
373,
374,
375,
376,
377,
374,
379,
380,
301,
382,
383,
384,
385,
386,
387,
388,
389,
390,
391,
392,
393,
394,
395,
396,

397,

390,
399,
400,
4014,
402,
403,
404,
405,
406,
4o07.
408,
409,
410,
411,
412,
413,
414,
415,
416,
4q17.
418,
419,
QZO.
821,
422,
423,
“2“.
425,
426,

618
150

151

FORVAT(IX ¢ AlioI51F 641 10F8,20FT742¢5F7,4¢F10,148F7,2)
CONTINUL

READ (NIwl) DUMLsDUM2

CONTINUE

WRITE (NJe801) DUML.0UMP

IF (hunt ,nELFNDFY GO TO 777

WRITE (MNJy909)

909 FORMAT (30XsdaH* * ¥ FILE F(3) = DATA(I1S) THRU DATA (1,420)

X

SHEX * %4//)
HRITE (NJy608)

608 FORMAT (15Xs40HCARD NO, VALUE COEF, 0Oy
L3 4N EXP, ON ExP, ON COEF, ON EXP, Ohe/o
* {HBXYU0HTYPE 0F FOR Ke vV FOR Ky
® 4142 ¥V FOR K2 D FOR K2 QO FOR K2 O FOR K21/
¥ 19X d0oH REACH  OPTIONa{ CPTIOHN=,
¥ Ui1H2 OPTIONw2 OPTION“Z2 OPTION®3 QPTIONe3,/)

170
810
fe0

153

161

DO 160 Kz=zi NREA

READ (NIo170) DUMLDUM24 14 (DATA(TWJ) s J=15420)
IF(DUNL,EQENDF) GO TO 13

FORMAT (2Ady8XeI212X16(2X9FB,0))

FORMAT (15Xe2AUsTXy1546(2XeFB843))

CONTINUE

READ (NIvi) DUMisDUM2

CONTINUE

DO 161 K31 )INREA .
IF(DATA(Ks1),EQ,0,) GO TN 161

IFCDATA(Ke16) FN,0,) DATA(Ke16)=23,3
IF(DATACKY17),ENLO0,) DATA(K17)=1,0
IF(DATA(K«18) ,EQ,0,) DATA(K18)=1,53
WRITE(NJs810) LABLILAB2yKa(DATA(KsJI) 1J=15920)
CONTINUE

HMRITE (NJe801) DUMYIDUM2

IF (DuMlenELENDF)Y 6O T0 V77

WRITE (NJy910)

910 FORMAT (30Xs4S5H* * ¥ FILE F(4) w» DATA(IN21) THRU DATA(T23)

* SHx x %x4//)
WRITE (NJ2609)
609 FORMAT (15Xy40HCARD NO, OPTION N
* 4OHHE COEF, JEXP, CHANNEL /)
* 15Xy 4OHTYPE ok FOR 0y
* 4OHF ON @ FOR ON G FOR  SLOPE 4/
* 15% ¢ 4OH REACH K2 RE Ay
* GIHCH DEPTH DEPTH  QPTIONmg4/)

240

1 3

¥

DO 230 Kais)NREA

READ (NI+240) DUMIsDUM2eToK20PT(IY s (RIDENT(IVI)1J=195)
(DATA(IsJ)eJ=2123)

DATA(Is21) 15 COEFFICIENT ON G FOR DFPTH

DATA(I+22) IS EFXPONENT OMN R FOR DEPTH

IF(DATA(IP21),50,0,) DATA(I28)=,44/78,7

IF(OATA(I22),EQ.04) DATA(IZ2)=,414

FORMAT (2A4,8X412406Xe124UX 58Uy 3(2XyFB,0))

WRITE (NJe011) DUMEZDUHM2 I en20PT(I) v (RIDENTLINJ) 1 J=105)
(DATA(I+JY»J=21423)

B11 FORMAT ({5X42A4,TXo15¢dX I2¢4Xy5A493(2X4F8,3))
230 CONTINUE

e1t

READ (NIs{) DUMiDUM2

WRITE (NJe801) DUML,DUM2

IF (OUMENELENDF)Y GO TO 777

WRITE (NJy9{1)

FORMAT (3uXsd2H% * & FILE 6 = BASIN CHARACTERISTICS * * %,//)
WRITE (NJe610)
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427,
heB,
429,
430,
431,
432,
433,
454,
435,
436,
437,
438,
439,
‘IUO.
44,
GQZ.
443,
444,
445,
q46,
447,

. 448,

449,
450,
451 .
452,
453,
454,
uss,
456,
457,
458,
459,
460,
qél'
462,
463,

ubl,

465,
U6k,
467,
468,
469,
470,
4711,
472,
473,
474,
475,
476,
477,
478,
479,
480,
481,
usz,
484,
485,
U886,
487,

(%2

610 FORMAT (ALY 40MCARD MINIMUM ALLNWABLE r
¥ FRACTION KEMOVED BY THREATHENT L/, -~
¥ 15Xe40RTYPE DO, LEVEL (MG/L) '
¥/)

READ(NT«S) DUMIyDUM2 e (DOLCI) IS0 d) s CTREAC(I) IS0 4)
FORMAAT (220 e2X 3 BFS,0)
WRITE(NJISRLZ2) LASyLARS (COLCT) o IS0 ) (CTRFACCI) W11 0)

847 FORMAT (IS e 2 A TXpUFS, 15X 0F10,3)

IF(DUML L HNE G ENDF) KEAD(NT 1) Duny,pUM2
WRITE (MJeBOL) DURTyDUNMR
IF (DUML,nt, EnDF) Gu TO 777
WRITE (NJ9t2)
G12 FORMAT (32Xsl4bn* ¥ ¥ FILE WM = MFAN MONTHLY TEMPERATURES * % %*,//)
WRITE (NJebI1)

611 FORMAT (15Xy40HCARD STREAM TEM,
¥ GOHPFRATURE 1IN DEGREES CENTIGRADE v/
¥ 1SXedOHTYPE OCT N0V DEC  JANs
¥ 4OH FEB  MAR APR  MAY JUn  JUL AUG SEpy/)

READ (NIs6) LUML»yDUMPY (TEMMU(I)YI=10t12)
6 FORMAT (2Ad¢12%X112FS,0)

WRITE (11JeB13) DUMLIDUM2y (TEMMO(I) v Isis2)

813 FORMAT ({15X,244,12X412F5,1)
READ (NI+f) OUMIsOUHZ
WRITE (NJ9BOY1) DUMLsDUMZ2 .
IF (DUMI ,NELENDF) GO TO 777
WRITE (NJe913)

913 FORMAT (3iXe4dH* * x FILE I w» MEAN MONTHKLY HEADWATER FLOWS ¢

¥ SHx % ¥4//)
WRITE (NJ1612)
612 FORMAT (14X,uoHCARD NO, OF )
* HOHHEADWATER FLOWS 1IN CFS v/
x 15Xy 40HTYPE STKETCH 0CT NOV DEC JAN,
¥ 4oH  FEB  MAR APR  MAY JUN JUL  AUG SEPi/)

DO 250 K={yNINIT

READ (NI1¢260) DUMLeDUMR eI o (HAFLOW{TIo ) e d=gr12)
260 FORMAT (2AU413Xe12¢TX012F5.0)

WRITE (NJ4y270) CUt1DUM2 T, (HHFLOW(LsJ)yJd=1412)

270 FORMAT (15X 2A442X9I5905Xs12F540)

250 CONTINYE

READ (NIel) DUMLIDUM2

wWRITE (NJ9BOL) DUMLIDUMZ

IF (DUM{,NE.ENDF) GO TO 777

CALL NEWIN

CALL PLTSET(FINIS.1)

SET THE APPROPRIATE HEAYY METAL ION CONCENTRATIONS

DO 253 K=1:NREA

IF(DATA(Ks?5) yNEoOo oAND, DATA(K¢30),EQ,0,) DATA(K,30)=
TPIHMI*DATA(K2S)

IF(DATA(K)26) NEgOs oAND, DATA(KI31),£0,0,) DATA(Ky31)=
¥PIHM2¥DATA(K126)

IF(DATA(K 2T) NE,0s oAND, DATA(K:32).,EG,0,) DOATA(K,32)=
tPITHMI#DATA(K2T) ‘

253 CONTINUE

D0 254 K=1eNINIT

IF(CONDZ(K'Q).HEuO' 'AND' CONDZ(K.iu)QEODOI) CONDZ(K'!Q)"
$PTHMI*¥CUNDZ (K9]

IF(CONDZ(K410),NE40s oAND, CONDZ(Ky15),EQ,0,) CONDZ(K¢15)%
*PIHM*CONDZ(Xe10)

TF(CONDZ(Ke 1) EQ,Cy LAND, CONDZ(Ks16),EQ¢0s) CONDZ(Ke16)3
YPIMMI*xCNNDZI(KeYY)

254 CONTINUE
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u8g,
489,
490,
492,
493,
494,
49‘3'
496,
0497,
u98,
499,
500,
501,
502,
503,
504,
505,
506,
507.
508,
509,
510,
511,
S{2,
513%.
514,
515,
516,
517,
sis,
519,
S20,
521,
522,
523,
524,
525,
526,
527,
528,
529,
530,
531,
532,
533,
534,
535,
536,
537,
518,
539,
540,
541,
Su2,
543,
Sad,
S4s,
S46,
548,

7
2

o000 n

2

2

OO0

(s NeNeNal

79
*
56

20

2

3

24
3335

334 FORMAT (26Xed49H* * x x * I NTERMEDTI!I ATE

'S

8011

3135

L R0 B A 2

3336

CHECK TO INSURE THAT THE 800DeMN EXCLCEDS THE ALGALWN

A0bwT=H0NC+12,/80DPC
BOONKR=BONONL {04, /B30DAT
HODPAR=32 4 /H0ONDWT

DO 256 X={NREA
BODKRX=DATA(K,9)¥BODNRR/BODOQ
ALGN0ATALK Yy LUYXBODNKR/ (APR+BODPWR)
IF(BODNX,GE, ALGH) GO TO 296
WRITE(NJe779) BOOHX ALGN YA

FORMAT(t #4+BOD NITROGEN =19F10,60! AND ALGAL NITROGEN =!4F{0,69

SFT BASIN CONDITIONS TO BE
CONSIDERED (TARGET n,0, LEVELY

P IN REACHU IS, ! %%xt)
CONTINUE
NRUN&E0
STEPe2
TREATMENT EFF 40
DO 13 I=144

IF(DOLCI) ,EQL0, +AND, I,GT4}) GO TO 13
DOLEV=DOL(])

DO 14 J=t4

TFETRFAC(J) /100, .

IF(JeGTel JANDs TF,EQ,0,) GO 70 14

DO 15 K={,y12

1IF (TEMKO(K))22¢15422

CONTINUE

VAR=0,

DO 23 LL=1+NREA

IFCTENREACLL) ,EG,0,) TEMREACLL)=TEMMO(K)
VARSVAR+TEMREALLL)

TEMPAVEVAR/NREA

NSEAS=K

DO 24 L=14140

CONDZ (Lo NFLOW)=HWFLOW(L 1K)

CONTINUE

IF(ICK,ER,{ LOR, ICOMB,EQ,18) GO 10 3336
WRITE (NJy2055)

WRITE (NJ9334)

oH * X X X ¥4//)
WRITE (NJeBOIL) (TITLE(L) 1L=1+18)
FORMAT (19Xy18A44/7/7)
NRUNSNRUN® Y

AND TEMPERATUREY),

S UMMARYy

HRITE(NJI1335) NRUNIDOLEY»TFaTFNySEFASON(NSEAS) ¢ TEMPAY
FORMAT (15X, 1SHNUMBER OF RUN =y  I5,36X,{9HTARGEY D,0, LEVEL =»

FSe2e/o

15Xy JSHTREATHENT (C) =9FS5,2¢36Xy {FHTREATMENT (N) =

FSe21/9

15X {THSEASON OF YR, 3 ¢A3¢36Xy19KMEAN TEMPERATURE =

FSe20//)
STEP~3

CALL R UNGON

CALL RUNON

STEP~Y

REPEAT STEPw2 THRU STYEPe3
UNTIL &LL COMRINATIONS OF
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549, °

550,
551,
552,
553,
554,
555,
556,
557,
558,
559,
560,
581,
562,
563,
564,
© 565,
566,
567,
568,
569,
570,
571,
572,
573,
574,
575,
576,
5774
578,
579,
555,
581,
582,
583,
584,
585,
586,
587,
588,
589,
590,
591,
592,
593,
S9u4,
595,
596.
597,
598,
599,
600,
601,
602,
603,
604,
605.
606,
607,
608,
609,

OO0

[eXe NeNe Xl OO0 0

OO0

15
14
13

777
718

71777
9999

BASIN CONDITIGNS HAVE BEEN

ANALYLZED, s

CONTINUE

CONTINUE

CONTINUE

GO 10 7117

WRITE (NJ,778)

FORNAT (1H1121X930H% ¥ % & & X & % ¥ ¥ ¥ % % X £ £ % ,
x J3H® F & % = X X ¥ X £ k X X F & ¥ ¥y//,
¥ 22X 34HY E X E C U T 1 ON W AS TE
* IIHR M T N A T E D B ECAUSE *¢v//
¥ 22Xy 1HEYIIXy3IHO Foe3iXe{H*9//y
* 22X ¢ S4Hx ERRORS I N ’

* AT NP UT D AT A o/ /0
x 22Xy 34UHX x % £ k¥ ¥ F ¥ X £ X ¥ K X ¥ ¥ ¥

% 33HX X & %X X F ¥ X X ¥ X ¥ & K ¥ ¥ X)

GO YO 9999

CONTINUE

CONTINUE

STOP

END

SUBROUTINE DOSATY
COMMON/BLOCKS/JJI(B) s NREAWNINMITeNJUNCIELEY
COMMON/TEHPER/TEMPAV ¢ TEMREA(LI00) ¢ SATREA(100)

STEPw)
CALCULATE THE D,0., SATURATION
LEVEL FROM TEMPERATURE: AND
BASIN ELEVATION,
B 1 IS, NREA
TEMP=TEMREA(T)
CSAT=(10,620(,3898%TEMPY 4 (005969 TEMPA22)e(,0000589TATEMPX¥3))*(
* (1,0m(0,00000697*ELEV))**5,167)
SATREA(I)=CSAT

STEP~? .
RETURN TO CALLER (R U N O N),

RETURN
END
SUBROUTINE GETCCNCIO«DELTINDIDEPTHVEL)

PHYTOPLANKTON IS THE ONLY TYPE OF ALGAE MODELED BY THIS ROUTINE

10 IS THE AVERAGE LIGHT ITENSITY IN LANGLEYS/MIN DURING THE TIME
STEP

DELT I8 THE TIME STEP LENGTK IN HOURS

IND IS5 THE INDFX OF THE STREAM REACH

DEPYH IS THE AVERAGE DEPTR OF THE REACH IN FEET

YEL 1S TRE AVERAGE VELOCITY OF THE REACH IN FT/BEC

COMMON/MISC/BLANK CALCK?

COMMOL /CONBEG/NDO e BOD e NHI G ND2 e NO3yPOUYALGsCOL s ML ¢ HM2 2 HMT ¢ KM TOTN
COMMON/CONEND/DOEYBODE s NHIE v NO2E Y NOJE ¢POUE Y ALGEYWCOLE v HMIE s HMZ2E
KHMIE s HUE y TOTNE

REAL NH3IsNOZ2eNO3IWNHIEWNC2EWNO3F
COMMON/CONST/THKLNOL s ARDD s ARMICHMOC e THRNHT VOLITK s THVOLKyR0DC
FRODANVRONPC o HODOR Y NOREFReGRMAX I THARHX ¢ CHYDA sy HMKA Y MPOU e {NO3 e M2NO3
EMNHI ML o APRINRyASRIAND r ATD v BRRKBOD ¢ BRRPN Uy BRRNHI ¢ HENOD
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610,

(s XaNsEaslaXaNe NeNelaNeNaNe) [alsNalslaNsEsRaNeEeNeNalulsEaNaNeReNeNaloNeReNel

Ko AHM yAHME  ATRP e ATR s THML g PIHM2 4 PIHMT, CHMN2CyCHHMOIC 1 CHYNLD, rHHOAl
FoHMKAD yHAK ATy THYOTIK , THPNUK .-
COMMON/RCHVAR/COLK(100) yHODK (100 o BODKS(100) s NHIK(100) ¢NORK(100) s
TEXTK(100)oDAK2(L00) s HMEIK(100) s HN2K(100) e +MIK(100)

¥y POOK(100),803K(100)

COMMON/TEMPER/TEMPAVATEMREACLVOO0) 9 SATHEACLIQ0)

RE AL HHAK g NO2KpMPOG gy MINO Ay M2HUBy MNH Iy TO MRy TRAR Y ML yK2A20

REAL NOSX

REA|, NORFFR
COMUON/DPTION/TFNIIK2yTCOL s TCOMB s INH3y INOQ2  THOS Y IPOU Y TAL Gy IF IRST
COMMON/OPT /TPy INHOTINCYING

COMMON/DELTAS/DELCOL «DLBOLDDLBODSIDENDAGIDBADARYDAODASIDBODAD,
¥OBODBRANNHEBDADNHIANNHZV e GNHEAGIDEHTIAR yDMHIRR yDNO2HE ¢ DND2 s DNOIHD
ADNOIHIYONCOIN2y DINOSAGYDONOSAR I DNOIBR Y DPOUBDIDPOUAGYDPOUARYNPOLBR
*DELACDARCS e DALSMKoDADTH DELOYUNEEDYOGIVE

DIMENSION DELTS(Y)

EQUIVALENCE (NELTSsDELCOL)

DATA BLANyZASTER/! tytx1y

DELCOL 1S CHANGE IN COLIFORM COMC, DUE TO DECAY(GROWTH) (=0R+)
DLBODD IS CHaNGE IN gOD CONC, NUE TO DECAY(=)

DLBCDS IS5 CHANGE IN BOO CONC, OUE TO SETTYLING(=)

CBODAG IS CHANGE IN HOD . CONC, OUE TO ALGAL GROATH(+)
DBODAR IS CHANGE IN BOD CONC, DUE TO ALGAL RFSPTIRATION(w
DBOLAS IS CHANGE IN BOD CONC, DUE TO ALGAL SETTLING(=)
DRODAD IS CHANGE IN BOD CONCy DUE 10 ALGAL DEATH(+)
DRONBR IS CHANGE IN 80D CONCos DUE TO BENTHAL RELEASE(+)
DNH3SBD 15 CHAMNGE IN NH3~N COMC, DUE TO BND DECAY(+)

DNH3 IS CHANGE IN NH3=N CONC,s DUE YO NHI DFCaY(m)

DNH3V IS8 CHANGE IN NH3aN CONC, NUE TC NY3 VOLITIZATIOH(w)
CNM3IAG I8 CHANGE IN NR3wH CONC, DUE TU ALGAL GROWTH(e)
DNH3AR IS CHANGE IN NH3=N CONC, DUE YO ALGal. RESPIRATION(+
DNH3BR 1S5S CHANGE IN NH3=N CONC, DUE TO HENTHAL RELEASE(+)
DNO2H3 IS5 CHANGE IN NO2mN CONC, DUE T0 NH3 DFCAY(4+)

pND2 IS CHANGE IN NOZeN COMC, DUE TO ND2 DFCAY(=)

DNO3IBD IS CHAMNGE IN NO3=N CONC,y DUE TO BOD DECAY(H)

NND3HI IS CHANGE IN NO3~N CONC, DUF TO NH3 DECAY(+)

PND3ID2 IS CHANGE IN NO3ZaN CONC, DUE TO NQO2 DECAY(#+)

DNO3AG 1S CHANGE IN NO3=N CONC, DUE TO ALGAL GROWTHI=)
DNOIAR IS CHMANGE IN NO3=N CONC, DUE TO ALGAL RESPIRATION(¥
ONLY 30 CONSECUTIVE COMMENTS ARE ALLOWFD

FAKIT=1,

DND3IBR IS CHANGE IN NOT=N CONC, DUE TN BFLTHAL RFLEASE(+)
DPOUBD IS CHANGE IN PO4=P CONC, DUE TO ROD DELAY (¢}

UPCUAG IS CHANGE IM POUwP CONCoe DUE TO ALGAL GROWTH(w)

OPO4BR 1S CHANGE IN POU=P

DELA IS CHANGE IM PHYTDPLANKTON CONC, DUE TO GROWTH(+)

DARES IS8 CHANGE IN PHYTOPLANKTON COMC, DUE TO RESPIRATION(w)
DALSNK IS CHANGE IN PHYTOPLANKTON CONC, DUF TO SINKIMG({=)

DADTH 1S CHANGE IN PHYTOPLANKTON CONC, DUE TO NPEATH(NATURAL¢TOXIC

pELO IS CHANGE IN DO COMC, PUE TO ALL REACTICNS(+0OR=)
ONEED IS CHANRE IN DO CONC,. DUE TO ALL OX=nNE~ANDS(=)
OGIVE IS CHANGE IN DO CONC, DUE TO ALL OX=GENFERATION(+

IF(IFIRST NF,{) GO 7O 8
NOUT36

1BUG=0

IFIRST=0
B0D~T=80DC*y2,/B80DPC
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671 RODNARZHODNK LA, 7ROONT

672 BONO A= 42, /BODNT
6734 FACL=BONOQ*NUKL FR/(APR¥BODPRR)
614, 8 CONT 1HUE
675. TR CIBUG,FQ.1) wRITE(NOUT»10P3) INDeIODELTeDEPTHyVEL 1 COLYRODINHI Y
676, ENOZ s NOSIPOGeALGIND I HAL s HHM2 e K43, TOTN
677. DO 9 I=133
678, 9 DELTS(I)=0,
679, DNOIDSZO,
680, DPOUNS=0,
681, TCOR=TENREA(IND) w20,
682, FAC2=3,28*DLLT/(DEPTH%1000,)
683, IFCICOL,EQ,0) GO To 10
684, C
222. E CALCULATE COLIFORM CONCENTRATION CMANGE DUE TO DECAY(GROWTH)
L[]
687, XTEHP=COLK(IND)*THKCOL**TCOR
688, FACHM {=HYymCH"OC
689, FACHM2SHMP=CHYMO2(
690, FACHMI=HMEn(HMO3(C
691, DELK=ALODXBOD
692, TF(FACHMYL ,GT,0,) DELK=DELK+AHM *xFACKMY
- 693, IF(FACHM2,6T,0,) DELK=DELK+ANMPEFACKHMD
694, IF(FACHM3 . GT,0,) DFRLKZDELK+AHMIKFACHM]
695, IF(ABS(DELKY 46T ARS(XTEMPY ). DELK=SIGN(XTEMPDELK)
696, XKZXTEMP+DELK
697, DELCOLECOL*CEXP(=XK¥DELTYI=1,)
698, IF(IBUG,EQ, ) wRITE(NOQUT1008) XTEMPyFACHML 4FACHM2 1 FACHMI4DELKY
699, ¥XK,DELCOL ’ .
700, 10 CONTINUE
701, IF(ICOMB(GT411) GO YO 20
702, [
703, c CALCULATE B8nD CHANGE DUE Y0 DECAY AND SETTLING
704, C
705, XTEMP=RODK(IND) «THKCOL**TCOR
706, DLBODDZBONX (EXP(=XTEMPXDELT)=14)
707, DHOTNT=HKOD* (FXP((=XTEMP-BODKS(IND))*DELT)Y=1,)
708, DLBODS=DROTOT~DLBNADD
709, IFCIBUG,FQe1) WRITE(NOUT#1009) XTEMPyDLBOODyNLBODS
710, ONEED=ONEED+DLBODD
718 c
712, o CALCULATE CHANGES IN PO4sNH3y AND NO3 DUE TO BOD DECAY
713, c
T4, BODMTL=ABS(DLBODN)/BODOA
715, BODMC=RODMTL*NOREFR
716, IFCIPOU,ENL1) DPOUBD=BODMC*BODPWR
717, IF CINH3,EQ,0) GO TO 15
718, DNH3IBD=HOOMC*BODNKR
719, GO0 TO 20
720, 15 CONTINUE
721, IFCINN3EN,0) GO TO 20
722, DNOXIBD=BODMC*¥BODNWR
723, ONEED=0OMNEED«DNOIBD*4,33
724, 20 CONTINUE
725, IFCICOMB,LE, 11 oAND, IBUG,EG,1) WRITE(NOUTsy010) OMHIRDNNOIBDY
726, ¥DPOUBDONEED
727, c NITRIFICATION DOES NOT OCCUR IF DO IS LESS THAN 2 MG/L
728, IF(DO,LT,2.) GO TO 40
729, 1IF(INH3,ER.0) GO YO 30
730, c
T34, c NH3 DECAYS TO EITHER NO2 OR NOJ
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732. *

733,
T34,
735,
75<‘|
737,
738,
739,
740,
A
742,
TU3.
T04,
745,
TJue,
47,
748,
749,
750,
151,
752,
753,
754,
755,
156,
757,
758,
759,
760,
761,
762,
763,
T6h,
765,
766.
7674
768,
769,
770,
771,
772,
773,
174,
ED
776.
117,
778,
779,
780,
784,
782,
783,
T84,
785,
T86,
187,
788,
789,
790,
791,
192,

25

30

QOO0

[ Ee Xl

33

a0

OO0 (¥

40

OO0

XTEMPINHAK (INDY*THKNHI*ETCOR

TEAP{=XTEMP4DLLT

TFCINHGED, 1) DNHIZNHI*(FXP(~TEMPL)~y,)
TFCINHEQ,P) DANNES(aTENPLANHSKE2) /(1 ,+TEMPLENNHTY)
IF(IN02,F0Q,0) GO To 25

UNFFOSONEED+3 ,22%DNH3

DROPHISwDNHY

GO 7O 30

CONTINUE

DNOIH =z mDNHT

ONEED=ONEED® U0 ,33¥DNH3

CONTINVE

IF(IBUGLEN, 1) MRITE(NOUT11011) XTEMP4DNHI DNOZH3 4 DNO3H3,ONEED
IFCINO2,EQ,0) GO TN 35

NO2 (AVAILABLE AT THE START OF THE SYEP) DECAYS 7O NO3

XTEMP=NO2K(IND)YXTHKMHI*¥*TCOR

TEMPI=XTEMPYDELT

TFCINZ2L,EQLLY DNO2SNOP¥(EXP{=TEMPIY=l,)

IFCINPLEQ,2) DNOR=(~TEMP1AND24%2) /(1 ,+TEMP1IXNO2)
DNORN2==mNNQ2

ONEED=ONEED+ ] ,11%DNO2 .

IF(IBUGLERWL) WRITE(NOUT+1012) XTEMP4DNO2+DNN3N2sONEED
CONTINUE

IF(INO3,EQ,0) GO TO 33

DECAY (SETTLING) OF NO3Z

XTEMP=NOIK(INDIXTHNOIK* Y TCOR*DELT

TF(IN3LEQ.L) DNOIDSeNDT#LEXFL=XTFHP)~1,)
JFCINZLEQ,2) DNO3DS=(~XTEMP¥NOZ#%2) /(1 ,+XTEMPXNQ3)
CONTINUE

IF(IPO4,EQ,0) GO TO 34

DECAY (SETTLING) OF PO4

XTEMP=POUK(IND)Y*THPOUK*xTCOR*OELT

1IFCIP,EQ,1) DPOUDS=POUX(EXP(=~ATEHP)=1 )
IF(IP,EN,2) DPOUDS=(=XTEMP*PQU**¥2) /() ,+XTEMP*PDU)
CONTINUE

IF(IBUG,ER,1) WRITE(NOUT»1025) DNO3DSOPOUDS

VOLITIZATION OF NH3

IF(VOLIYK,EN,0, «OR, INHZT,EQ,0) GO TO 40
ONHIZ (=mNHEIX(VOULITK*EXPITHVOLK®*TCORI)I*DELT
IF(IBUG,ER, 1) WRITE(NOUT11013) XTEMP4ONHIY
CONTINUE

IF(IALG,E0.0) GO 10 90

CALCULATE PHYTNPLANKTON(CALGAL) GROKTH

IF¢I0,EQ,04) GO T0 70
GRHMAXT=GRMAXX¥THGRHX*¥XTCOR

FHY1=t.

JF(HM] ,GT,CHEMOA ) FHM{ZEXP(wHMKA R (HM{mCHMDA ))
FHH2=Y,

IF(RM2,GT,CHMOA2) FHMPZEXP («HMKA2X (HM2aCHMOAR)Y)
FHM3=Z Y,
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793, TECHMT 6T, CnM0AT) FHMASEXP (e HMKAZ* (HMIaCHU0AT))

794, FHYZAMIMNL(FHM] (FHM2,FHM )

795, FP=(POu/(MPOU+204)) Y (NO3/(HMINO3+NO3))

196, FNOS=N0Z/(M2N03+%03)

797, FRMIZNHT/ (P H34NHY)

798, TFCURNLED,2)  FAZAMAX|(FNO3Z W FNH3)

799, TFCIFNGED 0 (0Re IFNLER,LY FNSIFN¥FNHI+(1=TFN)¥FNO3
800, TF(IBUG,FQ.1) WRITE(MOUT»1014) FHMGFPFNOBIFMHT,FN
8oy, XK=EXTXOTIND) F, 00A574ALG

802, TEARSLIOF (1, mEXP (~XK*DEPTH) )/ (XK¥DEPTH) I A (24,/7,)
803, DUZALDGCL00,) /XK

804, IF(OULLT.DEPTH) 1BAR=,2{15*%10%24,/9,

805, FL=IBAR/Z (ML +IHAR)

806, FLIMSAMING(FPyFNAFL)

807, GRUIM=GRHAXTHFHMFFIM

808, DELASALGHGRLIM¥DU*9 , XDFLT/(DEPTH*24,)

809, IF(IAUG.EG,1) WRITE(NOUT#1015) XKeIBARIDUIFL9GRLIMYDELA
810, 50 CONTINUE

ait, c

812, c CALCULATE CHANGES IN BOD.«PQU«NO3y AND NH3 DUE TO ALGAL GROWTH
813, o

814, IF(ADS(DELAY,LT. ,00001) DELA=O,

845, DRONAG=ZDELA¥FACY

816, IF(ICNMB.6T411) DBODAG=D,

847, DPOUAG=mNELAZAPR

818, IF(IRUG,ER, 1) WRITE(NOUT+1016) DBODAGYDPOUAG

819, IF(ABS(DPOUAG) ,LE.POL) GO TO S5

820, DELAZ,9¢DELA

821, GO TO 50

822, S5 CONTINUE

823, C Dy THE NITROGEN DEMAND, 1S POSITIVE

a24, NNSwOPOUAREINDUNR JRADBWD

825, IF(ON,GT, «9%N03) GO TOQ 60

826, NHOZAG=mDN

827, DNH3AG=0,

828, G0 70 70

829, 60 CONTINUE

830, IFCINH3LNE .0  JAND, DNGLE, +9%N0O3+,8¥NH3) GO TO 65
831, DELA=,9*DELA

832, GO TO S0

833, 65 CONTINUE

alu, DNOSAG=~,9%N03

835, DNHIAG= = (DN+DNO3AG)

836, 70 CONTINUE

837, O0GIvE=0GIVE+DELAYBQDOQ/ (APR¥BODPWRY

83a, IFCIBUG,EQ, 1) “RITE(NOIST+1017) DNO3AGyDNH3IAGOGIVE
839, c

840, c CALCULATE ALGAL RESPIRATION QUANTITIES

841, c

8de, ARR=NR*TEMREA(IND)

8u3, DARES==ALG¥ARRXDELT

8ua, DRODARZDARES¥H0D0OG/(APR¥RODPWR)

Bus, IF(ICOH3,GT,11) DBODAR=O,

8lg, DPNUARZ=DARES/APR

84T, ONEFED=ONEFLD=DPOUAR¥BODOQR/BODPWR

ausg, IF(INH3ILERL®) GO TO 75

gdg, DNHMIAR=DPOUARSARODNWR /BODPWR

850, GO YO B0

851, 75 CONTINLUE

852, DNOIARZNDPNUAR*AONNWR/BODPwWR

853, ONEE D=DMEED»DNDSARS®Y .33
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854, 80 CONTINUE

855, TF(IBUG,ENG1) WRITE(NOUT»1018) DARES«DBODARYDPOUARIDNHIAR(DNOIARY . _.
856, *¥ONERD

857. C

858, C CALCULATE ALGAL SINKING AND DEATH TERMS

859, C

860, DALSNKE=~ASRFALGHDELT/NEPTH

861, TF(ICOMBLLE,11) DBODAS=DALSNKXFACY

862, DALND=«ANDRALGRDELT

863, FACHI=HM I~ CHMOA

86U, FACHM2=HMPaCHNOAR

865, FACHI=HMTRCHMOAY

866, FACX=0.

B6T, IF(FACME ,GT.0,) FACX=ATN)XFACMY

868, IF(FACH2,GT,0,) FACXZFACX+ATD2¥FACM2

B6G . IF(FACM3.GT,0,) FACXSFACK+ATOS*FACHS

870, DALLYOXzaFACKY¥ALGRDELT

a7, DADTH=DALNO+D AL TOX

872, IFCIBUG,EQ,1) WRITE(NOUT+1019) DALSNK DBODAS«DALND¢DALTOX+DBODAD
873, 90 CONTINUE

874, c

875, C CALCULATE BENTHAL RELEASE TERHS

876, C

877, IF(ICOMB,LLT,11) DBODBR=RRRRQD*FAC2

878, 1F(IPOHLER,0) GO TO 94

879, DPOUBR=BRRPOUXFACR

880, 91 IF(INKH3,ER,0) GO TO 92

a8y, DNH3IBR=ZBRRNHI¥FAC2

882, GO TO 9%

883, 92 IF(INO3,EQ,0) GO YO 95

884, DNO3IBR=BRANHI¥FAC2

aas, ONFEDZONEFDed  T3XDNNIRR

886 95 CONTINUE

887, IFCIBUG,EQ, 1) WRITE(NOUT,1020) DBODBR,DPOUBRIDONOIBRyDNHIBR¢ONEED
Ba8, c

889, c CALCULATE OXYGEN REAERATION TERM AND BENTHAL DEMAND TERM
890, C

8914, XK=DOK2 (IND)

892, IF(IK2,t0,0) GO TO 100

893, K2A20c (11,61 ¥VEL X% Q6G¥DEPTH*X (el ,673)) /24,

894, XK=DOK2(IMND)*¥K2A20%) ,047*¥*TCOR

895, CALCKZ=XK

896, 100 CONTINUE

897. DOD=(SATREACIND)eDDY* (), ~EXP(=XK*¥DELT})

898, OGIVF=QGIVF+DND

899, DOBENz~BENOD*FAC?

900, ONEED=ONEFD+DOBEN

901, DELQ=ONEED+QOGIVE

902, IF(IBUG,EN,1) WRITE(NOUTS1021) XK DODDOBEN+OGIVE +ONEEDDELD
903, IF(DELO,GE, 0, +0R, ABS(DELO) ,LE,RO) GO TO0 110
904, c

90S, c OXYGEN DEMAND EXCEEDS SUPPLY. REDUCE ALL REACTIONS,
906, c

907, OFAC=DO/ARS(DELD) ,

908, IF{IBUG,EQ,1) WRITE(NOUTy1022) OFACsIND

909, DLBODD=OLRODDYNFAC

910, DPOUKCEDPNURD¥OF AC

911, DNH3IBRO=DNHIROKOF AC

912, DNOAHRD=NNDIHDEQOFAC

913, DNHISDUHIOF AL

914, DNO2HE2DOND2HI«OFAC
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915 ¢

916,
917
919,
920,
9,
922
923,
24U,
925,
976,
927,
928,
929,
930,
9314,
932,
933,
934,
935,
936,
937,
938,
939,
940,
941,
942,
943,
944,
9us,
548,
947.
948,
949,
950,
951,
952,
953,
954,
955,
956,
957,
958,
959
960,
961,
962,
963,
964,
965,
966,
967.
568,
969,
970,
9748,
972,
973,
974,
375,

[oXs ReoN o

10014
C

- OO0 0

1009
1010
1011
1012
1013
1014
1015
1016
1087
1018

-
QD
[abR g

1021
{022

1023

ONOSHIZDMNDIHI¥FNFAC
DMHO22NROPH0F AL
DNORN2IDHNNZOPYOFAC
DARES=DARES*OF AC
DPNGARSNPINARSOFAC
DNOIAR=DNPIARKNFAC
DPOARR=DPNUAR®OFAC
DHOZBR=ONOIIRAOFAC
NELO=~DO

CONTINUE

HEAVY METALS

DELHMEZHA (% (EXP (nHMIK(IND)FDELTYmy )
DELIAZSHAK (EXP (e P 2K (IND)FDELT)»1,)
DELHMIZHMIA (FXP (ahMIK(INDYSDELT Y=t ,)

IF(IBUGL,EN, 1) WRITE(NGUT»1001) DELHME4DELHM2 ¢DELHM3
FORMAT (! DELHME 2 DE{ HM2 DFLHM3S143E16,8)

UPDATE CONSTITUENT CONCENTRATIONS

COLE=COL+DELCOL )
BUDE=ROD+(LROCD+OLBODS¢NRONAG+DRODAR+DACDAS+DRODAD+DBODAR
NHIE=KHI+ONHIADONH A DNHIVADONHIAGHDNHIAR+DNNIBR
NOZE=NQ2+DNN2HI+DNO2
NOIE=NO3I+DONOIRN+ONOZHI+ONDIQ2+DNOZAG4DNOIAR+DNOSBR+DNO30S
POUE=POU+DPOUAN4NPOUAGHDPOUARTDPOUBR+DPOUDS
ALGESALG+DELA+DARES+DALSNK+DADTH

DOE=DO+DELD

HMIE=SHHI4DELHMY

HMPE=HMP¢DELHM?

HME=ZHMIF4RMPE+HMIE

TOTNE=NHIESNOPE+NOIE+BODE*BODNWR/BODOR

1F(IRUG,E2,1) WRITE(NOUT»1024) IND'COLE+RODE'NHIEsNO2E¢NOZE+POUE
®AL GE s DOEoHMLE ¢+ HMRE ¢ HMIE 9 TOTKE

RETURN

THE FOLLOWING ARE DEBUG FORMAT STATEMENTS

FORMAT (! XTEMPyFACHMI FACHH2+FACHMI= 1 UF 1648/ DELKeXKsDELCOL='y
*¥3E£16,8)

FORMAT(! XTEMP+OLBODO«DLBODS=!y3E16,8)

FORMAT (! ONHIHADyONOIBD+DPOURNONEED2 4y UEL16,8)

FORMAT(! XTEMP DNHTWDNDPHIDONOSHTYyONEED=145E16,8)

FORMAT(Y XTEMPDNN24DNO30PONEENZT 2 UEL6,8)

FORMAT (! XTEMP(DNHIV=1,2f16,8)

FORMAT() FHRUsFPoFNQIsFNHI b=t 45E16,8)

FORMAT(! XKoIRARWDUCFLIGRLIMIDELAS! +6E16,8)

FORMAT (! DRODAGIDPOUAG=142F1648)

FORMAT (! DHOSAGYONHIAGyOGIVE=T3E16,8)

FORMAT (! DARES,DOODAR,DPQYAR DNHIAR,NDNDIARS!,SE14,8/

$1 ONEEDS1WE]16,R)

FORMAT (! ODALSNKoDHONAS»DALNDDALTOX,NRODADZI,,5E16,8)

FORMAT(! DRBODRRYDPOUBReDUOIRRINNHIBRyONFED=115E16,8)

FCRMAT (! XKyDONYDOBEN NGIVE ¢ChEEN CELO=146E16,8)

FORMAT (' FACTOR =tyb 16,80t UN KEACH!e15)

FORMAT(//) INITIAL CONDITIONS FOR REACH1 415/ I10¢DELTNEPTHsVELOCT
¥TY=1UFL2,4/7
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97().
977,
978,
979,
980,
981,
982,
983,
04,
985,
906,
987.
988,
989,
990«
9919 .
992,
993,
994,
995,
996,
997,
998,
999,
1000,
1001,
1002,
1003,
1004,
1005,
10064
1007,
1008,
1009,
1010,
1011,
1012,
1013,
1014,
1015,
1016,
1017,
1018,
1019,
1020,
1021,
1022,
1023,
1024,
1025,
1026,
1027,
{028,
1029,
1030,
1031,
1032,
1033,
1034,
1035,
1034,

1024

1025

OO0 0O

10

OO

ao

X1 COLWBONGNHI N02eH03=1y0E1 b8/

U POAYALGeD 3R LA,B/

KD HY g HU2 Y3 TOTHR W BELA,B/7)

FORMAT (/) FIKAL CORDITIONS FUR REACHY IS5/t COLyBOOyNHIZND24NO3Z 1,5
¥ELO B/ POULALGIDO= 4 3E {hH N/
R0 OHM L HH2 i3 TOTNs Ly UE 6, R/Y)

FORMAT(! DNN3INSINPOUDS=1372E106,.8)

END

SUBROUTINF KPCAL(RY)

COMMON/BLAUCKE /CRUINCI00) yFATACIO004,80) yFINISCI001S0)Y yRINENT(10095)
*K2OPT(100)

CONMMON/BLOCKS/JJ(21) 2 LAy ICKC2) 2 DELQy NI (2) ¢ K2 VEL

REAL K2

SYEP={

CALCUL ATE THE REAERATION
COEFFICIENT FROM VARIOUS USER
OPTIONS.,

IOPT=K20PT(IA)
IF(I0OPTLENLH) RETURN
GO YO (ts298e8)e 10PT
1 K2=DATA(CTALLS)
GO T0 100
2 K2ZDATACIA 1Y ¥ (VEL**DATACIA17))/7(H**DATA(LIAY18))*2,3¢
GO TO 100
K2=DATA(IA,19)¥(DELO**¥DATA(IA20))¥2,31

G0 TO 100
g K2=10,8% ({4 ((VEL/SORT(3I2,17*H)Y** ,5))*SQRT(DATA(TA»23)%32,.17/
* HY*2,.31
0 CONTINUE
STEP=2
K2=K2/24,
RETURN T0O CALLER (D 0 E Q U),
RETURN
END

SUBROUTINE MEWTN

COMMON/CONST/THXCOL v ABOD 9 AHM Y CHMOC s THKNH3 ¢ VOLITKe THYOLK+BODC
XBODHBODPCrHODON e NOREF Ry GRMAX I THERMX s CHMOA Y HMK Ay MPOUMINO3 I F2N03y
KMNHE ML e APRINR e ASKeAND v ATD e ARRBUD o BRRPO4 e BRRNURT 4 BENOD

Ay AHM2 ¢ AHM3 g ATDP 1 ATD3 ¢ PIrHML «PIHM2 yPIHM 3y CHMORC 1 CHMOAC 1 CHMOAZ 9 CHMOAS
Xy HMKAR y HMKAZ» THLOTIK s THPOUK

COMMON/BLOCK] /CRYINCI00) vDATACLI00440)

COMMON/BLOCKA/TEMMD ()

DIMEMSTION ARCON(Y)

EQUIVALENCE (ARCONsTHXKCOL)

COMMON/MISC/IO

DATA NI NJ/Se6/

DATA ENDF/IVFNDFI1/
COMMUN/RCHVAR/COLK(100) +BODK(100) +BODKS(100) ¢ NHIK(100) NO2K(100)
SEXTK(100)Y¢DOK2(100) s HMIK(100) ¢ HM2K(100) +HM3K(100)
A POUK(100) 403K (1100)

COMMON/TEMPER/TEVPAV TENREACLQO) o SATREA(100)

COMMON/ZDPTION/TFNITK2¢1COL e ICOMBY NI J1LO2vIH03 s IPOUsTALGeIFIRSY
COMMON/COPTR2/IHEAYY ITOTN,ICHLOR

COMMOUN/OPTI/IP IHHeIN2 oINS

COHMOL/BLOCKS/JJ(B) v NREA

DATA LABYLAB2/'FILEt,y? t/

REAL NOREFR
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1037,
1058,
1039,
1040,
foit,
1007,
1045,
tona,
1045,
1046,
1047,
1048,
1049,
1050,
{051,
1052,
1053,
1054,
1055,
1056,
1057,
{058,
1059,
{060,
1061,
1062,
1063,
1064,
1065,
1066,

1067,

1068,
1069,
1070,
1071,
1072,
1073,
1074,
1075,
1076,
1077,
10748,
1079,
1080,
1081,
1082,
1083,
1084,
1085,
1086,
1087,
1088,
1089,
1090,
1091,
1092,
1093,
1094,
1095,
1096,
1097.

117

30
31

217

300

116
1211

121

REAL NO3X

REAL MPDUHMINDS

REAL MZNQ S UNHI) ML oNRINHIK o ND2KY 10 .
DIMENSION DEFALTC40)

CATA DEFALY/ZL1.07 v 0,0 v 0,0 v 2040 o 1l o ,01 ¢ o417 4 106, 1 16,
0 4 W5 165 0 o5 v Wl 0 1,07 o 20 v 401 9 L03 028 q")uq v L0
¥US v 03 0 o6 0 L0001 9 L05 0 (D01 ¢« L0001 v AL, v (125 ¢ (10Be1Y./
DATA XPoxNIpXCKoXNHyXN2 o XEX 1 XDUK/,00090,0014y,008)4006,,015y,04,
1./

WRITE(HI1tY)

FORMAT(R1Xst%x % * FILE J » MORE REACH VARIABLES * % %1,//)

WRITE(NTY112)

FORMAT (Y CARD REACH COLIFORM NHZ 98X s INO2V 1 BXy INDST 48Xy
X1POUY o 6Xy VEXTINGT K2 COEF HEAVY HEAVY HEAVY TEHPERY
! TYPE NUMBER Py d (TREACTIUNT 4 8X) 4 ISETTLING COEF 4 7XetFORY,
¥6X IMET MET 2 MET 3 (CENT I/
19X S('COEF Y TX) e BXs1OPTION S CoEF COEF COEF Yty uxy1DEG) /)

DO {13 K={ NREA

READCHI»213) DUMI yDUM2 oI 9COLKCI) oNHIKLT) eNN2KCI) oNO3K(TI)1POUK(I)
¥EXTK(I)yDOK2(I)
FRMIK(T) o HH2K(I) s HMIK(I) 2 TEMREACT)
FORMAT(2Aa492X2 134 11F6,0)

IF(DUMY JHELENDF) GO TO 113

ConTlInUE

TEMSET=0,

DO 50 IK=1412

IF(TEMMO(IK) ,EQ,0,) GO TO 30

TEMSET=TEMMO(IK)

GO TO 3%

CONTINUE

CONTINUE

DN 100 TKat, NRFA

IF(DATA(IX¢1),EQ,0,Y GO TO 300

IF(TEMREACIK) ,EQ,0,) TEMREA(IK)STEMSET
IF(POUK(IK),EQN.,0,) POUKLIKIZXP
IF(NOZK(IK) LN, 0.) HNOIK(IK)BXNT

IF(COLK(IXK), EQ,04) COLK(IK)=XCK

IF(MHSK(IKY LER,D,) HNHE3IK(IK)=XNH

TF{NOPK(IK) FO,0,) NORK(IK)ZXN2
TF(EXTKOIK) WEQ CeY  EXTKIIK)=XEX
IF(DOKP (1K) ,,EQ,C,) DOK2(IK)=XDOK

IF(HMIK(IK) EN,0,) HMIK(IXK)=XCK

WRITE(NIoR217) LAHL LARyIKICOLKCIK) oNHIK(IK) 9 NO2K{IK) ¢NO3K(IK)
*POUK(IK) ¢ EXTKCIK) 0
¥DOKP (IK) ¢ HMIK(IK) ¢ HMR2K(IK) ¢MHIK(IK) ¢ TEMREFA(IK)
FORMAT(IXo2a0 T4 FI0UaF 1 alboF Il ,UoFtlslyFil,4rF11sdeF{la2e
¥FQ U sFB UvFR,UWFB,2)

CONTINUE

RRITE (NJa2) DUMLDUMZ

FORMAT(1Xy244)

GO YO 116

CONTINUE

READ(NI#1) DUM{DUMP

FORMAT (2A4)

IF(PUMILERLENDF) GO TO 117

GO 10 777

CONYINUE

WRITE(NJs1211)

FORMAT({HY)

wRITE(NI1R2Y)

FORMAT(31Xe!%® * * FILE K » MISCELLANEOUS VARIABLES ¥ x %1,//)
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122
123

10

400

40s

410

415

REANCHRTI123) (1M
READ(NTIW122) DU

2 rDUM2 10
1eDDN24TFN

vIC0OL,ICOMB

READ(HT»122) DUMT DUy THEAVY 2  ITOTNeICHLOR
READ(RNTW122) DUMLIDUHP e THHYINZ Y INZ Y IP

TFCIAH NE,2) INH
TFQIHR2 NE,2) In?
IF QLN Rk, 2) INM3
IF(IP,NE L) IP=2
CALL SETOPT

FORMAT(AALv2X 071

=
=h
=1

10)

READ(HT o 123) DUNL RUM2e (ARCONCIY 91=1049)
FORMAT(QAUXy 7TFL10,4/7 (10X 7F104U))

00 10 1 =1430
IF(ARCON(T) ,EQ,O
CONTIMUE

1F (THNO3X,EQ,0,)
IF (THPDAK,ENR,D,)
IF(ICOL,ER,Q0) GO
WRITE(NMIy1004) T
WRITE(NJ1005) A
TF(IHEAVY NELO)
IF(IHEAVY,GT, 1)
IFCIHEAVY (6T, 2)
IF(IHEAVY (NELO)
IF (IMEAVY,GT,1)
IF(IHEAVYY GT.2)
CONTINUE
IFCICOMR,.GT,.51)
WRITE(NJ21047) 7

) ARCONCI)EDEFALTCI)

THNO3K=1,12

THPOUK=1,084

TO 409

HXCOL

BOD
WRITE(NJ1006)
wRITE(NJe1007)
WRITE(NJ21008)
WRITE(NTI1009)
WRITE(NJy1010)
WRITE(NJ91011)

G0 TO 405
HKCOL

AHM
AHM2
ARM3
CHuOQC
cHMQ2C
CHMO3C

IFCINNI+1IN02+ING3+IPOGER,O)Y GO TO 40S

WRITE(NJy1018) B
WRITEINT,101Q) N
WRITL(NJ»1015) B
WRITE(NJs1016) H
KRITE(NJ1017) B
CONTINUE

IF(INK3,EQ,0) GO
WRITE(NJy10O12) T
WRITE(HJei013) V
WRITE(NJ$014) T
CONTINUE

IF(INC2,ER,0) GO
WRITE(NJI»)1008) 7
CONTINUE

onoe
AREFR
obc
QON
o0PC

T0 4410
HKNH3
OLITK
HYOLK

TN 415
HXNH3

IF(INDZ,EQ, 1) WRITE(NJ»1049) THNO3K

IF(IALG,EQ,0) GO
RRITE(NJ1000) I
WRITE(NJy1001) I
WRITE(MJe1002) 1
WRITE(NJs1020) 6
WRITE(NJ91021) T
IF(IKEAVY NELOQ)
IF(IKEAVY,GT,1)
IF(IHEAYY . GT,2)
IF(IHEAVY NE,0)
IFLIREAVY,GT.1)
IF(IHEAYY,.GT,2)

10 420

0

FN

comMg

RMAYX

HGR4X
WRITE(NJs1022)
WRITE(NJe1023)
ARITE(NJ1024)
WRITE (NS 1025)
WRITE(NJs102Ob)
WRITE(NJ$1027)

CHMOA
CHMOAR
CHHOAZ
HMK A
HY R A2
HMKAZ

IFCIPOAO,ME D) 4RITE(HI1028) MPOU

IF(IPOU,NELO 4N
TFCINO3NELO) wR
IF(INO3,NELO) #R

D, IND3,NEL0) WRITE(NJe1029) MINO3J

ITE(NJ«1N30) HM2NNQ3
ITE(NJI91031) ™MNH3
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1159,

{160,
1161,
1162,
1165,
tie4,
1165,
1166,
1167,
{11648,
1169,
1170,
1171,
1172,
1173,
1174,
'1175-
1176,
1177,
1178,
1179,
{180,
1181,
1182,
1183,
1184,
1185,
1186,
1187,
1188,
1189,
1190,
1191,
1192,
{193,
1194,
1195,
1196,
1197,
1198,
1199,
1200,
1201,
1202,
1203,
1204,
1205,
1206,
1207,
1208,
1209,
1210,
1211,
1212,
1213,
1214,
1215,
1216,
1217,
1218,
1219,

420

1002
100}
1000
100%
1004

1005
1006

1007
1008
1009
1010
1011
1012

1013
1014

1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
{025
1026

1027

WHRITE(NJ10382) ML
WRITE(NT91058) APR
WRITE(NJs1034) LR

WRITE (NJs1035) ASR

WRITE (NJe10386) &ND
TFCIHEAVY (6T, 0) WRITE(NTV1037)
IFCIHEAVY ,GT 1) wRITE(NIV10238)
IF(THEAVY,GT,2) WRITE(NJ9104Y)
CONTINUE

TFCICOMB.LT,12) WRITE(NIV1040)

ATD
ATD2
ATD3

BRRBOO

IFCIPOU,NE,0) WRITE(NIv1041) HRRPQY

IFCIPOGENL LY WRITE(NJ1050) THPOUWK

IFCINHRONE 0 (OR, INO3,NEL0) #RITF(NJy1002) BRRMH3Z
IF CICOMB NE,18)  nRITE(.J01043) RENOD

IFCIMEAVY JMEL0) SRITR(NI 1040) PItMy
IFCTHEAVY,GT, 1) WRITE(NIV10G5) PIRH?

IFCIMEAVY (GT,2) %RITE(NJ1040) PIHM3

FORMAT()L CONSTITUENT SELECTION OPTION =1shUXelS)

FORMAT () PRYTOPLARKTON GRO«TH FUMCTION OPTION =1956Xe15%)

FORMAT (! AVERAGE LIGHT INTENSITY (LAMGLEYS/MIN) =1,955X,F10,5)
FORMAT(! COLIFORM OPTION ='a78X415)

FORMAT (! TEMPERATURE CORRECTION CONSTANT FOR COLIFORM REACTION COE

FFFICIENT =102A8%0F10,5)

FORMAT () CQEFFICIENT QN BOD In COLIFORM CALCULATION =1,51X1F10,5)
FORMAT (1t COEFFICIENT ON HEAVY METAL { IN COLIFORM CALCULATION =144
Xi1XeF10.9)

FORMAT (! CORFFICIENT ON HEAVY METAL 2 IN COLIFORM CALCULATION =t,4
xIXeF10L5)

FORYAT(! COEFFICIENT ON HEAVY METAL 3 IN COLIFORM CALCULATION =14
¥1XF10.45)

FORMAT (! HEAvY METAL | CONCENTRATION LIMIT (MG/L) IN COLIFORM CALC

AULATINN =1420Y,F10,5)
FORMAT (! HEAVY METAL 2 CONCENTRATION LIMIT (MG/L) IN COLIFORM CALC
xULATION 31429X¢F10,8)

FORMAT() HEAVY METAL 3 CONCENTRATION LIMIT (MG/L)
*ULATION =1,29X,F10,5)

IN COLIFORM CALC

FORMAT{!' TEMPERATURE CORRECTION CONSTANT FOR NH3I DECAY COEFFICIENT
x =1,36AX4F10,5)
FORMAT(! COFFFICIENT FOR NNH3 VOLITIZATION =',61XsF10,5)

FORMAT(! TEMPELRATURE CORRECTION COMSTANT FOR AH3 VOLITIZATION PROC
XESS =1933X4F10,5)

FORMAT (! CARBON TO PHOSPHORUS RATIO Im BQD =ty 60X+F10,5)

FORMAT(! NITROGEN TO PHOSPHQRUS RATIO IN DOD =!',5BYiF10,5)

FORMAT(' DRY wEIGHT FRACTION OF CARHBON IN BOD =ti1ST7TX1F10.5)
FORMAT(! BOD OXYGEN QUOTIENT =ty7dXet10,5)

FORMAT(! NONmREFRACTORY FRACTLUN OF QRGANIC MATERIAL =1,50X+F10,5)
FORMAT (! MAXIMUM GROWTH RATE (PER HOUR) AT 20 DEG FOR PHYTOPLANKTO

¥N =1 ,35%,F10,5)

FORMAT (! TEMPERATURE CORRECTIUN CONSTANT FOR PHYTOPLAMKYON GROWTH
XRATE =1432XeF10,5)

FORMAT (! HEAVY METAL 3 CONCENTRATION LIMIT
*N GROWTH =1428%+F10,5)

FORMAT (Y HEAVY METAL 2 CONCENTRATION LIMIT (MG/L) FOR PHYTOPLANKTO
N GROWTH =1 428X0F10,5)

FORMAT (' HEAVY METAL 3 CONCENTRATION LIMIT (MG/L) FOR PHYTOPLANKTO
kN GROWTH 21e2B8XeF10,5)

FORMAT(! HEAvVY METAL | COEFFICIENT FOR PHYTOPLANKYON GROWTH CALCUL
XATION =9 39X9F10,9)

FORMAT (! HEAVY METAL 2 COEFFICIENY FOR PHYTOPLANKTON GROWTH CALCUL
YATION =1931XeF10,5)

FORMAT (! HEAVY METAL 3 COEFFICIENT FOR PHYTOPLANKYON GROWTH CALCUL

(MG/L) FOR pRYTOPLANKTO
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]

1220,
{eet,
1202,
1223,
1224,
1225,
1227,
1228,
1229,
1230,
1231,
1232,
1233,
1234,
1235,
1236,
1237.
1238,
1239,
1240,
{241,

‘{242,

1243,
1244,
1245,
1246,
1247,
1248,
1249,
1250,
1251,
1252,
1253,
1254,
1255,
1256,
1257,
1258,
1259,
1260,
1264,
1262,
1263,
1264,
1265,
1266,
1267,
1268,
1269,
1270,
1271,
1212,
1273,
1274,
1275,
1276,
1277,
1278,
1279,
1280,

1028
1029
1030
1031
1032
1033
1034
1035
{036
1037
1038
1039
{040
1041
{042
1043
1044
1048
104h
1047
1048
1049

1050

717
778

¥ATION =043 1X0F10,5)

FORMAT (Y MTICHARLIS-tENTON CONSTANT (MG P/L) FOR PHNSPHORUS LIMITAT
FINON OF PHYTOPLANKTON GROWTH 1y gX9F10,%)

FORAAT () MICHAERLITIS=4ELTON COMSTART (MG » /L) FOR PHOSPHARUS LIMITAT
XION OF PHYTOPLALKTIOY GROSTH =V 9X9F10,5)

FORMAT( L MICHAFLISANENTON COGMSTANT (MG Y03aN/LY) FOR NITROGEN LIMIT
FATIOMN OF PHYTOPLAKKTON GROATH Z 14 7XeF10,5)

FORMAT (D MICHAELISARENTON COMSTANT (MG NH3=N/L) FOR NITROGEN LIMIT
¥ATION OF PHYTOPLANKTON GROWTH =107X9F10,5)

FORUAT (! LLIGHT INTELSITY CALCULATION FACTOR (LAHLGLEYS/MINY =1 .44X,
*F10,5)

FOR AT () PHYTOPLANKTON TH PHUSPHORUS RATIO =1460X1F10,5)
FORMAT(N PRYTOPLANKTON RESPINMATION FACTOR =teb{XeF10,5)

FORMAT (! PHYTOPLANKION SINKING RATL (FT/HR) =t459X0F10,5)
FORMAT(Y PHYTOPLANKTON HNATUKAL DEATH RATE { /HR) =1,354%X+F10,5)
FORMAT (! PHYTOPLAMKTON TOXIC DEATH COEFFICIENT FOR ME&vYy METAL
1,38 F10,5)

FORMAT (1 PHYTOPLANKTON TOXIC DEATH COEFFICIEMT FOR HEAVY METAL 2
¥Uy38XeF10.5)

FORMAT(! PHYTOPLANKTON TOXIC DEATH COEFFICIENT FOR HEAVY METAL 3
138X F10,5)

FORMAT (! HOD BENTHAL RELEASE RATE (MG/SQIARE METFReHR) =!,4B8XsF10,
x5)

FORMAT(! PHOSPHORUS BENTHAL RELEASE RATE (MG/SQUARE METERmKR) =194
¥IX2F10,45)

FORMAT(! NITROGEN BENTHAL RELEASE RAYE (MG/SQUARE METERe«MR) =1,43X
*9F10,5)

FORMAT (Y BENTHAL OXYGEN DEMAND (MG/SOARE METER=HRY =t ,51X¢F10,5)
FORMAT(! FRACTION QOF HEAVY METAL { INM ION FORM =V ,56X4F10,5)
FORMAT(! FRACTION OF HEAVY HMETAL 2 IN ION FORM =1356X,4F10,5)
FORMAT (! FRACTION OF HEAyY METAL 3 IN ION FORM =1 456%X¢F10,5)
FORMAT(Y TEMPERATURE CORRECTIUN CONSTANT FOR BOD REACTION COEFFICI
¥ENT =1 9338X4F10,5)

FORMAT(! TEMPERATURE CORRECTION CONSTANY FOR NO2 DECAY COFFFICIENT
¥ 1 y346X9F10,5)

FORMAT(!' TEMPERATURE CORRECTION CONSTANT FOR NO3¥ DECAY COEFFICIENT
¥ S 1e36XeF10,5)

FORMAT (' TEMPERATURE CORRECTION CONSTANY FOR PO4 DECAY COEFFICIENT
£ =1436XeF10,5)

READ(NI»123) DUMIDUM2

IF(DUML EQ,ENDF)Y KRITE(NJ2) LUM{,DUMP

IF(DUML (NELENNF) GO T0 777

RETURN

WRITE(MNJe778)

FORMAT (! DATA CARD ERRORI)

STOP

END

SUBROUTINE PLOT(N¢A»T L AB)

DIMENSION FINCR(12)¢A(1) s ICHAR(3)¢T(1)IPLOT(100)

INTEGER T

DIMENSION LAB(6)

DATA FINCR/,084,05¢,10,
DATA ICHAR/Y 14 1%t 4201/
ILAST=100

FMINZ1,E10

FMAXS»] ,ELO

DO § I=1N

IFCACTY) LTWFHINY FMINZA(T)
IF(A(L)JGT,FMAX) FMAX=A(])
CONTINUE
Dx=(FMAX«FHIN) /40,

[l

250 ¢S5t 10021 3,08,105,010,¢100,4/
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12014, DO 10 J=it2

1282| K=J

1283, IFCFINCRCI)LGT,DX) 6O YO {1t

12849, 10 COMTINUE

{285, 11 IF(K,EQ, 1) k=2

1206, DX=FINCR(Kml)

{287, IMINZFMINZDX

1288, IMAXEFMAX /DX Y

1289, SMINZIMINADY

1290, SMAXZIMAX¥DYX

1291, FRITE(64600) LAB

1292, 600 FORMAY (1M1 vti0X s 6ALY

1293, WRITELHhe601) SHIN)SHAX

1294, 601 FORMAT (/) REACH DEPe VAR, '9F10,3485X4F10,37)
1295, DO 30 JziyH

1296, DO 20 IP=24ILAST

1297, 20 IPLOT(IP)=ICHARC(L)

1298, IPLOT(1)=1CHAR(3)

1299, IPLOT(ILAST)=ICHAR(Y)

1300, IPE(A(J)~SHIN)YXILAST/(SMAXeSHIN)

1302, IFCIP,GT,ILAST) IP=ILAST

1303, IPLOTCIP)SICHAR(R)

1304, WRITE(bs602) T(J)ACJ)IPLOT

1305, 602 FORMATCIH s110¢E12,5¢7X91004A1)

1306, 30 CONTINUE

1307, RETURN

1308, END

1309, SUBROUTINE PLTSET(D,IFLAG)

1310, DATA ENDF/ZVENDFV/

1318, DIMENSION D(10041)

13te, DIMENSION INRCL100) s INDS(U3) o XPLY(100)YPLT(100)
1313, INTEGER XPLT

1314, DIMENSION TITLEC(6+43)oT1(H60)9T2(60)0T3(60)2TU(60)+T5(18)
1345, DIMENSION T1(258)

1316, FQUIVALENCE (TIsTITLE)

1317. EQUIVALENCE (TIeT1)a(TICOIIoT2) o (TICLI21)oT3)o(TICI8L) TH) I (TI(24Y
1318, ¥),75)

1319, DATA TY/

1320, $1REACHy1H Nyt IMBERI 4! tyt 191 1y
1321, FIRIV totMILEV 9t TO RUptEACHY 9y THEAD ! ot ty
1322, FIREACT o IH LLEVoINGTHIE ! Iyt Tl ty
1323, FIFLOAt gt AT Vo TEND 14 10F RIZIEACHI o) =CFS?,
1324, KIMINIIGIMUM 14 1D0 119 IN REVePACH 10 ty
1325, AIMINI o I MUM 1100 My PILE 1! tel 1y
1326, $100 AlgtT REVyIACH 14 0END Tot(MG/10ILY 1ty
1327, ¥1K2 F1910R RVGYEACH! ¢! tyt Tel 1y
1328, €PTRAVUEQUEL TI 0 IME byt 1yl 1ot 1y
1329, XIMEANT 1 VELI910CITg Y bl tyt '/
1330, DATA T2/

1334, XIBOD ty VAT RYQIVEACH!I ) ENDYel (MGIal/L) '
1332, ! Lyt 1yt [P tyl 1yt 1y
1333, RITHEANL ot DEPT4tTH 1yt 1! 1yt 1y
1334, €1DO0 Aty T REVetACH 1o ISTARIWIT (HIgt1G/L) 1
1335, 180D 1y AT RIGIFACHI o STAVGIRT(MEWIG/L) Vo
1336, BINHY Py VAT RIGUEELCHI 41 STAVQIRT(MIIG/LY 1
1337, XINRI Lo DAT RIGUEACH ! ENDV el (MGYel/L) Ty
1338, $INDP 19 VAT RUGIEACHI 91 STAVWIRT(MI0'G/L) 'y
1339, KINO2 Ly VAT RYVGIEACHY !t ENDTy Y (MGlrat/LY 1y
1340, EINOS 1o AT RVQIEACH 9t STAYWIRT(ME1G/L) Y
13414, DATA T3/
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1502, XIHOT 1o 1AT RUGIEACHT ot ENDI 4L (MG /L) 1y
1343, ¥IPOL Ty tAT RUQTEACH ot STALIRT(MI4IG/L) 1y
1344, FIPOO Ve lAY RUGIEACKHI WY ESDI L (MGEa /1) 1t
1345, BFLALG 1o tAT RYGICACHT o) STATGIRT (M1 1GALY Y,
1346, FLALG Lol AT RVGUEACHI oL ENDIY L MGyt /L) 1o
1347, MICOL Ve tAT RIGIEACH o STAUGIRT (AN 1G/) )y
{343, AICOL 1o tAT RULIEACHT o ENDY ! (MPGLav /L) 1
1349, KEHAL Lg AT RIZIEAGH o) STATIIRT(MILIG/L)Y T
1350, EIHML 1 VAT REGITEACHTI b ENDV L (MGt /L) 1y
13514, FUHMP 19 tAT RUBIFEACHI b STAVART(MIIG/LY Y/
1352, DATA Tay/

1353, ¥UHMZ Vg TAT RIGIEACKHI o1 ENDEy ! (NGt t/LY 1y
1354, FIHUT L TAT RILGIEACHT ot STANZIRT(MI1G/L) Y,
1355, AVHMI 1 LAT RIGIEACHT L ENDEYD (MG1 /L) 1y
1356, ¥ITON 1y tAT RUGVIEACH! o8 STAT G 'RT(MEp1G/LY 1,
1357, ETON Vo bAT RUEGVEACH I ENDI ot (MiEa /L) by
‘1358, ¥I1CLw Ve lAT RUGIEACHE ot STAVY S FRT(MIGIG/LY Y,
1359, EICLw Vo lAT RVGIEACHY gt ENDEgt (GHat /1)
1360, KIMIY) g PAT RIGZIEACHT o ! STALYIRT(MIp1G/LY Y,
{361, KUMIY by 1AT RUGVEACHT gt ENDVe ! (MGYa1 /L) 1y
{362, £IMI2 1etAT RIUIGZIEACHY 9! STAY IRT(MI4IG/L) '/
1363, DATA TS/

1364, X112 14 1AT RUGIEACH! o0 ENDYt (MGUet/L) by
1365, AIMIT 1, 1AT RILIEACHE ) STALQIRT(MILIG/L)t,
1366, KIMIZ 1o VAT RUGIEACH o1 ENDVy ! (MGYol/L)Y V/
1367. IN=S

1368, NJ=6

1369, IF(IFLAG,EN,0) GO TO 20

1370, READ(INe101) DUMIsDUM2sNRyNIND

1371, IouT=0

1372, IF(DUML ERLENDF)Y I0UT=Y

13773, TFEnliMY FO ENDE)  RETURN

1374, READCINGL100) (INR(INsI=1yNR)

1375, READCINGLOO) (INDSCI)eI=19NIND)

1376, READ(INS10)) DUMI,DUM2

1377, IF(DUML (NELENDF) GO TO 40

1378, WRITE(NJe104)

1379, WRITE(NI»10%)  (INR(I)sI=ieNR)

1380, WRITE(NJs106)

1384, DO 60 I={yNIND

1382, IND2=INDS(1)

{383, 60 ARITE(NJ107) (TITLE(JyIND2)9J=196)

1384, WRITE(NJ»102) DUMLsNDUMR

1185, RETURN

1366, a0 WRITE(NJII103)

1387. STOP

1388, 20 CONT INUE

1389, IF(IOUT EQ,1) RETURN

1390, 0O 10 I={yNIND

1391, IND2=INDS(I)

1392, D0 5 J=1NR

1393, INDISINRCJ)

1394, XPLT(J)SINDY

13195, B YPLY(JI)=D(INDYLIND2)

{396, 10 CALL PLOT(NRyYPLTWXPLT«TITLE(L¢IND2))
1397, RETURN

1398, 100 FORMAT(10Xe1d1S)

1399, 104 FORMAT(24442X,215)

1400, 102 FORMAT(1X02A04)

1401, 103 FORMAT (! DATA CARD ERROR IN FILE L")

1402, 104 FORMAT(IHLs///7U0Xy 'FILE L e== PLOT VARIABLES!/)

\
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11403,
1404,
1405,
1406,
1407,
1408,
140y,
1410,
tatt,
1412,
1413,
1414,
1415,
1416,
1417,
1418,
1419,
{420,
{421,
{422,
1423,
1424,
1h25,
1426,
1427,
1428,
1429,
1430,
1434,
1432,
1433,
1a34d,
1435,
1436,
1437,
1438,
1439,
1440,
1448,
f442,
{443,
{444,
{U4sS,
1446,
{447,
1au8,
1449,
1450,
1uS1,
1452,
1453,
1454,
1485,
1456,
1457,
1458,
1459,
1460,
{4614,
1462,
1463,

109

106
107

QOO - SO0O00ON w s ¥eEoRoNgl
(=3

aAOO0OO0O0 OO0

(=4

OO0 N

OO -

FORMAT(!Y QUANTITIES WILL Bt PLUTTFD FOR THE FOLLOr IMNG REACHES)/
*(10X01415%))

FORMAT(//1' THE FOLLOWING QUANTITIES WILL BE PLOTTEND!/)
FORFAT({OXy64A4)

END

SURRGYTIME REINT
CONMMON/BLOCKA /JRITLISGL)Y o INTIT(10) ¢ TAUGLR0)
COMMON/BLOCKAO/TED O (12) s IDMCHE20410)
COMMUN/ZRLACKSZJJ (9 Y e INTToNJURCEA) oy BUPWEINL(R2) 9 JA
COMMOM/BLOCK3I/ZCONUD/ (100 20) 1 CUNDTI(20920) 1CONDE(20920)
COMBONZRNRKY /XCURL(20)

COMMON /W ORKR/XCONEL20)

COMMON/ZMISC/I0ICALCK2y NFLOWNCON

STEP=1{
SET MACHINE IDENTIFIFRS FOR
COUNTING UPSTREAM AUGMENTATION,

DO | I={¢NINIT
JAZINITCY)

IF(TAUG (JAYY242+3
IDMCH (JA,1)=JA
IOMCKH (JAs2)=0

GO TO

IDMCH (JAel)R0O

STEPe?
CONTINUE
GUP=CONDI (JANFLOW)
DO 10 K=1sNCON
YCONE (K)=COMDTCJIA K)
STEPwS
CALL TRIBD
CALL TRIBD
E STEPwl
CALL S C AN
CALL SCAN

STEPeS
SET FINAL CONDITIONS TO
CALCULATED CONDITIONS

CONDE(JA+NFLOW)=GQUP
DO 20 X=31+NCON
CONDE (JAYK)=XCONE (K}

STEPeb
REPFAT STEP=) THRU STEP=S FOR
EACH HEADWATER STRETCHM,

IF(MILeleS
CONTINUE

STEPe?
RETURN TO CALLER (R 1} N O N),
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fuha,
tuny,
{66,
fusv,
1468,
1469,
1470,
1471,
1a72,
a7y,
{ava,
1475,
1476,
14717,
fd7s,
1a79,
1480,
14814,
{482,
14813,
1484,
1485,
1436,
{487,
1488,
1489,
1490,
14914,
fa92,
1493,
fugn,
1495,
1496,
1497,
{d49g,
1499,
{500,
1501,
{502,
1503,
1504,
1505,
1506,
1507,
1508,
1509,
1510,
1511,
1512,
1513,
1514,
1515,
1516,
1517,
_1513.
1519,
1520,
1521,
1522,
1523,
1524,

OO00

15
10

[e X K BgNe]

~—

333
334

RETURN

END

SURRQUTINE REPRF

DATA(CTAY7) 1S IHCREMENTAL FLOW IF REACH [ ENGTM 18 NONZFRO,
IT 1S A POTET SOUPCE (DR wITHDRARALY T THE RFACH LENGTH [S ZERO,
IF THE TREATHENT FACTGR 1S TO BE APPLIEDe THE DO CONCENTRATION
IS INPUT AS A KEGATIVE MUMBER,

CNHMMON/HORKY/XCONTI(20)

COMMON/ZWORKR/XCONE (20)
COMMONZBLOCRLI/ZCRMINCL00)yDATACLIO0440)
COMMON/ZBLOCKS /013 o TR TEAP(S) 2 QUP o INL(3) 9 1A
COMMON/MISC/I00CALCK 2o NFLOW Y NCONSTOTFLO
COMMOR/ZORTION/TEN(3) 2 1C0OMS

SET UP INITIAL CONDITIONRS IN REACH IA

XMAX=1,

JIF(DATA(TAY)Y NELO,)  XMAX=10,

IF(CICONMR,EQ,18) XMAX=Y

FACFLO=DATACTART) /XMAX

TOTFLU=0UP+FACFLO

Fac=y,

IF(DATA(TAE) NELO,) GO TD S

IF(DATACIAB),LT,0,) FAC=Y,=TF .
IFC(DATA(LIAYBY, LT.0,) DATA(IAB8)==DATA(IA48)

CONTINUE

DO §10 I=1+NCON

IF(DATA(TAYT7).GE,0,) GO TO {5

VAR=XCONE(I)

GO TO 10

IFCI.LT.8) VAR=DATA(IA7+1)*FAC

IF(ILGEB) VAR=DATA(IA1a+I)¥FAC
XCONI(I)=(XCONE(I)*QUP+FACFLO*VAR)/TOTFLO

KETURN

END

SUBROUTINE RMATC
COMMON/BLOCK2/INIT(20)sF(2L)Y 2 IONE(20)¢G(470) s JUNC(200T) o INIT(10)

¥1ADG(20)

COMMON/BLOCK3/CONDZ (10+20)CONDI(20420)CONDE(20420)
COMMON/RLOCKU/TEMHOCI2) y IDMCH(20y10)
COMMON/RLOCKS/ZJJ s KKy IT 4B (U)o NTRIByNRFAYNINIT NJUNCYELEV(S5) ¢MeQUP e

FEINL(2)9JA

COMYON/WORKL/XCONI(R0) /WORKR/XCONE(20)
COMMON/MISC/I0,CALCK2¢NFLOWGNCON,TOTFLO

STEP=1
FIND THE HEADWATFR STRETCHES
THAT ENTER A JUNCTION,

DO § I=1420
IONE(I)=0

IF(NJUNC)Y 33343334534
IONE(1) =]

D0 2 I=1+20
JNIT(I)=0
ITINIT=NINIT

DO 3 I=1+1INIT
JNITCIY=INITC(L)
J=INIT(I)

IONE(J) =y

DO 4 IztesNJUNC

DO % J=21¢T1IN1T
IF(JUNCCIo1)mJNIT(J))ISe645
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1525, *

1526,
{527,
1528,
1529,
1530,
1531,
1532,
1533%,
1544,
1535,
1536,
1537,
{538,
1539,
1540,

1542,
15943,
1544,
1545,
1546,
1547,
{548,
1549,
1550,
1951,
1552,
1553,
1554,
1555,
1554,
1557,
{558,
15599,
1560,
1561,
1562,
1563,
1564,
1565,
1566,
1567,
1568,
1569,
1570,
{571,
1572,
1573,
1574,
1575,
{576,
1577,
1578,

1579,

1580,
1581,
{582,
{583,
1584,
1585,

OO0

-

e NoNes Ny Ny (s XaNe Nyl [sNeNeKe Ko

(=]

OO0 W

COMTINUE
GO 10 4
DO 7 J=tyllnty

IFCIUNRCCLI2)mINIT(I) )T 8,7

CONTINUE

GO T0 4

II=JUNC(L 1)

JU=JUNC (142)
KK=JUNC{T+3)

JAzKK

IF(TAUG(JD) ,EN,t  ,OR,

CALL BLEND
QUP=CONNT (KK eNFLOW)
DO 20 J={yNCON

XCONE (J)=CONDI(KKJ)

L=t

LL=t

IFCIDMCH (JJaL3)9e 9010
IDMCH (KK L}EIDMCH (JJeL)
Lel+t

GO Y0 §3

JECINMOH fT1T.L1))1 11082
IDMCH (KKyL)=IDMCH (II¢LLD
LL=LLed

Lel+y

GO 70 9

IOMCH (KKyL)=0

CALL TRIBD

CALL SCAN

CONDE(JAWNFLOWYaQUP
DO 30 J=214NCON
CONDECJA»JI=XCONELD)

132

TAUG(XK) ,EO,1)

TAUG(KK)={

STEPn2
CaLL B L END

STEPm3

SL.T MACHINE IDENTIFIERS TO
INDICATE THE NUMBER nF SOURCES
OF AUGMENTATION UPSTREAM,

STEP=4
CAlLL. T RIBD

STEP=S
CALL S C A N

STEPws
SET FINAL CONDITIONS EQUAL
TO CALCULATED CONDITIONS

STEP»7

REPEAT STEP={ THRU STEPeb
UNTIL ALL JUNCTIQHS WHAVE REEN
CONSIDERED,



1586,
1587,
188,
1589,
{590,
1591,
1592,
1593,
1594,
1595,
1596,
1597,
1598,
1599,
1600,
16018,
1602,
1603,
1604,
1605,
1606,
1607.
'1608.
1609,
1610,
1611,
1612,
1613,
1614,
1615,
1616,
1h17.
1618,
1619,
1620,
{621,
1622,
1623,
1624,
1625,
{626,
1627,
1628,
1629,
1630,
1631,
1632,
1633,
1634,
1635,
1636,
1637,
{638,
1639,
1640,
1644,
f6ue,
1643,
{644,
1645,
1646,

TF(MY1degnia)5

14 TOHE(KK) =1
TINIT=TINITH|
JMITCIINTT) sKK

[} COUTINUE
DO 17 I=tsNTRIB
IFCIONECT) ) 6016087

17 CONTINUE
c
C STEP=8
¢ RETURt TO CALLER (R U N 00 N),
C
15 RETURN

FHND

SUBROUTINE RUNON

COMHMON/BLOCKE/CRMINCULO0) 9FINISCLI00:50) vRINENT(10045)

COMMUNZBLOCK2 ZJHTITCLIL) o TITLE(20) 9 I0RD (20420 v JUNCC2043) 1 INIT(10)

COMRON/ALOCK3/CONOZ{10920) 9 CUNDE(20420) 1CONDE(20420)

COMMON/FLOCKH /TEMMD (3472) y SEASUN(12)

COMPON/RLUCKS /JJ(A) s NREAYNINITONSUNCC2Y 9 DNLEVITF o TEMP o CSAT My QUP (S

XY o ICK FINLNCE3) o iJ o K2(2) yNSEASYHRUNITFN

COMHON/TEMPER/TEMPAV, TEMREA(100) 4SATREA(100)

COMMON/MISC/IQ(2) ¢ NFLOW

COMMON/OPTION/IFN,IK2,1COL,ICOMB, INHT, INO2,INO3,1P0U,TALG

COMMON/OPT2/THEAVY yITOTNy LCHLOR

DATA ASTER/!'*1y
c
c STEP=}
c SET ALL HEADWATER CONDITIONS
C EQUAL TO ZERO,
o

DO { I=tel0

DO 1 J=1,20
| CONDI(I+J)=CONDZ (I4J)
c
c STEPe2
c calt. DOS AT
c

CALL DOSAT
c
3 Mz 0

IF(ICK,EQ,1 L(OR, ICOMB,tQ,18) GO TO 3333
c
c STEP=U
c WRITE HEADING FOR INTERMEDIATE
c REACH SUMMARY,
¢

3335 WRITE (NJ388)
3188 FORMAT (1HO)
WRITE (NJ+333)

333 FORMAT ( 7Xy48H NO, RIVER MILE FLOW Ds0., RIVER MILE DISS»
x 'OLVED DXYGEN BOD' 4/
* TX148H OF 10 HEAD RATE MIN, AT MIN, AT S
¥ PTART AT END AT STARY AT ENDle/y
® TX s UBHREACH OF KEACH (CFSY (MG/L) 0.0, (MG
¥ /L) (MG/L) (MG/L) (MG/LY Yo/
‘ 7XVURH..... T NN NN N [ I Y [N B B A ) sn s 0P e vl l.."
¥ ! o-coo-"/)

OO0
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1647,
1648,
16019,
1650,
1651.
1652,
1653,
165U,
1655,
1656.
{1657,
1658,
1659,
1660,
{oat,
1662,
1663,
1664,
1665,
1666,
1667,
1668,
1669,
1670,
1671,
1672,
1673,
1674,
1675,
16764
1677,
1678,
1679,
1680,
1684,
1682,
1683,
1684,
1685,
1686,
1687,
1688,
1689,
1690,
1691,
1692,
1693,
1694,
1695,
1696,
1697,
1698,
1699,
1700,
1708,
1702,
1703,
{704,
1705,
1706,
1707.

3333 CALL PEINT

20000

s EeReNe Nel

IF{M)drge3
STEPR=S
CALL R M A TC
CALL RMATC
TF(M)YB15+3
STEPmT
WRITE HEADING FOR FINAL
SUMMARY ,

5 WRITE (NJ»2055)

2055 FURMAT (1H1)

OOOM

30

WRITE (NJy2u)
20 FORMAT (33X4SH¥ * % % x F 1 N A L SUMMARYZXX ¥ % % %,//)
ARTTE (NJe336) (TITLE(I)eI=t1s18)
336 FORMAT (19XsiRALN//)
WRITE(NII33S) MRHUNIDOLFVeSEASONINSEAS) ¢ TEHPAY
335 FORMAT ({S8X,15HNUMBER OF RUN =y IS5,36X,{9HTARGET D,0, LEVEL =y
¥ FSe20/0

x {SX¢17THSEASON OF YR, = ¢A3336Xy 1 9HMFAN TEMPERATURE =y
* F5¢2¢7/7)
WRITE (NJs2%)

25 FORMAT (10Xsq5H NO, IDENTIFICATION RIVER MILE REACH
¥S50H FLOW D,0¢ RIVER MILE DISSOLVED OXYGEN TEMP /o
* 10Xy45H OF OF TO HEAD LENGTH ¢
x t  RATE MIN, AT MIN, AT START AT EnD (CENTYV/
L 10X s USHREACH REACH OF REACH (MILES)»
® usu (CES)  (#6/L) D,0. (MG /L) (mc/lY o/
* lox’usHill’l PP P OSSOV REPRYNOESOPREDP RS LU BN BC U O I.l't'l'
" sboe o I N NN ] LI B BN N ) [N RN NN [N NN NI l.l"l'/)

STtP»8

WRITE FIMAL SUMMARY,

a
00 88 I={ NREA
IF(FINIS(1+3) ,EQ,0,) GO 7O 88
IR=FINIS(Ts1)
WRITE (NJ128) IRe(RIDENT(IJ)eJ=145)e (FINIS(I4J)9d=246)
* FINISCIo3U)sFINISCIWT) v TEMREACY)
88 CONTINUYE
28 FORMAT (10XeIBe3XeSAU 02X oFTeloalXeFS 1 el X F7,4102XeF5,2¢3%sFT,1y
* SXeFS5,2¢U4XsF5,21F6,1)
WRITE (NJy2055)
WRITE (HJy24)
WRITE (NJy336) (TITLE(CIYsI=1418)
WRITE(NJ#335) MRUNIDOLFVSEASON(NSEAS) s TEMPAY
WRITE (NJe30)

FORMAT(11Y9s1NO, 1DENTIFICATION 80D CONCENTRATION REAERA
¥TION TRAVEL MEAN MEAN MEAN MEAN SLOPEY/

¥11Xs ' OF oFf AT START AY END VALUE

*TIME VELOCITY DEPTH WIDYH (BASED ONI/

$10Xy 'REACH REACH (MG/L) (HG/L) (RASE E)

¥ (DAYS) (FT/SEC) (FT) (F1T) MANNING=,0U) 1/

'lnx'|0tlll sestrRNRsLtenases i [N [N NN} sty
Fhoeoren esnnnnn e e sreet lDOIlDItI!."/)

D0 89 Iai,NREA
IF(FINIS(Ie3),EQ,0,) GD TO 89
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1708,
1709,
1710,
1711,
1712,
1713,
1714,
1715,
1716,
1717,
1718,
{719,
{1720,
17214,
1722,
{723,
{724,
1725,
1726,
17217,
{728,
172().
1730,
1734,
1732,
1733,
1734,
1735,
1736,
1737,

17350'

1729,
1740,
1748,
1742,
1743,
1744,
1745,
{746,
{747,
1748,
1749,
$750,
17514,
1752,
1753,
1754,
{75,
1756,
1757,
1758,
1759,
{760,
1764,
1762,
1763,
1764,
1765,
1766,
1767,
1768,

oo

TRIFINIS(TIe1)

WICH=FINISCI v UY/(FINISCI 10)¥FINIS(1413))

XSLOPS (L 0u%FTIHISCIv10)/ (L U9 FINTIS Ty 18)8% ,6666))%%2

WRTTE (HJe32) ITRe(RINENT(TI9J) #J=10S) 0 FINISCIoLS)oFINTISCIvt1)
¥ O(FINIS(ToJd)eJ=8410)
AFINISCIe13)en]INMexSLOP

CHRKEFINIS (T i0) %42 /7K INTS(T1913)

IF(CHK,GT,37,) WRITE(NJYO00) CHK,IR

FORMAT(!D ¥*¥xVELOCITY SUQUARED OVER DFPTH =1 ,4F10,34! IN REACH! 1541
xEkEkD)

89 CONTINUE

32

210
205
2051

206

220
2201

207

230
208

FORMATCUX ¢ ISaSX 1 5AU X eFT o2 F10.420F80,2eF10,342F9,20F7,20F12,6)
IF¢INHE,EN,0 LAND, INOZ2,ED.0 LAND, INO3Z,E0Q,0 LAND,
¥ IPO4.ER,0) GO TO 2051%

KRITE(KJ12055)

WRITE(NJIy240)

WRITE(NJI3356) (TITLE(I)»I=1918)

WRITE(NJ»335) NRUNSDOLEY«SEASON(NSEAS) yTEMPAY

WRITE(NJ200)

DO 210 1=1+NREA

IF(FINIS(I+3),EQ.0,) GO TO 210

IR=FINIS(IsY) )

WRITE(NJr205) IRW(RIDENT(I¢J)oJ=145)(FINIS(IvJ)1J=16423)
CONTINUE

FORMAT(113,5XySAUIXqU(F743¢SXeFT342X))

CONTINUE

IFCIALG,EB,0 LAND, ICOL,FO,0 (AND, IHEAVY,.EQG,0) GO YO 220t
IFCICOMB,EN,18) GO TO 2201

WRITE(NJ¥2055)

WRITE(NJy24)

WRITE(NJI336) (TITLE(I)el=1918)

WRITE(NJ+315) NRUNODOIFVISEASUNINSEAS) 1 TEMPAY

WRITE(NJ201)

DO 220 I=1,NREA

IF(FINIS(113),EQ,0,) GO TO 220

IRZFINIS(Ist)

WRITE(NI 206) TR9(RIDENTC(INJY o J=195) o (FINISCIJ)9J=24431)
FORMATCIL3 09X e SAUyIXaFT 305X 0FT 30F9 193X eF9 112X92(F7,3¢5X1F 7,30
*2X))

CONTINUE

CONTINUYE

IFCIHEAVY,EQ,0 (AND, ITOTN,EQ,0 ,AND, ICHLOR,ER,0) 6O T0O 2301
KRITE(NJ2055)

WRITE(NJIy24)

WRITE(NII336) (TITLECI)eI=1018)

WRITE(MNJs335) NRUNYDOLEVISEASUN(NSEAS) »TEMPAY

WRITE(NJ202)

1AS=0

D0 230 I=y)MREA

TF(FINIS(143),EQ,0,) GO YO 230

IR=FINIS(Iv1)

WRITE (NI e207) TRe(RIDENT{I )0 J=t95) (FINIS(IN32)¢FINIS(Le33)
REINISCIaBu)Y e FINISCIo4U) o (FINIS(TI o) eJ=35+39)

FORMAT (113450 SAUy X pFT 305X 0FT7¢342X0F7,302X0At02XsFT,4392X0
XFT 3auXeFT7 312X eFT 545X eFT,3)

TF(FIMIS(Yoll) ,EQ,ASTER) IAS=1

CONTINUE

IF(IAS,EQ.1) WRITE(NJs208)

FORMAT (/' * INDICATES SUM TOTAL OF THE NITROGEN IN CONSTITUENTS BE
®ING MODFLED EXCEEDS THE TOTAL NITROGEN HEING MOCELED AS A CONSERVA
¥TIVE,!)
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1749, °

1770,
1771,
1772,
17735,
1774,
1775,
1776b.
1777,
1778,
1779,
1780,
1781,
{702,
17083,
1784,

$IB5,

1786,
1787,
1788,
1789,
1790,
1791,
1792,
1793,
1794,
1795,
1796,
1797,
1798,
1799,

40AN
iuvvy

1801,
1802,
1803,
1804,
1805,
1806,
1807,
1808,
1809,
1850,
1811,
1812,
183,
1814,
18195,
1816,
{617,
1818,
1819,
1820,
182},
{822,
1823,
1824,
1825,
1826,
1827,
1828,
1829,

2301

240
2401

55

56
100

OMOOOO

200

201

202

203

CONTINUE

IF(IHEAYY, LT, ?) GO 10 2401

WRITE (NI 2055) - A
WRITE(NJs 2 H)

WRITE(NS33A) (TITLEC(I)(1=1+18)

FRITE (NI 33S) NRUNIDOLEV 1 SEASONINSEAS)Y s TENPAVY
ARITE(NI203)

DD 24n Iz)eNREA

IF(PINIS(TIe3).EG,0,) GO TO 240

IR=FINIS(Ie1)

WRITE(NI205) TRs(RIDENT(IovJI)od=1e8) s (FINIS(T10J) s J3U0,43)
CONTINUE.

CONTINUE

WRITE (NJe2055)

WRITE (NJe24) .

WRITE (NJe336) (TITLECI) Iz=1018)

WRITE(MI335) NRUNSDDLEVSEASON(NSEAS) y TEMPAY

WRITE (NJ¢55)

FORMAT (31X,48H  NO, NO . INITIAL FINAL AUGMENTATIONs/,
* TIXe4AH  OF OF FLOW FLOW REQUIRED ¢/
* TIXs4BHHEADWATER STRETCH  (CFSY  (CFS) (CFS) t/
* 31x’u8“0l..lﬂlﬁl [ I B ) [ EEENEN ) as et .'llllllll‘.'/)

D0 100 I={yNINIY

K = INIT(I)

CAUG=CONDI(KINFLOWY=CONDZ (KeNFLOW)

SRITE(NJ2S6) ToINITLI) sCONDLCKINFLOW) s CONDI{KINFLOW) 2 QAUG
FORMAT (31X IS soX o1y dXyFT7 o 0 iXoF Tt e3XyFT41)

CONTINUE

STEP=9
RETURN TO CALLER (D D S A G}

PLOT DESIRED QUANTITIES FROM FINIS ARRAY,
CALL PLISET(FINISO)

RETURN
FORMAT(11X¢tNO, INDENTIFICATION NH3=N CONCENTRATION NOZ2e
¥N CONCENTRATION NO3mN CONCENTRATION PO4wP CONCENTRATION!/
*1IXy10F OF AT START AT END AT START
% AT END AT START AT END AT START AT ENDI/ ’
#$0X o IREACH REACH (HG/L) (HG/L) (MG/L)
X (MG/LY  (MG/L) {(MG/L)  (MG/L) (MG/LY Y/
*10X"II'|. A RN RN NN E NN NN NN L3N B B B Y ] LA N BN I [ EE R NN NI
* LI B I (A NENREN] [N NN N L B A B N ) l.l.ill'/)
FORMAT(§§xsINOD, IDENTIFICATION ALGAE CONCEMTRATION COLI
®F CONCENTRATION MET=i{ CONCENTRATION METe? CONCENTRATIONI/
*¥{{Xy0F OF AT START AT END AT START
¥ AT END AT START AT END AT START AT ENDI/
*¥{0Xe ' REACH REACH (MG/L) (MG/L) (MPN/100)
* (MPN/100) (MG/L) (MG/L)  (MG/L) (MG/LI T/
*10)(0'..0-- [N NN NN NN NI NN NN ) ses P EOD LN N I B BN O ) [N NN NN
‘ LI BB A ) [ EENENNEN ] [ I ) [N N B I Y ) ll!"l.'/)
FORMAT(11Xy!INO, INDENTIFICATION METa1 COMCENTRATION TOY
N CONCENTRATION CL» CONCENTRATION I0ON-l CONCENTRATICN'/
¥1{Xy10F OF AY START AT FND AT STARY
* AT END AT START AT END AT START AT ENDIY/
®10X+'REACH REACH (*6/L) (MG/L) (MG/L)
¥ (MG/L)  (MG/L) (MG/L)  (MG/L) {(MG/L) '/
‘lox"lltll TR N I IR B B B O BN B [ BB ) LN AN ] [N RN RN ]
L] se s e ev st e b an e [N NN .ooon-p'/)
FORMAT (11X tND, IDENTIFICATION I0Na2 CONCENTRATION IO0Nm

*3 CONCENTRAYION'/
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1830,
18314,
1832,
{835,
{8384,
1855,
1836,
1837,
1838,
1839,
{840,
1841,
1842,
1845,
iauh,
184%,
1806,
18“" a
1848,
1819,
1850,
1854,
1852,
1853,
1854,
{855,
1856,
1857,
1858,
1859,

1860,

1861,
1862,
1843,
1064,
1865,
1866,
1867,
1868,
1869,
1870,
1871,
1872,
1873,
1874,
1875,
1876,
1877,
1878,
1879,
1880,
1881,
1882,
1883,
‘1884,
1885,
1886,
1887,
1888,
1889,
1850,

OO W o000 s NeXeNgsNal

OO0 OO0 0

o~

OO0

f{1Xs10F 0F AT STARTY AT END AT STARY
* AT ENDVy

£40Xs VREACH REACH (MG/L) (MG/L)  (MG/L)
¥ (MG/LY VY

*10X."illl [N E R NN IR NN AN NN NN ] P09 00 e 000 [N NN IEN]

v l".l'.'/)

END

SUBROUTINE SCAN

COMBMON/ZRLOCKT /CRMIN(100)
COMPON/BLOCK2ZINITLLR1) o IORD(2D420) ¢ JUNCLTO) 2 IAUG(20)
COMMUON/ZBLNCKI/CONDZ(10920)CUNDLI(20420)
COMMON/ZPRLOCKA/ZTEMMO(12) 2 101MCH(20010)
COMMON/BLOCKSZJJ (L2 e DOLEVITF(3) 24 QUPoFINL(2) 0 JAVTA

STEPmY
CHECK FOR AVAILARLE
AUGMENTATION,

I=0
IFCTAUG(JAY) L1102
1=1+]
STEPm?
CHECK FOR REACHES IN A
STRETCH,
IFCIORD(JAGI))f9143
TAZIORD(JAN])
STEP=3
CALCULATE D,0, DEFICIT FOR
REACH,
Z2=DOLEY «CRMIN(IA)
IF(Z) 2e245
STER=Y

CALCULATE AMDUNT QF DILUTION
WATER NEEDED YO SATISFY THE
DEFICIT,

QADD=QUP* (Z/DOLEV # 0,25%(Z/D0LEV)*x2)

STEP=S

CHECK T0 SEL HOW HMANY UPSTREAM
SOURCES OF AUGMENTATION ARE
AVATILABLE,

L=1

LL=0

Mz

IFCIDMCH (JArL)) 1B b
LL=LL+}

L=ley

G0 10 7

Wwal L

STEP=b

DIVIDE DILUTINN WATER EQUALLY
AMONG ALL SCURCES CF
AUGHMENTATION,
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—

1891,
1892,
1893,
1894,
1A95,
1896,
1897,
1898,
1899,
1900,
1901,
1902,
1903,
{9d4,
1905,
1906,
1907,
1908,
1909,
{910,
1911,
1912,
1913,
{914,
1915,
1916,
1917,
1918,
1919,
1920,
1924,
1022,
1923,
1924,
1925,
1926,
1927,
1928,
1929,
1930,
1931,
{932,
1933,
1934,
1915,
1936,
1937,
1938,
1939,
1940,
1941,
{942,
1943,
{o44,
1945,
1946,
1947,
1948,
1949,
1950,
195§,

F-NeNeEeNaNe N d

OO0 a0

800

GPLUSZRADN/H
L=}
IFCIDHCH (JdAsL)Y1e149

STEHeT
ADD DILUTION SATER TN UPSTREAM
AUGMENTATINN SOURCES,

IR=TOMCH (JAWL)
CONDICIB u)=CONDI(IByd)+QPLUS

L= L ¢+t

GO T0 {9
STEP-Y
RETURN TO CALLER (R M A T C)
OR (R E I NI,

RETURN

END

SUBROQUTINF SETOPT
COMMON/OPTION/TFNyIK2,ICOL ICOMB,yINHT,,THO2, 1IN0, I1P0L,TALLGyIFIRSY
COMMOKN/0PT2/IHEAVY s ITOTNy ICHLOR

COMMON/OPT3/IPy INHoIN2 Y INS

DATA IFIReICNDaNHIeNO2eMO3 s LPOUYNGLP/ZIIST 19 12ND 1y 1NH3=12INO2nT
EIND3mt g tPOUaT N 1ytP 1/

DIMENSION LAB(10)

DATA LAB/! Tyl Ve tMODEN o ' LED 1ytBY Mgt el ORDYy
K1ER RUGWVEACTI o HION 1/

IFIRST=¢

NQUT=6

InKIzg

IND2=g

INO32D

IPDUu=0

TALG=0

IF(ICOMBLEQ,18) GO TO 800

INHI= .

IF(ICOMB,GE,7 LAND, ICOMB,LE.11 +OR, 1cOMB,GE,16) INM3I=0
IF(ICOMB.EQ,§9 LOR, ICOMB,EG.20) INK3=}

INOZ=0 -

IF(ICOMB,LE,2 ,0R, ICOMB,EQ,4 LOR, JCOMB,EG,i2 LOR,
*ICOMB,EQ,§3) IND2=y

IF(ICOMB,EQ,19) INO2=Y

INO3=t

IF(ICOMB,EG,$0 LOR, ICOMB,EG,11) IND3=0

IF(ICOMB,GT,21) INO3=0

1POYy=1

1F{ICOMR,EQ,4 LOR, ICOMB,EQ.6 L,OR, JICOMB,EQ.9 LOR,
¥ICOMBLEQ 1Y) 1P04=0

IF(ICOMB,GE,19 ,AND, ICOMB,LE,2! ,,OR, ICOMB,EQ,23) 1P0u4=0
1ALG=0

1F(JCOMB,EQ,t ,L,DOR, ICO¥B,EQ,3 ,OR, I1COMB,t0,7 ,OR,
¥ICOYB,E0,12 LOR, ICOMH,EQ,$14 LOR, I1COMB,FR,16) TAIG=1
CONTINUE

TF(ICOMRGNE,1B)Y wRITE(HOUT1000)

IF(ICOMB,EQ,1B) WRITE(NOUT999)

IFCICOL,En,1) wRITEA(NOUT»1001)

JF(ICOMYR,LE,11) WRITE(NOUT1002)

IFCINK3EN,0) GO TO 10

LAB(1)=NH3
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1952, . LAB(2) =N

1953, LABC6)=IFIR

{954, IFCINHGEGL2) LARCO)=T2ND

1955, WRITE(NDUT1003) LAY

19564 10 CONTINUY

1957 IF(INO2,EQ,0) GO 7O Q0

1958, LAB(1)=NO2

1959, LAB(2)aN

1960, LaB(H)=IFIR

1961, IF(IN2 ENG2) LAB(H)=12ND

1962, WRITE(NCUTS1003) LAB

1763, 20 CONTINUE

{964, 1F¢1N03,EQ,0) GO TO 30

1965, LAB(1)=NOY

1966, LAB(2) =N

1967, LAB(A)=TFIR

1968, IFCINS,EQ,2) LAB(6)=12ND

1969, WRITE(NOUT1003) LaAB

1970, 30 CONTINYE

1971, IF(IPO4,EQ,0) GO TO 40

1972, LABCt)=LPOY

1973, LAB((R2)=LP

1974, LAB(6)=TFIR

1975, IF(IP,ENn,2) 1 AB(6)I=I2ND

1976, WRITE(NOUT1003) LAB

1977, 40 CONTINUE

1978, IFC(IALG,EQ, ) WRITE(NOUT,1007)

1979, IF(IHEAVY (ER, 1) wRITE(NOUT1008) IHEAVY

1980, IFCIHEAVY ,GT, 1) WRITE(NOUT «1114) IHEAVY

{981, IFCITOTNGNEL Q) WRITE(NOUT1009)

1982, IFCICHLORNE(0) WRITE(NOQUT»1010)

1383, WRITE(NGUT1(12)

1984, RETURN

1985, 999 FORMAT(! THE FOLLOWING CONSTITUENTS ARE BEING MODELED!)
{986, §000 FORMAT(! THE FOLLOWING CONSTITUENTS ARE BEING MODELED DI1ISSOLVED
1987. *OXYGEN!)

1988, 1001 FORMAT(4BXs!ICOLIFORMS)

1989, 1002 FORMAT(UBX»1BOD!)

18940, 1003 FORMAT(HAXy10AQ)

1991, 1007 FORMAT(UAX+IPHYTOPLANKTONI)

1992, 1008 FURMAT(UBXyI1s! HEAVY METAL (AND ITS ASSOCIATED IONYI!)
1993, 1009 FORMAT(UBX»!'TOTAL NITROGENW!)

1994, 1010 FORMAT(uBXsICHLORIDES)

1995, 1111 FORMAT(UB8Xs11s! HEAVY METALS (AND THEIR ASSOCIATED IONS)Y!)
1996, 1112 FORMAT(//)

1997, END

1998, SURRQUTINE TRIRD

1999, COMMON/BLOCKL/CRMINCLOO) +DATACLION40)

2000, COMMON/BLOCK2/JNIT(61)9G(50) ¢ TITLE(20)4]I0RD(20+20)
2001, COMHMON/BLOCK3/CONDZ({0020)9CUNDI(20420)

2002, COMMON/BLOCKS/JJ(6) +CLOWNTRIBCIO)vQUPoFIML(2) 1 JAVIA
2003, c

2004, c STEP=1

2005, o CHECK TO SFE IF THERF ARE ANY
2006, c DOWNSTREAY REACKES 70 BE
2007, 4 CONSIDERED IN THE STRETYCH,
2008, C

2009, 1=

2010, 2 IFCIORD(JAVIYI) 11143

2011, c

2012, c STEPe2

139



2013,
2014,
2015,
2016,
2017,
2018,
2019,
2020,
2021,
2022,
2023,
2024,
2025,
2026,
2027,
2028,
2029,
2030,
2031,
2032,
2033,
2034,
2035,
2036,
2037,
2038,
2039,
2040,
2041,
20482,
2043,
2044,
2045,
2046,
2047,
2048,
2049,
2050,
2051,
2052,

O0DO0O0 OO DHEHOTOD

AAOAOOO

—_— 000000 OOO0O0O0O0

10

20
30

TA=IORD(JAI)

CALL REPRE

CALL DDERY

QUP=QUP+DATA(IAYT)

IF(GUP) 10410920

CRMIN(CIAY=CONDI(JALY)

GO T0 30
CRMIN(IAY=CLOW
CONTINUE

I=1+¢

Go 10 2

RETURN
END
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CONSTIDFR MFXT DOWMNSTREAM
REACH,

STEP=3
CALL R EPRE

STEP=4
CALL DO E QU

STEPnS
STORF MINIMUM DISSOLVED OXYGEN
OF REACH,

STEP=6

REPEAT STEPe1 THRU STEP=S5
UNTIL ALL REACHES HAVE REEN
CDONSIDERED,

STEP~7

RETURN TO CALLER (R E I N D)
OR (R M AT C)»



SECTION X
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ASCE
EPA
SCI
USGS
BOD
CL
Cent®
cfs

cms

JCL

mb
mng

min

NO
NO
PO

-N
-N
=P

~ LN W

sec

SECTION XI

ABBREVIATIONS

American Society of Civil Engineers
Environmental Protection Agency
Systems Control, Incorporated
United States Geological Survey
biochemical oxygen demand (5-day)
chloride

centigrade degrees

cubic feet per second

cubic meters per second

degrees

dissolved oxygen

Farenheit degrees

feet

acceleration due to gravity
heavy metal

heavy metal one

heavy metal two

heavy metal three

hour

job control language

meters

millibars

milligrams

minutes

milliliter

most probable number

nitrogen

ammonia nitrogen

nitrite nitrogen

nitrate nitrogen

phosphate phosporus

seconds
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Set of six volumes: Volume I - Final Report Volume II - Data
Report, Volume III - Verification Report Volume IV - User's Manual for Steady-
state Stream Model, Volume V - User's Manual for Dynamic Stream Model, Volume VI -
User's Manual for Stratlfled Reservoir Model.

Three existing mathematical models, capable of representing water quality in rivers
and lakes, have been modified and adapted to the Spokane River Basin in Washington
and Idaho. The resulting models were named the Steady-state Stream Model, the
Dynamic Stream Model, and the Stratified Reservoir Model. They are capable of
predicting water quality levels resulting from alternative basinwide wastewater
management schemes, and are designed to assist EPA, State, and local planning
organizations to evaluate water quality management strategies and to establish
priorities and schedules for investments in abatement facilities in the basin.
Physical data and historical hydrologic, water quality and meteorologic data were
collected, assessed and used for the model calibrations and verifications. The
modified models are all capable of simulating the behavior of various subsets of up
to sixteen different water quality constituents. Sensitivity analyses were con-
ducted with all three models to determine the relative importance of a number of
individual model parameters. The models were provided to the EPA as computer source
card decks in FORTRAN IV language, with accompanying data decks. All development
work on, and applications made with, these models were fully documented so as to
permit their easy utilization and duplication of historical simulations by other

potential users. A user's manual with a complete program listing was prepared for
each model,
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